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Functional analysis of polymorphism of receptor-type tyrosin-protein phosphatase
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We performed a high-throughput sequencing to identify a novel genetic
variant in non-alcoholic fatty liver disease (NAFLD). PTPRD rs35929428 was a novel single-nucleotide
polymorphism (SNP) in patients with NAFLD. PTPRD rs35929428 associated with the development of
NAFLD. In addition, PTPRD rs35929428 was associated with higher Fib-4 index and with heaptic fat
droplets.
Biochemical analysis in cultured hepatocytes and liver tissues indicated that PTPRD R995C, which was

encoded PTPRD rs35929428, attenuated the pSTAT3 (Tyr 705) in the liver, thereby enhancing hepatic
fibrosis and steatosis.
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1. WFEBH AR S0 D &

FET v a— W AEREIAMERFZ . (non-alcoholic fatty liver disease: NAFLD) (. #fk2lkrid 5
VMR BN THETF 2380, 7L 3 — WPETIRE S e &2 RO L 7R ie & e # S, —E0IAT
AR T D IBMERETH D, TOHEAFRIREL LT, &R RNEY RIZT T 4 K
YA b hA O RE IElEEME. Toll-like receptor, PN DOLL i L OBl 72x 4
BORFNEEHIICE S+ % multiple parallel hits hypothesis 23 2/E SN TW 5, T4
Genome-wide association studies (GWAS) 2 L ¥ NAFLD (24 9 % Single nucleotide
polymorphism (SNP) NE SN T&7/=, TDHHbD 1 > Th D patatin like phospholipase
domain containing 3 (PNPLA3)rs738409 C>G (I1148M) 23 FASIE. Jo0iE. #ifEfbds X OFHE
FIEY A7 IS5 L TWAD Z ERWE &7z, PNPLASrs738409 X H AR ANIZEBWTH NAFLD
® 9 H Matteoni 5348 Type 4 LFHEARH 0 | TFMEL L OBIE L RBEI L TWA, Lol &
HZRBEFIZHOWTIII 522 Tid/e < | WS CIEhIC & 8O ZE B A SNP 238 ST
TEM—EORMITI A b TE LT, WFZEHMERERIZIBWTHARANZIBWT PNPLA3 UAMIGEN
B Z 588 5 SNP Ot 1L 78 o 72, & Z THARAN NAFLD #2317 2R Hed i ot 2 12 B8
DB SNP DIEF ATV, Hil SNP ORI ERICOVWTHITT 52 L & Lz,

2. WHEDO AR

F % 1% high-throughtput sequencing %% AT, HAAN NAFLD BEICEIT DIRRERIESS
HEJRIZBE0 2 8T8l SNP ORRR ATV, [FE S L7288l SNP 23 NAFLD OJFREIC & D X 5 12
I D RERT 2175 Z L2 B E LTI T - T2,

3. WD IE

NAFLD #BEB I OMEFE R T 7 47 (control) KRS Ficoll & LooyBfEis % F T HEL
ERZHH L CDNA 24t L7z, 774 ~—T A IRIAE, B - IR, HEEEEES
FOEEAHNCBE# T 2 1,031 s 7 (12,609 7> 7'V ay) ZimlRBICLVEHL, Zh
SOBGFHEBEAEEIETS T I ~—FT A U 2EK L=, DNA ¥ — 47 > A% high-
throughput —% > ¥ Ion Proton™ (ThermoFisher)% i\ CH RS & FRE L=, & biiz
Y FEEC 15 #1% human reference genome swquence (GRCh37/hglic~ v v 7 &, 7/
LRI Y 7 b =T ZRHCTHIT L, 7o 7Y ary—rr 2280508 BEREIR
Fisher’s exact test Z V>, P<0.05 T o7 X/ BEH#EZME S O EMEE L Lz, £D
fth > — % |X Mann-Whitney U test & 7213 Fisher’s exact test Z i\, P<0.05 & # et #r0A
BHEHD L LR,

JER B AR 1 & D #EhiE, Hematoxylin-Eosin (HE) %42 %17V Matteoni 73483 X O Brunt
STBEC K DRI AT o 72, BFARIGILAE 2 0(<5%). 1(5-10%). 2(10-34%). 3 (34-67%). 4 (>67%)
D 5 BEIZ/HBE LU CRMI L7z, iRk i3 Rabbit polyclonal anti-PTPRD & Rabbit
monoclonal anti-phospho Signal Transducer and Activator of Transcription 3 (pSTATS3)
(Tyr705) % H\WTIT o7z,
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NAFLD #3# 36 43 L Wceontrol B 27T 4 L VI L7257V ADNA DT 7Y ar—iF v
ZIZEB T Fisher’s exact test (259 P<0.05 727 I JEEE#%AES SNP % 7 SRIEL-
(K1), 2B 7250 SNP (Zxf LT Tagman SNP genotyping assay #17\>, Cohen’s kappa
%45 0.8 LA EDO—HERMNE W SNP % 4 i L7= (EXOI rs1047840, PTPRD rs35929428.
IFNAR2vs2229207, FAM3Brs111988437) , kIZ PROVEAN prediction |2 X 0 7 X / i #2
R FEREEICR B L QW DRI L= L 2 A, PTPRDrs35929428 (R995C) D 7 S HEREFL &,
HY EHE SN,

Gene Chr/Position SNPID Base substitution Amino acid Effect Freq Effect Freq Pvalue Cohen's

substitution NAFLD (%) controls (%) kappa
EXO1 Chr1/242042301 Gto E589K 16/36 (47.2) 6/27 (22.2) 0.036 1.00
PTPRD Chr9/8485834 Gto A R995C 14/36 (38.9) 3/27 (11.1) 0.013 1.00
IFNAR2 Chr21/3461¢ TtoC F8S 14/36 (36.1) 4127 (11.1) 0.022 0.88
FAM? Chr21 Gto A M2211 7/36 (19.4) 0/27 (0.0} 0.015 1.00
CPOX Chr3/ 151131857 Tto G N272H 8/36 (22.2) 1/27 (3.7) 0.038 0.63
IL23R Chr1/ 151884444 GtoT G3H 18/36 (50.0) g 0.009 04
ILTORA Chr111 152228055 AtoG 1224V 25//36 (69.4) 11/27 (40.7) 0.021 0.66
Chr/Position, the chromosome and position; Effect Freq control, frequency of the effect allele in controls; Effect Freq NAFLD, frequency of the effect
allele in NAFLD; NAFLD, non-alcoholic fatty liver disease
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(2) PTPRD £/ DM
PTPRD rs35929428 O %R % % NAFLD #f 53 fi. control # 41 | C Tagman SNP
genotyping assay |Z Tt L7z & & A PTPRDrs35929428 O GA ##1Z NAFLD #£ ™ 573 control



By baEEICEZ)-7- (P=0.015. OR=5.00. 95%CI: 1.33-18.70),
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A, BT DRI CTH 5 Fib-4 index DOAED GA BETIE 1.45 UL FOSEFINAEI124 < (K 2a)

(34.9% vs 7.1%). JFAEBFEMERICBIT DIEHILEORE L GABDOIT N GG BE & TR
Bz (X 2b),

(a) * * P<0.05 ) N * P<0.05
%)
7.1%
100
@
%- 5
80 35.9% g, -
o
60 oA TRE :'rg 3 coe Lo
B O GG FAER § 2 sescssecse =
2 :‘f 1 e -
o
[ T 1 0 e -
<1.45 2145 GG (HF&ER) GAZRD)
n=14 n=39 n=16 n=12
Fib—4 index

X 2. PTPRD rs35929428 B¢ /£ (GG #f) & 2 BANGA B & AFRRMEL. T b o b

(4) PTPRD rs35929428 R995C & (H DA REMRHT

t MiFEMEEE (Huh?) (2 PTPRD rs35929428 78 =1 — 9% & PTPRD R995C % J L &
. STAT3 DV VKI5 2 25OV TG L7z, £ OfE R wild type PTPRD #38 A L 72
Huh7 Ci% IL-6 #I#iz X W STAT3 U U ELMNTLH#E L TV A 0IZxt L, PTPRD R995C %
A L7z Huh7 Ti% STAT3 @ U U ER{b23E L Cuh/= (1% 3a, 3b) . KRIZ NAFLD 3 0 ATk
12BN T 16 51> PTPRD GG # & 9 fl> GA B CHufEiiik by ‘ﬂ@fgﬁw STAT3 @ U i1k,
I L= L 2 A, GG REO D GA BEL 0 L AFMIaEZIZR < U ek STATS (pSTAT3) % i3
. pSTATS BHPEMA ST GA B GG BEL Vi LTz (1% 3e),
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SEIOHFFEDRER. BARAN NAFLD £ |2BT 2 EAEZ &R 28 UCHIC PTPRD
rs35929428 % [F7E L7-. PTPRDrs35929428 [ZATHLARIZF51T 5 STAT3 @ U igfb &5y I &
52 Lk iR b K ORFIRIEICES G- LT\ D 2 ERIB Sz,
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