JASN

JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY

Abstract Supplement

November 2014 | Volume 25, Abstract Edition | www.asn-online.or

KIDNEY WEEK:z

Philadelphia, PA + Nov 11 - 16




KIDNEY WEEK:

Philadelphia, PA | Nov 11 - 16

Abstract Publication

More than 4,500 abstracts are published in this
supplement. Abstracts are arranged by the abstract type**,
then by presentation date*, and then by chronological
publication number. Abstracts with a “PUB” number will
not be presented at the ASN Annual Meeting.

* TH = Thursday, FR = Friday, SA = Saturday
** OR = Oral, PO = Poster, PUB = Publication Only

The presenting author’s name is underlined. For the poster
sessions, the publication numbers and poster board
numbers are the same.

Abstract Author Index

The Author Index lists all abstract authors in alphabetical
order. To locate an abstract, first reference the abstract
type (OR, PO, or PUB) and then the presentation day
(TH, FR, or SA), and then the chronological publication
number.

Abstract Keyword Index

The Keyword Index lists major keywords from each
abstract in alphabetical order. To locate an abstract, first
reference the abstract type (OR, PO, or PUB) and then the
presentation day (TH, FR, or SA), and then the
chronological publication number.

Abstract Reference Format

To cite abstracts in this publication, please use the
following format: Author Names: Abstract Title [Abstract].
J Am Soc Nephrol 25, 2014: Page(s).

Abstract Experts

Abstract submissions were rigorously reviewed and graded
by multiple experts. ASN thanks the abstract category
chairs and reviewers for assistance with the abstract
process. The Onsite Program lists all abstract experts.

Abstract Disclaimer and Copyright

The Abstract Issue of JASN® contains proprietary
information belonging to the American Society of
Nephrology (ASN). It is published as a service for the
personal, noncommercial, and informational use only of its
members and Kidney Week participants. Any commercial
use is strictly prohibited. ASN’s program materials and
publications facilitate scientific discourse for educational
purposes. ASN accepts no responsibility for any products,
presentations, opinions, statements, or positions
expressed, and inclusion of such material within Kidney
Week and other ASN publications, or online postings does
not constitute an endorsement by ASN.

JASN Abstract Supplement

ASN General Information

Kidney Week Program and Presentations
The Kidney Week 2014 program, which can be found in the
Onsite Program, includes:

e Early Programs’ content

Plenary Sessions

Basic and Clinical Science Symposia
Clinical Nephrology Conferences
Special Sessions

Educational Symposia

Oral Abstract Sessions

Poster Sessions

Disclosure Statement

ASN requires all individuals in a position to control content
for Kidney Week 2014 to complete a disclosure form.
Responses are listed on the ASN website
(www.asn-online.org/kidneyweek/faculty) and on the
Kidney Week 2014 mobile app.

Program Builder
All abstracts and the complete Kidney Week 2014 program

are viewable online through the Program Builder at
www.asn-online.org/KidneyWeek with features including
keyword search and PDA download.

Support provided by OPKO Health Renal Division.

Posters On-Demand™

Fully paid participants can access electronic versions of
the Kidney Week 2014 posters at no additional cost.
Search and locate posters easily by authors, categories, or
keywords during and after the meeting. Posters can be
accessed online at www.asn-online.org/KidneyWeek.

Support provided by OPKO Health Renal Division.

Trademark

The American Society of Nephrology®, ASN®,

Kidney Week®, CJASN®, JASN®, NephSAP®, and
ASN Kidney News® are registered trademarks of ASN.

Contact ASN

American Society of Nephrology

1510 H Street, NW, Suite 800
Washington, DC 20005

202-640-4660 phone, 202-637-9793 fax
email@asn-online.org, www.asn-online.org

Copyright © 2014 ASN



J Am Soc Nephrol 25: 2014

TH-OR001

Cardiac Dysfunction in Pkdl-Deficient Mice and Phenotype Rescue by
Galectin-3 Knockout Bruno E. Balbo,' Andressa Godoy Amaral,' Jonathan
Mackowiak Fonseca,' Isac De Castro,! Vera Mc Salemi,' Leandro Eziquiel
Souza,' Fernando Santos,' Maria Irigoyen,' Feng Qian,” Roger Chammas,' Luiz
F. Onuchic.! 'Univ of Sdo Paulo, Brazil; *Univ of Maryland.

Background: Myocardial abnormalities stand out among ADPKD cardiovascular
manifestations.

Methods: To elucidate their pathogenesis, we analyzed the cardiac phenotype in distinct
models of PkdI-deficiency. We evaluated Pkd <" Nestin® (CY) cystic, hypertensive
mice at 20-24 weeks of age, and PkdI*" (HT) noncystic mice at 10-13 weeks, a model of
haploinsufficiency.

Results: Echocardiographic analyses in CY and HT mice revealed decreased left
ventricle ejection fraction (LVEF), indicating systolic dysfunction, as well as E/A ratios
and deceleration times consistent with diastolic dysfunction in CY's and a similar trend in
HTs, when compared to Pkd ¢ (noncystic; NC) and Pkd 1" (wild type, WT) controls.
Speckle-tracking echocardiography showed reduced cardiac deformability in both models.
CY and HT hearts presented higher apoptotic rates (TUNEL) and mild fibrosis (Sirius red),
without TGFRB1 increased expression. In this scenario, we investigated galectin-3 (Gal-3)
as a potential modifier of the ADPKD cardiac phenotype. Double mutants Pkd /"o
Nestin®*;Lgals3”- (CYG-) and PkdI"";Lgals3”- (HTG-) displayed improved systolic and
deformability parameters compared to single mutants, while such values did not differ from
NCs and WTs. HTG-s presented a trend of improvement in diastolic function. CYG- and
HTG- hearts showed decreased apoptosis and fibrosis, reaching NC and WT baselines.
Western blot analyses revealed higher Gal-3 expression in CY than NC hearts. CYG- and
HTG- animals showed no difference in BUN compared to CYs and HTs, but displayed
trends of increased fractional excretion of Na*, Cl-and K*. We also employed a more severe
cystic model, homozygous for an allele that hinders polycystin-1 cleavage (Pkd1VV; VV),
to show that Pkd1V"V;Lgals3"" mice present longer survival than VVs.

Conclusions: Our findings demonstrate myocardial dysfunction in different PkdI-
deficient models, reproducing human ADPKD, and reveals that absence of Gal-3 expression
significantly rescues this phenotype.

Funding: Government Support - Non-U.S.

TH-OR002

Deletion of Heart Pkdl Promotes Cardiac Remodeling via Smyd2 and
NF-kB Cross-Talk Changlin Li, Lucy Fan, James P. Calvet, Xiaogang Li.
Medicine, The Univ of Kansas Medical Center, Kansas City, KS.

Background: ADPKD associated cardiovascular complications have been suggested
to result from renal cyst growth induced cardiovascular hypertension, which occurs in
patients at an earlier age than in the general population. However, the fact that cardiac
hypertrophy also occurs in young ADPKD patients with normal blood pressure and normal
renalfunction suggests that cardiac dysfunction in ADPKD does not develop solely in
response to hypertension and renal failure, and additional genetic or environmental factors
may be required. In this study, we investigated the direct involvement of heart Pkd! in
regulating cardiac complications.

Methods: To understand the role of Pkd1 in the heart, we generated a heart specific Pkd1
conditional knockout (Pkd1-hCKO) mouse via the deletion of heart Pkd1 in cardiomyocytes
in six-week-old Pkd [*¥%x:o MHC-MerCreMer mice induced by tamoxifen for five days. The
Pkd1-hCKO mice were further analyzed at 6, 12, and 18 weeks after tamoxifen induction.

Results: We found that heart specific knockout of Pkd! resulted in heart hypertrophy
as early as 6 weeks after tamoxifen treatment characterized by increase of 1) the heart
weight (HW)/body weight (BW) ratios; as well as the expression of 2) the hypertrophic
markers, atrial natriuretic factor (ANF) and B-myosin heavy chain (B-MHC); 3) the
cardiac hypertrophy related cytokines, TNF-o,, MCP-1, and IL-6; and 4) Smyd2, a histone
methyltransferase in Pkd1-hCKO cardiomyocytes. Deletion of heart Smyd2 blunted cardiac
hypertrophy induced by knockout of heart Pkd! as shown by decreased HW/BW ratios
in those mice and decreased expression of ANP and 3-MHC as well as TNF-o,, MCP-1,
and IL-6 in Pkd] and Smyd2 double knockout cardiomyocytes. In addition, we found that
Smyd?2 interacted with the NF-kB p65 subunit in PkdI-hCKO cardiomyocytes but not in
Pkd1 wild type cardiomyocytes and that this interaction resulted in the methylation of p65
and activation of NF-«kB leading to increased cardiac hypertrophic cytokine expression in
Pkd1-hCKO cardiomyocytes.

Conclusions: Heart specific deletion of polycystin-1 directly promotes cardiac
hypertrophy mediated by cross-talk between the Smyd2 and NF-kB signaling pathways.

Funding: NIDDK Support

TH-OR003

mTORCI1 Regulates Polycystin-1 Expression Levels Possibly Explaining
Renal Cystogenesis in Tsc1 Mutant Mice Monika Pema, Marco Chiaravalli,
Luca Drusian, Alessandra Boletta. Div of Genetics and Cell Biology, DIBIT-San
Raffaele Scientific Inst, Milan, Italy.

Background: Autosomal Dominant Polycystic Kidney Disease (ADPKD) is a common
genetic disorder characterized by massive bilateral renal cyst formation. ADPKD results
from mutation in the PKD/ or PKD?2 genes, encoding the Polycystin-1 (PC-1) and 2 (PC-2)
proteins respectively. Several studies have implicated a crosstalk between the PKD genes and
the genes mutated in a genetic disorder called Tuberous Sclerosis Complex (TSC). mTOR
is upregulated in PKD and rapamycin slows cyst expansion, PC-1 can inhibit mTORCI
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and finally renal inactivation of the Tsc genes causes cysts. Thus upregulation of mMTORC1
downstream of PKD/ mutations is viewed as an important driver of cystogenesis. Here we
show that this model should be revisited.

Methods: Inactivation of PkdI and Tscl genes in the kidney using the same KspCre
recombinase results in different phenotypes.

Results: Whereas both Pkdl and Tsc/ inactivation result in mTORC]1 upregulation
in the kidneys, Pkdl mutant mice develop a more aggressive cystic phenotype leading
to death by P12, while 7s¢/ mutants display a milder and delayed phenotype with cysts
arising at P20 and death by P80. Interestingly, we found a strong downregulation of PC-1 in
Tsc1-/- MEFs compared to wild type controls, which was reverted by rapamycin. Thus, our
data indicate that mMTORC] can regulate the expression levels of PC-1. This process does
not act on the rate of protein degradation, but it requires protein neo-synthesis. Lowering
PC-1 to 50% exacerbates cystogenesis in Tsc/ mutants, while a brief pulse of rapamycin
overcomes a critical time-window in which PC-1 is essential leading to a long-lasting rescue.

Conclusions: Thus, we show that mTORCI upregulation per se is not sufficient to
drive cystogenesis, but that this is due to downregulation of PC-1 in 7s¢ mutants. Our data
might provide a mechanistic explanation for the severe renal cystogenesis observed in the
PKD/TSC contiguous genes syndrome opening new perspectives for the use of rapamycin
analogues in this syndrome or in ADPKD caused by hypomorohic or mild PKDI mutations.

TH-OR004

Ciliary Polycystin Complex Traffics Through the Golgi Via a Rabep1/GGA1/
Arl3-Dependent Mechanism Feng Qian,' Hyunho Kim,' Hangxue Xu,' Qin
None Yao,' Weizhe Li,' Qiong Huang,' Patricia Outeda,' Marco Chiaravalli,
Alessandra Boletta,> Gregory G. Germino,’ Terry J. Watnick.! ‘Medicine, Univ
of Maryland School of Medicine, Baltimore, MD, *San Raffaele Scientific Inst,
Milano, Italy; ’NIDDK, Bethesda, MD.

Background: Primary cilia play a critical role in autosomal dominant polycystic
kidney disease. We have previously presented that their gene products polycystin-1 and
-2 must interact and form a complex (the polycystin complex) to traffic through the Golgi
for subsequent ciliary targeting. The purpose of the study is to identify the molecules that
mediate ciliary trafficking of the polycystin complex.

Methods: We performed a yeast two-hybrid screen for polycystin-1 interacting proteins
with the C-terminal tail as bait and examined their role in mediating polycystin complex
ciliary trafficking in renal epithelial cells.

Results: Thirteen unique cDNA clones were identified that specifically interact with
the polycystin-1 C-terminus. One of these clones corresponded to amino acids 465 to 799
of Rabepl, an effector of multiple Rab GTPases involved in various steps of intracellular
vesicular trafficking. The Rabepl binding requires the intact coiled-coil domain of
polycystin-1, which is outside of the previously reported ciliary targeting sequence. Rabep1
recruits the polycystin complex to GGA1 and Arl3 at TGN for ciliary trafficking. We find
that GGA1, previously shown to be important for protein sorting and vesicle budding for
endosomal proteins, can function as an Arl3 effector and mediate sorting and targeting
of the polycystin complex to the cilium. We find that GGA1/Arl3 recruitment and ciliary
trafficking of the polycystin complex require GPS cleavage of polycystin-1 in vivo, and
are disrupted by the PKD] mutation in the REJ domain that impairs the GPS cleavage.
Importantly, GGA1/Arl3 recruitment and ciliary trafficking of the mutant polycystin
complex can be restored upon rescuing GPS cleavage.

Conclusions: We show that ciliary polycystin complex traffics through the Golgi via
a Rabepl/GGA1/Arl3-dependent mechanism. Our study provides novel insights into the
ciliary trafficking mechanism of transmembrane proteins and has important implications
for ADPKD.

Funding: NIDDK Support

TH-OR005

Arl13b and the Exocyst Are Necessary for Ciliogenesis and Interact
Synergistically Soo Young Choi,' Cecilia Seixas,> Nicole L. Umberger,’
Xiaofeng Zuo,' Tamara Caspary,” Duarte C. Barral,> Joshua H. Lipschutz.'*
Depts of Medicine, Univ of Pennsylvania, Philadelphia, PA; *CEDOC, Univ
Nova de Lisboa, Lisboa, Portugal; *Human Genetics, Emory Univ, Atlanta, GA;
“Depts of Medicine, Philadelphia VAMC, Philadelphia, PA.

Background: Arl13b belongs to the ADP-ribosylation factor family of small GTPases
of the RAS superfamily, and is important for primary ciliogenesis. We previously showed
that the eight-protein exocyst complex is necessary for ciliogenesis, and most likely acts by
targeting and docking vesicles carrying ciliary proteins. Notably, mutations in Arl13b and
exocyst subunit Exo84 were found in patients with Joubert Syndrome, a nephronophthisis
form of polycystic kidney disease (PKD).

Methods: To investigate an interaction between Arl13b and the exocyst in vitro, we
performed immunoprecipitation, immunoblotting, and in vitro transcription and translation.
To investigate if arl 13b and the exocyst interact in vivo, we used two different model systems,
antisense morpholinos to knock down ar/13b and exocyst subunit sec0 in zebrafish, and
Cre-Lox to knock out Arl13b in mice.

Results: Arl13b interacts directly with the exocyst subunit Sec8. Sec8 is a bona fide
effector of Arl13b, as it binds only to the active form of Arl13b. Kidneys from Arl13b
deficient mice demonstrated cysts in all segments of the nephron, along with decreased
ciliogenesis. The observed MAPK activation suggests that excessive cell proliferation
is involved in the cystic phenotype. We previously showed that depletion of sec/0 in
zebrafish phenocopies arl13b (aka scorpion) knockdown with ciliary mutant phenotypes,
including: curly tail up and left-right patterning defects. We show here a synergistic genetic
interaction between ar/13b and secl0 in zebrafish, suggesting that ar/13b and the exocyst
function in the same pathway.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.
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Conclusions: Our study demonstrates that the exocyst is a novel effector of Arl13b, that
these proteins likely function in the same pathway, that both are required for ciliogenesis,
and that this may have important implications for PKD patients.

Funding: NIDDK Support, Veterans Affairs Support

TH-OR006

Ciliary Trafficking of Polycystin-1 Is Regulated by Polycystin-2 and Other
Factors Xuefeng Su, Gang Yao, Maoqing Wu, Azadeh Tabari, Jing Zhou.

Background: Polycystin-1 (PC1) is the product of the PKDI gene that is mutated
in over 85% cases of autosomal dominant polycystic kidney disease (ADPKD). Multiple
lines of evidence suggests an essential role of ciliary PC1 in the disease process. About
one third of the PKDI mutations are missense mutations which likely produce full-length
proteins that fail to be targeted to their normal functional sites, yet the regulation of PC1
trafficking remains poorly understood. We have recently shown that the Bardet-Biedl
Syndrome (BBS) gene products BBS1 and BBS3 regulates the ciliary localization of PC1
and that the C-terminal cytoplasmic domain of PCI is essential for its targeting to the
primary cilia (Hum Mol Genet 2014).

Methods: A set of deletion/mutation in PC1 and chimeric constructs with different PC1
C-terminal motifs were made. They were transfected alone or together with other molecules
into IMCD3 cells, and the ciliary trafficking ability of these constructs was evaluated by
immunostaining. The role of other genes in this process was also evaluated by depletion
of respective proteins by lentiviral SIRNAs. Western blot and co-immunoprecipitation
were performed to analyze the PC1 protein complex forming ability and GPS cleavage.

Results: Here we report a systemic investigation of cis elements modulating the ciliary
trafficking of PC1. We show that a coiled-coil (CC) motif in the cytoplasmic tail (CTT) of
PCl is required for efficient targeting of full-length polycstin-1 to cilia, while the previously
identified ciliary targeting VxPx motif critical for several ciliary proteins is dispensable.
Besides the CC motif, we also identified the presence of other motif/sequences in CTT that
is required for PC1 ciliary trafficking. Knockdown of small GTPases previously shown
important for the ciliary localization of rhodopsin has no effect on the full-length PC1
trafficking to cilia. While PC1 remains to traffic to the primary cilia in cells depleted of
PC2, expression of PC2 promoted the ciliary trafficking of PC1 and several PC1 mutants.
Co-expression of PC1 and PC2 lead to the increased ciliary expression of both proteins.
The presence of intact PC2 C-tail but not its channel activity or ciliary targeting sequence
is required for this process. The effect of PC2 on the ciliary trafficking of PC1 correlates
with its ability to form a complex with PC1. GPS cleavage mutants may or may not affect
PCl trafficking to the primary cilia.

Conclusions: The ciliary trafficking of PC1 is highly regulated by motifs in its primary
structure, interactions with PC2, but not cleavage at its GPS site.

Funding: NIDDK Support

TH-OR007

Pkd2 Is Essential for Intraciliary Calcium Signaling In Vivo Zhaoxia Sun,'
Shiaulou Yuan,? Lu Zhao,' Martina Brueckner.?> 'Genetics, Yale Univ School
of Medicine, New Haven, CT; *Pediatrics, Yale Univ School of Medicine, New
Haven, CT.

Background: Mutations in PKD/ or PKD? are responsible for autosomal dominant
polycystic kidney disease. PKD2 is a six transmembrane protein that can complex with
PKD1 to form a voltage-sensitive, non-selective cation channel. In cultured renal epithelial
cells, mechanical stress on the cilium results in a rise in cytosolic calcium that depends
on both PKD1 and PKD2. PKD?2 is also essential for vertebrate left-right development,
which is initiated in the left-right organizer (LRO) by cilia-driven directional fluid flow.
However, the exact role of polycystins in ciliary and cellular signaling remains unclear.

Methods: In this study, we utilized multiple compartment-targeted genetically encoded
calcium indicators (GECIs) to measure calcium dynamics in the cilium and cytosol in
cultured renal epithelial cells and at the LRO in developing zebrafish embryos.

Results: In cultured renal epithelial cells at resting state, the concentration of free
calcium in the cilium is slightly higher than that in the cytosol. Strikingly, intra-ciliary
calcium levels increase in response to triptolide, a small molecule agonist of Pkd2. Further,
this response is dependent on extracellular calcium and there is a temporal delay between
intra-ciliary and cytosolic calcium elevations. Our study in intact zebrafish embryos show
that (1) Dynamic asymmetric intraciliary calcium waves at the LRO begin with the onset
of cilia motility, preceding all other known molecular LR asymmetries; (2) Pkd2 initiates
intraciliary calcium waves to direct LR development; and (3) intraciliary calcium signaling
is specifically required for establishing LR asymmetry.

Conclusions: Our results suggest that the cilium can be an initiating source for
intracellular calcium signaling and that triptolide activates the Polycystin channel on
cilia in differentiated renal epithelial cells. Results from zebrafish place Pkd2 directly
at mechanosensation at cilia in the LRO to initiate intraciliary calcium oscillations and
further cytosolic calcium. Together, these results suggest that the cilium is a distinct calcium
signaling compartment that are functionally significant in vivo.

Funding: NIDDK Support, Other NIH Support - NHLBI; NICHD, Private
Foundation Support
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TH-OR008

Pharmacology of a Novel, Highly Selective Aldosterone Synthase Inhibitor
in Non-Human Primates Steven M. Weldon,' Nicholas F. Brown,' Jeremy G.
Richman,' Matthew A. Cerny,' Derek Cogan,' Xin Guo,' Glenn A. Reinhart.!
!CardioMetabolic Diseases; *Medicinal Chemistry, Boehringer Ingelheim
Pharmaceuticals Inc, Ridgefield, CT.

Background: Aldosterone (ALDO) signaling modulates pathology in metabolic
diseases including diabetic nephropathy (DN). An ideal, selective aldosterone synthase
(CYP11B2) inhibitor (AST) will reduce ALDO levels in patients and minimize deleterious
effects mediated via MR- and non-MR pathways without altering cortisol (CORT). However,
discovery of selective ASI molecules is challenging due to 93% identity of AS with cortisol
synthase (CYP11B1) and the utility of preclinical rodent models that are limited by low
homology. Therefore we developed an acute conscious cynomolgus (CYNO) monkey model
to define the in vivo selectivity of ASI molecules including the novel molecule, BI689648.

Methods: Conscious, non-chaired CYNOs received vehicle (n=23), FAD286 (n=9),
LCI699 (n=36) or BI 689648 (n=26) at doses of (0.003-10 mg/kg) via NG gavage (po) or
iv (lightly ketamine sedated) prior to ACTH-challenge. Maximal ACTH-induced ALDO
and CORT production occurred within 15 min at which time blood was collected for plasma
concentration of ALDO, CORT and compound. Steroid levels for individual ASI-treated
CYNOs were expressed relative to mean values for the vehicle-treated group and plotted
against plasma [compound]. This allowed aggregation of data from multiple studies to
derive in vivo ECy, values for ALDO and CORT by curve-fitting. CYNOs were used for
multiple experiments allowing 2 week washouts.

Results: Baseline ALDO was 139+17 pg/ml and CORT was 50+2 ng/ml (n=82;
complete study cohort). Both ALDO and CORT increased ~4-fold at 15 min post-
ACTH. Calculated EC;, ALDO/CORT were: FAD286=13/140 nM (~11-fold selective),
LCI699=3.5/920 nM (~260-fold), BI 689648=1.5/>11000 (>7000-fold).

Conclusions: The cyno ACTH-challenge model differentiates highly selective
inhibitors from those with moderate (LCI699) or low (FAD) selectivity. BI 689648 was
identified as the first example of a potent ASI in CYNO with high selectivity versus CORT
representing a major improvement toward the discovery of safe and effective ASIs for
clinical use including DN.

Funding: Pharmaceutical Company Support - Boehringer Ingelheim Pharm Inc.

TH-OR009

Heparanase-2 Is an Inhibitor of Heparanase-1, Stabilizes Endothelial
Glycocalyx, and Prevents Albuminuria in Zebrafish and Diabetic Mice
Hermann G. Haller,"? Anna Bertram,' Putri Andina Agustian,' Torsten Kirsch,'
Mario Schiffer,'? Jan Menne.! ‘Department of Nephrology, Medizinische
Hochschule Hannover, Hannover, Germany, *Mount Desert Biological
Laboratory, Bar Harbor, ME.

Background: Heparanase-1 activity is implicated in endothelial dysfunction.
Heparanase-2, a homologue of heparanase-1, associates physically with heparanase-1 and
inhibits heparanase enzymatic activity. Using a zebrafish model of glomerular albuminuria
we have tested the hypothesis that heparanase-2 is in equilibrium with heparanase-1
and prevents heparanase-1 induced downregulation of glycocalyx and endothelial cell
dysfunction.

Methods: Heparanase-2 was down-regulated by morpholino in transgenic zebrafish
Tg(1-fabp:DBP:EGFP) and proteinuria asessed by the Fabp-eye-assay. Glomerular
barrier was analyzed by immunohistochemistry and electron microscopy. STZ -treated
mice received either sham or rivaroxaban. Urinary albumin was measured by ELISA.
Immunohistochemistry was performed on cryostat or on paraffin sections. Gene and protein
expression was analyzed by real-time qPCR and western blot analysis.

Results: Downregulation of heparanase-2 induced edema, endothelial cell swelling
and massive proteinuria in the zebrafish. Concomitant inhibition of both heparanases
abolished this effect. Rivaroxaban prevented diabetes-induced albuminuria in the mosue
and increased heparanase-2 expression in the glomeruli. Overexpression of heparanase-2
in diabetic mice prevented the development of proteinuria.

Conclusions: Heparanse-2 stabilizes the endothelial glycocalyx and prevents
heparanase-1 induced endothelial damage and dysfunction. Both enzymes seem to be
necessary for balanced regulation of the endothelial glycocalyx. Induction of heparanase-2
may be a therapeutic strategy in diabetic nephropathy and other glomerulopathies.

Funding: Government Support - Non-U.S.

TH-OR010

Activation of Aryl Hydrocarbon Receptor by Indoxyl Sulfate, a Uremic
Toxin, Is Critically Involved in Vascular Inflammation Shunsuke Ito,'?
Takeo Edamatsu,” Yoshiharu Itoh,> Masayuki Yoshida.! ’Life Science and
Bioethics, Tokyo Medical and Dental Univ, Tokyo, Japan, *Kureha Corporation,
Tokyo, Japan.

Background: Indoxyl sulfate is associated with cardiovascular disease in patients
with chronic kidney disease (CKD). Aryl hydrocarbon receptor (AhR) is a ligand-inducible
transcription factor known to mediate the toxic effects of dioxins and uremic toxin such as
indoxyl sulfate. Here, we investigated potential roles of AhR in indoxyl sulfate-induced
leukocyte-endothelial interaction.

Methods: Endothelial cell-specific AhR deletion (eAhR KO) mice were generated
utilizing the Cre-LoxP conditional knockout strategy. Indoxyl sulfate was administrated
subcutaneously by osmotic pump for 2 weeks, followed by intraperitoneal injection of 2

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.

2A



J Am Soc Nephrol 25: 2014

pg of tumor necrosis factor-a. (TNF-a). Leukocyte recruitment in the femoral artery was
evaluated by intravital microscopy system. Human umbilical vein endothelial cells were
transfected with siRNA of AhR (siAhR) and treated with indoxyl sulfate for 20 hours,
followed by stimulation with TNF-a..

Results: Intravital microscopic analysis in control mice revealed that indoxyl sulfate
dramatically enhanced TNF-a-induced leukocyte adhesion to the vascular wall, however,
in eAhR KO mice, indoxyl sulfate did not increase the number of adherent leukocytes. In
vitro studies demonstrated that AhR mediated indoxyl sulfate-enhanced leukocyte adhesion
and expression of adhesion molecule such as E-selectin. Though indoxyl sulfate enhanced
activation of JNK and NF-kB, siAhR did not suppress their induction. Luciferase assay
revealed that the promoter region of E-selectin, corresponding to -153 to -146 bps, was
essential for the effect of indoxyl sulfate mediated by AhR. Because the indoxyl sulfate
response region is similar to AP-1 response element and cAMP response element (CRE),
we investigated which transcription factors were involved in indoxyl sulfate. AP-1 but not
CRE was activated by indoxyl sulfate, which is suppressed by siAhR.

Conclusions: AhR mediates indoxyl sulfate-enhanced vascular inflammation through
activation of AP-1 transcriptional factor. These results provide a novel mechanistic insight
into the CKD-related vascular inflammation.

TH-ORO011

Low-Energy Shockwave Treatment Preserves the Kidney Microvasculature
in Swine Renovascular Disease Xin Zhang,' James D. Krier,' Carolina Amador
Carrascal,’ James F. Greenleaf,> Behzad Ebrahimi,' Amir Lerman,> Lilach
O. Lerman.'? Divs of Nephrology and Hypertension, Mayo Clinic; *Div of
Cardiovascular Diseases, Mayo Clinic; *Dept of Physiology and Biomedical
Engineering, Mayo Clinic.

Background: Atherosclerotic renal artery stenosis (ARAS), an increasing cause of
renal dysfunction, is characterized by micro-vascular rarefaction. Low-energy shockwave
(SW) therapy is noninvasive, stimulates angiogenesis, and has been shown to improve
cardiac function in coronary artery disease. We hypothesized that low-energy SW would
alleviate renal dysfunction in ARAS by restoring angiogenesis.

Methods: Domestic pigs were randomized to control or unilateral ARAS, treated with
low-energy SW or sham (n=7 each group), bi-weekly for 3 consecutive weeks, starting after
3 weeks ARAS. Blood pressure, urinary protein, single kidney renal blood flow (RBF),
glomerular filtration rate (GFR), and microvascular structure were assessed 4 weeks after
completion of treatment. The expression of vascular endothelial growth factor (VEGF) and
the mechanotransducer focal adhesion kinase (FAK) were determined by western blotting
and staining, respectively.

Results: SW attenuated (albeit not normalized) blood pressure in ARAS, alleviated
urinary protein excretion, improved stenotic kidney RBF and GFR, and blunted fibrosis
(trichrome). This was associated with restored VEGF and elevated proximal tubular FAK
expression, as well as normalized microvascular density.

A Normal Normal/SW ARAS ARAS/SW
Mean arterial pressure (mmHg) 95.9+5.4 941179 1422+16.5° 119.0+128°t
Urinary protein (mg/dl) 186+24  23.6+43 31.6+64° 245147t
Single-kidney GFR* (ml/min) 70.7+6.1 73.2+7.0 51.2+3.9* T71.5%10.1"%

Single-kidney RBF* (ml/min) 494.3+532 5458+79.0 335.0+49.9* 426.8+749%

# In ARAS, stenotic kidney GFR & RBF. *P<0.05 vs. Normal; 1P<0.05 vs. ARAS.
Normal/SW ARAS ARAS/SW Microvascular density
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B: Representative micro-CT images of kidney microcirculation and quantification. C and D: VEGF

expression. E, G: FAK expression (red FAK, green nuclei). F, H: Fibrosis. * P<0.05 vs. Normal.
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Conclusions: Low-energy SW protects the kidney by preserving its microcirculation,
and may attenuate renovascular hypertension. SW may thus serve as a novel therapeutic
intervention in the management of renovascular disease, and possibly in other forms of
renal dysfunction.

Funding: Other NIH Support - HL085307, DK73608, HL121561, and HL77131
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Glomerular Filtration Rate in the Contralateral Kidney Falls After
Successful Revascularization of Stenotic Kidney Sandra Herrmann, Ahmed
Saad, Lilach O. Lerman, Stephen C. Textor. Nephrology and Hypertension,
Mayo Clinic, Rochester, MN.

Background: Overall glomerular filtration rate(GFR) in patients with atherosclerotic
renal artery stenosis(ARAS) rarely increases after stenting despite technical success.
Occlusive vascular disease is known to cause atrophy of the stenotic kidney(STK) and
leads to increased volume of the contralateral kidney(CLK). We sought to examine changes
in individual kidney blood flow, oxygenation and GFR before and after unilateral renal
revascularization focusing on changes in the CLK.

Methods: Inpatient studies during fixed Na+ intake and ACE/ARB Rx were performed
in unilateral ARAS with more than 60% occlusion(US velocities >250cm/s) before and 3
months after stent revascularization(n=10) or medical therapy alone(n=20). Renal blood flow
was measured with multidetector CT and GFR by iothalamate clearance, individual kidney
GFR was assigned by its percentage of renal blood flow(RBF). Tissue deoxyhemoglobin
levels(R2*) were measured by blood oxygen level-dependent MRI at 3T.

Results: Baseline, RBF, GFR and tissue oxygenation(R2*) were reduced in the STK
compared to the CLK. Total iothalamate GFR did not change in ARAS patients 3 months
after either revascularization or medical therapy alone. STK RBF and tissue oxygenation
increased 3 months after stenting, and STK GFR remained unchanged, whereas CLK
GFR decreased(p=0.03).No such changes were evident in the medically treated group, in
which at 3 months STK RBF and GFR were lower than in the stented group STK(p=0.01
and p=0.03 respectively).

Table : BOLD MRIand cT of Renal 5 before and after Revascularization or
Medical Therapy Alone
Baseline I months
Single Hidney [~ Stent  Gtenmt | it
STH LK STK CLK
[N=10} (H=10) {H=10) {H=10)
Single Hidney RT, 1/sec 24762 20Ta2 0% 22.48401° 21.5¢2
Single kidney biood flow, mLimin | 25341233 377.92156.9% | J20.82175.5°  JaT42066
5TT 30T 3158 36.6519.5

Single kidney GFR,
nlmiln

Patient Total lothalamate CL mLimin TdsM B TO 9321

+ Data are mean and 4 5D. STK indicates Stenctic Kidney: CLK. contra-tateral kidney; BOLD, blood oxygen level-dependad; CT, computed
temegraphy, GFR. glemenlar fitration rate
= 1P<0.05 CLK vs STH wilhin the same group
& P05 at 3 months va baselne
Conclusions: Stenting increased RBF and reduced hypoxia in the STK, but failed to
change GFR. Our results demonstrate that decreased compensatory GFR from the CLK
contributes to the lack of improvement in total GFR after stenting. These data suggest
that hypoxia within the STK may participate in crosstalk leading to the compensatory
hypertrophy in the CLK.
Funding: Other NIH Support - POTHL85307 from the National Heart, Lung and
Blood Institute (NHLBI)

TH-ORO013

Serum FGF21 Is a Novel Biomarker Associated with Endothelial
Dysfunction and Aortic Calcification in Chronic Kidney Disease
Masashi Kitagawa, Hitoshi Sugiyama, Hiroshi Morinaga, Ayu Akiyama,
Toshio Yamanari, Akifumi Onishi, Keiko Tanaka, Yoko Kikumoto, Tatsuyuki
Inoue, Yohei Maeshima, Jun Wada. Medicine and Clinical Science, Okayama
Univ Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama, Japan.

Background: Insulin resistance is present even in the earliest stage of renal dysfunction
in patients with chronic kidney diseases (CKD). Fibroblast growth factor (FGF) 21 is a
member of the endocrine FGF subfamily and a hepatic hormone involved in the regulation
of glucose and lipid metabolism. The purpose of this study was to identify the relationship
between the serum FGF21 levels and the vascular disorders in CKD patients.

Methods: We assessed the relationships between the serum FGF21 levels measured
by ELISA and vascular parameters, including the flow-mediated dilatation (FMD),
intima-media thickness (IMT), ankle-brachial pulse wave velocity (baPWV) and aortic
calcification index (ACI) in 200 CKD patients (median age, 56 years; 62% male; 55%
had glomerulonephritis).

Results: The serum FGF21 level in the CKD patients with hypertension, diabetes and
dyslipidemia was significantly higher than that in the patients without such conditions. The
FGF21 level gradually increased along with the CKD stage (p <0.0001). Regarding vascular
parameters, the FGF21 level was positively correlated with the baPWV, maxIMT and ACI,
and was negatively correlated with the FMD. There were significant increases in the FGF21
level in the patients with a FMD < 6 %, baPWV > 1400 cm/sec, maxIMT > 1.1 mm and
ACI > 0%. In a multivariate analysis, the FGF21 level was a significant determinant of
endothelial dysfunction, as assessed by a FMD < 6 %, and vascular calcification, indicated
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by a value of ACI> 0%, even after adjustment for age, gender, body mass index, smoking,
blood pressure, the lipid and glucose profile, the estimated GFR, proteinuria, the phosphate
and FGF23 (phosphatonin).

Conclusions: The data indicate that the serum FGF21 level is significantly associated
with vascular disorders, including endothelial dysfunction and vascular calcification,
independent of the glucose and lipid profiles. The serum FGF21 level may serve as a novel
biomarker of vascular dysfunction in CKD patients.

Funding: Government Support - Non-U.S.

TH-OR014

Enhancing Akt Signaling in the Endothelium Restores Defective
Angiogenesis in Kidney After Injury Takahide Aburatani,' Giovanni
Ligresti,"? Ying Zheng,' Alfred Aplin,' Roberto F. Nicosia,'? Jeremy Stuart
Duffield."? Depts of Medicine & Pathology & Bioengineering, Univ of
Washington, Seattle, WA; *Biogen Idec, Cambridge, MA,; SVAPSHCS, Seattle,
WA.

Background: Acute kidney injury and CKD are characterized by progressive loss of
kidney peritubular capillaries, which leads to deterioration of renal function. While many
vascular beds can regenerate following tissue injury, the renal microvasculature fails to
regenerate. This distinctive property of the kidney microvasculature justifies investigation
of organ-specific regulatory mechanisms that can be selectively targeted to promote kidney
stable neoangiogenesis. Functional characterization of kidney microvascular endothelial
cells (KMVEC) will shed light on the unique properties of this vascular bed and may lead
to new therapies to ameliorate renal function in pathologic conditions.

Results: Isolated KMVEC failed to form angiogenic sprouts in collagen invasion
assays. Protein analysis of KMVEC showed that in response to VEGF stimulation,
downstream signaling via Akt phosphorylation was severely attenuated. Similarly, kidney
explants cultured in collagen failed to generate new vessels whereas control cultures of
aortic, venous, lung or adipose tissue explants produced angiogenic outgrowths. Akt
signaling plays a critical role during angiogenesis and is inhibited by the phosphatase
PTEN. Pharmacologic inhibition of PTEN promoted angiogenic sprouting in cultures
of KMVEC. PTEN inhibition also enhanced kidney revascularization in vivo following
ischemia re-perfusion injury; diseased mice treated with the PTEN inhibitor showed higher
vessel density in kidney compared to control mice.

Conclusions: KMVEC have limited angiogenic potential in part due to impaired
Akt activation following VEGF stimulation. The PTEN inhibitor bpV restored the in
vitro sprouting properties of isolated KMVEC and the angiogenic response of the kidney
microvasculature in an ischemia re-perfusion injury model. These findings suggest
pharmacologic targeting of Akt function may be beneficial for the treatment of kidney
diseases associated with inadequate neovascularization.

TH-ORO015

Effects of Linagliptin on Early Alterations of Renal Endothelial Function in
Patients with Type-2 Diabetes Roland E. Schmieder, Christian Ott, Iris Kistner,
Stefanie Friedrich. Nephrology and Hypertension, Friedrich-Alexander-Univ
Erlangen-Niirnberg, Univ Hospital, Erlangen, Germany.

Background: Animal experiments and human studies indicate an increased nitric
oxide (NO) activity and endothelial NO synthase (NOS) expression in type-2 diabetes. The
exaggerated NO production, compensatory to the increased oxidative stress in diabetes,
lead to early hemodynamic changes characterized by hyperfiltration, hyperperfusion and
increased vascular permeability.

Methods: In this randomized, double-blind, investigator-initiated trial, 62 patients
(57+9.3 years) with type-2 diabetes were randomly assigned to linagliptin 10mg (n=30) or
placebo (n=32) for a 6 weeks treatment period. Endothelial function of the renal vasculature
was assessed by constant-infusion input-clearance technique with p-aminohippurate and
inulin, as well as urinary albumin creatinine ratio (UACR), both assessed before and
after blockade of NOS with systemic infusion of N°-monomethyl-L-arginine (L-NMMA).

Results: Treatment with linagliptin for 6 weeks reduced fasting (137+26 versus
129430 mg/ml, p=0.072), postprandial (171+44 versus 160+45 mg/ml, p=0.076) blood
glucose and HbA 1¢ (6.9840.7 versus 6.86+0.8 %, p=0.089), whereas not change occurred
in placebo. Renal plasma flow (RPF) and glomerular filtration rate (GFR) did not change
after linagliptin and placebo, without any difference between the groups. After 6 weeks of
treatment the absolute [percental] change in RPF due to L-NMMA (primary objective), was
lower (-46.8+34 [-7.61+5.3] ml/min [%] than in the placebo group (-65.1+36 [-10.4+5.6]
ml/min [%], p=0.045 (0.046)), indicating a lower basal NO activity after treatment with
linagliptin.Consistently, after 6 weeks of treatment UACR due to L-NMMA did not clearly
change in linagliptin group (22.2 (11.6-40.3) versus 28.2 (16.5-50.3) mg/g, p=0.061),
but increased significantly in the placebo group (13.5 (8.6-25.9) versus 20.9 (15.9-33.5)
mg/g, p<0.001), pointing to upregulation of NO activity in the untreated placebo group.

Conclusions: Thus, our data suggest that linagliptin normalizes increased renal
endothelial function, and hence NOS-dependency of vascular tone, in patients with type-
2 diabetes.
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TH-ORO016

Extracorporeal Removal of sFItl in Preeclampsia: A Pilot Trial

Ravi I. Thadhani,' Henning Hagmann,? Wiebke Schaarschmidt,* Tuelay Kisner,

S. Ananth Karumanchi,’ Tom H. Lindner,* Alexander Fridman,?> Bernhard Roth,?

Peter Mallmann,? Holger Stepan,* Thomas Benzing.? ‘M GH Nephrology, Boston,

MA; 2Univ of Cologne, Cologne, Germany, 3BIDMC, Boston, MA; *Univ of
Leipzig, Leipzig, Germany.

Background: Soluble Flt1 is a potential therapeutic target to treat severe preterm
preeclampsia. We previously reported that therapeutic apheresis with a whole blood dextran
sulfate column reduces blood levels of sFlt1 and proteinuria in 8 women with severe preterm
preeclampsia, and may prolong pregnancy (Circulation 2011). We now report treatment of
10 patients using a plasma specific dextran sulfate (PSDS) column.

Methods: Six patients with severe preterm preeclampsia (mean gestational age 30
weeks) underwent one PSDS apheresis treatment (duration 45-120 minutes), three were
treated twice, and one was treated three times.

Results: Mean starting sF1t1 concentration was 17,447 pg/mL (range 7,546-35,301pg/
ml), and the mean reduction within ~4 hours following apheresis was 18.6% (range 7.5-
31.8%). Mean starting Protein:Creatinine (P/C) ratio was 6.2 g/g (range 0.4-19.3g/g),
and the mean reduction within 12 hours following apheresis was 42.4% (range 87.9%
reduction-19.2 increase). Among women treated 2-3 times, pregnancy continued for 10
days (range 7-18 days). Changes in sFltl and P/C ratio for the patient treated three times
(dashed lines represent treatment days) is shown (Figure). The most common side effect
during treatment was a reduction in blood pressure (10-20 mmHg), which was managed
by withholding anti-hypertensive therapies, saline prehydration, and a reduction blood
flow. There were no adverse effects to the fetus, and in women treated 2-3 times, fetal
growth occured in-utero.

Conclusions: Therapeutic apheresis reduces sFltl and proteinuria in severe preterm
preeclampsia, and may prolong pregnancy. A randomized phase III trial is now warranted.
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TH-ORO017

Sphingosine-1-Phosphate Regulates Kidney Vascular Development
Yan Hu,'? Maria Luisa S. Sequeira Lopez.! 'Dept of Pediatrics, Univ of Virginia,
Charlottesville, VA; *Dept of Biology, Univ of Virginia, Charlottesville, VA.

Background: Sphingosine 1-phosphate receptor 1 (S1P1) is one of the five G-protein
coupled receptors activated by Sphingosine 1-phosphate (S1P), which is a crucial
sphingolipid in many biological processes, including vascular development. Deletion of
S1P1 in mice results in embryonic (E) lethality at E12.5-14.5 due to failure of migration
and/or differentiation of vascular smooth muscle cells (vSMCs) and pericytes and S1P1
functions autonomously in endothelial cells (ECs) as an inhibitor of angiogenesis. However,
due to the early lethality, the role of SIP and S1P1 in kidney vascular development has
not been determined. This study was designed to test the hypothesis that SIP and S1P1
regulate the development of the renal vasculature.

Methods: 1.Using EC-SCL-Cre®*" mice that specifically express tamoxifen inducible
Cre in EC progenitors crossed to SIPI"" and Rosa-LacZ reporter mice, we generated
mice with timed deletion of S/P/ in ECs during kidney development (EC-SIP1KO).
2.Histological stainings, including X-gal reaction and immunohistochemistry for markers
of ECs and mural cells. 3.Cross-transplantation of E12.5 kidneys from EC-S/P/KO and
control mice under the kidney capsule of adult WT mice. 4. Embryonic kidney cultures
treated with S1P and S1P1 antagonists.

Results: 1. EC-S1P1KO embryos develop severe edema, hemorrhages or die around
E14.5 to E16.5. 2. EC-SIPIKO embryos show kidney vascular abnormalities including
dilation of arteries, veins and glomerular capillaries, disruption of vSMC coating of arteries
and arterioles and absence of lymphatic endothelium. 3. The transplanted kidneys of
EC-SI1P1KO mice also develop vascular alterations revealing the intrinsic requirement of
S1P1 for renal vascular development. 4. The embryonic kidney culture experiments show
improved capillary development when exposed to S1P.

Conclusions: These studies strongly suggest that the SIP-S1P1 signaling pathway is
an essential regulator of kidney vascular development.

Funding: NIDDK Support
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Prior Ultrasound Reduces Murine Acute Kidney Injury by Modulating
Splenocyte Function Joseph C. Gigliotti,' Liping Huang,' Amandeep Bajwa,’
Eric Mace,! Hong Ye,' Diane L. Rosin,> Kambiz Kalantari,' John Hossack,?
Mark D. Okusa.! 'Nephrology & CIIR, Univ of Virginia, *Pharmacology, Univ
of Virginia, *Biomedical Engineering, Univ of Virginia, Charlottesville, VA.

Background: We have shown that prior (24-48hr) exposure to a modified ultrasound
(US) regimen prevents kidney ischemia-reperfusion injury (IRI). Our data suggest that US
modulates IRI via the splenic cholinergic anti-inflammatory pathway (CAP) and the a7
nicotinic acetylcholine receptor (a7nAChR). However, it is unclear how US stimulates
the splenic CAP and whether it is efficacious in other forms of acute kidney injury (AKI).

Methods: Male C57BL/6 mice were lightly anesthetized and exposed to our modified
US regimen (f=14MHz, MI=1.2) 24 hr prior to IRI or cecal ligation and puncture-induced
sepsis (CLP). Chemical splenic sympathectomy was performed via splenic injections of
6-hydroxydopamine (6OHDA) 14d prior to US/IRI. Chimeric mice were generated via
transfer of wild-type or a7nAChR""bone marrow (BM) into irradiated mice 10wks prior to
US/IRI. Splenocytes were isolated from US- or sham-treated mice 24hrs after US and then
stimulated ex vivo with LPS or injected (i.v.) into naive mice undergoing IRI 24hrs later.

Results: Similar to IRI, prior US reduced septic AKI as compared to sham+CLP
(plasma creatinine 0.440.08 versus 0.8+0.12mg/dL, P=0.03). Splenic 6OHDA removed
US protection from IRI, with reduced function (1.7+0.05mg/dL) and acute tubular necrosis
compared to vehicle-injected mice (0.3+0.06, P<0.001). US treatment was protective
only in chimeric mice with WT BM regardless of the parenchymal genotype (P<0.001).
LPS-induced IL-6 release was greater in splenocytes from US-treated mice than controls
(P<0.05); however IRI was significantly reduced when US-treated splenocytes (but
not sham treated) were transferred to naive mice 24hrs prior to surgery (0.4+0.2 versus
1.6+0.2mg/dL, P<0.001).

Conclusions: US reduces AKI in different animal models and is dependent upon the
splenic nerve and hematopoietic 0 7nAChRs. US-treated splenocytes are more responsive
to inflammatory stimuli and are capable of modulating IRI in vivo, supporting our ongoing
hypothesis that US has therapeutic potential for AKI and other inflammatory conditions.

Funding: NIDDK Support

TH-OR019

Coupling Pulsed Focused Ultrasound with Mesenchymal Stem Cells
Prevents and Rescues Established Acute Kidney Injury Scott R. Burks,'
Saejeong Kim,' Jonathan Street,? Peter S.T. Yuen,? Robert A. Star,? Joseph Frank.!
'Radiology and Imaging Sciences, NIH, Bethesda, MD; *NIDDK, Bethesda, MD.

Background: Pulsed focused ultrasound (pFUS) creates a “molecular zip code” that
enhances homing of i.v. infused mesenchymal stem cells (MSC) to murine kidneys. We
examined pFUS to enhance homing to kidneys during cisplatin-induced acute kidney
injury (AKI). We investigated pFUS-enhanced MSC homing during early AKI; and
delayed administration of pFUS and MSC until injury was clinically obvious to attempt
rescue of renal function.

Methods: C3H mice received cisplatin (15 mg/kg ip), kidney pFUS (8 MPa; 5%
duty cycle) and/or MSC (10°cells iv). The study included groups that had cisplatin only,
cisplatin+pFUS, cisplatintMSC, cisplatintpFUS+MSC, and normal mice. For early
treatment, mice received cisplatin at 0 hr and pFUS/MSC at 24hr. Renal function (BUN;
SCr), apoptosis, and Ki67 expression were measured at 96 hr. For established disease, mice
received cisplatin at 0 hr and MSC/pFUS at 72 hr. BUN/SCr were measured at 4 and 6 d,
and 7-day survival was measured.

Results: pFUS enhanced MSC homing 2-3 fold at 24 or 96 hr. MSC alone at 24 hr
modestly protected against AKI (reduced BUN ~40%). pFUS alone had no effect on AKI, but
pFUS+MSC better protected than MSC alone (reduced BUN ~65%, SCr ~80%, apoptosis
~60%, and increased Ki67). To examine potential intervention during established AKI,
treatment was delayed until 72 hr. Only pFUS+MSC improved BUN at day 4 and 6. MSC
alone (no pFUS) significantly improved survival through 7 days (57% compared to 14%), but
pFUS-enhanced MSC homing yielded additional significant increases in the survival (93%).

Conclusions: pFUS+MSC during early AKI further improves MSC protection against
AKI. MSC alone improved survival when administered during clinically-obvious AKI
(day 3) but survival further improved with pFUS+MSC. Therapies have largely failed for
established AKI that requires treatment after renal function declines. Therefore, MSC with
pFUS represent a novel potential therapeutic option to treat established AKI.

Funding: NIDDK Support, Other NIH Support - NIH Clinical Center; National
Institute of Biomedical Imaging and Bioengineering

TH-OR020

Glycogen Synthase Kinase 3 (GSK 3p) Inhibition Promotes Macrophage
Polarization and Reduces Inflammation and Acute and Chronic Damage
following Acute Kidney Injury (AKI) Chunming Jiang,'? Evelyn Tolbert,
Weiwei Xu,! Hui Bao,' Rujun Gong,' Lance D. Dworkin.! 'Nephrology,
Medicine, Brown Univ, Rhode Island Hospital, Providence, RI; *Nephrology,
Drum Tower Hospital, Nanjing Univ, Nanjing, Jiangsu, China.

Background: Different macrophage (Mo) phenotypes play distinct roles during kidney
injury and recovery. Classically activated Mo (M 1) promote inflammation and injury, while
alternatively activated Mo (M2) help resolve inflammation and facilitate recovery. Although
inhibition of GSK 3 has been shown to protect the kidney and promote recovery from
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AKI, the underlining mechanisms are not fully explored. We hypothesized that specific
inhibition of GSK 3 by TDZD-8 might reduce kidney inflammation and injury in AKI
by regulating Mo recruitment and polarization.

Methods: C57BL/6 mice were randomly divided into four groups; sham, FA, TDZD-
PRE (30 minutes prior to FA), and TDZD-POST (36 hours after FA). Blood and kidney
tissue were examined at multiple time points after FA.

Results: Kidney function was improved and morphologic evidence of injury decreased
in both treated groups. Mechanistically in mice given FA, TDZD reduced Mg infiltration
into the kidney (FA 25.1 £2.2: TDZD-PRE 9.742.1: TDZD-POST 15.4+2.7; # per %
200 field), and markedly shifted Mo phenotype. The ratio of M1/M2 was in FA 2.5+0.6,
TDZD-PRE 1.1+0.13, and TDZD-POST 0.2 £0.1. /n vitro, mouse bone marrow derived Mo
stimulated with LPS underwent a similar shift from M1 to M2 with GSK 3 inhibition, as
determined by increased expression of CD206 and arginase I, decreased the expression of
iNOS and IL-1 B, and confirmed by flow cytometry. That the phenotypic change resulted
from inhibition of GSK was confirmed by specific knockdown of GSK 33, which also
shifted cultured Mo from M1to M2.

Conclusions: Systemic administration of a small molecule GSK 3f inhibitor given
both before and 36 hours after onset of AKI attenuated renal inflammation. Kidney Mo
infiltration was reduced and Mo switching from pro-inflammatory M1 to anti-inflammatory
M2 phenotype was promoted. This was associated with preserved and more rapid recover
of renal function, reduced morphologic evidence of acute injury, and less eventual fibrosis.

Funding: Clinical Revenue Support

TH-ORO021

KIM-1 Interacts with p85 and Modulates the Proximal Tubule Cell
Inflammatory Response through Regulation of NFkB Craig R. Brooks,'
Li Yang,'? Venkata Sabbisetti,' Takaharu Ichimura,' Li-Li Hsiao,' Joseph V.
Bonventre.! ‘Renal Div, Brigham and Women's Hospital, Harvard Medical
School, Boston, MA, *Peking Univ First Hospital, Beijing, China.

Background: Kidney injury molecule 1 (KIM-1) is a type 1 transmembrane protein
which we identified as the most upregulated proximal tubule cell (PTC) protein during
acute kidney injury (AKI) and is expressed in chronic kidney disease. Functionally, KIM-1
acts as a phosphatidylserine and scavenger receptor and is the first non-myeloid receptor
identified that transforms epithelial cells into phagocytes.

Methods: The function of KIM-1-mediated phagocytosis in AKI was studied in vivo
by inducing ischemia reperfusion injury in mice expressing wild-type KIM-1 or mutant
KIM-1 lacking the mucin domain, KIM-14™*" where phagocytosis is markedly impaired.
The role of KIM-1-mediated phagocytosis in inflammation was examined in vitro by analysis
of cytokine secretion by ELISA and activation of NFkB using a luciferase reporter. RNA
microarray and Ingenuity pathway analysis were performed to identify potential immuno-
modulators regulated by KIM-1. KIM-1 phosphorylation and interaction with p85 was
analyzed by immunoprecipitation.

Results: Ablation of the KIM-1 mucin domain significantly reduced PTC phagocytosis
in vivo and in vitro. Decreased KIM-1-mediated phagocytosis in vivo led to accumulation
of apoptotic cells, increased immune cell infiltration and a secondary worsening of kidney
injury. Primary PTCs from KIM-14™¢" mice released more pro-inflammatory cytokines
when stimulated with LPS or TNFa., when compared to wild-type PTCs. Pathway analysis
of microarray data revealed that NFkB transcriptional targets were modulated by KIM-1
expression. Wild-type, but not mutant, KIM-1 expression reduced p-NF«B levels and NFkB
activity, which was further decreased with phagocytosis. Mechanistically, wild-type KIM-1
co-precipitated with p85 in a tyrosine-phosphorylation dependent manner. Inhibition of the
p85/PI3K pathway negated the effects of KIM-1 expression on NFkB phosphorylation.

Conclusions: We have linked the process of KIM-1-mediated phagocytosis to
modulation of PTC inflammatory response through KIM-1 interaction with p85 and
regulation of NFkB.

Funding: NIDDK Support

TH-OR022

Fibroblast-Specific B-Catenin Signaling Dictates Tubular Injury and Repair
After Acute Kidney Injury Dong Zhou,' Roderick J. Tan,” Haiyan Fu,' Youhua
Liu.! 'Dept of Pathology, Univ of Pittsburgh, Pittsburgh, PA, *Dept of Medicine,
Univ of Pittsburgh, Pittsburgh, PA.

Background: Wnt/B-catenin signaling plays a crucial role in regulating kidney
development and tissue homeostasis. We previously demonstrated that tubule-specific
ablation of B-catenin aggravates acute kidney injury (AKI) after either ischemic or toxic
insults, suggesting a beneficial, cyto-protective activity of Wnt/B-catenin. However, whether
B-catenin activation in interstitial fibroblasts plays any role in kidney injury/repair after
AKI remains ambiguous.

Methods: To address this issue, we generated conditional knockout mice in which
B-catenin was specifically ablated in interstitial fibroblasts by mating B-catenin-floxed mice
with Glil-CreER™ mice. Mice with fibroblast-specific deletion of B-catenin were subjected
to renal ischemia/reperfusion injury (IRI).

Results: Surprisingly, we found that specific ablation of B-catenin in interstitial
fibroblasts significantly preserved renal function after IRI at 1 day, comparing with
control littermates. Both serum creatinine level and morphologic injury were significantly
ameliorated in mice with fibroblast-specific deletion of B-catenin. Consistently, apoptosis
was markedly reduced in the kidneys of the knockout mice, which was accompanied
by decreased expression of pS53, FasL, Bax, and upregulation of phosphorylated Akt.
Furthermore, NF-kB signaling was significantly suppressed in 3-catenin-knockout mice.
Interestingly, fibroblast-specific ablation of B-catenin resulted in an increased expression of
hepatocyte growth factor (HGF) after AKI. Accordingly, HGF receptor, c-met, was activated
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with increased tyrosine phosphorylation in renal tubules of fibroblast-specific B-catenin
knockout mice. Consistently, kidneys with fibroblast-specific deletion of B-catenin displayed
reduced myofibroblasts activation and renal fibrosis at 10 days after IRI.

Conclusions: Taken together, these results suggest that in sharp contrast to tubular
B-catenin, fibroblast B-catenin activation after AKI is detrimental by attenuating HGF/c-
met signaling.

Funding: NIDDK Support
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mTOR Mediates Autophagy Impairment in Telomerase Deficient Mice and
Leads to Delayed Renal Recovery after Ischemia Reperfusion (I/R) Injury
Huifang Cheng, Raymond C. Harris. Nephrology/Medicine, Vanderbilt Univ
Medical School, Nashville, TN.

Background: mTOR is a ubiquitous kinase that controls many different cellular
processes and may play important roles in renal disease and aging.

Methods: To understand the role of mTOR in the increased susceptibility to AKI seen
with aging, we induced renal I/R in fourth generation telomerase deficient mice (either TerC
or TerT deletion), using wild type (Wt) mice as controls. mTOR activation was monitored
atday 0, 1, 3, 5, 7 and 14 post I/R. We also investigated the effect of mTORC1 inhibition
on hypoxia-induced injury in primary cultured renal tubular epithelial cells (TECs).

Results: Telomerase deficient mice had delayed recovery from I/R injury. Compared to
Wt, following I/R injury both TerC / TerT KO mice had greater increases in phosphorylation
of mTOR and its downstream signaling targets (4E-BP1 and p70 S6 Kinase) as well as P16,
acell-cycle regulator. I/R-induced markers of epithelial dedifferentiation (CD133, Vimentin,
Pax2) and proliferation (Ki67) were markedly blunted in TerC/TerT KO mice.TerC/TerT
KO mice also demonstrated impaired autophagy in response to I/R, as indicated by reduced
and delayed autophagosome formation and conversion of LC3 I to 1, along with prolonged
accumulation of P62. Increased mTOR expression and impaired autophagy in response to
transient hypoxia was further confirmed in primary cultures of TECs with TerC deletion.
The mTOCI inhibitor, rapamycin, restored the autophagic response in TECs with TerC
deletion to that of Wt. However, rapamycin did not significantly alter either upregulation
of p16 or impaired proliferation in TerC deficient TECs in response to the hypoxic insult.

Conclusions: These studies indicate that mice with telomerase deficiency have delayed
recovery from I/R due both to impairment of autophagy mediated by increased mTOR
signaling and activation of the p16 senescence pathway.

Funding: NIDDK Support, Veterans Affairs Support

TH-OR024

Hepcidin Mediates Protection in Renal Ischemia Reperfusion Injury
Through Modulation of Systemic Iron Homeostasis Yogesh M. Scindia,’
Cindy N. Roy,”> Mark D. Okusa,' Sundararaman Swaminathan.! 'Nephrology,
Univ of Virginia Health System, Charlottesville, VA, *Geriatric Medicine and
Gerontology, Johns Hopkins School of Medicine, Baltimore, MD.

Background: Iron-mediated oxidative stress has been implicated in the pathogenesis
of renal ischemia reperfusion injury (IRI). Hepcidin exerts a precise control over systemic
iron status by inducing ferroportin degradation, which results in reticuloendothelial iron
sequestration and hypoferremia. We hypothesized that hepcidin treatment would mitigate
IRI by decreasing iron availability and ROS-mediated cell death.

Methods: Mice (C57B1/6 (WT) and hepcidin knock out (Hamp*®) were treated with
saline or 50 pg of hepcidin i.p, 24 hours prior to bilateral renal IRI (24 min in Hamp*® and
26 min in WT). Outcomes (renal function, injury markers, histopathology and inflammation)
were examined after 24 hours of reperfusion.

Results: In WT mice, IRI induced a significant increase in serum (100.19+19.8 pg/
dl) and kidney non-heme iron levels (109.3+27.7 pg/g). In comparison, hepcidin treatment
induced sequestration of iron in the spleen and liver and prevented IRI-associated increase in
serum (50.91+13.39 pg/dl; p=0.0017 versus WT-IRI) and kidney non-heme iron (48.2+32.3
ng/g; p=0.018 versus WT-IRI). Kidney function was significantly better (p=0.001) in
hepcidin-treated (P, 0.9 £ 0.50) than saline-treated WT mice (P, 3.1+ 0.2) and this was
accompanied by less acute tubular necrosis and reduced infiltration of immune cells.
Hepcidin treatment decreased kidney ferroportin expression and induced the expression
of cytoprotectant, H-ferritin. This was associated with less ROS and tubular epithelial
apoptosis, as measured by 4-hydoxynonenal and TUNEL reactivity respectively. Hepcidin
deficiency increased susceptibility to IRI as mild IRI (24 min) induced severe renal injury
in Hamp*© mice compared to WT controls (P¢, 2.7+ 0.6 versus WT 0.3+ 0.07, p=0.001).
Hepcidin supplementation restored a near complete protection in the Hamp*© mice (P,
0.5+0.2), with striking preservation of kidney architecture.

Conclusions: Our results demonstrate a protective role of hepcidin in IRI achieved
through its effects on iron metabolism in the kidney as well as in distinct organs.
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TH-OR025

Tubular Repair following Acute Kidney Injury Occurs through Clonal
Expansion of a Preexisting Population of Tubular Progenitors in Mouse
Anna Julie Peired, Elena Lazzeri, Duccio Lombardi, Elisa Ronconi, Maria Lucia
Angelotti, Sara Nardi, Laura Lasagni, Paola Romagnani. Excellence Centre
DENOTHE, Univ of Florence, Florence, Italy.

Background: Although renal progenitors (RPC) are well characterized in human, their
role in kidney regeneration is still debated due to the lack of a suitable model of RPC lineage
tracing in mouse. We propose to use Pax2 as a marker to perform RPC fate mapping and
demonstrate RPC involvement in tubular regeneration following acute kidney injury (AKI).

Methods: To track RPC, we used Pax2-rtTA/tetO-cre/ROSA26-Confetti (Pax2/
Confetti) inducible mice in which YFP, RFP or CYP is randomly expressed under Pax2
promoter. Pax8-rtTA/tetO-cre/ROSA26-Confetti (Pax8/Confetti) mice were used to track
all tubular cells. To visualize cell-cycle progression, we used Pax2- or Pax8-rtTA/tetO-cre/
ROSA26-FUCCI2 (Pax2/FUCCI2 and Pax8/FUCCI2) mice in which the promoter drives
expression of mCherry or mVenus in cells in G1 or S/G2/M phase, respectively. To induce
AKI, mice underwent unilateral ischemia for 35 minutes, followed by a 30 day reperfusion
period (ischemia/reperfusion injury, IRT).

Results: In healthy Pax2/Confetti mice, Pax2+ cells form a subset of parietal
epithelial cells of the Bowman’s capsule and scattered cells in tubular structures. We
observed a slow expansion of Pax2+ cells over time in physiologic conditions. After
IRI, the percentage of Pax2+ cells increased in the ischemic versus contralateral kidney,
suggesting that this population was amplified after IRI Indeed, the Pax2+ cells formed
series of 3 to 11 cells labeled with an identical fluorochrome, indicating the clonal origin
of the series. Observations of Pax2/FUCCI2 mice following IRI confirm that the RPC
proliferate. Moreover, analysis of Pax8/Confetti mice after IRI excludes involvement of
fully-differentiated tubular cells in the regeneration process and Pax8-FUCCI2 mice show
that only a small population of cells undergo cell division while the rest of the tubular cells
undergo hypertrophy as shown by their arrest in S/G2/M phase.

Conclusions: Pax2+ cells correspond to a preexisting population of tubular progenitors
that clonally expands following AKI and represent the driver of tubular regeneration
after IRI.

TH-OR026

Activated CD47 Contributes to Renal Ischemia Reperfusion Injury
by Simultaneously Limiting Self-Renewal Genes and Autophagy
Natasha M. Rogers,'? Jeffrey S. Isenberg.!? !Vascular Medicine Inst, Univ
of Pittsburgh, Pittsburgh, PA; *Starzl Transplant Inst, Univ of Pittsburgh,
Pittsburgh, PA.

Background: Renal ischemia reperfusion injury (IRI) is a frequent cause of acute
kidney injury and promotes the development of chronic kidney disease. The basis for faulty
repair following IRI remains unclear. Recently we reported that the matricellular protein
thrombospondin-1 (TSP1), and its high affinity receptor CD47 are induced in renal IRI.
However, the role of this receptor-ligand pair in regulating renal recovery is unknown.

Methods: Age matched male wild type (WT) and CD47" mice were challenged with
20 minutes bilateral renal ischemia and variable reperfusion time points (1, 3 and 7 days).
All animals underwent assessment of renal function and biomolecular analysis. Human,
and murine WT and CD47" rTEC were studied in vitro.

Results: Mice lacking CD47 were resistant to renal IRI with decreased urea and
creatinine, and ameliorated histological changes at 1, 3 and 7 days following reperfusion
compared to WT animals. CD47" mice subjected to renal IRI demonstrated return of renal
function compared to ongoing impairment in renal function in WT controls after 7 days.
CD47" mice, at both baseline and post-IRI, displayed upregulation of key self-renewal genes
including cellular homolog of the v-myconcogene (cMyc), K1f4, Oct4, and Sox2, as well as
autophagy markers Atg5, Atg7, Beclin-1. In contrast, WT mice demonstrated a negligible
self-renewal gene expression and autophagic signaling at all time points post-IRI. RTEC
from CD47"- mice displayed basal and hypoxic upregulation of self-renewal genes and
autophagy markers that correlated with enhanced proliferative capacity. siRNA suppression
of cMyc down-regulated autophagy markers in RTEC. Conversely, treatment with a
CD47 antagonist antibody, to block TSP1-CD47 signaling, or morpholino oligonucleotide
increased cMyc expression and promoted cell proliferation.

Conclusions: CD47 is a proximate promoter of renal IRI and inhibits rTEC recovery
through inhibition of self-renewal and cMyc-mediated inhibition of autophagy. Functional
studies suggest that CD47 is a clinical target to restore renal function following injury.

Funding: Other NIH Support - O’Brien Kidney Pilot award P30 DK079307, Private
Foundation Support

TH-OR027

ADAM17 Promotes Kidney Fibrosis after Severe Ischemia-Reperfusion
Injury Eirini Kefalogianni, Jakob R. Kaeppler, Muthu Lakshmi Muthu,
Benjamin D. Humphreys, Joseph V. Bonventre, Andreas Herrlich. Renal Div,
Brigham and Women's Hospital, Boston, MA.

Background: ADAM17 expression has been found upregulated in ischemia induced
fibrotic kidney lesions in humans and in kidneys of an angiotensin II-induced CKD mouse
model. Its substrates, including EGFR ligands and TNFa,, have been linked to maladaptive
repair. We hypothesize that ADAM17 promotes injury and fibrosis in AKI and CKD.
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Methods: We used ADAM17 hypomorph mice (Al7ex/ex, very low ADAMI17
expression in all cells) and a mouse model with tamoxifen-inducible proximal tubular-
specific ADAM17 knockout (SLC34al-Cre-ERt2/ADAM17flox/flox). Mice were subjected
to severe bilateral ischemia reperfusion injury.

Results: ADAM17ex/ex mice show similar initial tubular damage on day 1 after injury
but significantly less damage on day 5 after injury, as compared with wt mice. Kidney
mRNA expression of ADAM17, EGFRs, EGF ligands and TNFa is significantly increased
by injury over days 1-21 in wt mice. ADAM17 protein is strongly upregulated in wt mice
as compared to sham controls, but ADAM17ex/ex mice lack detectable upregulation of
ADAMI7 protein after injury. Thus, ADAM17ex/ex mice show reduced TNFa. and EGF
ligand cleavage in vivo after injury, reduced activation of EGFR on days 2 and 3 after injury
and a delay in proliferation of tubular cells after AKI, as compared to wt mice. ADAM17ex/
ex mice show also reduced ingress of macrophages 5 pays post-injury. Interestingly, at later
time points ADAM 1 7ex/ex mice are strongly protected against fibrosis. As compared to wt,
ADAM17ex/ex mice have lower mRNA induction of fibrosis markers (Tgfb, Pdgfi2, Acta2)
21 days after injury. On the protein level, they show significantly decreased production of the
profibrotic markers fibronectin and aSMA at day 21 after injury, resulting in less interstitial
fibrosis as detected by Masson stain. SLC34al-Cre-ERt2/ADAM17flox/flox mice show
similar acute injury, but significantly less induction of TGFa and reduced production of
profibrotic myofibroblast markers « SMA and fibronectin, as compared to control littermates.

Conclusions: The above results reveal that ADAM17 has a critical role, in particular in
proximal tubule, in kidney injury and repair and is a potential drug target in AKI and fibrosis.

Funding: NIDDK Support

TH-OR028

A Genome-Wide Association Study to Identify Single Nucleotide
Polymorphisms Conferring Risk for Acute Kidney Injury Bixiao Zhao,'
Justin Miles Belcher,' Edward D. Siew,? T. Alp Ikizler,? Amit X. Garg,’ Richard
P. Lifton,' Chirag R. Parikh.! 'Yale Univ, *Vanderbilt Univ, 3Univ of Western
Ontario.

Background: Acute kidney injury (AKI) is a common and severe complication of
multiple hospital settings. Identifying patients at heightened genetic risk for AKI may
uncover novel pathways for therapeutic interventions. We performed a genome-wide
association study (GWAS) in patients at risk for AKI to evaluate for single nucleotide
polymorphisms (SNP) associated with the development of AKI.

Methods: 833 adult cases, defined by a rise in creatinine of 0.3mg/dL or 50% from
baseline for at least 2 days, and 730 controls were selected from surgical (TRIBE-AKI) and
medical (VALID ICU) ICU cohorts. Genotyping was performed with Illumina BeadChips
with a total of 992,895 SNPs.

Results: After quality control, 773 (93%) cases and 684 (94%) controls were genotyped
for 609,402 (61%) SNPs. 112 SNPs differed between cases and control with a p-value
below a pre-specified cut-off of 10-*. Six SNP clusters were identified containing at least
3 positive SNPs, on chromosomes 6 (2 clusters), 7,9, 11 and 13 (Figure 1, red arrows).
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While one cluster on chromosome 6 and that on 13 conferred an increased risk (OR
range 1.35-1.73), the others were protective (OR range 0.27-0.67). On ontology analysis,
significant SNPs were enriched in pathways for intracellular signaling, phosphate
metabolism and amino acid phosphorylation. Further analysis on pre-specified sub-groups
including patients with CKD and those with mild or severe AKI identified clusters for
multiple sub-groups on chromosomes 4 and 14.

Conclusions: GWAS analysis of patients at risk for AKI undergoing cardiac surgery
or admitted to the ICU identified multiple clusters of SNPs significantly associated with
AKI. Further research is required to confirm these findings, identify candidate genes and
characterize their function and role in AKI.

Funding: Other NIH Support - NHLBI
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TH-OR029

The Effect of Early Intervention with Renal Replacement Therapy Guiding
by Plasma Neutrophil Gelatinase Associated Lipocalin and the Outcome of
Acute Kidney Injury (the EARLYRRT Trial): A Randomized Controlled
Trial Nattachai Srisawat, Khajohn Tiranathanagul, Paweena Susantitaphong,
Kearkiat Praditpornsilpa, Somchai Eiam-Ong, Kriang Tungsanga. Div of
Nephrology, Dept of Internal Medicine, Facutly of Medicine, Chulalongkorn
Univ, Bangkok, Thailand.

Background: Acute Kidney Injury (AKI) is a major complication of patients admitted
to the intensive care unit (ICU). Unfortunately, there have been no successful intervention
trials. Early initiation of renal replacement therapy (RRT) might provide the benefit to AKI
patients in various aspects including controlling fluid balance, prevention of acid-base
disorder, and finally improvement in patient survival.

Methods: This prospective RCT was conducted at ICU from 2013 to 2014. The study
comprised an intervention trial and a triage trial running serially. Initially, we used novel
AKI biomarker, plasma NGAL (pNGAL) to triage between severe AKI group (pNGAL
> 400 ng/ml) and less severe AKI group (pNGAL < 400 ng/ml). Only patients who had
severe AKI (pNGAL > 400 ng/ml) were randomized into two groups: Early RRT group and
Standard RRT group. While patients who had pPNGAL lower than 400 ng/ml were constituted
as the control group. The primary outcome was mortality and the secondary outcome was
ventilator-free days, ICU-free days and dialysis dependence on day 28.

Results: Of the 60 enrolled patients, 40 were randomly assigned to Early RRT group,
and Standard RRT group. The baseline characteristics were comparable. At day 28, 10(50%)
deaths had occurred in the Early RRT group and 9(45%) deaths in the Standard RRT group
(P=0.96). While ventilator-free day and ICU-free day for the Early RRT group and the
Standard RRT group were 21.0(8.9) versus 9.0(11.6) days, P=0.03 and 19.0(7.7) versus
10.4(11.4) days, P=0.38, respectively. No patient in the Early RRT group was dialysis
dependence while 54.6% in the Standard RRT group were dialysis dependence, P=0.01.

Conclusions: EARLYRRT was the first RCT to test the role of pPNGAL in guiding of
RRT intervention and to proof the benefit of early RRT in severe AKI. The preliminary
result showed that early RRT did not reduce mortality rate but could increase ventilator-free
day and dialysis independence at 28 days.

Funding: Private Foundation Support

TH-OR030

A Multi-Center, Randomized, Control Trial to Assess the Safety and
Efficacy of a Selective Cytopheretic Device (SCD) in Patients with Acute
Kidney Injury (AKI) James A. Tumlin,' Alexander S. Yevzlin,” H.D. Humes.?
Nephrology, Nephrology Associates, Chattanooga, TN, “Internal Medicine,
Nephrology, Univ of Wisconsin Medical Center, Madison, WI; 3Internal
Medicine, Univ of Michigan Medical School, Ann Arbor, MI.

Background: Acute kidney injury (AKI) is a highly lethal condition in critically ill
patients. Previous clinical studies have demonstrated the safety and efficacy of the Selective
Cytopheretic Device (SCD) in the treatment of AKI requiring continuous renal replacement
therapy in the intensive care unit (ICU).

Methods: We performed a randomized, controlled, multi-center trial of 134 ICU
patients with AKI, 69 of whom received continuous renal replacement therapy (CRRT)
alone and 65 of whom received SCD therapy.

Results: No significant difference in 60-day mortality was observed between the
treated (27/69; 39%) and control patients (21/59; 36%, with 6 patients lost to follow
up). Of the 19 SCD subjects (CRRT+SCD) and 31 control subjects (CRRT alone) who
maintained a post-filter ionized calcium level in the protocol’s recommended range (riCa),
< 0.4mmol/L for greater or equal to 90% of the therapy time, 60-day mortality was 16%
(3/19) in the SCD group compared to 41% (11/27) in the CRRT alone group (p =0.07). In
the subset of patients who received the prescribed level of iCa, the secondary endpoint of
dialysis dependency showed a statistically significant difference between the SCD group
versus control with 0% (0/16) and 25 %( 4/16), respectively (p=0.03). When the riCa
treated subgroups were compared for a composite index of 60 day mortality and dialysis
dependency, the percentage of SCD treated subjects was 19% versus 58% in the control
subjects (p<.007). The incidence of serious adverse events did not differ between the treated
(45/69; 65%) and control groups (40/65; 63%; p=0.86).

Conclusions: Attenuating the inflammatory response to AKI with SCD therapy may
improve mortality in a tightly controlled regional hypocalcemic environment.

Funding: Pharmaceutical Company Support - CytoPherx, Inc.

TH-OR031

Remote Ischemic Preconditioning May Reduce Acute Kidney
and Myocardial Injury in Children Undergoing Cardiac Surgery
Christine W. Hsu,' Matthew Toma,' Ronit Katz,! Cassianne Robinson-Cohen,'
Bryan R. Kestenbaum,' Yuk M. Law,? Jonathan Himmelfarb.! ‘Medicine/
Nephrology, Univ of Washington, Seattle, WA; *Pediatrics/Cardiology, Seattle
Children's Hospital, Seattle, WA.

Background: Remote ischemic preconditioning (RPC) is a noninvasive intervention
that protects remote organs from subsequent ischemia-reperfusion injury and may reduce
the risk of clinical acute kidney injury (AKI) and acute myocardial injury (AMI).

Methods: We conducted a double-blind randomized clinical trial of RPC versus no
treatment among 84 children undergoing cardiac surgery with cardiopulmonary bypass
for congenital heart disease (ClinicalTrials.gov Identifier NCT01260259). We elicited
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RPC by inflating a blood pressure cuff to 15 mmHg above systolic blood pressure over
a lower extremity for 5 minutes and then deflated it for 5 minutes; this procedure was
repeated up to 4 times before the start of surgery. Control children had a non-inflated cuff
placed over a lower extremity for the same time period. We collected plasma biosamples
at baseline and then 6, 12, 24, 48, and 72 hours postoperatively. Our primary aims were
to determine whether RPC reduced AKI and AMI. We defined AKI by a 50% increase in
plasma creatinine concentration and examined AMI by comparing mean troponin I (TnI)
after RPC versus control.

Results: A total of 84 children underwent randomization (mean age 3.7 years; range 3
days-18 years). The incidences of postoperative AKI in the RPC and control groups were
35.6% and 51.3%, respectively; relative risk 0.69; 95% confidence interval (CI) 0.42,
1.14, p=0.15. Mean Tnl was 27.3% lower after RPC compared to control (CI -72.5%,
17.9%, p=0.24).

Conclusions: This study demonstrates proof of concept that RPC may lower rates
of AKI and AMI in children undergoing cardiac surgery, although results cannot exclude
the null hypothesis. While previous groups studying RPC in children undergoing cardiac
surgery have demonstrated RPC decreases AMI, only one group has studied AKI and
concluded RPC does not decrease AKI. Our study is the first to demonstrate a potentially
large protective effect of RPC on kidney injury in children and large clinical trials will be
required to confirm or refute the findings.

Funding: NIDDK Support, Private Foundation Support

TH-OR032

Association between Urinary Kidney Injury Biomarker Concentrations
and Urine Dipstick Findings Steven G. Coca, Allison Meisner, Uptal D. Patel,
Jay L. Koyner, Amit X. Garg, Charles L. Edelstein, Michael Shlipak, Chirag R.
Parikh. TRIBE-AKI Consortium.

Background: Concentrations of urinary biomarkers of kidney injury may be influenced
by other factors besides renal tubular damage, such as hematuria or pyuria. We investigated
urine dipstick factors that are associated with urinary biomarker levels.

Methods: We examined 714 adults who underwent cardiac surgery who did not
experience post-op clinical AKI (peak serum creatinine change of >20% were excluded).
We examined the association between urinalysis findings and the concentrations of 4 urinary
biomarkers: NGAL, IL-18, KIM-1, and L-FABP at two time points- before surgery and
immediately after surgery.

Results: Age, sex, and storage time had minimal associations with urinary biomarker
concentrations. The presence of leukocyte esterase and nitrites on urinalyses were
modestly associated with increased urinary NGAL (R? 0.16, p<0.001 and 0.07, p<0.001,
respectively) in pre-op urine samples. Hematuria weakly associated with increased levels
of all 4 biomarkers on pre-op samples (R* 0.02 to 0.04, p <0.001 for all), but was more
strongly associated with IL-18, NGAL and L-FABP in post-operative samples (R? 0.13,
0.21, and 0.13, respectively). Dipstick proteinuria concentrations correlated with levels of
all 4 urinary biomarkers in pre-and post-operative samples

Correlations between wrine dipstick protein levels and urinary biomarkers of kidney injury in pre- and post-operative samples
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(R?between 0.05 and 0.14 in pre-op and between 0.10 and 0.34 in post-op samples).

Conclusions: Several findings from urine dipstick testing are positively associated
with urinary biomarker concentrations in patients who underwent cardiac surgery. These
associations were seen on both pre-operative and post-operative samples in patients
without clinical AKI, which suggests the associations are not fully explained by clinical
kidney injury. Future studies should consider these factors when assessing the independent
prognostic and diagnostic performance of the biomarkers.

Funding: Other NIH Support - NHLBI
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TH-OR033

Furosemide Stress Test Is Better Than Biochemical Biomarkers for the
Prediction of AKI Severity, Progression and Mortality Jay L. Koyner,
Danielle Davison, Ermira Brasha-Mitchell, Divya M. Chalikonda, John M.
Arthur, Andrew Shaw, James A. Tumlin, Sharon A. Trevino, Michael R. Bennett,
Paul L. Kimmel, Michael Seneff, Lakhmir S. Chawla. Furosemide Stress Test
Investigators.

Background: A furosemide stress test (FST)(1.0 or 1.5 mg/kg based on prior diuretic
exposure) in the setting of early AKT has been previously demonstrated to predict progression
to Stage 3 AKI.

Methods: We measured several biomarkers of AKI in 77 subjects with at least AKIN
Stage 1 who received a FST. We compared the ability of FST and biomarkers to predict
progression to Stage 3 AKI(n=25, 32.4%), receipt of renal replacement therapy (RRT)
(n=11, 14.2%) and inpatient mortality (n=16, 20.7%). We compared the area under the
ROC (AUC) of FST to biomarkers alone.

Results:

. AUC(SE) Progression to | AUC(SE) Inpatient |AUC(SE) Receipt
Biomarker (Sta)ge 3iKl Ii/lor)talitpy E)f R)RT ’
IFST 0.87(0.09)F 0.70(0.09) 0.86(0.08)F
U NGAL 0.65(0.06)1% 0.66(0.08) 0.50(0.08)%
UIL-18 0.65(0.07)+% 0.57(0.09) 0.61(0.07)%
U KIM-1 0.63(0.06)f 0.68(0.07) 0.61(0.10)%
Uromodulin 0.54(0.07)f 0.52(0.08) 0.55(0.11)

IU TIMP2

“IGFBP7 0.69(0.08) % 0.64(0.11) 0.62(0.13)
lUACR 0.56(0.07)% 0.47(0.09) 0.67(0.09)
[Fractional

Excretion of 0.51(0.07)f 0.41(0.08)% 0.64(0.09)
Sodium

IPlasma NGAL 0.75(0.08)F% 0.43(0.11) 0.52(0.13)
T p<0.05 biomarker to predict endpoint

p<0.05 for AAUC FST vs. biomarker; U=Urine

Combining FST with individual biomarkers using logistic regression did not significantly
improve its risk stratification (AAUC) for progression to Stage 3, receipt of RRT or
inpatient mortality (p>0.10 for all). When FST was assessed in patients with increased
pre-FST biomarker levels, the performance improved; AUC 0.91(0.06),p<0.001 for receipt
of RRT (n=44; urine NGAL>150ng/ml) and 0.90(0.06),p<0.001 (n=32; TIMP2*IGFBP7
>0.3) for Stage 3 progression.

Conclusions: FST, a functional biomarker of AKI, outperformed biochemical
biomarkers for the prediction of AKI progression, RRT and mortality. Using FST in
patients with increased biomarker levels improved risk stratification. The utility of FST
and biomarkers must be tested in randomized trials.

Funding: NIDDK Support
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Transient Tissue Hypoxia without Acute Kidney Injury Immediately and
3 Months after Complex CT Imaging and Renal Revascularization for
Atherosclerotic Renovascular Disease Ahmed Saad, Sandra Herrmann,
James Glockner, Michael A. Mckusick, Lilach O. Lerman, Stephen C. Textor.
Mayo Clinic.

Background: Renal angiography and contrast-induced nephrotoxicity (CIN) are
thought to pose a risk for older subjects with atherosclerotic renovascular disease (ARVD),
particularly during renin-angiotensin system (RAAS) blockade, although specific pathways
and degree of injury are poorly understood. We aimed to study the evolution of tissue
oxygenation and markers of acute kidney injury (AKI) during early and subsequent months
after renal imaging (CT angiography followed immediately by intra-arterial angiography
and renal artery stenting).

Methods: Inpatient studies were performed in patients with severe ARVD (Doppler
Peak Systolic velocity = 318+100cm/sec), during 150 mEq Na+ intake and ACE/ARB
Rx. Tissue deoxyhemoglobin levels (R2*) and fractional kidney hypoxia (% of Coronal
area with R2*>20/s) of both kidneys were measured by BOLD-MRI at 3T. Blood samples
of NGAL, KIM-1, TNF a and creatinine (Cr) were obtained before, 24 hour after and 3
months after imaging with contrast (Iohexol and iodixanol) (500mgl/kg).

Results: BOLD imaging 24 hours after CT imaging/stenting demonstrated substantial
cortical hypoxia and elevated fractional kidney hypoxia (p < 0.05)Table. These changes
were reversed to baseline after 3 months. Despite early changes in BOLD, no clinical
episodes of CIN / AKI were identified and blood levels of NGAL, KIM-1, TNF o and Cr
did not change; Serum Cr fell after 3 months for the group (p< 0.05)
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Table. N=12 Baseline | After M4 hour | After 3 months
Age 723162
Creatinine mg/d| 1.83£049 1.7£045 147 £ 0.4*
¢GFR mL/min/L.73 m* 347£11.8 | 369+133* 45+ 13.1*%
Total RBF (ml/min) 2199+ 103.8 255441229
Cortical perfusion (ml/min/mL tissue) 25+08 28=1.1
Cortical B2 (11) 204£43 246+68* 184£6.7
Frcinal bypo®2>205) | 5332201 | 6942261% | 424%175
KIM-1 (ng/mi) 02602 0.250.2 0.24£0.19
NGAL (ng/mi) 26472774 | 2431654 269.6 = 86.1
TNF-u (pg/ml) 16673 16772 152+132
(Mean £ SD) * P< 0.03 vs baseline.

Afier 3 manihs

Afier 14 howr

Conclusions: Our results demonstrate widespread tissue hypoxia 24 hours after
contrast imaging and renal stenting in patients with ARVD, under standardized conditions.
Importantly, these changes were not associated with AKI based on circulating injury markers
suggesting renal adaptation to transient hypoxia. These events were followed by improved
blood flow and GFR 3 months later.

TH-OR035

Association between In-Hospital Furosemide Exposure and the Incidence
of In-Hospital Acute Kidney Injury Joshua Taylor Swan,'?3 Harlan Sparrow,'
Beverly A. Shirkey,?> Carol M. Ashton,"** Wadi N. Suki,"** David Putney,’
Nelda P. Wray,'** A. Osama Gaber."** 'Houston Methodist Hospital, ’Houston
Methodist Research Inst; 3Texas Southern Univ; *Weil Cornell Medical College,
’Baylor College of Medicine.

Background: Furosemide (FUR) is commonly used in hospitalized patients who
have a high risk of developing acute kidney injury (AKI) and may cause AKI through a
hemodynamic-mediated mechanism. This study describes the association between FUR
and incident AKI in hospitalized patients.

Methods: All first hospital admissions to a tertiary academic medical center in 2012
were included. Patients <18 years, those with preexisting AKI, stage V CKD, or dialysis
on admission, and those with a maximum serum creatinine (SCr) <=0.4 mg/dL were
excluded. Also, patients lacking 2 SCr values within a 72-hour period were excluded. In-
hospital AKI was defined as an increase in SCr by >=0.3 mg/dL or >=50% or a decrease
in eGFR by >=25% over a 72-hour interval. Billing claims and ICD9 codes were used to
determine FUR use and comorbidities, respectively. We tested the association between
FUR and AKI with chi-squared.

Results: This study included 13,951 unique patients, of whom 52% were female, 64%
were Caucasian, and 2,568 (18%) developed AKI. FUR was used in 3,599 (26%) patients
during the period for AKI determination and was associated with AKI (% AKI, 29.7% with
FUR versus 14.5% without FUR, relative risk [RR]=2.1, P<0.001). This association was
modified by comorbidity status.
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TH-OR036

Peri-Cardiac Surgery Levels of Plasma Neutrophil Gelatinase-Associated
Lipocalin Are Not Associated with Long-Term Mortality Independent of
Serum Creatinine Levels Dennis Moledina, Chirag R. Parikh, Amit X. Garg,
Heather Thiessen Philbrook, Jay L. Koyner, Uptal D. Patel, Prasad Devarajan,
Michael Shlipak, Steven G. Coca. TRIBE-AKI Consortium.

Background: Higher levels of plasma neutrophil gelatinase-associated lipocalin
(pPNGAL) are an early marker of acute kidney injury and are associated with increased
risk of short-term adverse outcomes. The independent association between pNGAL and
long-term mortality is unknown.

Methods: We examined the association between perioperative pNGAL concentrations
and 3-year all-cause mortality in a six center, prospective long-term follow-up study of
1191 adults who underwent cardiac surgery between 2007 and 2009. We measured pNGAL
both before surgery and on each of the three days after surgery.

Results: During a median follow-up of 3.0 years, 139 participants died (50/1000 person-
years). After adjustment for pre- and intra-operative variables, including pre-operative
NGAL levels, the first post-operative and peak post-operative NGAL were independently
associated with 3-year mortality risk (adjusted HR 1.3, 95% CI 1.0-1.7 and adjusted HR
1.8, 95% CI 1.2-2.7, respectively). However, after adjustment for peri-operative changes
in serum creatinine, there was no longer an independent association between pPNGAL and

long-term mortality.
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Conclusions: Peri-operative pPNGAL levels are associated with long-term mortality,
but not independent of changes in the peri-operative serum creatinine concentration. The
findings suggest plasma NGAL measurements may not be clinically useful or cost effective
for prognostication beyond testing available in routine care to assess peri-operative kidney
injury.

Funding: Other NIH Support - NHLBI

TH-OR037

Intermittent Hemodialysis in Acute Kidney Injury: Results from the VA/
NIH ATN Trial Rowena B. Delos Santos,' Tingting Li,' Paul M. Palevsky,’
Anitha Vijayan.! 'Renal Div, Washington Univ in St. Louis, St. Louis, MO;
’Renal Section, VA Pittsburgh Healthcare System, Pittsburgh, PA.

Background: Critically ill patients with AKI were randomized to receive intensive
(I) or less-intensive (L-I) renal replacement therapy (RRT) in the VA/NIH Acute Renal
Failure Trial Network (ATN) study. Modality of RRT was determined by CV-SOFA score.
Hemodynamically stable subjects (CV-SOFA 0-2) received IHD 6X/wk (I) or 3X/wk (L-I).
In this post-hoc analysis we assessed renal recovery (RR) and 60-day mortality in the 246
subjects who only received intermittent HD (IHD).

L C bidit
Comorbidity present or;bos rﬂi t i Methods: Categorical variables were expressed as proportions and continuous variables
No. (%) with % AKI as mean+SD. Kaplan-Meier method was used to evaluate survival.
Comorbidity| o ( Qg.\g].lt % AK1 "’ ith % AKI| % AKI Results: Baseline data including age, sex, race, SCr, cause of AKI and APACHEII
comorbidity | oy Vt)lut- RR P with |withoutf RR| P scores were not statistically different between the groups. Table 1 shows additional results.
FUR FUR | FUR -
FUR - 1 THD (N=108) (LNI_ 111;3 P Value
= =
CHF 2345(17%) | 37 | 38 JLO ] NS | 24 | 13 ]I9 Mean pre-tx BUN(mg/dL) 44427 68.1:31 <0.001
CKD 13059%) | 52 | 42 h2 |<oo1| 25 | 13 |2.0] <001 Initial Kt/Vurea 131204 1.29:0.3 NS
- - <.001 Subsequent Kt/Vurea 1.33+0.4 1.32+0.3 NS
h 25 (59 2 24 |l <0. 14 |21
Cirrhosis 256%) | 3 3 ] <005] 30 =0T Mean pre-tx MAP(mmHg) 87.4+17 75.8435 <0.001
ASCVD 2462 (18%) 37 24 |l1.6 | <001 | 27 13 |21 ™ Mean change in MAP during 10464115 089413 1 NS
HTN 7706 (55%) | 27 | 15 1.8 [ <001 | 34 | 14 [2.5] <001 HD(mmHg) o : :
- INet fluid removal per HD(L) 1.7¢1.3 2.1+1.4 <0.001
D 4 (26° 21 J1.8 | <001 | 2 13 ]2.1] <001
iabetes 3664 (26%) 36 8 00 6 3 Renal recovery 2% % NS
Conclusions: FUR was commonly used in hospitalized patients and was associated Mortality 31% 29%, NS

with an increased risk of in-hospital AKI in all subgroups analyzed, both with and without
comorbidities, except for patients with CHF. Further research is needed to determine if
this association is causal or induced by confounders.

Overall mortality was 29.5% and was not different between the 2 groups.
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Conclusions: This is the largest study evaluating role of IHD in ICU patients with
AKI. THD 3Xwk required higher UF. Intradialytic hypotension (change in MAP) was not
different. There was no difference in 60-day mortality and RR. Overall mortality was lower
than typically observed in a critically ill population with AKI, most likely as a result of the
selection criteria used in our analysis. There is no benefit to providing ITHD more frequently
than 3X/wk in hemodynamically stable critically ill AKI patients.

Funding: NIDDK Support, Veterans Affairs Support

TH-OR038

Recellularization of Vascular and Tubular Compartments of Rat Kidney
Scaffolds with Embryonic Stem Cells Andrea Remuzzi,’ Barbara Bonandrini,'
Marina Figliuzzi,' Sara Silvani,' Ariela Benigni,' Giuseppe Remuzzi."? 'IRCCS
Mario Negri Inst, Bergamo, *Ospedale Giovanni XXIII, Bergamo; *Univ of
Bergamo, Dalmine, Italy.

Background: The recontruction of the kidney is more challenging than regeneration
of other tissues because of the complexity of kidney structures. We previusly showed that
infusion of embryonic stem (mES) cells in the renal artery of acellular kidney scaffolds
allowed repopulation of vascular tree and glomerular capillaries. This study aimed to
develop experimental techniques to repopulate the tubular component.

Methods: As previously reported (Bonandrini et al. 2014) a complete decellularization
of rat kidneys was achieved to produce extracellular matrix (ECM) scaffolds. There we
seeded Kidney rat scaffolds with 15x1076 mES cells through renal artery at 1 ml/min for
9 min. Then, 15x10"6 mES cells were infused through the ureter at 1 ml/min for 9 min
while negative pressure of -50 mmHg was applied, in the perfusion chamber, outside of
the scaffold. Scaffolds were then maintained in perfusion culture at 0.4 ml/min for 3 days.

Results: Immunofluorescence and H&E staining showed that mES cells infused in renal
artery were uniformly distributed in the vascular network and in glomerular capillaries and
expressed endothelial markers, while cells infused in the ureter reached tubular compartment
(Figure 1). Cell delivery at proximal tubular level improved when scaffolds were maintained
in seeding chamber under a vacuum to generate a pressure gradient across ECM.

WA AT
(A) and H&E (B) staining of recellularized kidney

Figure 1.

Conclusions: Our results demostrate that acellular kidney scaffolds can be cellularized
not only at vascular level but also in the tubular compartment up to proximal tubules. Future
studies to obtain more uniform and complete cellularization may open the way to recreate
whole kidney in laboratory. ERC grant RESET-268632 from EU supported this research.

Funding: Government Support - Non-U.S.
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TH-OR039

Long-Term Water Transport and Barrier Function of Proximal Tubule
Cells Cultured Under Apical Shear Flow Conditions Paul R. Brakeman,'
Peter Soler,* Nicholas J. Ferrell,> William Fissell,> Shuvo Roy.> !Pediatrics,
UCSE, San Francisco, CA, *Bioengineering & Therapeutic Sciences, UCSF, San
Francisco, CA; *Medicine, Vanderbilt Univ School of Medicine, Nashville, TN,
‘Dept of Chemical & Biomolecular Engineering, UC Berkeley, Berkeley, CA.

Background: Development of a bioartificial kidney (BAK) comprising a hemofilter
and a proximal tubule cell bioreactor for treatment of chronic kidney disease requires
long-term survival of proximal tubule cells under shear flow conditions. Previous work has
only characterized transport properties of proximal tubules cells for 2-3 weeks in perfusion
culture. We investigated fluid transport characteristics of proximal tubule cells in a shear
flow bioreactor in long-term culture for >60 days.

Methods: LLC-PK1 cells were cultured on polycarbonate filter supports for 14 days
and then exposed to apical shear stress. Cells were perfused with media containing urea
(40 mg/dL) and creatinine (10 mg/dL) on the apical side and media alone was used on
the basal side. The change in volume of the compartments and concentrations of sodium,
potassium, phosphorus, urea and creatinine were measured.

Results: Water transport for proximal tubule cells under shear flow conditions increased
significantly from 34+/-10 ul/cm?/day on day 7 of low shear flow (0.2 dyn/cm?) to 119+/-12
ul/cm?day on day 63 (p=.002) with high shear flow (2 dyn/cm?) and was stable for 14 days
at high shear flow from days 49 to 63. We characterized the barrier function of the cells
by looking at the leakage of creatinine. On day 63, the leakage of creatinine was 0.012+/-
0.009 mg/cm?day and did not differ significantly from the leakage of creatinine on day 7.

Conclusions: Proximal tubule cells can maintain barrier function and water transport
under shear flow conditions for >60 days. Water transport increased with increased shear
flow and time in culture.

Funding: NIDDK Support, Private Foundation Support

TH-OR040

Functional Organic Cation Transporters in Human Proximal Tubule
Epithelial Cells Cultured on Hollow Fiber Membranes Jitske Jansen,'??
Ilaria Ester De Napoli,* Carolien M.S. Schophuizen,'??* Martijn J. Wilmer,'
Jack F. Wetzels,” Lambertus P.W.J. Van den Heuvel,>¢ Joost Hoenderop,?
Dimitrios Stamatialis,* Rosalinde Masereeuw.' Pharmacology and Toxicology,
RadboudUMC, Nijmegen, Netherlands, *Physiology, RadboudUMC, Nijmegen,
Netherlands, 3Pediatrics, RadboudUMC, Nijmegen, Netherlands; ‘Biomaterials
Science and Technology, Biomedical Technology and Technical Medicine Faculty
of Science and Technology, Enschede, Netherlands, *Nephrology, RadboudUMC,
Nijmegen, Netherlands, °Pediatrics, Catholic Univ Leuven, Leuven, Belgium.

Background: The bioartificial kidney (BAK) aims at developing living membranes for
human renal epithelial cells-aided removal of protein-bound uremic toxins. Here, human
conditionally immortalized proximal tubule epithelial cell (ciPTEC) monolayer functionality
when cultured on polyethersulfone hollow fiber membranes (HFM) was evaluated.

Methods: Cell-free permeability of H,0, IgG and albumin was studied in HFM coated
with L-DOPA (2 mg/ml) and collagen IV (25 pg/ml). The the tight junction protein zonula
occludens-1 (ZO-1) was examined by immunostaining in matured ciPTEC on HFM.
Monolayer functionality was determined by real-time ASP* uptake (10 uM), a known
substrate of Organic Cation Transporter 2 (OCT2), in the presence or absence of cimetidine
(100 uM). Uptake was measured under a constant flow of 6 ml.h"' by confocal microscopy.

Results: The H,O permeability was not significantly different in coated HFM (17.1 +
1.1 L.m%.h".mbar"! versus uncoated 17.1 + 0.4 L.m>.h".mbar", n=6). The sievingcoefficient
for IgG (0.91 + 0.02, n=3) and albumin (0.94 + 0.05, n=3) close to 1.00 indicated free
passage of both compounds. After 7 days of culturing at 37°C, ciPTEC developed a tight
monolayer with abundant ZO-1 expression along the tight junctions. Intracellular ASP*
uptake was detectable within 1 min of perfusion, which was significantly inhibited for 61
+ 10% by cimetidine, as measured over 13 min (n=4; p<0.05).

Conclusions: This study reports, for the first time, active OCT2 transport in proximal
tubule cell monolayers on HFM. We expect that this living membrane may positively
contribute to the excretion of uremic toxins by ciPTEC in BAK.

Funding: Government Support - Non-U.S.

TH-OR041

A Microphysiological 3D Model of the Renal Proximal Tubule Demonstrates
Reabsorptive Function Else M. Frohlich,' Hyoungshin Park,' Jose L. Alonso,’
M. Amin Arnaout,> Joseph L. Charest.! 'Biomedical Engineering, Draper
Laboratory, Cambridge, MA; *Div of Nephrology, Massachusetts General
Hospital, Charlestown, MA.

Background: Re-absorption occurs in the proximal tubule as solutes and water are
transported from the tubule lumen to the blood stream. Since the re-absorption of fluids
and solutes in the kidney constitutes transport through epithelial and vascular components,
models of reabsorptive barriers, such as the proximal tubule, should provide both phenotypes
to more accurately replicate the physiological barrier architecture.

Methods: In this work we demonstrate a co-culture orientation of primary human
renal proximal tubule epithelial cells (hRPTEC) and human microvascular endothelial
cells (h(MVEC) in a microfluidic model. hRPTEC tissue layers were characterized by
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immunofluorescent protein labeling, gene expression, and barrier function quantification
techniques. Re-absorptive function was investigated by quantifying molecular uptake and
sodium transport across the tissue.

Results: hRPTEC tissue layers were found to have enhanced tissue structure, extended
viability, higher proliferation rates, and increased levels of mitochondrial activity in co-
culture conditions of the model. hRPTEC tissue also expressed transport proteins and barrier
characteristics, demonstrated glucose uptake, and showed decreased sodium re-absorption
in response to a drug.

T vitre coculture model of the renal proximal tbule
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Figure 1. hRPTEC and hMVEC tissue layers are cultured on either side of a membrane in
our microfluidic model to mimic the i vive architecture of the renal re-absorption barrier.
hRPTEC Tls are labeled (green) and hMVEC tissue lavers are labeled for Von Willebrand
factor (red). Epifluorescent microscopy shows the coculture of tissue lavers in the model (A)
and confocal images show well-developed hRTPEC (B) and hMVEC (C) tissue in each
channel. The re-absorption of water and solutes can be studied across the tissue lavers
Sodium re-absorption decreases across the tissue lavers in response 1o a Na'/K® ATP-ase
pump inhibitor drug. evidenced by an increase of sodium-sensitive nanosensor signal in our
model (graph).

Conclusions: The physiological microenvironment of our model enhanced tissue
structure formation in vitro and mimicked in vivo architecture and function of the proximal
tubule. Our model allows observation of tissue structure development, direct quantification
of kidney-specific transport mechanisms and a method to quantify functional change to
kidney tissue due to injury, kidney active compounds, or toxic insult.

TH-OR042

Development of a Bioengineered Human Kidney Microphysiological System
for Assessment of Drug Transport and Toxicity Alenka Jaklic,' Elijah Weber,'
Danny D. Shen,' Jonathan Himmelfarb,> Edward J. Kelly.! 'Pharmaceutics,
Univ of Washington, Seattle, WA, *Kidney Research Inst, Univ of Washington,
Seattle, WA.

Background: There is a critical need to model the human kidney in order to improve
our understanding of drug efficacy and toxicity, especially during drug development.
The proximal tubular epithelial cells (PTEC) play a central role in the renal excretion of
endogenous toxins and drugs, but to date conventional cultures of human PTECs fail to
fully recapitulate their physiological functions in vivo.

Methods: We have developed and assessed the functionality of a 3D culture model of
human PTECs in a microfluidic device (microphysiological system or MPS) from Nortis
Inc., which allows luminal or basolateral perfusion.

Results: Human PTECs in the Nortis MPS platform expressed sodium-glucose
transporter 2 (SGLT2) and did not express kidney injury marker (KIM-1). The exact opposite
was observed in 2D culture, which confirms that in the MPS, PTECs are able to maintain
its constitutive phenotype. In response to lowering of perfusate pH (7.4 to 6.9), PTECs in
3D culture increased production and secretion of ammonia, i.e., ammoniagenesis. Trans-
epithelial transport of organic solutes by PTECs was assessed by measuring secretion of
markers for OCT2 (creatinine) and OAT1/3 (p-aminohippurate, PAH). The appearance of
markers in the lumenal effluent was reduced in the presence of their respective transport
inhibitor. In addition, PAH secretion is reduced in the presence of indoxyl sulfate, confirming
competition for the same OAT-mediated transport across PTECs. In ongoing studies with
cisplatin and gentamicin, human PTECs in 3D culture showed altered morphology after
timed exposure to these prototypical nephrotoxic compounds.

Conclusions: It is possible to recapitulate a functional proximal tubular epithelium ex
vivo in an MPS. This system more accurately reflects renal physiology, and demonstrates
renal handling of xenobiotics as well as biological response to renal toxins.

Funding: Other NIH Support - UH2TR000504
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TH-OR043

Nine-Day Filtration by an Implantable Hemofilter Clark David Kensinger,'
Seth J. Karp,' Joseph J. Groszek,> Mark S. Goodin,* Rishi Kant,* Torin Yeager,*
Shuvo Roy,* William Fissell.? ‘Surgical Sciences, Vanderbilt Univ, Nashville,
TN; °Nephrology and Hypertension, Vanderbilt Univ, Nashville, TN, *Simutech
Group, Hudson, OH; *Bioengineering and Therapeutic Sciences, Univ of
California, San Francisco, CA.

Background: Patients with end-stage renal disease (ESRD) have high mortality and
morbidity on dialysis. ESRD patients could experience better quality of life if implanted
with an artificial kidney. A new ultrathin membrane with highly controlled pores made
by sacrificial silicon oxide techniques allows size selective sieving in vivo. In a canine
model, we have demonstrated protein permselectivity through an implanted high-efficiency
hemofiltration membrane over 9 days.

Methods: The device comprised a single channel blood conduit with parallel-plate
hemofiltration membranes. /n vivo, the device blood conduit was connected via PTFE grafts
to the common iliac artery and vein. Filtrate was collected in two implanted reservoirs. The
animal was housed without restriction and received thromboembolic prophylactic doses of
enoxaparin (0.5mg/kg) once a day. After 9 days, filtrate was sampled from the reservoirs.
Albumin concentration in filtrate was measured by colorimetric assay. Filtration rates were
estimated by indicator dilution.

Results: Effluent sampled on day 9 had low albumin sieving coefficients (bag 1: 0.13,
and bag 2: 0.24). Ficoll sieving coefficients at equivalent Stokes radius were 0.14 and 0.19
respectively. /n vivo hydraulic permeability was consistent with in vitro measurements after
correction for plasma oncotic pressure.

Conclusions: A high efficiency hemofiltration device is capable of filtration over 9
days in a canine surgical model. Albumin sieving coefficients and hydraulic permeability
in vivo match preoperative in vitro values. This demonstrates sustained in vivo filtration
by silicon nanopore membranes without fouling or thrombosis.

Funding: Other NTH Support - NIH NIBIB 1R01EB014315

TH-OR044

Evaluation of Next-Generation Silicon Nanopore Membranes Optimized
for Diffusive Clearance Steven Kim,'? Charles Blaha,? Zohora Igbal,? Clarence
Chow,? Rishi Kant,> Benjamin Chui,? Jachyun Park,? Ken Goldman,* Eun Jung
Kim,> William Fissell,”> Shuvo Roy.> 'Nephrology, UCSF, *Bioengineering,
UCSF; *Ben Chui Consulting; *H-Cubed; *Nephrology, Vanderbilt Univ.

Background: Silicon nanopore membranes (HF-SNM) designed for hemofiltration
have demonstrated remarkable permeability and selectivity. However, diffusive clearance
was hindered by their thickness. Here we report hemodialysis-SNM (HD-SNM) with
enhanced diffusive clearance.

Methods: A new MEMS (microelectromechanical systems) fabrication protocol
utilizing nested etch-back techniques was used to decrease the effective SNM thickness
(HD-SNM 100 um versus HF-SNM 400 um). Diffusive clearances of polyethylene glycol
coated HD-SNM and HF-SNM with sub-10 nm pore sizes were tested in a parallel plate
flow cell. PBS with Cr 10 mg/dL, BUN 90 mg/dL, and albumin 3 g/dL was recirculated
(45ml), while dialysate (160 mEq NaCl) was recirculated in a counter-current fashion. At
Q,=Q,=10 ml/min and zero transmembrane pressure (TMP) clearance was independent of
flow rate. Solute clearance (K) was calculated by fitting concentrations measured at 0, 2,
4 hrs (n=3) to an exponential decay function: C(t)=C; e*"". C(t): conc at time ¢ ,C;: initial
conc, V: volume. Filtration was tested in water and fetal bovine serum at various TMP (1, 2,
4 psi) using cross flow velocities at 0.1, 0.5 and 3 ml/min. Platelet adhesion and activation
were evaluated by immunohistochemistry (IHC) and scanning electron microscopy (SEM)
after flowing human blood for 2 hrs at 2 ml/min.

Results: HD-SNM had an ~3 fold improvement in K, consistent with mathematical
models. Creatinine, BUN and phosphorus clearances were 280.8+20.8, 380.0+18.3,
231.1+7.6ml/min/m? (HD-SNM) and 85.5+10.6, 135.3+22.9, 75.5+12.8 ml/min/m? (HF-
SNM), respectively. HD-SNM maintained mechanical integrity at over 200mmHg. The
HD-SNM also showed comparable filtration rates (71.5 + 21.3 ml/hr/mmHg/m?) and
selectivity to HF-SNM. IHC for CD62 and SEM images showed similar levels of platelet
activation and adhesion.

Conclusions: These preliminary studies demonstrate significant improvement in
diffusive clearance with the HD-SNM while still maintaining mechanical robustness,
selectivity, permeability and hemocompatibility.

Funding: Other NIH Support - NIH NIBIB, Private Foundation Support

TH-OR045

Slit Nanotopography on Silicon Nanopore Membranes Resists Protein
Deposition and Cell Attachment Eun Jung Kim,' William Fissell,> Tejal
Ashwin Desai,' Shuvo Roy.! /Bioengineering and Therapeutic Sciences, Univ of
California, San Francisco, San Francisco, CA; *Nephrology and Hypertension,
Vanderbilt Univ and Medical Center, Nashville, TN.

Background: Silicon Nanopore Membranes (SNM) with compact geometry and
uniform pore size distribution are under development for the hemofiltration unit in an
implantable bioartificial kidney.' Key concerns for long-term membrane function are
centered on protein deposition and cell attachment that can result in surface fouling and
thrombotic occlusion.? In this study, weinvestigated the influence of surface coatings and
nanotopography on protein deposition and cell growth on SNM substrates.
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Methods: SNM substrates consisting a 6 x 6 mm slit-array patterned hemofiltration
region areain the center surrounded by a 2 mm unpatterned, smoothborder, were modified
by physically adsorbing either collagen type I (Col I-SNM) or covalently immobilizing
RGD peptide (RGD-SNM).Atomic forcemicroscopy (AFM)was used to characterize
the roughness of modified SNM surfaces.The propensity of protein adsorption onSNM
surfaceswas evaluated using fluorescein isothiocyanate labeled bovine serum albumin
(FITC-BSA). Human umbilical vein endothelial cells growth on both modified and
unmodified (Control) SNM were analyzed using immunohistochemistry.

Results: The surface roughness (RMS) of RGD-SNM (12.5nm) wasgreater than that
of Col I-SNM (7.8 nm)and Control(6 nm). In unpatterned regions, FITC-BSA adsorbed
strongly to the Col I as well as RGD, and RGD-SNM was found to significantly enhance
cell growth (1500 % on day 7) compared to Col I-SNM (120%) and Control (100 %). In
patterned area of all modified SNMs, however, FITC-BSA protein adsorption and cell growth
are strongly attenuated (below 10 % on day 7). In addition, significant actin impairmentand
cell detachment were observed on the patterned regions.

Conclusions: These results suggest that RGD is superior to Col I coatings for cell
attachment. However, protein deposition and cell attachment on the slit-array region was
significantly attenuated despite favorable coatings. This work will inform the development
of SNM-based hemofiltration unit.

Funding: Other NIH Support - NIBIB, Private Foundation Support

TH-OR046

‘Water Permeable Nanoporous Membrane Device for Implantable Artificial
Kidney Yoshihiko Kanno,? Naoya To,' Shinya Morita,? Ippei Sanada,' Norihisa
Miki,' Hikaru Itoh." 'Faculty of Science and Technology, Keio Univ, *Dept of
Urology, Keio Univ, *Dept of Nephrology, Tokyo Medical Univ.

Background: In the previous meeting, we have reported a microdialyzer containing
nanoporous polyethersulfone (PES) membranes, which could remove urea nitrogen and
electrolytes from the dissolved solution and cattle blood. Implantable dialysis system will
improve patients’ quality of life, which requires a sufficiently small and no-dialysate dialysis
device. As a second step for future clinical use, we investigated whether this membrane
device had water permeability in vitro and in vivo.

Methods: We developed water-permeable and robust nanoporous membrane
from a casting solution of polyether sulfone (PES), polyethylene glycol (PEG), and
Dimethylacetamide (DMAc) using a wet phase inversion method. The newly developed
composition achieved high water permeability even with a high ratio of PES in in vitro
experiments using a cow whole blood. The 24x24x16 cubic dialysis device that stacked
11 micro-channel titan layers and 10 membranes (14.1% PES, 11.8%PEG, 74.1% DMAc)
was connected to SD rats. The rat artery and vein are connected to the inlet and outlet of
the device. The blood pressure was monitored during the experiment. Then rat kidneys
were removed and saline was infused.

Results: After the overload of saline, aqueous filtrate was successfully collected
which was affected by blood pressure. Low-molecular-weight electrolytes in the blood was
removed with the filtrate while proteins, such as albumin, was maintained in the blood. No
leakage was observed and the filtrate was successfully collected. The filtrate was found to
increase after the addition of saline, which implies that the filtrate amount depend on the
blood pressure. We also investigated the composition of blood before and after the device.
The concentration of urea nitrogen and potassium were decreased (31 to 27 mg/dl, 5.1 to
4.6 mEq/L) while that of albumin was maintained (2.4 to 2.3 g/dl).

Conclusions: Our water permeable nanoporous membrane device allowed water and
low-molecular-weight molecules to permeate through, which may satisfy the requirements
for the dialysis membranes for the future implantable artificial kidney.

Funding: Private Foundation Support

TH-OR047

Extracorporeal Mesenchymal Stromal Cell Therapy for Acute Kidney
Injury Biju Parekkadan. Surgery (Bioengineering), Harvard Medical School,
Massachusetts General Hospital, Boston, MA.

Background: Human mesenchymal stromal cells (MSCs) metabolize and secrete
anti-inflammatory and regenerative factors that can be of systemic benefit in the setting of
injury to the kidney. When transplanted, MSCs are limited in dose and rapidly cleared by
the body, therefore prohibiting controlled exposure to this cell therapy. We have developed
a bioreactor technology to maintain MSC viability at high fidelity and continuously delivers
secreted factors into the blood stream in a clinical setting. MSCs were integrated into
hollow-fiber bioreactor devices whereby the cells, separated by a permeable membrane,
can directly and dynamically provide systemic therapy without entering the body. We
present a human scale prototype of the technology that has shown sustained cell viability
and function throughout clinical-grade manufacturing and large animal efficacy testing in
preparation for a Phase I human trial set to begin in 2015.

Methods: A canine study of unilateral nephrectomy and a 90 minute, warm ischemic
clamp of the remaining kidney was used to induce acute kidney injury (AKI). The bioreactor
or control arms were tested 24 hours after ischemia and used in continuous operation for
a 12 hour dose. Animals were monitored for survival with daily sampling of serum and
urine with a 7-day study endpoint.

Results: This presentation will report encouraging results from in vivo therapeutic
trials in a large animal (canine) model of ischemic acute kidney injury (AKI) whereby
91% of animals survived with extracorporeal MSC therapy compared to 50-60% in control
arms. The biological response of extracorporeal MSC therapy in serum and tissue analysis
revealed an anti-inflammatory effect at the prescribed dose. Pharmacological analysis of
this bioreactor technology in vivo allowed for an unprecedented look at MSC function
during product use and verified potency that is unattainable by conventional intravascular
delivery of MSCs.

CKD: Epidemiology and Outcomes
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Conclusions: We expect that a combined approach ach to optimize MSC therapy
that employs this novel approach to optimize the pharmacological influence of MSCs will
enable the translation of this stem cell product to humans for AKI and other critical organ
dysfunction syndromes.

Funding: NIDDK Support, Other U.S. Government Support

TH-OR048

eGFR Level and Its Past Trajectory for Risk of Progression to End-
Stage Renal Disease: Meta-Analysis of 22 Cohorts in the CKD Prognosis
Consortium Csaba P. Kovesdy, Josef Coresh, Shoshana Ballew, Mark
Woodward, David M. Naimark, Joseph V. Nally, Adeera Levin, Dietrich
Rothenbacher, Benedicte Stengel, Kunitoshi Iseki, Kunihiro Matsushita, Andrew
S. Levey. CKD Prognosis Consortium.

Background: The level of eGFR is a potent predictor of risk for progression to
end-stage renal disease (ESRD). In practice, rate of progression is inferred from the past
trajectory (slope) of eGFR decline. It is unclear how much prognostic information is
provided by the current eGFR versus the past slope.

Methods: Slopes were estimated from all eGFR values in a 3-year baseline period of
13 CKD and 9 general/high-risk cohorts. We modeled the hazard ratios (HRs) of subsequent
ESRD as a spline function of eGFR slopes after adjusting for age, sex, race, last eGFR, and
co-morbid conditions compared to no eGFR decline. We used random effects meta-analyses
to combine results across studies, stratified by type of cohort. We calculated the absolute
risk of ESRD at 5 years after the last eGFR period using the weighted average baseline risk.

Results: 1,080,22 I participants experienced 5,159 ESRD events during a mean follow-
up period of 2.0 years after the baseline period. In CKD cohorts the last eGFR was associated
with a stronger HR than past decline (Figure, left panel), but both contributed substantially
to the absolute risk of ESRD (Figure, right panel). Similar results were observed in the
general/high risk cohorts. Results were similar when using different baseline periods for
slope assessment and when adjusting for last albuminuria.

Figure. Adjusted hazard ratio and absolute risk of ESRD, vs. slope of eGFR.
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Conclusions: Risk of progression to ESRD is primarily associated with the current
eGFR, but past slopes of eGFR decline can add further detail to risk assessment.
Funding: NIDDK Support

TH-OR049

Prior Change in Estimated Glomerular Filtration Rate and the Subsequent
Risk of All-Cause Mortality David M. Naimark, M. Grams, Kunihiro
Matsushita, Corri Black, Lesley Inker, Areef Ishani, Sun Ha Jee, Akihiko
Kitamura, Janice P. Lea, Joseph V. Nally, Carmen A. Peralta, Dietrich
Rothenbacher, Seungho Ryu, Marcello Tonelli, Hiroshi Yatsuya, Ron T.
Gansevoort, David G. Warnock, Mark Woodward. CKD Prognosis Consortium.

Background: A single determination of the estimated glomerular filtration rate (¢GFR)
is a strong predictor of subsequent all-cause mortality (ACM) risk. Whether an antecedent
change in eGFR adds additional prognostic information regarding ACM risk is uncertain.

Methods: We conducted a meta-analysis of 22 general population and cardiovascular
high-risk (GH) and 12 chronic kidney disease (CKD) cohorts in which eGFR slope could
be determined during a 3-year antecedent period. Hazard ratios (HRs) for ACM associated
with eGFR slope, after adjustment for various factors including last recorded eGFR, were
estimated in a subsequent observation period.

Results: Among 1,277,202 subjects, 102,484 (8%) died over a mean observation time
of 3.2 years after the initial 3-year antecedent period. A U-shaped relationship between
ACM risk and eGFR slope was observed (Figure). For example, compared to stable eGFR,
adecline of 9 ml/min/1.73m?/year over the baseline period was associated with a subsequent
adjusted hazard ratio of 1.6 (CI: 1.3-2.0) among GH and 1.4 (CI: 1.4 -1.5) among CKD
cohorts, respectively. Sensitivity analyses, within strata of eGFR variability (root mean
square error), after exclusion of subjects who lost weight during the baseline period, and
after restriction to cardiovascular mortality, yielded qualitatively similar results.

Conclusions: Prior slope of the estimated glomerular filtration rate, whether positive
or negative, provides additional prognostic information beyond that which can be obtained
from a single measurement.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.
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Top panels - ACM HRs adjusted for age, sex, race (black vs. non-black), systolic blood pressure, total
chalesteral, diabetes, history of CVD, and baseline (last) eGFR. Bottom panels — distributions of antecedent
eGFR slope frequencies among the GH and CKD cohorts.

Funding: NIDDK Support
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Slope of Glomerular Filtration Rate Decline as Clinical Trial Endpoint
Misghina Tekeste Weldegiorgis,' Dick de Zeeuw,' Jamie P. Dwyer,” Tom Greene,?
Hiddo Jan Lambers Heerspink.! 'Univ Medical Center Groningen, Netherlands;
*Vanderbilt Univ School of Medicine; *Univ of Utah.

Background: In some trials of chronic kidney disease (MDRD, AASK, DETAIL), the
slope of GFR decline is used as efficacy endpoint. This endpoint provides great statistical
power but only if the treatment effect does not depend on the underlying rate of GFR
decline. In the MDRD trial it was shown that if this assumption is violated, statistical
power is compromised as the lack of treatment effect in a subgroup (e.g. slow progressors)
dilutes the overall treatment effect (Greene Biometrics 2001). We tested whether this also
holds true for a trial testing a drug intervention, Angiotensin Receptor Blockers (ARB).

Methods: We used RENAAL and IDNT data testing the effect of losartan (RENAAL)
and irbesartan (IDNT). We used linear mixed models to calculate the eGFR slope from
baseline to month 3, and from month 3 until month 48 to exclude the acute effects of ARBs.

Results: In RENAAL, the decline in eGFR at 3 months was larger in the losartan
versus placebo group (2.4 versus 1.3 ml/min/1.73m? p<0.01). After 3 months, the mean
eGFR slope was smaller with losartan versus placebo (-4.4 versus -5.3 ml/min/1.73m?
year; p<0.01). The variability in eGFR decline was also smaller with losartan (variance
8.5 versus 11.0; p<0.05). The attenuation of both the mean and variability of the slope
suggests larger treatment effects in those with higher eGFR decline (Figure 1). Results
were similar in IDNT.

Conclusions: The treatment effects of ARBs are larger in those with a faster rate of
eGFR decline. The absence of treatment effect in slow progressors dilutes the greater
treatment effect in fast progressors if eGFR slope is used as endpoint. These findings should
be taken into account when considering eGFR slope as trial endpoint. Figure 1: Distribution
of eGFR slopes (left) and QQ plot of eGFR slopes (right)
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The Association between Kidney Function and Major Bleeding in People
with Atrial Fibrillation Initiating Warfarin Therapy Min Jun,' Matthew
T. James,' Braden J. Manns,! Robert R. Quinn,' Pietro Ravani,! Marcello
Tonelli,” Vlado Perkovic,” Wolfgang C. Winkelmayer,* Zhihai Ma,' Brenda
Hemmelgarn.! U of Calgary, Canada; *U of Alberta, Canada; *George Inst,
Australia; *Stanford Uni.

Background: Limited safety data exist on warfarin in people with atrial fibrillation
(AF) and reduced kidney function. The objective was to determine rates of major bleeding
by level of kidney function in people with AF initiating warfarin.

Methods: We identified adults aged>66years in Alberta, Canada, with AF who started
warfarin therapy between 2003-2010. Patients were grouped into 6 eGFR categories:>90, 60-
89,45-59,30-44, 15-29, <15ml/min/1.73m?; those with ESRD(dialysis or renal transplant)

Oral Abstract/Thursday

at baseline were excluded. The outcome assessed was a hospitalization or emergency
department visit for major bleeding(intracerebral, upper or lower gastrointestinal, or other).

Results: Of 12403 patients, 45% had an eGFR<60mL/min/1.73m?. Overall,
1443(11.6%) experienced a major bleeding episode over a median follow-up of 2.1(IQR:1.0-
3.8) years. During the first 30 days of warfarin, adjusted rates of major bleeding were higher
at lower eGFR(p for trend<0.001;).
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Adjusted bleeding rates per 100 person-years were 66.0 (95%CI:25.9-168.3) in patients
with eGFR<15ml/min/1.73m? compared to 5.9 (95%CI:1.8-18.8) among those with
eGFR>90ml/min/1.73m? (IRR 11.0, 95%CI:2.5-48.9). Across all eGFR categories, adjusted
bleeding rates were consistently higher in the first 30 days of warfarin therapy than the
remainder of follow-up.

Conclusions: Reduced kidney function was strongly associated with the risk of major
bleeding in older adults with AF initiating warfarin, with excess risks from reduced eGFR
most pronounced in the first 30 days. Our results support the need for careful assessment of
bleeding risk in people with CKD and AF being considered for warfarin therapy, especially
in the first 30 days of treatment.

TH-ORO052

Association of Baseline Use of Niacin with Progression of Chronic Kidney
Disease in over 3 Million U.S. Veterans Elani Streja,'’ Kamyar Kalantar-
Zadeh,' Hamid Moradi,' Miklos Zsolt Molnar,? Jun Ling Lu,? Csaba P. Kovesdy.
'Harold Simmons UC Irvine MC, Orange, CA; *Memphis VAMC, Memphis, TN.

Background: It has been suggested that dyslipidemia can contribute to deterioration
of kidney function. Niacin has been used to manage elevated triglycerides and low HDL
levels. We hypothesize that niacin also reduces the progression of renal function decline
in a cohort of U.S. Veterans.

Methods: In a cohort of 3.3 million U.S. Veterans with normal baseline eGFR in 2005-
2006 we examined the association of baseline use of niacin with slopes of éGFR over median
follow up of 7.7 years (6.0, 8.4). The referent group was patients who never used niacin
throughout the cohort period. Associations were examined in crude and adjusted logistic
regression models (for slopes <-5ml/min/1.73m?/year), with adjustments for demographics,
comorbidities, HDL, triglycerides, total cholesterol, and use of statins.

Results: Patients were 60+14 years old, 6% female, 17% African-American, and 23%
diabetic with a mean baseline eGFR 84415 mL/min/1.73m?>. In the total cohort, 9.3% of
patients had a rapid kidney function decline with an eGFR slope of <-5 mL/min/1.73m?/
year. In logistic regression models after adjustment for case-mix covariates including BMI
and cardiovascular and other comorbidities, baseline use of niacin was associated with lower
odds of rapid kidney function. Associations remained significant after further adjustments
for HDL, triglycerides total cholesterol, and use of statins.
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Conclusions: Baseline use of niacin is associated with slower progression of CKD.
Clinical trials evaluating the effect of niacin on progression of CKD are warranted.
Funding: NIDDK Support
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TH-ORO053

25-Year Kidney Function Trajectories Associated with APOL1 High-Risk
Variants: The ARIC Study M. Grams, Adrienne Tin, C. Rebholz, Yuan Chen,
Wen Hong Linda Kao, Josef Coresh. Johns Hopkins Univ.

Background: In populations with preexisting CKD, APOLI high-risk status associates
with faster eGFR decline. Kidney function trajectories associated with 4APOLI high-risk
status in populations without kidney disease have not been characterized.

Methods: Participants from the ARIC study, a community-based prospective cohort
followed from 1987-1989 (baseline) until 2011-2013, were followed for yearly change in
eGFR, based on study visit-measured creatinine (visit 1, 2, 4, and 5) and an imputed value
of 15 ml/min/1.73 m? at incident ESRD (via linkage with USRDS). Mixed models with
random intercept and slope were adjusted for race/4POLI high-risk status, age, sex, as
well as baseline hypertension, diabetes, coronary heart disease, HDL cholesterol, and BMI.

Results: Among 12,902 participants (75.3% Caucasian, 21.5% African-American (AA)
APOLI low-risk, and 3.2% AA APOLI high-risk), African Americans in both risk groups
were younger, more often female, and had a higher prevalence of hypertension and diabetes
at baseline. The annual change in eGFR differed by race/APOL1 group: median, 75", and 90™
percentiles were -1.5, -1.7, and -2.2 ml/min/1.73 m? per year in Caucasians, -2.0, -2.5, and
-3.1 ml/min/1.73 m? per year in AA APOLI low risk, and -2.2, -2.8, and -3.5 ml/min/1.73
m? in AA APOLI high risk. Applying the full distribution of slopes to the study population,
the 25-year probabilities of €GFR <45 ml/min/1.73 m? among Caucasian, AA APOLI low-
risk, and AA APOL] high-risk populations were 18.5%, 20.3%, and 30.5%, respectively.

Conclusions: In this population-based cohort, the 25-year slopes of eGFR varied by
race and APOL]I status, with a greater skew toward faster decline in African Americans,
particularly those with APOL high-risk status. All race/APOLI risk groups showed a wide
heterogeneity in eGFR slopes, suggesting caution when making individualized predictions.
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TH-OR054

Different Biomarker Profiles Identify Chronic Kidney Disease Patients of
Different Etiologies at the Highest Risk of Mortality before Progression to
Dialysis Dependence David Langsford,! Ognjenka Djurdjev,>* Mila Tang,'
Adeera Levin.'? 'Div of Nephrology, Univ of British Columbia; BC Renal
Agency; *On Behalf of CAN PREDDICT Steering Committee.

Background: No model exists for predicting mortality in chronic kidney disease
(CKD) patients despite the high risk for mortality in later stages of CKD. Competing risks
for death and dialysis dependence vary according to CKD etiology. Newer biomarkers
(BM) associated with specific pathological processes could identify CKD patients at risk
of death before dialysis (DBD).

Methods: A subset of a pan-Canadian prospective cohort of 2544 referred CKD
patients from 25 diversely located nephrology centers were examined for predictive
utility of different panels of BM: troponin I, pro-brain natriuretic peptide (NT-proBNP),
fibroblast growth factor 23 (FGF23), high sensitivity C-reactive protein (hsCRP) and
asymmetric dimethylarginine (ADMA). We assessed all cause mortality before reaching
dialysis and dialysis dependence at 3 yrs in 3 groups of CKD patients: those with diabetes
(DM) n=672, glomerulonephritis (GN) n=275 and polycystic kidney/tubulointerstitial
disease (PCKD/PI) n=222.

Results: The mean age (yrs) DM, GN, PCKD/PI was: 68, 58, 63. The mean eGFR (ml/
min/1.73m?) DM, GN, PCKD/PI was: 27.6, 27.3, 27.1. Overall 173 (14.8%) died: most
in DM n=124 (18.3%), then PCKD/PI=28 (12.6%) and GN=21 (7.6%). Different panels
of BM were associated with DBD in each group: DM with NT-proBNP and ADMA, GN
with FGF23 and troponin and PCKD/PI with ADMA and hsCRP.

CKD: Epidemiology and Outcomes
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Conclusions: The risk of DBD is high, particularly in DM. BM can be used to identify
patients at higher risk of DBD. BM profile differs between distinct CKD etiologies consistent
with different pathological processes which may underlie DBD. Future studies should
validate these findings in other cohorts and then test interventions aimed at addressing
pathological processes.

Funding: Pharmaceutical Company Support - Ortho Biotech Canada

TH-ORO0S55

Parathyroid Hormone and 25-Hydroxyvitamin D Concentrations and Risk
of Incident Heart Failure: The MESA Study Leila R. Zelnick,' Ian H. de
Boer,! Cassianne Robinson-Cohen,' Andrew N. Hoofnagle,' Joachim H. Ix,?
Abigail Shoben,* Carmen A. Peralta,’ David Siscovick,' Bryan R. Kestenbaum,'
Nisha Bansal.! Univ of Washington; *Univ of California, San Diego, *Johns
Hopkins Univ; *Ohio State Univ, *Univ of California, San Francisco.

Background: Heart failure (HF) is common and associated with high mortality.
Parathyroid hormone (PTH) and insufficient 25-hydroxyvitamin D (25[OH]D) may promote
increased left ventricular mass (LVM) and clinical HF.

Methods: We tested associations of baseline PTH and mean annual 25(OH)D
concentrations with incident HF events among 6,459 participants, and with LVM among
4,763 participants without prevalent cardiovascular disease in the Multi-Ethnic Study of
Atherosclerosis (MESA). HF events were physician-adjudicated. LVM was measured by
cardiac MRI at baseline, concurrent with PTH and 25(OH)D. Cox proportional hazard and
linear regression models were used to test associations of PTH and 25(OH)D with incident
HF and LVM, respectively.

Results: Mean age was 62 years and 53% were female. There were 180 incident HF
events over a median (IQR) follow-up time of 8.5 (7.7-8.6) years. Participants with higher
PTH and lower 25(OH)D had higher unadjusted rates of incident HF.
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Compared with participants with PTH<65 pg/mL, PTH>65 pg/mL was associated with a
50% greater risk of incident HF (95% CI: 3-219%) and a 5.3 gram higher left ventricular
mass (95% CI: 2.6,7.9) in models adjusted for demographics, physical exam measures,
comorbidity, kidney function and other mineral metabolism markers. In contrast, there was
no association of 25(OH)D with risk of incident HF or elevated LVM.

Conclusions: In a racially/ethnically diverse population without prevalent
cardiovascular disease, higher serum PTH concentration was associated with increased
LVM and increased risk of incident HF. PTH excess may be a modifiable risk factor for HF.

TH-OR056

Diet and Major Renal Outcomes: The NIH-AARP Diet and Health Study
Andrew Smyth,'** Michelle Canavan,' Matthew D. Griffin,> Martin O’donnell.!
'HRB Clinical Research Facility Galway, National Univ of Ireland Galway,
Galway, Ireland; *Nephrology, Galway Univ Hospitals, Galway, Ireland;
3Nephrology, McMaster Univ, Hamilton, ON, Canada.

Background: Chronic kidney disease (CKD) affects 14% of the U.S. population and
>400,000 people require dialysis. These patients are at increased risk of morbidity and
mortality. Diet modification may be a low-cost, simple intervention that could reduce the
burden of CKD. To evaluate the association between diet quality, sodium and potassium
intake and major renal outcomes (death from renal cause or dialysis).

Methods: Participants from the National Institutes of Health-AARP Diet and Health
Study completed a food frequency questionnaire, used to assess diet quality (Healthy Eating
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Index (HEI), Alternate Healthy Eating Index (AHEI), Mediterranean Diet Score (MDS)
and Recommended Food Score (RFS)), sodium and potassium intake. Participants on
dialysis at baseline were excluded. Multivariable adjusted competing risks regression was
used to calculate sub-hazard ratios (sHR) for a composite outcome of renal death (based
on ICD coding) and self-reported dialysis, with non-renal death as the competing event.

Results: Of 544,635 included participants, 1,879 died from renal disease, 963 reported
dialysis and the composite occurred in 2,757. Compared to the lowest quality diet (quintile
1), the highest quintile of HEI (sHR 0.83 (95% CI 0.72-0.98)), AHEI (sHR 0.77 (95%
CI 0.68-0.88)) and MDS (sHR 0.84 (95% CI 0.71-0.99)) were associated with a reduced
hazard of the composite. There was no significant association with RFS. The highest
quintile of sodium:potassium ratio (sHR 1.19 (95% CI 1.05-1.36 versus lowest quintile))
was associated with an increased hazard.

Conclusions: Our findings support an association between healthy dietary patterns,
including a diet lower in sodium and higher in potassium intake, and reduced risk of major
renal outcomes.

Funding: Other NIH Support - Based on dataset held by NIH but no support
provided by the NIH for this analysis
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Sickle Cell Trait and Chronic Kidney Disease and Albuminuria in African-
Americans V. K. Derebail,"* R. Naik,>* M. Grams,>* Nora Franceschini,®
Bessie A. Young,>® A. V. Kshirsagar,'* James G. Wilson,*> Alex Reiner.>
'UNC:; *Johns Hopkins, *Univ of Washington; *Univ of Mississippi; *On Behalf
of SCT-CKD Working Group.

Background: Renal abnormalities are common among individuals with sickle cell trait
(SCT) but historically considered benign. Large studies in well-characterized population-
based cohorts investigating the relationship between SCT and chronic kidney disease
(CKD) have not yet been performed.

Methods: We examined the association of SCT and CKD among self-identified African-
Americans from five large population cohorts: the Atherosclerosis Risk in Communities
Study (ARIC), Jackson Heart Study (JHS), Coronary Artery Risk Development in Young
Adults (CARDIA), Multi-Ethnic Study of Atherosclerosis (MESA), and Women’s Health
Initiative (WHI). Exposure status was determined by custom genotyping, whole exome
sequencing or genetic imputation. Primary outcomes were prevalent and incident CKD
(eGFR<60ml/min/1.73m?), prevalent albuminuria (spot urine albumin-creatinine ratio
>30mg/g or albumin excretion rate >30mg/24 hours), and rapid decline in eGFR (decrease
of >3ml/min/1.73m? per year). Effect sizes were calculated separately for each cohort and
subsequently meta-analyzed using a random effects model.

Results: A total of 15,959 African-Americans (7.9% with SCT) were included from
the five cohorts. Final regression models adjusted for age, sex, clinic/region, African
genetic ancestry, diabetes and hypertension. In pooled meta-analysis, individuals with
SCT had increased risk of prevalent CKD (odds ratio 1.56, p<0.001), incident CKD (odds
ratio 1.78, p<0.001), and rapid decline in eGFR (odds ratio 1.30, p=0.013) compared to
non-carriers. SCT was also associated with albuminuria (odds ratio 1.85, p<0.001). Similar
associations were noted in each individual cohort. No interaction between SCT and diabetes
or hypertension was noted. APOL]I status (available in ARIC and JHS) did not influence
the association between SCT and CKD or albuminuria.

Conclusions: Sickle cell trait is consistently and strongly associated with an increased
risk of CKD, rapid eGFR decline, and albuminuria. Our findings demonstrate that sickle
cell trait may contribute to the higher risk of kidney disease in African-Americans.

Funding: NIDDK Support, Other NIH Support - NHLBI, NIA, NIMHD, NCRR,
NHGRI

TH-ORO058

The UMOD Locus Shows Signature of Pathogen Adaptation through
Human Evolution Olivier Devuyst,' Linda Pattini,> Guido Barbujani,’ Luca
Rampoldi.* Physiology, UZH, Zurich, Switzerland; *Politecnico di Milano,
Milan, Italy; 3Univ of Ferrara, Ferrara, Italy; *San Raffaele Scientific Inst,
Milan, Italy.

Background: Variants in the UMOD gene encoding uromodulin have been associated
with the risk of developing hypertension and CKD in the general population. Lead variants
from association studies map in the same linkage disequilibrium block in the UMOD
promoter. The UMOD risk variants directly increase uromodulin expression in vitro and in
vivo, causing salt-sensitive hypertension and renal lesions. The unusually high frequency of
UMOD risk variants (about 80% in Europeans), combined with strong biological activity,
suggested the action of some sort of selective pressure.

Methods: In order to test this hypothesis, we investigated the frequency of the allelic
variants of the lead SNP rs4293393 of UMOD in modern and ancient human genomes and
in available non-human primate genomes.

Results: The risk T allele had high allelic frequency in nearly all the populations
present in Human Genome Diversity Project (HGDP), with few exceptions in populations
from equatorial Africa and South America. The major, T allele was the one present in
macaque, gorilla, orang-utan and gibbon genomes, suggesting that it is the ancestral one.
Noteworthy, the rare, protective C variant was identified in the high-coverage genomes of
Denisovans and Neandertals, from whom present-day humans diverged 550,000 to 750,000
years ago. We also correlated patterns of allele frequencies of a large sample of SNPs from
the 52 human populations in HGDP to a set of environmental variables including climate,
diet regimen and pathogens. Interestingly, the UMOD locus was significantly correlated
with pathogen diversity (bacteria and helminths), but not with diet nor climatic conditions.

Conclusions: These data suggest pathogen-driven selection in the UMOD locus. Since
uromodulin is known to interact with uropathogen bacteria and to modulate innate immunity,

Genetic Epidemiology and Other Genetic Studies of Common Kidney Diseases
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we speculate that UMOD variants associated with increased uromodulin expression and
urinary excretion would confer selective advantage by enhancing antimicrobial and
immunoregulatory activity. In turn, that might account for the current high frequencies
of the UMOD risk allele.

Funding: Private Foundation Support, Government Support - Non-U.S.
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A Novel Locus for Blood Pressure Identified in GWAS of U.S. Hispanics
Nora Franceschini,! Mariaelisa Graff,' Christina Wassel,> Myriam Fornage,’
Ran Tao,! Cara Carty,* Stephanie Rosse,* Girish N. Nadkarni,® Eli A. Stahl’
Erwin P. Bottinger,” Charles Kooperberg.* 'Univ of North Carolina, Chapel
Hill, NC; ?Univ of Pittsburgh, Pittsburgh, PA; Univ of Texas Health Sciences
Center, Houston, TX, *Fred Hutchison Research Cancer Center, Seattle, WA;
*lcahn School of Medicine at Mount Sinai, New York, NY.

Background: Genome wide association studies identified over 55 loci for blood
pressure (BP) and hypertension risk in populations. These studies did not include Hispanics,
the fastest growing U.S minority who also has low rates of hypertension control. By
leveraging the population admixture in Hispanics, we sought to identify novel loci for
BP traits.

Methods: We tested the association of 161,098 metabochip array single nucleotide
polymorphism (SNPs) with BP traits using genotyped or 1000 Genomes imputed data from
three Hispanic studies (19,744 participants, aged 18 or older). We added 10 and 5 mmHg
to systolic and diastolic BP for individuals using BP medications. Each study performed
linear regression or mixed models assuming an additive genetic model, adjusted for age, sex,
body mass index and population stratification. Results were combined using meta-analysis.
A p-value <2.8 x 1077 was considered significant based on multiple testing.

Results: We identified associations of SNPs with BP traits in three loci, including
one novel region. An intronic variant at the KCNK3 gene (rs2586886, minor allele
frequency=0.32) was significantly associated with increased diastolic BP (p=5.8 x 107).
The encoded protein is a potassium channel associated with primary aldosteronism in
double knockout mice of the kenk3/kenk9 genes. Additional significantly associated SNPs
were located at FGF5 (systolic and diastolic BPs, p=1.8 x 10"'°) and SHB2B3 (diastolic
BP, p=1.2 x 10*), both known BP loci. At the FGF5 locus, there was evidence for two
independent signals.

Conclusions: We identified a novel locus for BP in Hispanics which has strong
biological support, replicated two known BP loci and provided evidence for independent
signals at FGF5. Our findings support the advantages of using diverse ancestry for gene
discovery of BP traits.

Funding: Other NTH Support - IROIHL118305-01A1; U01 HG007416-01
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Functional Annotation of SNPs Associated with Chronic Kidney Disease
Yi-An Ko, Nora Ledo, Pazit Beckerman, Katalin Susztak. Renal Electrolyte
and Hypertension Div, Perelman School of Medicine, Univ of Pennsylvania,
Philadelphia, PA.

Background: Genetic variants associated with chronic kidney disease (CKD) are
localized to the non-coding regions of the genome. We hypothesize CKD associated SNPs
localize to kidney specific gene regulatory regions (promoters, enhancers), alter transcription
factor binding sites (TFBSs), and influence target transcript expression. Cell type specific
gene regulatory regions can be identified by specific histone tail modifications. In addition,
these regions show increased interspecies sequence conservation.

Methods: 1. To identify regulatory elements in human kidney, we performed chromatin
immunoprecipitation and whole genome sequencing using histone tail modification
antibodies (including H3K4mel, H3K4me3, H3K36me3, H3K27ac, and H3K27me3). 2.
We develop an algorithm, HST-rank, to rank sequences by histone tail aided regulatory
region annotation, sequence conservation, and TFBSs. 3. To validate regulatory elements,
we perform lineage tracing by cloning regulatory sequences to zebrafish with EGFP tagged
pronephos. 4. To identify genes regulated by specific genetic variation, we generate an atlas
of kidney expression quantitative trait loci. We correlate genetic polymorphism with gene
expression based on RNAseq of human kidneys.

Results: 1. We generated the first human kidney gene regulatory maps. These maps
identify promoters, enhancers and transcribed regions, and can predict outcome after
transcription factor binding. 2. Using HST-rank, we found targets including rs1010117,
which is located near the cystatin gene family cluster on chromosome 20. It locates at
kidney specific enhancers, shows open chromatin structure properties, and displays sequence
conservation. 3. We identified target genes regulated by genetic variation using cis-eQTL.
Target sequences and genes are validated in zebrafish.

Conclusions: CKD SNPs are enriched in the kidney specific regulatory regions,
especially in the enhancers. We develop HST-rank to prioritize variants found in GWAS
and examine predicted regions in a living organism. We identified and tested kidney specific
gene targets in zebrafish kidney reporter lines.

Funding: Other NIH Support - NIH Roadmap Epigenomics Program
5RO1DK087635-02
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Rare Mutations Associating with Serum Creatinine and Chronic Kidney
Disease Runolfur Palsson,'? Olafur S. Indridason,' Gardar Sveinbjornsson,’
Evgenia K. Mikaelsdottir,> Hilma Holm,? Daniel Gudbjartsson.’ 'Div of
Nephrology, Landspitali - The National Univ Hospital of Iceland, *Faculty of
Medicine, Univ of Iceland; *DeCODE genetics, Reykjavik, Iceland.

Background: Chronic kidney disease (CKD) is a complex disorder with a strong genetic
component. While a number of common sequence variants have been found to associate
with serum creatinine (SCr), estimated glomerular filtration rate (¢GFR) and/or CKD, these
variants explain less than 1% of the variation in SCr and CKD. The objective of this study
was to find rare sequence variants that associate with SCr and CKD.

Methods: Sequence variants identified by whole-genome sequencing of 2,230
Icelanders were imputed into 81,656 chip-typed individuals and 112,630 relatives of
genotyped subjects. The subjects were older than 18 years and had a median of 4 (range,
1-645) SCr measurements available. A genome-wide association study was conducted on
this sample of 194,286 subjects, testing 24 million single nucleotide polymorphisms (SNPs)
and insertions/deletions (indels) for association with SCr. Novel variants associating with
SCr were tested for association with CKD defined as eGFR <60 mL/min/1.73 m? for more
than 3 months duration.

Results: In addition to replicating 15 established loci, we discovered missense and
loss of function variants associating with SCr in 3 solute carriers (SLC25A45, SLC47A1,
SLC6A19) and 2 E3 ubiquitin ligases (RNF128, RNF186). All these 5 variants are coding
variants, 4 of which are rare (minor allele frequency <2%). We tested the 5 variants for
association with CKD in a sample of 15,594 cases and 291,428 controls from Iceland.
Three of the variants also associated with CKD (P <0.05/5 = 0.01). These rare variants
have a greater impact on SCr than previously reported common variants, with a maximum
effect of 0.069 SD.

Conclusions: Our findings have revealed novel rare sequence variants that associate
with SCrand CKD. All of the variants are predicted to alter an encoded protein, potentially
affecting kidney function or creatinine synthesis and excretion.

Funding: Pharmaceutical Company Support - deCODE genetics
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GWAS Results in the PediGFR Consortium Identifies Six Genomic Loci
Associated with GFR and Proteinuria Matthias Wuttke,' Craig S. Wong,?
Elke Wuehl,®* Bradley A. Warady,> Anke Doyon,* Betul B.S. Sozeri,* Daniela
Kracht,’ Anette Melk,’ Uwe Querfeld,® Tom D. Blydt-Hansen,’” Susan L. Furth,?
Franz S. Schaefer,? Anna Kottgen.! 'Univ Medical Center, Freiburg, Germany;
2Univ of New Mexico Children’s Hospital, Albuquerque; 3Univ Medical
Center, Heidelberg, Germany, *Ege Univ Faculty of Medicine, Izmir, Turkey,
’Medizinische Hochschule, Hannover, Germany; *Charite Univ Hospital, Berlin,
Germany; "Univ of Manitoba, Canada.

Background: The international PediGFR Consortium is aimed at the identification
of genetic factors associated with kidney function decline in children with chronic kidney
disease (CKD). We performed genome-wide association studies (GWAS) to find genetic
variants associated with eGFR and proteinuria in children with CKD using cross-sectional
data at the PediGFR enrollment visit.

Methods: The Illumina Omni2.5 chip was used to genotype ~2.5 million SNP markers
among 1450 participants of the CKiD, ESCAPE and 4C studies. The data was cleaned
and divided by parent study and ancestry into six separate study populations, followed by
imputation using 1000 Genomes Project reference data, resulting in ~10 million high-quality
SNPs per patient. We performed GWAS for GFR estimated from serum creatinine, as well
as an analysis of the presence of proteinuria (defined as UACR <0.3 g/g or UPCR <0.5
g/g) among children with CKD. A fixed-effects inverse-variants weighted meta-analysis
was used to combine the association results.

Results: After filtering for minor allele frequency >5%, one SNP was associated with
eGFR with p<10° near NYAP2 and 5 SNPs associated with proteinuria at p<10~ in or
near ARSB, FAM151B, SAMD3, MIR4493 and RSL24D1. Findings were consistent in the
individual subgroups and for association with alternative measures of GFR. In addition,
we detected association signals at previously published kidney disease risk loci from
population-based studies such as for SHROOM3 (p-value=4.0*10" for the best SNP in
the PediGFR data).

Conclusions: We identified 6 potential new loci associated with eGFR and proteinuria in
children with CKD. Because of the lack of suitable replication cohorts, external experimental
validation of our findings is currently sought.

Funding: NIDDK Support
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Characterization of HLA-DQA1 and PLA2R1 Risk Alleles across the
Spectrum of Chronic Kidney Disease Etiologies Peggy Sekula,' Yong Li,'
Matthias Wuttke,' Robert Kleta,* Florian Kronenberg,* Kai-Uwe Eckardt,”> Anna
Kottgen.! 'Univ of Freiburg, Germany; *Univ of Erlangen, Germany, *Univ
College London, United Kingdom; *Innsbruck Medical Univ, Austria.

Background: Genetic variants in HLA-DQAI and PLA2RI show strong and
reproducible associations with membranous nephropathy (MN). We aimed to investigate
if the conferred risk extends to additional etiologies of chronic kidney disease (CKD).

Methods: We genotyped rs17830558 in PLA2RI and 1s9272729 in HLA-DQAI in
4,960 patients with CKD from different etiologies enrolled in the German Chronic Kidney
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Disease (GCKD) study. These patients of European ancestry had estimated glomerular
filtration rate (GFR) of 30-60 ml/min/1.73m? or eGFR >60 and albumin to creatinine ratio
>300 mg/g. Genotypes of 379 European ancestry samples from the 1000 Genomes project
were used for comparison.

Results: After correction for multiple testing, both variants were significantly
(p<2.8E-03) associated with biopsy-proven MN; odds ratios were comparable to previous
estimates. While the association between rs17830558 in PLA2R ] was specific to MN among
18 CKD etiologies studied, 1s9272729 in HLA-DQA 1 conferred susceptibility to additional
CKD etiologies, including nephropathy in type I diabetes, FSGS, and lupus nephritis, but
not type II diabetes or IgA nephropathy.

1 0,
Qdds ratio (95% confidence | rs17830558 (PLA2RI) 159272729 (HLA-DOAI)
interval, p-value coded allele frequency T: coded allele frequency A: 0.12
[*significant]) 0.46 quency A: L.
B 1.63 6.86
MN, n=137 (1.23-2.15, SE-04)* (4.55-10.3, 6E-24)*
type I diabetic nephropathy, 0.76 2.69
n=89 (0.55-1.05, 9E-02) (1.67-4.34, TE-05)*
type II diabetic 0.89 1.38
nephropathy, n=649 (0.74-1.07, 2E-01) (1.02-1.87, 3E-02)
focal-segmental 0.86 2.39
iglomerulosclerosis, n=141 (0.66-1.13, 3E-01) (1.58-3.60, 4E-05)*
e 1.14 3.23
lupus nephritis, n=125 (0.87-1.49, 3E-01) (2.13-4.89, 3E-08)*
B 1.03 1.17
IgA nephropathy, =362 (0.84-1.25, 8E-01) (0.83-1.64, 4E-01)

Conclusions: MN risk variants in HLA-DQA1 also show associations with additional
CKD etiologies, particularly autoimmune diseases, while variants in PLA2R] are specific
to MN. Our results strengthen the concept of a shared genetic component of some but not
all autoimmune kidney diseases.

Funding: Private Foundation Support, Government Support - Non-U.S.
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Genome Wide Exome Array Analysis Identifies HLA-DQAL and PLCG2
as Risk Loci for Childhood Onset Steroid Sensitive Nephrotic Syndrome
Rasheed A. Gbadegesin, Adebowale A. Adeyemo, Nicholas J. Webb, Larry
A. Greenbaum, Asiri S. Abeyagunawardena, Shenal Thalgahagoda, Debbie
S. Gipson, Arundhati S. Kale, Tarak Srivastava, Jen-Jar Lin, Deepa H. Chand,
Tracy E. Hunley, Patrick D. Brophy, Arvind Bagga, Michelle N. Rheault,
Elizabeth C. Abraham, Halima S. Janjua, Abiodun A. Omoloja, Gina-Marie
Barletta, William E. Smoyer, Gentzon Hall, Shashi K. Nagaraj, Delbert R.
Wigfall, John W. Foreman, Michelle P. Winn. Pediatrics, Medicine and DIMP,
Duke Univ, Durham, NC.

Background: Steroid sensitive nephrotic syndrome (SSNS) accounts for over 80% of
cases of nephrotic syndrome in childhood. However, its etiology and pathogenesis remain
obscure. Hypothesizing that coding variation may underlie SSNS risk; we have conducted
an exome array based genome wide association study of SSNS.

Methods: We enrolled a discovery set of 363 subjects (214 South Asian children with
SSNS and 149 controls) and genotyped them using the Illumina HumanExome Beadchip.
SNPs at or near genome wide significance (p < 2.5 X10, the Bonferroni adjusted p value
for the number of genes in the human genome) were genotyped in subjects of White
European ancestry.

Results: Four common SNPs in HLA-DQAI and HLA-DQBI (rs1129740, rs9273349,
rs1071630, rs1140343) were associated with SSNS with genome wide significance: OR
2.11 (SE0.16), p=1.19 X 10°. Two of these SNPs, the missense variants C34Y (rs1129740)
and F41S (rs1071630) in HLA-DQA 1, were replicated in an independent cohort of children
with SSNS of White European ancestry (100 cases and up to 589 controls) with a p=1.83
X107, Rare variant gene set based analysis demonstrated that missense variants in PLCG2
were most strongly associated with SSNS (p=7.825X10%).The protein encoded by PLCG2
is involved in adaptive immunity, and is involved in B cell receptor signaling and T cell
receptor signal transduction.

Conclusions: This is the first genome-wide study to identify HLA-DQAI and PLCG2
missense coding variants as risk factors for SSNS. The finding of a MHC class II locus
underlying SSNS risk points to a major role for immune response in the pathogenesis of
SSNS.

Funding: NIDDK Support, Private Foundation Support
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Targeted Sequencing of MHC Region and Immune Related Genes in Han
Chinese Identifies Independent Variants Associated with Lupus Nephritis
Ricong Xu,'? Qibin Li,* Yingrui Li,* Zhijian Li,'? Peiran Yin,"? Xueqing Yu.'?
'Dept of Nephrology, The First Affiliated Hospital, Sun Yat-sen Univ, Guangzhou,
Guangdong, China; *Guangdong Provincial Key Laboratory of Nephrology,
Ministry of Health, Guangzhou, Guangdong, China, BGI-Shenzhen, Shenzhen,
China.

Background: Lupus nephritis (LN) is a common complication (15-55%) and fatal
target-organ damage of SLE. Previous genetic studies had identified numerous variants for
SLE, however, the genetic background of LN is less well known. In this study, we aim to
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identify novel variants especially low frequency and functional variants in MHC region and
immune related genes that contribute to the pathogenesis of LN using targeted sequencing.

Methods: We employed targeted capture and next generation sequencing (NGS) of the
whole MHC region and the protein-coding sequence of 697 known immune related genes
for 1331 patients with biopsy-proven LN and 1296 controls. Read mapping, SNP detection,
genotype calling, and SNP annotation were performed using public software and database.
The canonical HLA alleles were typed using sequencing data. After stringent quality control,
we performed single marker association tests for common variants, alleles and amino acid of
HLA genes and various burden tests for rare variants. Top associations will be validated in
an independent cohort comprised of 2000 samples by amplicon sequencing (Warfergene).

Results: 24 SNPs (5 missense, 3 low frequency) within 20 immune related genes in
non-MHC region showed significant associations with LN, including 7 SLE GWAS genes
(TNFAIP3, BANK1, STAT4, GTF2IRD1, SLC15A4, SELE, NFKBIA) and 13 newly
identified candidate genes, most of them were involved in the IFN-a signaling pathway,
cell apoptosis, lymphocytes proliferation and adhesion. We also found 9 independent signals
in MHC region showed significant associations, including one low frequency missense
variant within a newly identified gene.

Conclusions: The results of study show that targeted sequencing is an efficient approach
to identify gene mutations, including low frequency and novel variants for LN. Previously
reported variants in SLE are also successfully verified in this study.

TH-OR066

Identification and Validation of New Risk Genes in European-American
Population by Exome-Sequencing and RNAi-Based Mouse Model for Focal
Segmental Glomerulosclerosis Haiyang Yu,' Cheryl Ann Winkler,? Jeffrey B.
Kopp,® Andrey S. Shaw.! Pathology and Immunology, HHMI, Washington Univ
School of Medicine, St. Louis, MO, *Molecular Genetic Epidemiology Studies
Section, National Cancer Inst, Frederick, MD; *Kidney Disease Section, NIDDK,
National Inst of Health, Bethesda, MD.

Background: The evidence that Focal Segmental Glomerulosclerosis (FSGS) is a
genetic disease has been accumulated in the past decade. However, the genetic causes of
sporadic FSGS are still unknown. We identified rare variants that may contribute to the
pathogenesis of FSGS by exome-sequencing in European American population. The top
candidate genes were further validated by an RNAi-based FSGS mouse model.

Methods: We sequenced 3000 genes in 178 FSGS patients and 384 controls. Common
variants were analyzed by Fisher’s exact test. Rare variants were analyzed by burden test,
varable threshold test and C-alpha test. The top 4 candidate genes were knocked down in
podocytes in vivo by a doxycycline-inducible RNAi mouse model. The Albumin/creatinine
ratio was calculated for each urine samples to examine the proteinuria. High Albumin/
creatinine ratio is used as an early sign of FSGS. The kidneys of proteinuric mice were
subjected to histological and electron microscopic analysis.

Results: We identified rare variants in WNK4, ARHGEF17, DLGS, and several other
genes that were significantly enriched in the patient population. Inducible podocyte specific
RNAi mice were generated to validate whether the loss of function of these genes contribute
to FSGS. We observed a proteinuric phenotype and foot process effacement in WNK4 and
ARHGEF17 RNAI mice, but not DLG5 RNAi mice. We also identified a SNP in APOL1
gene in EA, rs73885319 (p. S342G) (OR=23.8, P<0.003), which belongs to the G1 allele.

Conclusions: Using exome-sequencing technology, we identified new risk genes
and alleles for FSGS. We have validated that Arhgef17 and Wnk4 could contribute to the
pathogenesis of FSGS by an inducible RNAi mouse model.

TH-OR067

Missense Mutation of the RhoGTPase Regulator FSGS11 Is a Cause of
Autosomal Dominant FSGS Gentzon Hall,'? Rasheed A. Gbadegesin,'*
Andrew F. Malone,'? Paul J. Phelan,'? Alison Homstad,> Guanghong Wu,?
Thomas Lindsey,* Michelle P. Winn."?> 'Nephrology, Duke Univ, Durham, NC;
’Duke Molecular Physiology Inst, Duke Univ, Durham, NC.

Background: FSGS is a disorder characterized by focal scarring of the glomerular
capillary tuft, podocyte injury, nephrotic syndrome and rapid progression to ESKD. While
idiopathic forms of the disorder predominate, insights into the molecular and genetic causes
of inherited forms of FSGS have greatly enhanced our understanding of the pathogenic
mechanisms of FSGS. We report the discovery of a novel heterozygous missense mutation
of the RhoGTPase regulatory protein FSGSI11 as the cause of autosomal dominant (AD)
FSGS in a Northern European kindred from Canada (Family DUK6516).

Methods: We performed whole-exome sequencing (WES) on two affected members
of Family DUK6516. All identified novel variants were confirmed by Sanger sequencing.
Complimentary molecular genetic analyses were performed in conditionally immortalized
human podocytes (CIHP) to evaluate the effects of gene knockdown on podocyte
cytoskeletal dynamics and motility.

Results: We identified a novel heterozygous missense mutation (T3691I) within a
critical N-terminal protein:protein interaction domain of FSGS11 as the cause of AD
FSGS in Family DUK6516. The mutation segregates with the disease in the family and
was not found in 1600 control chromosomes. The change is conserved in evolution and
is considered damaging by in silico simulation. We confirm the expression of FSGS11 in
whole kidney and podocytes by RT-PCR and immunoblot analyses. We hypothesize that
the T3691 is a loss-of-function mutation and may cause FSGS by dysregulation of podocyte
motility. To confirm this, we performed targeted gene knockdown of FSGS11 in CIHPs
and demonstrated significantly impaired podocyte motility.
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Conclusions: In summary, we report the identification of a novel heterozygous missense
variant of the RhoGTPase regulatory protein FSGS11 as a new cause of AD FSGS in a
Northern European kindred. FSGS11 is expressed in the kidney and podocytes and targeted
gene knockdown significantly impaired basal podocyte motility in vitro.

Funding: NIDDK Support

TH-OR068

Complement Activation Patterns in Atypical Hemolytic Uremic
Syndrome (aHUS) During Acute Phase and in Remission
Lambertus P.W.J. Van den Heuvel,'*” Elena Volokhina,' Thea J. Van der Velden,!

Dineke Westra,' Nicole Van de Kar,' Tom Eirik Mollnes.>*** 'Dept of Pediatric
Nephrology, Radboud Univ Medical Center, Nijmegen, Netherlands, *Dept of
Immunology, Oslo Univ Hospital, Norway, *K.G. Jebsen IRC, Univ of Oslo,

Norway; “Research Laboratory, Nordland Hospital, Bodo, Norway; ‘Faculty
of Health Sciences, Univ of Tromse, Norway, *Dept of Laboratory Medicine,

Radboud Univ Medical Center, Nijmegen, Netherlands; "Dept of Pediatrics,

Univ Hospitals Leuven, Belgium.

Background: Pathogenesis of aHUS is associated with (genetic) defects in the
alternative complement pathway. Nevertheless, comprehensive evidence that the
complement system in aHUS patients is more prone to activation is still lacking. Therefore,
we performed a thorough analysis of complement activation both during the acute phase
and in remission of this disease.

Methods: Complement activation patterns of the aHUS patients in acute phase (n=6)
and in remission (n=11) were compared to those of healthy controls (n=19). Background
levels of complement activation products C3b/c, C3bBbP and TCC were measured in EDTA
plasma using ELISA. Efficiencies of the C3b/c, C3bBbP and TCC generation in serum
during spontaneous activation in the fluid phase, as well as after triggering by zymosan,
were analyzed using the same assays.

Results: Patients with acute aHUS showed elevated levels of C3b/c (P<0.01), C3bBbP
(P<0.0001) and TCC (P<0.0001) in EDTA plasma, while values of patients in remission
were normal. In a single aHUS patient with CFB mutation we showed normalization of
complement activation during aHUS recovery. Serum samples from patients in remission
showed normal in vitro patterns of complement activation both spontaneously and triggered
by zymosan, and the kinetics of complement activation in the fluid phase were similar as
for the healthy controls.

Conclusions: Our data indicate that aHUS patients showed significantly increased
complement activation during acute phase of the disease but not in remission. The data
have implications for interpretation of the complement analyses in aHUS patients and
may have an impact on monitoring of these patients, particularly when using complement
inhibition therapy.

Funding: Private Foundation Support
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Identification of Distinct Dominant and Subdominant Humoral Epitopes
within PLA2R1 in Primary Membranous Nephropathy Laurence H. Beck,
Dana Sandor, Hong Ma, David J. Salant. Medicine, Renal Section, Boston Univ
Medical Center, Boston, MA.

Background: Autoantibodies to the M-type phospholipase A2 receptor 1 (PLA2R1)
are found in up to 80% of patients with primary membranous nephropathy (MN). PLA2R1
is a large transmembrane glycoprotein, consisting of an N-terminal cysteine-rich domain
(CysR), a fibronectin-like type IT domain, and eight C-type lectin-like domains (CTLD1-
8) in its extracellular region. We sought to determine which domains contained epitopes
reactive with autoantibodies in primary MN.

Methods: The following tagged constructs derived from human PLA2R1 were
expressed in HEK293 cells: CysR, CTLD1, CTLD2, CTLD3, CTLD1-3, CTLD4-8, CysR-
CTLD3, and CysR-CTLDS. Reactivity was assessed by Western blotting with human MN
and control sera. Domain-specific antibodies were affinity purified and their specificity
demonstrated by Western blotting.

Results: All constructs could be expressed in HEK293 cells, although the individual
CTLDI, 2 and 3 domains were less efficiently expressed. 100% of MN sera (35/35)
reacted with CysR alone, as well as with CysR-CTLDS and with the full-length molecule.
Approximately half the sera (17/35 and 19/35) reacted with CTLDI1 or CTLDI-3,
respectively. There was no reactivity detected with CTLD3 alone, and only 3% (1/35)
reacted with CTLD2. 29/35 (83%) demonstrated reactivity with epitopes in the more
C-terminal (CTLD4-8) region of the molecule. For an individual patient, reactivities to
specific PLA2R1 domains appeared to disappear and reappear in unison during remission
and relapse, respectively. There was no correlation noted between duration of disease and
number of humoral epitopes recognized. Autoantibodies affinity purified on either a CysR
or a CTLD1 column specifically recognized the domain against which they were purified.

Conclusions: There appears to be a dominant humoral epitope located in the CysR
domain of human PLA2R1 that is recognized by 100% of patient samples. Additional
(subdominant) epitopes exist within the CTLD4-8 region, in CTLD1, and in CTLD2. There
was no evidence for progressive epitope spreading found in these samples collected after
patients had presented to clinical attention.

Funding: NIDDK Support
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Phospholipase A, Receptor Autoantibodies and Renal Function in Patients
with Primary Membranous Nephropathy Elion Hoxha,' Sigrid Harendza,"'
Hans O. Pinnschmidt,? UIf Panzer,' Rolf A. Stahl." '[II. Medizinische Klinik,
Universitdtsklinikum Hamburg-Eppendorf, Hamburg, Germany; *Institut fiir
Medizinische Biometrie & Epidemiologie, Universitdtsklinikum Hamburg-
Eppendorf, Hamburg, Germany.

Background: Loss of renal function in patients with membranous nephropathy (MN)
cannot be reliably predicted by laboratory or clinical markers at the time of diagnosis.
Phospholipase A, receptor autoantibodies (PLA,R-Ab) have been shown to be associated
with changes in proteinuria. Their role in the development of renal function, however, is
unclear.

Methods: In this prospective study we analysed the role of PLA,R-Ab in predicting
the decline of renal function in 118 consecutive PLA,R-Ab positive patients with biopsy
proven MN. The clinical endpoint was defined as increase of serum creatinine (Scr) by
>25% and reaching a Scr >1.3 mg/dl.

Results: Patientswere divided in tertiles according to their PLA,R-Ab at the time of
inclusion in the study, which was 1.0+1.4 months after diagnosis of MN by renal biopsy.
PLA,R-Ab of patients in tertile 1 (low) ranged between 20-86 U/ml; in tertile 2 (medium)
between 87-201 U/ml, and in tertile 3 (high) above 202 U/ml. At study start, serum creatinine
levels and histologic changes (interstitial fibrosis, glomerular lesions, nephrosclerosis)
were not different between patients of all three tertiles. Patients in tertile 3 had higher
proteinuria than patients of tertile 1 (9.2+5.5g/24h versus 7.4+5.2g/24h; p=0.14). The
clinical endpoint was reached in 69% of patients with high PLA,R-Ab (tertile 3) but only
25% of patients with low PLA,R-Ab (tertile 1). Patients with high PLA,R-Ab reached
the endpoint significantly faster than patients with low PLA,R-Ab (17.7 months versus
30.9 months; p<0.001). A multivariate cox regression analysis using age, sex, total IgG
PLA,R-Ab, IgG4 PLA,R-Ab, proteinuria, serum albumin, Scr, time between renal biopsy
and measurement of PLA,R-Ab, morphologic glomerular lesions, blood pressure and use
of immunosuppressive treatment as explanatory variables showed that high PLA,R-Ab are
an independent predictor for progressive loss of renal function.

Conclusions: High PLA,R-Ab are associated with progressive loss of renal function
in patients with primary MN.

TH-OR071

Identification of Thrombospondin Type 1 Domain Containing 7A as a
Novel Antigen in Idiopathic Membranous Nephropathy Nicola M. Tomas,'
Laurence H. Beck,? Catherine Meyer-Schwesinger,' Barbara Seitz-Polski,’ Hong
Ma,? Gunther Zahner,' Guillaume Dolla,* Elion Hoxha,' Udo Martin Helmchen,'
Michael Merchant,* Jon B. Klein,* David J. Salant,> Rolf A. Stahl,' Gerard J.
Lambeau.’ 'Univ Medical Center Hamburg-Eppendorf, Hamburg, Germany;
’Boston Univ School of Medicine, Boston, *Inst of Molecular and Cellular
Pharmacology, Valbonne, France, *Univ of Louisville, Louisville.

Background: Idiopathic membranous nephropathy (iMN) is an autoimmune disease
associated with autoantibodies against the phospholipase A2 receptor (PLA2R1) in
approximately 70% of cases. Antigenic targets in the remaining cases have remained
unidentified.

Methods: We screened sera from patients with iMN, other glomerular diseases, and
healthy donors for antibodies against native glomerular proteins by Western blotting. We
partially purified a potential new antigen, identified this protein via mass spectrometry,
and validated the results with recombinant protein expression, immunoprecipitation and
immunohistochemistry.

Results: Sera from 5 out of 35 patients with anti-PLA2R1 negative iMN recognized a
glomerular protein of 250 kDa. None of the sera from iMN patients seropositive for anti-
PLA2RI1 (n=60), from patients with other glomerular diseases (n=76), and from healthy
donors (n=44) were reactive against this antigen. While clearly different from PLA2R1,
this novel antigen was found to share similar biochemical features, i.e. N-glycosylation,
membranous location, and reactivity with sera only under non-reducing conditions. Mass
spectrometry identified this new antigen as thrombospondin type 1 domain containing 7A
(THSD7A). All reactive sera recognized recombinant THSD7A and immunoprecipitated
THSD7A from glomerular lysates. Moreover, immunohistologic analyses of patient
biopsies localized THSD7A to podocytes and IgG eluted from one of these biopsies was
specific for THSD7A.

Conclusions: We have identified THSD7A as a novel target antigen in iMN, with 5
out of 95 iMN patients having circulating autoantibodies to THSD7A and not PLA2R1.
This suggests that anti-THSD7A positive patients represent a distinct subgroup of iMN
and that anti-THSD7A could be an additional biomarker for diagnosis and monitoring.

TH-OR072

Renal PLA,R in Hepatitis B Virus-Associated Membranous Nephropathy
Qionghong Xie, Yan Li, Chuanming Hao. Div of Nephrology, Huashan Hospital,
Fudan Univ.

Background: Circulating anti-phospholipase A2 receptor antibody (PLA,R-Ab) is
reported to be a valuable biomarker for idiopathic membranous nephropathy (iMN). Patients
with PLA,R-antibody also exhibit strong positive staining for renal PLA,R. The present
study examined renal PLA2R expression in idiopathic and secondary MNs.

Methods: Patients with biopsy-proven MN, including iMN, hepatitis B virus-associated
MN (HBV-MN) and type V lupus nephritis, were enrolled in the study. Circulating PLA,R-
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Ab was detected by indirect immunofluorescence (IF), and renal PLA,R was examined
using a specific anti-PLA,R antibody. For IF staining of paraffin-embedded sections, two
antigen retrieval methods were used: autoclave heating at 120°C or microwave heating.
Renal PLA,R positivity was determined according to the microwave heating method.

Results: PLA,R was detected along the capillary loop in 84% (86/102) of renal
biopsies from patients with iMN but not in patients with any other primary glomerular
diseases (n=40); In contrast, only 1 out of 38 (2.6%) of type V lupus nephritis patients
showed renal PLA2R(+). Interestingly, in HBV-MN, 64% (25/39) showed PLA,R(+).
In PLA,R(+) HBV-MN, renal PLA,R staining overlaps with HBsAg and IgG, along the
capillary loop. Importantly, in 6 HBV-MN patients with serum available, all (6/6) showed
serum PLA2R-Ab(+). In the PLA,R(-) kidneys, renal PLA,R became detectable after
antigen retrieval by autoclave heating, but exhibited a different pattern consistent with
whole cell body expression in the podocyte. Serum PLA,R-Ab was closely associated
with renal PLA,R positivity. Of the 41 iMN cases with both serum PLA,R-Ab and renal
biopsy PLA,R data available, 24 were serum-positive for PLA,R-Ab (59%). All of the
serum PLA,R-Ab(+) cases showed renal PLA,R(+), while 9 of the 17 serum PLA,R-Ab(-)
cases also exhibited renal PLA,R(+). However, all of the renal PLA,R(-) patients were also
negative for serum PLA,R-Ab.

Conclusions: Renal PLA,R(+) was common in iMN and HBV-MN, but rare in lupus-
associated MN. Further studies examining the implication of this association of PLA,R
positivity and HBV-MN may shed light on mechanism underlying the pathogenesis of
iMN or HBV-MN.

TH-OR073

Reassessment of suPAR in Kidney Disease Joann M. Spinale,' Laura H.
Mariani,>* Robert J. Weyant,? Peter X.K. Song,* Deepak Nihalani,” Lawrence B.
Holzman.’ 'Nephrology, Children'’s Hospital of Philadelphia, Philadelphia, PA;
2Arbor Research for Collaborative for Health, Ann Arbor, MI; *Nephrology, Univ
of Michigan School of Medicine, Ann Arbor, MI; *Biostatistics, Univ of Michigan
School of Medicine, Ann Arbor, MI; °Renal-Electrolyte and Hypertension Div,
Univ of Pennsylvania, Philadelphia, PA.

Background: Soluble urokinase receptor (suPAR) might be a causative circulating
factor for FSGS and it might serve as an FSGS biomarker. We undertook validation of
these conclusions in both mouse models and in human subjects.

Methods: In wild type mice, we performed intravenous injection of recombinant
suPAR and observed mice for 24 h. We also created an inducible transgenic mouse
model that maintained serum suPAR concentration at least four-fold above baseline
for 6 weeks. Further, we studied 241 glomerular disease patients from the prospective,
longitudinal multi-center observational NEPTUNE cohort: 95 patients had FSGS, 62 had
minimal change disease (MCD), 52 had membranous nephropathy (MN) and 32 had IgA
nephropathy (IGAN).

Results: Mice treated acutely or with prolonged exposure to suPAR did not develop
proteinuria. In NEPTUNE cohorts, serum suPAR concentration at baseline was inversely
correlated with eGFR (p =-0.57, P<0.01) and urine suPAR/creatinine ratio was positively
correlated with urine protein to creatinine ratio (p = -0.38, P <0.01). After adjusting for
eGFR and urine protein, neither serum nor urine suPAR level were independent predictors
of FSGS histopathology. Using longitudinal data, a multivariable mixed-effects model
was fit to evaluate the association of change in serum suPAR concentration from baseline
with eGFR. After adjusting for baseline suPAR concentration, age, sex, proteinuria and
time, change in suPAR from baseline was associated with eGFR (p= 0.004), but this
association was not different for FSGS patients as compared to those with MCD, MN or
IgAN (interaction p-values 0.62, 0.81 and 0.30, respectively).

Conclusions: These results do not support a pathological role for suPAR in FSGS or
suPAR’s value as a biomarker of FSGS.

Funding: NIDDK Support, Other NIH Support - Financial support for this work
provided by the NIDDK Diabetic Complications Consortium (DiaComp, www.
diacomp.org), grant DK076169 to LBH and by support to DN (DK087956) and to JS
(DK007378). The Nephrotic Syndrome Study Network Consortium (NEPTUNE); U54-
DK-083912, is a part of the National Institutes of Health (NIH) Rare Disease Clinical
Research Network (RDCRN), supported through a collaboration between the Office
of Rare Diseases Research (ORDR), NCATS, and the National Institute of Diabetes,
Digestive, and Kidney Diseases, Private Foundation Support

TH-OR074

B7-1/CD80 Is Not a Reliable Immunophenotypical Marker of Focal
Segmental Glomerulosclerosis, Membranous Glomerulonephritis, and
Diabetic Nephropathy Zoltan G. Laszik,' Dejan Dobi,' Flavio Vincenti.> /Dept
of Pathology, Univ of California San Francisco, San Francisco, CA; *Transplant
Service, Univ of California San Francisco, San Francisco, CA.

Background: Induced expression of B7-1/CD80 in the podocytes has been recently
reported in various glomerular diseases, including focal segmental glomerulosclerosis
(FSGS), recurrent FSGS, membranous glomerulonephritis (MN), and diabetic nephropathy
(DNP). To survey the potential of B7-1/CD80 podocyte expression as a diagnostic marker
and possible therapeutic target we evaluated the immunohistochemical expression of
B7-1/CD80 in native and transplant kidney biopsies with FSGS, MN, DNP, and new onset
diabetes after transplantation (NODAT).

Methods: Consecutive renal biopsies were selected for the following study groups:
FSGS (n=10), early post-transplant recurrent FSGS (n=10), MN (phospholipase A2 [PLA2]
positive, n=5), MN (PLA2 negative, n=5), DNP (classes 1, 2b, and 3) (n=15), NODAT (6
month post-transplant protocol biopsies with normal morphology, n=10), and controls (6
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month post-transplant protocol biopsies with normal morphology from patients with no
diabetes [n=10], and minimal change disease [MCD] [n=5]). Double immunostains were
performed for B7-1/CD80 and the podocyte marker synaptopodin on formalin-fixed paraffin-
embedded and frozen tissues with standard immunoperoxidase and immunofluorescent
methodology, respectively. Cutaneous T cell lymphoma served as method control for the
B7-1/CD80 stain.

Results: One native FSGS biopsy showed weak focal podocyte staining with B7-1/
CD80; all of the MN biopsies revealed strong B7-1/CD80 granular staining along the
periphery of the glomerular capillary loops, however, the signal did not show apparent
co-expression with synaptopodin. The rest of the biopsies showed no detectable B7-1/
CD80 glomerular signal.

Conclusions: B7-1/CD80 immunostain has a limited value as an immunophenotypical
marker in routine biopsy specimens with FSGS, recurrent FSGS, DNP, and NODAT. The
B7-1/CD80 signal in MN might be attributed to nonspecific cross reactivity of the B7-1/
CDB80 antibody with immune complexes; alternatively, the signal can also reflect B7-1/
CD80 accumulation in the immune deposits.

Funding: Clinical Revenue Support

TH-ORO075

Biomarkers of Disease Pathobiology in Patients with Glomerulonephritis
in the NEPTUNE Cohort Heather N. Reich,"® Viji Nair,> Wenjun Ju,? David
Cherney,! Marie C. Hogan,*® John C. Lieske,*® Sharon G. Adler,* Daniel C.
Cattran,"® Michelle A. Hladunewich,"® James W. Scholey,' Peter J. Nelson,>*
Matthias Kretzler.>® ‘UHN, Univ of Toronto, *Univ of Michigan; ’Mayo Clinic;
*UCLA; *Univ Washington; °NEPTUNE Consortium.

Background: Cytokines/chemokines (CC) contribute to disease immunopathogenesis
and to local modulation of tissue injury and extracellular matrix (ECM) turnover in GN.
Associations between urine and tissue expression of these mediators in patients with
GN could identify non-invasive biomarkers of molecular and clinical response and
facilitate development of novel personalized treatment strategies. The NEPTUNE cohort
integrates multidimensional molecular and clinical data in patients with proteinuric GN,
including biosamples obtained at the time of diagnostic kidney biopsy. We evaluated if
urine expression of CC and mediators of ECM turnover reflects renal mRNA expression.

Methods: We used a multiplex platform to measure CC and MMP/TIMPs in serum and
urine of 74 patients undergoing kidney biopsy. Results were correlated with microdissected
renal biopsy microarray mRNA expression profiles. Serum and urine measures were
performed in duplicate; analytes with <40% within-individual variation in >70% of
samples were included. Urine analytes were adjusted for creatinine. Spearman correlation
coefficients were calculated and FDR-adjusted pvalue <0.05 was considered significant.

Results: The urine expression of 10 CC/ECM proteins was highly correlated with
tubulo-interstitial mRNA expression. These included inflammatory cytokines IL8 and
MCPI1, and mediators of ECM turnover MMP2 and TIMP1 (pvalue <0.05). Serum
expression of most of the CC did not correlate with tissue expression, while expression of
serum ECM turnover mediators paralleled tissue mRNA levels.

Conclusions: Non-invasive measures of a urine CC/ECM protein panel can be used
to evaluate tissue molecular responses in GN. The source of these proteins —systemic or
renal—requires further study. Use of a CC/ECM protein panel could allow design of targeted
molecular therapies for proteinuric GN. Serial measurement of the analytes in the NEPTUNE
cohort will permit longitudinal evaluation and correlation with clinical outcomes.

Funding: NIDDK Support, Other NIH Support - U-54-DK083912

TH-ORO076

TNFSF13 Has a Key Role in Both the Susceptibility and Progression of
IgA Nephropathy Seung Seok Han,' Nara Shin,' Seung Hee Yang,> Hajeong
Lee,! Jung Pyo Lee,’ Jae Hyun Chang,* Kwon Wook Joo,' Yon Su Kim,' Dong
KiKim." /Internal Medicine, Seoul National Univ College of Medicine, Seoul,
Korea; *Kidney Research Inst, Seoul National Univ, Seoul, Korea; 3Internal
Medicine, Seoul National Univ Boramae Medical Center; Seoul, Korea; *Internal
Medicine, Gachon Univ of Medicine and Science, Incheon, Korea.

Background: Tumor necrosis factor superfamily 13 (TNFSF13, also known as
APRIL) has been found as a susceptibility gene in the genome-wide association study of
IgA nephropathy. However, this issue is not fully established at least in Korean subjects,
and the role of TNFSF13 in the progression of IgA nephropathy remains unresolved.

Methods: 634 patients with IgA nephropathy were recruited from major 4 hospitals.
Two SNPs of TNFSF13 gene (rs3803800 and rs11552708) were evaluated and compared
with the data on 1068 healthy controls. Furthermore, plasma TNFSF13 level at the time of
diagnosis was measured using ELISA and compared with the data on 66 healthy volunteers.
The times to end-stage renal disease or doubling serum creatinine were used as primary
outcomes and the odds ratios (ORs) for outcomes were calculated according to the genetic
polymorphisms or the quartiles of plasma TNFSF13 level.

Results: For rs3803800, the susceptibility of IgA nephropathy increased in AA
homozygotes [OR, 1.4 (1.03-1.94)]. The serum IgA levels in patients with AA homozygotes
were significantly higher than patients with AG or GG genotypes (Ps<0.05). Forrs11552708,
there was neither correlation with disease susceptibility nor the difference in serum IgA
levels. Neither of two SNPs was associated with the risk of end-stage renal disease
or doubling creatinine. However, plasma TNFSF13 levels had significant correlations
with both outcomes: the 4" quartile had greater ORs for end-stage renal disease [8.9
(1.08-74.32)] and doubling of serum creatinine [4.6 (1.20-17.44)] compared with the 1*
quartile. Patients with IgA nephropathy had greater plasma TNFSF13 levels compared
with healthy volunteers (P<0.001).
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Conclusions: The present study first demonstrates the relationships of TNFSF13 with
both the susceptibility and progression of IgA nephropathy.

TH-ORO077

Serum Calprotectin and Disease Relapse in ANCA-Associated Vasculitis
Alan D. Salama,' Ruth J. Pepper,' Peter A. Merkel,>* Juliana Bordignon
Draibe.! /Centre for Nephrology, UCL, United Kingdom, *Rheumatology, Univ
Pennsylvania; *RAVE Investigators, RAVE-ITN Research Group.

Background: In ANCA-associated vasculitis (AAV) disease relapses remain common
but there are no reliable means to predict them. We previously showed serum calprotectin
was elevated during active AAV and patients in the NORAM trial on treatment who relapsed
had higher levels than non relapsers. We set out to validate calprotectin as a biomarker of
relapse using samples from the Rituximab in ANCA-associated Vasculitis (RAVE) study.

Methods: Serum was obtained from 182 subjects from the RAVE trial at baseline
(B), 1 month (m1), and 2 months (m2) following entry and evaluated by ELISA. Absolute
calprotectin levels and changes from B to m1 and m2 were calculated and stratified according
to disease relapse at 18 months.

Results: Serum levels of calprotectin were similar between relapsers (R) and non-
relapsers (NR) at B and m1, but at m2, levels were significantly higher in relapsers (R
median 4750 ng/ml, range 1364-26071 versus NR 3769 ng/ml, 1020-9964; p=0.04). There
was no correlation between calprotectin and ANCA titer or CRP, and only weak correlation
with white cell count (r=0.27, 0.3, 0.38, at B, m1, and m2 respectively, all p<0.0003). The
percentage reduction in levels between m1 and m2 were significantly lower in R patients
compared to NR patients (R +9.7% versus NR -9.8%; p=0.035) confirming that R patients
failed to suppress calprotectin to the same extent as NR. Time to relapse was significantly
faster in those patients with an increase in calprotectin between B and m2 or between m1
and m2, when compared to those in whom levels showed no change or reduction( p=0.0004
and p=0.04 respectively)

Time to relapse according to change
in calprotectin between B-M2
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Conclusions: Failure to suppress calprotectin following induction AAV treatment
is associated with greater and faster rates of disease relapse, now confirmed in two
independent cohorts.

Funding: Other NIH Support - Immune Tolerance Network, Private Foundation
Support

TH-OR078

Timing of Arrhythmias with Dialysis Schedule: Preliminary Results of
the Monitoring in Dialysis (MiD) Study Prabir Roy-Chaudhury,' Alexandru
Tonel Costea,' James A. Tumlin,? Amber S. Podoll,> Don E. Williamson,* Suresh
Chandra Tiwari,® Vikranth Reddy,® David M. Charytan.” ‘U of Cincinnati and
VAMC, Cincinnati; *U of Tennessee; U of Texas; *Nephrology Associates,
Augusta, GA; *Fortis Inst, New Delhi, India; °Care Hospital, Hyderabad,
India; "Harvard U.

Background: ESRD patients are at increased risk of arrhythmias and sudden cardiac
death, but little is known about arrhythmia type, prevalence or relationship to dialysis
schedule.

Methods: MiD is a prospective, multi-center study to characterize arrhythmias in 3x
weekly hemodialysis (HD) patients over a 6-month period using an implantable cardiac
monitoring device, Medtronic Reveal® XT. Recorded ECGs were centrally adjudicated,
and the time of arrhythmia onset relative to each HD session was determined. Clinically
significant arrhythmias (CSA) were defined as bradycardia <40 bpm for >6 seconds (s),
asystole >3 s, sustained ventricular tachycardia >130 bpm for >30 s, and symptomatic
arrhythmias.

Results: 45 implanted subjects were followed for a mean of 4.9 months [46% with prior
history of arrhythmias]. 605 CSA occurred in 26 subjects (57.8%), a rate of 2.8 events per
patient-month (ppm). 6,532 confirmed arrhythmias occurred in 39 subjects (86.7%), a rate
0f 27.2 events ppm. Arrhythmic risk (Figure) peaks during the 12 hour interval beginning
with each HD session (especially after the end of dialysis), decreases for the next 12 hours,
and then gradually increases over the remainder of the interdialytic interval; this pattern
holds for sinus tachycardia, atrial and ventricular arrhythmias, but not for bradycardia.
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Conclusions: Arrhythmias are frequent during HD and strongly associated with the
HD schedule. Identification of HD session parameters that result in the CSA in particular,
could potentially allow us to modify HD induced stressors and so reduce arrhythmias and
improve patient safety in ESRD patients.
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Funding: Pharmaceutical Company Support - Medtronic

TH-OR079

Body Size and Gender Dependent Differences in Mortality Risks Associated
with Ultrafiltration Rates John W. Larkin,' Sheetal Chaudhuri,' Len A.
Usvyat,' Paul Balter,! Peter Kotanko,? Franklin W. Maddux,' Eduardo K.
Lacson.! 'Fresenius Medical Care North America (FMCNA); °Renal Research
Inst.

Background: Hemodialysis (HD) ultrafiltration rates (UFR)s normalized by body
weight (nUFR ) >13mL/kg/hr have been suggested to be associated with poor survival
by the CMS TEP, yet it is not known if nUFR,, is a one-size fits all quality metric in a
population that varies in body size. We studied whether using nUFR ,, UFR normalized by
body surface area (nUFR,,), or non-normalized UFR (nnUFR) is associated with differing
relative risks of death for gender and body size strata.

Methods: From Jan 1, 2010 to Jan 31, 2013, we studied all incident HD (iHD) Pts
at FMCNA clinics. Mortality was tracked until May 1, 2013. Inclusion criteria were: 1)
survived the first 90 days of HD and 2) no residual renal function (Kru<0.1mL/min) upon
starting HD. Pts were dichotomized into groups of average UFR in the first 90 days as
nnUFR >800mL/hr, nUFR, >13mL/kg/hr and nUFR,,, >283mL/hr/m? versus groups
below those thresholds. Pts were stratified by gender and quintiles of post HD weights.
Cox proportional hazard models were used to assess survival after the first 90 days of HD.

Results: The cohort of 49,617 iHD Pts had mean age of 62.8+15.0 years, 54% male,
64% white, 16% Hispanic, 63% diabetic, mean albumin 3.56+0.45g/dL, and median
survival follow-up of 304 (range 1-1,126) days. Risks for mortality varied greatly across
different genders and weight quintiles in Pts above pre-defined thresholds of nnUFR,
nUFR,, and nUFR,,.
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Conclusions: Normalized and non-normalized UFRs are not one-size fits all metrics
that uniformly predict survival irrespective of body size or gender. Recommendations to
use UFR metrics as performance measures are premature and clinically inappropriate. More
studies are needed to define and refine its utility as a population measure; individualized
Pt management is prudent at this time.

Funding: Pharmaceutical Company Support - Fresenius Medical Care North
America
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TH-OR080

Serum Filtration Markers to Estimate Native Kidney Urea Clearance (KrU)
in Hemodialysis Patients Tariq Shafi,' Andrew S. Levey,? Friedo W. Dekker,’
Lesley Inker,” Raymond T. Krediet,* Wieneke Michels,* Tiny Hoekstra,* Josef
Coresh.! 'Johns Hopkins Univ;, *Tufts Medical Center; *Leiden Univ Medical
Center; ‘Academic Medical Center.

Background: Residual kidney function can contribute substantially to solute clearance
in hemodialysis patients but cannot be assessed without urine collection limiting its
incorporation in dialysis dose. We hypothesized that serum filtration markers that are either
not removed by dialysis [serum B-trace protein (BTP)] or partially removed [cystatin C
(CYS), B2-microglobulin (B2M)], might allow estimation of KrU (eKrU) without urine
collection.

Methods: We measured serum markers in the hemodialysis participants of the
Netherlands Cooperative Study on the Adequacy of Dialysis (N=722) where KrU was
measured (mKrU) by 24-hour inter-dialytic urine collection. We developed eKrU equations
using linear regression in a training sub-sample (N=469) and then validated them in the
remaining participants (N=253). We assessed the equations’ performance by calculating
median bias (mKrU-eKrU), precision (interquartile range of bias) and accuracy (eKrU
within £2ml/minof mKrU).

Results: Mean age of the participants was 61 years, 60% were male and 88% were
white. mKrU was 2.8+2.1 ml/min. All eKrU models included sex and urine volume
categorized at 250 ml/day (p<0.01 for both). In the validation dataset, all equations had
a low bias. Precision and accuracy were higher with equations including BTP and B2M.
Equation containing both BTP and B2M had the best performance.

IPerformance of eKrU Equations in the Validation Data

Urea | Creatinine BTP B2M CYS BTP B2M
Bias, 0.2 0.1 0.1 0.1 0.1 0
iml/min (0,0.3) (0,0.2) |(0,0.2)** (-0.1,0.2)**| (-0.1, 0.2) |(-0.1, 0.1)**
IPrecision, 1.7 1.6 1.4 1.2 1.6 1.1
ml/min (1321 @d.1,2.) 12,17 (1.0,1.5 | (1.2,2.0) | (0.9,1.3)
|Accuracy, 83 81 90 90 86 91
% (78,87) | (76,86) (86, 94)*** (86, 94)*** | (81, 90)** | (87, 94)***
Compared with creatinine: *p<0.05; **p<0.01; ***p<0.001

Conclusions: Serum filtration markers have the potential to allow estimation of eKrU
in dialysis patients without urine collection.
Funding: NIDDK Support

TH-OR081

Low Predialysis Serum Sodium Modifies the Effect of Hemodialysis (HD)
Frequency on Left Ventricular Mass: The Frequent Hemodialysis Network
(FHN) Trial Jochen G. Raimann,' Christopher T. Chan,? John T. Daugirdas,’
Thomas A. Depner,* Frank A. Gotch,' Tom Greene,’ George A. Kaysen,® Alan
S. Kliger,” Peter Kotanko,' Robert M. Lindsay,® Michael V. Rocco,’ Glenn M.
Chertow,'” Nathan W. Levin,'! The FHN Trial Group.!! 'Renal Research Inst;
2Univ Health Network Toronto, *Univ of Illinois College of Medicine; *Univ of
California Davis; *Univ of Utah,; ‘UC Davis, Nephrology; "Yale New Haven
Health System,; *London Health Sciences Centre; *Wake Forest School of
Medicine,; "’Stanford Univ School of Medicine; ""NIDDK, NIH.

Background: The FHN Trials were designed to compare HD six versus three times
per week. More frequent in-center HD significantly reduced left ventricular mass (LVM),
an effect that was more pronounced in subjects with low baseline urine volumes. More
frequent HD also reduced measures of interdialytic extracellular fluid volume and fluid
overload. Patients receiving HD with low predialysis serum sodium concentrations (SNa)
are at increased risk of mortality and cardiovascular events. We hypothesized that patients
with lower SNa would have a more pronounced benefit of more frequent HD on LVM
compared to patients with higher SNa.

Methods: The randomized treatment effect of frequency on LVM was compared in
subgroups with baseline SNa<138 versus >138 mEq/L. The interaction of treatment effect
with SNa was tested using a mixed model adjusted for age, diabetes, facility and baseline
LVM. Data presented as mean and corresponding 95% CI.

Results: In the in-center Daily Trial, the effect of frequent HD on LVM reduction
was more pronounced in patients with lower baseline SNa (Table; Interaction P=0.03). In
the at home Nocturnal Trial, change in LVM was nominally higher in patients with lower
predialysis SNa, but the interaction was not statistically significant (Table; Interaction
P=0.49).

Conclusions: The effect of frequent HD on LVM is more pronounced in patients with
lower pre-dialysis SNa.

Serum Sodl(usrrllI S;ncentratlon LVM reduc t?on
[mEq/L] (Month 12 — Baseline value)
Daily <138 mEqg/L -27.98 (-40.54 to -15.41)
> 138 mEqg/L -1.97 (-15.45 to 11.50)
Nocturnal <138 mEq/L -14.70 (-32.92 t0 3.52)
> 138 mEqg/L -7.54 (-24.77 t0 9.68)

Funding: NIDDK Support
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TH-OR082

FSP-1/ROCKI1 Signaling Contributes to Diabetes-Induced Neointima
Formation in Arteriovenous Graft Jinlong Luo,' Ming Liang,' Farhad R.
Danesh,? William E. Mitch,' Jizhong Cheng.! ‘Nephrology Div, Baylor College
of Medicine, Houston, TX; °’Emergency Medicine, Univ of Texas MD Anderson
Cancer Center, Houston, TX.

Background: Diabetes-induced endothelial damage could be the initial event leading to
arteriovenous graft (AVG) failure. We hypothesized that increased expression of fibroblast
specific protein 1 (FSP-1) or ROCKI1 in endothelial cells (ECs) triggers diabetes-induced
AVG failure.

Methods: Diabetes was induced with streptozotocin (STZ). AVGs were created in wild
type (WT), ROCK1 KO, and FSP-1 KO mice with or without diabetes. The underlying
mechanism of endothelial damage in diabetes was investigated.

Results: We found that diabetes induces neointima formation in AVGs and this was
accompanied by impaired endothelial barrier function and and increased inflammatory cells
accumulation. Diabetes also led to significantly increased FSP-1 and ROCK1 expression
in AVGs of diabetic mice compared to the expression in control mice. ECs treated with
FSP-1 led to ROCK1 activation. FSP-1 treatment or expression of constitutive active
ROCKI decreased expression of junction molecules. Increased FSP-1 expression also
induced endothelial permeability and trans-endothelial migration of inflammatory cells.
These responses were suppressed by treatment of the ROCK1 inhibitor or by expression
of dominant negative ROCK 1 vector. Thus, FSP-1-induced endothelial dysfunction can be
mediated through ROCK1 activation. To evaluate the function of ROCK1 or FSP-1 in vivo,
AVGs were created in ROCK 1 KO or FSP-1 KO mice. We found that a deficiency of FSP-1
decreased diabetes-induced ROCK 1 expression and activation in the endothelium of AVGs.
Indeed, FSP-1 KO exhibited decreased infiltration of inflammatory cells and suppressed
neointima formation despite diabetes. Finally, ROCK1 KO improved endothelial barrier
function and decreased neointima formation in AVGs.

Conclusions: Thus, diabetes induces endothelial dysfunction through activation of
FSP-1/ROCK1 signaling. This response increases endothelial permeability which enhances
infiltration of inflammatory cells, triggering neointima formation and AVG failure. Blocking
FSP-1/ROCK1 could become a therapeutic target for suppressing AVG failure.

Funding: NIDDK Support

TH-OR083

In Vivo Nanoparticle Imaging of Dysfunctional Endothelium Predicts the
Development of Inflow Stenosis Jie Cui,'? Chase Kessinger,? Jason McCarthy,
David E. Sosnovik,? Ravi I. Thadhani,' Farouc Amin Jaffer.? 'Nephrology Dept,
MGH; °Div of Cardiology, MGH, *Center for System Biology, Massachusetts
General Hospital.

Background: Inflow stenosis is one of the most common causes of arteriovenous
fistula (AVF) failure and is driven by inflammatory endothelium dysfunction after AVF
creation. /n vivo assessment of dysfunctional endothelium following AVF creation could
provide new insights into subsequent neointimal hyperplasia (NH) and inflow stenosis.

Methods: AVF were created in C57B1/6 mice by carotid artery and jugular vein
anastomosis. On day 13 post-AVF creation, mice were injected with 10mg/kg of the
fluorescent-magnetic nanosensor CLIO-VT680, which targets inflamed endothelial cells.
On day 14, en face confocal microscopy (n=3), intravital microscopy (IVM) (n=5), ex vivo
magnetic resonance imaging (MRI) and transmission electron microscopy (TEM) were
performed. A subgroup of mice was kept alive after day 14 [IVM imaging and then sacrificed
on day 42 post-AVF creation. Image analysis was performed using Image J software.

Results: Confocal microscopy imaging demonstrated the deposition of CLIO-VT680
in day 14 AVF. In vivo arterial inflammation signals of day 14 AVF by IVM correlated
negatively with the distance from the anastomosis (1=-0.98, p<0.0001). TEM of day 14
AVF revealed that most of the CLIO-VT680 deposited in the endothelium and the space
between endothelium and internal elastin. The degree of day 14 endothelial dysfunction
imaged by CLIO-V680 predicted day 42 arterial NH.

r=-098
p<0.0001
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Figure 1:A. On day 14, in vivo CLIO-VTBBO signal intensity measured by IVM showed a strong negative
correlation with the distance away from the anastomosis. B. Day 14 in wivo CLIO-VTE80 signal intensity
can predict the area of necintimal hyperplasia on day 42,

CLIO-VT680 signal of day 14 AVF was detectable by ex vivo MRI.

Conclusions: Endothelial dysfunction post-AVF creation can be detected and quantified
in vivo using high-resolution nanoparticle imaging, and the in vivo endothelial signal
predicts subsequent inflow neointimal formation. This imaging strategy could be used to
test different therapeutic interventions aiming to decrease inflow stenosis.
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Validation of Criteria Diagnosing Catheter-Related Bloodstream Infections
in Hemodialysis Patients Friederike S. Quittnat Pelletier,'* Mohammad Z.H.
Joarder,' Alyssa Loughborough,'? Susan Poutanen,'?? Charmaine E. Lok.'?
'Univ Health Network; *Mount Sinai Hospital; *Univ of Toronto, ON, Canada.

Background: Most hemodialysis (HD) units diagnose HD catheter-related bloodstream
infections (CRBSI) by obtaining blood cultures (BC) from the HD bloodline (circuit)
concurrent with clinical exclusion of other sources of infections. Guidelines from the
Infectious Diseases Society of America (IDSA, 2009) recommend making the diagnosis
of CRBSI by cultivating the same organism from a peripheral vein and from the catheter
hub, meeting criteria for differential time to positivity (DTTP) >120 minutes. These criteria
for CRBSI were derived from patient data reflecting practices with indwelling catheters
used for drug administration; they have not been validated in HD patients who develop
symptoms suspicious for CRBSI during hemodialysis.

Methods: Four sets of BC (peripheral vein, both catheter hubs and HD bloodline) were
obtained from adult patients who were suspected of having a CRBSI. CRBSI was determined
by an independent hemodialysis infection control committee. Sensitivity, specificity and
accuracy of each BC type were calculated. DTTP of peripheral vein BC and HD bloodline
BC compared to catheter hub BC was determined.

Results: 100 blood sample sets from patients with suspected CRBSI were obtained.
Bacteremia was found in 27% of these patients and these BC consistently grew the same
bacteria from all culture sites. Highest sensitivity, specificity and accuracy of BC results
were found in samples from the dialysis bloodline and the venous catheter hub (93%, 98%,
96%, respectively), while BC from the peripheral vein combined with the arterial hub were
the least sensitive, specific or accurate (88%, 89%, 88%, respectively). DTTP <120 minutes
was found in 65-76% of samples.

Conclusions: BC results are more sensitive, specific and accurate if taken from the
dialysis bloodline and a catheter hub, rather than from a peripheral vein. DTTP >120 minutes
usually used to diagnose CRBSI is seen in less than one third of the compared BC and does
not add to the accuracy of CRBSI diagnosis.

Funding: Private Foundation Support
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International Differences in Bacteremia Rates in Hemodialysis Patients
in the DOPPS: Strong Relationship with Catheter Use Hugh C. Rayner,'
Lindsay Zepel,> Michel Y. Jadoul,? Charmaine E. Lok,* David C. Mendelssohn,’
Jeffrey Perl,® Richard J. Fluck,” Lawrence M. Spergel,® Brenda W. Gillespie,>’
Ayman Karkar," Hideki Kawanishi,'® Brian Bieber,? Friedrich K. Port,> Bruce
M. Robinson,>® Ronald L. Pisoni.> 'Heart of En. NHS Found.Trust; ’ARCH;
3Cliniques U. St. Luc; “Toronto Gen. Hos.; *Humber River Reg. Hos.; °St.
Michael’s Hos.; "Derby Hos. NHS Found.Trust; *Dial. Mgmt. Med. Group;
*UM; ""Tsuchiya Gen. Hos.; "'Kanoo Kid. Cent.

Background: To inform efforts to reduce infection in HD patients (pts), we compared
bacteremia (BA) rates in 18 DOPPS countries.

Methods: Monthly prospective data from 2012-2014 for infections for which blood
cultures were consistent with bacteremia (BA). Relation of BA to pt’s vascular access (VA)
was locally attributed. Data were from representative random samples of HD pts in A/NZ,
JPN, EUR, CHI, Gulf Cooperation Council (GCC), CAN, and the U.S. Calculation of BA
events was not feasible with data from U.S. LDOs. BA rates were not calculated according
to the time using a particular VA.

Results: Total BA rates varied >10 fold from 0.25/100 pt-months in JPN to 3.8 in
BEL. Non-VA-BA rates were higher than VA-BA in most countries. Total BA rates strongly
correlated with country % catheters (CATH) at baseline (r=0.83). Total BA attributed to
CATH-BA varied from 11% in JPN to 59% in GCC (median ~36%). Even though AV
fistula (AVF) use was greater than CATH use in nearly all countries, CATH-BA rates were
considerably greater than AVF-BA rates in all countries. Similar results were seen when
restricted to only the first 4 months of the baseline period for all pts. Restricting to CAN,
ITA, SPA, GER, UK, and U.S., CATH-BA rates were considerably higher than AVF-BA
rates in both pts 18-74 yrs and >74 yrs.

Bacteremia Rate, Fraction Related to Type of Vascular
Access, and Relationship to Country % Catheter Use
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Conclusions: Total BA rates are strongly correlated with country % CATH use. The
variation in BA rates not attributed to VA requires further investigation.

Funding: Pharmaceutical Company Support - The DOPPS program is supported
by grants to Arbor Research from Amgen, Kyowa Hakko Kirin, AbbVie, Sanofi Renal,
Baxter Healthcare, and Vifor Fresenius Medical Care Renal Pharma, Ltd. Additional
support for specific projects is provided in Canada by Amgen, BHC Medical, Janssen,
Takeda, Kidney Foundation of Canada (for logistics support); in Germany by Hexal,
DGHfN, Shire, WiNe Institute; for PDOPPS in Japan by the Japanese Society for
Peritoneal Dialysis; for PDOPPS by Fresenius Medical Care

TH-OR086

Preoperative and Postoperative Vascular Ultrasound in the Hemodialysis
Fistula Maturation (HFM) Cohort Study Michelle L. Robbin, Tom Greene,
The HFM Study Group. NIDDK, NIH.

Background: Vascular changes resulting from arteriovenous fistula (AVF) creation
for hemodialysis access have not been well characterized, in part due to the lack of use
of standardized imaging.

Methods: Preoperative (preop) mapping ultrasound (US) and postoperative (postop)
AVF USs were performed by centrally trained sonographers at 7 HFM Study sites using
a standardized protocol. AVF diameters and blood flow rates were assessed at ~1 day, 2
weeks and 6 weeks after AVF creation. Images were read by HFM Core radiologists blinded
to clinical information, using standardized criteria. This report summarizes findings in the
first 582 subjects out of a total 602 enrolled.

Results: There were 444 subjects (76%) with upper arm (UA) AVFs and 138 (24%)
with forearm (FA) AVFs. Median (25"-75" percentile) preop artery and vein, and postop
AVF diameters are shown in the table. The figure shows deaths, thromboses, and postop
AVF blood flow. Individual trajectories were highly diverse. KDOQI physiologic maturation
criteria of flow > 600 ml/min and vein diameter > 0.6 cm were met at 1 day, 2 and 6 weeks
postop by 16.3%, 42.1%, and 53.9% of UA fistulas and by 0%, 8.9%, and 17.5% of FA
fistulas, respectively. Logistic models predicting joint satisfaction of both KDOQI criteria
at 6 weeks from AVF diameters and flows, measured respectively at 1 day or 2 weeks
postop, had C statistics of 0.84 and 0.89.
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Preop Diameter (cm) Postop AVF Diameter (cm)
Location Artery Vein 1 day 2 weeks 6 weeks
Upper Arm 0.42 0.31 0.50 0.58 0.63
pp (0.36-0.48) | (0.24-0.38) | (0.43-0.57) | (0.51-0.68) | (0.52-0.75)
Forearm 0.23 0.26 0.39 0.46 0.50
(0.20-0.26) | (0.18-0.32) | (0.32-0.44) | (0.38-0.52) | (0.40-0.56)

Conclusions: The extent and timing of AVF diameter and flow increases in the first
six weeks are highly heterogeneous. US diameter and flow measurement at 1 day and 2
weeks is highly predictive of 6 week values and may have clinical utility.

Funding: NIDDK Support

TH-OR087

Demographic, Clinical, and Anatomic Factors Correlate with Physiologic
Adaptation following Fistula Placement: The Hemodialysis Fistula
Maturation (HFM) Cohort Study Scott A. Berceli, Tom Greene, The HFM
Study Group. NIDDK, NIH.

Background: Demographic variables associated with AVF maturation are well
established but the physiologic mechanisms that lead to this maturation success or failure
are unknown.

Methods: Using a standardized protocol, duplex ultrasound was performed at 1 day, 2
weeks, and 6 weeks to map the temporal changes in flow rate and vein diameter following
AVF creation (n=582 subjects). Mixed effects regression analyses with random surgeon
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effects, controlled for fistula location, were performed to examine the relationships between
patient demographic/clinical/anatomic factors and both absolute and interval adaptation
differences in diameter and flow.

Results: Greater age, female sex, black race, diabetes, history of coronary artery
disease, and AVF transposition were associated with reduced vein diameter at 6 weeks,
versus those without these characteristics (Table). Older age, female sex, black race,
diabetes, peripheral and coronary artery disease, and smaller anastomotic lengths were
associated with reduced AVF flow at 6 weeks. Examining the temporal changes in these
parameters between 1 day and 6 weeks (Figure) also revealed differences in vein adaptation
between patient subgroups. Patients with increasing age, diabetes, and AVF transposition
demonstrated compromised venous dilation. Diabetes and increasing age were associated
with progressively diminished flow augmentation over that period.
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anouy Fistula Flow (%)
Diameter (mm) e
" ——1 Dy - 6 Weeks
" Oiff.in P | Diffin | P
Predictor Variable
Outcome Value | Outcome  Vialue Venous Diameter (mm) Fistula Flow (%)
Age (10 years) 016 02| 822 .00 - ——
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Conclusions: AVF diameter and flow are associated with multiple demographic
and clinical factors. Impaired vein dilation and reduced capacity for flow augmentation
contributed to moderated diameters and flows among older and diabetic patients, and to
smaller diameters among patients with transposed vein fistulas. This understanding of the
physiologic mechanisms that are associated with maladaptive remodeling provides needed
granularity to clinical maturation failure.

Funding: NIDDK Support
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Effect of Dietary Sodium Restriction on Human Urinary Metabolomic
Profiles Kristen L. Jablonski,'? Jelena Klawitter,> Michel Chonchol,? Candace
Bassett,' Matt Racine,' Douglas R. Seals.! !Univ of Colorado Boulder, Boulder,
CO; ?Univ of Colorado Denver, Aurora, CO.

Background: Metabolomics is a relatively new field of “-omics” research, focusing
on high-throughput identification of small molecular weight metabolites. Diet has both
acute and chronic effects on metabolic profiles; however, alterations in response to dietary
sodium restriction (DSR) are completely unknown. The goal of this study was to explore
changes in urine metabolites in response to DSR, as well as their association with previously
reported improvements in vascular function with DSR.

Methods: Using stored urine samples from a 10 week randomized, placebo-controlled
cross-over study of DSR in 17 middle-aged/older adults (6M/11F; 6242 yrs, means.e.)
with moderately elevated SBP (130-159 mmHg) and otherwise healthy, we performed a
liquid chromatography—mass spectrometry (LC/MS)-based analysis of 289 metabolites.
We identified metabolites that were significantly altered between the normal (153+7
mmol/day) and low sodium condition (70+7 mmol/day), as well as their association with
responsiveness to previously reported improvements in vascular endothelial function
(brachial artery flow-mediated dilation [FMDy,]) and large elastic artery stiffness (aortic
pulse-wave velocity [aPWV]).

Results: 13 metabolites were significantly altered (12 up- and 1 down-regulated)
during the low sodium condition, and 10 of these exceeded our pre-specified threshold
of a clinically significant change of >40%. These metabolites were involved in biological
pathways broadly related to cardiovascular risk, nitric oxide production, oxidative stress,
osmotic regulation, and metabolism. Furthermore, 2 of these metabolites (serine and
D-gluconate) were independently associated with previously reported improvements in
the primary vascular outcomes of FMD;, and/or aPW'V.

Conclusions: This proof of concept study provides the first evidence that DSR is a
stimulus that induces significant changes in urinary metabolomic profiles, some of which
are related to improved vascular function with reduced dietary sodium. Larger follow-
up studies will be required to confirm and further elucidate pathways that are altered in
response to DSR.

Funding: Other NIH Support - AG013038, AG006537, AG033994, TR000154
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TH-OR089

A Plasma Proteomic Classifier to Predict Transition of Albuminuria Stage
in Subjects with Hypertension Michelle Pena,' Georg Heinze,® Peter Rossing,*
Dick de Zeeuw,' Hiddo Jan Lambers Heerspink,' Joachim Jankowski.?> Univ
Medical Center Groningen, Groningen, Netherlands; *Univ Hospital RWTH,
Inst for Cardiovascular Research, Aachen, Germany; *Medical Univ of Vienna,
Vienna, Austria, *Steno Diabetes Center, Gentofte, Denmark.

Background: Development of micro- or macroalbuminuria is a hallmark of progression
of nephropathy in various diseases including hypertension. Early detection of patients with
hypertension at risk for micro- or macroalbuminuria may facilitate prevention and treatment
of renal diseases. We aimed to develop a plasma proteomic classifier specific to hypertension
that could predict the development of micro- or macroalbuminuria.

Methods: Patients with hypertension (n=125) were selected for this case-control
study from the PREVEND cohort. Cases transitioned in albuminuria stage from normo- to
microalbuminuria or micro- to macroalbuminuria during 2.7-years. Controls, matched for
age, gender, and baseline albuminuria stage, did not transition. Plasma proteomic profiles
were measured by LC-electrospray-trap mass-spectrometry and a classifier was developed
and cross-validated for prediction of transition to micro- or macroalbuminuria. Improvement
in risk prediction was tested on top of a baseline model of albuminuria, eGFR, and renin-
angiotensin-system intervention (RASi) use. The external validity of the classifier was
tested in a type 2 diabetes cohort (n=82).

Results: The proteomic classifier was independently associated with transition in
albuminuria (Odds ratio 1.26, 95% CI=1.11-1.42, p<0.01). The classifier improved risk
prediction for transition in albuminuria on top of the baseline model (C-index from 0.68 to
0.78; p<0.01; IDI 0.061 p=0.034). The association was similar in case-control pairs with
RAS:I use (C-index from 0.71 to 0.78) or without RASi use (C-index from 0.69 to 0.81).
The peptides included in the classifier could not be detected in a type 2 diabetes cohort
suggesting disease specific peptides.

Conclusions: A hypertension-specific plasma proteomic classifiers was developed and
validated that could predict the transition of albuminuria stage beyond established renal
risk markers. These results have to be validated in a prospective cohort.

TH-OR090

Association of Plasma Renin with Subclinical Cardiovascular Disease in
a Population-Based Cohort: The Multi-Ethnic Study of Atherosclerosis
Dena E. Rifkin,'? Joseph A. Abdelmalek,'? Nancy Jenny,® Robyn L. Mcclelland,*
Matthew Jay Budoff,’ Joachim H. Ix,'? Matthew Allison."?> 'UC San Diego; *VA
San Diego; *Univ of Vermont, *Univ of Washington, Seattle; "'UCLA.

Background: Several studies have demonstrated an association with renin and
cardiovascular disease. Many experimental studies support a link between RAAS
activation and atherosclerosis, as both renin and aldosterone are known to be profibrotic.
We hypothesized that plasma renin activity (PRA) and aldosterone would be associated
with markers of subclinical CVD, independent of traditional cardiovascular risk factors in
a multi-ethnic population without clinical CVD.

Methods: A cross sectional analysis of 1800 individuals from the Multi-Ethnic Study
of Atherosclerosis (MESA) study was performed. PRA and aldosterone were measured,
in addition to quantification of coronary artery calcification (CAC), internal carotid artery
intima-media thickness (IMT), and ankle-brachial index (ABI).

Results: The mean age was 64.5 years, and 50.3% were male. Twenty percent of the
study population was African American, 26% Hispanic, 13.1% Asian and 40.8% White.
After multivariable adjustment including demographic, cardiovascular, and kidney markers,
increasing quartiles of PRA were associated with a more than 50% higher odds of CAC
presence or high cIMT and a tripling of the odds of having a low ABI in the highest renin
quartile.
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Race did not modify associations of PRA with either CAC or IMT. Aldosterone was not
independently associated with subclinical atherosclerosis, and adjustment for aldosterone
did not affect these estimates.
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Conclusions: In a large multi-ethnic cohort, renin was independently associated with
greater prevalence of subclinical atherosclerosis in multiple vascular beds. This finding
was independent of demographic factors as well as aldosterone levels.

TH-OR091

Association of Body Fluid Composition with Resistant Hypertension in
Patients with Chronic Kidney Disease Toshiyuki Aoki,' Yasushi Ohashi,'
Reibin Tai,' Sonoo Mizuiri,?> Yoshihide Tanaka,' Atsushi Aikawa,' Ken Sakai.'
INephrology, School of Medicine, Faculty of Medicine, Ohta-ku, Tokyo, Japan,
’Nephrology, Ichiyokai Harada Hospital, Hiroshima-shi, Japan.

Background: Treatment-resistant hypertension remains a common clinical issue in
patients with chronic kidney disease (CKD). Our objective is to investigate the association
of body fluid composition with treatment-resistant hypertension in patient with CKD.

Methods: Using bioimpedance analysis (BIA), body fluid composition was measured
in 149 patients with CKD from 2005 to 2009, who were followed until August 2013. The
ratio of extracellular water measured by BIA (ECWy,,) to total body water calculated using
the Watson formula (TBWy,.,) was used as an indicator of volume excess. Treatment-
resistant hypertension was defined as an office BP of >130/80 mmHg, despite receiving
>3 antihypertensives including diuretics, or >4 drugs usage. Main outcomes were adverse
renal outcomes, as defined by a decline of 50% or more from baseline glomerular filtration
rate or initiation of renal replacement therapy and cardiovascular events.

Results: Treatment-resistant hypertension was present in 37 patients (24.8%). Patients
with treatment-resistant hypertension were more likely to be older and male and have
diabetes mellitus, higher body mass index (BMI), lower eGFR and serum albumin, higher
triglyceride and UPCR levels, and volume excess (p < 0.05). Compared with patients
with no treatment-resistant hypertension during a median 4.9-year follow-up, those with
treatment-resistant hypertension had worse adverse renal outcomes (21.3 versus 6.1 per
100 patient-years, P < 0.001) and cardiovascular events (5.0 versus 1.5 per 100 patient-
years, P=0.009) by Kaplan—Meier survival analysis. In multivariate analysis, body mass
index and volume excess remained independently associated with treatment-resistant
hypertension. The best cut-off value of ECWy,/TBW,,, ratios for Treatment-resistant
hypertension was 39.9%.

Conclusions: Treatment-resistant hypertension is associated with fat content and
volume excess, which exhibits adverse renal outcomes and cardiovascular events. These
findings emphasize the importance of adequate weight and volume status.

TH-OR092

Elevated Endogenous Ouabain and Reduced Excretion of Uric Acid after
Acute Salt Load in Hypertensive Patients Chiara Lanzani,' Lorena Citterio,’'
Elena Brioni,' Marco Simonini,' Chiara Maggioni,' Elisabetta Messaggio,' John
Hamlyn,? Paolo Manunta.! ‘San Raffaele Scientific Inst, Milan, Italy; *Univ of
Maryland, Baltimore.

Background: The independent functional role of serum uric acid (UA) in enhancing
cardio-renal risk is controversial. The permeability glycoprotein (PGP) encoded by the
ATP-binding cassette B1 gene (ABCBI1), extrudes UA in the kidney, and is associated with
chronic kidney disease. Endogenous ouabain (EO), an adrenal steroid hormone, and UA are
increased among hypertensives and both are associated with increased cardiovascular risk.
The present study examined the relationship between baseline EO and the renal excretion
of UA in hypertensives after an acute Na load.

Methods: Plasma EO, and the fractional excretion of Na+ and UA were determined
in 222 naive hypertensives (age 52.3£10.6 years, BMI 25.7+2.99 Kg/m?) after 2 hour of
0.9% NaCl infusion.

Results: Elevated plasma EO was associated with higher systolic and diastolic BP.
Genotype analysis for EO levels and UA were significant for the ABCB1 rs1045642, with the
minor allele tracking with higher EO (T/T 184.7 (147-272) versus C/C+C/T 211.1 (193-366)
pmol/l, p=0.033). FEUA after the NaCl load was lower in T/T carriers (7.21£0.34 ) versus
the CC+CT variants (8.4+3.95 p=0.046). A direct (b=3.57) linear relationship (p=0.0004)
was present between baseline plasma EO and FEUA after salt loading.

Conclusions: EO and urinary UA excretion are strictly related, likely via the same
(PGP) tubular transporter. Our results imply that UA is a marker for high EO and that EO
is the functional effector of UA risk.

TH-OR093

Effect of Arteriolar Hyalinosis on the Blood Pressure-Dependent Proteinuria
in Non-Nephrotic Chronic Kidney Disease Ryo Zamami,' Kentaro Kohagura,'
Yusuke Ohya,' Kunitoshi Iseki.? !Cardiovascular Medicine, Nephrology and
Neurology, Univ of the Ryukyus, Nishihara-cho, Okinawa, Japan; *Dialysis Unit,
Univ Hospital of the Ryukyus, Nishihara-cho, Okinawa, Japan.

Background: It has been suggested that afferent arteriolar hyalinosis was associated
with disturbed autoregulation of glomerular hemodyanamics. However, effect of afferent
arteriolar hyalinosis on a relationship between blood pressure (BP) and proteinuria is
unknown in chronic kidney disease (CKD) patients.

Methods: A total of 208 consecutive patients who underwent renal biopsy at our
department between 2003 and 2007 were considered for the study. We excluded patients
receiving renin angiotensin inhibitors, or steroids or calcineurin inhibitors, and those with
diseases such as vasculitis, which cause morphological changes to renal arterioles. We then
selected non-nephrotic CKD patients defined as serum albumin equal or more than 3 g/
gCr, leaving us with 103 patients (48 men and 55 women) for analysis.Arteriolar hyalinosis
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were assessed by semi quantitative grading for arterioles. We compared the relationship
between systolic BP category (<120, 120-140, >140) and urine protein (g/gCr) the patients
with or without arteriolar hyalinosis.

Results: The mean + standard deviation values for patients’ age, BP, estimated
glomerular filtration rate (eGFR), and urine protein were as follows: 39+ 18 years, 126
+ 20/75 £ 12 mmHg, and 86 + 38 ml/min/1.73 m?, and 1.2+1.1 g/gCr, respectively.
Either, systolic BP or mean arteriolar hyalinosis index was significantly correlated with
log-transformed urine protein (r=0.27, p=0.006; r=0.35, P=0.0003), respectively. In the
patients with hyalinosis (n=53), proteinuria (g/gCr) was significantly increased as systolic
BP category was increasing (1.0, 1.2, 2.1, ANOVA p=0.03). In contrast, there was no
significant association between systolic BP category and urine protein in the patients
without hyalinosis (n=50).

Conclusions: These results indicated that renal arteriolar hyalinosis might potentiate the
susceptibility of glomerular damage by BP in non-nephrotic CKD patients. Dysregulation
of afferent arteriolar resistance via arteriolar sclerosis may be involved in hypertensive
renal damage.

TH-OR094

Long-Term Intake of Animal Flesh and Risk of Developing Hypertension in
Three Prospective Cohorts Lea Borgi, John P. Forman. Nephrology, Brigham
and Women's Hospital, Boston, MA.

Background: Prospective data are scarce on the relation of red meat, seafood, and
poultry consumption with hypertension risk. Although red and processed meats are generally
considered to have adverse cardiovascular consequences, seafood is believed to be protective
and poultry’s effect is controversial.

Methods: We prospectively examined the independent association of animal flesh
intake with incident hypertension in three large longitudinal cohort studies of originally
non-hypertensive individuals: Nurses’ Health Study I (NHS1, n=62,273, aged 38-63 years
in 1984), Nurses’ Health Study IT (NHS2, n=88,831, aged 27-44 years in 1991), and Health
Professionals Follow-up Study (HPFS, n=37,414, aged 40-75 years in 1986). Information
about diet (using a validated food frequency questionnaire), behaviors, and health status
was updated biennially. We used multivariable Cox proportional hazards regression to study
the associations of different types of flesh (red meat, processed meat, seafood, and poultry)
with the risk of developing hypertension while controlling for numerous other hypertension
risk factors. We then used random effects meta-analysis to derive pooled estimates of effect.

Results: Compared with participants whose consumption was <1 serving/month, the
pooled hazard ratios (HR) among those whose intake was >1 serving/day were 1.31 (95%
CI: 1.23-1.39) for total meat (a combination of processed and red meat), 1.06 (0.98-1.14) for
seafood, and 1.22(1.11-1.33) for poultry. Seafood was associated with an increased risk of
hypertension in NHS2 (HR=1.15, p-trend<0.001) and HPFS (HR=1.18, p-trend<0.001), but
not in NHS1. In substitution analyses, replacing one type of flesh with another (eg, replacing
red meat with seafood) did not increase or decrease risk of hypertension. Consumption of
any animal flesh >1 serving/day was associated with an important increase in the risk of
hypertension (pooled HR= 1.29[1.15-1.45]).

Conclusions: Our results suggest that long-term intake of animal flesh is prospectively
and independently associated with an increased risk of developing hypertension.
Furthermore, in addition to meat, poultry intake was associated with increased risk, and
seafood was not found to be protective.

TH-OR095

Elevated Blood Pressure Index and Decreased Nocturnal Dip Are
Risk Factors for Cognitive Dysfunction in Children and Young Adults
Nina Laney,' Stephen R. Hooper,? Jerilynn Radcliffe,' Ji Young Kim,' Rebecca
Ruebner,! Erum A. Hartung,' Divya Ganeshmurthy Moodalbail,* Susan L. Furth.'
!Children’s Hospital of Philadelphia, *Univ of North Carolina; ’Nemours/A.I.
duPont Hospital for Children.

Background: Hypertension (HTN) is a known risk factor for cognitive dysfunction in
adults, yet there are few studies examining the same in children and young adults. Thus,
we aim to elucidate the relationship between HTN and cognitive function in a younger
population.

Methods: Cross-sectional study of 104 subjects, ages 8-25, including 65 with chronic
kidney disease (CKD) [mean(SD) age 15.7(3.9) yrs, eGFR 48.6(23.7) mL/min/1.73 m?,
16 with transplant, 2 on dialysis] and 39 healthy controls [mean(SD) age 15.1(3.7) yrs,
eGFR 103.1(20.3) mL/min/1.73 m?]. Each completed 24 hour ambulatory blood pressure
measurement (ABPM) and a neurocognitive battery consisting of measures of Language,
Attention, Inhibitory Control, Problem Solving, Set Shifting, Visuospatial, Memory (Verbal
and Visual), Working Memory (Verbal and Visual), and Executive Function. Neurocognitive
results were converted to z-scores based on published norms. ABPM data yielded measures
of systolic and diastolic means, percent dipping, load, and index, using 95th percentile
limits based on age, height, and gender.

Results: After controlling for CKD versus control, race, and maternal education,
multiple regression analysis showed significant associations with ABPM measures in
Verbal Memory and Set Shifting. Systolic and diastolic index were negatively associated
with performance in the Verbal Memory domain, with a decrease of 0.66 (P=0.002) and
0.53 (P=0.006) in z-scores for every 0.1 point increase in systolic and diastolic index,
respectively. Systolic dipping was negatively associated with Set Shifting, with a decrease
of 0.03 in z-score (P = 0.04) for every 1% decrease in systolic dipping.
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Conclusions: Children and young adults with increased systolic and diastolic indices
and decreased systolic dipping on ABPM show clinically significant deficits in Verbal
Memory and Set Shifting, regardless of disease, race, and maternal education. Early
identification and treatment of HTN may be effective in preserving cognitive function.

Funding: Other U.S. Government Support

TH-OR096

Examining Association of Medical Non-Adherence with All-Cause Mortality
in Incident Hypertensive U.S. Veterans Elvira Gosmanova,' Jun Ling Lu,'
Elani Streja,? William C. Cushman,® Miklos Zsolt Molnar,'! Kamyar Kalantar-
Zadeh,? Csaba P. Kovesdy.>' 'Univ of Tennessee, *Univ of California Irvine;
SMemphis VAMC.

Background: Non-adherence to antihypertensive drugs (AHD) is associated with
adverse outcomes, but mediators of this relationship are poorly understood. We examined
the effect of ICD-9 code for medical treatment non-adherence (V15.81) on survival in a
cohort of hypertensive U.S. veterans and explored possible mediators of this association.

Methods: Historical prospective cohort study involving 311,622 newly treated
hypertensive individuals (mean age 53.8 years, 90.9% males, 20.3% black, 7.1% with
V15.81). Associations between V15.81 assigned prior to treatment with AHDs, and all-cause
mortality were examined in Cox models adjusted for demographics and co-morbidities.
Effect mediation was examined by additional adjustment for follow-up adherence to AHD
through pharmacy dispensation records analysis (PDRA), mean follow-up BP, and follow-up
BP variability (measured as the median absolute deviation from the mean).

Results: 27,384 patients (8.9%) died (mortality rate 23.1 [22.8-23.4]/1000 patient-
years) during a median follow up of 3.8 years. Patients with V15.81 had higher all-cause
mortality and this association remained unchanged after serial adjustments (Figure), even
though PDRA, mean BP, and BP variability were independently associated with higher

mortality.
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follow up BF  BPand BF  folow up BP and
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Conclusions: Assignment of V15.81 prior to AHD therapy was associated with
increased all-cause mortality in incident hypertensive U.S. veterans, independent of AHD
adherence or follow up BP. Non-pharmacologic aspects of adherence may explain these
associations. Non-adherence is a complex condition and further research is needed to
understand what modifiable patient characteristics are prone to interventions that could
improve outcomes in hypertensive individuals.

Funding: NIDDK Support, Veterans Affairs Support

TH-OR097

Renal and Heart Function in Essential Hypertension Vanessa E. Tzamou,'
Panagiota E. Giannou,?> Eva Karpanou,® Dimitrios Petras,> Gregory Vyssoulis.'
'Hypertension Unit, 1st Cardiology Clinic Athens Univ Hippokration Hospital,
Athens, Greece, *Nephrology, Hippokration Hospital, Athens, Greece;
*Hypertensive Center, Onassis Cardiosurgery Center, Athens, Greece.

Background: The relationship between heart and renal function is a precarious matter
that has been investigated through the years. Lately many studies suggest that renal injury is
associated with early stage heart dysfunction. The aim of the present study is to investigate
the grade of renal deterioration according to heart function in non diabetic essential, never
treated, hypertensive patients.

Methods: We studied 7970 consecutive patients (4419 males, mean age 53 years) with
uncomplicated essential hypertension and the correlation between cardiac function using the
Tei index (defined as the sum of the isovolumetric relaxation and contraction time divided
by the ejection time), transmitral blood flow velocities ratio (E/A), ejection fraction (EF)
and kidney injury [eGFR( ml/min), ACR (urine albumin-creatinine ratio)]. Patients were
grouped by ACR (ACR>30 and ACR<30) and eGFR (eGFR>90, eGFR 90-60, eGFR<60).

Results: The model was adjusted for age, gender, blood pressure, lipid profile and
smoking habit. EF was decreased with renal function deterioration as did the E/A ratio,
while the Tei index increased (Table 1). Furthermore EF has higher normal levels in
patients with ACR <30 as did the E/A ratio while Tei index present lower levels (Table 1).
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Conclusions: We found that the Tei index and E/A was correlated with eGFR, and
ACR. It seems that systolic and diastolic heart function indices can be used not only for
the evaluation of the global myocardial performance of hypertensive patients but also for
the assessment of the risk of kidney damage.

TH-OR098

Long Term Cholecalciferol Supplementation in Hemodialysis Patients:
Effects on Mineral Metabolism, Inflammation, and Cardiac Parameters
Patricia Matias,'?3 Cristina Jorge,'** Ana Azevedo,>* Ivo Laranjinha,>* David
Navarro,'® Ana Carina Ferreira,>® Tiago Amaral,>® Marco Mendes,'? Ines
Aires,'** Célia Gil,'>* Manuel A. Ferreira.'* 'Dialysis Clinic, Nephrocare -
Vila Franca de Xira, Vila Franca de Xira, Portugal, *Dialysis Clinic, Dialverca,
Forte da Casa, Portugal; *NIDAN, Lisboa, Portugal.

Background: Vitamin D deficiency is highly prevalent in chronic kidney disease.
The aim of this 5-year prospective study was to evaluate the effects of long term oral
cholecalciferol supplementation on mineral metabolism, inflammation and cardiac
parameters in chronic hemodialysis (HD) patients.

Methods: Serum levels of 25-hydroxyvitamin D [25(OH)D], circulating bone
metabolism, inflammation parameters, pulse pressure (PP) and left ventricular mass index
(LVMI) were evaluated before and after supplementation. Baseline 25(OH)D levels were
measured twice (end of winter and of summer, respectively). Therapy with active vitamin
D and darbepoietin was evaluated. The study included 97 HD patients that completed
60 months of supplementation, 40.6% female, with a mean age of 63.19+14.14 and with
a median HD time, at baseline, of 25 months. Cholecalciferol was given after dialysis
according to 25(OH)D levels in the first 6 months (mean dose of 21.000 IU/week) and
afterwards 8.000 IU/week.

Results: There was a significant increase in serum 25(OH)D levels after
supplementation (23.13+13.16 versus 44.13£11.92; p<0.001). On the opposite, serum
calcium (p=0.02), phosphorus (p=0.018) and iPTH (p=0.03) were decreased. A reduction
in the dose and number of patients treated with active vitamin D (p<0.001) and darbepoietin
was also observed (p=0.02), with no modification of hemoglobin values. Serum albumin
increased (p<0.001) and C-reactive protein decreased (p=0.01) during the study. PP
(p=0.007) and LVMI (p=0.02) were significantly reduced at the end of supplementation.

Conclusions: Long term oral cholecalciferol supplementation in HD patients appears
to be an easy and cost-effective therapeutic measure. It allows correction of vitamin
D deficiency, better control of mineral metabolism with less use of active vitamin D,
attenuation of inflammation, reduced dosing of erythropoiesis stimulating agents, and
possibly, improvement of cardiac dysfunction.

TH-OR099

Proteinuria Increases Phosphatemia By Altering Tubular Handling
of Phosphate Pierre-Yves F. Martin,' Sophie M. De Seigneux,' Marie
Courbebaisse,” Joseph M. Rutkowski,* Alexandra Wilhelm-Bals,' Marie
Metzger,” Dominique Prie,” Carsten A. Wagner,® Benedicte Stengel,? Philipp
Scherer,* Eric Feraille,! Pascal Houillier,> 'Univ Hospital of Geneva,
Switzerland; *Hopital Européen Georges Pompidou, France, 3Univ of Zurich,
Switzerland; *UT Southwestern Medical Center.

Background: Proteinuria and elevated phosphatemia are cardiovascular risk factors
independent of glomerular filtration rate (GFR). We hypothesized that proteinuria modifies
tubular handling of phosphate.

Methods: We studied phosphate handling in nephrotic children and in a cohort of
1738 CKD patients. To understand the molecular mechanisms, we induced glomerular
proteinuria in two animal models: a toxic and a genetic model of glomerular lesions. OK
and mDCT cells were used for in vitro studies.

Results: Plasma FGF23 and phosphate levels increased whereas fractional excretion of
phosphate decreased during proteinuric phase as compared to remission phase in nephrotic
children. Cross-sectional analysis of a cohort of 1738 CKD patients showed that 300mg/24h
albuminuria or higher is predictive of higher phosphate levels, independent of GFR and
other factors. Albuminuric patients also displayed higher plasma FGF23 and PTH levels.
Rats with puromycin aminonucleoside induced proteinuria displayed elevated FGF23,
but higher renal NaPi-Ila and lower Klotho proteins expression associated with decreased
phosphorylation of FRS2a., a major FGF23 receptor substrate. In phosphate loaded rats,
proteinuria impaired NaPi-Ila apical retrieval in proximal tubular cells. These findings were
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confirmed in transgenic mice that develop proteinuria resulting from podocyte depletion.
In vitro, albumin did not directly alter phosphate uptake in proximal OK cells, whereas it
downregulated Klotho in distal tubular cells.

Conclusions: We show that proteinuria increases phosphatemia independent of GFR
and despite elevated FGF23 in children and adults CKD patients. Experimentally, we
observed that proteinuria increased proximal tubule NaPi-Ila expression and is associated
with downregulation of Klotho which confers FGF23 resistance. Proteinuria thus induced
elevation of both FGF23 and phosphate, potentially contributing to cardiovascular disease.

Funding: Private Foundation Support, Government Support - Non-U.S.

TH-OR100

PAI-1 Regulates FGF-23 Metabolism in Plasma Aaron T. Place,'? Mesut
Eren,' Toshio Miyata,® Douglas E. Vaughan.'? 'Dept of Medicine, Northwestern
Univ, Chicago, IL; *Feinberg Cardiovascular Research Inst, Northwestern
Univ, Chicago, IL; *United Centers for Advanced Research and Translational
Medicine, Tohoku Univ Graduate School of Medicine, Sendai, Miyagi, Japan.

Background: Elevated blood levels of fibroblast growth factor-23 (FGF-23) are
present in a variety of human diseases and conditions including chronic kidney disease,
autosomal dominant hypophosphatemic rickets, and tumor-induced osteomalacia.
Furthermore, increased levels of FGF-23 are independently associated with mortality in
patients undergoing dialysis. Clearly, methods to reduce the elevated FGF-23 levels in
these settings offer novel therapeutic potential.

Methods: We investigated the effects of plasminogen activator inhibitor type-1 (PAI-
1) activity on plasma levels of FGF-23 in transgenic mice that overexpress a stable form
of human PAI-1 and in klotho mice that were treated with a novel small molecule PAI-1
inhibitor, TM5441. We also investigated how plasminogen activators (PAs) affect FGF-23
using recombinant human FGF-23, tissue-type (t-PA) and urokinase (uPA) PAs and PAI-1.

Results: We observed that the PAI-1 transgenic mice exhibit 3.5-fold elevated plasma
levels of FGF-23 compared to littermate controls. Additionally, pharmacologic inhibition
of PAI-1 activity with TM5441 reduced plasma levels of FGF-23 by over 60% (p<0.01)
in klotho mice, which also display elevated PAI-1 levels compared to WT littermates. The
mechanism through which PAI-1 contributes to increased FGF-23 levels appears to involve
PA-dependent proteolysis, as both t-PA and uPA were observed to cleave FGF-23 in vitro.
Furthermore, inhibition of t-PA or uPA by PAI-1 prevented the proteolysis of FGF-23,
which was then restored by pretreatment of PAI-1 with TM5441.

Conclusions: Taken together, these results suggest that t-PA and uPA play a critical
role in the proteolytic clearance of circulating FGF-23. PAI-1, the primary inhibitor of PAs
in plasma, is a key regulator of this process. Furthermore, selective inhibition of PAI-1
offers a novel and direct therapeutic approach to reduce the high levels of FGF-23 seen in
many human diseases and conditions.

Funding: NIDDK Support, Other NIH Support - 2ROIHL051387 and
1PO1HL108795
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Rapid Minute-to-Minute Regulation of Plasma Fibroblast Growth
Factor 23 — A Key Role of the Kidney Maria Lerche Mace,' Eva Gravesen,?
Jacob Hofman-Bang,” Klaus Olgaard,> Ewa Lewin.'? !Nephrology, Herlev
Hospital, Univ of Copenhagen, Denmark; *Nephrology, Rigshospitalet, Univ
of Copenhagen, Denmark.

Background: Chronic uremia is characterized by high circulating levels of fibroblast
growth factor 23 (FGF23), yet the mechanisms behind are not completely clarified. Recently,
studies reported a rise in FGF23 during acute kidney failure. The aim of the present study was
to examine the impact of the kidney on the very early minute-to-minute regulation of FGF23,
along with the importance of PTH and the FGF receptor 1 (FGFR1) signaling pathway.

Methods: Adult male Wistar rats were randomized to either acute bilateral or unilateral
nephrectomy (NX, UNX), parathyroidectomy (PTX) or sham surgery. The FGFR1 signaling
pathway was blocked by pharmacological inhibitor of FGFR1 (PD173074) prior surgery.
Furthermore, to examine FGF23 kinetics an iv bolus of 0.1 pug of recombinant human FGF23
(LC lab) was administered after suppression of endogenous FGF23 by PD173074. Intact
FGF23 levels were measured using the intact FGF23 Kainos assay.

Results: NX resulted in an immediate, within 15 minutes, increase in FGF23 levels from
112+18 to 267+26 pg/ml (p< 0.001), and then the following levels remained stable. UNX
generated as well a prompt rise in FGF23 to 147420 pg/ml, reaching a level in between NX
and sham group, the latter demonstrating stable FGF23 levels. NX and PTX+NX showed
same FGF23 levels. PD173074 suppressed FGF23 levels to 36+8 pg/ml, which similarly
increased by 1344+34% in PD173074 and 155£30% in vehicle groups after NX (ns). The
half-life of rhFGF23 was significantly prolonged from 5.4 to 14.5 min in anephric rats
(p<0.01) independently of FGFR1 inhibition.

Conclusions: The present results clearly demonstrate the importance of the kidney in
the very rapid regulation of FGF23, as acute total nephrectomy immediately, within minutes,
resulted in a more than 200% rise in FGF23 levels. This effect was independent of PTH and
a similar increase was demonstrated, too, after inhibition of the FGFR1 signaling pathway.
The half-life of FGF23 was significantly prolonged in anephric rats. A principal role of the
kidney in the rapid regulation and rapid clearance of FGF23 is shown.

Funding: Government Support - Non-U.S.
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Inflammation and Iron Deficiency Stimulate FGF23 Production
Valentin David,! Aline Martin,! Kimberly Zumbrennen-Bullough,® Chia Chi
Sun,’ Herbert Y. Lin,’ Tamara Isakova,’ Jodie L. Babitt,? Myles S. Wolf.? 'Univ
of Miami, *Northwestern Univ, SMassachusetts General Hospital.

Background: Iron deficiency and inflammation are common in CKD, and associated
with elevated circulating levels of fibroblast growth factor-23 (FGF23). We tested the
hypothesis that iron deficiency and inflammation regulate FGF23 production.

Methods: To investigate the effects of inflammation on FGF23 production, wild-type
(WT) mice received a single injection of heat-killed Brucella abortus (BA), interleukin-1B
(IL1B) or saline (Ctr). To test the effects of iron deficiency, WT mice were fed low-iron
or normal diets for 3 weeks.

Results: Inflammation decreased serum iron levels 6 hours after injection of both
BA and IL1B mice compared to Ctr mice. In BA mice, inflammation was accompanied
by increased FGF23 mRNA expression in bone and a 9-fold increase in serum C-terminal
FGF23 levels (cFGF23, which detects both intact FGF23 and its inactive C-terminal
cleavage fragments). IL1B-injected mice demonstrated a comparable 3.5-fold and 8-fold
increase in cFGF23 at 3 and 6 hours post-injection, respectively. No acute changes in intact
FGF23 (iFGF23) levels were observed during the early post-injection period in either model,
suggesting that FGF23 production and cleavage initially increase in parallel in response to
inflammation. By 4 days post-injection, serum iFGF23 levels increased by 1.4-fold in IL1B
mice compared to Ctr. Consistent with increased bioactive FGF23, mRNA expression of
renal Cyp24al increased 4—fold, Cyp27bl decreased 3-fold, and Npt2a decreased 2-fold,
resulting in increased phosphate excretion. Sustained iron deficiency induced by a low iron
diet mimicked the effects of inflammation and resulted in a 2.5-fold increase in cFGF23,
a 3-fold increase in osseous FGF23 mRNA expression, and a 2-fold increase in iFGF23.

Conclusions: Inflammation and iron deficiency stimulate FGF23 production but
secretion of the intact protein is overridden initially by a simultaneous increase in proteolytic
cleavage of FGF23. Chronic inflammation and sustained iron deficiency, however, lead
to increased intact FGF23. These data suggest that iron deficiency and inflammation may
contribute to elevated FGF23 levels in CKD.

TH-OR103

FGF23 Targets the Heart by Activating FGFR4 Ansel P. Amaral,' Alexander
Grabner,' Saurav Singh,! Karla J. Schramm,' Alexis J. Sloan,' Myles S. Wolf,?
Christian Faul.! 'Univ of Miami Miller School of Medicine, Miami, FL;
’Northwestern Univ Feinberg School of Medicine, Chicago, IL.

Background: Serum FGF23 levels are elevated in patients with chronic kidney
disease (CKD) and are independently associated with increased rates of left ventricular
hypertrophy (LVH). A recent translational study from our group demonstrated that FGF23
is a causal factor in the pathogenesis of LVH: we reported that FGF23 induces hypertrophy
of cardiac myocytes via FGF receptor (FGFR)-dependent signaling and independent of
klotho, which is the FGF23 co-receptor in the kidney. Different from klotho expressing cell
types, FGF23 does not stimulate Ras/MAPK signaling in cardiac myocytes, but activates
the PLCy/calcineurin/NFAT axis, a potent pro-hypertrophic signaling pathway in the heart.
Mammals express four different FGFR isoforms (FGFR1-4), and we currently focus on the
identification of the FGFR isoform that mediates FGF23’s cardiac effects. Our preliminary
work in HEK293 cells that lack klotho indicates that of the four ectopically expressed FGFR
isoforms, only FGFR4 can bind and activate PLCy upon FGF23 stimulation.

Methods: To determine if FGFR4 activation in cardiac myocytes is required for
FGF23-induced hypertrophy, we studied constitutive FGFR4 knockout (-/-) mice. Cardiac
myocytes were isolated from newborn mice, treated with recombinant FGF23 for 48 hours
and analyzed for hypertrophic cell growth. Serum FGF23 levels were elevated in adult
FGFR4-/- mice and wild type littermates via administration of a high phosphate (2%) diet
for 3 months followed by histological and serological analyses.

Results: Isolated cardiac myocytes from FGFR4-/- mice are protected from FGF23-
induced hypertrophic growth. High phosphate diet causes a significant increase in serum
phosphate and FGF23 in wild type and FGFR4-/- mice, without inducing kidney injury.
However, only wild type but not FGFR4-/- mice develop LVH.

Conclusions: The FGF23-induced hypertrophic growth of cardiac myocytes
requires FGFR4 and mice with elevated FGF23 lacking FGFR4 are protected from LVH.
Pharmacologically blocking FGF23-mediated FGFR4 activation in the heart could represent
a novel approach to reduce cardiac damage in CKD.

Funding: NIDDK Support
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Pharmacologic FGFR4 Blockade Attenuates LVH in a Rodent Model of
CKD Alexander Grabner,' Ansel P. Amaral,' Saurav Singh,' Karla J. Schramm,'
Alexis J. Sloan,! Dominik Kentrup,> Stefan Reuter,” Hermann Pavenstaedt,
Giovana Seno Di Marco,” Myles S. Wolf,? Marcus Brand,? Christian Faul.! /Dept
of Medicine, Univ of Miami Miller School of Medicine, Miami; *Dept of Internal
Medicine D, Univ Hospital Muenster, Muenster, Germany; *Northwestern Univ
Feinberg School of Medicine, Chicago.

Background: Left ventricular hypertrophy (LVH) is an important mechanism of
cardiovascular disease in chronic kidney disease (CKD) and affects up to 90% of patients by
the time they reach dialysis. Serum levels of fibroblast growth factor (FGF) 23 continuously
rise as patients progress to renal failure. Human studies demonstrated a dose-dependent
association between FGF23 levels, increased prevalence of LVH and greater risk of mortality
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among CKD patients. In a recent study we showed that increased FGF23 induces LVH
thereby repositioning FGF23 from biomarker of risk to mechanism of disease.This cardiac
effect is mediated by FGF receptors (FGFR) but does not require klotho, the co-receptor
in “classic” FGF23 target organs like the kidney. Our preliminary analyses indicate that
of the four FGFR isoforms, FGF23 can directly activate FGFR4 in the absence of klotho.

Methods: To determine if FGFR4 activation in cardiac myocytes is required for
FGF23-induced LVH, we used an isoform-specific anti-FGFR4 blocking antibody that is
currently in clinical cancer trials. Neonatal rat ventricular myocytes were co-treated with
recombinant FGF23 and anti-FGFR4 and analyzed for hypertrophic growth. Anti-FGFR4
was administered intraperitoneally to the 5/6 nephrectomy rat model of CKD every three
days for two weeks, starting one hour after surgery, and serum, heart and kidney were
isolated for molecular and histological analyses.

Results: Anti-FGFR4 treatment inhibits FGF23-induced hypertrophic growth of
cardiac myocytes in vitro, and protects 5/6 nephrectomized rats from developing LVH
without reducing the animals’ elevated blood pressure and FGF23 levels or improving
kidney function.

Conclusions: The development of LVH in the 5/6 nephrectomy rat model with
elevated serum FGF23 requires FGFR4 activation. FGFR4 blockade might serve as a novel
pharmacological intervention for LVH in patients with CKD.

Funding: Pharmaceutical Company Support - Roche TCRC

TH-OR105

Association of Bioavailable Vitamin D, Bone Mineral Density and
Markers of Mineral Metabolism in Adults with Nephrotic Syndrome
Ashok Kumar Yadav,' Abhinav Aggarwal,’ Vinod Sharma,' Raja Ramachandran,'
Vivekanand Jha.! 'Nephrology, Post Graduate Inst of Medical Education and
Research, Chandigarh, India; *Internal Medicine, Post Graduate Inst of Medical
Education and Research, Chandigarh, India.

Background: Blood levels of 25-hydroxyvitamin D [25(OH) D] are reduced in patients
with nephrotic syndrome (NS). The relationship between reduction in vitamin D and bone
health and abnormalities in mineral metabolism in NS is unclear. We hypothesized that
alterations in bioavailable vitamin D levels might be linked to these abnormalities in NS.

Methods: We measured ciculating levels of total 25(OH)D, vitamin D binding protein
(DBP), serum albumin, iPTH and fibroblast growth factor-23 (FGF-23) in 43 adults with
sporadic idiopathic NS and 40 healthy controls. Free and bioavailable 25(OH)D were
calculated from previously validated formulae. Bone mineral density (BMD) was measured
at left neck of femur by DEXA.

Results: Compared to healthy controls, total, free and bioavailable 25(OH)D levels
were significantly reduced in patients with NS. Among the nephrotic patients, bioavailable
25(0OH)D was positively correlated with BMD (r = 0.345; p = 0.024), whereas total 25(OH)
D (r=0.072; p=0.65) and free 25(OH)D levels (r=0.18; p=0.25) were not. Bioavailable
25(0OH)D levels showed a strong inverse correlation with iPTH on univariate (r = -0.428;
p = 0.004) and multivariate (b = 0.42, p<0.001) analyses. FGF -23 correlated with iPTH
but not with calcium and phosphorus or vitamin D.

Conclusions: We conclude that bioavailable 25(OH)D is a better measure of vitamin
D status with respect of BMD and mineral metabolism in patients of nephrotic syndrome.

Funding: Government Support - Non-U.S.
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Association of Bone Turnover with Oxidized PTH, but Not ‘Intact’ PTH or
Non-Oxidized PTH, in Patients Undergoing Hemodialysis (HD) Treatment
Berthold Hocher,® Janaina Silva Martins,* Tilman B. Drueke,' Vanda Jorgetti.?
Inserm U1088, UPJV, Amiens, France; *Nephrology, USP, Sao Paulo, Brazil,
SNutr Sciences, Univ Potsdam, Germany, *Univ Maranga, Parana.

Background: Oxidized PTH (oxPTH) does not stimulate the PTH/PTHrp receptor,
in contrast to non-oxidized PTH (n-oxPTH). PTH oxidation has been ignored in the
development of PTH assays: the current intact PTH (iPTH) assays recognize both n-oxPTH
and oxPTH. Our recently developed assay separately measures oxPTH and n-oxPTH. Here
we analyze the relation of iPTH, oxPTH and n-oxPTH with bone morphology parameters
in HD patients.

Methods: Bone histomorphometry data and blood samples for serum biochemistry
were available from 51 HD patients. Mean (+ SD) patients’ age was 55+14 yr, and dialysis
vintage 66+51 mo.

Results: Mean serum iPTH was 6954717, n-oxPTH 97+100, and oxPTH 598+628 pg/
mL. Mean serum Ca was 8.4+2.7 mg/dL, phosphorus 6.0+2.1 mg/dL, 250H vitD 54+28 ng/
mL, and FGF23 9578+16483 pg/mL. Using Pearson’s correlation analyses there was a strong
relationship between iPTH and oxPTH (r=0.998; p<0.0001). The relationship was much
weaker between iPTH and n-oxPTH (r=0.861; p<0.0020). Multivariate linear regression
analysis revealed a positive correlation of mineral apposition rate with oxPTH ($=0.725,
p=0.006) but a negative correlation with n-oxPTH (=-0.661, p=0.020), and no correlation
with iPTH (p=NS). Similarly, there was a positive correlation of bone formation rate with
oxPTH (B=0.816, p=0.002), a negative correlation with n-oxPTH ($=-0.714, p=0.010),
and no correlation with iPTH (p=NS). In addition to these dynamic parameters, there were
similar negative and positive correlations of oxPTH and n-oxPTH, respectively, with the
static parameters osteoblast surface and osteoclast surface. None of the 3 PTH species was
associated with mineralization lag time, bone volume, or fibrosis volume.

Conclusions: Our study in HD patients unexpectedly showed positive correlations of
dynamic and static bone activity parameters with oxPTH, but not with n-oxPTH. These
findings either could indicate a direct stimulation of bone turnover by oxPTH under
conditions of secondary hyperparathyroidism or be merely a reflection of enhanced bone
turnover by oxidative stress.
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TH-OR107

Increased Bone Density in Mice Lacking the Proton Receptor OGR1 Is due
to Increased Osteoblast Activity Nancy S. Krieger, Min Ho Kim, David A.
Bushinsky. Medicine, Univ of Rochester, Rochester;, NY.

Background: Chronic metabolic acidosis (MET) stimulates net calcium (Ca) efflux
from bone by decreasing osteoblastic (OB) bone formation and increasing osteoclastic (OC)
bone resorption. OBs express the H'-sensing G-protein coupled receptor, OGR1, which
appears necessary for MET-induced bone resorption. Mice with a genetic null mutation in
OGRI1 (KO) have increased bone density compared to wild type (WT) which may be due
to increased OB bone formation and/or decreased OC bone resorption. Here we test the
hypothesis that the increased bone density in KO is caused by increased OB activity due
to an inability of these KO to respond to the large endogenous H* production generated
during rapid growth of the mice.

Methods: Femurs were dissected from 8 wk old KO and WT mice and RNA isolated
for real time PCR (QPCR). OBs were isolated from neonatal KO and WT calvariae. RNA
was obtained at confluence for baseline gene expression by QPCR and then after culture
for 2 wks in mineralization medium. RNA expression was normalized to RPL13a.

Results: There is no difference in gross phenotype of KO compared to WT; however,
both uCT and histology demonstrate an increase in bone volume, trabecular number and
trabecular thickness in KO compared to WT (all p<0.05). Bone formation rate and OC
number are also increased (both p<0.05). Femur mRNA from 8 wk old KO mice have
increased OB runx2 expression compared to WT (3.0+0.9 versus 1.8+0.3, p<0.05), with
no difference in OC TRAP (3.2+0.6 versus 2.5+0.5, p=ns) or cathepsin K (2.5+0.6 versus
3.3+0.7, p=ns) levels. Primary KO calvarial OBs have increased expression of runx2
(1.6+0.2 versus 1.1£0.2), osteocalcin (1.8+0.3 versus 1.0+0.1), collagen lal (3.0+0.7
versus 1.2+0.2) and alkaline phosphatase (6.7+2.2 versus 2.0+0.6) at baseline compared
to WT (all p<0.05). After 2 weeks in mineralization medium, KO OBs have elevated runx2
(5.2£1.3 versus 1.140.4), collagen 1al (4.3+0.9 versus 0.7+0.2) and osterix (2.5£1.2 versus
0.4+0.2) compared to WT (all p<0.05).

Conclusions: OGR1 KO mice have a consistent increase in markers of OB activity.
Lack of OGR1 in KO mice results in OBs unable to respond to the large amount of H*
generated by these rapidly growing mice and may account for their increased bone density.

Funding: Private Foundation Support

TH-OR108

Calcineurin Homologous Protein 1 Regulates the Renal Na-K-2Cl-
Cotransporter Kerim Mutig,' Christin Dathe,' Alexander Paliege,' Vera
Jankowski,> Shigeo Wakabayashi,* Takashi Hisamitsu,® Sebastian Bachmann.'

Na+, K+, and Cl- Basic

'Dept of Anatomy, Charité Universitaetsmedizin Berlin, Germany; *Dept of

Nephrology, Charité Universitaetsmedizin Berlin, Germany, 3Dept of Molecular
Physiology, National Cerebral and Cardiovascular Center Research Inst,
Osaka, Japan.

Background: Activity of the thick ascending limb (TAL) Na-K-2Cl-cotransporter
(NKCC2) is facilitated by phosphorylation. Our recent data suggest that calcineurin is
involved in dephosphorylation and deactivation of NKCC2. The activity of the phosphatase
can be modulated by members of the calcineurin homologous protein family (CHP). CHP1
has been implicated in the regulation of several membrane proteins either through direct
interactions or via inhibition of calcineurin. This study focuses on the role of CHP1 in the
regulation of NKCC2.

Methods: CHP1 was localized along the nephron using immunofluorescence. Protein-
protein interactions were studied by co-immunoprecipitation (co-IP) and GST pulldown
assay. Effects of CHP1 on NKCC2 phosphorylation have been evaluated in cell culture.
To evaluate the role of CHP1 during vasopressin (AVP)-induced NKCC2 activation the
AVP analogue desmopressin (IDAVP) has been acutely administered to AVP-deficient rats.

Results: CHP1 and NKCC2 were closely co-localized in the apical compartment of TAL
cells and interacted by co-IP. GST pull down assay with recombinant NKCC2 C-terminus
and N-terminal NKCC2 mutants mimicking its (de)phosphorylation at functionally relevant
residues (T96, T101, T114, and S126) suggested that CHP1 preferentially interacts with
the phosphorylated N-terminal tail of NKCC2. Overexpression of CHP1 substantially
increased phosphorylation of endogenous NKCC2. The role of CHP1 during vasopressin
(AVP)-induced NKCC?2 activation was studied in AVP-deficient Brattleboro rats. Short-
term stimulation of the AVP/V2 receptor axis in these rats resulted in a marked increase of
NKCC?2 phosphorylation which was paralleled by stronger interaction of the transporter
with CHP1 and concomitant, weaker association between NKCC2 and calcineurin.

Conclusions: In sum, our data provide evidence for a permissive role of CHPI in
NKCC2 phosphorylation at baseline and during AVP-induced activation of the transporter.

TH-OR109

Identification of DNPEP, a Cytosolic Aminopeptidase That Cleaves SPAK
in the Kidney Nicolas Markadieu,' Paul A. Welling,? Eric J. Delpire.! 'Dept
of Anesthesiology, Vanderbilt Univ, Nashville, TN, *Dept of Physiology, Univ
of Maryland, Baltimore, MD.

Background: In the kidney, SPAK and OSR1 phosphorylate and activate the sodium
chloride cotransporters NKCC2 and NCC. Although SPAK and OSR1 share high sequence
homology, the molecular size of SPAK is larger than the size of OSR1, due to the presence
of an N-terminal proline-alanine rich domain. In the mouse kidney, SPAK fragments
have been detected and shown to be inhibitory to the activity of NKCC2. It has been
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hypothesized that those fragments originate from alternative translation start sites, but
their precise origin is unknown. Here, we demonstrate that kidney possesses a protease
cleaving SPAK but not OSRI.

Methods: Recombinant fusion proteins were purified from bacteria. Proteolytic
cleavage was monitored by Western blotting. Protease was identified by ion exchange and
size exclusion chromatography combined with mass spectrometry (MS). Identification of
sites of cleavage was done by MS. Inhibitory effect of SPAK fragments was studied in
Xenopus laevis oocytes.

Results: Lysates prepared from mouse kidney possess protease activity that leads to
the cleavage of SPAK into multiple fragments. Cleavage was not prevented by widely used
protease-, proteasome-, aminopeptidases (bestatin)-inhibitors. Proteolytic activity was
inhibited by 1-10 mM DTT, 5-20 mM EDTA and by 5 mM phenanthroline. These results
point to the action of a Zn>* metalloprotease. Active fractions collected from gel filtration
indicated that the protease molecular weight was as large as thyroglobulin. Cation exchange
chromatography combined with MS provided a list of 44 proteases, including seven Zn*'
metalloproteases. Among those, DNPEP caught our attention as it has a molecular weight of
624 kDa and is sensitive to DTT, EDTA, phenanthroline, but not bestatin. DNPEP was cloned
from mouse kidney and recombinant DNPEP produced the same pattern of degradation.
By mass spectrometry, we identified the cleavage sites within SPAK. Corresponding SPAK
fragments were constructed and demonstrated to be inhibitory to NKCC2.

Conclusions: Our data indicate that DNPEP specifically cleaves SPAK in kidney to
give rise to fragments which are inhibitory to NKCC2.

Funding: NIDDK Support

TH-OR110

Functional Characterization of an Alternative Splice Variant of the
Thiazide-Sensitive NaCl Cotransporter Sabina K. Jelen, Omar Tutakhel,
Marco Valdez Flores, Joost Hoenderop, René J. Bindels. Dept of Physiology,
Radboud Univ Medical Centre, Nijmegen, Netherlands.

Background: The importance of the thiazide-sensitive Na*-Cl- cotransporter (NCC)
in renal electrolyte transport and blood pressure regulation has been well documented.
Recently, a new phosphorylation site at serine 811 (pS811) in the carboxyl (C)-terminal
domain of NCC was identified. This phosphorylation site is present only in the longest
NCC splice variant (NCC-Sv), up to now an isoform poorly characterized. The aim of the
present study was to establish localization of NCC-Sv in the human kidney as well as to
determine its functional properties.

Methods: Immunohistological analysis was performed on kidney biopsies of healthy
human subjects. Urinary exosomes were isolated and probed for protein abundance in
Western blot analysis. Functional properties of NCC-Sv was evaluated by *Na* influx
measurements using the Xenopus laevis expression system.

Results: Immunohistological analysis of NCC-Sv in the human kidney showed a
robust expression at the apical site of the distal convoluted tubule. Similarly, the NCC-
Sv protein was detected in human urinary exosomes. We also demonstrated that acute
water loading in human subjects significantly reduces abundance of NCC-Sv in urinary
exosomes. Thiazide-sensitive Na* transport of NCC-Sv was significantly increased in
comparison to the wild type NCC (NCC-Wt). The mutant mimicking a constitutively active
phosphorylation site at the residue 811 (S811D) presented an additional increase of Na*
transport in comparison to unmutated NCC-Sv. Consequently, inactive mutant (S811A)
prevented the enhanced response.

Conclusions: The present study for the first time demonstrates a vast abundance
and dynamic regulation of the alternative isoform of NCC protein in the human kidney,
potentially controlled by additional phosphorylation pathway. Previously underrepresented
NCC-Sv may constitute a unique route of Na* reabsorption and could play an important
role in blood pressure regulation. Analysis of samples from different human pathological
states as well as various in vitro models could aid in determining the precise regulation
and function of NCC-Sv.

TH-OR111

KCNJ10 (Kir4.1) Determines the Apical Na-Cl Expression in the Distal
Convoluted Tubule (DCT) WenHui Wang. Pharmacology, New York Medical
College, Valhalla, NY.

Background: The renal phenotype induced by loss-of-function mutations of Kenjl10
is characterized by salt wasting, hypomagnesemia, metabolic alkalosis and hypokalemia.
However, the mechanism by which Kir.4.1 mutations cause the tubulopathy is not
completely understood.

Methods: Because homozygous Kcnjl0-/- mice were not able to survive more than
two weeks after birth, it prevents studying renal phenotype of adult Kenj10 knockout mice.
Thus, the present study was carried out in p7-p10 neonatal littermates to explore the role
of Kenj10 in regulating the membrane transport in DCT.

Results: Immunostaining demonstrated Kenjl0 and Kenjl6 were expressed in the
basolateral membrane of DCT. The patch-clamp study detected a 40 pS K channel, a
heterotetramer of Kcnj10 and 16, in the basolateral membrane of the early DCT (DCT1)
of p8-p10 wild type Kenj10+/+ mice (WT). The probability of finding the 40 pS K channel
was decreased in Heterozygous Kcnjl0+/- (het) and was zero in homozygous Kenjl10-/-
(knockout) mice. Moreover, the disruption of Kenjl0 almost completely eliminated the
basolateral K conductance and decreased the negativity of the cell membrane potential
in DCT1. Moreover, the lack of Kenjl0 also decreased the basolateral Cl conductance
and inhibited the expression of Ste20-prorin-alanine-rich protein kinase (SPAK).
Immunostaining image showed that NCC was highly expressed in the apical membrane
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of DCT of WT but the staining of NCC was fait in the apical membrane and diffused into
the intracellular space of knockout mice. Western blot further demonstrated that NCC
expression was low in het mice but it was the lowest in knockout mice.

Conclusions: We conclude that Kenjl0 plays a dominant role in determining the
basolateral K conductance and membrane potential of DCT1 and that the basolateral
K channel activity in the DCT determines the apical NCC expression possibly through
SPAK-dependent mechanism.

Funding: NIDDK Support, Other NIH Support - Heart and Lung

TH-OR112

Increased Calcium-Binding Protein 39 (Cab39) Expression in Renal
Tubule Recuses the Gitelman-Like Phenotype in Wnk4 Knockout Mice
Sung-Sen Yang, Shih-Hua P. Lin, Chih-Jen Cheng. Div of Nephrology, Tri-
Service General Hospital, Naional Defense Medical Center, Taipei, Taiwan.

Background: Recently, it was shown that an ubiquitously expressed Cab39 protein
could also stimulate Na-(K)-(2)Cl cotransporter [N(K)CC] through activating SPAK/OSR1
kinases mimicking WNK1/4 kinases in vitro study.To uncover the physiological role of
Cab39 on the regulation of SPAK/OSR1 and N(K)CC in vivo, especially in the renal tubules.

Methods: We generated and analyzed both the kidney tubule-specific cadherin gene
promoter driven flag-tagged mouse Cab39 (KSP-Flag-mCab39) transgenic (Tg) and
WNK4 knockout mice. At age of 10-12 weeks fed with normal rodent chaw, phenotype
including blood pressure as well as serum and urine electrolytes was measured in WT,
Cab39 Tg, Wnk4 knockout and Cab39 TgxWnk4 knockout transgenic mice. The expression
of WNK1/4, Cab39, SPAK/OSR1 and N(K)CC was evaluated by western blotting and
immunofluorescence stain.

Results: Offspring from Cab39 Tg mice with mildly overexpressed abundance of
flag-Cab39 (25% +6%) were phenotypically normal but a slightly increased p-SPAK/
OSR1, p-NKCC2 and p-NCC in the kidneys was found. A significantly elevated blood
pressure (p<0.05) and slightly hyperkalemia (p=0.16) but a resistance of p-SPAK/OSRI1,
p-NKCC2 and p-NCC suppression were observed in the Cab39 Tg mice with high NaCl
intake. Wnk4 knockout mice manifested Gitelman-like syndrome (with hypotensionm
hypokalemia, hypomagnesemia and hypocalciuria) with significantly reduced abundance
of phosphorylated Spak, Osrl and Ncc (p<0.05). The phenotype and abundance of the
p-SPAK/OSR1 and p-NCC in WNK4 knockout mice was partially corrected after crossing
with Cab39 Tg mice.

Conclusions: Augmented Cab39 expression in renal tubule may lead to salt-sensitive
hypertension through activating SPAK/OSR1-N(K)CC signaling. Reduced WNK4
stimulation of SPAK/OSR1-NCC phosphorylation signaling could be rescued by Cab39
overexpression.

Funding: Government Support - Non-U.S.

TH-OR113

Renal Epithelial-Specific Disruption of Cullin 3 Causes Salt-Wasting,
Polyuria, and Renal Fibrosis Hae Jean Park, James A. McCormick. Medicine
(Nephrology and Hypertension), Oregon Health and Science Univ, Portland, OR.

Background: Familial Hyperkalemic Hypertension (FHHY) is caused by mutations in
genes that regulate activity of the renal sodium chloride cotransporter (NCC), including the
kinases WNK1 and WNK4, and Cullin3 (Cul3) and KLHL3, members of a ring ubiquitin
ligase complex.

Methods: To examine the physiological roles of Cul3 and gain insight as to how Cul3
mutations might cause FHHt, we generated doxycycline-inducible kidney-specific Cul3"
mice using the Pax8-LC1 system.

Results: Western blots showed nearly complete absence of Cul3 in Cul3” kidneys.
Expression levels of WNK4 were dramatically elevated in Cul3”- mice, while expression
of total and phospho-NCC, KLHL3, WNK1, and WNK3 were only modestly elevated.
Surprisingly the effects of Cul3 disruption on renal function were the opposite of those
predicted by western blotting. Cul3” mice displayed volume contraction, hypochloremia,
metabolic alkalosis, elevated plasma aldosterone, and a trend toward hypokalemia. Blood
pressure, measured by radiotelemetry, was similar in wild type and Cul3”~ mice on normal
NaCl diet, but during NaCl restriction, Cul3"" mice displayed a progressive reduction in
blood pressure; at 9 days, their 24h mean blood pressure was 18 mmHg lower. Cul3”- mice
displayed profound polyuria (5-fold higher urine volume than wild type), and salt, potassium
and calcium wasting. Expression levels of p-NKCC2 were reduced in the medulla, while
AQP2 expression was almost absent in Cul3” mice, providing mechanisms for the observed
salt, potassium and calcium wasting, and for the polyuria. Histological analysis revealed
the rapid onset of tubulointerstitial inflammation and fibrosis, with signs of inflammation
including neutrophil and white cell casts. Cul3”- mice also displayed elevated plasma
creatinine and BUN, and proteinuria. Expression levels of the cell cycle regulator Cyclin
E, a target of Cul3 that plays a role in the development of fibrosis, were also elevated.

Conclusions: In conclusion, these data suggest that loss of Cul3 activity along the
nephron does not mimic FHHt, but leads to salt wasting and polyuria via effects on NKCC2
and AQP2, and also causes kidney injury.

Funding: NIDDK Support
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TH-OR114

Distal Nephron Remodeling Occurs in Response to a Loss of Thiazide-
Sensitive Sodium-Chloride Channel Phosphorylation P. Richard Grimm,'
Susan M. Wall,?> Eric J. Delpire,’ Paul A. Welling.! 'Physiology, Univ of
Maryland SOM, Baltimore, MD, *Renal Divison, Emory Univ SOM, Atlanta,
GA; 3Anesthesiology, Vanderbilt SOM, Nashville, TN.

Background: Salt balance is maintained in the absence of the renal thiazide-sensitive
sodium-chloride cotransporter (NCC) by poorly defined adaptive mechanisms, which may
limit diuretic efficacy. Here, we identify nephron remodeling processes in SPAK null mice,
which are unable to phospho-activate NCC and exhibit a salt-wasting nephropathy similar
to Gitelman Syndrome.

Methods: Global transcriptional profiling, combined with biochemical and
physiological phenotyping, identified the gene expression signature of the adaptive response
in the SPAK KO mice, and revealed how it establishes a new adaptive physiology.

Results: We found salt reabsorption pathways are created by the coordinated induction
of a multi-gene transport system in Pendrin(+)-intercalated cells (PPIC), involving solute
carriers (pendrin, Slc26a4; NDCBE, Slc4a8; AE4, Slc4a9), carbonic anhydrase 2 and 15,
and V-type H'-ATPase subunits, and activation of ENaC in principal cells (PC). The gene
profile was also enriched in Notch signaling factors that contribute to nephrogensis in the
developing kidney, prompting us to examine morphogenesis of the adult distal nephron.
Analytical confocal microscopy and morphometric measurements revealed that activation of
the transport pathways coincides with a remodeling process, which replaces acid-secreting
a-intercalated cells with PPIC, and expands the CNT with an increased number of PC to
replace the dystrophic DCT. Up-regulation of the Notch receptor ligand, Jagged 1 (Jag-1),
and down-regulation of Jag-2 was accompanied by an increase in a key Notch-activated
transcriptional factor, Hes1, in PC of the CNT, suggesting that Notch signaling is activated
to drive a program of PC differentiation and proliferation.

Conclusions: Nephrogenic cell fate determinants are reactivated in the adult kidney
to remodel the distal nephron in response to NCC inhibition. Activation of adaptive salt
reabsorption pathways are explained by the CNT remodeling processes that replaces a.-IC
with PPIC and increases the number of PC.

Funding: NIDDK Support

TH-OR115

MicroRNA-27 Is Upregulated by Aldosterone in the Kidney Distal Nephron
Where It Facilitates the Regulation of ENaC-Mediated Sodium Transport
Michael Butterworth,' Christine Anne Klemens,' Yu Leng Phua,? Jacqueline Ho.?
!Dept of Cell Biology, Univ of Pittsburgh, Pittsburgh, PA; *Dept of Pediatrics,
Div of Nephrology, Children's Hospital of Pittsburgh of UPMC, Pittsburgh, PA.

Background: The epithelial sodium channel (ENaC) is a major determinant of
sodium (Na") reabsorption in the kidney. We recently reported that aldosterone (aldo)
modifies expression of microRNAs (miRs) to alter target gene expression and regulate Na*
transport in principal cells of the cortical collecting duct (CCD) (JASN, in press). Here we
investigated two miR clusters that are significantly upregulated by aldo, and are members
of the miR-23~24~27 family.

Methods: Experiments were carried out in cultured mCCD-cll cells or from CCD
cells isolated from mouse kidney using a magnetic bead/lectin conjugation procedure.

Results: Aldo stimulation (50nM, 24hr) of mCCD cells resulted in >1.7 fold increase
in miR-23~24~27 family members as determined by microarray and qRT-PCR. In
isolated ex-vivo CCD cells from aldosterone stimulated mouse kidneys these miRs were
significantly increased (1.6-3.5 fold). Overexpression of the miRs, using mimics, increased
ENaC-mediated Na* transport in the mCCD cell line (44+5.9%, n=8, p<0.002), without
aldo stimulation. Inhibition of miR family members using locked nucleic acid inhibitors,
blunted aldosterone stimulation. Of the family members a change in miR-27 expression
was the most effective in altering ENaC-mediated Na* transport. To establish the role of
miR-27 in aldo regulation, we depleted the expression of the miR processing enzyme
Dicerl in mCCD cells. As we recently reported, Dicerl depletion prevented stimulation of
mCCD cells by aldo (7+£20% stimulation compared to 96+15% in controls n=6). We next
overexpressed miR-27 in the Dicerl KD cells, so that only mature miR-27 was present.
MiR-27 overexpression partially restored the aldo stimulation (74+30%, n=5), comapred
to control KD cells.

Conclusions: The results support our recent findings that miRs are essential components
of the aldo signaling cascade that regulate Na*” homeostasis, and further implicate miR-27
as an essential miR in this new signaling pathway.

Funding: NIDDK Support, Private Foundation Support

TH-OR116

The PIM-3 Kinase as a New Player in the Aldosterone-Regulated Renal
Salt Handling Alessia Spirli, Caroline Ronzaud, Olivier Staub. Dept of
Pharmacology and Toxicology, Univ of Lausanne, Lausanne, Switzerland.

Background: The kidneys play a central role in blood pressure regulation as defaults in
maintaining salt balance can result in the development of hypertension, the most common
disease in the human population. The renin-angiotensin-aldosterone system (RAAS) plays
a crucial role in salt handling. Aldosterone is the key hormone in the control of sodium
balance, blood volume and blood pressure, acting in the aldosterone-sensitive distal nephron
(ASDN) and stimulating a complex transcriptional, translational and cellular program.

Methods: We have carried out a gene expression profiling in a mouse cortical collecting
duct cell model (mpkCCD), stimulated or not by aldosterone, and identified the PIM-3 Ser/
Thr kinase as a novel aldosterone-induced protein. PIM kinases (PIM-1, -2 and -3), and
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in particular PIM-3, are overexpressed in different tumors. PIM-3, the only PIM kinase
family member expressed in the kidney, has similar substrate specificities to other Ser/Thr
kinases (e.g. SGK1, PKB) but its role in the kidney is largely unknown. Here we studied a
possible new role of PIM-3 in the regulation of renal salt handling, both in vitro (mCCD,,
cells) and in vivo (PIM-3 KO mice).

Results: In mCCD,,, cells, we confirmed that PIM-3 expression is stimulated
by aldosterone and observed that shRNA-based suppression of PIM-3 reduces basal
and aldosterone-induced sodium currents as well as the activation of the aldosterone-
mineralocorticoid receptor pathway. In PIM-3 KO mice, we found increased circulating
renin activity and elevated plasma aldosterone levels compared to control littermates.
Moreover, preliminary measurements of metabolic parameters indicate that sodium handling
is impaired in PIM-3 KO mice.

Conclusions: In conclusion, our data suggest a possible novel function of the PIM-3
kinase and its potentially important role in the control of sodium homeostasis and blood
pressure.

TH-OR117

The BKa/p1 Channel Localizes to Cilia of Principal Cells (PC) in Cortical
Collecting Duct (CCD) Rolando Carrisoza-Gaytan,' Carlos Schreck,' Lijun
Wang,” WenHui Wang,? Lisa M. Satlin.! /Pediatrics, Icahn School of Medicine
at Mount Sinai, New York, NY; >Pharmacology, New York Medical College,
Valhalla, NY.

Background: Conducting BK channels, present in PC and intercalated cells (IC) of
the CCD, mediate Ca?*-dependent iberiotoxin (IbTX)-sensitive flow-induced K secretion
(FIKS). PC, which possess a single apical cilium which responds to manipulation with an
increase in cell Ca?* concentration, are considered to mediate transepithelial Na absorption
and K secretion. However, immunodetectable BKa has been consistently identified along the
apical membrane of acid-base transporting IC, which are decorated with apical microvilli
and microplicae, and not PC, raising uncertainty as to the identity of the cells that mediate
FIKS. Based on the localization of mechanosensitive Ca** channels (polycystin-2) to cilia,
we hypothesized that BKa localizes to the cilia of PC and thus mediates FIKS.

Methods: Microperfused CCDs from NZW rabbits fed control, low, or high K (HK)
diet x 5 d were fixed for immunolabeling for BKa, 1 or 4 subunits, a-tubulin, or AQP2,
and visualized by confocal microscopy. Net transport (Jx) of Na and K was measured in
microperfused control or deciliated (with 1 mM dibucaine) CCDs. Single channel recordings
were obtained from cell-attached patches of cilia or apical membrane of mpkCCD cells
stably-transfected with Ssr3::GFP.

Results: Immunodetectable BKa colocalizes with 1 in cilia and apical membrane of
PC and microvilli of IC, but not 4, which is distributed diffusely throughout the cytoplasm
of all CCD cells. A HK diet enhances BKa labeling in apical membrane of IC but not cilia
in AQP2 positive cells. Pharmacological deciliation of CCD leads to no apparent change
in FIKS but tends to reduce JNa (77.8+2.6 to 11.6+29.1 pmol/min.mm; n=3, p=0.07). K
channels with conductance and kinetics typical for the BK channel are present in cilia.

Conclusions: Immunodetectable BKo/B1 is present on cilia of PC and may represent
the functional channel detected by patch clamp analysis. Given that deciliation of CCD PC
does not affect FIKS, we speculate that the cilia BK channel participates in maintaining a
favorable membrane potential for sustained Ca>* entry into cilia.

Funding: NIDDK Support
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In Vivo Measurement of Albumin Concentration Gradients within the
Glomerular Capillary Wall Bingshu Wang,' Ruben M. Sandoval,? Bruce A.
Molitoris,> Don Mitchell Wilkes,! William Fissell.> /Electrical Engineering,
Vanderbilt Univ, Nashville, TN, *Div of Nephrology, Indiana Univ, Indianapolis,
IN; 3Nephrology and Hypertension, Vanderbilt Univ, Nashville, TN.

Background: Proteinuria is the single strongest risk factor predicting end stage
renal disease and is mechanistically important in tubulointerstitial scarring. There is
still significant uncertainty regarding the mechanism by which the glomerular capillary
wall (GCW) retains proteins. Imaging studies of frozen tissue as well as transport theory
do not support a role for the podocyte as molecular sieve, yet foot process effacement
invariably accompanies significant proteinuria. We present the first measurements of solute
concentration profiles within the GCW in living animals.

Methods: Glomeruli of 20 week old Fromter strain and 11 week old Simonsen strain
Munich-Wistar rats were imaged using two-photon intravital microscopy with FITC-labelled
low molecular weight dextran (LMWD) and Texas Red labeled albumin. Lateral resolving
power for the confocal microscope is estimated to be 220 nm sampled at a spatial frequency
of 62 nm. Regions of interest with capillary lumen, Bowman’s space and podocyte foot
processes were identified. A computer algorithm selected a contour corresponding to the
glomerular basement membrane (GBM) based on the locations of the foot processes in the
LMWD image. The algorithm then selected transects perpendicular to the GBM contour
and recorded the brightness of the albumin signal along each transect from lumen to
Bowman’s space. For each region of interest, transect solute profiles were aligned to the
GBM contour and averaged.

Results: Both LMWD and albumin concentrations decrease monotonically from
capillary lumen to Bowman’s space. There is no evidence for a concentration polarization
of albumin within the GBM as would be expected if the podocyte slit diaphragm were the
most stringent filter in the GCW.

New Mechanisms in Renal Injury
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Conclusions: This finding is consistent with inferences from multiple other studies
that suggest a significant role for the basement membrane in protein retention. Further
mechanistic insight regarding protein retention by the GCW is needed.

Funding: NIDDK Support, Other NIH Support - Indiana O’Brien Center for
Advanced Microscopic Analysis
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Genetic Deletion of Endothelial Hyaluronan Synthase 2 Results in
Glomerular Injury and Albuminuria Bernard van den Berg,'* Margien G.S.
Boels,! Cristina Avramut,'? Erik Jansen,* Sascha Meldner,* Martijn Dane,' Johan
Van der Vlag,’ Hans Vink,® Abraham J. Koster,> Anton Jan Van Zonneveld,'
Hermann-Josef Groene,* Eelco de Koning,'? Ton J. Rabelink.! Nephrology,
LUMC, Leiden, Netherlands; *Molecular Cell Biology, LUMC, Leiden,
Netherlands; *De Koning Group, Hubrecht Inst for Developmental Biology and
Stem Cell Research, Utrecht, Netherlands; *Cellular and Molecular Pathology,
DKFZ, Heidelberg, Germany, *Nephrology, RUNMC, Nijmegen, Netherlands,
*Physiology, MUMC, Maastricht, Netherlands.

Background: We tested the hypothesis that the glomerular endothelial glycocalyx
constitutes a primary barrier against albumin filtration and development of renal injury.
To this end we constructed mice that have an inducible deletion of endothelial hyaluronan
synthase 2 (has2). This enzyme produces the polysaccharide hyaluronan, a major constituent
of the glycocalyx, in particular with respect to its physical dimensions and structure.

Methods: 8-Week old B6.cdh5-creERT2.has2".R26R-tdTom (has2-cKO) mice were
injected i.p., 5x with 2mg/0.2mL tamoxifen (ctrl, B6.cdh5-creERT2.R26R-tdTom). Tail-cuff
DBP and SBP measurements, 24hrs urine and organs were collected at 2-, 4- and 8wks
after induction for analysis.

Results: Over the 8 week period following induction, has2-cKO mice developed
systemic edema and increased urinary albumin excretion (ACR of 58+8 versus ctrl 36+2,
p=0.036). DBP and SBP did not change. At 4 weeks the histology showed glomerular
capillary hypertrophy (1194+77 versus 795+£55um?, p<0.01) and diffuse mesangial
expansion (2200+75 versus 888+77um? p<0.01). This was associated with focal
mesangiolysis and the formation of micro aneurisms. At 8 weeks these lesions progressed
to diffuse glomerular capillary rarefaction (capillary area 531426 versus 834+47um?,
p<0.01) and was accompanied by focal loss of podocyte foot processes, without signs of
tubular damage.

Conclusions: Loss of hyaluronan from the glomerular endothelial glycocalyx results
in destabilization of glomerular capillary structure and albuminuria. Financial Support by
the Dutch Kidney Foundation (grants C08.2265 and C09.03).

Funding: Private Foundation Support
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The Absence of Albumin Improves Kidney Disease in Alport Mice
George Jarad, Jeffrey H. Miner. Medicine/Renal, Washington Univ School of
Medicine, St. Louis, MO.

Background: Alport syndrome is an inherited glomerular disease that leads to ESRD.
Alport syndrome is the result of the absence of normal collagen IV in the glomerular
basement membrane (GBM). Previous investigations in Alport mice suggested that
increased albumin permeability is an early phenomenon preceding the development of
severe GBM, podocyte, and tubulointerstitial abnormalities. Whether filtered albumin
contributes to kidney disease progression and whether reducing albuminuria can improve
outcomes are still open questions.

Methods: To investigate the role albuminuria plays in Alport syndrome, we generated
an albumin null (4/b-/-) mouse, then generated a mouse model of Alport syndrome that lacks
any circulating or filtered albumin (Col4a3-/-;Alb-/- mice). Alb-/- mice are viable and fertile.
Despite the lack albumin, reduced total serum protein and associated dyslipidemia, A/b-/-
mice do not develop edema or ascites and their blood pressures are within normal range.
Alb-/- mice have normal kidneys and BUN and creatinine. 4/b+/- mice show significant
reduction in serum albumin (~50%) and the same level of dyslipidemia as A/b-/- mice.

Results: Col4a3-/-;Alb-/- mice are viable and indistinguishable from their Col4a3-/-;
Alb+/- littermates at birth. Although they do eventually succumb to kidney disease, their
survival is improved compared to Alport mice with albumin (>1 year compared to 6.5-8.5
months). In the absence of albumin, there is some improvement in tubulointerstitial injury,
but more significantly, there is also significant improvement in the glomerular phenotype.
The improvement includes reductions in glomerulosclerosis, GBM thickening, podocyte
foot process effacement, deposition of laminin alpha2 in the GBM, and better preservation
of slit diaphragm components. These improvements are not secondary to lower blood
pressure in the double mutant mice or to lipid abnormalities.

Conclusions: These early results lead us to conclude that the absence of albumin
attenuates kidney injury in Alport syndrome, however, contrary to current dogma, the
primary site of albumin-induced injury appears to be the glomerulus, especially podocytes,
not tubular cells. The mechanism for this improvement is under further investigation.

Funding: NIDDK Support, Private Foundation Support
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Tubule-Specific 3-Catenin Signaling Contributes to Glomerular Injuries
Roderick J. Tan,' Dong Zhou,? Liangxiang Xiao,” Robert Powers, Youhua Liu.?
'Medicine, Univ of Pittsburgh, Pittsburgh, PA; *Pathology, Univ of Pittsburgh,
Pittsburgh, PA; 3Obstetrics, Gynecology and Reproductive Sciences, Univ of
Pittsburgh, Pittsburgh, PA.

Background: Wnt/B-catenin is an evolutionarily conserved signaling pathway
important in kidney development. Although quiescent in adults, this pathway is re-activated
in disease and contributes to kidney pathology. Previous evidence has shown that activation
of glomerular B-catenin expression causes glomerular injury and proteinuria, but whether
tubule-specific B-catenin activation contributes to these injuries was unknown.

Methods: We crossed B-catenin floxed mice with mice expressing Cre under the
tubule-specific Ksp promoter, resulting in tubule-specific knockouts for 3-catenin (Ksp-53-
catenin). To induce proteinuria, we exposed these mice to angiotensin II (1.5 mg/kg/day),
or to adriamycin (14 mg/kg). Urinary albumin-to-creatinine ratios were determined. Wilms
tumor 1 (WT1) was detected with western blot and immunofluorescence. Blood pressure
was measured with tail volume-pressure recordings.

Results: All mice developed albuminuria, but Ksp--catenin mice had significantly less
albuminuria compared to control littermates. We obtained similar results with adriamycin,
demonstrating that this effect was generalizable to proteinuric diseases. The albuminuria
was not accompanied by increases in low-molecular weight proteins, suggesting that
excretion originated from glomeruli rather than the tubules. In support of this, we found that
angiotensin-treated control littermates expressed less WT1 compared with Ksp-B8-catenin
mice. As WT1 is critical for maintenance of podocyte differentiation and function, this
suggests that tubule-derived B-catenin adversely affects podocytes during disease. Another
interesting finding was that Ksp-B-catenin mice were protected from angiotensin-induced
increases in blood pressure.

Conclusions: Tubule-specific B-catenin activation plays a key role in the development
of glomerular injuries, primarily through a reduction in WT1 expression and an increase in
systemic blood pressure. Our studies suggest a novel B-catenin-mediated tubular-glomerular
crosstalk in the pathogenesis of proteinuric kidney diseases.

Funding: NIDDK Support, Private Foundation Support
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Endoplasmic Reticulum Stress Is a New Therapeutic Target in Proteinuric
Chronic Kidney Diseases Khalil El Karoui,' Amandine Viau,' Clement
Nguyen,! Martine Burtin,' Laurence Heidet,> Geraldine Mollet,> Frank
Bienaime,' Morgan Gallazzini,' Fabiola Terzi.! 'INSERM UlI51 - Hopital
Necker Enfants Malades, Paris, France; ’INSERM Ul1163 - Hopital Necker
Enfants Malades, Paris, France.

Background: Proteinuria is a critical player of CKD progression. Proteinuria may
accelerate the development of tubulo-interstitial lesions by favoring the production of several
molecules, such as endothelin-1, MCP-1, RANTES or complement components, in tubular
cells. However, none of these pathways has led so far to new treatments in humans. Our
aim was to identify a new therapeutic strategy to slow down proteinuric CKD progression.

Methods: We combined genetic and pharmacologic models of proteinuria with
in vitro studies in which tubular cells were exposed to albumin or ER stress inductors.
Pharmacological inhibitors were used. Human biopsies from CKD patients were studied.

Results: We demonstrated that ER stress and unfolded protein response (UPR)
activation in tubular cells is a hallmark of proteinuric diseases. Mechanistically, we
showed that extracellular albumin directly induced UPR in tubular cells in a calcium-
dependent manner. We also identified a novel pathway in which proteinuria-induced UPR
regulates the expression Lipocalin2 (Len2), a known mediator of CKD progression, via the
activating transcription factor 4. These results were not restricted to mice, as we identified
Len2 activation in proteinuric patients. Notably, we demonstrated Len2 is involved in
the deleterious effect of proteinuria. In fact, Len2 gene invalidation protected proteinuric
mice from CKD progression and mortality by decreasing ER-induced apoptosis. More
importantly, we demonstrated that this pathway can be pharmacologically inhibited by
phenylbutyrate, a drug already used in humans, which has a chaperone activity: inhibition
of ER stress reduced tubular lesions, renal dysfunction, and Len2 activation in proteinuric
mice. Interestingly, a pilot study revealed that phenylbutyrate might decrease urinary Len2
in proteinuric patients.

Conclusions: In conclusions, our study uncovers a novel molecular pathway of
proteinuria and identified ER stress inhibitors as a novel therapeutic strategy for the
maintenance of tubular structures in proteinuric CKD.

Funding: Government Support - Non-U.S.
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TH-OR123

Injury to Glomerular Permeability Barrier by Cardiotrophin-Like
Cytokine Factor 1 (CLCF1) or Focal Segmental Glomerulosclerosis (FSGS)
Serum Is Mediated by JAK2 and STAT3 Activation Mukut Sharma,' Jianping
Zhou,' Tarak Srivastava,? Ellen T. McCarthy,’ Ram Sharma,' Virginia J. Savin,'
Jean-Francois Gauchat.* 'Nephrology Research, Kansas City VAMC, Kansas
City, MO; *Pedicatric Nephrology, Children's Mercy Hospital, Kansas City, MO;
3Kidney Inst, Univ of Kansas Medical Center, Kansas City, KS, United States
Minor Outlying Islands; *Pharmacology, Univ of Montreal, Montreal, Canada.

Background: We have shown that CLCF1 is present in plasma from patients with
recurrent FSGS. CLCF1 is an IL6 family cytokine that activates the JAK/STAT pathway and
is believed to be secreted as a heterodimer with cytokine receptor-like factor 1 (CRLF1).
Recombinant CLCF1 increases albumin permeability (P, ) while the heterodimer CLCF1-
CLF1 or CRLF1 alone blocks this effect. JAK2 and STAT3 are dominant isoforms in
glomeruli and podocytes. We hypothesized that inhibitors of JAK/STAT pathway would
also block the effect of CLCF1 on P,,.

Methods: We incubated isolated rat glomeruli with rCLCF1 (10 ng/mL) or FSGS sera
(n=6, 2% vol/vol). We included anti-CLCF1 mAb (0.5-50 mkg/mL) in some conditions. In
separate experiments, we pre-treated glomeruli with JAK2 inhibitor BMS911543 (5nM)
or STAT3 inhibitor STATTIC (0.001-10 mkM) followed by addition of rCLCF1 or FSGS
serum. Change in albumin permeability (P,,) was detemined using an in vitro assay.

Results: BMS911543 blocked the effect of both rCLCF1 and the effect of each FSGS
serum (p<0.001). STATTIC also blocked the effect of both CLCF1 and of FSGS serum.
This effect was dose dependent with maximal effect at 100nM (p<0.001 in each case).
Anti-CLCF1 antibody blocked the CLCF1 or FSGS serum-induced increase in P, in a
dose-dependent manner (p<0.001 at 5 mkg/mL antibody).

Conclusions: We conclude that activation of JAK2/STAT3 by CLCF1 or FSGS sera
is required for the observed loss of glomerular permeability barrier. Small molecule JAK2
and STAT3 inhibitors have recently become available and are being tested in clinical trials
to treat other diseases. Repurposing orally available JAK2 and STAT3 inhibitors may
provide effective intervention to treat glomerular dysfunction and proteinuria in FSGS as
well as other diseases.

Funding: Veterans Affairs Support, Private Foundation Support
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Neutrophil and Macrophage Extracellular Traps and Extracellular
Myeloperoxidase Are Prominent in Human Anti-Neutrophil Cytoplasmic
Antibody Associated Vasculitis Kim M. O’Sullivan,' Shaun A. Summers,'
Poh-Yi Gan,' Sharon Lee Ford,'? A. Richard Kitching,'? Peter G. Kerr,'? Stephen
R. Holdsworth."? Dept of Medicine, Monash Univ, Melbourne, Victoria,
Australia; *Dept of Nephrology, Monash Health, Melbourne, Victoria, Australia.

Background: Myeloperoxidase (MPO) is the major autoantigenic target in MPO
ANCA associated Vasculitis (AAV) but is potentially also a mediator of glomerular injury.

Methods: To assess the participation of MPO in the glomerular lesions of
glomerulonephritis (GN) in MPO AAV patients, 48 renal biopsies were examined by
confocal microscopy for MPO positive infiltrating cells, the extent of extracellular MPO
and its association with either neutrophil extracellular traps (NETs) or macrophage
extracellular traps (METs). These were correlated with clinical and histological parameters.
Control biopsies included 10 patients within minimal renal disease (MRD) and 11 with
anti PR3 AAV.

Results: MPO was rarely detected in MRD controls but was prominent in all cases of
MPO AAV. The most abundant MPO positive cells were a sub population (31.7%) of CD68+
macrophages then MPO+CD15+ neutrophils. The total number of glomerular MPO+ cells
correlated with decreased eGFR at the time of biopsy, (1=-0.3, P=0.04) as did the interstitial
presence of MPO+ macrophages and neutrophils ( r=-0.34, P=0.02, and r=-0.39, P=0.01).
Extracellular MPO comprised 24.7% of total renal MPO. NETs were found in the glomeruli
and interstitium of 63% of patient biopsies and patients with NETS had significantly more
total and extracellular MPO. Seventy five percent of NET+ biopsies had NETs present in
over 50% of their glomeruli. Co-localisation studies suggest neutrophils are the major
source of extracellular MPO (P=0.0006). MPO+CD68 macrophages also demonstrated
MPO in extracellular traps (METs). Control PR3 AAV biopsies showed similar extent and
cell associations of MPO as seen in MPO AAV biopsies.

Conclusions: This study demonstrates the prominent participation of MPO in AAV.
In MPO-AAYV, most renal MPO is contained in macrophages the predominant leukocyte
in this disease. MPO is also prominent extracellularly, alone and as NETS. We now report
MPO containing METs contribute to MPO participation in this disease.

Funding: Government Support - Non-U.S.
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Neutrophil-Extracellular Traps Cause ANCA-Induced Glomerulonephritis
in a Complement-Dependent Mannor Adrian Schreiber,'” Ralph Kettritz,'?
Astrid Bergmann.! /Experimental and Clinical Research Center (ECRC) at
the MDC Berlin, Charité, Berlin, Germany, *Dept of Nephrology and Intensive
Care Medicine, Campus Virchow Clinic, Medical Faculty of the Charité, Berlin,
Germany.

Background: ANCA are found in patients with necrotizing crescentic glomerulonephritis
(NCGN). Numerous experiments showed that ANCA activate several neutrophil functions
in vitro, including respiratory burst, degranulation, complement activation, and neutrophil
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extracellular trap (NET) formation. Using an ANCA mouse model, we established neutrophil
serine proteases and the alternative complement pathway as a disease inducer, whereas
NADPH oxidase-dependent ROS were protective. We now hypothesized that NETs are a
mediator of ANCA-induced NCGN.

Results: By immunofluorescence, primed human neutrophils challenged with control
IgG generated small NET amounts after 3 h (9.0 + 1.1% NET-positive cells), which was
upregulated in response to MPO-ANCA IgG (21.4 + 3.4%) and PR3-ANCA IgG (28.4 +
6.7%, n=5, p<0.05), respectively. Monoclonal Abs to PR3 and MPO recapitulated NET
formation (not shown). The highly specific PI3Ky inhibitor AS505240 (0.5 uM) significantly
reduced anti-MPO mAb induced NET formation indicating PI3Ky as an important signaling
pathway in this process (34.0 = 2.4 % versus 11.0 £+ 1.2%). When ANCA-induced NETs
were harvested and incubated with normal human plasma, complement activation occurred
as demonstrated by NET staining for C3d and ELISA (data not shown). To assess the role
of NETS in vivo, we used a murine model where anti-MPO IgG, generated in murine
MPO-immunized MPO-deficient mice, was transferred to LPS-challenged wild-type
mice. Mice received either buffer or rec DNAse I (twice daily 10mg/g BW iv, n=6 in each
group). After 6 days, disease was less severe in DNAse I-treated animals as assessed by
urine pathology (not shown) and renal histology (22.3 + 3.3 % crescents in controls 5.7
+2.9 % with DNAse I).

Conclusions: Our findings indicate that PI3Ky-mediated NET generation by neutrophils
contributed to ANCA-induced NCGN. Complement activation could provide a mechanistic
link between NETs and tissue damage. In addition, PI3Ky, NET formation and complement
are treatment targets to abrogate disease.

Funding: Government Support - Non-U.S.
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Fanconi Syndrome Associated Light Chains Trigger Aberrations of
Endolysosomal Compartments and Apical Dedifferentiation in Proximal
Tubule Cells Alessandro Luciani,' Claudia Raggi,? Jenny A. Kuerth,' Vincent
Javaugue,® Christophe Sirac,’ Olivier Devuyst.! !Physiology, UZH, Zurich,
Switzerland, *UCL Nephrology, Brussels, Belgium; *CNRS UMR 6101, Limoges,
France; ‘{CHU Jean Bernard, Poitiers, France.

Background: Generalized dysfunction of the proximal tubule (renal Fanconi syndrome)
can occur when specific monoclonal immunoglobulin light chains (LCs) accumulate
within the endolysosomal system of tubular cells and form intracellular crystals. The early
molecular events involved in proximal tubule (PT) dysfunction remain poorly understood.

Methods: We characterized transgenic mice expressing human k-LC associated
Fanconi syndrome (k-CHEB) and analyzed endocytic uptake, lysosome function, and
differentiation and proliferation markers using primary cultures of PT cells derived from
these transgenic and control mice.

Results: Metabolic studies revealed that k-CHEB mice show progressive manifestations
of renal Fanconi syndrome, before structural damage and renal failure. These changes are
related to decreased expression of specific apical transporters and receptors (megalin/cubilin)
and to increased dedifferentiation (ZONAB transcription factor) and proliferation (PCNA
and CyclinD1) rates. Exposure of PT cells to low concentration (25ug/mL) of k-CHEB-LC
resulted in perinuclear positioning of enlarged and dysfunctional lysosomes with impaired
clearance of autophagosomes containing ubiquitinated proteins and damaged mitochondria.
These changes led to excessive production of reactive oxygen species (ROS) and increased
tyrosine phosphorylation of ZO-1, disrupting the integrity of tight junctions and promoting
the nuclear translocation of ZONAB responsible for proliferation and dedifferentiation of
the cells. These changes were dramatically reduced in PT cells exposed to LCs lacking
crystal formation in lysosomes.

Conclusions: These findings reveal that accumulation of specific LCs within PT
cells impairs the autophagy-lysosome pathway and activates a chain of event promoting
dedifferentiation and dysfunction of the cells. The characterization of these early events
opens new perspectives to prevent the progression of LC-induced renal Fanconi syndrome.

Funding: Government Support - Non-U.S.
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Genetic Activation of Hypoxia-Signaling Restores Erythropoietin Synthesis
in Renal Myofibroblasts Tomokazu Souma,'>* Masahiro Nezu,'? Sadayoshi
Ito,? Norio Suzuki,' Masayuki Yamamoto.' ‘Medical Biochemistry, Tohoku Univ
Graduate School of Medicine, Sendai, Miyagi, Japan, *Medicine, Tohoku Univ
Graduate School of Medicine, Sendai, Miyagi, Japan; *Medicine, Nephrology,
Northwestern Univ, Chicago, IL, *United Centers for Advanced Research and
Translational Medicine, Tohoku Univ Graduate School of Medicine, Sendai,
Miyagi, Japan.

Background: The conversion of renal erythropoietin (Epo)-producing cells (REPs)
to myofibroblasts is a major cause of fibrosis and anemia. It is characterized that prolyl-
hydroxylase domain—containing proteins (PHDs) directly sense oxygen tension and regulate
Hypoxia-inducible factor (HIF)-mediated Epo synthesis in REPs. However, the role of
PHD-HIF pathways in renal myofibroblasts and Epo insufficiency has remained elusive.

Methods: To analyze PHD-HIF pathway in REPs, we generated single and
combinational deletions of 3 isoforms of PHDs (PHD1-3) selectively in Epo-producing
cells using Cre-lox approach in mice. We utilized unilateral ureteral obstruction (UUO) as
a model for the myofibroblast conversion of REPs.

Results: Deletions of PHD2 alone or in combination with PHD1 and/or PHD3 induced
polythythemia by HIF-2a-dependent Epo production from REPs. Epo production from
injured kidneys in these conditional knockout mice were significantly higher than control
littermates after UUO (% Epo repression [deleted alleles]; 93% [control littermates], 54%
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[Phd2], 51% [Phd2 and Phd3], 50% [Phdland Phd2], 31% [Phdl, Phd2, and Phd3]).
Intriguingly, combined deletions of PHD1 and PHD3 did not result in polythythemia in
normal but prevented the loss of Epo-production in UUO (% repression; 69%). Furthermore,
PHD-deficient REPs showed resistance to lipopolysaccharide-induced Epo repression,
suggesting augmented HIF signal counterbalanced the NFxB signaling.

Conclusions: Our findings demonstrate that attenuated HIF signaling in myofibroblast-
transformed REPs is a major cause of renal anemia and augmenting HIF signaling by
inhibiting PHDs is an attractive therapeutic strategy for renal anemia by re-activating Epo
synthesis from damaged and transformed REPs.

Funding: Government Support - Non-U.S.
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Pathogenic Form of suPAR in FSGS Sanja Sever,' Jochen Reiser.?
!Nephrology, MGH, Boston, MA; *“Medicine, Rush Univ, Chicago, IL.

Background: Soluble urokinase plasminogen receptor (suPAR) has been implicated
in the pathogenesis of focal segmental glomerulosclerosis (FSGS) through activation
of a,b, integrin on podocytes. suPAR exists in different forms with different degree of
glycosylation. Total suPAR serum levels as measured by commercial ELISA can be
elevated through reduced GFR or in some other disease conditions including inflammation
and certain cancers.

Methods: To identify pathologic effects of various suPAR forms on podocytes, we
employed a novel, high throughput cellular assay whereby we quantitatively assessed a b
integrin activation on podocytes in response to different suPAR levels in serums of patients
suffering from FSGS, sepsis and end-stage renal disease (ESRD).

Results: suPAR containing FSGS patient sera but not sepsis or general ESRD sera
strongly activated podocyte a,b; integrin. We next wondered if specific fragments of suPAR
are particularly strong transmitters of podocyte injury. Biochemical analysis revealed a
soluble D2-D3 fragment of suPAR in the blood and urine of FSGS patients but not in
healthy individuals. Functionally, low concentration of this fragment potently activates a,b;
integrin in cultured human podocytes and also produced nephrinuria and albuminuria in
mice. Additional cellular studies revealed a circulating suPAR feed-forward loop in which
activation of a,b, integrin on podocytes lead to proteolysis of uPAR from the podocyte
membrane thereby generating high local concentration of D2-D3 fragment.

Conclusions: Our study unravels a pathological fragment of suPAR in human FSGS
and describes a cooperative injury pathway between systemic and podocyte-proteolyzed
suPAR as potent disease mediators.

Funding: NIDDK Support
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Podocyte Autophagy Is Down Regulated by Cardiotrophin-Like
Cytokine Factor-1 (CLCF1), a Permeability Factor in Focal Segmental
Glomerulosclerosis (FSGS) Mukut Sharma,' Jianping Zhou,' Alok De,' Tarak
Srivastava,’ Ellen T. McCarthy,” Ram Sharma,' Jean-Francois Gauchat,* Virginia
J. Savin." Nephrology, Kansas City VAMC, Kansas City, Mo, *Kidney Inst,
Univ of Kansas Medical Center, Kkansas City, KS; *Nephrology, Children’s
Mercy Hospital, Kansas City, MO, *Pharmacology, Univ of Montreal, Montreal,
Canada.

Background: We have detected CLCF1 in FSGS plasma and proposed that it is a
FSGS permeability factor. CLCF1, a member of the IL6 family, activates the JAK/STAT
pathway but its role in maintaining podocyte integrity is unknown. Podocyte autophagy is
required for cellular repair and survival. Disruption of constitutive autophagy is associated
with proteinuria, loss of podocytes, and glomerular sclerosis. We hypothesized that CLCF1
modulates podocyte autophagy and adversely affects cell survival.

Methods: We treated immortalized mouse podocytes with recombinant human CLCF1
(rhCLCF1) for up to 24 hours. We added rapamycin, an inducer of autophagy, to some
incubations. We used Western blotting to analyze cell lysates for elements of autophagy
pathway (microtubule-associated protein 1 light chain (LC3 aka Atg8), beclin, Atg3, Atg5
and Atg7), and measured phosphorylation of Akt and ERK1/ERK2 to define signaling
pathways. We also observed effects of CLCF1 on podocyte morphology and LC3 expression
and intracellular distribution using microscopy.

Results: Podocytes express LC3-A and LC3-B with different intracellular distribution.
Incubation of podocytes with CLCF1 (10 ng/mL) decreased the expression of LC3A
and B with maximal effect at 4-6 hours (P<0.001). CLCF1 also attenuated rapamycin-
induced up-regulation of autophagy as indicated by decreased LC3 expression. CLCF1
did not down-regulate beclin, Atg3, Atg5 or Atg7 appreciably. Additionally, CLCF1 also
down-regulated the phosphorylation of Akt and ERK1/ERK?2 and decreased the number
of vacuolar structures.

Conclusions: We interpret these novel findings as evidence that CLCF1 down-regulates
autophagy by a STAT3-mediated effect on LC3. Thus, CLCF1 may impair autophagy putting
podocytes at risk. We propose that small STAT3 blocker(s) may be valuable in protecting
podocyte function and structure in diseases such as FSGS.

Funding: Veterans Affairs Support, Private Foundation Support
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Identification of Novel Gene Products that Regulate Glomerular Filtration
Barrier Function Davide Pietro Cina,'? Chengjin Li,* Jason Moffat,* Susan
E. Quaggin.'? !Feinberg Cardiovascular Research Inst, Northwestern Univ,
Chicago, IL; *Div of Nephrology, Northwestern Univ, Chicago, IL; Lunenfeld-
Tanenbaum Research Inst, Mount Sinai Hospital, Toronto, ON, Canada;
‘Donnelly Centre for Cellular and Biomedical Research, Univ of Toronto,
Toronto, ON, Canada.

Background: Podocyte function is linked to the complex organization of its
cytoskeleton and adhesion to the glomerular basement membrane. Disruption of genes
involved in these processes results in proteinuria and glomerular injury. To identify novel
genes that regulate podocyte function, we designed a genome-wide screen for genes involved
in podocyte adhesion to both fibronectin, an integrin mediated pathway, and sFLT1/Fc, a
novel heparin sensitive pathway, using a pooled shRNA library.

Methods: A pool of shRNA knock-down podocytes was generated using this library
and plated on both substrates for one hour followed by separation of adherent and non-
adherent fractions, and deconvolution of the hairpins present in each fraction by sequencing.
Following deconvolution, we developed a highly stringent method for statistical analysis
and ‘hit’ determination, and performed a small-scale validation of several top candidates.

Results: We identified 214 hairpins that increased podocyte adhesion to fibronectin
and 237 hairpins that increased adhesion to sFLT1/Fc. We also identified 183 hairpins
that decreased adhesion to fibronectin and 243 hairpins that decreased adhesion to sFLT1/
Fc. Hairpins against DPHI, DPH2, DPH3 and DPH4 were in the top hits for increased
adhesion to both substrates. Stable cell lines for these hairpins showed knock-down of gene
expression by qPCR and a statistically significant increase in adhesion to both substrates.
Stable overexpression of DPH2 in human podocytes resulted in decreased adhesion to
both substrates.

Conclusions: We have developed a novel screen for identifying candidate genes
involved in regulating podocyte adhesion. Future work will include a large-scale validation
of hits, and follow-up of select candidates. This approach will yield a list of genes that
broadens our understanding of podocyte biology and conditions that perturb this system
resulting in kidney disease.

Funding: Government Support - Non-U.S.
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Regulation of Fluid-Phase Uptake in Podocytes by Albumin-Associated
Lipids Jun-Jae Chung,' Tobias B. Huber,! George Jarad,” Bjorn Hartleben,'
Jeffrey H. Miner,> Andrey S. Shaw.'* ! Pathology and Immunology, Washington
Univ School of Medicine, Saint Louis, MO, *Medicine, Renal Div, Washington
Univ School of Medicine, Saint Louis, MO, Howard Hughes Medical Inst,
Washington Univ School of Medicine, Saint Louis, MO.

Background: The mechanisms by which the glomerular filter is maintained and
prevented from clogging is unclear. We postulated that fluid-phase uptake by podocytes
might play a role in maintaining the permeability of the filtration barrier.

Methods: Using fluorescently labeled fluid-phase tracers, we examined whether
podocytes are capable of fluid-phase uptake in vivo or in culture. Podocytes were treated
with serum albumin and various lipids to determine the regulation of fluid-phase uptake.
Finally, shRNA-mediated knockdown and chemical inhibition of lipid-binding receptors and
downstream signalling molecules were used to elucidate the signaling pathway mediating
fluid-phase uptake in podocytes.

Results: Using fluid-phase tracers, we showed that podocytes actively internalize fluid
from the serum and that the rate of internalization is enhanced when the filtration barrier
is disrupted. In vitro experiments demonstrated that lipids associated with serum albumin
stimulated macropinocytosis in podocytes. This process was specific to podocytes as known
stimuli that induce macropinocytosis in other cells had no effect on podocytes, while serum
lipids did not stimulate macropinocytosis in other cells. A candidate lipid approach showed
that free fatty acids stimulate macropinocytosis through G protein-coupled receptors,
FFARI, FFAR2, and FFAR3 and the Gbeta/Ggamma complex.

Conclusions: Our observations suggest that podocytes sense the disruption of the
filtration barrier via free fatty acids bound to albumin and respond to the increased protein
by enhancing fluid-phase uptake. Dysregulation of this process could play and important
role in the development of podocyte disease.

Funding: Other NIH Support - NIH grant RO1DK058366, Private Foundation
Support

TH-OR132

MiR-193a Regulates the Transdifferentiation of Human Parietal Epithelial
Cells Toward a Podocyte Phenotype Catherine Meyer-Schwesinger,' Sebastian
Gubhr,! Tobias N. Meyer,* Marlies Sachs,' Rolf A. Stahl,' Moin Saleem,* Dontscho
Kerjaschki.> 'Dept of Internal Medicine, Nephrology, Univ Medical Center
Hamburg-Eppendorf, Hamburg, Germany, *Dept of Clinical Pathology, Medical
Univ of Vienna, Vienna, Austria, *Dept of Internal Medicine, Nephrology, Univ
Affiliated Asklepios Clinic Hamburg Barmbek, Hamburg, Germany; *Childrens
Renal Unit, Bristol Royal Hospital for Children, Bristol, United Kingdom.

Background: Overexpression of microRNA-193a (miR-193a) in mice induces FSGS
through down-regulation of WT1, a transcription factor and master regulator of podocyte
differentiation. In in situ hybridizations of normal human renal biopsies miR-193a was
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detected in parietal epithelial cells (PEC), but not in podocytes. Here we investigated,
whether knockdown of miR-193a induced the differentiation of PECs towards a podocyte
phenotype in vitro and in vivo.

Methods: We established an immortalized human PEC (hPEC) line from naive
Bowman’s capsule cells isolated by mechanical micro-dissection. MiR-193a was stably
knocked down in culture. In mice, miR193a was inhibited or over expressed. The expression
of PEC and podocyte markers was investigated by qPCR, IF and WB.

Results: Cultured hPECs expressed high levels of PEC proteins such as Claudin-1,
UCH-L1 and Pax-8 and of miR-193a, whereas they expressed low levels of podocyte
markers. Following knock-down of miR-193a, hPECs adopted a podocyte-like morphology
and expressed high levels of the podocyte proteins WT1, Podocalyxin, Synaptopodin,
Nephrin and a-Actinin-4. We could also observe an upregulation of the podocyte marker
Synaptopodin and WT1 upon inhibition of miR-193a in mice indicating at least a partial
transdifferentiation in vivo. On the other hand, overexpression of miR-193a in vivo resulted
in the upregulation of PEC and the loss of podocyte markers in isolated glomeruli.

Conclusions: Taken together, we successfully established a human PEC line and
demonstrate that miR-193a acts as a master switch in regulating the expression of PEC
and podocyte markers. Glomerular epithelial cells with high levels of miR-193a adopt a
PEC phenotype whereas glomerular epithelial cells with low levels of miR-193a adopt a
podocyte phenotype.

TH-OR133

The Role of Mesangial Cell-Derived CTGF in Anti-Glomerular Basement
Membrane Nephritis Naohiro Toda,' Hideki Yokoi,! Masato Kasahara,?
Kiyoshi Mori,’ Takashige Kuwabara,' Hirotaka Imamaki,' Akira Sugawara,* Taiji
Matsusaka,’ Kazuwa Nakao,’ Motoko Yanagita,' Masashi Mukoyama.'® 'Dept
of Nephrology, Kyoto Univ Graduate School of Medicine, Kyoto, Japan, *Inst

for Advancement of Clinical and Translational Science, Kyoto Univ Hospital,

Kyoto, Japan; *Medical Innovation Center, Kyoto Univ Graduate School of
Medicine, Kyoto, Japan; *Div of Nephrology, Osaka Red Cross Hospital, Osaka,
Japan; *Dept of Internal Medicine, Tokai Univ School of Medicine, Kanagawa,
Japan; ‘Dept of Nephrology, Kumamoto Univ Graduate School of Medical
Sciences, Kumamoto, Japan.

Background: Connective tissue growth factor (CTGF/CCN2) regulates signaling of
other growth factors and promotes fibrosis. We previously showed that systemic deletion of
CTGF ameliorates proteinuria and glomerular injury in anti-glomerular basement membrane
(GBM) nephritis. To explore which glomerular cells producing CTGF are most important,
we generate podocyte-specific CTGF knockout mice (Pod-CTGF ¢cKO) and mesangial
cell-CTGF knockout mice (Mes-CTGF cKO).

Methods: CTGF floxed mice were crossed with Nephrin-Cre mice to create Pod-
CTGF cKO or PDGFRa-Cre mice for Mes-CTGF cKO. We evoked anti-GBM nephritis
at 8 wksof age and investigated glomerular injury after 28 days. /n vitro, Mes13 cells were
used to examine the effects of CTGF deletion by siRNA transfection on MCP-1 expression.

Results: Pod-CTGF cKO and Mes-CTGF c¢KO showed normal renal structure. After
induction of anti-GBM nephritis, severe proteinuria and glomerular injury were developed in
control mice. Pod-CTGF c¢KO showed no improvement of glomerular injury or proteinuria.
In contrast, Mes-CTGF cKO exhibited reduced proteinuria by 30% with ameliorated
histological changes. The number of Mac2-positive cells (7 versus 2.4 cells/glomeruli) and
expressions of TGF-B1 and F4/80 in glomeruli were reduced in Mes-CTGF c¢KO by 70%
but not in Pod-CTGF ¢KO. TGF-B1-stimulated MCP1 expression was downregulated by
reduction of CTGF in MES13 cells.

Conclusions: These results indicate that CTGF produced by mesangial cells plays a
role in macrophage infiltration, suggesting that inhibition of CTGF/MCP1 axis could be a
therapeutic target for anti-GBM nepbhritis.

TH-OR134

Crosstalk of mTOR Signaling and Autophagy Tillmann Bork,' Philipp Lee,'
Bjorn Hartleben,'? Tobias B. Huber.! ‘Renal Div, Univ Hospital Freiburg,
Freiburg, Germany; *Inst of Pathology, Univ Hospital Hamburg-Eppendorf,
Hamburg, Germany.

Background: Autophagy emerged as a key mechanism to eliminate unwanted
cytoplasmic materials, thereby preventing cellular damage and stress to safeguard long-
lived podocytes. The serine/threonine kinase mTOR (mammalian target of rapamycin)
is a central regulator of cell growth and metabolism and usually inhibits autophagy.
Podocytes however show high levels of basal autophagy in the presence of mTOR activation
suggesting and unexpected uncoupling of mTOR and autophagy in podocytes. We did set
up complementary mouse models to study the functional interplay of mTOR signaling
and autophagy in podocytes.

Methods: Autophagy levels were monitored in vivo by crossing GPF-LC3 reporter
mice to models of mTOR hyperactivation (75¢/ PcKO) and mTOR loss of function (Raptor
PcKO). In addition, podocyte-specific Raptor and Tsc1 KO mice were crossed to a Tomato/
eGFP reporter line to efficiently isolate podocytes for primary cell culture studies.

Results: In contrast to other known cellular systems podocytes did exhibit high basal
autophagy rates independently of the mTOR activation status. Strikingly, there was no
difference in LC3 conversion in vivo and no difference of the GFP-LC3 signal between
Raptor and Tscl PcKO mice. Unexpectedly, Beclin 1 expression was inversely regulated
by mTOR activation. Isolated primary podocytes showed typical features of mTOR
activation (proliferation, hypertrophy) and mTOR suppression, respectively, but autophagy
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remained unaffected even in case of starvation suggesting that mTOR signaling influences
the repertoire of expressed autophagy-related proteins but did not regulate the autophagy-
response towards metabolic stimuli.

Conclusions: mTOR and autophagy are key regulators of podocyte function and
maintenance. Our data highlight a specific mTOR-autophagy regulatory cascade, which
allows to operate mTOR activity and high basal autophagy rates simultaneously in
podocytes.

TH-OR135

Investigating a Role for the ShcA Adaptor Protein in Kidney Podocytes
Claire E. Martin,' Kelly A. Petersen,' Vera Eremina,? Susan E. Quaggin,*3
Tomoko Takano,* Nina Jones.! 'Univ of Guelph, Guelph, ON, Canada; *The
Lunenfeld-Tanenbaum Research Inst, Mount Sinai Hospital, Toronto, ON,
Canada, *Feinberg Cardiovascular Research Inst and Div of Nephrology and
Hypertension, Northwestern Univ, Chicago, IL,; *McGill Univ, Montreal, QC,
Canada.

Background: The transmembrane protein nephrin is a key component of the kidney
glomerular slit diaphragm that is required for normal morphology and permselectivity of
podocytes. It has recently been reported that tyrosine phosphorylation of the cytoplasmic
tail of nephrin facilitates recruitment of several signaling proteins that regulate podocyte
function. The ShcA adaptor protein’s importance within a broad range of cell types is well
established and has been attributed to its ability to bind and mediate signaling between a
diverse group of membrane receptors and cytoplasmic proteins. However, its role within
the podocyte to this point remains under-investigated.

Methods: Multiple approaches were used to identify ShcA as a nephrin binding
partner, to map this interaction and to evaluate ShcA’s effect on nephrin signaling. Cre-loxP
technology was used to generate podocyte-specific knockout of ShcA in mice.

Results: We demonstrate that the adaptor protein ShcA is differentially expressed
in podocytes and binds phosphorylated nephrin via its SH2 domain. This interaction can
be mapped to three conserved phosphotyrosine-based docking sites on nephrin. Loss of
ShcA expression specifically within developing mouse podocytes leads to reduced barrier
function and disruption of podocyte ultrastructure by 6-8 weeks of age. Furthermore, in
mature kidneys and cultured podocytes, response to PAN-induced injury is associated with
increased expression of ShcA, which correlates with activation of the stress-activated p38
and JNK MAP kinases. Interestingly, we found that transactivation of AP-1, which occurs
downstream of nephrin as well as p38 and JNK, is attenuated by ShcA, and this effect is
reversed by mutation of the ShcA SH2 domain.

Conclusions: Together these findings suggest a protective effect of ShcA in nephrin-
dependent signalling, that is required during both podocyte maturation and response to
injury.

Funding: Government Support - Non-U.S.
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Genetic Deletion of Myolc in Podocytes Protects Them From Glomerular
Injury Inducing Agents Ehtesham Arif, Yogendra Singh Rathore, Lawrence B.
Holzman, Deepak Nihalani. Medicine, Univ of Pennsylvania, Philadelphia, PA.

Background: Glomerular diseases including FSGS and nephrotic syndrome that induce
podocyte effacement are leading causes of kidney failure. Podocyte proteins Nephrin and
Nephl are major components of the slit diaphragm and it is now well documented that
the organization of Nephrin and Nephl at the membrane is lost in various glomerular
disorders, which may contribute towards the development of disease pathology. Our recent
observations suggest that Myolc is directly involved in turnover of these proteins at the
podocyte cell membrane.

Methods: To further understand the function of Myolc in podocytes, we generated
podocyte specific Myolc knockout mice in different genetic backgrounds.

Results: Myolc variants on all genetic backgrounds tested were born with normal
Mendelian frequency and when aged to at least 6 months showed no evidence of proteinuria.
However, podocyte-specific Myol ¢ null mice bred to an adriamycin-sensitive (C57BL/6N)
background showed remarkable resistance to adriamycin-induced glomerular injury; they
did not develop proteinuria as compared to the control mice. To gain insight into the
mechanism of this protection the kidney sections were analyzed for change in expression
levels of Neph1 and Nephrin in response to injury. Remarkably, Nephrin and Nephl were
maintained at the podocyte intercellular junction following injury, indicating that loss of
Myolc prevented loss of these proteins in response to injury. Additionally, adriamycin-
induced expression of autophagy marker LC3 was diminished in Myolc¢ depleted glomeruli
suggesting that loss of Myolc prevents autophagy induction in response to injury.

Conclusions: Several published studies indicate that Myolc is involved in cellular
trafficking ranging from compensatory endocytosis to recycling. Therefore, we hypothesize
that loss of Myolc in podocytes affects cellular trafficking events including autophagy that
may prevent injury-induced loss of Nephrin and Nephl1. Under these conditions podocytes
fail to generate an appropriate injury response, and are thus protected from injury.

Funding: NIDDK Support, Private Foundation Support
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The Glomerular Filter as an Electrical Powerhouse: How Much Voltage
Is Required to Prevent Proteinuria? Turgay Saritas,! Sandra Uhlig,' Ralf
Hausmann,? Jiirgen Floege,'! Marcus J. Moeller.! Nephrology and Clinical
Immunology, Univ Hospital RWTH Aachen, Aachen, North Rhine-Westphalia,
Germany, *Molecular Pharmacology, Univ Hospital RWTH Aachen, Aachen,
North Rhine-Westphalia, Germany.

Background: It is still incompletely understood how the glomerular filter functions
and why it never clogs. Recently, the electrokinetic model for glomerular filtration has been
proposed: Streaming potentials generate an electrical field across the filtering capillaries,
which in turn repel the negatively charged plasma proteins from entering the glomerular
filter. From mathematical considerations, it was argued against this concept was that an
electrical field of approx. 1600 Volts/m (as measured by micropuncture in Necturus in
vivo) may not be sufficient to prevent albumin from passing the across the glomerular filter.
Therefore, we have determined the electrophoretic mobility of albumin experimentally in
isolated perfused kidney (IPK) of a mammalian (rat) kidney in this study.

Methods: IPK were fixed with glutaraldehyde to block tubular or other cellular artifacts
while preserving the electrical characteristics of the glomerular filter. An electrical field
was applied externally to IPK via electrodes. The electrokinetic model requires that already
relatively weak electrical fields (3.5 Volts, i.e. approximately 700 Volts/m) interfere with
the endogenous electrical field of the glomerular filter resulting in significant increases of
the albumin sieving coefficient. In contrast, mathematical modeling of the traditional pore
model predicts that 100x more voltage is needed. As control, no current or 3.5 Volts high
frequency alternating current (AC, 41 kHz) were used.

Results: Albumin sieving coefficient increased significantly when applying 3.5 Volts
DC but not when applying AC or no current.

Conclusions: The results show that already relatively weak extracellular streaming
potentials influence the passage of albumin across the glomerular filter supporting the
electrokinetic model.

Funding: Private Foundation Support, Clinical Revenue Support
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Lower Systolic Blood Pressures Are Consistently Associated with Poorer
Outcomes in Incident Hemodialysis Patients in the First 8 Weeks of
Treatment Dugan Maddux,' Len A. Usvyat,'? Jeroen Kooman,? Frank van der
Sande,?> Kevin Chan,' Peter Kotanko,? Franklin W. Maddux,' John W. Larkin.!
'FMCNA, Waltham, MA; *Dept of Internal Medicine, Univ Hospital Maastricht,
Maastricht, Netherlands, >RRI, NY, NY.

Background: Hypertension management is recommended in CKD to reduce
cardiovascular risk; however, low pre-dialysis systolic BP (preSBP) has been paradoxically
reported to associate with poor outcomes among prevalent hemodialysis (HD) patients. We
investigated if this association also exists among incident dialysis patients.

Methods: Incident HD patients in FMCNA who initiated dialysis between Jan 1, 2004
and Dec 31, 2010 and had >=1 preSBP measurement were included. We computed mean
preSBP weekly in patients up to week 8 from the start of dialysis. The primary outcome
was 120 day survival from the start of each of the 8 weeks. Patients were stratified into 5
groups by preSBP and analyzed by <90, 90-120, 120-150, 150-180, and >180mmHg. Cox
models adjusted for age, gender, and race were used to relate preSBP level to outcomes.

Results: 47,315 patients were included in the analysis (mean age 62.3+/-12.2, 57%
male, 66% White, 28% Black, 60% diabetic). Mean preSBP was 149.1 in week 1 and
150.0 mmHg in week 8. 88% of patients were alive and dialyzing in week 8 (N=41,546).
Mortality risk was consistently high in preSBP<90mmHg group ranging from HR=6.8 [CI
4.0-10.0] (week 6) to 10.3 [6.0 -14.0] (week 8). Groups with preSBP 90-120 and 120-150
mmHg were also higher than the reference group of preSBP>180 mmHg. The hazard ratios
did not change significantly between weeks.
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Conclusions: PreSBP <90-120 mmHg in the first months of dialysis was associated
with high mortality. At any point during the first 2 months of HD a mean preSBP <90
mmHg was associated with increased mortality risk. Moderately low preSBP between 90
and 120 mmHg was also associated with increased mortality risk.
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The Safety and Efficacy of Mineralocorticoid Receptor Antagonists in
Patients Who Require Dialysis: A Systematic Review and Meta-Analysis
Kevin Quach, Lyubov O. Lytvyn, Colin Baigent, Joe A. Bueti, Amit X. Garg,
Carmel M. Hawley, Richard Haynes, Braden J. Manns, Vlado Perkovic,
Christian G. Rabbat, Ron Wald, Michael Walsh. McMaster Univ/Population
Health Research Inst.

Background: Mineralocorticoid receptor antagonists (MRAs) prevent cardiovascular
events in patients with heart failure who do not require dialysis. Whether MRAs are
effective and safe in dialysis patients is uncertain. We conducted a systematic review and
meta-analysis of randomized controlled trials testing the effect of MRAs in dialysis patients.

Methods: We identified relevant randomized controlled trials from electronic databases,
bibliographies, trial registries, and by contacting experts. Eligible trials randomized patients
on chronic dialysis between a MRA (spironolactone or eplerenone) and control and reported
at least one outcome of interest: cardiovascular death, all cause death, hyperkalemia, or
blood pressure. Data was abstracted in parallel by two reviewers and analyzed using
random effects models.

Results: Of 1006 screened citations, seven relevant trials including 729 patients were
included. The relative risk (RR) of cardiovascular death (MRA versus control) was 0.34
(95% confidence interval [CI] 0.15 to 0.75]) and the RR of all-cause death was 0.40 (95%
CI 0.23 to 0.69). However, mortality benefits were not observed in sensitivity analyses
that explored assumptions about losses to follow-up. Additionally, the RR of hyperkalemia
was 3.14 (95% CI 1.08 to 9.17) suggesting potential harm. Sensitivity analyses suggested
the risk of hyperkalemia may be underestimated. Overall, there were insufficient data to
robustly estimate any of the effects of MRA treatment in dialysis patients.

Conclusions: Treatment of dialysis patients with MRAs is promising but further large,
high quality trials are required to definitively assess the benefit-risk balance.

TH-OR140

Comparative Effectiveness of Renin-Angiotensin System Antagonists in
Chronic Dialysis Patients Theresa [. Shireman,' James B. Wetmore,? Edward
F. Ellerbeck,' Jonathan D. Mahnken,' Milind A. Phadnis.! 'Univ of Kansas
School of Medicine, Kansas City, KS; Hennepin County Medical Center,
Minneapolis, MN.

Background: Renin-angiotensin system antagonists are known to significantly reduce
cardiovascular events and mortality in the ESRD setting, but their inherent characteristics
suggest they may have different within class pharmacodynamic effects. The purpose of
this study was to compare outcomes between chronic dialysis patients with hypertension
who were treated singularly with either ACEs or ARBs.

Methods: We linked Medicaid pharmacy claims, United States Renal Data System
(USRDS) core files, and Medicare inpatient and outpatient claims. The cohort included
hypertensive Medicare-Medicaid eligible ESRD patients initiating dialysis. We followed
the new user cohorts from their 1* day on either an ACE or an ARB until they incurred an
outcome event (all-cause mortality (ACM) and combined cardiovascular hospitalization or
death (CV-endpoint)) or were no longer observable. Patients who changed from an ACE to
ARB or vice versa were excluded. Covariate adjustments included demographics, vintage,
functional measures, and comorbidity. We used Cox proportion hazards models to compare
the effect of ACE versus ARB use on outcomes.

Results: ACM models were based on 8,246 ACE and 3,012 ARB new users: CV-
endpoint models included 6,560 ACE and 2,609 ARB new users. After adjustment for several
small but significant differences in baseline characteristics between groups, ACE users had
higher hazard ratios for ACM (AHR = 1.21, 99% CI 1.10-1.34) and CV-endpoints (AHR =
1.11,99% CI 1.02-1.22). When new users were limited to persons with drug initiation early
in the observation window (first 3 months), findings were comparable for ACM (AHR =
1.22, 99% CI 1.05-1.42) but the association with CV-endpoint was no longer significant
(AHR = 1.12, 99% CI 0.99-1.27).

Conclusions: In this observational study, we demonstrated that ACE versus ARB
users face an increased risk for mortality and possibly an increased risk for CV-endpoints.
Validation of these results in a rigorous clinical trial is warranted given their widespread
use in the ESRD community.

Funding: NIDDK Support
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Comparative Effectiveness of Cardioselective and Non-Selective
B-Adrenergic Blockers in Chronic Dialysis Patients Theresa I. Shireman,'
James B. Wetmore,”> Edward F. Ellerbeck,' Milind A. Phadnis,' Jonathan D.
Mahnken.! Univ of Kansas School of Medicine, Kansas City, KS, >Hennepin
County Medical Center, Minneapolis, MN.

Background: Although B-adrenergic blockers reduce cardiovascular events and
mortality in ESRD patients, it is unknown if there significant within class cardiovascular
outcomes between agents with 3, or cardio-selectivity and differential alpha blockade and
vasodilatory effects (cardioselective and non-cardioselective agents).

Methods: We linked Medicaid pharmacy claims, United States Renal Data System
(USRDS) core files, and Medicare Parts A and B claims to create a cohort of hypertensive
Medicare-Medicaid eligible patients initiating dialysis from 2000-05. We followed new
users of either a cardioselective (metoprolol or atenolol) or non-selective (carvedilol or
labetolol) B- blocker from their 1% day on medication until they incurred an outcome
event (all-cause mortality (ACM) and combined cardiovascular hospitalization or death
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(CV-endpoint)) or were censored. We used Cox proportion hazards models to compare
the effect of cardioselective or non-selective B-blockers use on ACM and CV-endpoint,
adjusting demographics, vintage, functional measures, and comorbidities.

Results: ACM models were based on 9,196 cardioselective and 2,650 non-selective
B-blocker new users: CV-endpoint models included 7,386 cardioselective and 1,978 non-
selective B-blocker new users. After adjustment for differences in baseline characteristics
between groups, cardioselective B-blocker users had lower hazard ratios for ACM (AHR
=0.79, 99% CI 0.72-0.87) and CV-endpoint (AHR = 0.80, 99% CI 0.73-0.89). When
new users were limited to persons with drug initiation in the first 3 months, findings were
comparable: ACM (AHR = 0.84, 99% CI 0.72-0.97) and CV-endpoint (AHR = 0.86, 99%
CI 0.75-0.99). Results also did not vary when heart failure was included in an interaction
term with drug selection.

Conclusions: Chronic dialysis patients who received cardioselective B-blocker had
a lower risk for mortality and CV-endpoints when compared to their peers who received
non-selective B-blockers. Validation of these results in a rigorous clinical trial is warranted
given their widespread use in dialysis patients.

Funding: NIDDK Support
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A Social Worker Initiated Program to Reduce Fluid Overload in
Hemodialysis Patients Stephanie Johnstone, Nien-Chen Li, Franklin W.
Maddux, Amy R. Weissman-Hunt, Jessica Demaline, Eduardo K. Lacson.
Fresenius Medical Care, North America, Waltham, MA.

Background: A social worker (SW) initiated intensive program was implemented as
a quality improvement (QI) initiative to address problematic hemodialysis (HD) patient
compliance. We report preliminary results of the intervention for patients with worsening
fluid overload.

Methods: The cohort included 246 patients completing >6 of the 8 session intervention
(1 session every 1-2 weeks) from 167 FMCNA centers between 2/1/13 and 01/31/14, with at
least a 6-month baseline and 3-month follow-up period. The intervention included patient-
empowerment education and cognitive/behavioral counseling designed to address potential
root causes of fluid non-compliance. Baseline versus follow-up interdialytic weight gain
(IDWG; also as %IDWG of post-weight), rates of missed treatments, and hospitalization
for fluid overload were tracked.

Results: The patients’ mean age was 54 years, with 56% males; 69% white, 29% black;
67% had DM, 23% CAD, and 47% CHF. During baseline, at least 1 missed treatment
was noted in 46%. While all-cause hospitalization rates were unchanged, baseline versus
follow-up hospitalizations due to fluid overload decreased from 1.7 to 0.8 episodes per
100 patient-months. Missed treatment rate was 57 versus 45 per 100 patient-months while
period mean %IDWG was unchanged at ~3.5%. However, slopes for both were increasing
at baseline then slopes declined during follow-up.
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Conclusions: Preliminary results indicated that the intensive SW-initiated program
reduced fluid overload-related hospitalizations in the short term (3 months). Furthermore,
trends for contributory non-adherent behavior such as %IDWG and missed treatments
improved, which may help sustain the favorable results over the long term. This QI study
is ongoing and updated outcomes will subsequently be reported.

TH-OR143

The Role of Cardiomyocyte Apoptosis in the Pathogenesis of Left
Ventricular Hypertrophy (LVH): Results from the Frequent Hemodialysis
Network (FHN) Christopher T. Chan, Michael V. Rocco, Glenn M. Chertow,
George A. Kaysen, Nathan W. Levin, Brett Larive, Gerald J. Beck, Alan S.
Kliger. NIDDK - FHN Cardiac Biomarker Group.

Background: Cardiomyocyte apoptosis (CA) is a novel cardiac biomarker. We
hypothesize that extent of CA is responsible in part for the response of LV mass (LVM) with
frequent hemodialysis in end-stage renal disease (ESRD) and that this effect is transmitted
by a factor found in plasma.

Methods: Neonatal cardiomyoytes were cultured with plasma from responders
(LVM reduced by a min of 10%) and progressors (LVM increased by a min of 10%)
among randomized patients in FHN trials. The primary aim was to ascertain the effect
of plasma on CA.

Results: Among the 332 patients randomized, there were 105 responders and 63
progressors. Selected baseline and clinical variables are shown in Table. LVM changed by
-33.9 (-37.9,-29.8) g in responders and +24.1 (19.0,29.2) g in progressors, p<0.0001. CA
(Anexin V) was similar at baseline but significantly higher at 12 months after exposure
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to plasma from progressors versus responders (1.15 + 0.19 versus 0.73 + 0.09, p=0.02).
Expressions of Innate immunity pathway remained elevated in progressors (groupl) and
fell in responders (group2) (Figure).
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Variables Responders Progressors
(N=105) (69M) (N=63) (34M)

Age (yrs) 51.2+14.0 50.5+11.6

ESRD vintage (yrs)

(10%.90" %tile) 3.3(0.3,16.7) 2.8(0.2,12.6)

Change in weekly volume removal rate 10542356 5204452

(ml/kg/h)

Change in pre-dialysis systolic BP (mmHg) -11.4+1.8 4.1£2.3%

Change in pre-dialysis phosphate (mmol/L) -0.72+0.17 -0.23+0.21*

*p<0.05

Conclusions: CA was associated with progression of LVM in ESRD. Cardiomyocyte
death and remodelling with fibroblast-like cells may play a pivotal role in LVH progression.
Both may be affected by a factor found in plasma at concentrations that vary depending
on the frequency of HD.

Funding: NIDDK Support
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Frequency and Distribution of Dialysis-Associated Atrial Fibrillation:
Results of MiD Study James A. Tumlin,' David M. Charytan,> Don E.
Williamson,? Amber S. Podoll,* Suresh Chandra Tiwari,’ Prabir Roy-Chaudhury,®
Vikranth Reddy.” ‘Internal Medicine Renal Div, Univ of Tennessee College of
Medicine, Chattanooga, TN, *Internal Medicine Renal Div, Harvard Brigham
and Women's Hospital, Boston, MA; ’Nephrology Associates, Augusta,
GA, *Internal Medicine Renal Div, Univ of Texas Houston, Houston, TX;
*Transplantation, Fortis Inst of Renal Sciences and Transplantation, Vasant
Kunj, New Delhi, India; °Internal Medicine Renal Div, Univ of Cincinnati,
Cincinnati, OH; "Care Hospital, Hyderabad, India.

Background: End-stage renal disease (ESRD) patients are at increased risk for atrial
arrhythmias. While previous studies report atrial fibrillation (AF) rates of up to 40%, the
link between the hemodialysis (HD) cycle and AF is unknown. Therefore, we conducted
a prospective, multi-center, 6-month observational study characterizing the incidence of
AF in ESRD patients.

Methods: MiD is a prospective multi-center study designed to characterize the
frequency of AF in 45 ESRD patients implanted with the Medtronic Reveal® XT device.
The Reveal device detects AF events based on incoherence in adjacent R-R intervals. Reveal
device data was centrally adjudicated weekly for 6 months of follow up.

Results: 45 subjects were implanted and followed for a mean of 4.9 months. A total of
1231 AF episodes with >6 min duration were detected in 18 of 45 (40.0%) subjects. This
corresponds to an overall AF rate of 5.6 events per patient month (ppm), while patients
with AF > 6 minutes duration had 14.1 ppm.
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Variation in Risk of Reveal-Detected AF Onset Over Dialytic Week
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The rate of AF events was 3.5 fold higher in the 12 hours following dialysis (Figure). Only
1 of 18 had any prior history of AF.

Conclusions: Atrial fibrillation is seen in up to 40% of ESRD patients. The dialysis
procedure may enhance AF rates with the greatest incidence occurring during the first 12
hours after the initiation of dialysis.

Funding: Pharmaceutical Company Support - Medtronic Corporation; Dialysis
Corporation Inc., Private Foundation Support, Clinical Revenue Support
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Greater Frequency of Clinically Significant Bradycardia Than Ventricular
Tachycardia in Hemodialysis Patients: Preliminary Results of the
Monitoring in Dialysis (MiD) Study David M. Charytan,' Bruce A. Koplan,'
Amber S. Podoll,? Vikranth Reddy,* Prabir Roy-Chaudhury,* Suresh Chandra
Tiwari,’ James A. Tumlin,® Don E. Williamson.” 'Harvard U, *U of Texas, Care
Hospital, Hyderabad, India; *U of Cincinnati; °Fortis Inst, New Delhi, India;
°U of Tennessee; "Nephrology Associates, Augusta, GA.

Background: End-stage renal disease patients are at increased risk of arrhythmias
and sudden cardiac death (SCD), but little is known about arrhythmia type, prevalence or
relationship to dialysis schedule.

Methods: MiD is a prospective, multi-center study to characterize arrhythmias
occurring in 3x weekly hemodialysis (HD) patients using an implantable cardiac monitoring
device, Medtronic Reveal® XT. ECGs recorded during the first 6 months of monitoring were
centrally adjudicated. Reveal-detected arrhythmic event data were collected for an additional
6 months thereafter without adjudication. Clinically significant arrhythmias (CSA) include
bradycardia <40 bpm for >6 seconds (s), asystole >3 s, or sustained ventricular tachycardia
(SVT) 2130 bpm for 230 s are limited to the main 6-month study period.

Results: 45 implanted subjects were followed for a mean of 6.4 months (0.6-12.0)
[mean age: 56 (27-76) years; male: 64%; history of cardiac arrhythmias: 46%]. The overall
rate of bradycardia was 10.2 [95% CI: 3.1-34.1] events per patient month (ppm) for all
subjects, and 28.7 [95% CI: 10.1-81.7] events ppm for 16 subjects with >1 bradycardia
episode. Average time to first episode of bradycardia or asystole was 62 days after Reveal
XT implant. There was no apparent association of bradycardia with the timing of dialysis.
Among 605 CSA, 74.9% were bradycardia or asystole events. In contrast, only 1 episode
was SVT (0.2%). To date, 4 subjects received a pacemaker; 3 subjects had no prior history
bradycardia, and 1 subject had a prior history.

Conclusions: Clinically significant bradycardia is common in previously asymptomatic
HD patients and occurs at a much higher frequency than VT. Our data suggests that
bradycardia converting to asystole may be the dominant terminal arrhythmia compared
to VT in HD patients. This finding has important implications for the prevention of SCD
in HD patients.

Funding: Pharmaceutical Company Support - Medtronic
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Remote Ischaemic Preconditioning in Haemodialysis: An Initial
Randomised Controlled Trial Lisa E. Crowley,' Aghogho Odudu,? Chris W.
Mclntyre.> 'Royal Derby Hospital, United Kingdom; *Univ of Nottingham,
United Kingdom, 3Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield,
United Kingdom.

Background: Haemodialysis results in a recurrent segmental ischaemic cardiac injury
which helps to drive the excess cardiovascular morbidity in HD patients.Previous exposure
to an ischemic insult (even if delivered remotely) has been shown to be cardioprotective
in numerous experimental and clinical studies.We investigated if application of Remote
Ischaemic Preconditioning (RIPC) prior to HD provided protection against dialysis induced
cardiac injury.

Methods: 20 patients receiving hospital HD were recruited.Presence of dialysis induced
myocardial stunning was confirmed with echocardiography before randomisation into 2
groups.One group received a single RIPC stimulus administered via a BP cuff inflated
to 200mmHg in the lower limb.The other received Sham-RIPC with the cuff inflated to
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40mmHg.All patients were studied at intervention,48 hours and 28 days post RIPC.Stunning
was identified using pre and peak stress echo analysed using 2D speckle tracking.A stunned
segment was defined as undergoing a 30% reduction in longitudinal strain.

Results: At baseline the number of stunned segments was 4.7+1.3 versus 3.842.0 (RIPC
and sham respectively).Following administration of RIPC the number of affected segments
fell significantly in the intervention arm.This reduction was sustained at both 48hrs and
28 days.No change was observed in the sham group.The largest reduction was at 48hrs in
comparison with screening (1.83+1.3 versus 4.70+1.3 p=0.002).The difference in pre and
peak global longitudinal strain present in the RIPC group at screening (15.98+3 versus
13.04+3.4) was abolished at subsequent visits.Levels of HD induced circulatory stress
were lower in the sham group (as judged by UF volume or intradialytic reduction in BP).
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Conclusions: A single RIPC stimulus administered prior to conventional HD provides
relative protection against HD induced cardiac injury for up to 28 days.

TH-OR147

Primary Prevention Implantable Cardioverter Defibrillators in Dialysis
Patients: A Matched Cohort Study Patrick H. Pun,' Anne Hellkamp,' Gillian
Sanders,' John Paul Middleton,' Stephen Hammill,* Hussein Al-Khalidi,' Lesley
H. Curtis,! Gregg C. Fonarow,” Sana M. Al-Khatib.! ‘Duke Univ Medical
Center, Durham, NC; *UCLA Medical Center, Los Angeles, CA; ’Mayo Clinic,
Rochester, MIN.

Background: Sudden cardiac death is the leading cause of death among dialysis
patients, but the benefit of primary prevention implantable cardioverter defibrillators (ICD)
in this population is uncertain. We conducted this investigation to compare the mortality of
dialysis patients receiving a primary prevention ICD with matched controls.

Methods: We used data from National Cardiovascular Data Registry’s ICD Registry
to select dialysis patients who received a primary prevention ICD, and the Get With The
Guidelines-Heart Failure Registry to select a comparator cohort. We matched ICD recipients
and no-ICD patients using propensity score techniques to reduce confounding, and survival
was compared between groups.

Results: We identified 108 dialysis patients receiving primary prevention ICDs and
195 comparable dialysis patients without ICDs. One year (3-year) mortality was 42%(69%)
in the ICD registry cohort compared to 38%(76%) in controls. There was no significant
survival advantage associated with ICD (HR=0.87, 95%CI 0.66-1.13, p=0.29). After
propensity matching, our analysis included 86 ICD patients and 86 matched controls.
Comparing the propensity-matched cohorts, 1 year(3 years) mortality was 43% (74%) in
the ICD cohort and 40% (77%) in controls; there was no significant difference in mortality
outcome between groups (HR=0.94, 95% CI 0.67-1.31, p=0.71).
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Conclusions: We did not observe a significant association between primary prevention
ICDs and reduced mortality among ESKD patients receiving dialysis. Consideration of
the potential risks and benefits of ICD implantation in these patients should be undertaken
while awaiting the results of definitive clinical trials.

Funding: Other NIH Support - IR01-HL093071-01A1
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Effect of Maternal Obesity in Offspring Predisposition to Chronic Kidney
Disease in Rats Sarah J. Glastras,' Hui Chen,> Carol A. Pollock,' Sonia Saad.!
'Renal Medicine, Kolling Inst, Univ of Sydney, NSW, Australia; *School of
Biomedical Sciences, Univ of Technology, Sydney, NSW, Australia.

Background: Exposure to excess nutrition in utero and in early postnatal life is
associated with adverse consequences for the offspring including diabetes, hypertension,
dyslipidemia, cardiovascular disease and CKD. We aimed to determine whether maternal
obesity predisposes the offspring to CKD.

Methods: Dams were fed normal or high-fat diet (HFD; 20 kJ/g)) 6 weeks before
gestation until pups weaned, and their offspring’s kidneys examined at Day 20 (weaning),
Week 9 (adolescence) or Week 13 (adulthood). Animals were exposed to a normal or HFD
from weaning. The pups’ anthropometric measures and hormonal levels were recorded.
Renal structure was assessed using PAS and Masson’s trichrome staining. Gene expression
of profibrotic factors (TGF-B, CTGF), proinflammatory cytokines (TNF, IL-6 and MCP-1),
and metabolic markers (FAS, PPARc, SREBP) was measured by RT-PCR. Western blotting
and immunohistochemistry was utilized to confirm these changes.

Results: Offspring from obese dams displayed increased fat mass, body weight,
blood triglycerides levels, and glucose intolerance compared with those from lean rats
in adolescence (week 9). Hormonal levels of leptin, ghrelin, GLP-1, and glucagon were
increased in the offspring of obese mothers compared to control animals at Week 9 and
Week 13. This is associated with increased renal inflammatory markers (MCP1 and
TGEFp), increased fibrotic markers (fibronectin and collagen) and increased oxidative stress
markers (iNOS and SOD activity). In addition the obese offspring have lipid droplets in
their kidneys, and signs of tubulointerstitial injury which foreshadow the development of
CKD. Interestingly, those markers were largely normalized when examined in adulthood
when they were glucose intolerant at week 13.

Conclusions: Maternal HFD causes metabolic and hormonal derangement associated
with altered fibrotic, inflammatory and oxidative stress markers within the kidneys of rat
offspring at adolescence but not sustained to adult life. This suggests that maternal obesity
may predispose the offspring to further renal damage in the setting of other insults such
as diabetes.

Funding: Government Support - Non-U.S.
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Tubular Dysfunction Results in Altered Nucleoside Metabolism in Diabetic
Nephropathy Anna V. Mathew, Farsad Afshinnia, Jaeman Byun, Pradeep
Kayampilly, Frank C. Brosius, Subramaniam Pennathur. Dept of Internal
Medicine, Univ of Michigan, Ann Arbor, M1.

Background: Our recent work demonstrated that plasma nucleosides pseudouridine
(PU) and dimethyl guanosine (DMG) predict type 2 diabetic nephropathy (DN) progression,
but the mechanism underlying this increase is not well-understood.

Methods: In order to study the metabolism and flux of the nucleosides in vivo
systematically, we developed a targeted quantitative analysis of nucleosides by liquid
chromatography/ tandem mass spectrometry (LC/MS). Mice which exhibit characteristic
pathological features of DN (BKS db/db) and control (BKS db+) were used to examine
the static and dynamic changes in nucleoside metabolism in DN. We performed in vivo
metabolic flux analysis (MFA) by LC/MS following intraperitoneal administration of
isotopically labeled substrates '*C Uracil (precursor of PU) and *C hypoxanthine (precursor
of DMG and allantoin) to 24-week old mice.

Results: MFA revealed statistically significant elevations in label incorporation into
PU and hypoxanthine (HX) in plasma with corresponding decrease in urinary labeling in
diabetic mice compared with controls. In contrast, label incorporation of uracil, HX, PU,
DMG and allantoin were unchanged in diabetic renal cortex, liver and muscle suggesting
that renal and tissue metabolism were not the source of the altered nucleosides. The elevated
plasma levels and diminished urinary excretion strongly implicate altered tubular handling
of nucleosides in DN. In order to determine if the altered nucleoside handling was specific
to DN, we measured nucleosides in baseline samples of subjects with stages 3 and 4 chronic
kidney disease (CKD) from the CPROBE cohort (16 DN and 24 non-diabetic subjects).
After adjusting for serum creatinine, plasma PU, DMG and allantoin, and urinary allantoin
and HX were significantly associated with DN. Levels of plasma PU and DMG predicted
renal progression in one year (defined as 20% decrease in eGFR or 1.5 fold increase in
proteinuria) only in DN, but not in non-diabetic CKD.

Conclusions: Taken together, these results highlight previously unrecognized unique
role for altered nucleoside metabolism and handling in the pathogenesis of DN.

Funding: NIDDK Support
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G Protein Coupled Receptor TGRS Agonist Prevents Kidney Disease in
Mice with Diet Induced Obesity Xiaoxin Wang,' Yuhuan Luo,' Cherelle
Parker,' Luciano Adorini,> Michal Herman-Edelstein,> Moshe Levi.! ‘Medicine,
Univ of Colorado Denver, *Univ of Tel Aviv; *Intercept Pharmaceuticals.

Background: Obesity-related glomerulopathy (ORG) is becoming one of the leading
causes of kidney disease. In addition to life style changes and/or bariatric surgery additional
treatment modalities are needed to prevent ORG.

Methods: In recent studies in kidney biopsies from subjects with ORG we have
determined that there is decreased expression of the G Protein Coupled Receptor TGRS.
In the present study we therefore determined the role of the G Protein Coupled Receptor
TGRS in modulation of kidney disease in a mouse model of diet induced obesity and
insulin resistance.

Results: Treatment of mice with the selective TGRS agonist INT-777 decreased urinary
albumin (7348 in HF versus 26+9 in HF+INT-777, p<0.05), podocyte injury, mesangial
expansion, tubulointerstitial fibrosis, and CD68 macrophages in the kidney. These beneficial
effects of INT-777 were associated with significant increases in p-AMPK (12+1.2 in
HF versus 19+1.3 in HF+INT-777, p<0.01), PGC-1o. (37+0.8 in HF versus 50+4.1 in
HF+INT-777, p<0.05), and Sirt3 (85+2.1 in HF versus 142+15 in HF+INT-777, p<0.01)
protein abundance. At the same time there was an increase in MnSOD (94+3.4 in HF versus
105+2.4 in HF+INT-777, p<0.05) protein abundance. We also performed studies in cultured
human podocytes to determine direct renal specific effects of TGRS activation. Treatment
with INT-777 prevented glucose induced podocyte apoptosis and increased podocyte SIRT1,
p-AMPK, and PGC-1a protein abundance. These effects were associated with increased
mitochondrial number, decreased mitochondrial ROS production, and increased SOD2
gene expression. In addition, INT-777 decreased SREBP-1 protein and increased PPARa,
LCAD, and CPT-1b expression, resulting in decreased lipid accumulation in podocytes.

Conclusions: These studies indicate a novel role for TGRS in inducing energy
metabolism, mitochondrial biogenesis, and fatty acid oxidation which result in prevention
of oxidative stress and lipid accumulation and firmly establish an important role for the
GPCR TGRS in preventing kidney disease in obesity.

Funding: NIDDK Support, Veterans Affairs Support
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Glomerular microRNA-26a Expression Correlates with eGFR in Diabetic
Nephropathy and Its Regulation in Podocytes Kenichi Koga,' Hideki Yokoi,'
Kiyoshi Mori,> Masato Kasahara,® Takashige Kuwabara,' Moin Saleem,® Akira
Sugawara,* Kazuwa Nakao,? Motoko Yanagita,' Masashi Mukoyama.® 'Dept of
Nephrology, Kyoto Univ Graduate School of Medicine, Kyoto, Japan, *Medical
Innovation Center, Kyoto Univ Graduate School of Medicine, Kyoto, Japan; *Inst
for Advancement of Clinical and Translational Science, Kyoto Univ Hospital,
Kyoto, Japan; *Dept of Nephrology, Osaka Red Cross Hospital, Osaka, Japan,
’Dept of Nephrology, Kumamoto Univ Graduate School of Medical Sciences,
Kumamoto, Japan; °Academic and Childrens Renal Unit, Univ of Bristol,
United Kingdom.

Background: microRNAs are small non-coding RNAs which negatively regulate
target genes. We reported that microRNA-26a (miR-26a) directly inhibits connective
tissue growth factor (CTGF/CCN2) expression and attenuates TGF-B/SMAD signaling
in cultured human podocytes. The aim of this study is to investigate the relation between
glomerular miR-26a expression in human diabetic nephropathy (DN) and renal function,
and to evaluate its regulation in podocytes.

Methods: We analyzed miR-26a expression in microdissected glomeruli from human
biopsy samples of 11 subjects with DN. We transfectedmiR-26a mimic and inhibitor into
cultured human podocytes and analyzed expression of the host genes of miR-26a, small
C-terminal domain phosphatases 2 and 3 (SCP2/3). We also examined miR-26a and SCP2/3
expressions in glomeruli of streptozotocin (STZ)-induced diabetic mice at 3 weeks after
induction of diabetes.

Results: Glomerular miR-26a expression in human DN correlated positively with
eGFR (p<0.05,r=0.659). SCP2/3 expressionswere downregulated by miR-26a mimic and
upregulated by its inhibitor. SCP2/3 siRNA attenuated TGF1-induced ECM accumulation.
STZ mice exhibited lower miR-26a and higher CTGF and SCP2/3 expressions in glomeruli
than control mice.

Conclusions: We showed that miR-26a expression was lower in glomeruli of both the
advanced phase of human DN and the early phase of a mouse model of DN, suggesting that
downregulated miR-26a expression together with upregulated SCP2/3 can be involved in the
pathophysiology of DN through the dysregulation of CTGF and TGF-B/SMAD signaling.
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TH-OR152

Overexpression of Transcription Factor FOXC2 Induces Dedifferentiation
and Increased Motility of Cultured Human Podocytes Sanna H. Lehtonen,'
Naoyuki Miura,> Moin Saleem,® Neeta Datta.! 'Haartman Inst, Dept of
Pathology, Univ of Helsinki, Helsinki, Finland; *Dept of Biochemistry,
Hamamatsu Univ School of Medicine, Hamamatsu, Japan; *Academic and
Children’s Renal Unit, Univ of Bristol, Bristol, United Kingdom.

Background: The molecular mechanisms leading to the development of diabetic
nephropathy remain poorly understood, but podocyte injury is known to be involved. We
hypothesized that transcription factor FOXC2, known to associate with obesity, insulin
resistance and type 2 diabetes mellitus, could play a role in the pathophysiology of diabetic
nephropathy.

Methods: We analyzed by immunostaining the localization of FoxC2 in the glomeruli
of obese Zucker rats, and overexpressed FOXC2 in cultured human podocytes by lentiviral
transduction. The effects on podocytes were studied by immunostaining and quantitative
Western blotting, and the motility of podocytes was assessed by the wound healing
(scratch) assay.

Results: We observed increased expression and nuclear concentration of FoxC2 in
podocytes of obese Zucker rats that are insulin resistant and proteinuric. Overexpression of
FOXC2 in differentiated human podocytes in vitro led to increased nuclear expression of
FOXC2 and dedifferentiation of podocytes associated with a change of cellular morphology.
This was accompanied by upregulation of key mesenchymal markers including vimentin,
alpha-smooth muscle actin and active beta-catenin, re-organization of the actin cytoskeleton
and disrupted localization of the tight junction protein ZO1. FOXC2 overexpressing
podocytes also showed increased motility.

Conclusions: The data indicate that the expression and localization of FOXC2 in
podocytes needs to be tightly regulated, and that its overexpression induces a chain of
cellular events leading to podocyte dysfunction. These changes may lead to podocyte
detachment and depletion ultimately contributing to albuminuria and diabetic nephropathy.

Funding: Private Foundation Support
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Attenuated Cholesterol Efflux Causes Podocyte Cholesterol Accumulation
and Apoptosis in Diabetic Kidney Disease Christopher E. Pedigo,'” Farah
Leclercq,'* Mayrin Correa-Medina,' Alla Mitrofanova,'** Armando Mendez,?
Robert G. Nelson,> George William Burke,* Alessia Fornoni,'* Sandra M.
Merscher."** 'Div of Nephrology and Hypertension, Univ of Miami, Miami,
FL; °NIDDK, Phoenix, AZ; 3Diabetes Research Inst, Univ of Miami, Miami,
FL; *“Dept of Surgery, Univ of Miami, Miami, FL, *Katz Family Drug Discovery
Center, Univ of Miami, Miami, FL.

Background: Diabetic Kidney Disease (DKD) is the most common cause of ESRD
and serum Tumor Necrosis Factor alpha (TNFa) levels correlate with the development
and progression of DKD. In DKD decreased podocyte number and glomerular cholesterol
accumulation are associated with albuminuria. We hypothesized that TNFa. causes lipid
dependent podocyte apoptosis in DKD.

Methods: Caspase 3 activity was determined in human podocytes. *H-cholesterol
was used for efflux experiments and cyclodextrin to deplete cells of cholesterol. TNFou
inhibition was achieved using Infliximab.

Results: Human podocytes cultured in the presence of sera from patients with T2D and
progressive DKD (AGFR of -97.39+8.2, n=15) revealed significant reduction in ABCA1
(ATP Binding Cassette A1) mRNA expression compared to podocytes cultured in sera from
patients with non-progressive DKD (AGFR 0f 40.62+8.6, n=16). TNFa. treatment reduced
ABCA1 mRNA and protein expression (p<0.05) but did not affect mRNA expression of
other cholesterol metabolism genes (HMGCR, LDLR and SOAT1). TNFa treatment reduced
ABCA1 mediated cholesterol efflux (p<0.01) in association with increased cholesterol
content (p<0.05), reduced esterified cholesterol(p<0.05) and reduced SOAT1 activity
(p<0.05). TNFa treatment also increased caspase 3 activity (p<0.05) that was prevented by
ABCAL overexpression or cholesterol depletion (p<0.05). TNFa inhibition with Infliximab
decreased albuminuria in BTBRob/ob mice (T2D and DKD).

Conclusions: ABCA1 expression is reduced in DKD sera treated podocytes. TNFo
attenuates ABCA 1 mediated reverse cholesterol transport in podocytes leading to cholesterol
accumulation and apoptosis. Our data suggest that treatments targeting the TNFo-ABCA 1
axis in podocytes may inhibit the development of DKD.

Funding: NIDDK Support, Other NIH Support - A.F and S.M. Are funded by
RO1DK090316, by 1TUL1TR000460 and by U24DK076169

TH-OR154

Podocyte-Specific Nox4 Deletion Attenuates Albuminuria in Diabetic
Nephropathy Jay Chandra Jha,"? Stephen P. Gray,' Mark E. Cooper,'? Harald
H. Schmidt,? Karin Jandeleit-Dahm."? !Diabetic Complication Div (Diabetes
and Kidney Disease Laboratory), Baker IDI Heart and Diabetes Inst, Melbourne,
VIC, Australia; *“Medicine, Monash Univ, Melbourne, VIC, Australia; Dept of
Pharmacology Cardiovascular Research Inst, Faculty of Medicine Health &
Life Sciences Maastricht Univ, Maastricht, Netherlands.

Background: Chronic kidney disease is a major microvascular complication of
diabetes; however the underlying causes remain unclear. NADPH oxidase and in particular
Nox4 derived reactive oxygen species (ROS) in the kidney play a crucial role in the
development and progression of diabetic nephropathy. Albuminuria is a key feature of

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.

37A



J Am Soc Nephrol 25: 2014

diabetic nephropathy and podocyte injury leads to the development of albuminuria in
diabetes. We examined the effect of podocyte specific NADPH oxidase Nox4 deletion in
diabetic nephropathy (DN) using a podocyte specific Nox4 deficient mice.

Methods: Podocyte-specific Nox4 KO (podNox4KO) and floxedNox4 mice were
rendered diabetic via streptozotocin injection and followed for 10 and 20 weeks. Urine
samples were collected for the assessment of renal function. After 10 and 20 weeks of
diabetes animals were culled and kidneys were removed for assessment of structural damage,
as well as for the assessment of gene and protein expression of extracellular matrix (ECM),
pro-fibrotic and pro-inflammatory markers.

Results: Podocyte-specific Nox4 KO mice were generated. Podocyte specific Nox4
deletion in diabetic podNox4KO mice significantly attenuated the diabetes induced increase
in albuminuria compared to the diabetic floxedNox4 mice. However, no significant changes
in renal structure as well as glomerular gene expression of profibrotic and proinflammatory
markers were observed in diabetic podNox4KO when compared with diabetic floxedNox4
mice. In contrast, the gene expression of nephrin was down regulated in diabetic floxedNox4
mice and was restored to normal in diabetic podNox4KO mice.

Conclusions: Collectively, these results identify Nox4 is a key source of ROS in
podocytes and may mediate podocyte injury in diabetes leading to the development of
albuminuria.

Funding: Government Support - Non-U.S.
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Unraveling the Mechanism of Action of Glucocorticoids in
Glomerulonephritis Christoph Kuppe,' Claudia R.C. van Roeyen,' Antonio
Sechi,> Tammo Ostendorf,! Bart Smeets,' Jirgen Floege,! Hermann-Josef
Groene,’ Marcus J. Moeller.! 'Dep. of Internal Medicine II, Div. of Nephrology
and Clinical Immunology, RWTH Aachen, Aachen, Germany; *Dep. of Cell
Biology, RWTH Aachen Univ, Aachen, Germany, *Dep. of Cellular and
Molecular Pathology, German Cancer Research Center, Heidelberg, Heidelberg,
Germany.

Background: Glucocorticoids are commonly used for the treatment of
glomerulonephritis. Particularly in the most severe form, crescentic glomerulonephritis
(CGN), high-dose steroids are first-line therapy. To date, the mechanisms or target cells
of glucocorticoid actions remain incompletely understood. The present study investigated
whether glucocorticoids — beside their immunosuppressive effects - directly act on intrinsic
glomerular epithelial cells in CGN.

Methods: For this purpose, the glucocorticoid receptor was inactivated specifically
in all kidney epithelial cells in Pax8-Cre/GR™ mice, including podocytes and parietal
epithelial cells (PECs).

Results: GR inactivation did not impair renal development or function up to 12 months
of age. Next, the nephrotoxic serum nephritis model (NTS) was induced in knockout and
wild-type control mice. CGN was attenuated by high-dose prednisolone, as expected.
Surprisingly, disease activity was also attenuated in renal epithelial GR knockout animals.
To verify this, animals were treated with the GR antagonist mifepristone alone. CGN was
attenuated more potently than when using prednisolone without obvious effects on the
immune system. These findings were verified in a second, non-immunological model
(Alport-mouse), where again progression of glomerulosclerosis by activated PECs was
attenuated more efficiently by mifepristone than by high-dose prednisolone treatment.
Direct actions of steroids on intrinsic renal cells were also verified in vitro using primary
parietal epithelial cells.

Conclusions: In summary, glucocorticoids exert direct effects on activated epithelial
cells in CGN, which appear to be therapeutically more important than immunosuppressive
effects. Strikingly, genetic or pharmacological GR inactivation in glomerular epithelial
cells is at least as effective as GR stimulation using high-dose steroids. Thus, we propose
GR antagonism as novel therapeutic concept.

Funding: Private Foundation Support
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The Kidney Regulates Granulopoiesis and Neutrophil Homeostasis via
Tamm-Horsfall Protein—Dependent Epithelial Activation of the IL-23/1L-17
Axis Radmila Micanovic,' Edward F. Srour,' Pierre C. Dagher,' Brahmananda
Reddy Chitteti,' Shehnaz Khan,' Takashi Hato,' Tarek M. El-Achkar.'? /Indiana
Univ School of Medicine; *Indianapolis VA Medical Center:

Background: Tamm-Horsfall Protein (THP) is a glycoprotein uniquely expressed in
the kidney and excreted as one of the most abundant proteins in the urine. We recently
showed that THP is also targeted to the interstitium, and plays a role in tubular cross-talk
during kidney injury. In this study, we investigate the modulatory role of THP on the
immune system.

Methods: We used THP knockout mice and wild type background strains as previously
described. Various experimental methodologies and interventions were used as described
in results.

Results: Using immuno-histochemistry and flow cytometry in THP-/- and THP+/+
mice, we show that THP deficiency caused significant depletion of resident macrophages
in the kidney but not in other organs such as the liver. This was associated with systemic
neutrophelia, and stimulation of granulopoesis in the bone marrow. By means of an ELISA
multiplex assay, we confirm that THP-/- kidneys are a unique source of myeolopoeitic
growth factors, and differentially activate the IL-23/IL-17 axis, which is known to stimulate
granulopoiesis. Indeed, neutralization of IL-17 in THP-/-mice reversed the neutrophelia. To
determine the source of IL-23, we used real-time PCR on RNA extracted from S3 segments,
thick ascending limbs, macrophages and lymphocytes (isolated with laser micro-dissection
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and FACS, respectively). Surprisingly, S3 segments were the major source of IL-23 in
THP-/- kidneys. Furthermore, macrophage depletion in WT mice using clodronate did not
increase the levels of IL-23 in the kidneys, suggesting that the effect of THP deficiency on
IL-23 is independent from macrophage depletion.

Conclusions: In conclusion, we show that THP is essential to maintaining resident
renal macrophages, and that THP deficiency stimulates proximal epithelial activation of
the IL-23/IL-17 axis and systemic neutrophelia. Our findings provide novel insights on
the immune-modulatory role of THP and its importance in defining how the kidney can
regulate granulopoiesis and systemic neutrophil homeostasis.

Funding: Veterans Affairs Support
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The Lymphotoxin B Receptor Is a Therapeutic Target in Renal
Inflammation Stephan Segerer,” Gitta Seleznik,' Harald Seeger,? Kai Fu,’ Maja
Lindenmeyer,> Marcus J. Moeller,* Judith Bauer,” Mathias Heikenwaelder,®
Jeffrey L. Browning.®® 'Div of Visceral Surgery, Univ Hospital, Zurich,
Switzerland, *Div of Nephrology, Univ Hospital, Zurich, Switzerland; *Dept
of Immunobiology, Biogen Idec, Cambridge, MA; ‘Dept of Nephrology and
Clinical Immunology, Rheinisch-Westfdlische Technische Hochschule (RWTH)
Univ Hospital Aachen, Aachen, Germany, °Inst of Virology, TUM, Munich,
Germany, °Dept of Microbiology and Section of Rheumatology, Boston Univ
School of Medicine, Boston, MA.

Background: Accumulation of inflammatory cells in the tubulointerstitium, at times
with a defined microarchitecture, is a hallmark of chronic glomerulonephritis (GN).
Lymphotoxin B receptor (LTBR) is important for the formation of lymphoid tissue. We
hypothesized that LTPR signaling plays a role in chronic renal inflammation.

Methods: LTs, LTBR, and regulated genes were evaluated by microarray analysis and
confirmed by real-time RT-PCR in renal biopsies (n=53). LT protein was localized by
immunohistochemistry in 48 biopsies from patients with the most common forms of GN.
Regulation of LTs and response to LTBR signaling was tested in human mesangial cells,
tubular epithelial cells and mouse parietal epithelial cells in-vitro. LTPR signaling was
blocked in two mouse models of GN.

Results: Renal biopsies with GN displayed increased levels of LT mRNA and protein.
LTp was localized to interstitial lymphocytes, and tubular epithelial cells. Human mesangial
and tubular epithelial cells expressed both LTo and LT3 RNA upon stimulation with TNF-o
in vitro, and expressed chemokines in response to LTPR signaling. In an anti-glomerular
basement membrane antibody induced model of GN, the blockade of LTPR signaling
reduced crescent formation and parietal epithelial cells responded to LTBR signaling
with CCL2 induction. In a lupus model, LTPR blockade improved renal function without
reduction in glomerular immune complex deposition.

Conclusions: Preclinical mouse models and human data strongly suggest that LTBR
signaling is involved in renal injury and is a new therapeutic target in renal diseases,
mediating a novel pathway in parietal epithelial cell activation with crescent formation.

Funding: Government Support - Non-U.S.
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Milk Fat Globule-Epidermal Growth Factor-8 Limits Tissue
Damage Through Inflammasome Inhibition in Renal Obstruction
Jean-Francois Cailhier, Marie-Joelle Brissette, Patrick Laplante. Medicine,
CRCHUM, Univ de Montreal, Montreal, QC, Canada.

Background: Renal diseases are characterized by tubulointerstitial fibrosis due to
the loss of renal parenchymal cells. During renal inflammation, macrophages induced
apoptosis of resident cells leading to renal fibrosis. We described that milk fat globule-
epidermal growth factor 8 (MFG-E8) released by apoptotic renal cells can modulate the
renal microenvironment and reprogram macrophages. In this study, we investigated the
role of MFG-E8 on the modulation of inflammasome activation, tissue damage and fibrosis
in a renal obstruction model.

Methods: C57BL/6 WT or MFG-E8 KO mice underwent unilateral ureteral ligation
for 3, 7 and 14 days. MFG-E8 (30pg/kg) was administered intra-peritoneally 1 day before
and every 3 days subsequently. In order to evaluate the role of MFG-E8 on macrophage
reprogramming, inflammasome activation and renal damage, we adoptively transferred
MFG-E8-treated macrophages to MFG-E8 KO mice prior to the renal obstruction. At the
end of experiments, kidneys were harvested and were stained for PAS and Sirius Red to
evaluate renal damage and fibrosis. Kidneys were also harvested for immunoblotting against
inflammasome components (NLRP3, ASC, Caspase-1, IL-1f and IL-17).

Results: MFG-ES reduced kidney damage and fibrosis compared to control, whereas
its absence in the MFG-E8 KO mice was associated with worse disease. Moreover,
MFG-ES8 administration was associated with a decreased activation of inflammasome in the
kidney. Furthermore, administration of ex vivo MFG-E8-stimulated macrophages prior to
obstruction conferred renal protection against kidney damage by reducing inflammasome
activation and renal injury.

Conclusions: MFG-ES8 reduced renal damage through decreased activation of
inflammasome. Moreover, administration of ex vivo MFG-E8-stimulated macrophages
was sufficient to attenuate renal inflammasome and renal damage suggesting that MFG-ES
present in the renal microenvironment is crucial for macrophage reprogramming. These
data identified MFG-ES8 as a novel target for the regulation of renal inflammation and
chronic kidney disease progression.

Funding: Private Foundation Support
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TH-OR159

Myeloid-Derived tPA Promotes Macrophage Motility through FAK, Racl,
and NF-kB Pathway Ling Lin, Kebin Hu. Medicine, Penn State Univ College
of Medicine, Hershey, PA.

Background: Macrophage accumulation is one of the hallmarks of progressive
kidney disease. Tissue-type plasminogen activator (tPA) is known to promote macrophage
infiltration and renal inflammation during chronic kidney injury. However, the underlying
mechanism remains largely unknown.

Methods: We examined the role of tPA in macrophage motility in vivo by tracking
fluorescence-labeled bone marrow-derived macrophages, generated bone marrow chimeric
mice to determine the source of endogenous tPA that promotes renal inflammation and
macrophage infiltration, and investigated the underlying signaling mechanisms.

Results: We found that tPA-deficient mice had markedly fewer infiltrating fluorescence-
labeled macrophages than the wild-type mice. Experiments in bone marrow chimeric
mice further demonstrated that myeloid cells are the main source of endogenous tPA that
promotes macrophage migration. In vitro studies showed that tPA promoted macrophage
motility through its CD11b-mediated protease-independent function; and FAK, Rac-1 and
NF-kB were indispensable to tPA-induced macrophage migration as either infection of
FAK dominant-negative adenovirus or treatment with a Rac-1-specific inhibitor or NF-kB
inhibitor abolished the effect of tPA. Moreover, ectopic FAK mimicked tPA and induced
macrophage motility. tPA also activated migratory signaling in vivo. The accumulation of
phospho-FAK-positive CD11b-macrophages in the obstructed kidneys from wild-type mice
was clearly attenuated in tPA knockout mice, which also displayed lower Rac-1 activity
than their wild-type counterparts.

Conclusions: Therefore, our results indicate that myeloid-derived tPA promotes
macrophage migration through a novel signaling cascade involving FAK, Rac-1 and NF-«B.

Funding: Private Foundation Support
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Lysosomal Transporter Cystinosin Alters Macrophage Activation and
Promotes Renal Fibrosis Daryl M. Okamura, Nadia Bahrami. Center for
Developmental Biology & ReGenerative Medicine, Seattle Children s Research
Inst, Seattle, WA.

Background: Nephropathic cystinosis has traditionally been considered a primary
disease of renal tubules induced by the toxic effects of lysosomal cystine accumulation,
which leads to renal Fanconi syndrome and eventual tubular apoptosis. However, recent
studies demonstrate that the cystinosin-deficient (CTNS-/-) macrophage (mphi) plays a
critical role in progressive nephron loss.

Methods: The present study was designed to investigate the role of Ctns in mphi
function in nephropathic cystinosis and during kidney injury.

Results: In order to investigate Ctns-/- mphi behavior, we performed FACS analysis on
mphi subpopulations in nephropathic cystinotic kidneys at mild (6m) to moderate-severe
fibrosis (12m). We found that the number of M1-type mphi (Ly6c™") almost doubled
between 4 to 6 months and suggests that these cells may initiate an early pro-inflammatory
response. During the progression from mild to moderate-severe fibrosis (12m) there was
a significant increase in the M1 subset by 120% and is the predominant subpopulation
within the cystinotic kidney. These results suggest that M1 mphi and phagocytic dendritic
cells are important in the progression of injury in nephropathic cystinosis. We examined
proinflammatory and fibrogenic gene expression with M1/M2 activation in bone marrow
derived macrophages (BMDM). At baseline, Ctns-/- BMDM have a 43-fold increase in iNOS
expression (P=0.03) and with M1 activation, there is a 6.3-fold increase in IL6 expression
(P=0.001) compared to Ctns+/+ BMDM. With M2 activation, there was a nearly 6-fold
reduction in IL4 receptor and a 2.2-fold reduction in IL10 expression. We further examined
the role of Ctns in mphi phagocytosis and chemotaxis. We found that Ctns-/- mphi are
hyperphagocytic and do not respond appropriately to chemotactic stimuli. Using a model
of chronic kidney injury, we found a significant increase (63%) in Ctns-/- mphi with more
severe fibrosis (increased 19%) in UUO kidneys compared to wild-type mice.

Conclusions: These data suggest that the lysosomal transporter cystinosin may
play an important role not only in nephropathic cystinosis but in chronic kidney disease
progression as well.

Funding: Private Foundation Support
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A Small Molecule Inhibitor of Apoptosis Signal-Regulating Kinase 1 (ASK1)
Reduces Key Pathological Processes Related to CKD John T. Liles,' Haichun
Yang,? Agnes B. Fogo,? David G. Breckenridge.! 'Gilead Sciences, Inc; *Dept
of Pathology, Microbiology and Immunology, Vanderbilt Univ Medical Center:

Background: Oxidative stress (OS) is elevated in patients with chronic kidney disease
(CKD) and is a major driver of disease progression. ASK1 is a critical signaling node through
which OS promotes inflammation, apoptosis and fibrosis via downstream activation of the
MAPK kinases p38 and JNK.

Methods: To validate ASK1 as a therapeutic target in CKD, we evaluated the effects
of a potent and selective small molecule inhibitor of ASK1 (GS-444217) in rodent models
of acute and chronic kidney disease.

Results: In an acute renal I/R rat model (30 min of ischemia followed by 24 hr
reperfusion), prophylactic treatment with GS-444217 (30 mg/kg, p.o.) significantly reduced
elevations in serum creatinine (1.76 +0.4 [SEM] versus 0.85 +0.2 mg/dl) and BUN (100
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+12 versus 58 +8 mg/dl), and decreased renal apoptosis (61 +8 versus 39 £8; # TUNEL
cells) and tubular necrosis (pathology score of 3.7 £0.3 versus 2.7 +0.2). Unilateral ureteral
obstruction (UUO) for 7 days in rats caused significant increases in renal ASK1 activation,
fibrosis, and apoptosis compared to sham animals. GS-444217 (30 mg/kg b.i.d., p.o, 7
days) blocked activation of ASK1 pathway, reduced fibrosis by 88% as measured by
picrosirius red staining, and reduced apoptosis by 79% as measured by TUNEL. Rats given
deoxycorticosterone acetate (DOCA)-salt for 2 weeks had progressive increases in blood
pressure and urinary albumin-to-creatinine ratio (ACR). GS-444217 reduced ACR (2.4 +0.5
versus 0.3 £0.1 mg/mg)and decreased both urinary KIM-1 and 8-OH-dG by 50% without
impacting systemic blood pressure. 5/6 nephrectomized (5/6 Nx) rats treated orally with
(GS-444217 for 4 weeks (starting 8 weeks after 5/6 Nx) had decreased glomerulosclerosis
(pathology score 1.21 + 0.12 versus 0.7 + 0.1) and ACR (152421 versus 52 +9mg/mg)
compared to vehicle-treated 5/6 Nx.

Conclusions: Results from several in vivo studies demonstrate that selective inhibition
of ASK1 decreases renal injury, tubulointerstitial fibrosis, glomerulosclerosis, and
proteinuria, and improves renal function. The data provide compelling evidence for ASK1
as a therapeutic target in kidney disease.

Funding: Pharmaceutical Company Support - Gilead Sciences, Inc

TH-OR162

Loss of Sec63 and Xbpl Caused Renal Interstitial Inflammation and Fibrosis
Yasunobu Ishikawa,' Sorin V. Fedeles,! Ming Ma,' Rachel Gallagher,' Stefan
Somlo."? 'Internal Medicine, Yale Univ School of Medicine, New Haven, CT;
’Genetics, Yale Univ School of Medicine, New Haven, CT.

Background: SEC63 is one of genes linked with the occurrence of autosomal dominant
polycystic liver disease. The product of SEC63, SEC63p is a protein associated with the
SEC61 translocon and involved in co-translational protein translocation and folding. In
the presence of endoplasmic reticulum (ER) stress, a housekeeping mechanism called
the unfolded protein response (UPR) is turned on in order to mitigate stress. The UPR
is mediated by three major stress sensors, IREla, PERK and ATF6. Phosphorylation of
IREla. leads to spliced XBP1 which is a transcription factor that activates transcription
of chaperones and proteins involved in ER-associated degradation. In the current study
we investigated the effect of Xbpl inactivation in the kidney in the presence and absence
of Sec63.

Methods: We used combinatorial genetics to generate WT, SKO (Sec63";
Pax8™, TetOcre) and DKO (Sec63"; Xbp I''; Pax8™; TetOcre) mice. All mice were induced
with 2 mg/mL doxycycline (DOX) in drinking water for 2 weeks beginning at P28. We
investigated the kidney phenotype and UPR activation pathways 1, 2, 3 and 6 weeks kidney
after the start of DOX induction.

Results: Kidney weight to body weight ratio of DKO mice 1 and 2 weeks after the
start of induction was higher than those of WT and SKO mice due to the accumulation
of inflammatory cells, while the WT and SKO kidneys were normal by histology. The
interstitial inflammatory infiltrate in the DKO kidneys included lymphocytes, plasma cells,
macrophages and fibroblasts. Few cysts were also observed. Gene expressions of Mcp-1,
F4/80 and Pai-1 were elevated 1 week after the start of induction, while Tgf-p and Fsp-1
were increased 2 weeks after the start of induction. Notably, dual loss of Sec63 and Xbp!
lead to a complete activation of the Irelo pathway while Perk and Atf6 did not exhibit
signs of activation compared to WT and SKO kidneys.

Conclusions: Activated IRE1a is an important driver of renal interstitial inflammation
and fibrosis like chronic kidney disease (CKD) in the absence of Sec63/Xbp1. The Sec63/
Xbp1 DKO mice may represent a useful genetic model of CKD.

TH-OR163

De Novo Synthesis of Acetylcholine by Podocytes Is a Key Mechanism
for Kidney Self-Defense against Progressive Kidney Injury
Gabriela E. Garcia,! Luan D. Truong,? Jessica Helen Trostel,! Richard J.
Johnson,' Lili Feng.® 'Medicine, Univ of Colorado Denver, Aurora, CO;
’Pathology, The Methodist Hospital, Houston, TX; *Medicine, Baylor Collage
of Medicine, Houston, TX.

Background: There is a communication between the immune and neuroendocrine
systems. Acetylcholine (ACh), the principal vagal neurotransmitter, is expressed in non-
neuronal cells and inhibits proinflammatory cytokines production.

Methods: Using ChAT(BAC)-EGFP transgenic mice, which express enhanced green
fluorescent protein (EGFP) under the control of transcriptional regulatory elements for
choline acetyltransferase (ChAT), the sole enzyme that produces ACh, we investigated the
role of kidney derived ACh in kidney injury in the cytokine-dependent anti-glomerular
basement membrane glomerulonephritis (anti-GBM GN).

Results: ChAT is expressed in the kidney, during GN ChAT expression is induced
in the glomeruli, mainly in podocytes. Mice with less kidney injury expressed less
podocytes ChAT. In contrast, higher podocytes ChAT expression was observed in mice
with more kidney injury, suggesting that increased ChAT is a counter-regulatory response
to inflammation. Importantly, nephritic kidneys from ChAT mice showed less kidney
damage compared to WT mice. Glomerular proliferation, fibrinoid necrosis, crescent
formation, tubulointerstitial injury and macrophages (M®) infiltration were significantly
lower in ChAT mice. Similarly, collagen (Col) Il and Col IV deposition were decreased in
nephritic kidneys from ChAT mice compared with WT mice. To investigate if ACh could
arrest established GN, anti-GBM GN was induced in WKY rats to generate a progressive
model of kidney injury. Treatment with donepezil (DPZ), that increases ChAT promoter
activity and ChAT protein amount and inhibits acetylcholinesterase, was delayed until day
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3 or day 6 after the induction of GN and rats were euthanized at day 25. In rats treated with
DPZ, glomerular proliferation, necrotizing lesion, M® infiltration and Col deposition were
significantly reduced compared with the control group.

Conclusions: These findings suggest that de novo synthesis of podocytes ACh protects
from excessive inflammation preventing progressive kidney fibrosis.

Funding: NIDDK Support
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Transcriptome-Based Cluster Analysis Identifies TNF-Subgroup in Focal
and Segmental Glomerulosclerosis Sebastian Martini,' Viji Nair,'! Felix H.
Eichinger,' Heather N. Reich,”> Matthias Kretzler."! 'Internal Medicine, Div of
Nephrology, Univ of Michigan, Ann Arbor, MI; *Div of Nephrology, Univ Health
Network, Toronto General Hospital, Toronto, ON, Canada.

Background: The histopathology-based taxonomy of FSGS and MCD fails to
capture the molecular basis of these diseases and does not adequately predict response to
therapy. Novel treatment strategies like anti-TNF-alpha drugs (FONT trial, Trachtman,
Am J Kidney Dis. 2010) led to remission induction in only ~25% of participating FSGS
patients. We here describe a strategy that could potentially predict treatment response
using transcriptomic profiling.

Methods: Transcriptomic profiles from microdissected clinically indicated renal
biopsies were generated from 49 study participants with FSGS or MCD of the NEPTUNE
study using the Affymetrix 2.1 ST platform. Gene expression levels were analyzed by
hierarchical clustering via Arraytrack. The functional context was defined using Ingenuity
pathway analysis tools and the Connectivity Map project (CMAP) database that comprises
transcriptomic profiling data from >6,100 treatment control pairs and >1,300 pertubagens.

Results: Unsupervised hierarchical clustering grouped subjects into 3 distinct molecular
subgroups with significant differences in the clinical outcomes: proteinuria remission (25
remission cases in cluster 142 versus none in cluster 3) and eGFR at baseline (cluster
1/2/3: 108/79/42 mL/min/m?). Functional analysis of the transcripts differentially regulated
between subgroups identified a transcriptional network centered on TNF-alpha whose
transcripts were upregulated in cluster 3 compared to clusters 1+2. This upregulation of
TNF-associated genes was confirmed in an independent cohort of 31 patients with FSGS or
MCD and was concordant with the CMAP findings that predicted a reversal of expression
signatures in cluster 3 with therapeutics targeted against TNF alpha.

Conclusions: Developing a molecular taxonomy for primary proteinuric kidney disease
should rationalize clinical trial design and identify patients most likely to benefit from
intervention for enrollment. Supported by NIH grant to NEPTUNE: U-54-DK-083912.

Funding: Other NIH Support - Supported by NIH grant to NEPTUNE: U-54-
DK-083912
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Apolipoprotein L1 Gene Variants in Deceased Organ Donors Are Associated
with Renal Allograft Failure Barry I. Freedman,' Bruce A. Julian,’ Stephen
O. Pastan,’ Ajay K. Israni,* Allan D. Kirk,> Robert S. Gaston,” Robert J. Stratta,'
Sumit Mohan,® Patricia L. Adams,' Amudha Palanisamy,! Amber M. Reeves-
Daniel,' Jasmin Divers.! 'Wake Forest School of Medicine; *Univ of Alabama at
Birmingham School of Medicine; *Emory Univ School of Medicine; *Hennepin
County Medical Center, Univ of Minnesota, *Duke Univ School of Medicine,
°Columbia Univ College of Phaysicians and Surgeons.

Background: Apolipoprotein L1 gene (APOL1) nephropathy variants in African
American deceased kidney donors were associated with shorter renal allograft survival
in a single-center report from North Carolina. Replication analyses were performed in
a larger cohort.

Methods: APOL1 G1 and G2 nephropathy variants were genotyped in newly accrued
DNA samples from African American deceased donors of kidneys recovered and/or
transplanted in Alabama and North Carolina. Data from the Scientific Registry of Transplant
Recipients (SRTR) was utilized to link allograft outcomes and APOL1 genotypes (recessive
model) in subsequent kidney transplants performed at 55 centers across the country,
adjusting for age, sex and ancestry of recipients, HLA match, cold ischemia time, panel
reactive antibody levels, and standard-criteria versus expanded-criteria donor.

Results: For 221 transplantations from kidneys recovered in Alabama, allograft failure
was significantly associated with APOL1 genotype (odds ratio [OR] 2.87; p=0.04). For
the 675 kidneys transplanted from donors at both centers, APOL1 genotype (OR 1.83;
p=0.03), African American recipient ancestry (OR 1.72; p=0.01), and expanded-criteria
donation (OR 1.79; p=0.04) were associated with allograft failure. Allograft survival was
significantly shorter in recipients of two-APOLI-nephropathy-variant kidneys (hazard
ratio 2.26; p=0.001).

Conclusions: Kidneys from African American deceased donors with two APOL1
nephropathy variants are reproducibly associated with a higher risk for allograft failure
after transplantation. These findings warrant consideration of rapid genotyping of deceased
African American kidney donors for APOL1 G1 and G2 variants at the time of organ
recovery and incorporation of the results into allocation and informed-consent processes.

Funding: NIDDK Support
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TH-OR166

Variation in the Multidrug Resistance Protein 1 Gene (ABCBL1) in African
American Deceased Organ Donors Is Associated with Renal Allograft
Failure Jun Ma,' Jasmin Divers,' Nicholette D. Palmer,' Bruce A. Julian,’
Stephen O. Pastan,® Ajay K. Israni,* Robert S. Gaston,” Lijun Ma,' Robert J.
Stratta,' Amudha Palanisamy,' Amber M. Reeves-Daniel,' Barry . Freedman.!
"Wake Forest Sch Med, *Univ of Alabama at Birmingham Sch Med; ’Emory
Univ Sch Med; *Hennepin County Med Cen, Univ of Minnesota.

Background: ABCB1 and caveolin 1 (CAV1) gene variants in deceased organ donors
of European ancestry are associated with allograft failure after kidney transplantation.

Methods: To further analyze this effect in African Americans (AAs), 39 haplotype-
tagging single nucleotide polymorphisms (SNPs) spanning ABCBI1 and 15 tag SNPs
spanning CAV1 were genotyped in 368 AA deceased organ donors; 679 resultant kidney
transplants were assessed. Tests for genetic association were performed with time to allograft
failure in the Scientific Registry of Transplant Recipients (SRTR) adjusting for recipient
age, sex and ethnicity, cold ischemia time (CIT), panel reactive antibodies (PRA), HLA
mismatch, standard- versus expanded-criteria donation, and apolipoprotein L1 gene variants.

Results: AA deceased kidney donors were 60.3% male and 82.3% standard-criteria
donors, with mean+SD (median) age 34.9+16.8 (36) years, terminal serum creatinine
1.25+0.7 (1.1) mg/dl, CIT 23.5+11.2 (22) hours, HLA mismatch 4.3+1.4 (5), and recipient
PRA 23.9+32.7 (5.5)%. In fully adjusted models, four ABCB1 SNPs were significantly
associated with time to renal allograft failure: rs1055302 (hazard ratio+SE 1.32+0.08;
p=0.0007, additive model), rs17064 (HR+SE 2.5140.25; p=0.0002 recessive), rs17209837
(HR+SE 1.29+0.08; p=0.0021 additive), and rs3789246 (HR+SE 0.54+0.22; p=0.005
recessive); two ABCB1 SNPs were weakly associated: rs6949448 and rs956825 (both
p<0.03, recessive). In contrast, CAV1 SNPs were not significantly associated with renal
allograft failure.

Conclusions: Genetic variation in ABCBI1 in deceased organ donors of European and
African ancestry is reproducibly associated with allograft failure after kidney transplantation.
Because ABCBI1 mediates cellular transport of calcineurin inhibitors, alterations in drug
metabolism may be involved. Pharmaco-genetic profiling based on ABCB1 should be
evaluated to improve outcomes in kidney transplantation.

Funding: NIDDK Support
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Impact of Pre Transplant Donor Specific Antibodies in the Setting of a
Negative Cell Based Flow Cytometry Cross Match on Graft Outcomes
Oluwafisayo O. Adebiyi, Jane Gralla, Alexander C. Wiseman, James E. Cooper.
Div of Renal Disease and Hypertension, Univ of Colorado, Aurora, CO.

Background: Presence of antibodies to donor specific HLA antigens (DSA) detected
by single antigen bead (SAB) analysis prior to kidney transplant(Tx) has been associated
with inferior graft outcomes. However, it is unclear if low-level DSA leads to a higher
risk of rejection or late graft dysfunction. Most studies, limited by small sample size, have
not considered flow cytometry cross match(FCXM) results or desensitization therapy in
the analysis.

Methods: 652 recipients of a kidney or kidney/pancreas Tx with a negative pre-
Tx FCXM(-FCXM) between September 2007 and August 2012 at our center without
desensitization therapy were analyzed. All patients underwent cell-based FCXM and
SAB analysis on current and historic sera prior to transplantation. Patients were placed on
triple immunosuppression. Graft outcomes were compared for patients with (DSA+) and
without (DSA-) pre-Tx DSA.

Results: Of 652 patients with -FCXM, 173 had DSA (MFI > 500) detected prior to
Tx by SAB analysis. Acute rejection (AR) rates at one year were similar in DSA+ versus
DSA- groups, (14.2% versus 11.6% respectively, p=0.349) With a median follow up period
of 2.3 years, mean GFR, mean proteinuria, 3 year graft survival by Kaplan-Meier estimate
were similar in DSA+ and DSA-patients (p= 0.71) and remained similar irrespective of
the strength of DSA. Effect of pre-Tx DSA on graft outcome remained non-significant
with multivariate analysis.
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Conclusions: To our knowledge, this is the largest series characterizing graft outcomes
of patients with pre-Tx +DSA/-FCXM. Presence of pre-Tx DSA in the setting of -FCXM
was not associated with poorer graft outcomes. These data suggest that DSA detected by
SAB alone may confer minimal immunologic risk and does not require preemptive B-cell/
antibody-targeted therapies.
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TH-OR168

Persistence or De Novo Occurrence of Clq-Binding Donor Specific
Antibodies Strongly Predict Future Graft Loss in Presensitized High-
Risk Kidney Transplant Recipients Sebastian Markus Schaefer,' Caner
Stiisal,? Gerhard Opelz,? Luis Eduardo Becker,' Stefanie Sickmiiller,' Ruediger
Waldherr,* Stephan Macher-Goeppinger,’ Martin G. Zeier,' Christian Morath.'
'Nephrology, Univ of Heidelberg, Heidelberg, Germany; *Transplantation
Immunology, Univ of Heidelberg, Heidelberg, Germany, *Pathology, Univ of
Heidelberg, Heidelberg, Germany.

Background: Certain subgroups of presensitized patients are at a higher risk for early
adverse events post transplant (tx).

Methods: We studied the impact of pre- and post-tx presence of HLA antibodies on
subsequent occurrence of antibody-mediated rejection (AMR) episodes and graft loss in
a unique cohort of 80 presensitized high-risk kidney tx recipients. All patients received
desensitization by apheresis and anti-CD20 therapy, and were transplanted until December
2011. Follow-up was until September 2013. Single Antigen Bead (SAB) assay-detected
DSA with or without C1g-binding capability were measured a) pre-tx, and b) post-tx, either
before the occurrence of an AMR episode, before graft loss, or at year one.

Results: The rates of AMRs and graft loss were not significantly different in patients
with or without Clg-binding capability of their pre-tx DSA. This was attributable to
the post-tx loss of pre-tx C1q-DSA in 11 of 13 patients who showed only one graft loss
during the further course. In contrast, post-tx presence of C1q-DSA was associated with
a significantly higher rate of AMRs (compared to the absence of C1q-DSA or the overall
absence of DSA: 86% versus 33% versus 0%, p<0.001) and graft loss from rejection (86%
versus 3% versus 3%, p<0.001). Patients with post-tx C1q-DSA had either persistent (N=1),
de novo (N=6) or persistent and de novo (N=1) Cl1q-DSA. Patients with persistent C1q-
DSA (N=2) had higher pre-tx SAB IgG-DSA mean fluorescence intensity (MFI) values as
compared to C1q-DSA that were lost post-tx (24.867-28.435 MFI versus 1.098-13.317 MFI).
De novo DSA (N=6) occurred primarily in patients with insufficient immunosuppression
in the early post-tx phase.

Conclusions: In this unique cohort of presensitized kidney tx recipients we found that
persistent and de novo C1q-DSA in the early post-tx phase were strongly associated with
AMR episodes and consecutive graft loss.

Funding: Private Foundation Support
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A Novel Multiplex Approach to Define Peripheral Blood HLA-Specific
B-Cell Subsets in Clinical Transplantation Ahmed Akl, Anat R. Tambur,
Mohammed Javeed Ansari. CTC, Northwestern Univ, Chicago, IL.

Background: Naive B cells have been associated with long term allograft survival.
Memory B cells have been linked to poor allograft survival. Role of HLA-specific B cells
in chronic allograft rejection is still unknown. Quantifying HLA-specific B cells (donor
specific or not) might be of importance for better understanding of the mechanisms of
graft lesions, for an earlier diagnosis of chronic rejection, and eventually to guide specific
B cell-targeted therapy. In here, we describe our method to quantify, characterize and
correlate the phenotype of HLA-specific B cells (HSB) in kidney transplant recipients (TR).

Methods: PBMC from TR [n=8; 4 patients with good graft outcome (GO), the others
with poor outcome (PO)] and healthy volunteers (HV) [n=10] were incubated with HLA
single antigen beads (SAB) for class I and II. HLA Bead-B-cell Rosette (BBR) frequency
and specificity were analyzed by flow cytometry. HSB polyreactivity was defined by the
percentage of total SAB forming BBR. TR serum was tested for HLA antibodies using SAB.
Phenotype of total B cells and HSB was determined by CD27, CD38 and IgD expression.

Results: Significantly higher frequency of HSB were identified in TR compared to
HV. HSB were in higher frequency (HLA class I: 1.86% versus 0.47%; class II: 8% versus
0.7% ; p<0.05), had a wide breadth of polyreactivity (HLA class I: 76.97% versus 13.1%;
class II: 91.9% versus 13.69%; p<0.05) among PO compared with GO. Not all HSB were
associated with IgG HLA antibodies. Majority of HSB and total B cells were in the naive
compartment in the GO while in the PO HSB were among the memory, pregerminal and
centroblasts phenotypes.

Conclusions: Our novel approach enables identification and characterization of HLA-
class I and II specific B cells. HSB memory phenotype correlated with poor graft outcome.
Further functional and gene expression analysis of HSB will be done.
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Figure 1: A) Significant difference between the frequency of B cell rosettes identified in transplant
recipients compared with healthy volunteers (HLA class | p=0.024; class Il P<0.05). Anti-HLA
class Il B cell recognition pattern differences at 12 months PT between transplant recipient with
good (B) and in contrast poor (C) graft outcome 2 years later (3 years PT). dark dots represent
the HSB, orange dots represent the HLA beads.
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Figure2: A) CD27/1gD classification of B cells shows HSB (in dark dots) expansion and deviation
toward unswitched, switched and exhausted memory phenotypes within total B cells (in orange
dots). B) CD38/IgD classification of B cells shows HSB (in dark dots) expansion and distribution
among active naive, pregerminal, centroblasts, early memory phenotypes within total B (in orange
dots).
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TH-OR170

Urine Kidney Injury Biomarkers and Risk of Cardiovascular Events,
Death and End-Stage Renal Disease among Prevalent Kidney Transplant
Recipients: The FAVORIT Trial Nisha Bansal,' Daniel E. Weiner,> Myra A.
Carpenter,’ Andrew S. Levey,” Marc A. Pfeffer,* Meyeon Park,’ Kathleen D.
Liu,> John W. Kusek,® Chi-Yuan Hsu.> 'UW; *Tufts,; *UNC; *‘BWH; *UCSF, °NIH.

Background: Kidney transplant recipients (KTR) are at high risk for cardiovascular
(CVD) and kidney failure. Urine injury biomarkers are associated with poor outcomes in
native kidney disease. It is unknown whether the same associations are true among KTR.

Methods: We conducted a post hoc analysis of FAVORIT, a multicenter, trial of KTR
examining the effect of B-vitamin therapy on CVD and death. We used a case-cohort
design, selecting 737 participants with adjudicated CVD events, ESRD or death and a
random sub-cohort of 489 participants. CVD was defined by CVD death, myocardial
infarction, and stroke. Urine neutrophil gelatinase-associated lipocalin (NGAL), kidney
injury molecule (KIM)-1, interleukin (IL)-18 and liver-type fatty acid binding protein
(L-FABP) were measured in spot urine samples at baseline and standardized to urine
creatinine concentration. Weighted Cox models were used to examine the association of
each biomarker with each outcome.

Results: Among the 489 participants in the random sub-cohort, mean age was 51.4(+9)
years, 39% were women, 18% were Black and median graft vintage was 3.8(1.7, 7.0)years.
Mean systolic blood pressure was 136(x20)mm Hg, 37% had diabetes, mean eGFR was
46(x18)ml/min/1.73 m2 and median ACR was 24.5(9.5, 104.7)mg/g. 281 adjudicated CVD
events, 359 deaths and 257 cases of ESRD were identified. Higher NGAL was associated
with greater risk of CVD, death and ESRD (Table). Higher KIM-1 and IL-18 were associated
with greater risk of death (Table).

Conclusions: Among KTR, elevations in urine NGAL, KIM-1 and IL-18 are associated
with death and elevation in NGAL is associated with CVD and ESRD, even with adjustment
for ACR. Urine biomarkers may help identify KTR at high-risk for poor outcomes.

Urine | Median (1QR) level in | Cardiovascular | All-cause Death | ESRD
biomarker | random cohort Events
/ urine HR (95%) CI HR (95%) CI HR (95%) CI
creatinine (per log [perlog (perlog
| | | increase)® | increase)* | increase)*
NGAL 0.2(0.1,0.5) mg/dL | 1.24 1.44 1.40
(1.06-1.45)** | (1.26-1.65)** |(1.16-1.68)**
(kM1 (7.3(3.8,12.8)mg/dL | 1.14 120 003 |
(0.91-1.43) (1.03-1.61)**  |(0.71-1.22)
IL-18 0.3(0.1,0.7) mgfdL | 1.03 125 115
| | | (0.86-1.23) |(1.04-1.49)** | (0.93-1.43)
L-FABP 0.1(0.0,0.2) mgfdL | 1.00 112 107
| (0.83-1.20) | (0.94-1.35) | (0.85-1.35)
*Adjusted for d s, country, history of CVD, disbetes, smoking, graft vintage, donor, blood pressure,
lipids, BMI, eGFR, urine ACR
**p<0.05
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Distinguishing Acute Antibody-Mediated Rejection (AMR) From T Cell-
Mediated Acute Cellular Rejection (ACR) with the 3-Gene Urinary Cell
Signature Thangamani Muthukumar, Darshana Dadhania, Ruchuang Ding,
Catherine Snopkowski, Carol Y. Li, John R. Lee, Hua Yang, Vijay K. Sharma,
Manikkam Suthanthiran. Cornell Univ.

Background: Noninvasive diagnosis of ACR and AMR would represent a major
clinical progress. We recently reported that a 3-gene signature of 18S rRNA normalized
measures of CD3e mRNA, IP-10 mRNA and 18S rRNA in urinary cells discriminates
between biopsies showing ACR and those not showing rejection (Suthanthiran M et al.
N Engl J Med 2013). Despite mRNA profiling of 4300 urine specimens from 485 kidney
graft recipients prospectively enrolled in the CTOT-4 study, there were insufficient cases
of AMR (9 patients) to determine whether the signature distinguishes ACR from AMR.
We have addressed this issue by profiling 45 urine specimens collected from 45 kidney
allograft recipients from an independent study cohort.

Methods: Biopsy-matched urine samples were collected from 22 patients with AMR
and 23 patients with ACR prior to any anti-rejection therapy. We measured absolute mRNA
copies from the urinary cells by RT-PCR assay.

Results: CD3e mRNA, [P-10 mRNA and 18S rRNA (Fig.1A-C) were higher in patients
with ACR compared to patients with AMR. The 3-gene signature accurately discriminated
ACR from AMR (Fig.1D).
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Additionally, we found that the 3-gene signature distinguishes not only ACR from biopsies
showing acute tissue injury (ATI, n=29 patients) due to non-immunological causes, but also
AMR from the ATI biopsies (AUC 0.97 [95%CI 0.93-1.00] P<0.0001 and 0.72 [95%CI
0.56-0.87] P<0.01, respectively).

Conclusions: Our findings that the 3-gene signature of 18S rRNA normalized measures
of CD3e mRNA, IP-10 mRNA and 18S rRNA in urinary cells accurately discriminates ACR
from AMR, ACR from acute graft injury and AMR from acute graft injury demonstrate
the feasibility of noninvasive diagnosis of ACR, AMR or acute graft injury due to non-
immunological causes.

Funding: NIDDK Support
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Soluble CASK, a New Factor Implicated in the Recurrence of FSGS After
Renal Transplantation Séverine Beaudreuil,'” Xiaomeng Zhang,’> Ye Fan,?
H. Francois,'? L. Lecru,? Jean Jacques Candelier,> Bernard Charpentier,'> Aime
Vazquez,” Hans Kristian Lorenzo,'> A. Durrbach.”> 'Nephrology Dialysis
Transplantation IFRNT, Univ Hospital Paris Sud, Le Kremlin Bicetre, France,
’INSERM U1014, Villejuif, France.

Background: Focal segmental glomerulosclerosis (FSGS) account for 20% of
all cases of nephrotic syndrome, both in children and adults. Its recurrence after renal
transplantation has suggested the presence of a soluble factor of permeability (sFP) which
has not be clearly characterized. In case of recurrent FSGS, the reduction of proteinuria
with immunoadsorption on protein A columns (IA) suggest that the sFP can bind to this
columns and cad be eluted from them. In order to characterize the sFP, we have analyze
the elute from these columns.

Methods: Elutes of IA used for the treatment of recurrent FSGS have been compared
to elutes of 1A used for the treatment of antibody mediated autoimmune disease on SDS
page and different proteins (bands) have been analyze by mass spectrometry. We have
identified one molecule cask (calcium/calmodulin-dependent serine-threonine kinase).
Recombinant CASK has been produced in E.coli (recCASK) to test its effect in vitro on
podocyte culture and in vivo in mice.

Results: We have observed a protein of 85kDa which has been identifed as a serine
Threonine Kinase, CASK to be eluted from IA of patients with recurrent FSGS. CASK can
be immunoprecipited in sera of those patients but not in healthy donor or patients having
a diabetes nephropathy. recCASK impairs the morphology of podocytes in vitro with a
redistribution of actin stress fibers, ZO-1, synaptopodin, vinculin and induces albumin
permeability of a podocyte monolayer in a transwell assay. The intravenous injection of cask
induces proteinuria in mice and electron microscopy analysis of kidneys shows podocyte
foot process effacement in treated animal with CASK.

Conclusions: A new soluble form of CASK has been detected in sera from patients
with recurrent FSGS. Our preliminary data suggest that CASK would be implicated in the
pathogenesis of recurrent FSGS after renal transplantation.

Translational Transplantation
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The Double-Edged Sword of Therapeutic Tacrolimus Levels in African-
American Kidney Transplant Recipients David J. Taber,' Titte Srinivas,’
Mulugeta Gebregziabher,® Kenneth Chavin,! Prabhakar Baliga,' Leonard
Egede.* 'Transplant Surgery, MUSC; *Transplant Nephrology, MUSC;, 3Public
Health Sciences, MUSC; *Center for Health Disparities Research, MUSC,
Charleston, SC.

Background: African-Americans (AA) may require higher doses of tacrolimus (FK)
to achieve therapeutic levels. We examined racial differences in the concentration effect
relationships with FK as a potential contributor to disparities in outcomes.

Methods: Retrospective longitudinal cohort study of solitary adult kidney transplant
(KTX) with >3 mo graft survival transplanted between 2005-13 with the aim of determining
the influence of therapeutic FK levels (=8 ng/mL) on clinical outcomes across recipient
race (AA versus non-AA). We included only those that received FK/MMF-based therapy.

Results: 1,083 patients were included (570 AA, 513 non-AA). Mean FK levels are
displayed in Figure 1. AAs were 1.7 times less likely to achieve a mean therapeutic FK
level (=8 ng/mL) during the st year post-KTX (35% versus 21%, p<0.001). AAs that did
not achieve FK >8 ng/mL were twice as likely to have acute rejection (19% versus 8%,
p=0.016, Figure 2) and 10 times more likely to have antibody mediated rejection ((AMR]
8.6% versus 0.9%, p=0.007) compared to non-AAs. Rejection (10% versus 7%, p=0.122)
and AMR (3.8% versus 2.0%, p=0.131) rates were similar between AAs and non-AAs that
had FK levels >8 ng/mL. AAs that achieved therapeutic levels had significantly higher rates
of de novo IF/TA (18% versus 11%, p=0.006, Figure 3); conversly, AA and non-AAs with
low FK levels had similar rates of IF/TA (26% versus 22%, p=0.344).

Conclusions: In contrast to non-AAs, AAs that achieve therapeutic FK levels have
substantially lower rejection rates. AAs achieving therapeutic FK levels are prone to
developing IF/TA, unlike non-AAs. These findings may reflect modifiable time dependent
racial differences in the concentration effect relationship with FK in KTX recipients.

Figure 1. Mean FK Levels for the Four Comparison Groups
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Epithelial to Mesenchymal Transition Markers in Kidney Transplantation
Recipients: The CERTITEM Trial Alexandre Hertig,' Lionel Rostaing,? Dany
Anglicheau,’ Pierre Merville,? Bruno Moulin,> Marc Hazzan,” Guy Touchard,’
Fabienne Di Giambattista,® Eric Rondeau.? 'Urgences Nephrologiques et
Transplantation Renale, APHP, Hopital Tenon, Paris, France; *For the Certitem
Study Group, ’Novartis Pharma SAS.

Background: We conducted a randomized trial to determine whether epithelial to
mesenchymal transition (EMT) markers would help to identify kidney transplant (tx)
recipients at such a high risk of graft fibrogenesis that they would benefit from an early
withdrawal of calcineurin inhibitor (CNI).

Methods: Initial treatment consisted in CsA, mycophenolate sodium (MPS),
corticosteroids and basiliximab. We measured by immunohistochemistry expression of
vimentin and beta-catenin translocation in tubular cells, on a first biopsy performed at
3 months post-tx. A biopsy in which >10% of tubules expressed mesenchymal markers
defined EMT+ patients (pts). We randomly assigned both EMT+ (n=75) and EMT- (n=119)
pts to either continue CsA+full dose MPS (n=98), or to withdraw CsA and to start on
everolimus+low dose MPS (EVL/CNI-free) (n=96).

Results: Study objective was to evaluate if the progression of interstitial fibrosis (IF)
between the first and a second surveillance biopsy performed at 12 months post-Tx would
be attenuated in EMT+ pts converted to a CNI-free regimen, when compared to those
maintained on CsA. The primary endpoint (PE) was the progression of IF and tubular
atrophy (TA) Banff score from M3 to M12 (AIF/TA>1). In the intent-to-treat analysis the
PE occurred in 16 of the 31 EMT+ pts maintained on CsA and in 12 of the 26 EMT+ pts
converted to EVL (p=0.68). Biopsy proven acute rejection (BPAR) occurred more frequently
in the EVL group (25.0 versus 5.1%, p<0.001). Of these, subclinical BPAR was diagnosed
on M12 biopsy in 10.4% of the EVL/CNI-free pts and 2.0% of the CsA pts (p=0.015).
Independent associated factors of BPAR was a MPS dose inferior to the recommended one
during >28 consecutive days, and a trough level of EVL < 7.0 ng/mL.

Conclusions: An early CNI withdrawal with a switch from CsA to EVL does not prevent
IF progression in patients at high fibrogenic risk and carries out a significant risk of rejection.

Funding: Pharmaceutical Company Support - NOVARTIS
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Anti CD40 Autoantibodies Functionally Interact with suPAR to Predict and
Cause FSGS Recurrence in Kidney Transplantation Minnie Sarwal,' Tara
Sigdel,! Changli Wei,* Alessia Fornoni,> Dany Anglicheau,* Nada Alachkar,’
Jochen Reiser.> 'CPMC, Research Inst, San Francisco, CA; *Medicine, Rush
Univ, Chicago, IL; *Nephrology, Univ of Miami, Miami, FL, *Necker Hospital,
Paris, France, *"Medicine, Johns Hopkins, Baltimore, MD.

Background: Recurrence of focal segmental glomerulosclerosis (rFSGS) after kidney
transplantation is a significant cause of early and accelerated graft loss that likely involves
circulating factor. Immuneadsorption can alleviate renal dysfunction and suggests that
circulating antibodies (Ab) are likely implicated in disease pathogenesis as well.

Methods: To evaluate novel, correlative, pathogenic Ab in rFSGS, we processed
141 unique serum samples from patients with and without primary rFSGS (n=64) and
34 non-FSGS control, transplanted at five (U.S. and EU) hospitals. 9000 antigens were
screened in pre-transplant sera by protein arrays and 10 Ab targeting glomerular antigens
were selected for ELISA validation.

Results: A panel of 7 Ab (CD40, PTPRO, CGB-5, FAS, P2RY 11, SNRPB2 and APOL2)
could predict post-transplant FSGS recurrence with 92% accuracy. Pre- transplant elevation
of anti-CD40 Ab levels alone had maximal impact (78% accuracy) on the identification of
rFSGS risk after transplantation. Epitope mapping of CD40 with customized peptide arrays
and rFSGS sera demonstrated altered immunogenicity of the extracellular CD40 domain in
rFSGS. Anti-CD40 Ab purified from rFSGS patients were uniquely pathogenic in human
podocyte cultures; injection of patient-derived anti-CD40 Ab resulted in proteinuria in a
rodent mode but not when blocking CD40 using a monoclonal blocking Ab. The kidney
pathogenic effects were further enhanced in combination with suPAR.

Conclusions: In conclusion, a novel panel of 7 Ab can identify primary FSGS
patients at high risk of recurrence prior to transplantation. In particular, anti-CD40 Ab
together with suPAR were most pathogenic in mice., allowing for customized therapies
and improved patient selection for transplant. Intra-renal CD40 is an important axis of
disease pathogenesis, and human trials of anti-CD40 therapies are warranted to evaluate
their efficacy in preventing rFSGS and improving graft survival.

Funding: Private Foundation Support
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Salt Reduces Regulatory T Cells and Accelerates Allograft Rejection
Kassem Safa,'? Shunsuke Ohori,! Ciara N. Magee,! Anil K. Chandraker,'
Leonardo V. Riella.! 'Renal Div/Transplantation Research Center, Brigham and
Women's Hospital, Boston, MA; *Renal Div, Massachusetts General Hospital,
Boston, MA.

Background: Recent reports suggest that high-salt diet (HSD) might exacerbate
autoimmunity in mice. Whether HSD is deleterious in transplantation is unknown. Herein,
we examined the effect of NaCl in the alloimmune response, using mixed-lymphocyte
cultures and a murine model of solid organ transplantation.

Methods: /n vitro, B6.Foxp3.GFP mice were sensitized with BALB/c skin grafts. 2
weeks later, CD4"Foxp3.FGP- cells were isolated and stimulated with irradiated BALB/c
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CD3- cells in the presence of increments of NaCl concentrations ([NaCl] 0-40 mM).
Proliferation was then measured by thymidine incorporation. /n vivo, B6 mice were fed either
HSD or normal diet (NSD) and received bm12 heart transplants (single MHC Il mismatch).

Results: In vitro, proliferation of CD4"Foxp3- cells augmented with [NaCl] increase
from 0 to 40 mM (7355 versus 18588 CPM, p=0.004). In vivo, feeding mice HSD
accelerated allograft rejection compared with NSD (median survival time 43 versus >56
days, p=0.04). Serum sodium and mean blood pressure were similar between groups (Na
149.5 versus 150.4 mEq/L, p=0.8 and MBP 63.43 versus 65.42 mmHg, p=0.57). At 25
days after transplantation, HSD fed mice had decreased draining Lymph nodes (LN) Tregs
(CD4"Foxp3*) versus NSD (6.1 versus 15.4%, p=0.01); also Treg proliferation (measured
by %Ki67") was reduced in LN and spleens of mice fed HSD versus NSD (14.44 versus
20.17%, p=0.04 and 21.32 versus 44.97%, p=0.02, respectively). In addition, HSD resulted
in higher CD4" eff/Treg ratio versus NSD (2.57 versus 1.54, p=0.02). As sodium has been
shown to activate the SGK1 kinase in immune cells, we performed the in vitro and in
vivo experiments using CD4“*SGK 1% B6 mice. Indeed, the increased proliferation and
reduced Tregs were abrogated in the absence of SGK1 on CD4 cells, implicating SGK1
as a mediator of the observed effects.

Conclusions: In summary, we show for the first time a deleterious effect of NaCl in
transplantation by affecting the regulatory balance of T cells and precipitating rejection.
This effect seems to be partially mediated by SGK-1 activation.

TH-OR177

Small Molecule Agonists of CD11b/CD18 Reduce Leukocyte Activation and
Recruitment to Promote Kidney Allograft Survival Samia Khan,' Mohd
Hafeez Faridi,' Hatem A. Elshabrawy,' James George,”> Anupam Agarwal,’
Vineet Gupta.' 'Internal Medicine, Rush Medical Center, Chicago, IL; *George
M. O’Brien Kidney Research Center, The Univ of Alabama at Birmingham,
Birmingham, AL.

Background: Allograft rejection in kidney transplantation is associated with
leukocyte infiltration, including myeloid cells expressing 2 integrin CD11b/CD18.
Previously, we reported that activation of CD11b/CD18 by a small molecule compound,
leukadherin-1 (LA1), increases leukocyte cell adhesion to the inflamed endothelium,
prevents transmigration and inhibits leukocyte tissue recruitment resulting in improved
kidney function in a murine nephritis model.

Methods: Here, we test whether LA 1 mediated activation of CD11b/CD18 enhances
kidney allograft survival in a mouse model of fully MHC-mismatched orthotopic kidney
transplant, where C57BL/6J (H-2b) recipients received a kidney allograft from Balb/c mice
(H-2d). Isograft control recipients received a kidney from a littermate. Control isograft and
allograft recipients were treated daily with cyclosporine (CsA) only for 2 weeks, while
the test group received standard CsA therapy and daily LA1 injections during week 1
and alternate days during weeks 2-8. Renal allograft rejection was considered when mice
displayed signs of ill health and high serum creatinine levels.

Results: LA1 treatment reduced interstitial leukocyte infiltration in the allograft,
neointimal hyperplasia and glomerular damage and prolonged graft survival from 48.5%
(CsA only) to 100% (CsA and LA1) on day 60. At week 8, CsA treated controls had serum
creatinine values of 0.5 mg/dL while LA1 and CsA treated mice had baseline values of 0.2
mg/dL. Furthermore, combination therapy reduced macrophage infiltration and increased
the frequency of FoxP3+ Tregs in the allograft.

Conclusions: LA1 treatment enhances the survival and the function of the allograft
by reducing inflammatory cell infiltration and increasing the number of Tregs resulting
in an overall immunosuppresive effect of LA1 administration. These findings indicate a
role for CD11b/CD18 in the control of leukocyte migration to the transplanted kidney and
identify leukadherins as therapeutic agents for renal transplantation.

Funding: NIDDK Support
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MCMYV Infection and Reactivation in Transplantation Tolerance
Lei Zhang,' Xiaomin Zhang,? Zheng Jenny Zhang,> Mary Hummel,? Xun-Rong
Luo.'? 'Medicine, Northwestern Univ Feinberg School of Medicine, *Surgery,
Northwestern Univ Feinberg School of Medicine.

Background: Experimental tolerance is meeting initial success in clinical
transplantation. CMV is a ubiquitous virus that presents risks for reactivation or de novo
infection in recipients. Limited information is available on how CMV infection may affect
transplant tolerance, or how donor-specific tolerance may influence CMV reactivation.

Methods: To determine the effect of MCMYV infection on transplant tolerance, we used
a BALB/c to B6 islet transplant model. Transplant tolerance was induced using infusions
of donor splenocytes (SPs) chemically fixed with ethylene carbodiimide (ECDI). MCMV
infection was given to B6 mice by injection of 10° PFU of Am157 MCMV.

Results: We found that acute Am157 infection impaired tolerance induction, leading
to 80% of recipients acutely rejecting the islet grafts. Anergy of donor-specific T cells
induced by ECDI-SP tolerance therapy was reverted by acute Am157 infection. Similarly,
acute Am157 infection during tolerance maintenance led to reversal of tolerance and
precipitation of graft rejection in 30% tolerant recipients. Surprisingly, recipients latently
infected with MCMYV were also less susceptible to tolerance induction, with 50% recipients
rejecting the islet grafts. To examine the effect of donor-specific transplant tolerance on
MCMV reactivation, BALB/c kidneys latently infected with MCMV were generated by
infecting 3-5 wk old mice with of 5x10° PFU of MCMYV and transplanted in B6 recipients
90 days later. Transplanting in non-tolerant recipients led to significant up-regulation of the
IE-3 gene from the latently infected kidneys, whereas transplanting in tolerant recipients
significantly suppressed this up-regulation.
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Conclusions: In conclusion, CMV infection significantly impairs tolerance efficacy,
and the presence of donor-specific tolerance effectively suppresses IE gene expression
and possibly CMV reactivation. The interaction between CMV infection and tolerance
thus warrants future studies, and will likely provide critical information for adequately
approaching CMV infections in clinical tolerance protocols.

Funding: NIDDK Support
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Molecular and Immunological Phenotype of CNI Minimization Strategies
Using an Investigational Proteasome Inhibitor, Ixazomib Citrate
Nancy A. Wilson,' Shannon Reese,' Gengwen Huang,” Arjang Djamali.'?
'Medicine, Div of Nephrology, Univ of Wisconsin, Madison, WI; *Surgery, Univ
of Wisconsin, Madison, WI.

Background: CNI nephrotoxicity is a frequent complication kidney transplantation.
We sought to determine whether ixazomib (IX), an investigational proteasome inhibitor,
can mitigate antibody mediated rejection (ABMR) while minimizing CNI toxicity in a
sensitized rat model.

Methods: ABMR was induced in Lewis (RT1") recipients sensitized with donor-specific
blood transfusion from Brown Norway (RT1") rats 3 weeks prior to kidney allograft
transplantation. Treatment groups included:control, no treatment (NoRx), Standard of
Care (SOC, 10 mg/kg/d CsA) ixazomib alone (IX) or CNI minimization (CNImin, IX +
Smg/kg/d CsA).

Results: Comparing CNImin to SOC by microarray using kidney RNA isolated at 1wk
post transplant, highly significant pathways included antigen processing, T and B signaling
and the retinoic acid pathway in macrophages. Treatment was associated with up regulation
of MHC class I, IL-1A, LBP and MSR1, with down regulation of MHC class II, CD79
and TLRs, Figure 1A. Transcript lists of differentially expressed genes (DEG) for B cell/
plasma cells, NK cells and macrophages were developed for the rat model. Median log2
fold expression differences for NoRx were up regulated, FigurelB. Ixazomib treatment
alone reduced median DEG, comparison of SOC to CNImin had a median of 0, indicating
these treatments have comparable reductions in molecular signature of ABMR. Compared
to SOC, BAFF levels measured by ELISA in IX and CNImin groups were significantly
reduced, Figure 1C, indicating ixazomib improved the immunological phenotype.

Conclusions: A CNI minimization strategy using ixazomib has an immunological
signature similar to full dose CNI SOC, while reducing serum BAFF, suggesting that the
protease inhibitor ixazomib may have a role in preventing ABMR.
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Enhanced Engraftment of Hematopoietic Stem Cells for Solid Organ
Transplant Tolerance Reza Elahimehr, Sashi Kasimsetty, Alana Shigeoka,
Dianne B. McKay. UC San Diego.

Background: Engraftment of donor-derived hematopoietic stem cells (HSCs) is
essential for successful bone marrow transplantation, and ground breaking clinical trials
demonstrated that successful HSC engraftment also allows for induction of tolerance
to solid organ allografts. Experimental evidence suggests that inducing chimerism
promotes central T cell tolerance and allows for acceptance of an allograft without
need for immunosuppression. A logical approach to enhance HSC engraftment and
differentiation into tolerogenic APCs involves blockade of primitive receptors that are
the triggers of cellular activation and stress pattern recognition receptors (PRRs). The
NLRP3 inflammasome family of these receptors is highly expressed in HSCs, and HSCs
are activated by specific signals delivered through these PRRs, resulting in their expansion
and migration in inflammatory states.

Methods: BALB/c mice were preconditioned (sublethal irradiation, anti-CD8 and
anti-MR-1Ab) and reconstituted with HSCs isolated from either WT (C57BL/6) mice
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or from mice deficient in key inflammasome proteins, ASC-/- or NLRP3-/- mice (all on
B6 background). Engraftment of HSCs in BALB/c recipient mice was detected by FACS
(staining for H-2b+ cells) six weeks after transplantation.

Results: Disruption of ASC, resulted in significantly enhanced HSC engraftment
(p<0.005). Interestingly, deletion of NLRP3 had no effect on HSC engraftment, suggesting
important differences in the role of these inflammasome proteins in HSC function.
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Conclusions: Possible conclusion of our data is the absence of ASC confers enhanced
HSC engraftment due to a direct effect on DC maturation and antigen presentation,
essentially inducing a tolerizing DC phenotype. Ongoing studies in our laboratory are now
focused on the mechanisms by which a deficiency in this central inflammasome component
enhances engraftment of HSCs and promotes allograft tolerance.

TH-OR181

Potent Beneficial Effects of HDAC11 Targeting on Foxp3+ Treg-Dependent
Allograft Survival Jianbing Huang, Liqing Wang, Rongxiang Han, Wayne W.
Hancock. Children's Hospital of Philadelphia.

Background: There is now intense interest in harnessing Foxp3+ Treg cells in
transplantation. The most pedestrian approach being proposed is to harvest Tregs from a
potential recipient, expand them in vitro, and infuse them soon after transplantation. This
approach is ultra-expensive, has risks of the infused cells becoming pathogenic given their
limited purity, and is likely only a one-off shot of cells that survive 7-10 days. By contrast,
pharmacologic modulation of Treg function has the advantages of being able be titrated and
given as desired, including potentially long-term. Some but not other HDAC inhibitors can
promote Treg production and suppressive functions, depending upon the isoforms being
targeted. Hence, there is considerable interest in isoform-selective targeting strategies.

Methods: Histone/protein deacetylase-11 (HDACI1) is the sole class IV HDAC
enzyme and was first described in 2002. We report data from mice with constitutive
HDACT1 deletion, as well as from mice with conditional deletion of HDACI1 just within
Foxp3+ Treg cells.

Results: HDAC11 deletion had no effect on overall health or development, including
that of host immune cells. Compared to WT controls, Foxp3+ Tregs lacking HDAC11
showed increased suppressive function in vitro, along with increased expression of Foxp3
(p<0.05) and TGF-beta (p<0.0005), but not of IL-10 or CTLA-4 (both p>0.05). HDAC11-/-
Likewise, compared to WT recipients, C57BL/6 recipients of fully MHC-mismatched
BALB/c cardiac allografts showed prolonged allograft survival (p<0.01), and this effect
was matched by longterm allograft survival in mice with conditional deletion of HDAC11
just within Treg cells (p<0.01).

Conclusions: Very little is known of the functions of HDAC11. A sole previous report
linked HDAC11 with regulation of IL-10 expression in antigen-presenting cells. However,
the current data indicate that HDACI1 has more complex, IL-10-independent roles in
regulation of adaptive immune responses, especially with regard to functions of Foxp3+
Treg cells. These data are powerful stimuli for our development and testing of selective
HDAC11 small molecule inhibitors, and may provide new approaches post-transplantation
or for therapy of autoimmune diseases.

TH-OR182

Inducible Knockdown of SHROOMS3 Reduces Renal Fibrosis in Mice
Madhav C. Menon, Chengguo Wei, Ilana Greene, Ruijie Liu, Peter Y. Chuang,
John C. He, Barbara T. Murphy. Nephrology-Medicine, Icahn School of
Medicine at Mount Sinai, New York, NY.

Background: From the Genomics of Chronic Allograft Rejection (GoCAR) cohort,
we previously identified SHROOM3 as a candidate gene whose expression in the allograft
precedes and correlates with the histological development of renal fibrosis and GFR-decline
by 12-months post-transplant.

Methods: To study the mechanism of facilitation of renal fibrosis by SHROOM3, we
developed a murine model of inducible shRNA-mediated SHROOM3 knockdown. Here,
RTTA-elements were linked to the universal ROSAm26 promoter for RTTA expression
in all cell-types. After invitro selection, a sShRNA hairpin on a mir30 backbone was linked
to doxycycline-RTTA-responsive elements and positioned 3’ to the Collagen-1 gene.
Doxycycline (DOX) feeding of these animals confirmed SHROOM3 knockdown (~75%)
at 3-weeks by RT-PCR and western blot (WB). We performed unilateral ureteric obstruction
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surgery (UUO) on 8-10 week old animals after 3-weeks of DOX-feeding (n=5). Mice were
sacrificed at 10-days post UUO. Littermates that were not fed with DOX were used as
controls. Results were analyzed quantitatively by the unpaired t-test.

Results: We observed an increased SHROOM3 expression in UUO-kidneys compared
to controls by RT-PCR in DOX-fed and non-DOX animals; however knockdown was still
demonstrable. Among UUO-kidneys, COL1A1 expression was significantly inhibited in
DOX-fed animals compared to controls. Kidney lysates of UUO-kidneys showed reduction
in phosphorylated-SMAD3 in DOX-fed animals compared to controls by WB. Interstitial
fibrosis (by picrosirius red staining) was significantly reduced in DOX-fed UUO kidneys.
Type-I Collagen staining was also significantly reduced in UUO-kidneys of DOX-fed
animals by immunofluorescence.

Conclusions: In summary, we demonstrate in a murine model that knockdown of
SHROOM3 inhibits canonical TGFB1 signaling, COL1A1-production, and ameliorates
renal interstitial fibrosis. This further validates our translational finding that SHROOM3
may be a therapeutic target in chronic allograft nephropathy and chronic kidney disease.

Funding: NIDDK Support, Other NIH Support - NIAID, Private Foundation
Support

TH-OR183

The H,S System during Cooling and Rewarming in the Kidney
of Hibernators: From Hibernation to Kidney Transplantation
George Johnson Dugbartey, Leo E. Deelman. Dept of Clinical Pharmacy and
Pharmacology, Univ Medical Center Groningen, Groningen, Netherlands.

Background: Hypothermic preservation is widely used to protect kidney and other
solid organs during transplantation. However, hypothermic storage induces cold ischemic
injury and is aggravated during reperfusion. Interestingly, hibernating animals have
shown to possess a natural protection against kidney injury induced by cooling-rewarming
(torpor-arousal). Unlike cold ischemic and reperfusion injury in human kidneys during
transplantation, the repetitive stress of cooling-rewarming in hibernators does not seem
to cause irreversible kidney injury. Therefore, this study aimed at unraveling possible
mechanisms that confer tolerance and protection of the kidney during the physiological
extremes in hibernating animals.

Methods: Syrian hamsters (Mesocricetus auratus) were housed in cages in a climate
controlled chamber at 5°C under dim red light to induce torpor. Movement of all animals
was continuously monitored with passive infrared detectors. Periods with >24h of inactivity
were considered to be torpid phases. Arousal occurred naturally without outside stimuli or
changes in ambient temperature. Subsequently, animals were sacrificed 24h after torpor
entrance (torpor early; n = 5), >72h after torpor entrance (torpor late; n = 5), 2h after the
onset of arousal (early arousal; n = 8) and >9h after the onset of arousal (late arousal; n = §).
Blood samples were taken and kidney of the hamsters were obtained. Summer euthermic
hamsters (n = 7) served as controls.

Results: Levels of endogenous H,S were significantly increased during torpor and
restored to euthermic level during arousal. Also, CBS expression was upregulated during
torpor and normalized upon arousal. Further, there was no significant difference in ROS
production during torpor and arousal phases.

Conclusions: The tight regulation of renal H,S, CBS and HSP-70 during hibernation
suggests an important role of the H,S system in normalizing renal ROS production during
cooling and rewarming. Therefore, understanding the mechanisms of hibernation may lead
to development of pharmacological strategies which will protect kidneys during hypothermic
storage and reperfusion in transplantation.

TH-OR184

Environment and Graft Interaction on Renocardiac Injury in Renal
Transplantation Diana A. Papazova, Jaap A. Joles, Marianne C. Verhaar.
Nephrology & Hypertension, UMC Utrecht, Netherlands.

Background: Renal transplantation from expanded—criteria donors increases mortality
and graft failure. Preemptive transplantation has been associated with an allograft survival
advantage. Uremic state in CKD patients receiving a kidney allograft could also influence
transplantation outcome.The aim of our study was to investigate the interaction between
graft and environment on renocardiac injury in renal transplantation.

Methods: CKD and proteinuria developed in male Lewis rats after bilateral ablation
of 2/3 of kidney mass. When proteinuria exceeded 200 mg/d, L-NNA (20 mg/L water)
and 6% salt diet were switched to normal water and chow. Control rats were age-matched.
Orthotopic transplantations (TX, 30 min cold- and 40 min warm ischemia time) were
performed: healthy kidney to healthy rat (HH); CKD kidney to healthy rat (CH); healthy
kidney to CKD rat (HC); CKD kidney to CKD rat (CC). Contralateral kidney was removed
10-14 days after transplantation. Proteinuria (UpV) was measured 3 and 5 wk after TX.
At wk 6, we evaluated glomerular filtration rate (GFR: inulin); renal plasma flow (RPF:
PAH), mean arterial pressure (MAP) and left ventricular mass (LVM) of every recipient.

Results: Diseased kidneys performed better in a healthy environment (CH) shown
as reduced UpV at wk 3 (2545 versus 60+17 mg/24h, P<0.01) and wk 5 (51£30 versus
102+32, P<0.01) in comparison to CC. At 6 wk after TX, MAP and LVM were increased
in CH versus HH (162425 versus 110+4 mmHg, P<0.01 and 0.32+0.04 versus 0.24+0.01
mg/100g,P<0.01). In HC MAP was normalized but LVM remained unchanged compared
to CC (111+£7 versus 147+13 mmHg, P<0.01 and 0.28+0.07 versus 0.32+0.06 mg/100g,
NS). Plasma creatinine, GFR and RPF of healthy (HH versus HC) and CKD (CH versus
CCQ) kidneys were not influenced by environment.

Conclusions: Healthy environment improved proteinuria of diseased kidneys. Diseased
renal grafts increased MAP and LVM, but pre-existent left ventricular hypertrophy was not
reversed by a healthy renal graft. In conclusion, our results demonstrate that as expected
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blood pressure follows the kidney. Moreover, a healthy environment can reduce proteinuria,
but transplantation of a healthy kidney is not able to reverse cardiac hypertrophy despite
normalization of hypertension.

FR-OR001

Heme Oxygenase-1 (HO-1) Expression Regulates Trafficking of Myeloid
Cells in Acute Kidney Injury (AKI) Ahmed I. Kamal,'? Travis D. Hull,'?
Ravindra Boddu,' Subhashini Bolisetty,' Sunil Rangarajan,' Lingling Guo,’ Lisa
M. Curtis,' James George,® Anupam Agarwal.! 'Medicine, UAB, Birmingham,
AL; °Nephrology, Urology and Nephrology Center, Mansoura Univ, Mansoura,
Dakahliya, Egypt; *Surgery, UAB, Birmingham, AL.

Background: Ischemia reperfusion injury (IRI), a major cause of AKI, is mediated
by a complex cascade of immunological events secondary to oxidative injury to renal
epithelial cells. Induction of HO-1 expression is a protective response to IRI. We tested
the hypothesis that HO-1 ameliorates renal IRI by regulating the recruitment, infiltration
and phenotypic differentiation of myeloid-derived immune cells.

Methods: Age-matched male wild-type (WT), HO-1 knockout (HO-1"), and HO-1-"
mice expressing the human HO-1 gene (HBAC) underwent bilateral renal ischemia for 10
minutes. Kidneys were harvested after 1 or 7 days of reperfusion.

Results: Consistent with previous findings,IRI resulted in significantly elevated
mortality (50% in HO-1" versus 0% in WT or HBAC) and serum creatinine (1.0+0.3
mg/dL in HO-1" versus 0.16+0.05 mg/dL in WT, n=4-8/group, P<0.05, day 1) only in
HO-1" mice. Relative to sham controls, cast formation and brush border loss were only
observed in HO-1" kidneys. FACS analysis revealed significantly increased inflammatory
macrophages (P<0.01) and neutrophils (P<0.05) in HO-1"" mice subjected to IRI, while
resident renal mononuclear cells (RMNC) were proportionally decreased in HO-1"" mice.
Using FACS analysis, RMNCs were confirmed to phenotypically resemble dendritic cells
(CD11b™ F4/80"). Syngeneic kidney transplant experiments utilizing GFP* donor kidneys
(25 minutes ischemia) and WT GFP- recipients confirmed increased migration of the RMNC
population from HO-1-" donor kidneys to the primary lymphoid organs compared to controls
with WT grafts. This effect on RMNC migration was corroborated in Mye-HO-1"" mice
(myeloid-specific HO-1 deficiency) subjected to 25 minutes of ischemia, confirming the
importance of HO-1 expression in myeloid cells.

Conclusions: These results highlight an important role for HO-1 in modulating the
trafficking of myeloid cells in acute kidney injury, which may represent a key pathway
for therapeutic intervention.

Funding: NIDDK Support

FR-OR002

Retinoic Acid Signaling Promotes Repair by Altering Renal Macrophage
Responses after Acute Kidney Injury Mark P. De Caestecker,' Nataliya
Skrypnyk,' Lauren Brilli,> Ming-Zhi Zhang,! Raymond C. Harris,' Neil A.
Hukriede,” Takuto Chiba.! 'Depts of Medicine, Cell and Developmental Biology,
Vanderbilt Univ Medical Center; Nashville, TN; *Dept of Developmental Biology,
Univ of Pittsburgh, Pittsburgh, PA.

Background: Retinoic acid (RA) signaling is activated in proximal tubular epithelial
cells (PTECs) after gentamicin-induced acute kidney injury (AKI) in zebrafish larvae and
inhibition of RA signaling impairs normal repair in this model. However the regulation
and role of RA signaling in mammalian kidneys after AKI is unknown. In addition, while
renal mononuclear phagocyte (MNP) polarization towards a pro-regenerative M2 phenotype
plays an important role in tissue repair after AKI, the signals regulating MNP phenotypes
post-AKI are unclear.

Methods: We used ischemia/reperfusion AKI (IR-AKI) in mice with the RARE-
Hsp68-LacZ transgenic reporter to assess the regulation of RA signaling post AKI. FACS
and MACS sorting were used to isolate PTECs and renal MNPs, respectively. The RA
antagonist BMS493 and agonist all-trans RA (ATRA) were used to evaluate functional
effects of RA signaling, as well PEPCK CRE; R26-LSL-RARa430X mice (PTEC DN-RAR)
to inhibit RA signaling in PTECs.

Results: RA signaling is activated 12-72 hours after IR-AKI in injured PTECs.
Inhibition of RA signaling increases PTEC injury and long-term fibrosis, and decreases
renal MNP M2 polarization 3 days after IR-AKI. Conversely, activation of RA signaling
with ATRA reduces PTEC injury and fibrosis, and reduces M1 MNP polarization post AKI.
To study the role of PTEC RA signaling in mediating these effects, we evaluated IR-AKI
in PTEC DN-RAR mice. These mice have increased PTEC injury and decreased repair as
well as decreased M2 renal MNP polarization post IR-AKI.

Conclusions: These studies suggest that activation of RA signaling in PTECs enhances
post-AKI repair by promoting renal MNP polarization towards a pro-regenerative M2
phenotype. This demonstrates a novel mechanism whereby reactivation of an embryonic
signaling pathway that is conserved in zebrafish and mouse kidneys drives repair post
AKI, and suggests that RA-dependent signaling in PTECs regulates renal MNP phenotypes
post-AKI.

Funding: NIDDK Support
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FR-OR003

The Sentinel Role of Renal Dendritic Cells in Systemic Infection
Karim Yatim, Martin H. Oberbarnscheidt. T.E. Starzl Transplantation Inst,
Univ of Pittsburgh, Pittsburgh, PA.

Background: Dendritic cells (DC) in barrier organs such as the lung and intestine have
been shown to sample intraluminal compartments by extending cellular processes across
epithelial layers. The kidney is a non-barrier, highly vascularized organ with an extensive
interstitial DC network that can take up intravascular, non-filterable antigen (Ag). Here, we
hypothesized that renal DCs sense Ag by extending cellular processes into the blood vessel
lumen, playing a sentinel role in sensing intravascular pathogens in systemic infection.

Methods: Native kidneys of WT or fluorescent reporter mice were analyzed by
flow cytometry and two photon intravital microscopy (2PIM) using an E. coli systemic
infection model.

Results: Flow cytometric analysis of renal DC revealed that the majority of the DC
(lineage(CD19, CDY0, NK1.1, Ly-6G) CD11¢"MHCII") were monocyte-derived DC
(mono-DCs:CD11b"), with less than 15% displaying a classical DC phenotype (CD11b").
Monocyte-derived DC are comprised of two subsets, F4/80" (60%) and F4/80- (40%).2PIM
performed on double reporter mouse kidneys (CX3CR1-GFP = monocytic-lineage cells;
CD11c-YFP = DCs), where mono-DCs express GFP and YFP, revealed a cellular network
of mono-DCs. This network encased renal post-capillary venules with 30% of the cells
extending processes into the venular lumina. 2PIM of mouse kidneys demonstrated that
mono-DC processes caused intravascular filling defects and captured intravascularly
retained, anti-CD11c-coated beads. Anti-CD11b antibody injected i.v. labeled 80% of renal
mono-DCs (flow cytometry). Systemic administration of antigen-coated beads or fluorescent
E. coli was followed by mono-DC uptake of beads or bacteria from the intravascular space
within 2 hours (2PIM and flow cytometry).

Conclusions: We identified mono-DC as the major renal DC subset. Our data
demonstrate access of renal mono-DC to the intravascular compartment via cellular
processes that allow sampling and uptake of blood borne antigen. These findings could have
important implications for the initiation of adaptive immunity as well as local regulation
of kidney function in the setting of systemic infection. Further studies will investigate the
consequences of Ag-uptake by mono-DC.

Funding: Private Foundation Support

FR-OR004

Transcriptional Regulation of Th17 Cell Differentiation in Ischemia-
Reperfusion Injury Hajeong Lee, Seung Hee Yang, Ji In Park, Kyung Don
Yoo, Seung Seok Han, Dong Ki Kim, Yon Su Kim. Seou! National Univ
Hospital, Seoul, Korea.

Background: Although Th17 cells are crucial for the pathogenesis of acute kidney
injury (AKI), the precise molecular pathways involved are unknown. STAT3 is essential
for the initiation of the transcription that mediates Th17 differentiation. Cln three requiring
9 (Ctr9) is a negative regulator of STAT3. However, crosstalk between STAT3 and Ctr9
in AKT has not been investigated.

Methods: We evaluated the role of STAT3/Th17 pathway focusing on Ctr9 in bilateral
renal ischemia/reperfusion injury (IRI) model. Mice with a STAT3 deletion in T cells
(STAT3 knock-out [KO]) were generated by crossing mice with the floxed STAT3 allele
with mice expressing Cre under the control of the Lck promoter 17. We used caffeic acid
3,4-dihydroxy-phenethyl ester (CADPE) as JAK2/STAT3 blockade.

Results: The renal injury with macrophage, neutrophil and T-cell infiltrations were
improved in both STAT3 KO and CADPE-treated wild type (WT), compared to WT mice
at day 2. Intra-renal mRNA expressions of Th17 related cytokines were up-regulated in
WT, however, suppressed in STAT3-KO and CADPE-treated WT mice. In contrast, Ctr9
expression was attenuated in WT and accentuated in STAT3-KO and CADPE-treated WT
mice. These findings were reproducible in the intra-renal lymphocyte, which monocyte and
macrophage frequency was increased in WT and decreased in STAT3-KO and CADPE-
treated WT mice. In vitro study using human tubular epithelial cell (TEC) cultured on
hypoxic condition showed that STAT3, RORyt, and IL-17R mRNA expressions were
increased, and decreased by CADPE. When rIL-17 was applied, STAT3 dependent Th17
pathway was activated with increase of IL-6 and IL-18 secretion, however CADPE inhibited
these activations. To regulate STAT3/Th17 pathway transcriptionally, we suppressed Ctr9
expression in intrarenal lymphocytes, and STAT3, RORyt and IL-17 expressions were
increased in co-cultured mouse TECs, resulting in IL-17 production, which coincided with
an increase in CD4'IL-17* T cells.

Conclusions: In conclusion, STAT3/Th17 pathway plays a critical role in IRI model.
As a negative regulator of the STAT3-dependent Th17 pathway, Ctr9 might be a novel
therapeutic target for the treatment of IRI.

FR-OR005

Th-17 Cell Activation in Response to High Salt following Acute Kidney
Injury Is Associated with Progressive Fibrosis and Attenuated By AT-1
Antagonism Purvi Mehrotra, David P. Basile, Jaymin B. Patel, Carlie M.
Ivancic. Cellular and Intergrative physiology, Indiana School of Medicine,
Indianapolis, IN.

Background: Exposure of rats to elevated dietary sodium (4% NaCl) following
recovery renal ischemia reperfusion accelerates the transition of AKI to CKD. Lymphocyte
inhibition with mycophenolate mofetil attenuated the development of hypertension, fibrosis
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and proteinuria of injury post-AKI provided a high salt diet (Pechman et al Am J Physiol
294:R1234, 2008). We hypothesized that high salt diet will trigger lymphocyte activity in
post-ischemic rat kidneys to exacerbate renal inflammation and fibrosis.

Methods: Male SD rats on 0.4% NaCl diet were subjected to left unilateral I/R for 40
minutes and allowed to recover for 5 weeks, which resulted in recovery of renal structure
with minimal secondary damage and a mild elevation of CD4+ T-cells relative to sham.
Surgical removal of the contralateral kidney at 5 weeks and exposure to 4% dietary NaCl
for an additional 4 weeks induced chronic kidney disease as indicated by rapid proteinuria
and significant interstitial fibrosis.

Results: Activated T cells were increased in kidney by 3 fold after 4 weeks of 4%
dietary salt exposure relative to kidneys from post AKI rats on standard salt diet. Further
analysis determined that the T-cells were positive for TNF-o and IL-17, indicative of Th-
17 cells, while a small percentage was positive Th-1 or Th-2 cells. Because progression
following AKI is associated with enhanced sensitivity to Ang II activity (Am J Physiol
302:F1494, 2012) and Ang II activity may influence lymphocyte activation, injured rats
were given Losartan (30 mgekg'eday™' in drinking water) during the high salt phase.
Losartan treatment reduced the number of renal Th-17 cells by 75 % (P<0.05) attenuated
the development of interstitial fibrosis (80%, P< 0.05) and reduced level of proteinuria.
In vitro studies in AKI primed CD4+ T cells indicated Ang II stimulation enhanced, and
Losartan inhibited IL-17 secretion.

Conclusions: Taken together, these data suggest that dietary sodium modulates immune
cell activity in post ischemic recovered kidneys, due in part to the activity of the local RAS,
and participating in the AKI to CKD transition.

Funding: NIDDK Support

FR-OR006

T Lymphocyte Specific Nuclear Factor Erythroid-Derived 2-Like 2 (Nrf2)
Activation Protects from Acute Kidney Injury in Mice Sanjeev Noel,'
Maria Noel Martina Lingua,> Samatha Bandapalle,' Sekhar P. Reddy,* Lorraine
C. Racusen,> Abdel Hamad,> Hamid Rabb.! ‘Dept of Medicine; *Dept of
Pathology, Johns Hopkins Univ, Baltimore, MD, *Dept of Pediatrics, Univ of
llinois, Chicago, IL.

Background: T lymphocytes play an important role in ischemic acute kidney injury
(AKI), as does the transcription factor Nrf2 that regulates antioxidant and stress genes.
Nrf2 is thought to work in kidney resident epithelial cells, however, it could be important
in T cell function. We therefore hypothesized that T cell Nrf2 activation mediates AKI.

Methods: T cell specific Keapl-deficient (T cell-Keap1-KO) mice were generated
using Cre-LoxP mechanism and its effect on Nrf2 activity was assessed by measuring
Ngqol and HO-1 mRNA levels. AKI was induced by bilateral ischemia reperfusion and
serum creatinine (SCr) measured to assess kidney function. Post-ischemic kidneys were
assessed for histologic changes, pro-inflammatory cytokines, infiltrating immune cells and
intracellular cytokine production. Adoptive transfer of T cells from T cell-Keap1-KO mice
into WT mice was also performed.

Results: T cell specific augmentation of Nrf2 resulted in significant increase in baseline
Ngol (p<0.01) and HO-1 (p=0.05) expression in T cell-Keap1-KO mice. T cell-Keap1-KO
mice had significantly lower SCr (0.53+0.20 versus 1.6+0.26 mg/dL, p=0.01) and fewer
necrotic tubules in cortex (p=0.001) and outer medulla (p=0.05) 24h post ischemia as
compared to Keapl floxed control mice. T cell-Keap1-KO mice kidneys revealed a high
frequency of CD25+Foxp3+ Treg (4.1%+0.4 versus 2.8%+0.7, p=0.01) and decreased
frequency of CD11bCD11c¢ (14.4%+2.2 versus 21.2%+3.5, p=0.01) and F4/80 (9.8%+2.6
versus 17.2%+2.8, p=0.01) positive cells among CD45+ cells at baseline. Intracellular
TNFa, IFNy and IL17 were significantly lower in CD4, CD8 and double negative T cells
in KO mice. Adoptive transfer of T cells from T cell-Keap 1-KO mice significantly improved
kidney function (p=0.02) and survival (32<0.01) in WT mice.

Conclusions: These data demonstrate that T cell specific Nrf2 augmentation protects
from IR induced AKI. This provides novel converging mechanistic information on T cells
and Nrf2 function in AKI.

Funding: NIDDK Support

FR-OR007

Role of IKK2 Mediated NF-Kappa B Activation in CD4 Positive
Lymphocytes in Ischemia Reperfusion Injury Model Linlin Guo, Hannah
Heejung Lee, Hans-Joachim Paust, Gunther Zahner, Friedrich Thaiss. MED
111, Univ Hospital, Hamburg, Germany.

Background: We and others have previously shown a causal relation between the
leukocyte activation and infiltration into kidney as well as NFkB activation after ischemia
reperfusion injury (IRI). Therefore, we hypothesized that T cell specific NFkB inhibition
may have effects on IRI and tested this idea by ablating IKK2 expression in CD4+
lymphocytes in IRI model.

Methods: Briefly, IRI was induced in 8 to 10 weeks old male CD4Cre and CD4-Cre
x IKK2-fL/fL [CD4IKK2] mice by placing atraumatic microvascular clamp on both
renal pedicles for 75 minutes. Tissue was collected at 12h and 7d. Renal function, kidney
morphology, RT-PCR and FACS were examined.

Results: The results demonstrated improved renal function after IRI in CD4IKK2
mice at 12h (BUN 12: 8546 versus 115+5 mg/dL; p< 0.05), while no significant change at
7d (BUN 7d: 35+3 versus 38+5 mg/dL).CD4+ T cells infiltration in kidney after IRI was
significantly increased in CD4IKK2 mice at 7d while not at early point when compared with
CD4Cre mice (12h: 4145 versus 39+3 %CD3cells and 7d: 55+7 versus 4143 %CD3cells;
p<0.05). More remarkably Tregs in kidney were significantly reduced in CD4IKK2 when
compared with CD4Cre mice (12h: 642 versus 11+3 %CD4 cells; p< 0.05 and 7d: 7+1
versus 15+2 %CD4cells; p< 0.05). Spleen Tregs were unchanged in CD4Cre mice after
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IRI when compared with sham operated animals (9+2 versus11+3 %CD4cells), however,
significantly increased in CD4IKK2 mice from 12h to 7d after IRI (1+2 versus 13+3
%CD4 cells; p<0.01).The inflammatory mediator IL6 and chemokines CCL2 and CCL20
were significantly increased (p<0.05) after renal IRI in CD4IKK2 when compared with
CDA4Cre mice.

Conclusions: It has been proven that T cells play a central role in mediating IRI.
Our results extend recent findings (Kim et al. JASN, 2013) that expansion of Tregs in
kidney after IRI is critically dependent on IKK2 and Tregs in spleen and kidney are
differentially regulated. The pathway of IL6 driven CCL20 expression in the recruitment
of CCR6-positive Th17 cells in CD4IKK2 mice after IRI will be further evaluated. Our
findings caution against the therapeutic use of systemic application of IKK2 inhibitors in
the inflammatory kidney injury.

Funding: Government Support - Non-U.S.

FR-OR008

IL-233 Fusion Cytokine - A Novel Therapeutic Approach for Acute Kidney
Injury Marta Stremska,' Liping Huang,! Amandeep Bajwa,' Diane L. Rosin,'?
Mark D. Okusa,' Rahul Sharma.! Div of Nephrology, Univ of Virginia,
Charlottesville, VA, *Dept of Pharmacology, Univ of Virginia.

Background: The Foxp3* regulatory T cells (Tregs) are important for suppressing
inflammation, which is a common mechanism in acute kidney injury (AKI). Based on
the dependence of Tregs on IL-2 and our finding that Tregs constitutively express IL-33
receptor (ST2), we designed a novel fusion cytokine IL-233, comprised of two pleiotropic
interleukins: IL-2 and IL-33. ST2 is also expressed on T helper 2 (Th2) cells, mast cells
and innate lymphoid type 2 cells (ILC2).

Methods: The cytokines were expressed in E.coli and purified. We pretreated 6-8
week old C57BL/6 male mice with different doses of cytokines (ip) administered 48 hrs
prior to 26 min of bilateral ischemia and 24 hours of reperfusion. Adoptive transfers of
purified Tregs (iv) were performed. Plasma creatinine and kidney morphology in H&E
stained sections were assessed. Flow cytometry and immunofluorescent microscopy were
used to phenotype the immune cells.

Results: Pretreatment with low dose IL-233 protected kidneys from ischemia
reperfusion injury (IRI). Acute tubular necrosis score, plasma creatinine and infiltrating
neutrophils numbers were significantly lower in the IL-233-treated kidneys, as compared to
IL-2 or IL-33 injected separately or in combination. Our findings show that IL-233 treatment
first increases the splenic reservoir of Tregs, of which especially the ST2* proportion, is then
mobilized into the blood. Additionally, we observed an increase in Th2 cytokine production
in the spleen and decreased inflammatory cytokines IFN-y and TNF-a,, indicating a shift
towards a protective Th2 response. Adoptive transfer studies revealed that recipient mice
injected with Tregs isolated from IL-233 pre-treated mice had significantly higher proportion
of ST2" Tregs in the kidney and had better protection from AKI compared to those injected
with either saline or Tregs from saline-treated mice.

Conclusions: Pretreatment with IL-233 protects against AKI. The putative mechanism
of action is through targeting Treg homeostasis and stimulating the anti-inflammatory
response of Th2 and the ILC2 cells. Thus, our novel fusion cytokine bears therapeutic
potential.

Funding: NIDDK Support, Private Foundation Support

FR-OR009

Kidney Derived Endothelial Progenitors Play a Critical Role during
Development and Kidney Injury Sunder Sims-Lucas, Natasha M. Rogers,
Christopher Cain Rymer. Univ of Pittsburgh, Pittsburgh, PA.

Background: Acute kidney injury leads to the increased risk of morbidity and
mortality in hospitalized patients. Acute kidney failure is particularly prevalent amongst
subpopulations that are already susceptible, including patients with chronic kidney disease,
and kidney transplant recipients. The microvasculature of the kidney is an important
vascular network that is critical for maintaining normal tissue homestasis during baseline
conditions. We have recently determined that the endothelium of the peritubular capillaries
(critical for normal homeostasis) is derived from inherent kidney progenitors. Thus,
we hypothesize that abnormal formation of the renal microvasculature leaves kidneys
susceptible to ischemic injury.

Methods: To specifically target the kidney-derived peritubular capillary endothelium,
we conditionally deleted Flk1 (critical for endothelial development) with the Foxd EGFPcre
line (kidney specific). We utilized sophisticated 3D reconstruction to determine the effects
upon vascular growth. We interrogated the location and initiation of embryonic blood
flow using in utero intracardiac microinjection. To test postnatal vessel phenotypes, we
performed fluorescent microangiography. Furthermore, post-natal mice were subjected
to ischemic-reperfusion injury, and pre- and post- kidney perfusion was monitored using
laser Doppler imaging.

Results: Deletion of the kidney-derived endothelium produced mutant kidneys
with severe kidney medullary hypoplasia, and dilated remnant Flk1-positive peritubular
capillaries with normal appearing glomerular capillaries. There also appears to be less
blood flow into the developing kidney of the mutants compared to the controls. Our
microangiography reveals that the mutant post-natal vessels also appear dilated, suggesting
they are susceptible to injury. Further to this, the ischemic injury model revealed that there
was reduced reperfusion 24 hours after the ischemic episode, and increased kidney tubular
damage in the mutants compared to controls.

Conclusions: In conclusion, kidney derived endothelial cells are critical for normal
kidney and vascular development, and deletion of these progenitors leaves kidneys
susceptible to ischemic injury.

Funding: NIDDK Support
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FR-OR010

Human Endothelial Progenitor Cells Protect against Acute Kidney Injury:
Role of Exosomes and miR-486 Jose L. Vinas, Dylan Burger, Alex Gutsol,
Pearl Ann Campbell, David Allan, Kevin D. Burns. Nephrology, Medicine,
Kidney Research Centre, OHRI, Univ of Ottawa, Ottawa, ON, Canada.

Background: In preliminary data, we have shown that human cord blood endothelial-
colony forming cells (ECFCs) are protective in a mouse model of ischemia-reperfusion (I/R)
acute kidney injury (AKI). Extracellular vesicles (EVs) diminish apoptosis by horizontal
miRNA transfer. Since two main classes of EVs exist with distinct properties (exosomes
and microparticles), we determined the miRNA profile of ECFC-derived EVs and their
role in ischemic injury.

Methods: Mice subjected to kidney I/R were injected with ECFCs at reperfusion.
Cultured human umbilical vein endothelial cells (HUVECs) were treated with EVs and
rendered hypoxic for 24 hr, followed by reoxygenation (H/R). In both models, apoptosis
was assessed by expression of caspase-3, PTEN and AKT phosphorylation. The expression
profiles of miRNAs isolated from exosomes and microparticles were determined by next-
generation sequencing, followed by bioinformatic pathway analyses.

Results: In mice with I/R AKI, ECFCs blocked increases in renal caspase-3 activity
and expression (P<0.05 versus I/R alone, n=6). In the cell model, H/R increased caspase-3
activity and expression, effects that were inhibited by incubation with ECFC-conditioned
medium (CM) or ECFC-derived exosomes (P<0.001 versus H/R alone, n=3). By contrast,
treatment with CM without EVs or microparticles had no effect on apoptosis. ECFC
exosomes were highly enriched in miR-486 (288-fold increase versus microparticles, 30-
fold increase versus ECFC lysate). In mice with I/R AKI, ECFCs significantly increased
kidney miR-486 levels, associated with decreases in PTEN expression and increased AKT
phosphorylation (P<0.05 versus I/R alone; n=6). In HUVECs subjected to H/R, ECFC
exosomes decreased PTEN expression, associated with an increase in AKT phosphorylation
(P<0.001 versus H/R alone; n=3).

Conclusions: These data show that the protective effects of ECFCs are mediated by
exosomes activating the pro-survival AKT pathway, possibly due to horizontal transfer of
antiapoptotic miR-486 and subsequent PTEN inhibition. The results suggest that exosomes
enriched in miR-486 could represent a therapeutic tool in human I/R AKI.

Funding: Private Foundation Support, Clinical Revenue Support

FR-ORO011

Exploring the Pathophysiological Functions of Resident Fibroblasts in
the Kidney Jin Nakamura, Akiko Oguchi, Ryo Yamada, Motoko Yanagita.
Nephrology, Kyoto Univ, Kyoto, Japan.

Background: We previously reported that resident fibroblasts in the kidney cortex and
outer medulla are myelin protein zero-Cre (P0-Cre) lineage-labeled cells of extra-renal
origin, and that some of them are erythropoietin (EPO) producing cells in the healthy kidney.
In UUO kidney, P0O-Cre lineage-labeled fibroblasts transdifferentiate into myofibroblasts
and predominantly contribute to fibrosis, with concomitant loss of EPO production. In
this study, we further investigated the pathophysiological function of fibroblasts and the
crosstalk between the fibroblasts and tubular epithelial cells.

Methods: To analyze the function of fibroblasts in the kidney, we utilized P0O-Cre
inducible simian diphtheria toxin receptor (DTR) transgenic mice (P0-Cre:iDTR mice) in
which Cre-mediated excision of a STOP cassette renders PO-Cre linage-labeled fibroblasts
sensitive to diphtheria toxin (DT). The binding of DT to DTR halts protein synthesis
within the cells.

Results: First we confirmed that DT administration ablated the expression of fibroblast
markers in the kidney, indicating the effective cessation of protein synthesis in P0-Cre
linage-labeled fibroblasts. Simultaneously, the expression of tubular injury markers, as
well as the proliferation of proximal tubule cells was observed. In UUO kidney, DT
administration enhanced the expression of tubular injury markers. Unlike the results of
healthy kidney, DT administration significantly attenuated tubular proliferation, mainly
in proximal tubules. To search for the fibroblasts-derived molecules supporting tubular
epithelial cells in healthy condition, we performed microarray analysis and identified
several signaling pathways down-regulated in DT-administered kidney, suggesting resident
fibroblasts triggering corresponding signals in tubular epithelial cells.

Conclusions: Our results indicate that resident fibroblasts inhibit tubular proliferation
and injury in healthy kidney, while support the repair of injured tubule by promoting tubular
proliferation in diseased kidney. These results indicate the possible interactions between
the fibroblasts and tubular epithelial cells, and the signaling pahtways responsible for the
interaction may be of therapeutic implication.

FR-OR012

Cell Autonomous and Non-Cell Autonomous Responses Mediated By
Angiogenin During Kidney Injury Nicolas Pallet, ladh Mami, Eric Thervet.
Hopital Europeen Georges Pompidou.

Background: Endoplasmic Reticulum (ER) stress contributes to kidney disease and
aging. The Unfolded Protein Response (UPR) helps to adapt to the changing environment
and reestablish normal ER function. Angiogenin (ANG) is a stress-activated ribonuclease
that cleaves tRNA and produces stress-induced tRNA fragments (tiRNA), which inhibit
translation. Whether ANG is integrated in the UPR is currently unknown.

Methods: We combined in vitro, in vivo and human models of kidney injury to explore
the molecular basis whereby ANG is regulated by the UPR, and to characterize how it
promotes cellular adaptation during ER stress.
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Results: In mice models of ischemic injury and cyclosporine nephrotoxicity, and in
human kidney biopsies, ANG expression was upregulated in the tubules, and this expression
occured with ER stress. In human renal epithelial cells in culture (HREC), IRE1a, and the
transcription factors sXBP1 and p65 induced ANG expression, and also IL6. We showed that
ANG, like IL6, was conventionnally secreted. Secreted ANG primed non-stressed HREC
to activate the UPR, but without apoptosis, indicating that ANG may induce non-stressed
HREC precontionning. In addition, ANG activated macrophages to produce IL6, IL8 and
TNFa. Looking at cell intrinsic properties of ANG during early ER stress, we have found
that the inhibition of expression of ANG increased HREC apoptosis, and these adaptive
effects of ANG were mediated by a reduction in protein synthesis, which alleviated ER
stress. The inhibitory effects of ANG on protein translation were mediated by the production
of tiRNA, which interfere with translation initiation. Validation of these findings in mice
knocked-out for ANG are ongoing. Finally, we measured the urinary concentrations of
ANG in 110 consecutive patients referred for a kidney biopsy, and we demonstrated that
the urinary concentrations of ANG were positively correlated with renal function and the
intensity of tissue injury.

Conclusions: ANG is a regulator of the stress response integrated to the UPR during
kidney injury, which acts in a cell intrinsic mode by inhibiting translation, and in a cell
extrinsic mode by inducing pre-emptive responses in neighbouring cells. ANG is a non
invasive marker of kidney tissue injury.

FR-OR013

Podocytes Proliferation Is Detected in Rat and Human Nephoritis
Zhigang Zhang, Ruimin Hu, Xing Mao, Huijuan Wu. Dept of Pathology,
Shanghai Medical College, Fudan Univ, Shanghai, China.

Background: Podocyte depletion is a pivotal pathogenesis for many types of
glomerulonephritis. It has been found recently that podocytes is able to replicate in certain
glomerular diseases, such as idiopathic collapsing glomerulopathy and HIV-associated
nephropathy. But in most immune complex mediating glomerulonephritis, the question
whether podocytes can proliferate and replenish its lost after injury is still undefined. In this
study, we used a retrovirus- enhanced green fluorescent protein (pMSCV-EGFP) tracing
technology to observe direct evidence of podocyte proliferation in two type rat nephropathy
models, cytotoxic nephrosis induced by adriamycin and immune-mediated injury of passive
Heymann nephritis (PHN) and anti-Thy1.1 nephritis.

Methods: It is a new technology developed recently to investigate cells proliferation
by infecting of retrovirus in animal experiment. Retrovirus is positive-strand RNA
viruses which can integrate into the host DNA only during the host cells division. The
proliferated podocytes in rat glomeruli were captured by detecting EGFP as well as BrdU
via immunohistochemistry staining.Moreover, PCNA immunohistochemistry staining was
used in human renal biopsy tissue and Western blot was used in cultured mice podocytes
to detect cell cyclin kinase as well as Wnt/B-catenin molecules.

Results: The clear evidence of positive for EGFP and BrdU were found in glomeruli of
rat nephropathy. It confirmed that podocytes do proliferate in animal cytotoxic nephropathy
and in immune complex mediating glomerulonephritis. Meanwhile, podocytes positive for
PCNA and WT1 double staining were detected by immunohistochemistry in human renal
biopsy tissue of diverse nephritis. In vitro studies showed that the up-regulation of cyclinB1,
cdc2, and PCNA were observed in cultured podocytes after treatment of inflammatory
stimulation, and these effects were mediated via the activation of Wnt/B-catenin.

Conclusions: These results indicate that podocytes have a capability of proliferation
in rat and human common immune mediating glomerulonephritis, which was regulated
by activation of cyclin kinases via the mediating of Wnt signaling.

Funding: Other NIH Support - the National Nature Science Foundation of China
(NFSC:81070566), Government Support - Non-U.S.

FR-OR014

Kriippel-Like Factor 6 Protects the Podocyte from Mitochondrial Injury
under Cell Stress Sandeep K. Mallipattu,! Sylvia Horne,' John C. He.?
'Medicine, Stony Brook Univ; *Medicine, Icahn School of Medicine at Mount
Sinai.

Background: Kriippel-like factors (KLFs) play a critical role in podocyte biology.
As compared to other KLFs, Kriippel-like factor 6 (KLF6), a zinc-finger DNA-binding
transcription factor, expression was reduced in HIV-1 infected podocytes, HIV-1 transgenic
mice, and in human biopsies with HIVAN. Podocyte-specific loss of Kif6 (Cre* podocin
KIf"*%) in mice resulted in significant albuminuria, podocyte effacement, and FSGS
with adriamycin (ADR) treatment. ADR-treated Cre* podocin KIf6""*mice exhibited
dysmorphic mitochondria with a reduction in mitochondrial transcripts in the podocytes.
Promoter analysis also showed putative binding sites for KLF6 exist on cytochrome ¢
oxidase assembly gene (SCO?2).

Methods: Cultured human podocytes (HP) were treated with and without ADR (0.4pg/
ul) for 6, 12, 18, and 24 hours. Stable knockdown for KLF6 and SCO2 (shRNA) was
performed in HP and mitochondrial injury and apoptosis was determined.

Results: KLF6 expression increased within 6 hours of ADR treatment and shRNA-
KLF6 reduced the mitochondrial membrane potential as compared to shRNA-EV
(control). In ADR-treated HP, shRNA-KLF6 increased mitochondrial fragmentation with
reduced SCO2 expression and ATP levels. Also, ADR-treated sShRNA-KLF6 increased
cleaved-caspase 3, 9, and cytosolic cytochrome ¢ expression and decreased pro-caspase
3 expression. KLF6 regulation of mitochondrial function was determined by identifying
KLF6 transcriptional binding sites on SCO2 using ChIP assay. ADR-treated Podocin-Cre
KIft"x mice exhibited a podocyte-specific reduction in Sco2 expression as compared
to ADR-treated Podocin-Cre KIf6"* mice. Sco2 expression was also reduced in HIV-1
transgenic mice as compared to wild-type mice. Also, shRNA-SCO?2 increased cytosolic
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cytochrome c, cleaved-caspase 3 and 9 levels. Finally, immunostaining revealed a reduction
in podocyte-specific KLF6 expression in human biopsies with FSGS as compared to healthy
donor nephrectomies.

Conclusions: These findings suggest that KLF6 is an early inducible injury response
gene, critical to the maintenance of mitochondrial function and preventing the activation
of the intrinsic apoptotic pathway upon stress to the podocyte.

Funding: NIDDK Support, Pharmaceutical Company Support - Dialysis Clinic Inc.

FR-OR015

Suppression of Acetyl-CoA Carboxylase 2 Rescues Kidney Proximal Tubule
Epithelial Cells from Palmitic Acid-Induced Lipotoxicity via Autophagy
Wei Xin, Xu Zhao, Liyong Chen, Lei Liu, Ying Xu, Qiang Wan. Shandong
Provincial Hospital Affiliated to Shandong Univ.

Background: Acetyl-CoA carboxylase b (ACC2) enzyme plays a crucial role in the
fatty acid (FA) metabolism. Autophagy is known to control the cellular energy balance. In
the present study we aim to investigate the effects of ACC2 downregulation on palmitic
acid (PA) induced lipotoxicity in human proximal tubular cells and the putative role on
autophagy in this process.

Methods: ACC2 expression was suppressed by shRNA transfecion. The lipid deposition
was accessed by oil-red O staining. The cell viability was analyzed by MTT. Immunoblot and
immunostaining were used to characterize autophagic proteins expression. The autophagy
level in vivo was characterized by immunohistochemistry.

Results: Autophagy level was dramatically higher in high fat fed rats compared to
controls. PA induced autophagy in HK-2 cells evidenced by decreased P62 expression.
More interestingly, the knockdown of ACC2, representing an accelerated b-oxidation
rate, reduced autophagy. Further, the ACC2 knockdown ameliorated the PA-induced lipid
accumulation (not shown) and cell viability defects.

Fig.1 Role of ACC2 knockdown on autophagy in PA stimulated HK-2 cells. A) Autophagy
level was dramatically increased in high fat fed rats (HF) compared to normal rats. B)
Autophagy was induced in HK-2 cells after stimulated by PA for 2h. C) ACC2 knockdown
decreased autophagy level in HK-2 cells. D) ACC2 knockdown attenuated PA induced
proliferation defects of HK-2 cells.

Conclusions: Taking together, it was proved that PA was able to induce autophagic
flux both in vivo and in vitro and the knockdown of ACC2 reduced PA-induced autophagy
and thus protects cells from PA-induced lipotoxicity with attenuated lipid accumulation
and rescued cell viability. Thus we proposed a novel autophagy-involved mechanism of
PA-induced renal lipotoxicity and provided potential therapeutic strategy by modulating
lipid b-oxidation for DN.

Funding: Government Support - Non-U.S.

FR-OR016

Long-Chain Saturated Fatty Acid-Induced Endoplasmic
Reticulum Stress Suppresses Erythropoietin Production in Kidney
Thitinun Anusornvongchai,'? Chih-Kang Chiang,* Yu Ishimoto,' Norio Suzuki,*
Masayuki Yamamoto,* Masaomi Nangaku,' Reiko Inagi.> 'Divs of Nephrology
and Endocrinology, The Univ of Tokyo Graduate School of Medicine, Tokyo,
Japan; ’Lerdsin General Hospital, Bangkok, Thailand, *National Taiwan Univ,
Taiwan, “Tohoku Univ School of Medicine, Japan; *CKD Pathophysiology, The
Univ of Tokyo Graduate School of Medicine, Tokyo, Japan.

Background: Renal anemia is caused by derangement of EPO production in renal EPO-
producing (REP) cells. Long-chain saturated fatty acid (palmitate) induces endoplasmic
reticulum (ER) stress, which contributes to kidney cell damages. Thus, we evaluated the
effect of palmitate on EPO production via the ER stress pathway.

Methods: C57/BL6 or inherited super-anemic mice (ISAM), in which the renal EPO
gene was replaced with GFP, were daily injected with palmitate (BSA-conjugated) or vehicle
for 11 days. Free fatty acids, expression of EPO and other hypoxia inducible factor (HIF)
target genes (VEGF and Glut-1), or ER stress state in kidney were measured. Alteration
of EPO production in REP cells was estimated by GFP detection in ISAM mice. We also
stimulated cultured EPO-producing cells (HepG2) with palmitate in various doses and
durations and/or under hypoxic condition (1%0O, or chemical inducer of HIF-1 [CoCl,]).

Results: Palmitate suppressed EPO mRNA and protein in HepG2 and the kidney
of C57/BL6 mice (p<0.05). Particularly in hypoxic condition, the EPO suppression by
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palmitate was conversely associated with activation of ER stress signal (ATF4 and XBP-
1). Interestingly, we identified a novel ATF4 binding site (TGACCTCT) near HIF binding
site at the 3’-enhancer region of EPO gene. ATF4 upregulation selectively suppressed
the HIF-dependent-enhancer activity of EPO gene but not the other HIF target genes. In
ISAM mice, palmitate significantly reduced renal EPO production and REP cell number
at cortico-medullary junction as compared with the control, respectively.

Conclusions: EPO production by REP cells was suppressed by palmitate especially
under hypoxic condition via the ER stress pathway. The link between ER stress, dyslipidemia
and hypoxia in CKD may contribute to development and progression of anemia.

FR-OR017

Altered Autophagy Flux Contributes to Kidney Aging via Mitochondrial
Dysfunction Takeshi Yamamoto,' Yoshitsugu Takabatake,' Tomonori Kimura,'
Atsushi Takahashi,' Tomoko Namba,' Jun Matsuda,' Fumio Niimura,? Taiji
Matsusaka,> Motoko Yanagita,* Hiromi Rakugi,' Yoshitaka Isaka.! ‘Dept of
Geriatric Medicine and Nephrology, Osaka Univ Graduate School of Medicine,
Suita, Osaka, Japan; *Dept of Pediatrics, Tokai Univ School of Medicine,
Isehara, Kanagawa, Japan; 3Inst of Medical Science and Dept of Internal
Medicine, Tokai Univ School of Medicine, Isehara, Kanagawa, Japan, *Dept of
Nephrology, Graduate School of Medicine, Kyoto Univ, Kyoto, Japan.

Background: Autophagy is essential for cellar homeostasis through the quality control
of proteins and organelles. Controversy exists whether the decline of autophagic activity
is involved in aging process. We have previously demonstrated that autophagy maintains
proximal tubule cell homeostasis and protects against ischemic and nephrotoxic injury.

Methods: We extended this prior study to longer observation period to elucidate the
association of autophagy and kidney aging.

Results: Temporal cessation of autophagy in recently generated tamoxifen-inducible
proximal tubule-specific Atg5-knockout mice exhibited increased accumulation of p62/
SQSTM1- and ubiquitin-positive aggregates in the aged kidneys, but not in younger
kidney, indicating that basal autophagic activity is high in aged kidney. Younger GFP-
MAPILC3 transgenic mice showed a drastic increase of GFP-positive puncta in proximal
tubules in response to starvation, whereas aged GFP-MAP1LC3 mice did not, suggesting
that autophagic flux is blunted with aging. Proximal tubule-specific Atg5-knockout mice
at 24 months of age exhibited a significant deterioration in kidney function and fibrosis.
Furthermore they revealed deformation and dysfunction of mitochondria and mitochondrial
DNA abnormalities in the proximal tubules.

Conclusions: These results suggest that age-dependent high basal autophagy plays a
crucial role in counteracting kidney aging through mitochondrial quality control but that
lack of upregulation of autophagy flux in response to metabolic stress with age may be
associated with age-related kidney diseases.

Funding: Government Support - Non-U.S.

FR-ORO018

A Lifetime Health Outcomes Model in Moderate to Severe Chronic Kidney
Disease Based on the Study of Heart and Renal Protection (SHARP)
Borislava N. Mihaylova, Iryna Schlackow. On Behalf of the SHARP
Collaborative Group, Nuffield Dept of Population Health, Univ of Oxford,
Oxford, United Kingdom.

Background: Chronic kidney disease (CKD) increases the risk of cardiovascular
disease (CVD) and CVD may contribute to kidney disease progression. A model taking
into account this interdependence is developed to evaluate lifetime health outcomes of
patients with moderate-to-severe CKD.

Methods: The individual participant data of SHARP (9,270 participants, 5 years’ mean
follow-up) were used to develop CKD risk equations predicting progression through CKD
stages, and CVD risk equations predicting major vascular events and vascular mortality.
These were combined into a lifetime Markov SHARP CKD-CVD model. A range of
socioeconomic, CKD and CVD risk factors together with annually updated age, CKD
duration, CKD stage and nonfatal vascular events were used to estimate disease risks. The
model was validated within subgroups of participants in SHARP as well as using external
clinical trial and observational CKD patient data.

Results: Cardiovascular events, CKD stage and age were the major determinants of
CVD risks and CKD progression and, consequently, of patient survival (Table). Model
predictions of rates of cardiovascular events and progression of CKD corresponded well
to observed rates in different subgroups of SHARP participants and in the external CKD
cohorts.
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Age at baseline (years)
50-59 | 60-69 | 70-79

CKD stage at baseline

<50 | [ >80

Predicted survival (years),
in the absence of any lipid-lowering therapy

Stage 1-3

(predomintantly 3B) 23.8 18.3 13.5 9.6 6.7
Stage 4 223 16.2 11.8 8.4 5.7
Stage 5. 206 | 133 9.2 64 46
Inot on renal replacement therapy

On dialysis 19.4 13.1 8.7 6.1 4.3

Rediction in survival (years)
associated with a nonfatal major atherosclerotic event

Stage 1-3

(predominantly 3B) 27 23 16 10 03
Stage 4 2.5 2.2 1.8 1.1 0.6
Stage S, 2.0 1.6 14 09 | 05
Inot on renal replacement therapy

On dialysis 1.5 1.1 0.9 0.6 0.5

Conclusions: The SHARP CKD-CVD model performs well and will be made available
for simulating lifetime health outcomes in moderate-to-severe CKD.

Funding: Pharmaceutical Company Support - The SHARP study was funded mainly
by Merck/Schering-Plough Pharmaceuticals (North Wales, PA, USA), Government
Support - Non-U.S.

FR-OR019

Early GFR Decline as a Predictor of Cardiovascular Mortality in Non-CKD
Diabetics Srini Beddhu,'? G. Wei,? E. Constantz,” Xiaorui Chen,? R. Boucher,?
Ajay Giri,2 Debra Lynn Simmons,” Molly B. Conroy,* Jane J. Lee,’ Tom Greene.?
ISLC VAMC;, *Univ Utah, *Univ of Pitt.

Background: Early GFR decline in non-CKD diabetics might reflect systemic
microvascular disease and predict cardiovascular mortality (CVM).

Methods: We examined this hypothesis in a secondary analysis of the ACCORD study
(a RCT conducted by NHLBI to examine the effects of glycemic control, BP control and
fibrates on CV outcomes in type 2 DM). The cohort for this analysis consisted of those with
a). baseline and 12 m CKD-EPI eGFR and b). 12 m eGFR > 60 ml/min/1.73 m? Based
on the baseline and 12m ¢GFR, AeGFR groups (no change: -10% to +10%, >10% loss:
AeGFR <-10% and >10% gain: AeGFR>+10%) were defined. Separate Cox regression
models were used to relate AeGFR groups and 12 m eGFR with CVM.

Results: 7574 diabetics without CKD at 12m were included. The mean age was 62.8
+ 6.2 yrs, 62.6% were men, 61.9% were Caucasian. The mean + SD 12m eGFR was 86.3
+ 14.2 ml/min/1.73 m2. The mean AeGFR in the no change, AeGFR loss and AeGFR gain
groups were -1.2 £3.8, -17.7+7.5, 15.7+7.8 ml/min/1.73 m2, respectively. There were 159
CVM events over 30070 patient-yrs of follow-up.

Model 1 HR, 95% Cl and p value

Each SD1 in 12meGFR | HElH

-

——

0.83 (0.69, 0.99) p=0.034
Model 2

A eGFR no change Reference
A eGFR gain =10% 1.14 (0.74, 1.76) p=0.54

A eGFR loss >10% 1.46 (1.01, 2.10) p=0.043

| I
0.5 1.0 2.0

I
4.0

I
8.0

Hazard Ratio of Cardiovascular Mortality

Models- Adjusted for baseline age, gender, race, study arm, study network
MI, CHF, stroke, smoking and alcohol use

Each SD T in 12m eGFR was strongly associated with lower hazard of CVM (Fig).
Compared to the group AeGFR no change group, AeGFR loss > 10% group had higher hazard
of CVM (Fig). AeGFR and 12 m eGFR were strongly correlated (r =0.53, p <0.001) and
when both were included in the same model, neither had significant association with CVM.

Conclusions: Both current eGFR and loss of eGFR in the preceding 12 m in non-CKD
diabetics predict CVM. Early decline in eGFR might be a marker of cardiovascular disease
in diabetics without CKD.

Funding: NIDDK Support
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FR-OR020

Risk of Complications in Hospitalized Patients with Chronic Kidney Disease
Babak Bohlouli,' Terri Jurgens Jackson,? Marcello Tonelli,! Scott Klarenbach.!
'Medicine, Univ of Alberta, Edmonton, AB, Canada, *Northen Hospital, Univ
of Melbourne, Australia.

Background: Complications that arise during hospitalization are associated with
prolonged stay, increased disability, death; many of these complications are preventable.
Patients with CKD may be at high risk of in-hospital complications. Objective: Determine
the association of CKD and the risk of in-hospital complications.

Methods: All adults (age >= 18) in Alberta, Canada with a hospital admission
between March 31, 2003 to April 1, 2008 were included. CKD was defined using
outpatient proteinuria and eGFR (CKD-EPI). Other comorbid conditions were identified
using validated algorithms. In-hospital complications were identified and categorized by
the type 2 flag (Hospital Acquired Diagnoses; ICD-10 CA). Multiple logistic regression
assessed the independent association between CKD and the risk of developing any in-
hospital complication.

Results: Of 536,549 hospitalization, 8.5% involved patients with CKD. Subjects with
CKD were older (72, SD: 15) and more likely to be female than those without CKD. Disease
of circulatory system was the most common reason for admission (20.8%), diabetes was
the most common co-morbid condition (23.6%), and the unadjusted proportion of patients
with >=1 HAD was 7.3% and 13% for those without and with CKD, respectively. In a fully
adjusted analysis the OR of HAD in patients with CKD (reference: no CKD) was 1.22(95%
CI: 1.18 — 1.26). A graded association with severity of CKD was observed

Adjusted OR 95% CI
CKD (Ref: no CKD) 1.22 1.18-1.26
> 60 Ref
FR (ml/min/1.73/m? 45-59 1.14 1L.09—1.19
eGER (ml/min/1.73/m) 30-44 1.25 .18 1.33
15-29 1.48 1.35-1.62
None Ref
Proteinuria None Moderate 1.22 I 1.14—1.30
Heavy 1.37 | 1.27-1.49

Conclusions: CKD and its severity are associated with an increased risk of in-hospital
complications. Our findings can be used to guide preventive strategies aimed at reducing
complications in vulnerable hospitalized patients.

FR-OR021

Infection Is a Risk Factor for Faster Progression to Renal Replacement
Therapy and Death in Chronic Kidney Disease Hicham I. Cheikh Hassan,'?
Mila Tang,' Ognjenka Djurdjev,’ Adeera Levin.** 'St. Pauls Hospital, Vancouver,
BC, Canada; UNSW, Sydney, NSW, Australia; 3British Columbia Provincial
Renal Agency, Vancouver, BC, Canada; *Univ of British Columbia, Vancouver,
BC, Canada; ’CanPREDDICT Investigators.

Background: Chronic Kidney Disease (CKD) affects 10% of adults and is associated
with increased risk of infection (Inf). In patients undergoing renal replacement therapy
(RRT), Inf'is an established and increasing cause of death. However, the role of Inf in non
dialysis CKD patients remains understudied. We aim to establish if Inf is a risk factor for
faster progression to RRT and mortality in CKD patients.

Methods: CanPREDDICT is an observational pan-Canadian cohort of prospectively
followed up CKD outpatients. Baselines characteristics were recorded at initial visit and
patients followed up six monthly. Inf were defined by use of antibiotics, categorised by
anatomical location and counted for each six monthly interval. Endpoints were death and
commencing RRT.

Results: The analysis cohort consisted of 2529 patients (mean follow up 35.3 months);
median age was 70.6 years, males (62.5%) and Caucasians (88.7%). 399 patients (15%)
died and RRT was started in 464 patients (18%). 30% had an Inf. Those with Infs were
more likely to be male (p<0.001), have diabetes (p= 0.01) and cardiovascular disease (p<
0.001), lower eGFR (p=0.019) and higher albumin (p< 0.001) and C reactive protein (p=
0.003) as compared to those with no Inf; no statistical difference in age (p=0.71) or urine
albumin/creatinine (p=0.89) were seen. Patients with Inf were more likely to die (No Inf=
13.2%, 1 Inf=20.8%, >2 Inf=26.4%, p< 0.001) and undergo RRT (No Inf=16.2%, 1 Inf=
24.5%, >2 Inf=24.3%, p< 0.001).

Kaplan-Meier curves a) time to RRT and b) time to mortality based on number of

infections.
p< 0.001 by Log Rank for both curves
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Conclusions: We demonstrate that the presence of any Inf in this CKD cohort is a risk
factor for increased mortality and faster RRT progression. Reasons for this association is
the focus of future study.

Funding: Pharmaceutical Company Support - Ortho biotech Canada

FR-OR022

Incident Atrial Fibrillation and Risk of End-Stage Renal Disease in Chronic
Kidney Disease: The CRIC Study Nisha Bansal,' Dawei Xie,” Elsayed Z.
Soliman,* Kelvin Tao,? Jing Chen,* Rajat Deo,> Edward J. Horwitz,® Chi-Yuan
Hsu,’ Claudia M. Lora,” Dominic S. Raj,* Myles S. Wolf,’ Alan S. Go."* 'UW;
2UPenn; SWF; *Tulane; ’°CWRU; *UCSF; "UIC; *GWU; *"NWU; ""KPNC.

Background: Atrial fibrillation (AF) frequently occurs in patients with chronic kidney
disease (CKD) and may be associated with adverse kidney outcomes. We examined the
association of incident AF with the risk of end-stage renal disease (ESRD) among adults
with CKD.

Methods: We studied participants in the prospective Chronic Renal Insufficiency
Cohort (CRIC) Study between 2003-2008 without AF at baseline. Incident AF was identified
by study visit ECGs, self-report and hospital discharge diagnostic codes, with confirmation
by physician adjudication of medical records. ESRD through 2012 was ascertained by
self-report, medical records and linkage to the U.S. Renal Data System. Multivariable
Cox regression models were used to study the association of time-updated incident AF
with subsequent risk of ESRD.

Results: Among 3,091 participants, 172 (5.6%) developed confirmed incident AF.
Participants who developed incident AF were more likely to be older, white, have a history
of hypertension, cardiovascular disease and have more advanced CKD at baseline. During
a mean follow-up of 5.9 years, 43 cases of ESRD occurred after development of incident
AF (4.23 per 100 p-y) compared with 581 cases in those without incident AF (3.54 per
100 p-y). After adjustment for potential confounders, incident AF was associated with a
threefold increase in rate of ESRD (Table) and this association was consistently strong
across important subgroups (Table).

Conclusions: Incident AF independently increases the risk of developing ESRD in
adults with CKD. Further study is needed to identify potentially modifiable pathways
through which AF leads to a higher risk of progression to ESRD.

Table. Association between incident atrial fibrillation and progression to
ESRD in the CRIC study (N=3,001)

Hazard Ratio (95% C1)

| Unadjusted Model 3.40 (2.48, 4.65)

| Fully adjusted Model* 3.29 (2.36, 4.57)
| Age group, yr* |

| <60 | 3.10 (1.84, 5.21)
| 260 | 3.50 (2.19, 5.58)
| Gender* |

| Men | 3.54 (2.30, 5.44)
|_Women | 3.53 (1.98, 6.30)
| Race*

| White/European 6.68 (3.97,11.23)

| Blac kfafrican American
| Diabetes status®

2.11(1.18, 3.79)

| Yes 2.00 (1.27, 3.15)
| _No | 9.97 (5.89, 16.86)
Estimated GFR category at baseline,*
| mlfmin/1.73 m? |
<45 2.50(1.74, 3.61)
>45 3,89 (1.64,9.23)

al site, baselne eGFR, wine ACR. tobacco use, diabetes, hyperension, history of ML history of HF
blocd pressure BMI, hemoglobin

“Adpssted for age, sex. race, ¢
ACEIARB use, dwretics, systol
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Chronic Kidney Disease and 10-Year Risk of Cardiovascular Death:
An Evaluation of European Cardiovascular Prevention Guidelines in a
Community-Based Cohort Martin Holzmann,' Axel C. Carlsson,' Per Erik
Wiandell,! Johan Arnlov.? Karolinska Instt, Stockholm, Sweden; *Uppsala Univ.

Background: The updated European Society of Cardiology prevention guidelines
recommend that subjects with chronic kidney disease should be considered at high or very
high 10-year risk of future cardiovascular death regardless of age, sex, or other risk factors.
As data is limited to support this recommendation we aimed to investigate if moderate,
or severe chronic kidney disease is associated with a high, or very high 10-year risk of
cardiovascular death, respectively.

Methods: We included 295 191 [46% women] individuals between the age of 40
and 65 years in accordance with current European Society of Cardiology guidelines who
underwent health check-ups in primary health care in Stockholm, Sweden between 1985 and
1996. Moderate and severe chronic kidney disease was defined as an estimated glomerular
filtration rate 30 to 60 ml/min/1.73 m? and 15 to 30 ml/min/1.73 m?, respectively; high
risk, or very high risk of cardiovascular death was defined as 5 to 10%, or > 10% absolute
10-year risk of cardiovascular death, respectively, in accordance with guidelines.

Results: In total there were 4290 cardiovascular deaths within 10 years. Individuals
with moderate chronic kidney disease had a 3.91 % absolute 10-year risk of cardiovascular
death (95% confidende interval (CI) 3.46-4.36), while participants with severe chronic
kidney disease had 14.0% risk (95% CI 7.86-20.2). Women had substantially lower

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral Abstract PO - Poster; PUB - Publication Only
Underline