HGF activation of NEPHRIN and NEPH1 in podocyte recovery

SUPPLEMENTARY DATA:

HGF-induced activation of NEPHRIN and NEPH1, a novel mechanism that participates in podocytes recovery from injury

Ashish K. Solanki', Entesham Arif', Pankaj Srivastava?, Christopher M. Furcht®, Bushra Rahman’, Pei Wen#, Avinash Singh', Lawrence
B Holzman®, Wayne R. Fitzgibbon', Milos N. Budisavljevic', Glenn P. Lobo', Sang-Ho Kwon®, Zhe Han*, Matthew J. Lazzara’, Joshua
H. Lipschutz'#*# Deepak Nihalani®*



HGF activation of NEPHRIN and NEPH1 in podocyte recovery

Signal
(A) (B) Peptide (€)
Slgn_al (1-26) IgG1 Nephrin HGF
HGF Peptide HGE (a Chain)
(a Chain) (1-26) Nephl (« Chain) 1gG2
IgG1 21-115
IS
19G3
lgG2 120-216 E
Ext. 9G4
Domain|ggs 223-299 } °
(17-499) . Ext. oGS
9G4 308-387 Domain '9
< < (17-499)
L c £ 2 loGe
05 g IgG5 (@ 392-488 (5 2 o)
25 S 4 T gL ey .
=3 £0 . > T O - c
£ o T || TM-domain =g cI 25 .
£ 2 5 S v = Q= £ .
@ £ 2ol X £ 5 2T IgG8 £ £
------ <2 = 4 © 5 o 5 i
4 933 2% c=|| ¢ i < an L) °
. T 8 . yt-domain S o TM-d . <
TM-domain = v T L £z omain k=) o
¥ 955 e |l e v I £
by 956 o i 2 by € ~
. . : i
Cyt-dgmam S Cyt-dgmaln 3 %
c
"""" 1390 Nephl: 235 QEGERVVFTCQATANPEIL 253 % %
+ G CQ +N EI+ ) =
IPT3-4: 781 EAGRNFTVACQHRSNSEII 799 Nephrin: PDITILLSGQTISDISANVNEGSQQKL -FTVEATAR- - -VTPRSSDNRQLLVCEASS 221 C,L w
P +4+ GTI++ NN S #+ V R V+ N+#+C S E zZ
IPT3-4: PTKSFISGGSTITGVGKNLNSVSVPRMVINVHEAGRNF TVACQHRSNSEIICCTTPS 805 Q ~
e}
MET/HGF NEPH1/HGF NEPHRIN/HGF o

Supplementary Figure 1: Identification of putative HGF-interacting domains in NEPHRIN and NEPH1 through molecular modeling. (A-C)
The high-affinity binding site of the MET receptor (IPT3-4 domain) with HGF was used as a template. The cartoon represents the respective domain
architecture of MET (A), NEPH1 (B), and NEPHRIN (C). The alignment of protein sequences representing the extracellular domains of NEPH1 and
NEPHRIN with IPT3-4 region of MET was performed using NCBI BLAST, which showed 32% and 23% identities with the IgG domain 3 of NEPH1
and IgG domain 2 of NEPHRIN, respectively. Peptides from these putative HGF binding sites were synthesized and used in binding and functional
assays. Structural protein models for the HGF a chain, MET, NEPH1, and NEPHRIN extracellular domains were constructed using the protein fold
recognition-based modeling server PHYREZ2. Using Z dock, protein-protein docking with the HGF a chain was performed that identified the interacting
regions.
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A. NEPHRIN Peptide 1:  PDITILLSGQTISDISANVNEGSQQKL
NEPHRIN Peptide 22 FTVEATARVTPRSSDNRQLLVCEASS
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B. NEPH1 Peptide : QEGERVVFTCQATANPEIL
.
Nephl_Mus NGKETSIELDVHHPPTVTL SIEPQf\‘LEGE VIFTCQATANPEILEYRWAKGGFLIEDAH 300
Nephl_Rattus NGKETSIELDVHHPPTVTL SIEPQT\’LEG RVIFTCQATANPEILEVRIAKGGFLIEDAH 300
Nephl_Homo SGKETSIELDVHHPPTVTL SIEPQT* QEGERVWFTCQATANPEILEYRWAKGGFLIEDAH 268
Neph1_Oryctolagus SG\ETS‘/ELD ’HHPDT\’T SIEPQ1“ QEGERVIFTCQATAPHLGYR\ GGFLIEDAH 268
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Supplementary Figure 2: The HGF-binding region in NEPHRIN and NEPH1 is hlghly conserved. Putative NEPHRIN (A) and NEPH1 (B)
peptides that interact with HGF were highly conserved across multiple species including mouse, rat, human, and rabbit.
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Supplementary Figure 3: NEPH1 knockdown in cultured human podocytes. (A) Podocytes with stable NEPH1 knockdown were generated using
NEPH1-specific shRNA. NEPH1 knockdown was evaluated by western blotting with NEPH1 antibody. GAPDH was used to determine equivalent
protein loading. (B) The relative decrease in NEPH1 levels were quantified. Data are presented as mean + SEM, and p-values were calculated using
a two-tailed student’s t-test. **** = p< 0.0001. All experiments were performed in triplicate, repeated three times with similar results, and representative
images of the results are presented in the figure.
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Supplementary Figure 4: HGF treatment repairs podocytes/nephrocytes in a NEPHRIN-dependent fashion: (A & B) Cultured human podocytes
overexpressing NEPHRIN were treated with PS and actin cytoskeletal (green) disorganization was visualized by phalloidin staining. To induce
recovery, HGF (50 ng/mL) was added to the PS-treated podocytes. The addition of NEPHRIN inhibitory peptide blocked HGF-induced recovery. 10
cells per experimental condition were evaluated from three experimental trials. Scale bar=25 ym. Data are presented as mean + SEM, and p-values
were calculated using the Tukey's multiple comparisons test (One-way ANOVA). ns= non-significant, *** = p<0.001.
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Supplementary Figure 5: Quantification of SHP-2 expression level in PAN-injured podocytes. The relative SHP-2 expression measured from
the mRNA profiling data of podocytes injured with PAN shows down-regulation of SHP-2 expression (Gene Expression Omnibus accession number
GSE124622, [31]). Data are presented as mean + SEM, and p-values were calculated using a two-tailed Student’s t-test. *** = p< 0.001. The experiment
was performed in triplicate, repeated three times with similar results, and a representative image of the results is presented in the figure.



