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We organized an international collaborative research group with Dr. Sampson
of Boston Children"s Hospital-Harvard and colleagues to conduct a multi-ethnic GWAS meta-analysis
and an ethnic-specific GWAS meta-analysis in children with steroid-sensitive nephrotic syndrome
(SSNS) consisting of six ethnic groups, including Japanese, and healthy controls of each ethnic
group. We identified seven new disease-susceptibility genes, which were not only immune-related but
also kidney-related. We also found that more than half of Japanese children with SSNS were positive
for anti-nephrin antibodies and that the antibody titers correlated well with disease activity.



(NS) 10 65 |/

1,000
20 30
NS 80 NS SSNS
2018 SSNS
Rho G
Ashraf et al. Nat Commun 2018
SSNS
SSNS
SSNS
NS DNA
genome-wide association study (GWAS) HLA class I,
NPHS1 TNFSF15 SSNS Jiaetal. JAm
Soc Nephrol 2018, Jia et al Kidney Int 2020
NS
HLA class Il
NPHS1
NPHS1 NPHS1 mRNA NS
Brigham and Women’s Hospital-Harvard  Astrid
Weins Boston Children’s Hospital-Harvard ~ Matthew Sampson
SSNS 30
Watts et al. J Am Soc Nephrol 2022
SSNS
HLA NPHS1
Weins 30
70
Sampson GWAS 3 SSNS
7 SSNS
NS
GWAS
fine-mapping
Boston Children’s Hospital-Harvard ~ Sampson
GWAS 7 SSNS
NS
fine-mapping
SSNS
7 fine-mapping NEPTUNE
eQTL NephQTL
Harvard GTEx

ATAC-seq



SSNS

SSNS
Boston Children’s Hospital-
Brigham and Women’s Hospital-Harvard ELISA
SSNS HLA NPHS1
SSNS
Boston Children’s Hospital-Harvard ~ Sampson
987 6 2,240
36,023 GWAS
GWAS HLA class Il 4
7 1
GWAS HLA class I
NPHS1-KIRREL2
population

polygenic risk score

1. GWAS
A)
80 MA-DQB 1
6 8% x 10
60
-
£ a0
AL HMO
206 x 10 NS
4% x 10
20 490 x %0 INFSF 15 " !

a7 x 0% 61 x 10

427 x O™ 1080 x 10
4

0 - -
1 2 3 3 S 6 7 8 9 10 11 12 1314 16 18 20 22
8) S0 'ﬁ.‘A(-X'.' C) 50
0 40
&. 0 S 0
PRy bindiddiia.dabd [P TEE TORERY CF P P T 2o
3 4 5 6 7 899 12 4w 22 1 2 3 4 567 8589 122 M 22
A GWAS 2,440 vs. 36,023 B GWAS
C GWAS
P
(Barry et al. Nat Commun 2023, Figure 2 )
HLA-DQA1, AH1, CALHMG6, TNFSF15
GSDMB, ORMDL3
eQTL 2
eQTL Tubulointerstitium: , Glomerulus:
eQTL eQTL
eQTL
1 GWAS
ATAC-seq

Barry et al. Nat Commun 2023



2 SSNS GWAS eQTL

SSNS GWASDIEGFE eQTL
- o Monocyte
Neutrophil BluePrint
T cell
. e e @ Monocytes, classical—
L J . o —o—o——T cell, CD4*, memory ng—-
— o T cell, CD4*, naive
* * T cell, CD4*, T,
L —e&— T cell, CD4*, naive T
® * e—Monocytes, non-classical———
® — B cell, naive
* . T cell, CD4*, T, 17 DICE
o T cell, CD8*, naive
— o &——T cell, CD4*, T, 1/17
— T cell, CD4*, T,2
T cell, CD4*, T, 1
T cell, CD4*, naive [activated]
NK cell, CD56*" CD16*
T cell, CD8*, naive [activated]—
L J Whole Blood
® Artery Aorta
———e Skin Not Sun Exposed =liEX
* Adipose Visceral Omentum
Tubulointerstitium
Glomerulus NEPTUNE
X
\t\x\“:\% ® \“ Q~“‘ c"Q\% Rop ¢ 2
90
O O e 0% =
eQTL SSNS GWAS
RCP: Regional colocalization probability BluePrint, DICE, GTEx, NEPTUNE eQTL
(Barry et al. Nat Commun 2023, Figure 3 )
SSNS

Boston Children’s Hospital
14
7

3 Horinouchi et al. Pediatr Nephrol

2023
70

ELISA



GWAS

dbSNP ID Pit PIP |H%? 5EEF AR —Fs5a<sFy EEMBF—Fs7axFy
85573055 | 427x10" | o0& cD2s D4,CD8
370®4 | 473x10° | 007 cD2s LEUK CD4,CD8 NK
5463250 | 4s54x10” | 006 cD2s CD4,CD34, CMP, G\P, HSC, IMPP, MEP
. PEC, ENDO, PT1, PT2, PT3, PT, LH, DCT, ONT,
2100002 | 280x10 0.0 BTC sl HSC, LMPP, MEP, MFP
22857058 | 534x10° 0.04 BTC POD, MES-FIB, ONT, PG, ICA, ICB
s 72867560 838x10 0.03 BTC ERY
779971 | s00x10" | 040 AHI CD34, CLP, CMP, HSC, MFP
s11154801 | 265x10 0.07 ART CD34, CMP, HSC, LMPP, MEP, MPP
6008428 | 3.45x10 0.05 AHII ar
. . POD, PEC, MES-FIB, ENDO, PT1, PT2, PT3, | B, CD4,CDS, CD34, CLP, CMP, ERY, GMP,
b | e - — DT, LH, DCT, ONT, BC, ICA, ICB, LEUK HSC, IMPP, MEP, MONO, MPP, NK
2614357 | 9.04x10' 0 AHI CD34, CMP, MER, MPP
n2614266 | 108x10" | o AHII MPP
34806143 L1910 0.02 AHI CD8, LMPP, MEP
32179780 120x10" 0.01 AHD MEP
36570001 1ax10" | o0 AHT] B
36835146 1@x10" | oo AHT] ar
s ‘ . ONT,DCT, ENDO, ICA, ICB, LH, MES-FIB, PC) B, CD34, CD4T, CDST, CLP, CMP, G\P, HSC,
n77086 [ 12x10 oa LINC00271 PEC, POD, PT,PT2 PT3, PT, PTKIMIP LMPP, MEP, MPP,NK
779677 | 220x10 001 LINC00271 PT1,PT2,PT3,PT
030286 | 37mx10"° | o0 AHTI CDST
7848647 | s00x10° | 026 INFSFI5 PT1,PT2,PT3, PT, ONT, PC, ICB,LEUK B, CD4, CMP, GMP, MPP
2 , PEC, ENDO, PT1, PT2, PT3, PT, LH, DCT, ONT, .
6478100 | g1x10 0l INFSFI5 5 1CA 1B 1EK B, CD4, CD34, CMP, GMP, HSC, LMPP, MPP
=412175 230x10 | 085 NPES1 ENDO,PT2
PIP SNP
HLA PIP SNP
:POD= PEC= MES-FIB=
ENDO= PT (1-3) = PT-KIM 1 P=KIM 1* LH=
DCT= CNT= PC= ICA=a ICB=f
LEUK=
:B=CD 19*CD 20"B CD4T CD8T=CD 4* CD 8*T CD 34=CD 34*
CLP= CMP= ERY=CD 71*GPA* GMP=
HSC= LMPP= MEP=
Mono=CD 14* MPP= NK=CD 56* T
(Barry et al. Nat Commun 2023, Supplementary Table 7 )
3
*
__ 1000 m HEl Pre-treatment
=)
e Hl Post-treatment
% 800—
2
B8
2 600
=
f ==
<
f =
£ 4004
5 =
[ lil % * %
Z 200 ** A M
= m *
< S "
M. 2
0— AI T T T T T T T T T
ENE - TG R -SSR\ R S T Y A
R S S S~ = NS AN S RN ST A AP S

Pre-treatment Post-treatment

*p<0.05, *p<0.01



19 11 2 9

Malakasioti G, lancu D, Milovanova A, Tsygin A, Horinouchi T, Nagano C, Nozu K, Kamei K, 103

Fujinaga S, lijima K, et al. ; CNI in Monogenic SRNS Study Investigators

A multicenter retrospective study of calcineurin inhibitors in nephrotic syndrome secondary to 2023

podocyte gene variants

Kidney International 962-972
DOl

10.1016/j .kint.2023.02.022

Ishimori S, Horinouchi T, Fujimura J, Yamamura T, Matsunoshita N, Kamiyoshi N, Sato M, Ogura M, Nov 30

Kamei K, Ishikura K, lijima K, Nozu K

Is influenza vaccination associated with nephrotic syndrome relapse in children? A multicenter 2022

prospective study

Pediatric Nephrology Epub
DOl

10.1007/s00467-022-05783-z

Nagano C, Hara S, Yoshikawa N, Takeda A, Gotoh Y, Hamada R, Matsuoka K, Yamamoto M, Fujinaga S, 3

Sakuraya K, Kamei K, Hamasaki Y, Oguchi H, Araki Y, Ogawa Y, Okamoto T, Ito S, Tanaka S, Kaito

H, Aoto Y, Ishiko S, Rossanti R, Sakakibara N, Horinouchi T, Yamamura T, Nagase H, lijima K,

Nozu K

Clinical, Pathological, and Genetic Characteristics in Patients with Focal Segmental 2022

Glomerulosclerosis

Kidney360 1384-1393
DOl

10.34067/K1D.0000812022

Horinouchi Tomoko Nozu Kandai lijima Kazumoto

An updated view of the pathogenesis of steroid-sensitive nephrotic syndrome 2022

Pediatric Nephrology

DOl
10.1007/s00467-021-05401-4




Nagano China Takaoka Yutaka Kamei Koichi Hamada Riku Ichikawa Daisuke Tanaka Kazuki Aoto 6

Yuya Ishiko Shinya Rossanti Rini Sakakibara Nana Okada Eri Horinouchi Tomoko Yamamura

Tomohiko Tsuji Yurika Noguchi Yuko Ishimori Shingo Nagase Hiroaki Ninchoji Takeshi [lijima

Kazumoto Nozu Kandai

Genotype-Phenotype Correlation in WT1 Exon 8 to 9 Missense Variants 2021

Kidney International Reports 2114 2121
DOl

10.1016/j .ekir.2021.05.009

Ishimori Shingo Ando Takashi Kikunaga Kaori Terano Chikako Sato Mai Komaki Fumiyo Hamada 11

Riku Hamasaki Yuko Araki Yoshinori Gotoh Yoshimitsu Nakanishi Koichi Nakazato Hitoshi

Matsuyama Takeshi lijima Kazumoto Yoshikawa Norishige Ito Shuichi Honda Masataka Ishikura

Kenji

Influenza virus vaccination in pediatric nephrotic syndrome significantly reduces rate of 2021

relapse and influenza virus infection as assessed in a nationwide survey

Scientific Reports 23305
DOl

10.1038/s41598-021-02644-x

lijima K, Sako M, Oba M, Tanaka S, Hamada R, Sakai T, Ohwada Y, Ninchoji T, Yamamura T, 33

Horinochi T, Konishi A, Omori T, Nakanishi K, Ishikura K, Ito S, Nakamura H, Nozu K, et al.

Mycophenolate Mofetil after Rituximab for Childhood-Onset Complicated Frequently-Relapsing or 2022

Steroid-Dependent Nephrotic Syndrome

Journal of the American Society of Nephrology 401 419
DOl

10.1681/ASN.2021050643

Taniguchi Yukimasa Nagano China Sekiguchi Kiyotoshi Tashiro Atsushi Sugawara Noriko 2

Sakaguchi Haruhide Umeda Chisato Aoto Yuya Ishiko Shinya Rossanti Rini Sakakibara Nana

Horinouchi Tomoko Yamamura Tomohiko Kondo Atsushi Nagai Sadayuki Nagase Hiroaki [lijima

Kazumoto Miner Jeffrey H. Nozu Kandai

Clear Evidence of LAMAS Gene Biallelic Truncating Variants Causing Infantile Nephrotic Syndrome 2021

Kidney360 1968 1978
DOl

10.34067/K1D.0004952021




Barry A, McNulty MT, Jia X, Nagano C, Horinouchi T, Nozu K, Tokunaga K, Ronco P, lijima K, 14
Sampson MG, et al.
Multi-population genome-wide association study implicates immune and non-immune factors in 2023
pediatric steroid-sensitive nephrotic syndrome
Nature Communications 2481
DOl
10.1038/s41467-023-37985-w
Horinouchi Tomoko Nagano China Watts Andrew J. B. 39
Anti-nephrin antibodies in steroid-sensitive nephrotic syndrome in Japanese children 2023
Pediatric Nephrology 337 337
DOl
10.1007/s00467-023-06107-5
Nozu K, Sako M, Tanaka S, Kano Y, Ohwada Y, Morohashi T, Hamada R, Ohtsuka Y, Oka M, Kamei K, 28
Inaba A, Ito S, Sakai T, Kaito H, Shima Y, Ishikura K, Nakamura H, Nakanishi K, Horinouchi T,
Konishi A, Omori T, lijima K
Rituximab in combination with cyclosporine and steroid pulse therapy for childhood-onset 2023
multidrug-resistant nephrotic syndrome: a multicenter single-arm clinical trial (JSKDC11l trial)
Clinical and Experimental Nephrology 337 348
DOl
10.1007/s10157-023-02431-0
55
2023
271 277

DOl
10.24479/pm.0000000773




42

2022

6-13
DOI
282
5 Update 2022
471 476
DOI
10.32118/ayu28205471
92
update 2022
690 697
DOI
10.24479/kd.0000000137
91
2021
837 843

DOl
10.24479/300714.2022055346




95

2023
26 31
DOl
10.24479/kd .0000000991
, 152 1
ar ) 2024
$146-5150
DOl
, 66
1 2024
303-309
DOl
3

Kazumoto lijima

State of the art nephrotic syndrome: Insights into pathogenesis and treatment

54th Annual Scientific Meeting of the European Society for Pediatric Nephrology

2022




Kazumoto lijima

MMF after rituximab for complicated FRNS/SDNS

19th Congress of the International Pediatric Nephrology Association

2022

42

2021

(Jia Xiaoyuan)

(20914328) (82610)

(Horinouchi Tomoko)

(30754593) (14501)

(Nagano China)

(60814316) (14501)




(Nozu Kandart)

(70362796) (14501)
(Nakayama Makiko)
(80469999) (82610)




