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Association between virus induced diabetes and pathogenesis of nonalcoholic
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TYK2 is a gene involved in the interferon si?naling against virus infection.
We previously reported that TYK2 gene mutation associated with insulin dependent diabetes in human
and mice. In the current study, we investigated the association between TYK2 promoter variant
(TYK2PV) and insulin secretion in type 2 diabetes patients and those with nonalcoholic fatty liver
disease. TYK2PV associated with insulin secretion function of type 2 diabetes. In NAFLD, insulin
secretion function associate with development of hepatic fibrosis, and TYK2PV tended to associate
with insulin secretion function. TYK2PV and potential virus infection might affect the pathogenesis
and insulin secretion function of type 2 diabetes and NAFLD.



B X C—19, F—19—1, Z—19 (d5@)
1. WFIEBRLGE 4 WD =

1 AUBEPRIGIXBRBEIN T OB TRIEY A7 BNEEDLN, TDO—2L LTUA IV AEYYED
BB NIEET D, BT a v AL A% 1 BERIEORIEICES LTV D Z L RHE S
NTWNWD AV H—T 2 MREREDO Y T FNE R ThbHTFua X —F2(TYK2)
BRI, U A NV ARG E T D18 E ORISR 25k 3 2 23, TYK2 OBE 2R,
A VAN MNEEERERIBORIE L E T2 Z L &2, LT ETO | BEERIFEE KL
~ U ADORFTCRIE Lz, — 5 TSR 7B A O OB 23 5z, 2 BPERBSCIET L2
— UPERRRAMERTZE . (NAFLD) 13N L T\ 5, Tk, 77 AD 2 BIERIFE DA A )
VOYMAREIFRCK N L L TIR F L TV A Z N BNTWA N, TYKR2 BR L A R
SYWARED BE IR STV 22U, £72 NAFLD ICB W T, A A U AR I3 IE R
DEATERHE L TWDZ ENHBLINLTWAED, A A U HWEE L OBEIIAHTH -7,
AR TIE TYK2 BaAE R (et —F —fElZL R ; TYK2PV) & 2 BUPER<° NAFLD O
JRHE, A AU U UARE & DESE A 2 RUBER I AR I OV NAFLD B35 % xR fst L,

2. WO ER

TYK2 B HE (o' —4 —fEE R ; TYK2PV) & 2 BUEIRIE<° NAFLD OJRfE, A o
AV APUAEE & DR A 2 BRUBEIR I FR R K OV NAFLD BF ICB W TR 5,

3. WHEDIE

2 BUHE PRI CiEpe s O BE 172 Bz xtRic, MRz L7z, iz H LT DNA fiiH
TV, XA L7 by — 7 AKX TYK2PV OF WA RN LT, HET 5 Bis &
ITFk &2 DR L TWD 6 22FTD H 5, NC_000019.10:2.10381501 A>T(GRCh38) (rs891696485)
& NC _000019.10:2.10381502C>T(GRCh38) (rs953883300)?® 2 & SNP s Z 3 i L7=, ¥ =
J 2 A TITEER  AC/AC, TYK2PV U : AC/TT & LI TI/TT & LCHIE LT, £/
VA VOMREE R, ZEIEREA A Y > (IU/MmD), C X7 F K (ng/ml), HOMA-B, C %
TFRA T v 7 AR, A A UG AT HOMA-IR % OFHi 217V, TYK2PV OFfF
HECREM A 21T o 72,

F AR TR M 472 NAFLDI18S i 2 Xt 512 HOMA-B & IFRRE R UM > R U 53 Uhie
& TYK2PV & OB A fiFt L7z,

4. WFFERCR

O 2 BHERIFIZ IS T DMt

10.5% T TYK2PV 235 T o 7=, TYK2PV Bt Tk BMI 28 B2 KA o 72 (23.4 vs 25.4
kg/m2,p=0.025), 7=, ZEEREA > AU > (3.9vs6.2 ulU/ml, p=0.007) <>, ZEfEHF C X7
K (1.37 vs 1.76 ng/ml, p=0.008) , HOMA-IR (1.39 vs 2.05, p=0.006) 2>\ T % TYK2PV &
ARECHEICIKE T LW (Figl A-D),

Figure 1

Insulin(pU/m
5 1 Y 85 s 8
peplide(ng/m
HOMA-IR

TYK2PV & A) BMI, B) ZEfEREA > 2V 0 C) C ~~7'F K, D) HOMA-IR & DB,
*P<0.05

F72TYK2PV 23BMI & A AU U UWEERA VAU UGk L ED X 5 ZetEBIRRICH 5
DEWGFE LT, A AU U4 WEE L BMLIZIEOHME %27~ L (p=0.508, p<0.001), A > A U >/
HEHIMED BMI & IEDOHHBIZ R L2 (p=0.486,p<0.001), E£7=. 1A > AU oW (Z2fERHEA
AV »=5uU/ml) +{EBMI (BMI<25) k&Ko > 2 U A4KHitE (HOMA-IR=2.5) +
&£ BMI (BMI<25) fEIGICHEA%ZF > T TYK2PV BHEENFEL T\, £72. Fhe
NDOA LAY UMK T ~D B Ll 5 7= OIS B BT &2 Fhi L= & = A, TYK2PV



IXENENZE @ﬁ%/xjx<mmmuﬁuxm@muﬁpomﬂ ZEMERE C X7 F R=
1.0 ng/mI(OR 3.61,p=0.028) & A E AR BEMEA R L, KA R Y WKk D057 L 72 K7
EEBEZ LN, Flo A A Y RPIEOK TFIZ OV T, HOMA-IR=2.5 (OR 8.60, p=0.042)
&L TYK2PV ITHERKFTH -7 (Fig2).

@ NAFLD (51 5 kEt Figure 2
[T MéMtNmmDa

BT, HOMA- B GEIER S D Otjective variabie  Explanatory variables Ockds ratio (86% C.)
LR EAe) iﬂ?‘ﬁfﬁﬂﬁx T— 2 freudin < 5 TYK2 pramotes variant | ——f— 363(1.179 - 11.207)
LEDEFICBSWTH RIS ] MR == . 351(1836-6740)
PR QA (Flg 3A) ﬁfﬂ?@ﬂg‘ Cpepide <10 TYK2 promotes variant | ——— IS,
it &3 A E 72 EOMBEZRD N I,
7 (Fig 3B), RIE & O 7R B HOMAIR <25 TYK2 prometer variant | - t— gt
%‘):}3&572675)0 71:—0 \_h%ODF%b) BMI <25 N 458 (2228 - 9.404
B A VA ) S AUOIE T IR . .
MfbEREBEE L CTRBY, — 5T 0.01 0.1 KB 10 o0

AV B WNET LTV
FETLHE L TODERICB W TIE |
IR LN EECTHD EEZ BT,
FZ, A A Y UMWEEMME T LT
6ﬁ%iz”ﬁ@f&ﬂ%mBmwi

2 BEEFRIE DA v A U L4y %&w4yxuy§
HEPTME | e Tél%@%ﬁ(m?x%4yﬁi

ﬁ@?%ot@ﬁtnmwvfmf 3 1 PRI !
BUBEIRIS & RIERIC A R Y oyisae T
ﬁ%&b%ﬁﬁ%f D7,
Figure 3
A B [ - * |
% 1
2.6 _ ,;\ 2.6
2.5 ] 2.5 T
@ 24 ] T 2.4
g 23] 23
§ 2.2 ] —l_ E 22 | T T
E’ 21 % 21 4
2.0 , 2 2.0 —‘7
1.9 7 L = 19
s ] 10 ] J J
" 1 nt L I
Early fibrosis NAFLD  Significant fibrosis NAFLD 0 N1As (steams; 3
'NmmD BT 5 A) FFRAELE B) FFIRIAL & A > R U LAy WhE L ORI, *P<0.05. |

PLEOFERENS . TYK2PV 1T 2 BB RIFICEBWNT, A AU UHMME T & A 2 U UKL
PEOIKT & B AR L7z, TYK2PV Z1RA 925 2 BRI EE CIX, FERAMIZ A >R
VOTWEEIME T T A7 BRI AR L TEEL, LV RAIA R VEAETH D
kfﬁﬂﬁm%ﬂy%mww%ﬁEnéE%Z%mé F 7~ NAFLD IZ2B W TidA v 2V v
WHE DR FIIAFARAEI L OHER IR S5 L T\ D Z E AR STz, B HEEEEE O R 1 TR
ML ERIENCEH 5T 2 RN R S D, £ 2 BUBEIRIE, NAFLD L4 > XY >4y
WHEDIE TR TYK2PV [ HE BMI & B L TV A Z & AR S 7=, RICKRIZH &1 5 IR <
QVXUVﬁ%ﬁﬁi%@ﬁ%kmﬂﬁokﬁ%@ﬁﬁﬁk IBWTERD LD Z RN
uﬂénf:o



5 0 1
2 TKY2
61
2018
2 TYK2
56
2019

TYK2promoter variant 2

116

2019

Mori H, Takahashi H, Mine K, Inoue K, Kojima M, Kuroki S, Ono Y, Inuzuka S, Nagafuchi S, Anzai K

A Promoter Variant of TYK2. a Putative Virus-Induced Susceptibility Gene. Is Associated with Impaired Insulin Secretion and
Nonobese Type 2 Diabetes

American Diabetes Association 79th SCIENTIFIC SESSIONS

2019




57

TYK2 promoter variant

2019




