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TH-OR001

The Association between Single Nucleotide Polymorphisms in the FAS
Pathway with Acute Kidney Injury Christine W. Hsu,' Paramita Mukherjee,'
Bryan R. Kestenbaum,' Jonathan Himmelfarb,! Mark M. Wurfel.> *Div of
Nephrology, Univ of Washington, Seattle, WA; 2ARDSNet Investigators, Div
of Pulmonary & Critical Care Medicine, Univ of Washington, Seattle, WA.

Background: Inflammation and apoptosis of renal tubular cells may be central to
the pathophysiology of acute kidney injury (AKI). The Fas/Fas ligand pathway is a key
initiator of both inflammation and apoptosis. Fas is a transmembrane protein in the tumor
necrosis factor family that can induce inflammation and apoptosis upon binding Fas ligand.

Methods: We performed a retrospective cohort study of 401 patients who provided
consent for genotyping while enrolled in the NHLBI ARDSNet Fluid and Catheter Trial
(FACTT) from 2000-2005. We genotyped 376 single nucleotide polymorphisms (SNPs)
on 45 genes of the Fas/Fas ligand pathway, and then used logistic regression, assuming
an additive genetic model to identify associations between SNPs in Fas pathway genes
and the development of AKI by day 2 after enrollment in FACTT. We classified levels of
AKI using the Acute Kidney Injury Network (AKIN) criteria. In the primary analysis,
we compared patients with AKI (AKIN stage 1 and above) to those without AKT (AKIN
stage 0). In a sensitivity analysis, we compared patients with severe AKI (AKIN stage 2
and 3) to those without AKI (AKIN stage 0). Analyses were performed separately by race
(Caucasian vs. African-American).

Results: In Caucasian patients, we identified associations between two SNPs and the
incidence of AKI: rs1050851 and rs2233417. Both are found within the gene for nuclear
factor of kappa light polypeptide gene enhancer in B-cells inhibitor, alpha (NFKBIA).
For rs1050851 and rs2233417, the odds ratios (ORs) were 2.34 (95% confidence interval
(CI)=1.58-3.46;p=1.06x10~) and 2.46 (CI=1.61-3.76;p=1.81x107) for each minor allele,
respectively. The associations were stronger still for AKIN stage 2-3 (severe AKI), with
ORs 4.00 (CI=2.10-7.62;p=1.05x107) and 4.03 (CI=2.09-7.77;p=1.88x10) for each minor
allele of rs1050851 and rs2233417, respectively.

Conclusions: In critically ill Caucasian patients with ALI, the presence of minor alleles
in two SNPs in NFKBIA was strongly associated with the development of AKI.

Funding: NIDDK Support

TH-OR002

Explaining the Temporal Trend in Dialysis-Requiring Acute Kidney
Injury in the U.S. Raymond K. Hsu, Charles E. McCulloch, Chi-Yuan Hsu.
Univ of California, San Francisco.

Background: The U.S. population incidence of dialysis-requiring acute kidney
injury (AKI-D) has increased rapidly, but reasons for this temporal trend are incompletely
understood.

Methods: We analyzed data from the 2006-2010 Nationwide Inpatient Sample, a
nationally representative sample of hospitalizations, and identified cases of AKI-D using
validated ICD9 codes. To explore potential reasons for the temporal trend in risk of AKI-D
among hospitalized patients, we identified the top 15 diagnoses and the top 15 procedures
most strongly associated with AKI-D. We then used multivariate logistic regression to
examine the degree to which accounting for the 15 diagnoses or for the 15 procedures
attenuated observed temporal trends in AKI-D.

Results: From 2006-2010, the odds of developing AKI-D among hospitalized patients
in the U.S. increased by 9% per year (unadjusted OR 1.09,95% CI 1.07-1.11). After adding
in sex, age, race, and the 15 top medical diagnoses as covariates, the temporal trend was
completely accounted for (fully adjusted OR 0.97, 95% CI 0.95-0.98). Using backward
selection, we determined that the increase in incidence of AKI-D appears to be driven
by increases in both acute diagnoses (respiratory failure, septicemia, shock) and chronic
diagnoses (chronic kidney disease, liver disease, hypertension) among hospitalized patients.
In the second analysis, temporal trends in the top 15 procedures (such as cardiac and vascular
surgeries) did not correlate well with changes in the risk of AKI-D.

Conclusions: Increasing rates of AKI-D observed in the U.S. appear to correlate
with higher burden of acute and chronic conditions (such as infectious and cardiovascular
disease) among hospitalized patients but not with increases in surgeries and procedures.
This suggests that AKI prevention efforts should target these high-risk populations with
multiple co-morbidities.

Funding: NIDDK Support

TH-OR003

Pre-Operative Angiotensin Converting Enzyme Inhibitors and Angiotensin
Receptor Blocker Use and Acute Kidney Injury in Patients Undergoing
Cardiac Surgery Steven G. Coca, Amit X. Garg, Madhav Swaminathan,
Heather Thiessen Philbrook, Cary Steven Passik, Jay L. Koyner, Chirag R.
Parikh. TRIBE-AKI Consortium.

Background: Using either an angiotensin converting enzyme inhibitor (ACEi) or an
angiotensin receptor blocker (ARB) the morning of surgery may lead to ‘functional’ post-
operative acute kidney injury (AKI), measured by an abrupt increase in serum creatinine.
Whether the same is true for ‘structural”’ AKI, measured with urinary biomarkers for tubular
damage, is unknown.

Methods: The TRIBE-AKI study was a prospective cohort study of 1594 adults
undergoing cardiac surgery at 6 hospitals between July 2007 and December 2010. We
classified the degree of exposure to ACEi/ARB into three categories: “none” (no exposure
prior to surgery), “held” (on chronic ACEi/ARB but held on the morning of surgery), or
“continued” (on chronic ACEi/ARB and taken the morning of surgery). The co-primary
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outcomes were “functional” AKI based upon changes in pre to post-operative serum
creatinine, and “structural AKI”, based upon peak post-operative levels of 4 urinary
biomarkers of tubular damage.

Results: Across the three levels (none, held and continued) of ACEi/ARB exposure,
there was a graded-increase in functional AKI, as defined by a the incidence in a rise in
creatinine of 50% or 0.3 mg/dL; (31%, 34%, 42%, p for trend 0.03) and by mean percentage
changes in serum creatinine from pre to post-operative (25%, 26%, and 30%, p for trend
0.03). In contrast, there were no differences in structural AKI across the strata of ACEi/
ARB exposure, as assessed by concentrations of four AKI biomarkers (NGAL, KIM-1,
IL-18, or L-FABP; p for trend NS for all).

Conclusions: Pre-operative ACEi/ARB usage was associated with more functional
but not more structural acute kidney injury. As AKI from ACEi/ARB in this setting is
unclear, interventional studies testing different strategies of peri-operative ACEi/ARB
use are warranted.

Funding: NIDDK Support, Other NTH Support - NHLBI

TH-OR004

Using e-Alerts for AKI — Recording Incidence, Measuring Outcomes and
Guiding Education Christopher J. Mulgrew, Allie Wilson, Barbara A. Flower.
Dept of Renal Medicine, Royal Devon and Exeter NHS Foundation Trust,
Exeter, United Kingdom.

Background: AKI is common and complicates ~15% of hospital admissions. The
UK NCEPOD report ‘Adding Insult to Injury’ evidenced suboptimal care given to some
patients who died with AKI - 20% of AKI post-admission being predictable and avoidable.
Accurate data on AKT in our hospital was unknown. Changes to antimicrobial prescribing
resulting in a higher usage of gentamicin also led to reports of an increase in AKI. Two
audits (one as part of a national audit) were then initiated.

Methods: Prospective data on all renal referrals over a six month period was collected,
reviewing source of referral, AKI stage, if the AKI occurred pre- or post-admission and
potential causes, length of stay and 90-day mortality. An e-alert was also added to our
pathology system, generating AKI ‘flags’ for all cases of AKI, graded according to stage
following the KDIGO AKI definition. Monthly reports were run and data analysed by AKI
stage, location and clinical speciality.

Results: In the prospective audit, most referrals had AKI3 (76.7%), an average of 4 AKI
risk factors and ~70% occurring pre-admission. Length of stay was significantly increased,
from a hospital average of 5 days, to 14d for AKI3. AKI post-admission increased length
of stay further to 22d (AKI3). Overall in-hospital mortality of those referred was around
15%. e-alerts from Aug 2012-Apr 2013 recorded 50-60 cases of AKI3 per month, 50%
occurring pre-admission. Overall mortality was 32.3%, usually due to hypotension and/
or sepsis. Analysis of AKI1-3 showed up to 500 cases/month, the majority being AKII.
2/3 of the cases of AKI1 were post-admission, occurring where co-morbidities and sepsis
were often seen.

Conclusions: AKI increases hospital length of stay and overall morbidity is high. The
use of e-alerts increased awareness of the prevalence of AKI in our hospital. We can now
target areas where AKI occurs most frequently, using local guidelines and our AKI outreach
nurses to increase awareness of AKI amongst junior medical and nursing staff. The impact
of these interventions will need to be re-audited but as reported elsewhere (e.g. Selby et al
in Derby, UK), they can be effective at reducing mortality and cost.

Funding: Government Support - Non-U.S.

TH-OR005

Acute Kidney Injury prior to End-Stage Renal Disease Predicts Poor
Dialysis Outcomes Timmy C. Lee,"> Anthony Leonard,' Pratik Parikh,’
Charuhas V. Thakar.! *Internal Medicine, Univ of Cincinnati, Cincinnati, OH;
2Medicine, Univ of Alabama at Birmingham, Birmingham, AL; *Biomedical,
Industrial and Human Factors Engineering, Wright State Univ, Dayton, OH.

Background: Previous studies have not evaluated the role of pre-end stage renal disease
(ESRD) acute kidney injury (AKI) on major clinical outcomes at or after hemodialysis
(HD) initiation.

Methods: We evaluated 47,327 adult incident hemodialysis patients (age > 18) from
the United States Renal Data System (USRDS) who initiated HD from January 1, 2008 to
December 31, 2008 and had pre-ESRD Medicare claims during the two calendar years prior
to incident HD. Using administrative records, pre-ESRD AKI was assessed as a risk factor
for two separate outcomes: type of vascular access [catheter versus arteriovenous (AV)
access] at HD initiation and one-year mortality after HD. Both unadjusted risks, and risks
adjusted (by logistic regression) for demographic and comorbidity factors were calculated.

Results: Mean age at HD initiation was 72 years, 54% were male, 70% were white,
and mean BMI was 29. 18% of patients initiated hemodialysis with an AV access (14% with
AV fistula) and 82% with a catheter/others. 32% of patients died within 12 months of HD
initiation. 53% of total patients had an AKI event, during inpatient stay in the pre-ESRD
period. Patients with pre-ESRD AKI event were more likely to initiate HD with catheter
compared to those without pre-ESRD AKI event (87% vs 74 %; p<0.0001) and less likely
with an AVF (8% vs 20%; p<0.0001); the adjusted risk of starting HD with a catheter was
higher in pre-ESRD AKI group [odds ratio (OR) =2.2, 95% confidence interval (CI) = (2.1,
2.3)] After adjusting for access type and other covariates, pre-ESRD AKI was associated
with higher risk of 1-year mortality in HD (OR = 1.6, 95% CI = (1.5, 1.6)).

Conclusions: AKI events prior to ESRD predict higher rates of catheter use in HD
patients, and higher one year mortality when adjusted for access type. Preventing AKI and
improving processes of care after AKI may improve dialysis outcomes. Biological and
process-of-care relationships between these events need further analyses.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.
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TH-OR006

De Novo Acute Kidney Injury and Subsequent Chronic Kidney Disease:
Analysis of a National Sample of Veterans Michael Heung,' Diane Steffick,’
Tanushree Banerjee,? Neil R. Powe,”> Meda E. Pavkov,’ Desmond Williams,?
Vahakn B. Shahinian.! *Univ of Michigan, Ann Arbor; 2Univ of California San
Francisco; *Centers for Disease Control and Prevention, Atlanta, GA.

Background: Acute kidney injury (AKI) is a risk factor for chronic kidney disease
(CKD). We compared the odds of developing CKD within 1 year of discharge in patients
with & without in-hospital AKI and also stratified by AKI type.

Methods: Patients with 1+ outpatient visit in 2005 and 1+ hospitalizations of >1 day
with 2+ inpatient serum creatinine (SCr) tests in 2005-8 were selected from a 5% sample of
national Veterans Affairs data. Baseline was the SCr closest to 1 week before admission but
<1 year; if not available, then a SCr <7 days before admission or the first inpatient SCr was
used. Patients with baseline MDRD-eGFR <60 ml/min/1.73m? and those who died within
1 year of discharge were excluded. CKD by 1 year was defined as: ICD9 codes, dialysis,
transplant, or eGFR closest to 1 year <60. AKI was defined as a 0.3 mg/dL increase in
SCr from baseline to peak. Subgroups of AKI were: pre-renal (SCr decrease within 2 days
of peak), recovered AKI (last inpatient eGFR >60) or non-recovered AKI (eGFR <60).
Logistic models estimated the association of AKI with CKD within 1 yr, after adjusting
for age, race, sex, diabetes, and hypertension.

Results: Of the 13,563 patients in the sample, 1,937 (14.3%) had CKD by 1 year;
26.3% of those with AKI & 11.5% without AKI. Those with AKI had 2.5 times the odds
of having CKD as those without. All AKI subgroups had elevated odds of CKD compared
with those without.

Association of Acute Kidney Injury (AKI) with Development
of Chronic Kidney Disease Within 1 Year, N=13,563
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Conclusions: De novo AKI is a strong risk factor for CKD. This relation persisted
for AKI patients with rapid resolution of kidney function, suggestive of pre-renal AKI,
often considered benign, and also for patients who appeared to recover from AKI during
that hospitalization.

Funding: Other U.S. Government Support

TH-OR007

Community-Acquired Acute Kidney Injury: Hospital Admissions and
Outcomes Adil Hazara, Sunil Bhandari. Hull and East Yorkshire Hospitals
NHS Trust, United Kingdom.

Background: Hospital-based emergency services are often the first point of contact
for patients who develop Acute Kidney Injury (AKI) in the community. We have reviewed
patterns of AKI presentation and their relationship with length of hospital stay, re-admissions
and mortality.

Methods: Admissions with AKI were identified using a computerized algorithm
developed in accordance with Acute Kidney Injury Network (AKIN) criteria. Baseline,
admission, peak and final SCr values were reviewed retrospectively along with data relating
to patient demographics, reasons for admission and outcomes.

Results: 172 patients were identified to have AKI in one month (1.8% of all hospital
attendances). Mean age: 72 (range 19-100) years; Males: 76 (44%). Of these, 99 (58%),
50 (29%) and 23 (13%) patients had stage 1, 2 and 3 AKI respectively.

AKI 2013: What's New?
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Fig 1. Reasons for admission in patients with community-acquired AKI

54 (31%) patients died within 30 days of admission. Mortality in AKI stage 1 (n=99),
2 (n=50) and 3 (n=23) groups was 23%, 42% and 43% respectively. Length of hospital stay
also increased with AKI stage. After excluding deceased patients, mean length of stay for
all (n=123), stage 1 (n=78), 2 (n=32) and 3 (n=13) patients were 10.2 +/-1.7, 9.1 +/-1.2,
10.7 +/-2.4 and 16.2 +/-5.3 (days +/-standard error) respectively.

AKI resolution (SCr return to 120% of baseline) was in-complete in 60 (49%) cases
at the time of discharge. Of these, 21 (35%) were re-admitted or died within 30 days. The
relative risk for ‘30-day re-admission or mortality’ was 2.2 (95% confidence intervals 1.1
to 4.3, p=0.02) when compared to those whose AKI resolved.

Conclusions: Community-acquired AKI is associated with diverse range of medical
presentations. Its severity can be a marker of increased length of hospital stay and mortality.
Non-resolution of AKI at the time of discharge significantly increases risk of further re-
hospitalization or death.

TH-OR008

Hospital-Acquired Acute Kidney Injury (AKI) and Early Readmission: A
Cohort Study Ioannis Koulouridis,"? Lori Lyn Price,’ Nicolaos E. Madias,'?
Bertrand L. Jaber."? *Dept of Medicine, St. Elizabeth’s Medical Center, Boston,
MA; ?Dept of Medicine, Tufts Univ School of Medicine, Boston, MA; *Clinical
Research and Health Policy Studies, Tufts Medical Center & Tufts CTSI, Tufts
Univ, Boston, MA.

Background: AKI is associated with increased mortality and resource consumption.
We examined whether survivors of hospital-acquired AKI are at an increased risk for early
hospital readmission.

Methods: This was a single-center retrospective cohort study of 22,001 adults
hospitalized for the first time (index) at an acute care facility and discharged alive. The nadir-
to-peak serum creatinine difference during the index hospitalization was used to define AKI
according to the AKI network criteria. Multivariable logistic regression analyses examined
the association of AKI with 30-, 60-, and 90-day hospital readmission adjusting for age, sex,
race, Charlson-Deyo comorbidity index, acute hospital-related factors, and baseline eGFR.

Results: The incidence of AKI was 15.2%. The 30-day hospital readmission rate was
higher among patients with AKI for all-cause and condition-specific index hospitalizations
(Figure).
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Survivors of AKI episodes had 1.21 higher adjusted odds for 30-day hospital
readmission (95% CI 1.08, 1.36), which persisted at 60 (OR 1.15;95% CI 1.03, 1.27) and 90
(OR 1.13;95% CI1 1.02, 1.25) days. AKI was associated with higher odds for 30-day hospital
readmission in patients originally hospitalized on medical services (OR 1.29;95% CI 1.14,
1.46), younger patients (OR 1.54; 95% CI 1.26, 1.89), those with fewer comorbidities
(OR 1.34; 95% CI 1.16, 1.56), and higher baseline eGFR (OR 1.20; 95% CI 1.04, 1.39).

Conclusions: Survivors of hospital-acquired AKI experience a higher risk of early
hospital readmission. Transitions of care services may be warranted for such patients to
prevent readmissions and reduce healthcare costs.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.
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TH-OR009

Acute Kidney Injury (AKI) Epidemiology in Very Low Birth Weight
(VLBW) Infants Neha Patil, Rajesh Koralkar, Susan Keeling, Namasivayam
Ambalavanan, David J. Askenazi. Pediatrics, Univ of Alabama at Birmingham,
Birmingham, AL.

Background: AKI is associated with mortality in neonatal and pediatric critically ill

populations, but the true incidence, risk factors and outcomes in VLBW are yet fully known.
Objective: To determine incidence, risk factors and outcome of development of AKI

in first two weeks of life in VLBW Infants.

Methods: Between Feb 2012 to Feb 2013, 91 VLBW Infants (birth weight <=1200 gm.
or gestational age <31 weeks) were prospectively followed. Serum creatinine (SCr) values
collected on days 1,2,3,4,and 14; and combined with clinically measured SCr were used to
determine AKI status according to KDIGO. Stage 1 AKI was defined as SCr > 0.3 mg/dl
or > 150-200% from lowest previous value. Stage 2: SCr > 200-300% from previous value
and Stage 3 AKI: SCr> 2.5 mg/dl or SCr>300% from previous value. Bronchopulmonary
dysplasia (BPD) was defined if an infant was oxygen dependent at 28 days. Those who were
alive at 36 weeks post-conception or discharged home were deemed survivors.

Results: Cumulative incidence of AKI over first two weeks of life was (27/87)
31%. Differences in infant and maternal demographics and co-morbidities and outcomes
between AKI and No AKI showed that female, white race, lower gestational age, lower
5 minute Apgar and UAC were risk factors for AKI (p value <0.05), while pre-eclampsia
was inversely associated with AKI (p value <0.001). AKI group had higher BPD, trend
towards longer hospital stay, and lower survival.

C lative Incid of AKI by day of life

AKI Stage Day 3 Day 7 Day 15
IAKT 4 (16%) 21 (24%) 22 (25%)
AKI 2 (1%) 1 (1%) 2 (2%)
AKI 3 (1%) 2 (2%) B (4%)
IAKI Incidence 16 (18%) 24 (27%) 27 (31%)
No AKI 75 (82%) 65 (73%) 60 (69%)
(Outcome for those with and without AKI at day 15

(Outcome No AKI (N=60) AKI (N=27) IP value
|BPD 21 (37%) 17 (711%) 0.005
[Survivor 58 (97%) 2 (81%) 0.01
[Length of stay (days) [77 (15-232) 92 (6-209) 0.2

Conclusions: AKI is common in VLBW infants. Development of AKI in first two
weeks of life can result in higher incidence of BPD and lower survival.

TH-OR010

The Daily Burden of Acute Kidney Injury: A World Kidney Day Survey of
U.S. Nephrologists Jay L. Koyner,' Jorge Cerda,' Stuart Goldstein,' Bertrand
L. Jaber,' Kathleen D. Liu,' Judy A. Shea,? Sarah Faubel.! *AKI Advisory Group
of the American Society of Nephrology; ?General Internal Medicine, Univ of
Pennsylvania.

Background: This year, World Kidney Day (WKD, March 14, 2013) focused on raising
awareness of the short- and long- term consequences of AKI.

Methods: To estimate the extent of in-hospital and outpatient nephrology effort devoted
to the care of patients with AKI, we conducted an internet-based survey of all (n=4957)
US-based ASN physician members, on WKD.

Results: We received survey responses from 598 nephrologists (12% response rate).
49% worked in a teaching hospital with a median of 398 beds. Nephrologists were asked
about patients seen on WKD. Respondents saw a median (25", 75" percentile) of 12 (5,
18) patients in the hospital compared to 8 (5, 12) patients seen in clinic. A median of 4
(1, 6) patients seen in the hospital had pre-existing ESRD while 5 (2, 8) patients had AKI
(p=0.002). In total, most patients seen in the hospital had AKI, comprising 46% (n=1500)
of the sample, followed by ESRD (38%; n=1233). Among patients seen in the hospital
for AKI, a median of 2 (1, 3) were critically ill, and 1 (0, 2) required renal replacement
therapy (RRT). The delivered dose of intermittent hemodialysis was measured in only
17%. Among patients seen in clinic, a median of 1 (0, 1) patient was seen for follow-up of
in-hospital AKI; 55% reported that in the prior year, <10% of patients seen in clinic were
for follow-up of in-hospital AKI.

Conclusions: AKI is the most common in-hospital diagnosis seen by US nephrologists.
Patients with AKI are often critically ill and receive RRT. However, the delivered dose of
intermittent hemodialysis is infrequently measured, and survivors of in-hospital AKI do
not comprise a large part of outpatient clinic encounters, and might be lost to nephrology
follow-up. These findings call for continued efforts to promote excellence in the delivery
of RRT to patients with AKI, and reliable transition of care services following hospital
discharge from an AKI episode.

Funding: Private Foundation Support

TH-ORO011

1d Proteins Regulate Capillary Repair and Perivascular Cell Proliferation
following Ischemia-Reperfusion Injury Matthew D. Plotkin, David H. Lee,
Shantheri S. Shenoy, Yezina T. Nigatu. Medicine, New York Medical College,
Valhalla, NY.

Background: Acute kidney injury (AKI) results in microvascular damage that may lead
to fibrosis. The Id1 and 3 proteins promote angiogenesis during development and tumor
growth by functioning as dominant negative regulators of bHLH transcription factors.

AKI Repair: The Nexus of Tubules, Inflammation, and Vasculature
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The goal of this study was to determine if Id proteins regulate microvascular repair and if
increased Id1 expression reduces capillary loss following AKI.

Methods: The effect of changes in Id expression in vivo on microvascular repair
following ischemia-reperfusion injury (IRI) was examined using Id1 -/-, Id3RFP/+ (Id1/3
KO) and Tek (Tie2)-rtTA, TRE-lacz/TRE Id1 (TRE Id1) mice with doxycycline inducible
endothelial Id1 and B-galactosidase expression.

Results: Id1 and 3 were co-localized in endothelial cells in adult kidneys and protein
levels were increased at day 3 following IRI. In comparison with WT littermates, 1d1/3
KO mice had decreased baseline capillary density and pericyte coverage and increased
tubular damage following IRI but no fibrosis. TRE Id1 mice had no capillary rarefaction
and dilated medullary peritubular capillaries. Following IRI, X-gal positive interstitial cells
were located in areas of collagen deposition in doxycycline treated TRE Id1/ TRE-lacz
mice while positive cells from doxycycline treated single transgenic TRE-lacz mice were
confined to capillary lumens. TRE Id1 mice had increased proliferation of Id1/PDGFRf
positive interstitial cells and medullary collagen deposition. These differences were
associated with increased Angiopoietin 1 (Angl) and decreased Ang2 expression in TRE
Id1 mice. Examination of gene expression in microvascular cells isolated from WT, Id1/3
KO and TRE Id1 mice showed increased Angl and aSMA in Id1 overexpressing cells and
decreased endothelial and pericyte markers in cells from KO mice.

Conclusions: Transgenic endothelial Id1 expression resulted in reduced capillary
rarefaction and increased perivascular fibroblast proliferation and matrix deposition
following IRI. Id1 was expressed in perivascular cells in areas of fibrosis and was associated
with increased Angl levels, suggesting a role in abnormal microvascular remodeling
following injury.

TH-ORO012

Differentiated Kidney Epithelial Cells Repair Injured Proximal Tubule
without Evidence for Intratubular Progenitors Tetsuro Kusaba, Matthew
A. Lalli, Akio Kobayashi, Benjamin D. Humphreys. Renal Div, Brigham and
Women’s Hospital, Boston, MA.

Background: Whether kidney proximal tubule harbors a scattered progenitor
population is a major unsolved question. Lineage-tracing studies, histologic characterization
and ex vivo functional analysis results conflict.

Methods: To address this controversy, we analyzed the lineage and clonal behavior
of terminally differentiated proximal tubule epithelial cells after injury. We knocked in a
Cre-ERt2 cassette into the sodium-dependent inorganic phosphate transporter SLC34al
locus, which is expressed only in fully differentiated proximal tubule.

Results: After crossing this new CreERt2 line to a reporter (R26Tomato), we validated
that tamoxifen-dependent recombination was absolutely specific to proximal tubule. In
vivo clonal analysis after injury and repair showed that the bulk of labeled cells proliferate
after injury with increased clonal expansion after severe compared to moderate injury. For
example, clone size-frequency analysis before and after injury revealed that the fraction
of clones 5 cells or larger increased from 0 before injury to 24.1 +/- 8.5 % after injury,avg
+/- SE, p < 0.01. Single labeled proximal tubule cells not only expressed injury (KIM-1)
and proliferation (Ki67) markers but also transiently expressed vimentin and Pax-2, markers
thought to identify intratubular epithelial progenitors in other species. This finding was
recapitulated by ex vivo proximal tubule culture. After complete labeling of proximal tubule
followed by injury and repair, there was no dilution of the fate marker despite substantial
proliferation, strongly arguing against an undifferentiated intratubular progenitor. When
single proximal tubular cells were labeled at e14.5, clone size expanded by P14, suggesting
a similar mechanism of tubule elongation during growth as in adult repair.

Conclusions: These findings provide no evidence for a scattered intratubular progenitor
population in mouse proximal tubule epithelia but indicate that fully differentiated epithelia
re-express apparent progenitor markers during injury-induced dedifferentiation and repair.

TH-ORO013

Exploring the Origin and Limitation of Kidney Regeneration
Motoko Yanagita," Tomomi Endo,' Tomohiko Okuda,' Jin Nakamura,'
Misako Asada,' Masayuki Takase,'! Ryo Yamada,' Sato Yuki,' Koji Takaori,'
Akiko Oguchi,' Taku Iguchi,' Eri Muso.> *Nephrology, Kyoto Univ, Japan;
2Nephrology, Kitano Hospital, Osaka, Japan.

Background: Recent epidemiological data indicates that acute kidney injury (AKI)
increases the risk for chronic kidney disease (CKD), however the molecular mechanism
remains unknown.

Genetic fate mapping experiments recently demonstrated that kidney tubular epithelial
cells are repaired by surviving nephrons after AKI. However, the cell population in the
nephron that repairs damaged kidneys has not been identified. It is also unknown whether
there are repair capacity limitations in the kidney.

Methods: To answer these questions, we generated new transgenic mouse strain
(NDRG1CER72* mijce) in which more than 90 % of mature proximal tubule, the segment
mostly damaged during AKI, can be genetically labeled at desired time points by the
administration of tamoxifen.

Results: Genetic fate mapping using this mouse strain showed the massive proliferation
of mature proximal tubule cells during repair, with no dilution of genetic label being
observed in the proximal tubules even after repeated repair processes. These results indicated
that proximal tubules repair themselves by their own proliferation. We further demonstrated
that repeated kidney injuries lead to significant shortening of the proximal tubules, renal
atrophy and renal dysfunction, and clarified the limitations in the kidney’s capacity to repair.

Conclusions: Our current findings demonstrate for the first time that repeated AKI leads
to the shortening of proximal tubules, renal atrophy and renal dysfunction, and clarify the
limited regenerative capacity of mature proximal tubule cells. These results indicate that
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repaired kidney is, although similar, non-identical to healthy kidney, and these findings might
explain, at least in part, why reversible episodes of AKI leads to the progression of CKD.
Funding: Government Support - Non-U.S.

TH-OR014

KIM-1-Mediated Phagocytosis Induces Autophagy and MHC Antigen
Presentation in Epithelial Cells Craig R. Brooks,' Hui Chen,> Joel M.
Henderson,? Takaharu Ichimura,' Joseph V. Bonventre.! 'Renal Div, Brigham
and Women’s Hospital, Harvard Medical School, Boston, MA; ?Dept of
Pathology, Boston Univ, Boston, MA.

Background: Phagocytosis of apoptotic cells (AC) by both professional and semi-
professional phagocytes is required for resolution of organ damage and maintenance of
immune tolerance. KIM-1 is the most up-regulated proximal tubule protein following
kidney injury. KIM-1 is a phosphatidylserine receptor which transforms renal proximal
tubule epithelial cells (PTC) into phagocytes. Here, we describe that KIM-1-mediated
phagocytosis induces autophagy and antigen presentation on MHC in PTCs.

Methods: LLC-PK1 cells and primary PTCs expressing KIM-1 or phagocytosis-
deficient KIM-1 mutants were exposed to AC. LC3 localization to the phagosome was
measured by live cell imaging, phagosome isolation and western blotting. Activation of
ULK 1 and other autophagy proteins was also measured by immunoblots. MHC presentation
in primary PTCs was measured by flow cytometry and activation of CD4+ and CD8+ T cells.

Results: Following uptake of AC, KIM-1 phagosomes localized to LC3-positive
autophagosomes. The presence of KIM-1 phagosomes within double membrane bound
autophagosomes was confirmed by electron microscopy. KIM-1-mediated phagocytosis
induced activation of the essential autophagy protein ULKI. Autophagy induction was
necessary for degradation of phagocytosed AC. Primary cultured PTCs expressing KIM-1
were found to have a high level of basal autophagy as measured by LC3 punctae formation
and LC3 II formation. LC3 II formation was reduced in PTCs derived from mice expressing
phagocytosis-deficient mutant KIM-1 and in primary PTCs from wild-type mice treated
with shRNA to knockdown KIM-1 expresssion. Antigens phagocytosed by KIM-1 were
processed and presented on MHC II and cross-presented on MHC 1. Incubation of OVA
liposomes with PTCs resulted in activation of OVA-reactive CD4+ and CD8+ T cells,
which was inhibited by KIM-1 shRNA and/or autophagy inhibition.

Conclusions: These data reveal a novel mechanism linking a specific epithelial cell
receptor (KIM-1) to phagocytosis, autophagy, antigen presentation and regulation of the
inflammatory response.

Funding: NIDDK Support

TH-ORO015

KIM-1 Interacts with Gal2 and Suppresses Its Activity to Mediate
Efferocytosis Ola Ziyad Ismail, Xizhong Zhang, Lakshman Gunaratnam.
Western Univ, London, Canada.

Background: The phagocytic clearance of apoptotic cells (efferocytosis) serves to
attenuate inflammation and enable tissue repair following injury. Kidney injury molecule-1
(KIM-1) is a type I transmembrane protein that is upregulated on renal proximal tubular
epithelial cells (PTECs) following acute kidney injury (AKI). It is a phagocytic receptor
that specifically recognizes phosphatidylserine (PS), an “eat me” signal, displayed on the
surface of apoptotic cells. The signalling mechanism by which KIM-1 converts PTECs
into non-professional phagocytes is not known.

Previously we identified Ga12 as a novel KIM-1-interacting protein in PTECs using
co-immunoprecipitation and mass spectrometry. Ga.12 belongs to the G12 family of
heterotrimeric G proteins that regulates multiple cellular responses, including proliferation,
apoptosis, permeability and actin cytoskeleton reorganization. We hypothesized that KIM-1
interacts with Gou12 to mediate efferocytosis.

Methods: To test our hypothesis, we used porcine (LLC-PK1) PTECs overexpressing
HA-tagged human KIM-1, and human embryonic kidney (HEK293) cells expressing high
levels of endogenous Ga12 and overexpressing GFP-tagged human KIM-1.

Results: First, we established that Gou12 interacts with the cytosolic domain of KIM-1
via co-immunoprecipitation and GST-Gau12 pull-down assays. Using confocal microscopy,
we observed the co-localization of KIM-1 with GFP-tagged Go.12 in PTECs. Next, using an
active Ga.12 (GST-TPR) pull-down assay, we determined that Gou12 activity (GTP-binding)
is significantly reduced in PTECs upon exposure to apoptotic cells. To determine the impact
of Ga12 activity on KIM-1-mediated efferocytosis, we overexpressed a constitutively
active mutant of Ga.12 in KIM-1-expressing PTECs and found a significant decrease in
their phagocytic efficiency. Conversely, we found an increase in the uptake of apoptotic
cells when Goau12 expression was silenced using siRNA in HEK293 cells stably expressing
KIM-1. Finally, we observed that KIM-1 inhibited Ga.12 activation in HEK293 cells loaded
with non-hydrolyzable GTP in the absence of apoptotic cells.

Conclusions: Taken together, our experiments suggest that KIM-1 interacts with and
inhibits Gau12 activation in PTECs to mediate efferocytosis.

Funding: Government Support - Non-U.S.
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Elucidating the Mechanisms of Therapeutic Augmentation of Kidney
Repair after Acute Kidney Injury Lauren Brilli,' Takuto Chiba,’ Nataliya
Skrypnyk,* Lee McDermott,> Mark P. De Caestecker,** Neil A. Hukriede.!
‘Developmental Biology, Univ of Pittsburgh, Pittsburgh, PA; 2Pharmaceutical
Sciences, Univ of Pittsburgh, Pittsburgh, PA; *Cell and Developmental Biology,
Vanderbilt Univ Medical Center, Nashville, TN; “Medicine, Vanderbilt Univ
Medical Center, Nashville, TN.

Background: Acute kidney injury (AKI) is a serious disorder for which there is no
targeted clinical treatment. A promising approach to improve treatment options lies in
developing novel post-AKI therapies that enhance innate renal regenerative processes.
Our lab has used zebrafish to identify small molecules that enhance renal tubular
epithelial cell (RTEC) regeneration after AKI. Using this approach we identified methyl-4-
phenylthiobutanoate (m4PTB), an HDAC inhibitor that promotes renal progenitor expansion
in zebrafish embryos and accelerates recovery after AKI in zebrafish and mice. The ability
of m4PTB to expand the renal progenitor cell population in zebrafish embryos depends on
intact retinoic acid (RA) signaling, but the mechanisms underlying how m4PTB accelerates
recovery after AKI are unknown.

Methods: We utilize a nephrotoxic model of gentamicin-induced AKI in zebrafish
larvae that demonstrates the same hallmarks of renal injury and regeneration post-AKI
as the mammalian kidney. Tg(12XRARE:GFP) transgenic larvae are used to assess RA
signaling, and heat shock is used to induce expression of a dominant negative RA receptor
(RAR) in Tg(hsp70:dnRARa) larvae.

Results: Live imaging of Tg(12XRARE:GFP) larvae post-AKI shows that m4PTB
stimulates RA signaling in the larval zebrafish kidney RTECs. m4PTB also increases
expression of the RA pathway components Aldhla2 and Ret by qRT-PCR in a mouse
model of ischemia reperfusion AKI. Finally, we show that reducing RA signaling by heat
shock in Tg(hsp70:dnRARa) larvae abrogates m4PTB-stimulated RTEC proliferation and
impairs larval survival post AKI.

Conclusions: These studies indicate that m4PTB activates RA signaling and that
m4PTB-dependent renal regeneration requires intact RA signaling post-AKI. This work
suggests that m4PTB action is mediated by activating RA-dependent regenerative responses
after AKI. Funding support: RO1 DK069403, RC4 DK090770.

Funding: NIDDK Support

TH-ORO017

Retinoic Acid Signaling Promotes Epithelial Cell Repair after Acute
Kidney Injury Takuto Chiba,' Lauren Brilli,> Nataliya Skrypnyk,' Neil A.
Hukriede,> Mark P. De Caestecker.! *Medicine, Vanderbilt Univ, Nashville, TN;
2Developmental Biology, Univ of Pittsburgh, Pittsburgh, PA.

Background: Restoration of tubular integrity is essential for functional recovery and
reduction in post injury fibrosis after acute kidney injury (AKI). However the mechanisms
promoting tubular epithelial cell (TEC) repair are poorly understood. We have used zebrafish
and mouse model systems to explore the regulation and role of retinoic acid (RA) signaling
in mediating regenerative TEC repair after AKI.

Methods: We used gentamicin-induced AKI in zebrafish larvae, and ischemia
reperfusion AKI (IR-AKI) in mice; QRT-PCR to quantify RA target mRNAs in mouse
kidneys, as well as mouse and zebrafish transgenic RA reporter lines to assess localization
and kinetics of RA signaling post AKI. We also used heat shock to induce dominant negative
RA receptor (DN RAR) expression in Tg(hsp70:dnRARa) larvae, and the RA antagonist
BMS493 and agonist all-trans RA (ATRA) in mice.

Results: RA signaling is activated in de-differentiated, regenerating proximal TECs
(PTEC) in the mouse and larval zebrafish kidneys post AKI. Inhibition of RA in zebrafish
larvae and mice impairs functional recovery post AKI. In mice this is associated with a
marked reduction in PTEC proliferation and increased post injury fibrosis. In addition,
treatment with ATRA enhances recovery when administered 24 hours after injury in
mouse IR-AKI, and enhances activation of RA reporters in zebrafish and mouse kidneys.

Conclusions: These studies show that RA signaling is activated in PTECs post AKI,
and inhibition of RA impairs recovery and inhibits PTEC repair. Since high levels of RA
signaling during kidney development are repressed postnatally, our findings suggest a novel
molecular mechanism whereby reactivation of a conserved embryonic signaling pathway
drives regenerative repair post AKI. Our data also indicate that RA agonists can be given
post injury to enhance this intrinsic repair mechanism after AKI.

Funding: NIDDK Support

TH-ORO018

Extracellular Adenosine Controls the Kidney Microenvironment and
Regulates Acute and Chronic Kidney Injury Li Li,' Liping Huang,' Hong
Ye,' Diane L. Rosin,> Mark D. Okusa.! 'Div of Nephrology, CIIR, Univ
of Virginia, Charlottesville, VA; 2Dept of Pharmacology, Univ of Virginia,
Charlottesville, VA.

Background: CD73, or ecto-5’-nucleotidase, is critical for generation of extracellular
adenosine, which increases during organ ischemia/reperfusion injury (IRI). We hypothesized
that regulation of the kidney adenosine microenvironment by CD73 could play a role in
shaping both acute and chronic kidney injury.

Methods: To investigate kidney IRI inflammation, both (or one) kidney pedicles were
clamped for 26 (or 28) min and then released for 24 hr.
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Results: Acute kidney injury (AKI) after IR was the same in CD73" and WT (B6)
mice (plasma creatinine, PCr; P>0.05). Because discrete tissue localization of CD73
may be important in regulating the adenosine microenvironment, we deleted CD73 on
proximal tubule cells by generating PEPCK-CreCD73 ¥ mice and these mice had higher
PCr than PEPCK-Cre controls (P<0.05) after IRI. Interestingly, conditional knockout
of CD73 on CDI1lc+ dendritic cells (DCs) (CD11¢c-CreCD73 ) also resulted in more
kidney inflammation compared with CD11c-Cre mice following IRI (P<0.05). These
studies indicate that the expression of CD73 on hematopoietic and kidney epithelial cells
is important for AKI.

Locally produced adenosine may activate its receptors. Our previous studies using
CD1lc-CreAdora2a™ mice showed that activation of adenosine 2A receptors (A2aR) on
DCs has a critical role in suppressing the immune response in kidney IRI . In this study to
further investigate the downstream effects of CD73 in chronic kidney injury, we examined
and demonstrated that CD11c-CreAdora2a™ mice also have more kidney fibrosis with
higher PCr (P<0.01; as revealed by contralateral nephrectomy on day 14) compared with
CD1lc-Cre mice 15 d after unilateral IRI.

Conclusions: Our studies reveal that hematopoietic and renal CD73 promote the
production of adenosine that is important for AKI, and activation of A2aRs on DCs
attenuate kidney IRI and fibrosis. Activation of CD73 or A2aR provides novel therapeutic
targets for the disease.

Funding: NIDDK Support

TH-OR019

Sustained EGFR Activation Mediates Postischemic Acute Kidney Injury
Progression to Chronic Kidney Disease Shougang Zhuang. Dept of Medicine,
Rhode Island Hospital, Alpert Medical School of Brown Univ, Providence, RI.

Background: Acute kidney injury (AKI) is frequently accompanied by maladaptive
repair and renal fibrogenesis, however, the molecular mechanisms that mediate progression
from acute kidney injury to chronic kidney disease remain poorly understood.

Methods: Here we examined the role of epidermal growth factor receptor (EGFR)
in this process using waved-2 (Wa-2) mice, which have reduced EGFR activity, and their
wild type (WT) littermates after renal ischemia.

Results: Renal EGFR phosphorylation was induced within 2 days after ischemia,
increased over time, and remained elevated at 28 days in WT mice, but this was diminished
in Wa-2 mice. At the early stage of post-ischemia (2 days), Wa-2 mice developed more severe
acute renal tubular damage with less reparative responses as indicated by enhanced tubular
cell apoptosis, and reduced dedifferentiation and proliferation as compared to WT animals.
At the late stage of postischemia (28 days), Wa-2 mice exhibited less severe renal interstitial
fibrosis as shown by reduced activation/proliferation of renal myofibroblasts and decreased
deposition of extracellular matrix proteins. EGFR activation also contributed to cell cycle
arrested at G2/M phase, a cellular event associated with production of profibrogenetic
factors, in the injured kidney. Collectively, these results indicate that severe ischemic AKIT
results in sustained activation of EGFR, which is required for progression of AKI to CKD.

Conclusions: Thus, blockade of EGFR holds a novel therapeutic potential for
attenuating or halting initiation/progression of CKD following ischemia/reperfusion injury.

Funding: NIDDK Support, Government Support - Non-U.S.

TH-OR020

The Role of M2 Macrophage in the Progression of Chronic Kidney Disease
following A cute Kidney Injury Myung-Gyu Kim, Sang-Kyung Jo, Won-Yong
Cho, Hyoung-Kyu Kim. Dept of Internal Medicine, Korea Univ Anam Hospital,
Seoul, Republic of Korea.

Background: Acute kidney injury (AKI) is a major risk factor for progression of
chronic kidney disease (CKD). However, the mechanism that link AKI to CKD remains
unclear. Recently, macrophages were shown to shift their phenotype from M1 to M2 and
these M2 macrophages facilitate recovery. In this study, we examined the alteration of
macrophage phenotype during the extended period of recovery phase following ischemia/
reperfusion injury (IRI) and tried to verify their roles in the development of renal fibrosis
in a mouse model of I/R-CKD.

Methods: Renal pedicle was clamped unilaterally for 40 minutes and on day 7, 14 and
28 after IRI, phenotype of monocyte/macrophage, cytokine expression, renal fibrosis were
assessed. To determine the role of monocyte/macrophage subset in renal fibrosis, liposome
clodronate (LC) was injected or CD11¢c-DTR transgenic mice were used. Depletion was
initiated on day 3 following IRI.

Results: Throughout the recovery phase of IRI, mRNA expression of M2 marker
(Arginase-1) in kidney was markedly increased compared to M1 marker (iNOS). Flow
cytometric analysis also revealed the predominant macrophage subset was F4/80'CD206*
M2-phenotype macrophages but not F4/80'CD206- M 1-phenotype macrophages during the
recovery phase. On day 28 after IRI, renal fibrosis was clearly shown with increased type IV
collagen and TGF-B. Injection of LC resulted in preferential depletion of M2 macrophages
and it was associated with significant reduction of kidney IL-6, type IV collagen, TGF-
and ultimately improved renal fibrosis. Additionally, we found that TGF-8 were about 2.5
fold highly expressed in M2 macrophages than M1 macrophages, suggesting the important
contribution of M2 macrophage in the development of renal fibrosis. On the other hand,
injection of diphtheria toxin to CD11¢-DTR transgenic mice resulted in depletion of
CDl11c-high cells with relatively preserving M2 macrophages and had minimal impact on
renal fibrosis as well as tissue level of cytokines.

Conclusions: Although known to be important in facilitating recovery, M2 macrophages
are thought to be main culprit in the development of renal fibrosis following IRI.

Bone and Mineral Disorders in CKD
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TH-ORO021

Impact of Phosphorus-Based Food Additives on Bone and Mineral
Metabolism in Healthy Volunteers Orlando M. Gutierrez,! George R. Beck.?
'UAB; 2Emory.

Background: Phosphorus-based food additives substantially increase phosphorus
intake in westernized diets. Few studies examined the impact of these additives on bone
and mineral metabolism in humans.

Methods: 10 healthy volunteers participated in the study. Subjects needed to be
19-45 years old. Exclusion criteria included kidney disease, BMI >30 kg/m?, or intake
of medications known to affect phosphorus metabolism. After a two-week run-in period
during which baseline biochemical data were obtained, subjects were fed standardized
diets prepared by the metabolic kitchen over the following 2 weeks. During the 1st week,
they were fed a diet designed to provide ~2,000 kcal and 900 mg of phosphorus (Pi) per
day using foods known to be free of Pi additives. During the 2nd week, they consumed a
diet containing the same food items as the low-additive diet only the foods contained Pi
additives. Blood and urine specimens were collected at regular intervals throughout the
intervention period.

Results: The mean age of subjects was 32+8 years old, 30% were male, and 70%
black. The measured Pi content of the high-additive diet was ~617 mg higher than the low-
additive diet, and the measured sodium content was ~1.3 grams higher; there were no other
differences in the measured content of the two diets. There were no statistically significant
changes in serum Pi, calcium, PTH, CTX, or PINP during the dietary intervention period.
FGF23 concentrations declined after one week of the low-additive diet, then significantly
increased after 1 week of the high-additive diet (Figure).

35
20
25
20
15
1o
5

]
5
-0
-15
-20

Fibroblast growth factor 23
(% change frem prier diet perioed)

haseling

After one week
[rur-in periad)

of additive-rich
diet

After one weak
of low-additive
diet

Further, osteopontin levels significantly increased and sclerostin levels significantly
decreased after one week of the high-additive diet.

Conclusions: One week of eating a diet rich in Pi additives significantly increased
FGF23 and osteopontin concentrations, and significantly decreased sclerostin concentrations
in healthy volunteers.

Funding: NIDDK Support

TH-OR022

Fibroblast Growth Factor 23 Rises Early in Acute Kidney Injury after
Cardiac Surgery and Predicts Adverse Outcomes David E. Leaf,' Marta
Christov,? Harald Jippner,2 Myles S. Wolf,* Sushrut S. Waikar.! *Brigham and
Women’s Hospital; 2Massachusetts General Hospital; *Univ of Miami Miller
School of Medicine.

Background: FGF23 levels increase as CKD progresses and are strongly associated
with increased mortality in both CKD and ESRD. The kinetics and prognostic value of
FGF23 among patients with acute kidney injury (AKI), however, have not been well
characterized. We hypothesized that FGF23 rises early in AKI and is associated with the
composite outcome of hospital mortality or need for renal replacement therapy (death/RRT).

Methods: We performed a nested case-control study of 100 participants with and
without AKI after cardiac surgery (N=50 in each group). Controls were matched based
on age and eGFR. Plasma FGF23 and creatinine levels were measured at four timepoints:
pre-op, end of cardiopulmonary bypass, and postoperative days 1 and 3. Logistic regression
was used to assess the association between FGF23 area under the curve (AUC), calculated
by the trapezoid method, and death/RRT among AKI cases. Secondary outcomes included
post-op sepsis and post-op vasopressor requirement beyond 24 hours.

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

5A



J Am Soc Nephrol 24: 2013

Results: FGF23 levels were significantly higher among cases than controls (figurel).
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Among cases, FGF23 levels rose early in the course of AKI, becoming significantly
elevated (11.3-fold) by the second timepoint (end of cardiopulmonary bypass). FGF23 AUC
was significantly associated with death/RRT [OR 1.82, 95% CI 1.10-3.00, p=0.02] and
remained significant after adjustment for baseline eGFR. FGF23 AUC was also significantly
associated with post-op sepsis and post-op vasopressor requirement.
Conclusions: FGF23 levels are elevated in AKI after cardiac surgery, rise early in
the course of AKI, and are associated with greater risk of death/RRT. Additional work is
needed to determine potential mechanisms underlying these findings.

TH-OR023

Cinacalcet Decreases FGF23 Levels in Prevalent Dialysis Patients
Compared to Placebo Sharon M. Moe.' On Behalf of EVOLVE Investigators.
*Indiana Uniy, Indpls, IN.

Background: Fibroblast Growth Factor 23 (FGF23) levels are associated with increased
mortality in ESRD patients and FGF23 is a direct cardiac toxin in rodents. FGF23 is a
phosphaturic hormone that is stimulated by 1,25(OH)2 vitamin D, parathyroid hormone
(PTH), and elevated phosphorus (Pi), and inhibited by calcium (Ca). We hypothesized
that treatment of hemodialysis patients with cinacalcet (which lowers PTH, calcium and
phosphorus) would lower FGF23.

Methods: To test this hypothesis, we analyzed FGF23 in serum samples from 200
subjects in the EVOLVE trial (NEJM 2013). Subjects in the trial were randomized to
treatment with cinacalcet or placebo, on a background of standard of care with calcitriol or
its analogs and phosphate binders. In this study, 100 subjects in each arm were randomly
selected from all subjects with baseline and week 20 blood samples and FGF23 was
measured using a Millipore intact FGF23 assay.

Results: The demographics and baseline laboratory values in this cohort were reflective
of the larger study: median age of 53 yrs; dialysis vintage median of 43.2 months (range
7.3 to 159); 37.5% female, 94% with cardiovascular disease; 61.5% receiving vitamin D
sterols and 87% on phosphate binders. The baseline median PTH was 648 pg/ml (369-1602
p10,p90), Ca 9.8 mg/dl1 (9.1, 10.6), Pi 6.2 mg/dl (4.9, 8.2). The mean+ SD baseline FGF23
levels were 8469 = 9549 pg/ml in the cinacalcet patients and 8029 + 8043 pg/ml in the
placebo patients and was significantly greater in men and those patients with higher Pi or
Ca (Odds ratio 4.55, 5.28, 7.28 respectively). After 20 weeks, FGF23 levels decreased by
25 + 76% (mean + SD) in the cinacalcet treated patients but increased by 31 + 120% in
the placebo treated patients (p < 0.001). These changes were similar in patients on or off
vitamin D. The change in FGF23 was not related to PTH but correlated with change in Ca
(r=0.34) and Pi (r = 0.33, both p < 0.001).

Conclusions: In a secondary analysis of the EVOLVE study, patients treated with
cinacalcet compared to placebo had significant lowering of FGF23. An analysis of whether
the lowering of FGF23 leads to improved outcomes is ongoing.

Funding: Pharmaceutical Company Support - Amgen
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TH-OR024

No Decrease in Albuminuria with Cholecalciferol in a Randomized Placebo
Controlled Trial in Older Patients with Heart Failure Amanda Gomes,'
Brian Schmotzer,® Lavinia A. Negrea,' Rebecca S. Boxer.? *Nephrology
and Hypertension, Univ Hospitals Case Medical Center, Cleveland, OH;
2Cardiovascular Medicine, Univ Hospitals Case Medical Center, Cleveland, OH;
3Center for Clinical Investigaion, Case Western Reserve Univ, Cleveland, OH.

Background: Proteinuria is an established risk factor for cardiovascular morbidity
and mortality and adverse renal outcomes. Both microalbuminuria and macroalbuminuria
are prevalent in heart failure. The mainstay for treatment of proteinuria is inhibition of
the renin-angiotensin system. In vitro and animal studies have shown vitamin D to have a
suppressive role on RAS. Activated vitamin D has been shown to reduce albuminuria in
patients with type 2 diabetes and with chronic kidney disease. Oral cholecalciferol has also
been shown to reduce albuminuria in type 2 diabetic nephropathy. The study objective is to
determine the effect of oral cholecalciferol (D3) on urine albumin creatinine ratio (ACR)
in an older adults with heart failure.

Methods: Single center, double blind, randomized placebo-controlled trial among 64
patients with heart failure greater than 50 years of age and low or low normal 250H vitamin
D were randomly assigned to receive 6 months of weekly treatment of 50,000 units of oral
cholecalciferol (D3) (n=31) or placebo (n=33), both groups received calcium citrate 800mg
daily. We measured change in ACR between 0 and 6 months.

Results: Treatment with 50,000 units of cholecalciferol resulted in an increase in serum
250H vitamin D of 42 + 16 ng/mL and was unchanged in the placebo group (0 + 7 ng/
mL) from baseline to 6 months. ACR levels were not associated with Vitamin D level at
baseline (r=0.08, p=0.56). The treatment group did not demonstrate a reduction in urine ACR
relative to the placebo group (p=0.18) from baseline to 6 months (treatment group change
=6+ 52 mg/gm, placebo group change = -3 + 32 mg/gm). There was also no difference
in reduction in ACR between diabetics and non-diabetics (p=0.54).

Conclusions: 6 months of treatment with 50,000 units of weekly cholecalciferol
did not result in reduction in albumin creatinine ratio in older patients with heart failure.

TH-OR025

Fasting Status, Serum Phosphorus, and Mortality: Results from NHANES
III Alex Chang, M. Grams. Nephrology, Johns Hopkins Univ.

Background: Most but not all studies have found associations between elevated
serum phosphorus levels and mortality; negative studies tend to use single random
measurements. Since serum phosphorus levels may be affected by dietary phosphorus
intake, we hypothesized that fasting status modifies the association between serum
phosphorus and mortality.

Methods: The interaction between fasting status (=12 hours without food or drink other
than water), serum phosphorus, and all-cause and cardiovascular mortality was evaluated
using participants from NHANES III (1988-1994). Cox proportional hazards models were
adjusted for age, sex, race/ethnicity, time of examination, cardiovascular risk factors, eGFR,
low vitamin D, and urine albumin/creatinine ratio.

Results: Fasting participants had lower serum phosphorus levels than non-fasting
participants (3.3 vs. 3.6; p<0.001). Serum phosphorus was significantly associated with
all-cause mortality among fasting participants (adjusted hazard ratio (aHR) per 1mg/
dL:1.48; 95% CI 1.23-1.78) but not non-fasting participants (aHR 1.10; 95% CI 0.95-
1.27; p for interaction=0.01). Similarly, serum phosphorus was significantly associated
with cardiovascular mortality among fasting participants (aHR per 1mg/dL:1.67; 95% CI
1.28-2.17) but not non-fasting participants (aHR 1.25; 95% CI 0.98-1.61).

Conclusions: Fasting serum phosphorus levels have a stronger relationship with
all-cause and cardiovascular mortality than non-fasting levels. This may explain the
heterogeneity in previous studies regarding the association between serum phosphorus
and mortality.

Adjusted HR of Death by Serum Phosphorus
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TH-OR026

Cardiac FGF23 Expression Is Associated with Left Ventricular Hypertrophy
in Pediatric Patients with Chronic Kidney Disease Maren Leifheit-Nestler,'
Kathrin Flasbart,' Robert Grosse Siemer,! Dagmar-Christiane Fischer,> Michael
Klintschar,® Jan U. Becker,* Tomas Seeman,’ Christoph Aufricht,® Dieter
Haffner.! 'Dept of Pediatric Kidney, Liver and Metabolic Diseases, Hannover
Medical School, Hannover, Germany; 2Dept of Pediatrics, Univ Hospital
Rostock, Rostock, Germany; SInstitute for Forensic Medicine, Hannover
Medical School, Hannover, Germany; “Institute of Pathology, Hannover Medical
School, Hannover, Germany; °Div of Pediatric Nephrology, Univ Children’s
Hospital Motol, Prague, Czech Republic; ®Div of of Pediatric Nephrology, Univ
Children’s Hospital Vienna, Vienna, Austria.

Background: Left ventricular hypertrophy (LVH) is an important cause of
cardiovascular disease (CVD) in patients with chronic kidney disease (CKD). Experimental
and clinical studies demonstrated an association between elevated serum levels of fibroblast
growth factor 23 (FGF23) and LVH in CKD.

Methods: We conducted a retrospective study in 19 deceased pediatric patients with end-
stage renal disease (age 11+8y) and 23 age- and sex-matched healthy controls. Myocardial
autopsy samples of the left ventricle (LV) were evaluated by immunohistochemistry and
qPCR with respect to FGF23 expression, and signaling involved in calcineurin-NFAT
associated pathway of hypertrophy. Expression of brain natriuretic peptide (BNP) served
as a marker of LVH.

Results: FGFR1 was expressed in all samples to the same extent. Cardiac FGF23 protein
expression tended to be enhanced in samples of CKD patients compared to controls. Cardiac
FGF23 mRNA was 3-fold increased in LV of CKD patients versus controls (p<0.05), and
associated with the duration of CKD (r=0.636, p<0.05). Cardiac BNP mRNA levels were
enhanced in samples of CKD patients compared to controls, and associated with cardiac
FGF23 gene expression (r=0.982, p<0.05). In line with a causative role of FGF23 in LVH,
calcineurin mRNA expression was 19-fold higher in hypertrophic heart tissue compared
to healthy tissue.

Conclusions: FGF23 expression as well as the FGF23-dependent calcineurin pathway
is upregulated in heart tissue samples of pediatric CKD patients and significantly associated
with duration of CKD and marker of LVH.

TH-OR027

Efficacy of PA21, a Novel Iron-Based Phosphate Binder, Maintained to 52
Weeks in Dialysis Patients with Hyperphosphatemia Stuart M. Sprague,’
Jirgen Floege,? Adrian Covic,’ Markus Ketteler,* Anjay Rastogi,” Edward M.F.
Chong,° Bruce S. Spinowitz.” *NorthShore Univ Health System; 2RWTH Univ
Hosp Aachen; *Gr.T. Popa Univ of Med and Pharm; “Coburg Clinic and KfH-
Dialysis Center; *Univ of California; ®Vifor Pharma; "New York Hosp Queens.

Background: A phase 3, open-label study investigated 1-year efficacy and safety
of PA21, a novel polynuclear iron(IIT)-oxyhydroxide phosphate binder, vs sevelamer
carbonate (SEV).

Methods: 1059 patients were randomized to PA21 (1.0-3.0 g/day; n=710) or SEV (2.4—
14.4 g/day; n=349) for 12 weeks’ dose titration then 12 weeks’ maintenance; 99 hemodialysis
patients receiving PA21 were re-randomized to evaluate PA21 maintenance-dose vs low-
dose control (250 mg/day) from Weeks 24—27 (primary endpoint). Patients completing
treatment, excluding those on low-dose PA21, were enrolled in a 28-week extension study.
Secondary endpoints included change in serum phosphorus (sP; baseline-Week 12) to
assess non-inferiority of PA21 vs SEV; long-term safety and efficacy of PA21 and SEV.

Results: Primary and Week 12 secondary efficacy endpoints were met (shown at ASN
2012). 658 patients were treated; 549 completed the extension. PA21 and SEV efficacy
were maintained: mean [SD] change in sP concentration from baseline (7.6 [1.69] mg/dL
and 7.4 [1.76] mg/dL) is shown (full analysis set, FAS; Figure). Mean daily tablet number
over 52 weeks was lower for PA21 (3.3) vs SEV (8.7). Serum ferritin and transferrin
saturation increased with PA21 over the first 24 weeks (mean change from baseline [SD]:
135.0 [340.33] ng/mL and 4.9 [16.12]%, respectively) then stabilized, with no evidence
of iron accumulation with PA21 over 52 weeks. PA21 and SEV were well tolerated, with
no notable difference in safety between groups.

Bone and Mineral Disorders in CKD
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Figure: Change (t standard deviation) in sP from baseline (FAS; N=1,041).
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Conclusions: PA21 efficacy was maintained long-term, with a lower pill burden than
SEV and similar safety profile.
Funding: Pharmaceutical Company Support - Vifor Pharma
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Cinacalcet Induces Apoptosis of Parathyroid Cells through Increased
Expression of FGF Receptor 1 in Hyperplastic Parathyroid Glands from
Uremic Patients Keiichi Sumida, Yoshifumi Ubara, Koki Mise, Masahiro
Kawada, Tatsuya Suwabe, Junichi Hoshino, Kenmei Takaichi. Nephrology
Center, Toranomon Hospital, Tokyo, Japan.

Background: Decreased expression of both fibroblast growth factor receptor 1
(FGFR1) and its co-receptor Klotho was demonstrated in uremic parathyroid hyperplasia,
particularly in nodular hyperplasia. However, the effect of cinacalcet hydrochloride
(cinacalcet) on the expression of FGFR1 and Klotho in association with parathyroid cell
proliferation and apoptosis remains unclear.

Methods: Four normal parathyroid glands and 71 hyperplastic parathyroid glands
from 18 hemodialysis patients with refractory secondary hyperparathyroidism treated with
(n=10; cinacalcet group) or without (n = 8; conventional group) cinacalcet were examined
immunohistochemically. The expressions of FGFR1 and Klotho, proliferative activity
marker (Ki67), and apoptosis marker (M30 CytoDEATH) were analyzed semiquantitatively
according to the areas of diffuse or nodular hyperplasia.

Results: Compared with normal glands, the immunohistochemical expressions of both
FGFRI1 and Klotho were decreased significantly in both the cinacalcet and conventional
groups. In the cinacalcet group, the expression of FGFR1 was increased significantly only
in areas of diffuse hyperplasia (0.97 + 0.09 vs. 0.25 = 0.11, P <.001), but not in nodular
areas, compared with the conventional group. The expression of Klotho was not different
between the two groups or the two areas. In the cinacalcet group, Ki67 labeling indexes
in both diffuse and nodular areas were significantly smaller than in the conventional
group (2.41 +£0.33 vs. 3.94 + 0.54 and 15.7 £ 2.51 vs. 23.4 + 2.64, per 1000 cells, P< .01,
respectively). The M30 labeling index was significantly higher in the cinacalcet group,
particularly in areas of diffuse hyperplasia, than in the conventional group (6.44 + 0.62
vs. 3.65 + 0.57, per 1000 cells, P <.01).

Conclusions: These results suggest that cinacalcet suppresses parathyroid cell
proliferation and induces apoptosis in hyperplastic parathyroid cells through the increased
expression of FGFRI1, particularly in glands with diffuse hyperplasia.

Funding: Private Foundation Support
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Temporal Trends in the Incidence, Treatment, and Outcomes of Hip
Fracture after First Kidney Transplantation in the United States
Sumi Sukumaran Nair,' Colin R. Lenihan,' Maria E. Montez-Rath,' Glenn M.
Chertow,'? Wolfgang C. Winkelmayer."? 'Div of Nephrology, Dept of Medicine,
Stanford Univ School of Medicine; ?Dept for Health Research and Policy,
Stanford Univ School of Medicine.

Background: Kidney transplant recipients are at increased risk of hip fracture. Post-
transplant bone disease is influenced by multiple pre- and post-transplant factors. The
modern era has seen numerous changes in kidney transplant demographics, co-morbidities,
wait-time and immunosuppression. It is currently unknown whether any secular trends
exist in the hip fracture incidence, its treatment and case-fatality in kidney transplant
recipients (KTR).

Methods: We identified first-time KTR (1997-2010) who had >1 year of Medicare
coverage and no recorded history of hip fracture and followed them for 3 years. New hip
fractures were identified from corresponding diagnosis and surgical procedure codes in
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claims. Outcomes studied included time to hip fracture, type of surgery received (internal
fixation; partial, or total hip replacement), and 30-day mortality. Cox and modified Poisson
regressions were used to describe trends in study outcomes.

Results: Of 72,682 KTR transplanted in 1997-2010, 620 experienced a hip fracture
event during 162,351 person-years of follow-up for an incidence rate of 3.81 per 1,000
person-years. While unadjusted hip fracture incidence did not change over 14 years,
strong confounding by changes in case mix was present. Using year of transplantation as
a continuous variable, the demographic-adjusted hazard ratio (HR) for hip fracture in 2010
compared with 1997 was 0.67 (95%CI: 0.50-0.89), further magnified with adjustment for
dialysis and comorbid factors (HR=0.55; 95%CI: 0.41-0.74). No obvious trends in hip
fracture treatment were noted. The 30-day mortality was lower than that of the general
population at 2.09 per 100 events.

Conclusions: Adjusted post-transplant hip fracture rates declined substantially between
1997 and 2010 for reasons that further research will need to identify.

Funding: NIDDK Support, Private Foundation Support
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Reduced VEGFA Expression in Bone Marrow Cells Is Associated with
Altered Bone Formation in CKD Neal X. Chen,' Kalisha O’Neill,! Matthew R.
Allen,' Christopher Newman,' Vincent H. Gattone,' Sharon M. Moe.'? !Indiana
Univ School of Medicine, Indpls, IN; 2VAMC.

Background: Over suppression of osteoblastic bone formation is considered an adverse
effect of aggressive management of elevated PTH in CKD-MBD. Osteoblasts, critical in
bone formation, derive from bone marrow mesenchymal stem cells (MSC), a process in
part regulated by vascular endothelial growth factor (VEGFA). Therefore, an alternative
hypothesis is that CKD leads to impaired bone formation due to reduced VEGFA that is
overcome in the setting of high PTH.

Methods: To test this hypothesis, we analyzed bone marrow cells (BMC) from CKD
(Cy/+ rats) for expression of VEGFA and transcription factors of MSC differentiation
pathways and determined the relationship to histomorphometry indices of bone turnover
(BFR) and mineralization (MS/BS), and bone volume (%BV) by microCT. Normal (NL) rats
were compared to CKD rats (CKDj; high PTH and high BFR), CKD treated with calcium
(CKD-Ca; low PTH and low BFR), and CKD treated with zoledronic acid, known to have
anti-VEGFA activity (CKD-Zol; high PTH and low BFR).

Results: The expression of VEGFA was reduced in the BMC from CKD vs NL animals,
and further reduced by both Ca and Zol (p < 0.04). In contrast, there was no difference in
the VEGF-receptor expression between the groups. In CKD BMC VEGFA expression was
correlated with BFR, MS/BS, and BV (r = 0.80, 0.65 and -0.85, respectively, all p<0.01).
VEGFA is known to increase the differentiation towards osteoblast (RUNX2) rather than
adipocyte lineage (PPARY). The expression of these factors was strongly correlated with
VEGFA expression, and the RUNX2 expression was equivalent in CKD animals compared
to NL, but decreased in both CKD-Ca and CKD-Zol(p<0.001). Similar results were obtained
with PPARy but CKD was slightly lower than NL.

Conclusions: We conclude that CKD is associated with decreased VEGFA expression
in BMC. These results suggest that in untreated CKD animals, the elevated PTH could
overcome the low VEGFA and increase RUNX2 and BFR. In contrast, the induction of
low BFR and suppression of PTH with Ca is associated with reduced VEGFA and RUNX2
expression to levels similar to Zol treatment, a known VEGFA inhibitor.

Funding: Other NIH Support - NIAMS, Veterans Affairs Support
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LPA-LPA, Signaling Drives Renal Fibrosis by Inducing Fibroblast
Accumulation through MRTF-SRF-Dependent Epithelial CTGF Expression
Norihiko Sakai,'* Takashi Wada,® Andrew M. Tager.?> 'Div of Rheumatology,
Massachusetts General Hospital, Boston, MA; 2Div of Pulmonary and Critical
Care Unit, Massachusetts General Hospital, Boston, MA; *Div of Nephrology,
Kanazawa Univ, Kanazawa, Ishikawa, Japan.

Background: Renal fibrosis is a common pathway of progressive renal diseases
and results in renal failure, but the mechanisms driving this pathway remain to be fully
identified. We previously implicated the lipid mediator lysophosphatidic acid (LPA) and
one of its receptors, LPA, in lung and skin fibrosis. Recently, we have demonstrated
that LPA and LPA, drive peritoneal fibrosis by inducing connective tissue growth factor
(CTGF)-dependent fibroblast accumulation. LPA signaling through LPA, on peritoneal
mesothelial cells drives CTGF production in these cells by activating myocardin-related
transcription factor (MRTF)-serum response factor (SRF)-dependant transcription. We
therefore examined the role of this LPA-LPA,-MRTF-SRF-CTGF pathway in renal fibrosis
induced by unilateral ureteral obstruction (UUO).

Methods: Type I pro-collagen promoter-driven green fluorescent protein (GFP) mice
were crossed with LPA -deficient mice (LPA, KO-GFP) or wild-type mice (WT-GFP).

Results: UUO-induced increases in renal hydroxyproline content were significantly
attenuated in LPA,KO-GFP compared with WT-GFP animals. Renal accumulation of
a-smooth muscle actin® myofibroblasts and GFP* fibroblasts was also significantly reduced
in LPA; KO-GFP mice. Renal CTGF expression was mainly detected in renal epithelial
cells, and the levels of renal CTGF expression were suppressed in LPA; KO-GFP compared
with those in WT-GFP mice. We also found that LPA directly induced CTGF expression
dependent on an LPA -MRTF-SRF axis in mouse primary renal epithelial cells. Finally,
supernatants of renal epithelial cells stimulated with LPA were found to contain CTGF
protein, and to enhance fibroblast proliferation.

Conclusions: Our results suggest that LPA and LPA, drive renal fibrosis by inducing
fibroblast accumulation through epithelial CTGFproduction, by activating MRTF-SRF-
dependent transcription in epithelial cells.

Cell Signaling in Kidney Fibrosis
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TH-OR032

A Cationic-Independent Mannose 6-Phosphate Receptor Inhibitor (PXS64)
Ameliorates Kidney Fibrosis Independent of Smad, AKT and ERK
Signaling Pathways Jie Zhang, May Yw Wong, Muh Geot Wong, Carol A.
Pollock, Sonia Saad. Kolling Institute of Medical Research, Univ of Sydney,
St. Leonards, NSW, Australia.

Background: Agents which completely inhibit transforming growth factor-p (TGF)
have limited clinical use due to unwanted side effects. The cationic-independent mannose
6-phosphate receptor (CI-MPR) is a multifunctional protein which inhibits the activation
of latent TGFB1 without complete inhibition. We have previously shown that PXS25,
has anti-fibrotic properties in human proximal tubular cells (HK-2) but is limited by its
bioavailability. We aim to determine the role of PXS64, a pro-drug of PXS-25, in renal
fibrosis and in HK-2 cells.

Methods: A 7 day unilateral ureteric obstruction (UUO) model was examined in 6-8
week old male C57BL/6 mice (20-25g, n=5) in the following groups: (i) Sham operated; (ii)
UUO control; (iii) PSX64 (10mg/kg; by daily intraperitoneal injection) and (iv) Telmisartan
(3mg/kg; in drinking water). Semiquantitative morphometric analyses of glomerulosclerosis
and tubuloinsteritial fibrosis were performed. Kidney tissue was analysed for fibrotic and
inflammatory markers. HK-2 cells were exposed to TGFB1 (1ng/ml) with or without PXS64
(10 umol/L) for 24 hours. The mRNA expression of Collagen IV (ColIV) and Fibronectin
(FN) was assessed by real time PCR. Phosphorylated and total protein expressions of
signaling pathways downstream of TGF1 were assessed by western blot.

Results: The mRNA expression of CollV and FN in kidney tissue was lower in
animal treated with PXS64 as compared to the vehicle control (PBS) (p<0.05). The mRNA
expression of TGFB1 and MCP1 were suppressed by PSX64 and Telmisartan (p<0.05, both)
compared to the vehicle. Mice treated with PXS64 had lower tubulointerstitial fibrosis score,
FN and CollV protein expression. In the in vitro study, PXS-64 inhibits TGFB1-induced
mRNA and protein expression of CollV and FN compared to controls (P < 0.05) but did
not inhibit TGFB1-induced Smad2/3, AKT or ERK1/2.

Conclusions: PSX64 is as effective as Telmisartan as an antifibrotic agent in kidney
fibrosis. PXS64 attenuates TGFB1-induced matrix production independent of Smad2/3,
AKT and ERK /2 signaling pathways.

TH-OR033

MicroRNA Regulation of the Cell Cycle in Aristolochic Acid Nephropathy
Robert H. Jenkins,' Donald Fraser,' Luke C. Davies,? Philip R. Taylor,?
Timothy Bowen.' *Institute of Molecular and Experimental Medicine, Cardiff
Univ, Cardiff, Wales, United Kingdom; 2Institute of Infection, Immunity and
Biochemistry, Cardiff Univ, Cardiff, Wales, United Kingdom.

Background: Aristolochic acid nephropathy (AAN) is characterised by rapidly
progressive tubulointerstitial nephritis culminating in end stage renal failure. A recent study
causally links epithelial cell G, M cell cycle arrest to fibrosis, following acute ischaemic,
aristolochic acid (AA), and obstructive injuries (Yang L et al. Nat Med 2010; 16(5) 535).
We have previously characterised microRNA expression in response to AA, including the
induction of cell cycle associated microRNAs, miR-192, -194, -450a, and -542-3p. The
purpose of this study was to investigate the mechanism of microRNA regulation of cell
cycle arrest in AAN.

Methods: An in vitro study in proximal tubular epithelial cells in a model of AAN,
using stable-expression cell lines, TagMan RT-qPCR, Flow Cytometry, Western Blots,
and Immunofluorescence.

Results: AA induced profound G,/M arrest in proximal tubular cells via p53-mediated
downstream inactivation of the maturation promoting complex CDK1/Cyclin-B1. This was
associated with the formation of RNA stress granules, termed processing-bodies, indicative
of translational repression. The enforced expression of miR-192 recapitulated the G,/M
arrest and translational repression. The mechanism of G,/M arrest was due to miR-192
repression of the E3 ubiquitin ligase MDM2, a negative regulator of p53. The subsequent
increase in p53 transcriptionally induced p21°*" and the growth arrest and DNA damage 45
(GADDA45) proteins, which phosphorylated, inactivated and disassociated the maturation
promoting complex CDK1/Cyclin-B1.

Conclusions: These data define a mechanism by which microRNAs control cell cycle
arrest in epithelial cells in a model of AAN. Thi