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HMGB1 J: K 225 M5 HBV A 2¢ 2008 1 5 vy 1t S e P

IE', k#Hw, AL
L P EERF RS I REE 4B, ILPE KB 030001; 2. ILTGEERMK S5 — BBl (iPH KJE 030001

WE: BY HWrETERGEMA BL(HMGBL) SH 2384 5 L BT 4% 8 (HBV) A1 3¢ S T 3248 (ALF) 196
e, RTHX ALF &) St PR R A0 () AT et . ik WEEILTE A 2 K BB 2013 459 H % 2018 4 8 H k2
HBV #H5¢ ALF 835 30 G B4, R L P9 BRI 22 50 — BE B 2t LT R HE 3 60 i) K 1F & ke 2 60 il
XFHRLH o SR FH—A R A8 I HMGB1 3£ [ rs1045411 \rs3742305 \1s2249825 11412125 . 1s9508752 12892547 {37 5
AL IF R Y K AR 45 Logistic MIASEFT 08T, Z5R  HIZ15 45 IRLL 6 A SNPs {7 a5 A 3 P R Je %5
P IR I 4 Hardy-Weinberg SEAG (P >0.05) . HBV #1356 ALF 41 rs1412125 {37 45 C 3L FS R 5 T &tk
CHRFRAL (Y =4.043 P =0. 044 ) 5 A{07 15 3 K A0 43 A3 B 285 57 K6 DRAE S5 1 976 91 41 5 % HR 401 1) 22 53 D048 17 38 L
(P¥1>0.05) , HEBRAEMS (MEFINE 2 I 24T 50T, 76 2L SR S RS ST , 1s1412125 37 45 CC 8 CC + CT L[N 7Y
1E# AT HBV #36 ALF /)50 B PER i (OR = 4. 829,95% CI:1. 018 ~22.903 ; OR =3.289,95% CI:1. 108 ~9.761) ;
19508752 {37 5 AG 5§ AG + GG 3L Al 2 M 2, B % 58 % W 5 %/ HBV #1356 ALF(OR =3.934,95% CI:1. 061 ~
14.583;0R =4.129,95% CI;1.219 ~13.985) , #5i® HMGBI rs1412125 {3 S £ 250 5 1F % A HBV #5¢ ALF 195
JRPERI G, 159508752 {3 8 23 Sk CRIITF R B35 %8 HBV HH2C ALF A9 XU A5G, 17 1s1045411 (13742305
152249825  rs2892547 i 5 L4545 HBV A& ALF T e TG,
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Association of HMGBI1 gene polymorphisms with HBV-related acute liver failure
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Abstract: Objective To analyze the relationship between high mobility group box BI (HMGB1) gene polymorphism and
hepatitis B virus ( HBV ) - related acute liver failure ( ALF) to explore its possibility of early prediction of ALF
susceptibility. Methods  Thirty patients with HBV-related ALF were selected as case group from several hospitals in
Shanxi Province between September 2013 to August 2018, and at the same time,60 patients with acute hepatitis B and 60
healthy examinees were served as control group from the First Hospital of Shanxi Medical University. The genotypes at
rs1045411,1rs3742305 ,rs2249825 , rs1412125 , 19508752 and rs2892547 loci of HMGB1 gene were detected by the first
generation sequencing( FGS) technology and analyzed by chi-square test and unconditional logistic regression. Results In
case group and control group,the genotype and allele frequency of 6 SNPs were in line with the Hardy-Weinberg balance
(P>0.05). The C allele frequency of rs1412125 in HBV-related ALF group was statistically higher than that in acute
hepatitis B group (y* =4. 043 ,P =0.044) ,and there were no significant differences in the distribution and allele frequency
of other SNPs genotypes between case group and control groups(all P >0.05). After excluding age and gender confounding
factors , the susceptibility to HBV-related ALF of persons with CC or CC/CT genotype at rs1412125 locus increased under
co-dominant mode( OR =4. 829,95% CI.1. 018 —22.903) and dominant mode ( OR =3.289,95% CI;1.108 -9.761) ;
acute hepatitis B patients with rs9508752 AG or AG/GG genotype were more likely to develop HBV-related ALF ( OR =
3.934,95% CI.1.061 - 14.583;0R =4.129,95% CI.1.219 -13.985). Conclusions The polymorphism of rs1412125
in HMGBL1 is associated with the susceptibility to HBV-related ALF in normal individuals, and the polymorphism of

rs9508752 is associated with the risk of HBV-related ALF in patients with acute hepatitis B. However, the polymorphisms of
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rs1045411,1s3742305 ,rs2249825 152892547 may not be associated with HBV-related ALF.
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ST (acute liver failure , ALF) 2 ICIEAH AT
g L2 AP B LA T BE DA b J s (4% IV B2 43
FPEIN ) TR I R ZE AL o A =L, I 1
JUHE HEREGH, I RE £, R AE R R, 38 60% ~
80% LI " FEFRIE ALF 945 0 R & 2 RUIT %
i (HBV) JE&3y, — H HBV &Y 53 ALF, i) Ak
W22, R ALF [ S0 F - o3 2 T A ke i A
SRR TG E S R TRl A i i B
FEH ., HHATXHEY: HBV BY HBV JBYL AT
R B e S i i st e R PR Z , 0 OB
HA R 35 4% 2 AR A S 20D

B IE % R % [ B1 (high mobility group box 1,
HMGB1 ) & —Ffr dl B (4 W 10 58 VA 5T, 75 22 7 A fie
PEVEPRIR I A i FE v R B AR, E A5
ZHH HMGB1 K 54% 17 R £ & (single nucleotide
polymorphisms , SNPs ) 5 EEIE IR 2 X194
S B DR 3 00T A AL A A 2RI A AR G
BT HMGB 555 #E VEIF 42 I 27 4k 46 40 B
S CHOARUJH R S MR AR C 5 88 %2, H HMGBI 5
ALF R IBFST AR, Oshima %57 §iES2 ALF
B M3 HMGBL /KF-F+i5, Ho il 3% h HMGB1 7K
12 R IR e B Tl (AST) .25 A5 . Majumdar
AU BN LA 7 M R T B ALF B 1ML 3
HMGB1 7K -5 {5 ) B 20 /&7, H HMGB1 7K F- 5 [
PRRUEAL FO AR 52 TR AR G, AT R S 13 AL 2 P T 58
ALF (A 9br 9. (H HMGBI £ £ 2515 HBV
A2 ALF {9 56 B ME I 98 #1AR /D $iGE . AN 58 8R4+
HMGBI F:H 23515 HBV AHOC ALF A OCH 1

1 #RETE

L1 —f 50 ERINDYE 2 KRR 2013 4E 9 A
Z 2018 4 8 Hmti2 i) HBV A5 ALF 82 30 fi, 1
A )39 L PG B 5 — B e Mk S U BT 58 S 4 60
191 K IE A 60 (S BIFFE X 4. HBV G ALF

=1

IR, S QTR 58 5 IE R 3 D R
ARRHE : AFEN, T LA IR, AR RSO R,
TE ARG 5 R T 2 o 2l e S HLA 32 i Ji D) e
BN ; Sk SR 58 35 T HEBR AR 2 o T I
I UE B2 27 G0E 9 G0 B 22 i BE GE %5 HBV A 56
ALF 5 HERR AT S e 25 Mg M55 8 ALF
RSN, FFAT & 2012 4F AR A R 2 2 SR QU 2 0 2 T
W5 N THF#AEITHY ALF (2 Wi, H HBV
PRSI BT, HARRT A mppn S P . AT o
i A PR Bt A, O RIS 5 I

L2 ik
L2010 it #6if) SNP A SRR 4 , Bl 352 30k

A HMGBI 3 [H 2 0 52 19 5 529 DG I (1) SNPs A{if
W B 4k B rs1045411 , rs3742305 . rs2249825 |
rs1412125 rs9508752 .rs2892547 L 6 A4~ SNPs 1/ 5 i/
THsE,

1.2.2 DNA 2 #2465 40 E il 2 ml, EDTA
EPUEE, R R EAY AR 23R 4] DNA $21K
X 7] & ( Blood Genome DNA Extraction Kit, Code
No. 9450 ) $ZHL DNA | I Xz K i B Al 22 30 pl, T
-20 CUKFEPRAFE . DNA A5 . B2l DNA %K
1% Byt B B 5 1 FRL UK ik 7 Sk B — T BT L TG H R 1Y
o

1.2.3  SNPs fif i FERIRUKGIN  DNA K264 T4
Y TAR (L) IR A PR Rl T PCR 4738 S —1X
Wy vk 34T SNPs Ay 3 LR B (i Rz, (1) PCR ™
14 : A Primer Premier 5. 0 A5 19316 1L, 5
YIFs W3R 1, PCR S 4544:95 °C A2 3 min,
94 °CARME: 30 5,58 “CiBk 30 s,72 °CHE{H 30 ~60 s,
PEIAUREL 35 R, B ZFEMH 72 C 10 min £ 18 .
HUS pl PCR 74,1, 5% BEfEHEEIK , FLIK S %150 V
100 mA 20 min, (2) —f)3: A PCR =) 4fift [l
WG & (4= T.B518141) [ PCRF= ¥ , £ 17 PCR

HMGBI1 £ [F SNPs i | #&ill PCR ¥ 18 {ERMSIER

SNPs AT 31 47791 5 14131 4051
rs1045411 5" TTTTAGGGTTTATTCTTGACCACAG 3’ 5" TAAGGGAAATACCTGTTGAATGG 3’
153742305 5" TTCTTCCTCTTCTGCTCTGAGTATC 3’ 5" CTTAGTGATGCTGTGGTTTTTTGAG 3’
152249825 5" CTATCTAGTGCAAAGCCACGAAT 3’ 5" TAATAGCGTCCCACTACGAGAAT 3’
rs1412125 5" AATCCAACAACCAATTCCTCCA 3’ 5" GTGCCATATTCAACTAATCGTCA 3’
rs9508752 5" CTCACTGCAACCTACACCTCCT 3’ 5" TGGTGAAACCGTCTCTATCAAAAA 3’
152892547 5" TCCCAAAGTGCTAAGATTACAGG 3’ 5" CACTTAAACCAAGGACGCAGAG 3’
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PRI Y PCR BN, R IWAK F : Al AL i PCR 7= 9
1 wl,2.5 x BigDye 4 ul,5 x BigDye Seq Buffer 2 pl, 5t
RS I 1l K 25 B 10K 12 wl, O A5 1
96 CTAR4: 1 min, 96 °C 2 10 5,50 CiB Kk 5 s,
60 CHEfi 4 min, JEFF 25 ¥R ,4 CAFIELRIR, TP ™
Witk 235 E ABI3730XL )7 FL Ik , FH Sequence
Analysis FAFHEAT 04T

1.3 %iits a2 R SPSS 19.0 B b B4 H
Xof i 9] 2L -5 % HES 2 A DR 8 3 A e S5 a7 e RO %< 2R
TE 28 B A ( http ://www. oege. org. /software/hwe-mr-
calc. shtml) 5 2 & /44 H-W 45, P >0.05 FH]
FEREAICRNE, 2 BE DR A 43 A K 55 o7 J5 DR AR 42 11
HCHCR A xR B0 Fisher B IMER 1L, IE
Z5AF Logistic [M1JAREIEAF 8 KM P 3R AR = Fhist A4 45
AR AT R A, (035 2L AR | R A 20 B
PERE, T B LA b (OR) Je H: 95% f4 7] {5 X [
(CI), P<0.05 JEFAGIHEL,

2 # R

2.1 Hardy-Weinberg #4635 i 41 5 4 IE 41 6
A~ SNPs 7 g5 1) Jik PR 780 K A5 437 ik PRI 43 6 26 7 4 S 1
Kl , Y454 Hardy-Weinberg 3P4 (P >0.05) , 32/
WFIE AR LA RAFIR R

2.2 BaARAH>HEFAAEEMFILEK HBY
HIE ALF 2] rs1412125 37 i, C 4507 3 P % i - 2
P FFS 4 (31. 7% vs 18.3% ) , 22 5 HA it
BESL(Y* =4.043 P =0.044 ) , A7 5 5 K AR 43 A I

AN RE DR A5 191 26 5 ok PR 2L 1) FL A 25 S S8 3
HEN(PY>0.05), Wik2,

2.3 e &AF Logistic ®)a oA WIEARRY MR 2y
W& 5 AT IE S Logistic [mJ3 5047 .

2.3.1 LI HBV A2 ALF 41 4% W41 . 1F % 41 Jg 4F
WL T4 SRR L BT, 5 TT LA
L, rs1412125 {7 s, CC K& [ AL IE 5 A %) HBV #H5¢
ALF ({55 &R I (P = 0. 047, OR = 4.829,95% CI;
1.018 ~22.903) ; fE BB T, 5 TT FE A L4,
rs1412125 {37 5 CC + CT LK B E % A % 4= HBV #f
3 ALF R B840 (P = 0. 032, OR =3.289,95% CI ;
1.108 ~9.761) . WL.#E 3.

2.3.2 DL HBV #f2¢ ALF 21}k 41 . 20k 2 BT
RYUNFT A SRR B EREAT, 5
AA LRI LLAS, rs9508752 i i AG FEH AL 2 2, B
BT 48 5 % A= HBV A5 ALF (P =0.041,0R =
3.934,95% CI.1.061 ~14.583) ; fE B X R, 5
AA FEDH I 455, 159508752 i 5 AG + GG LR il &
M2 RUF % B % % £ HBV M1 26 ALF B XU 38
(P=0.023,0R =4.129,95% CI;1.219 ~ 13.985) ,
W7 4, 11045411 13742305 | 152249825 |, 152892547
P75 2815 HBV M156 ALF A B8 RT7AE K

3o ®

b i R 20 24 A FE R REVE T 2 251k |
TR o SRR SRR | B B e AT gt fe
ARSI S5 , FC P2 T 2 A 3R AR LR BRI R

%2 HMGBl EESNP isE&AEM  (fF)

15 rs1045411 rs3742305 12249825 rs1412125 rs9508752 rs2802547
GG/AG/AA  G/A GG/CG/CC G/C CC/CG/GG TI/CT/7cC T/C AA/AG/GG A/G AA/AC/CC A/C
ALF 22/ 6/2 50/10 20/ 872 48/12 20/ 872 48/12 16/ 9/5 41/19 16/10/4 42/18 217172 49/11
AHB 43/13/4 99/21 36/18/6 90/30 41/15/4 91/23 41/16/3 98/22 40/17/3 97/23 44/13/3  101/19
N 46/1173  103/17 40/15/5 95/25 39/17/4 95/25 40/16/4 96/24 38/17/5 93/27 45/12/3  102/18
P, 1. 000 0. 889 0.791 0.455 1..000 0. 894 0. 146 0.044 0.256 0. 102 1. 000 0.671
Py 1. 000 0. 658 1. 000 0. 896 1. 000 0. 896 0.266 0. 084 0. 607 0.273 0.788 0. 566

T ALF 2B, AHB S 2k CRIF R AL, N RIER AL P, F08 ALF 5 AHB HA P, R ALF 55 N AL,

3 IERAHL5 HBV 48X ALF 2 HMGBI E[F SNPs fif m 09 K ER 5T #7

Ft P B Bt
SNPs WM/ WW MM/WW MM + WM/WW MM/WM + WW
P1E OR 1H(95% CI) P1E OR {(95% CI) P{H OR fE(95% CI) P{H OR {H.(95% CI)

rs1045411 0.748  1.211(0.377 ~3.890) 0.714 1.436(0.207 ~9.948) 0.666 1.260(0.441 ~3.601) 0.741 1.382(0.202 ~ 9.430)
1s3742305 0.968 0.979(0.338 ~2.853) 0.912  0.906(0. 155 ~ 5.286) 0.936  0.961(0.364 ~2.536) 0.916 0.911(0.160 ~ 5.197)
1s2249825 0.917 1.057(0.370 ~3.021) 0.538 0.546(0.079 ~ 3.752) 0.871  0.923(0.350 ~2.433) 0.525 0.538(0.080 ~ 3.637)
rs1412125 0.097 2.757(0.831 ~9. 146) 0.047 4.829(1.018 ~22.903) 0.032  3.289(1.108 ~9.761) 0.111  3.248(0.762 ~13.836)
1s9508752 0.228  1.946(0.659 ~5.740) 0.263  2.405(0.518 ~11.162) 0.150  2.061(0.769 ~5.521) 0.392 1.897(0.438 ~ 8.208)
1s2892547 0.982  0.987(0.323 ~3.023) 0.476  2.053(0.284 ~14.851) 0.797 1.143(0.412 ~3.167) 0.471 2.059(0.289 ~14.683)

W OREF AR SR I M R RAF NS, MM/ WM/ WW g 36 i pE A, MM+ WM/ WW S i RS, MM/ WM + WW R B PLOR
95% CI ¥J ML IEAF- iy A H R G o
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x4 [MZERFRAS HBV 83X ALF 4 HMCGB1 E[F SNPs {i m B KB 47

Jt A AR (SR
SNPs WM/ WW MM/ WW MM + WM/ WW MM/WM + WW
P OR{H(95%CI) P OR{H(95%CI) P OR{H(95%CI) P OR{H(95%CI)
151045411 0.384 0.571(0.162~ 2.017)  0.587 0.561(0.069 ~ 4.530)  0.330 0.569(0.179 ~ 1.809)  0.691 0.661(0.086 ~ 5.101)

1s3742305 0.409 0.600(0.178 ~ 2.019) 0.123  0.203(0.027 ~ 1.542) 0.188 0.466(0.150 ~ 1.451) 0.160 0.243(0.034 ~ 1.746)
152249825 0.562 1.422(0.434 ~ 4.662) 0.629 1.536(0.043 ~ 6.727) 0.737 1.211(0.39 ~ 3.702) 0.576 0.491(0.041 ~ 5.939)
rs1412125 0.443 1.575(0.493 ~ 5.028) 0.112  4.247(0.713 ~25.291) 0.193 2.013(0.703 ~ 5.765) 0.144 3.643(0.644 ~20.611)
1rs9508752 0.041 3.934(1.061 ~14.583) 0.132  4.886(0.621 ~38.470) 0.023  4.129(1.219 ~13.985) 0.254 3.045(0.450 ~20.591)
rs2892547 0.821 0.865(0.245 ~ 3.056) 0.510 2.117(0.228 ~19.692) 0.956 1.033(0.328 ~ 3.258) 0.488 2.186(0.240 ~19.940)

T WO A S D, MO AR A [, MM/ WM/ WW Oy 3 8 AR50, MM+ WM/ WW Oy (B A5, MM/WM + WW Oy B 05 PLOR

95% CI B e IEAE I MEBIR R G o

TR AR A S R 9 02 W BB AR TH
i ST 0B 1) UL TN R R YL B
% % 2RI RWIER A, 15 32356 R 7E T ol
oA R P A PR AR B 2 B A D4R O T R
JeAgE B FE DR 4 S BRI 55 Hh & B AR SR 4K [H F ( TNF)
£ 4% TNF-o J2 TNF-B ., [ 40 ffd 4y 2 -10 (1L-10) T4k
RiFAEHEA 10 (IP-10, CXCL-10)  4E4: K D 721k
(VDR) A 140 M40 (HLA ) 48 it [ 28 B 431
(ICAM-1) 25 3L K 5 2, BT 46 e AL AR 56 T L
FEPEHE2009 AEARIEIESE T IL-10 £ A-592C F
T-819C Wi~ SNPs {3/ 5 5 HBV #H3¢ ALF i 3 %GBk,
Wi 22 1A o (ESR1) 224 IVS1 T401C 1 T29C Fi
A~ SNPs i 5.5 HBV #1156 ALF (1% 5 8t i 35 A 5¢,
ESRI HpH Bf% 7 20C401C a] #4 5 HBV #H5¢ ALF
(2 8 . T 2012 (F5E 2B, ESR1 JE P o Al
[¢.30 C;c.453 =397 C] Al fES2 [ ABEX] HBV Af
5 ALF 3L 5 Bk e i &,

HMGBI J&—Fhm B RSP IR A B AR, T
W5 A T R A0 Y B A RN B R R A A%
HMGB1 5 DNA 43 Fi/NAHERE R A &, 2 55
SER/IMERISE RS AT DNA Z 6 st eSS,
HMGB1 i 1] 38 2 3840775 A0 B A% 15 g 200 6 194 =5 30436 LA
FIRFE 545 4 A 1) B s B 7% R A b, B A Y
HMGB1 5 B 94 3L AL 2K 7= ) 32 & (RAGE ) F11 Toll
FESZ AR (TLR) 2545 438 it 2 i 5 5 % 5 AL R 5
HMGB1 B3k, It — DAL i ZFh 240 i I 40 IL-1
IL-6 \IL-8 \ TNF-o %5 % 7 A FURE T, 338 ik 1A P ) 4 922
JenE S Y . HMGBL w3 i | i ICAM-1 | 1fi % 4
GRS 7 1 (VCAM-1 ) 1 F3R 0075 5 U4 9 52 40 i
451405 s HMGB1 ] 53 o] 3 4 3 s T 4 L 5 e 40 g
TR SR AN A AR 24 o 24 P 94 40
R IR A (SO B 56 2 AR ) JFE—
SN, HMGBI i o] 3 35 3= 8l 43 b 5w sh ¢
BT SRR &t 5 5 . BETE R, R
S i/ PV T, HMGB 7E SR 40T 20 7= A 1 6 4 4

AR5 T B, AN T A S T4 e B 4 . D41,
S UBERIR Z2 M 45 19 ALF K BRUBE AR (4 BFF 5% v
BRIMYE o HMGB1 H B s 18] 4 Al 4 A A1 - Wk, (R H:
I RFLERT R K, KR ALF 332 7 HMGBI Rt
(9 ST 400 e s R i o BSOS T R R B L
T4 B 1135 HMGBI K SE i Fie i 2 BB %
B SR N, HS ALT (AST [ TBil /K- 5 1EAHOC,
5 PTA (Alb K2 GAHSCE, #&/R 1ML HMGB1 /KP4
T IF 48 0 ™ F R R 36, Deng %1 75 B 5%
HMGB1 1176G/C 27515 HBV Bl 5 A IR =
YR RBRPERT & B, GG JEN B AREAE HBV BRI &
AR S R A | R R R A XURS 3G .
HHWF5EF5 s HMGBI 1176G/C 2445 HBV RIS
JE R MNP (HCC) i & LA S Bk, 5 GG 3k [H Al
I HEXT HBV JE& YL f5 HCC 1Y fE0 XU BE 3 N, G 45
fEFEA 5 HBV B J5 BT 609 & A= A 56 . Wang
211973+ HMGB1 il RAGE JL[H 7 A~ £ 25 P {7 15 A7
I3 %5 BE A 9 B &2 B8 HMGB1rs1045411 JE PR 2 25 PE
REA I A0 e g 1) RO RURS: o AR 9% B kAT T
A & HMGBI J£RH 22515 HBV A6 ALF [ CHM:
WHoE, BT 6 4> SNPs fv g1, 25 R JF K &k 0
1176G/C (153742305 ) 11045411 £ 255 HBV K
ALF 1778 8., T 11412125 159508752 Jk [Rl £ 4 1
5 HBV #¢ ALF 7 ¢, H T ALF 29 2 . &k d
L3 B B AR X R, BOAS I 5 4 B HMGBL 3
515 HBV #H5¢ ALF (19 6, H & h TR
F—Ppar B TR B B T vk, X ALF 5y B AT
TR, LA Ry R AR SR V(S

25 TR, 11412125 37 5 CC 8% CC + CT LK Y
FIEH AKX HBV AH2¢ ALF 119 55 B 388, C 4545
IR AT HE 3 0 1E H N B HBV #H 56 ALF A9 XU RS ;
rs9508752 {3 15 AG T AG + GG LA 2tk 2 BT
REHE W5y kA HBYV A G ALF, {H HBV fHC ALF
AR B IR K R i WL 2 2% AR 9 BT e RE AR HE A /N A
FE DK SNP o7 o5 1) 3% SO P ) AFAE S IRV 2R ¥ T g
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X8 45 SRt i — 22 52, LA AR A T 12— 2 ) T fE
ﬁﬁ%%%\ﬂ HMGBI #7228 57 HBV Mi2¢ ALF i
YEF ., I %Tﬁjﬁﬁﬂ‘i”%% RESIE, IR T
BN AT R PR R A IR A S o
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