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Figure S1. SH3YL1 interacts with Nox4-p22rhox complex and stimulates Nox4-dependent H,0, generation in
kidney mesangial cells related to Figure 1. (A) Mouse primary mesangial cells (pMMC) were incubated with TGF-31
(20 ng/ml) for 30 min and then the pMMC lysates were treated with SH3YL1 antibody for the co-IP assay. The
resulting precipitates were immunoblotted with the indicated antibodies. Red asterisk means nonspecific band. (B)
Isolated pMMCs from WT, SH3YL1, and Nox4 KO mice were serum starved for 6 h and stimulated with TGF-B1 (10
ng/ml) in the presence of 5 uM of PO-1 for 10 min in the dark at 37 °C. The H,0, generation shown as PO-1
fluorescence, was monitored by confocal microscopy. Four to five fields of cells were randomly selected, and the
mean intensity was obtained using LSM 880 software (N = 3, data shown as mean + SD, *p < 0.005, **p < 0.05 as
determined by the Student’s t-test). (C) pMMCs from WT, SH3YL1 KO mice were transiently overexpressed with Flag-
Nox4. The cells were serum-starved overnight and stimulated with TGF-B1 (10 ng/ml) with 5 uM of PO-1 for 10 min.
Four to five fields were randomly obtained from LSM-880 software (N=3, data shown as mean + SD, *p<0.005,
**p<0.05 as determined by students t-test). (D) The flag-Nox4 expressions were analyzed by immunoblotting using
antibody against Flag. (E) pMMCs were transfected with control or p22rhox siRNA for overnight and the hydrogen
peroxide generation was monitored using PO-1 by confocal microscopy. Four to five fields were randomly obtained
from LSM-880 software (N=3, data shown as mean * SD, *p<0.005, **p<0.05 as determined by students t-test). (F)

The p22°rox mRNA expressions were analyzed by real-time PCR.
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Figure S2. Deficiency of SH3YL1 ameliorates oxidative stress and diabetic kidney damage, related to Figure 1.
WT, SH3YL1 and Nox4 KO mice were divided into two groups of control or STZ-injected mice. (A) Frozen section of
kidney tissues (10 um) were stained with DHE for ROS detection. (400X, scale bar = 20 um). (B) IHC staining with
antibody against Nox4. The positive areas turned brown with DAB application (600X, scale bar = 20 uym). (C)
Quantification of Nox4 positive areas. Fields (10 - 15) were analyzed with Image-Pro Plus 7 (N =5 - 7 per group, data
shown as mean + SD, *p < 0.005, **p < 0.05 as determined by the Student’s t-test). (D) , (E) Primary mouse tubular
cells or primary mouse mesangial cells from WT, SH3YL1, and Nox4 KO mice were were treated with 25 mM of high
glucose after 3 hrs of serum starvation. DHE level was assayed using DHE kit according to the manufacturer’s protocol.
(N =4 — 6 per group, data shown as mean = SD, *p < 0.005, **p < 0.05 as determined by the Student’s t-test). (F) IHC
staining with antibody against nitrotyrosine. The positive areas turned brown with DAB application (200X, scale bar =
50 um). (G) The kidney sections were PAS-stained to see mesangial expansion. Glomeruli images (26 - 30) were
taken by microscopy (Nikon, DS/F3, 400X, scale bar = 50 ym).
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Figure S3. SH3YL1 deficiency attenuates MCP-1 level in STZ injected mice, related to Figure 2. (A) RNA
from frozen kidney tissue were analyzed for Mcpl expression. Real-time PCR with each primer and the results
were normalized with 18S (N = 5-8 per group, data shown as mean = SD, *p<0.005, **p<0.05 as determined by
student’s t-test). (B) Mouse serum from control and STZ injected group from WT, SH3YL1 or Nox4 KO mice were
measured for MCP-1 level using ELISA kit (N = 5-6 of per group, data shown as mean + SD, *p<0.005, **p<0.05
as determined by student’s t-test).



Lee et al. Figure S4

Collagen type | PAILl Collagen type IV
- 2.5 *
3 - 4.5 *k * *k
4 . -
— - 2
=25 ° °
% s 35 e
3 2] 3 3 g
3 3 212
= 25 <
< < 2
Z 15 Z [
7 X 2 £ 14
E E o
2 2151 2
= T )
L) o 1- o5
& 0.5 14 14
05
0 0 4 0 4
ConSTZ ConSTZ ConSTZ ConSTZ ConSTZ Con STZ ConSTZ ConSTZ ConSTZ
WT SH3YL1 KO Nox4 KO WT SH3YL1 KO Nox4 KO WT SH3YL1 KO Nox4 KO
Fibronectin a-SMA
3 - > 25 - ok
%. 2.5 E 2
S L
o 2 ]
3 3 15 -
§ 15 ;
14 14
£ E 1
Q [«}]
2 11 2
s k=
[:T] Q
x 0s o 0.5
0 - 0 A
ConSTZ ConSTZ ConsSTZ ConSTZ ConSTZ ConSTZ
WT SH3YL1 KO Nox4 KO WT SH3YL1 KO Nox4 KO

Figure S4. Fibrotic markers are reduced in diabetic SH3YL1 and Nox4 KO mice, related to Figure 2. Snap
frozen kidney tissues were RNA extracted from each group. Total RNA extractions of kidney tissue were reverse
transcribed and real-time PCR was performed with indicated primers in ‘Table S5’. Quantification of Collagen type
I, PAI1, Collagen type IV, fibronectin (Fn) and a-smooth muscle actin (a-SMA) mMRNA expression. The results
were normalized by 18s (N = 5-9 per group, data shown as mean + SD, *p<0.005, **p<0.05 as determined by
student’s t-test).
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Figure S5. Collagen expressions are attenuated in diabetic SH3YL1 and Nox4 KO mice kidney, related to
Figure 2. Snap frozen kidney tissues were protein extracted from each group. (A) Immunoblot of kidney tissue and
antibodies against Collagen type I or IV. (B) The western blot was quantified using Image J (N = 3-4 of mice per
group, data shown as mean + SD, *p<0.005, **p<0.05 as determined by student’s t-test). Primary mouse
mesangial cells (pMMCs) were treated with TGF-B1 (10 ng/ml) and harvested after 24 hrs and lysed. The collagen
type I (C) or IV (E) was analyzed by immunoblotting with Collagen type I or IV antibody. Immunoblots of
Collagen type I (D) or IV (F) quantification by using Image J (N = 3, data shown as mean + SD; *P<0.005,
**P<0.05 as determined by student’s t-test).
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Figure S6. Function of SH3YL1 in TGFB1-mediated H,O,-generation in MPC, related to Figure 3, 4 and 5. (A)
Mouse podocytes (MPCs) were transfected with SH3YL1 siRNA for overnight and stimulated with TGF-B1 (10
ng/ml) with PO-1 for 10 min. Four to five fields of the cells were randomly selected and PO-1 intensity was obtained
from the LSM 880 software (N=3, data shown as mean + SD, *p<0.005, **p<0.05 as determined by students t-test).
(B) Knock-down of SH3YL1 was analyzed by real-time PCR. (C) Genotyping of podocyte-specific deletion of
SH3YL1 compared to Nphs2-Cre*- with Nphs2-Cre*/SH3YL1"! mice. Detail genotyping information is in the ‘Star
Methods’ (D) Left kidney was isolated and weighted for kidney-to-body weight ratio (g/g) (N = 10 per group,
*P<0.005, **P<0.05, n.s. represents not significant, as determined by student’s t-test)
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Figure S7. SH3YL1 expression is increased in the diabetic kidney tissue, related to Figure 7. (A)
Immunofluorescence staining of SH3YL1 with podocyte specific marker, Podocin in the paraffin-embedded kidney
section from Nphs2-Cre or Nphs2-Cre/SH3YL1"" mice. (B) Images were taken by a confocal microscopy
(LSM880 airyscan). Magnification for SH3YL1 (960X, scale bar = 20 um). 6 to 7 glomeruli of each sample were
analyzed with Image J (N = 7-8 for each group, data shown as mean = SD, *p<0.005, as determined by student’s

t-test).



Table S1. Fasting blood glucose monitoring in STZ-induced type I diabetic mouse model, related to

Figure 1.

Weeks 0 4 8 12
WT-Con 174£20 167127 158128 15017
WT-STZ 172412 508+111" 527+76" 542+64"
SH3YL1 KO-Con 155412 164125 155420 158121
SH3YL1 KO-STZ 154114 463+98" 455+75" 500+69"
Nox4 KO-Con 158124 166122 168129 156137
Nox4 KO-Con 175+30 531+61" 571+56" 587+21"

Fasting blood glucose (mg/dl) was monitored every 4 weeks from tip of the tail and mice with over 300
mg/dL of blood glucose were considered diabetic. (N = 7-8 per group, data shown as mean + SD, *P<0.005
vs control mice, as determined by student’s t-test).

*P<0.005 vs respective control mice



Table S2. Blood pressure (mmHg) (BP, systolic, diastolic and mean value) and kidney-to-body
weight ratio, related to Figure 1.

WT SH3YL1 KO Nox4 KO
Con STZ Con STZ Con STZ
Systolic | 130.2+8.7 132.7+25.7 111.7+7.9" 111.0+27.3 116.3+14.3 151.2+10.8
BP
(mmHg)
Diastolic | 100.4+7.5 87.2+37 1 74 .4+7 4" 71.6+28.5 82.4+11.5 94.9+3.7
BP
(mmHg)
Mean 110.0+7.6 102.0+£33.2 86.6+5.5" 84.4+27.9 93.4+12.4 113.4+6.1
BP
(mmHg)

KW/ | 0.008+0.001 | 0.011+£0.003" | 0.008+0.001 | 0.009+0.001™ | 0.008+0.001 | 0.010+0.001
BW ns.

The systolic, diastolic and mean blood pressure were measured using noninvasive tail-cuff system (N=2-5
per group, data are as mean st SD, * P<0.005, ** P<0.05 vs WT-Control). Left kidney was isolated and
weighted for kidney to body weight ratio (g/g) (N = 8-9 per group, *P<0.005, **P<0.05, n.s. represents not
significant, as determined by student’s t-test)

BP, Blood pressure; KW / BW: Kidney-to-body weight ratio



Table S3. Fasting blood glucose monitoring in STZ-induced type I diabetes of Nphs2-Cre or
Nphs2-Cre/SH3YL1" mice, related to Figure 4.

Weeks 0 4 8 12
Nphs2-Cre_Con 177+38 153+17 13919 152413
Nphs2-Cre_STZ 164114 495169 505452 493+54"

Npsh2-Cre /SH3YL1 fl/f_Con 174114 150+18 156122 158113
Npsh2-Cre /SH3YL1 fl/f_STZ 17319 495+67" 509+80" 492+51"

Mice from Nphs2-Cre or Nphs2-Cre/SH3YL1% were divided into two groups; control and STZ injected
groups. STZ was injected for five constitutive days with 50 mg/kg and fasting blood glucose level was
monitored every four weeks in the blood from tip of the tail. (N = 10, data shown as mean + SD, *p<0.005
compared to each control group, as determined by student’s t-test).

STZ, Streptozotocin; fl/fl, floxed/floxed



Table S4. Clinical characteristics of study population, related to Figure 7.

Clinical parameters Control DN patients P value
male/female 7/9 12/11

Age (years) 37.516.6 55.6+£11.0 <0.001
Body weight (g) 65.7£11.5 73.9114.6 0.070
BMI 25.844.0 26.6+4.5 0.580

SBP (mmHg) 11547 127+10 <0.001
DBP (mmHg) 7247 7818 0.024

Hb (g/dL) 13.6+1.5 13.8+1.2 0.720

BUN (mg/dL) 13.3+4.1 20.249.5 0.004
Creatinine (mg/dL) 0.70+0.30 1.19£0.59 0.001
eGFR (ml/min/m2) 104.6+10.1 68.1+28.6 <0.001
Serum protein (g/dL) 7.2+0.3 7.0£0.4 0.143
Serum albumin (g/dL) 4.610.2 4.310.3 0.014
Cholesterol (mg/dL) 164+32 180+42 0.200
LDL-cholesterol (mg/dL) 98+34 109+42 0.386
Triglyceride (mg/dL) 126157 162+105 0.221
Uric acid (mg/dL) 4.9+14 6.0+1.8 0.046
FBS (mg/dL) 9549 138+41 <0.001

Hba1C (%) N.A. 6.69+0.79

Urine PCR (mg/gCr) 120487 13544942 <0.001

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; BUN, blood urea
nitrogen; eGFR, estimated glomerular filtration rate; FBS, fasting blood glucose, Urine PCR, urine
protein/creatinine ratio; DN, Diabetic nephropathy



Table S5: Oligonucleotides used in this work, related to STAR Methods.

Name Sequences (5’-3) Ref

Mouse Collagen type I (a2) (Col1a2) F | TCAAGGTCTACTGCAACATGG | 1]

(
Mouse Collagentype I (a2)(Col1a2)R | TéTAGGTGAAGCGACTGTTG | ¥
(

Mouse Collagen type IV (a1) (Col4a1) F GCCTTCCGGGCTCCTCAG 1S3
Mouse Collagen type IV (a1) (Col4a1) R TTATCACCAGTGGGTCCG 1S3l
Mouse Plasminogen activator inhibitor-1 | TCCTCATCCTGCCTSSGTTCT | 84
(Pai1) F

Mouse Plasminogen activator inhibitor-1 | GTGCCGCTCTCGTTTSCCTC | [84
(Pai1l) R

Mouse Fibronectin (Fn) F GGTTTCCCATTACGCCATTG [S5]
Mouse Fibronectin (Fn) R ATTCTCCCTTTCCATTCCCG [S5]
Mouse a-smooth muscle actin(a-SMA) | TCAGCGCCTCCAGTTCCT [56]
(Acta2) F

Mouse a-smooth muscle actin(a-SMA) | AAAAAAAACCACGAGTAACAA | s8]
(Acta2) R ATCAA

Mouse Monocyte chemotactic protein-1 | CTTCTGGGCCTGCTGTTCA (7]
(Mcp1) F

Mouse Monocyte chemotactic protein-1 | CCAGCCTACTCATTGGGATCA | 57

(Mcp1) R
Mouse 18S ribosomal RNA (18s) F AGGAATTGACGGAAGGGCAC | This lab
CA
Mouse 18S ribosomal RNA (18s) R GTGCAGCCCCGGACATCTAA | This lab
G
Transgene F GCG GTC TGG CAG TAAAAA | stock # 008205
CTATC Jackson Laboratories
Transgene R GTG AAA CAG CATTGC TGT stock # 008205
CACTT Jackson Laboratories
Internal control F CTA GGC CAC AGAATT GAA stock # 008205
AGATCT Jackson Laboratories
Internal control R GTA GGT GGAAAT TCTAGC stock # 008205
ATCATCC Jackson Laboratories
CSD-loxF GAG ATG GCG CAACGC AAT s8]
TAATG
CSD- SH3YL1-F TGAGGTATG TTC TGT GCT 58]
GAGACCC
CSD-SH3YL1-R TCA CAT GGA GGT GCTATA (s8]
GAA GGG C
CSD- SH3YL1-ttR CTT TGC GTA GAT AAG GCC (s8]
AGAAGC C
CSD-neo-F primer GGGATCTCATGCTGGAGTTCT | 58l

TCG
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