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Background: Current diagnosis of primary podocytopathies (Px), such as Minimal Change Disease (MCD),
Primary Focal Segmental Glomerulosclerosis (FSGS, pFSGS), and Lupus Podocytopathies (LPs), currently relies
on technically-exhaustive electron microscopy analysis to determine both disease entity and severity. We and
others have observed punctate 1gG immunoreactivity (P-1gG) on routine immunofluorescence in many Px cases,
that may represent disease-specific autoimmunoreactivity. However, P-lgG may be interpreted as epithelial protein
reabsorption and its significance as a potential marker for Px may be missed. We sought to characterize key
features of protein reabsorption granules (PRGs) and P-1gG, which may help to differentiate these features and
facilitate the rapid diagnosis of Px through immunofluorescence microscopy (IF).

Design: We invesligate these two morphologic features in a study of archival material.

We conducted IF on archived biopsies from cases of Px and control cases including secondary FSGS (sFSGS).
Anti-human lgG and anti-human albumin staining was evaluated by assessing key morphologic characteristics such
as location, distribution, and size of stained punctate features.

Results: The P-lgG pattern was seen in almost all MCD cases but was absent in the sFSGS. Protein reabsorption
granules were present across case types in glomerular and tubular epithelial cells, in the absence or presence of
the P-lgG. The albumin PRGs were usually coarse and clustered, and were observed focally and segmentally in
the glomeruli. In contrast, the P-lgG was finer (smaller in size), more uniform in size, and almost always diffuse
and global in the glomeruli

Difference in Morphological Characteristics between P-gG and PRGs
Characteristic PdgG PRG
Disease Type Px sF3GS, Px
Location Podocyte Tubules; Glomenuli
Distribution Diffuse; Global Focal, Segmental
Size Fine Coarse
Shape Punctate Clustered
Expected Protein Composition IgG; kappa & lambda Albumin in combination with various immunoneactants

Conclusions: The PRGs, as shown by anti-albumin staining, did not colocalize with P-lgG. P-lgG is distinct from
PRGs in makeup, location, and size, indicating separate etiology. Therefore the P-lgG observed in Px is highly
likely to represent a distinct process from epithelial protein reabsorption. Additional studies using antibodies for
megalin and cubilin, specific markers for PRGs, are underway.

839 Sqgualene in Prevention of Podocyte Injury
Resmiye Irmak Yuzuguldu', Osman Yilmaz®, Mehtat Unlu?®, Hatice Kolatan®, Hulya Ellidokuz®, Caner
Cavdar®, Hulya Guven', Sulen Sarioglu®
"Dokuz Eylul University Schoadl of Medicine, [zmir, Turkey, *Dokuz Eylul University Schoaol of Medicine,
Balcova, Turkey, ‘Dokuz Eyiul University School of Medicine, Balcova, Turkey

Disclosures: Resmiye Irmak Yuzuguldu: None; Osman Yilmaz: None; Mehtat Unlu: None; Hatice Kolatan: None;
Hulya Ellidokuz: Mone; Caner Cavdar: None; Hulya Guwven: None; Sulen Sarioglu: Mone

Background: Focal segmental glomerulosclerosis (FSGS) is a frequent renal disease related to podocyte

inmjury. There is no treatment regimen that can provide remission in all FSGS patients, and the rate of recurrence
can be up to 40%. Squalene is an isoprenoid compound found mainly is shark liver and olive oil. Studies related to
squalene are focused on antioxidant and antitumoral effects. This study aims to investigate the effects of olive oil
(8Q-0) and shark-derived squalene (SQ-3) on podocyte injury in an experimental animal model.

Design: Wistar rats with similar weights (300-350 g) were grouped as follows: control (n=7), 3Q-8 (n=7), 3Q-0
(n=6), Adriamycin (ADR) (n=7), 3Q-5+ ADR (n=6) and SQ-C+ADR (n=7). Squalene was administered at a total
dose of 0.4 ml'day for 14 days. One week after the SQ, intravenous ADR (7.5 mg/kg) was administered. Urine
proteinuria, creatinine and urea values were analyzed in 24-hour urine on the 14th and 22rd days. Blood creatinine,
blood urea nitrogen (BUN), total protein and albumin values were analyzed at the 23rd (sacrifization day).
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Hematoxylin & eosin, periodic acid schiff (PAS), trichrome, silver metanamine (PAMS) and Wilms' turmor 1 protein
(WT-1) stained sections from the kidney tissues were evaluated by light microscopy (Figure-1). Bowman and
glomerular tuft area were measured digitally. The mean segmental sclerosis scores were determined separately in
PAS and PAMS stained sections (Figure-2). WT-1 positive podocytes were counted in 30 glomeruli. Tubular
atrophy, interstitial fibrosis and inflammation, tubular damage was scored and thrombotic microangiopathy (TMA)
findings were noted.

Results: All parameters were increased in ADR group compared to control, except for urine creatinine, urea; blood
total protein, alblmin and glomerular WT-1counts which were decreased as expected (p<0,05). There was no
statistically significant difference between the SQ-0+ADR and the control group for most parameters; except for
urine creatinine, urea and blood total protein, albumin values but all parameters were better than ADR group. Urine
proteinuria and BUN in SQ-S+ADR were increased compared to ADR group, all other parameters were better than
ADR group. Urine creatinine, urea, protein and blood BUN, total protein, albumin values between groups SQ-
S+ADR worse than control group, probably related to the TMA findings detected in 3 rats belonging to SQ-S+ADR
group (Table-1).

Groups Control 5Q-8 5Q-0 ADR 5Q-5+ADR S0Q-0+ADR
14.rd day 0.029+0.006 | 0.024+0.01 | 0.028+0.02 | 0.725+0.11 | 0.B77T +0.14 | 0.662 +0.09
Ur (g/24h)
22.th day Ur(g/24h) 0.024 + 0.004 | 0.021 % 0.025+0.01 | 0.824 +0.26 | - 0.32 +0.06
0.006
BUN {mg/ dl) 183+ 1.94 17.1 £ 1.96 19.0 £ 4.31 3459+11.8 71.9+53 354 +£10.5
Elood creatinine (mg/dl) 0.26 + 0.051 0.28 +0.03 0.26 + 0.02 0.44 +0.06 0.32+01 0.33 £0.03
Bowman area 15001 £1507 | 16362 +661 15683 10316 15433 £2448 | 1338541613
+1638 #1115
Glomerular tuft area 10540 #1507 | 11427 2348 | 10849 6803 £ 1076 | 9109+ 748 8516 + 841
+1134
555 -PAS 0.0017 0.0021 0.0038 + 0.2957 0.115+0.78 | 0.1083 + 0.26
0.002 0,001 0.003 0.09
558 -PAMS 0.001 £ 0.001 | 0.001 % 0.004 + 0.282 + 0.103 + 0.101 £ 0.014
0.001 0.002 0.079 0.095
WT-1 11.51 £ 0.14 11512014 | 1471152 | 7.1520.64 9.99 + 2.51 11.86 + 1.50

Table-1: Mean Values of the Clinicopathological Parameters Evaluated in Wistar Rat Groups.
All data are presented as mean + SD.

Abbreviations: 8Q: Squalane; 30-5: Shark derived SQ administered group; 3Q-0: Olive oil derived SQ
administered group; ADR: Adriamycin administered group; SQ-S+ADR: Shark derived 5Q and Adriamycin
administered group; SQ-0+ADR: Olive oil derived SQ and Adriamycin administered group, Ue, urinary protein;
BUN: Blood urea nitrogen; SSS8: segmental sclerosis score.

* There was no statistical differences between any of these three groups (p< 0.05).

** Since 3 of the rats belonging to this group died early, urine samples of the remaining rats could not be collected and wene
sacrificed eary (20th day).

¥ Thene was no statistical differences between control vs. SQ-0+ADR (p= 0.05).

¥ There was no statistical differences between control vs. SQ-0+ADR (p< 0.05).

= There was no statistical differences between control vs. SQ-3+ADR and control vs. SQ-0+ADR (p=< 0.05).
T There was no statistical differences between control vs. S0-3+ADR and control vs. S0-0+ADR (p< 0.05).
*Thene was no statistical differences between control vs. 3Q-S+ADR and control vs. SQ-C+ADR (p< 0.05).
TThene was no statistical diferences between control vs. SQ-S+ADR and control vs. SQ-0+ADR (p< 0.05).
% Theme was no statistical differences between control vs. 3Q-S+ADR and control vs. SQ-C+ADR (p< 0.05).
£ ADR vs. SQ-0+ADR, p=0.031.
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Figure 1 - 839 Figure 2 - 839
Figure-1: Swnificant kes of podocytes n groun racening Adramyem (B). compared Figure-2: Clomandi in control greup (A), Adnanmycn Group (B) M sewir seqnantal «cknas
10 conol group (A). Notl T8 presenaion of B pOSO:yEES i QIoups eceiing atiechng more than 75% of the it area. Loss sevars segmestsl schruc ksicns 1 grouss

recemng Adriampcin « Shark dorved squakine (C) and Adriamycn + 0w of dorved squakea
)
(I, PANS ongingl mognficaton XA40)

Adraymyein + Shark derved sausskane (C) and Adnamycin + Ohe of demed
squakes (B)
(IHC, WT1 original magnificstion X40)

Conclusions: Olive oil derived squalene seems to be a valuable compound against podocyte injury which
deserves further investigation to understand effector mechanisms and clinical availability.

840  Urinary Proteomics Data Guides Al to Discover New Digital Biomarkers for Diabetic
Nephropathy Classification
Nicholas Lucarelli', Brandon Ginley', Seung Seok Han? Pinaki Sarder’
'SUNY Buffalo, Buffalo, NY, 2Seoul National University College of Medicine, Seoul, South Korea

Disclosures: Nicholas Lucarelli: None; Brandon Ginley: None; Seung Seok Han: None; Pinaki Sarder: None

Background: Diabetic Nephropathy (DN) is one of the most common causes of end stage renal disease (ESRD).
The Tervaert classification is a system for classifying the severity of DN using glomerular lesions. However, the
resulting diagnoses do not perfectly predict patient progression. Significant literature suggests tubules are important
to the pathogenesis of DN, but common assessment methods are limited to semi-quantitative estimation of IFTA.
Further, urinary proteomics have proven to be a powerful tool to monitor disease progression. We used machine
learning to study the structural changes in renal glomeruli, tubules, and urine of DN patients and their association
with patient outcome.

Design: We studied whole slide images (WSiIs) of periodic acid-Schiff stained renal biopsies from 56 DN patients
matched with 2038 proteins measured from each patient's urine. Using Seurat, we identified proteins that were
differentially expressed in patients that developed ESRD within 2 years after biopsy. Glomeruli, globally sclerotic
glomeruli, tubules, arteries and arterioles, and interstitium were segmented from WSI using our previously
published HAIL (human-Al-loop) for convolutional network training and prediction on WSIs. For each glomerulus,
315 handcrafted digital image features were measured, and for tubules, 207 features. Glomerular and tubular
image features were used separately as inputs to a recurrent neural network to predict the patient's ESRD status
within 2 years post-biopsy. Differentially expressed urine proteins were also used as inputs to a fully connected
neural network to predict ESRD within 2 years.
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