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Analysis of Downstream Pathway of BMP family affecting to Nephrotic Syndrome

NOIRI, Eisei

3,600,000
rs16946160
GPC5 HS SULF2 SNP
SULF PREX1 BDF1 SULF2 Wnt/p
catenin BMP6 LD
SULF/PREX1 target re-sequencing lon Proton common variant LD

We have recently reported causative nephrotic proteinuric association of
rs16946160 in severe phenotype. It was further proven in diabetic kidney disease in massive
proteinuric Bhenotype. Likewise, the SULF2 was further suggested as the haplotype between SULF-PREX1

as susceptible to nephrotic proteinuria. But this region was defective to tag SNP information and
LD structure for fine analysis. The current study conducted re-sequencing of this region using lon
Proton and determined LD structure. Then we concluded that there is no higher disease susceptible
variant superior to this haplotype. We used mice nephrotic model previously established in BDF1
strain and found that deletion of SULF2 could induce glomerular epithelial injury to nephrotic
proteinuria of which downstream was involved in BMP6 through Wnt/beta catenin pathway. This study
also meticulously investigated PLA2R1 and HLA in membranous nephropathy, a representative phenotype
of adult nephrotic syndrome.
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(Nat Genet 2011 d0i:10.1038/ng.792)
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Puromycin-FGF2 nephropathy
8-12 BDF1 (Japan SLC)
day 0  puromycin aminonucleoside (PAN;

Sigma-Aldrich)
FGF2  day0, 1
(5 p g per animal)

(300 mg/kg BW)
dayo, 1, 2, 3

i1) SULF2-/- BDF1
SULF2 exon 3 3 B
galactosidase in-frame
insertion ES DBA

SULF2 knock down

C57/B6 SULF-/-
F1 BDF1 SULF2-/-
BDF1 C57/B6

iii) Western

0.5% Triton X-100, 50 mM Tris, pH
7.5, 150 mM sodium chloride, 1 mM
phenylImethylsulfonyl fluoride, 1 mM
sodium orthovanadate, 10 mM sodium
fluoride, and 1 p g/ml leupeptin, 1

p g/ml aprotinin RIPA buffer
MicroSmash
SDS page
PVDF Can Get Signal (Toyobo)
ECL Plus
LAS-4000
iv) Western

SulfFP2/sulf-2(KM109, TransGenic Inc),
Nephrin (Acris Antibodies GmbH), CD31

(BD Pharmingen), Active [ catenin
(Millipore), B catenin (Santa Cruz
Biotechnology), TO-PRO-3 iodide
(Invitrogen), BMP6 (Abcam),

phospho-Smad1/5 (Cell Signaling), o
tubulin (Santa Cruz Biotechnology)

V) Region Wide Genome Sequencing
SULF2 LD

Top SNP
Region wide
sequencing Custom
DNA AmpliSeq Custom Panel
Case-control 14
SULF2/PREX1 target
resequencing
i) Wnt / B catenin pathway
HS  GPC5
(Am
J Pathol 2015) HS
SULF2 Wnt / B catenin
pathway
Wnt / B catenin pathway
SULF2  siRNA
knock down protein level
40% active f
catenin PAN
ii) BWP
SULF2 HSPG
BMP signal
SULF2 -/- BMP
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nephrin
BMP6
SULF2
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Mock
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Smad pathway

iil) Region Wide Genome Sequencing

SULF2/PREX1 target resequencing
1,000
common variant
LD rare variant
1000
genome  reference
Fine mapping data
imputation
p Haplotype
PLA2R1
HLA
183 811
PLA2R1 5 SNP
2
intron 2 SNP (rs2715928,
rs16844715) (OR =
2.30, 2.51; P =3.15E-10, 5.66E-13) HLA
DRB1*1501  DQBI1*0602
(P = 1.14E-11,
1.25E-11) HLA-DRB1*15:01 -
HLA-DQB1*06:02 intronic SNP
rs2715928 (OR = 17.53,
P = 4.26E-26) HLA-DRB1*15:01 -
HLADQB1*06:02 missense SNP
rs35771982 (OR = 15.91,
P = 2.76E-29) 5 UTR
SNP rs3749119 intron SNP
rs16844715 Linkage
disequilibrium (OR

= 15.91, P = 2.30E-26)
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