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[ Abstract] Objective To evaluate the impact of hepatitis B virus ( HBV ) genome C1913A/G mutation on
disease progression and the viral replication capacity in vitro. Methods 385 patients were categorized into mild
chronic hepatitis B(CHB-M,116) ,severe hepatitis B(CHB-S,123) ,and acute on chronic liver failure (ACLF, 146)
sub-groups. Full-length HBV genome extracted from patient 's serum was amplified by PCR and the G1896A,A1762T
+G1764 A and C1913 A/G variant incidences were calculated . C1913 A/G mutation can cause the core protein s fifth
residue proline replacement by threonine or alanine . The difference in incidences of C1913A/G among groups was
analyzed. The representative C1913 A/G mutant was picked out for site -directed mutagenesis converted to wild type as
controls by. HBV 1. 0 full length genome derived by BspQ 1/Sca I double digestion was transfected into HepG 2
cells to compare viral replication capacity and HBsAg expression between C 1913A/G mutant and wild type.
Results GI1896A, A1762T + G1764A and C1913A/G mutation detection rates were 17.45% , 27.43% and
51.63% (P <0.01);21.32% ,32.64% and 78.61% (P <0.01),15.52% ,33.33% and 35.62% for CHB-M,
CHB-S and ACLF respectively (P <0.01). The C1913A/G detection rates were 26.34% and 31.13% (P <0.01)
after the age-revised in CHB and ACLF groups. Replication capacity and HBsAg expression of C1913A mutants
reduced by 32. 6% and 9.7% compared to that of wild type ; C1913G reduced by 50.7% and 9.2% respectively.
Conclusions  Incidence of C1913A/G mutation increased along with disease severity , which was statistically
significant. C1913A/G mutation reduced viral replication capacity and HBsAg expression ; it was possibly due to
changes in the core protein structure . The results suggested that C1913A/G mutation may be associated with disease

progression of chronic hepatitis B .
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Virus replication
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2. X 1913 £ 5 £ %48 . QuickChange &2 5%
AR EXT 1913 A/G 2 i 548 [0 52 R BF A AU 1913C,
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R2 BHERFRIT

HBV DNA

) A HBeAg ALT TBIL PTA G1896A A1762T + CI1913A/

a0 B Bk - - - - (logo #5017

(% ,xxs) (+/- %) (U/L,x +5) (mmol/L,x +5) (% ,x +5) (%) G1764A(% ) G(%)
ml,x +5)

CHB-M 116 100/16 41.1=+13.0 88/28 169.00 £249.00 42.38 £76.80 95.62 £33.91 6.27 £1.26 17.45 21.32 15.52
CHB-S 123 106/17 38.8 +13.4 58/65 460.39 £376.02 106.54 £112.31  65.60 £18.93 5.93 £1.36 27.43 32.64 33.33
ACLF 146 119/27 46.0 £12.0 49/97 527.70 £995.60 313.40 £144.30 33.42 £4.20 5.00£1.90 51.63 78.61 35.62
P1E >0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

R3 ARSI R EE S H DR IE R 1950

415 % R (S xxs) GI896A (% ) A1762T + G1764A( % ) C1913A/G(% )
CHB 111 32.02 +6.23 43.22 68.52 24.34
ACLF 45 33.47 £4.73 77.84 31.13
BRI PIE KIE <0.01 <0.01
ZHES PE 0. 02 0.03
BEATSEH 0T, G1896 A, A1762T + G1764A #1 C1913A/ Ho®n

G A8 4% R AE CHB-M . CHB-S fil ACLF =41 i % h
30 K 17.45% , 27.43% H1 51.63% (P < 0.01);
21.32% ,32.64% , Fl 78.61% (P < 0.01);15.52% .
33.33% 1 35.62% (P <0.01 ), i % {E CHB-M,
CHB-S fil ACLF 5 F} 755 ¥4 # CHB-M il CHB-S #il
ACLF H# &A= R B 3, B R R 3 #4548 S % A7
Giit 225, IR %OR R CHB-M , CHB-S il ACLF
% HBeAg FHTE% PTA Hl HBV DNA #HK RFE#AI%
(P <0.01),1fii ALT F1 TBIL & & WK K T+ (P <
0.01),

2. ARAESFAEAIR 5 UL AR E S5 1 B
RMEZHZE ST B AEREAS B AR E S5 5 W
2 CHB 41 Al ACLF 41 (% 3), R E 43 H G1896A
A1762T + G1764 A F1 C1913A/G 78 R4 Bi 4124 2%
(P <0.01),ZE Logistic [l 43#7 78 G1896A ,
A1762T + G1764A F1 C1913A/G 75 52 CHB ¥ k&
A ACLF [RESHE

3. HBV DNA &l 1 0 PF B = mso A . L2
HLE) A1762T/G1764A XL AR 53 1 Ky X B, Real-time
PCR J5 A HEER A% O UKL ES T HBV DNA 28 i, S Bk
1.0 i HBV {RANZ il 7, A% 5 7Y (1) BUBE A 55+ A17627T/
G1764A Sl 1A N B A bR P2 55 T 67% , C1913A i
C1913G & Hill J1 540 7 BF A= Bk 43 BIBE AR T 32. 6% Al
50.7% (& 1), Kl 2 B BF % HBsAg, AU 78 5 )
A1762T/G1764 A HBsAg i B #5 AH N BF AR R4 i T
20.9% ,C1913A H1 C1913G HBsAg i J& 4R 107 B A= bk
BAR T 9.7%F19.2% (K 2)

H T, 784t 5t 2 R 5 0 B R e AR e — Fh F2 22
(N SE T AR ) B, At K 20 4 AC NI T 2T
SRR . RN T R 5% BINE R R e
PEIF 98 , ARG , 78 Hh A B sl A st RV 2 4 90%
DL 25t B P45 . HBV JRUYS & A8 VAL FI T
TRUFF R (14935 BRATL ) 2 v o 2 FIATLAA U e 1), FOs
AR PRSI N K % HBV LN AR Al g Hoh &
FENZ —, H C X GI1896A FIFEAMZ . E 51T X
(BCP) A1762T/G1764 A 114 578 # S 1 B2 (1) WL &7
TERUE HBeAg B9 Ty M T ELA/EF , HBeAg 516 &
(LR R 06 L HBV A C X GI896 A 75 R
5528 N AR BT (TGG) 28 N 1% T (TAG) |
M HBeAg B 9% A M4 1L, BCP X [ A1762T/
G1764 A XA SR {fi 3" =R IRl b A= oA, e vk
I AR RS T A

CIUFSIRTE C XIS 20T fE 2 A% O
R4, HBV 38 2k ek 5 3 A AR Sl 32 0o e ik ki
PEWEA R GBE I P R 7 1 HBV A8 SRk 23 A
PO BREIR , X PP 0 A B EE M T 40 (CTL) R4
PR SAE R (RS e 56 B A T
5 S BB 4 FRE Ak, s34 AT LA S A s )
PER! IRl HBeAg BT K250 s 550 HBV %
KT LR EYE X HBV 52 61 ARG 58 A0 42 i 20R
XL B AR AT B 23T 2T 49 95 75 10 A 16 AL A F R
i, CHIFRIEHE C XKALF 24 T 1M B 1A%
REFRAL, Hirh HBeAg # HBeAg 215 32 CTL 43R 510
il HBV YL P40 A4 3 2280 H AR, CTL 0 A9 B 28
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2 2R T 4IRS A% Dy e A 252 1 4 A R -
e, AT ARG e R ™ AL A O ¢ X R
A5 B 255 [ HBeAg Al HBeAg FYZS AT RERLAS , (i
kR R R B S HBsAg Fll HBeAg HYAGIN | 25
TR IGTG AW RA P e

LA TR C X1 C1913A/G 785 4E ACLF
R R R AN C1913A/G 78502 ACLF 1y
STIERS R 2R H R X128 S Xt 1 A 0 2 T 2 A 52 i)
AT WA RIERS I 7E HBeAg L 1 5%
g B, C1913 A FEARAE TG B 2845 %8 (33.3% ) ]
B TR 2 W A5 %2 (0) , 7E ALT w1y,
C AR AW B &, 1913 B RE L, i
R DX B AV S R B B o I 2 R e A8 I A R sl TN
SR, T I AR X T s 5 A i s A 2R,
ICIZ 278 ] e 2 A B B TR A e, il O B R
SRR A O PR G5 # AR AR AR, ATl C1913A/G
ARG R HBV ZHIRA% B0 E 5 5 A
PR KA AR S OB ER N i LT, T RE SR
i) B 1 G A5 5 IR 254, 15 5 IS B8 U0 (o i ¢
o B AR AEN B I, e o o0 A A4
5 AN R S IR | DT 5 | 41 M i R AR AT,
g CRNF R ESE R A G, RS R A T 2 )
e I SEERATIESE

AWFFTLIR C1913A/G 7 i JEF G1896A , A1762T +
G1764 A S50 SAMATE AR S | AR [ Wi 2 BRI
REBH T, PR AR BE 1, HBeAg BHPESR, PTA
F1 HBV DNA ZR&F#K (P <0.01) , 1 ALT F1 TBIL &
KR TR (P <0.01)  TEARIB MO E M Z K R e &
fih b, #2875 C1913A/G 728 5 5 R 98 HORE AL AH G,
TEGETHF T ERE | % C1913A/G HEAT 5 2878 | 3K
FRBRIFTEA 5 LASP L PR 5 357 58 4 AH ) fr) B A 280 i) A X6
TR M3 1. 0 % HBV E BRI EF T8 1 ST, HERR AT
JiJa 2 7 X HBV &l (4 52 i, L4 L A17627T/

G1764 A VR X BRHEAT S i PR, 45 R R W] C1913A/
G ARG a6 11 35 PRI, HBsAg A5 25
2% —8E K, 20X C1913A/G A AR 5 R
WU 2E SR AT 20 HBsAg 234 F1 HBV DNA &
il 77 VR FHAILR B 6T 2,78 11 9 0 £0 1 52 Ml ik A5 it
— 5,
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