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[Abstract] Objective In order to evaluate the potential efficacy of siRNA compounds for hepatitis B virus (HBV)
infected population in China, a representative cell model for HBV in China was constructed. Methods The Chinese HBV
reference genome was constructed by selected 1 416 B2 HBV genome sequences and 1 636 C2 HBV genome sequences
that were epidemic in China. And on this basis, the cell model of the representative HBV in China was constructed. The
expression of cellular HBV DNA and cellular supernatants hepatitis B surface antigen (HBsAg) and Hepatitis e antigen
(HBeAg) was used to evaluate whether the system was successfully constructed. The siRNA compounds evaluated by
this system were further tested in HBV transgenic mice. Results HBV DNA, HBsAg and HBeAg were all expressed
normally in the two cell models, and the expression values of B2 type were 50 585 copies/pl, 0.55 PEIU/mL and 55. 88
TU/mL. And the expression values of type C2 were 45 302 copies/pl, 35.31 PEIU/mL and 56. 9 TU/mL, respectively.
Compound BPR2030, which was evaluated by the B2 and C2 cell model, was injected subcutaneously into HBV transgen-
ic mice with a single dose of 3mg/kg. The maximum expression of HBV DNA, HBsAg and HBeAg in mice serum was
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decreased by 1. 82 (logl0 IU/mL), 2.55 (logl0 TU/mL) and 0. 95 (logl0 PEIU/mL) compared with the baseline, and

the activity was significantly better than the positive control 7-35 days after dosing (P <C0. 05). Conclusion The Chinese

representative HBV expressing cells are successfully constructed, and the siRNA evaluated by the cell model shown high

activity against HBV virus in HBV transgenic mice, indicating that the cell model is stable and reliable, and favors more

targeted development of gene-based drugs suitable for HBV patients in China.
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Table 1 Distribution of HBV genotype

HBV 3£ A 1 FFHIECH FEA & b (%)
C 3 070 32.98
B 2 069 22. 23
D 1261 13.55
A 982 10. 55
CB 411 390 4.19
E 375 4.03
F 303 3.25
DC H 41 %I 285 3.06
DE i 41/} 265 2.85
Hesan 118 1.23
BC 41 % 114 1.22
G 49 0.53
H 28 0. 30
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Figure 1 Distribution of conserved locus of B2 and C2 genotypes and R? value
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Table 2 C2 population linked genetic loci
TR PA PB  assmebleSite HPS PAB R? Dist HPS freq(=0.01)
1234.C 0.498 0.533 1222, 1234 TG 0.037 0.837 13 CG: 0.4811, TC: 0.4578, TG 0.037, AG: 0.0134
1781. T 0.502 0.531 1781, 1783 AA 0.043 0.800 3 TA: 0.4853, AG: 0.4572, AA: 0.0434
1234.C 0.514 0.533 1225, 1234 TG 0.061 733 10 AG: 0.4517, TC. 0.4499, TG: 0.0605,GG: 0.0134
- 0.498 0.514 1222, 1225 TT 0.468 0.720 4 CA: 0.4285, TT: 0.4682, CT. 0.0391, TA: 0.0159
997.G 0.507 0.538 919, 997 AA 0.077 0.616 79 GA: 0.4603, AG: 0.4297, GG: 0.0324, AA: 0.077, CA: 0.0006
2220.C 0.515 0.529 2220, 2309 TT 0.081 0.589 90 AC: 0.0018, CT: 0.4468, TC: 0.4181, TT. 0.0813, CC: 0.0257, TA: 0.0134
53:T 0.54 0.494 32, 53 TC 0.076 0.588 22 TT. 0.4615, TC. 0.0758, CC: 0.4181, CT. 0.0281, NN. 0.0116
997.G 0.538 0.564 997, 1057 AA 0.146 0.407 61 AG: 0.3912, GA. 0.4181, AA. 0.1455, GG 0. 044
2724:G 0.386 0.781 2724, 2793 AT 0.178 0.377 70 TT. 0.2304, CT: 0.107, AT: 0.1779, GT: 0.2647, AG: 0.205
— 0.732 0.543 1738, 1746 TG 0.520 0.306 9 TA: 0.2109, TG: 0.5196, GA: 0.2433, GG: 0.0232
1234.C 0.713 0.533 1233, 1234 GG 0.256 0.302 2 GG. 0.2561, GC: 0.456, AG: 0.2726

V¥ :assmebleSite ZH 2B FH] A B X W 19 AR FRA7 A s PAPB AR $ assmebleSite Ak Fr I 08 08 3L 76 BEAR b 90 A9 451 % ; PAB {2 3L A AR At AB
) B 72— AN JE PR 21 E 030 % s HPS AR 3R W07 5 e KA R BB 4 & 5 Dist {03 A B 7 2 8] [ 15 85 s HPS-freq fUR T A A Rl B 445 LR BIE2 & 3
I3, 2R BB BT T AB O BREE 4L A s R? S35 b RE 5 07 36 v (9 7 S0 5 Bl 56 45 Jote 4R 3 i JROABE 23 241 20 35 A1 28 i 38 1) O

#3 B2EEESEEMS
Table 3 B2 population linked genetic loci

R PA PB  assmebleSite HPS PAB R? Dist HPS_freq(=>0.01)
—  0.629 0.631 2753, 2785 CG 0.605 0.799 33 CG: 0.6052. AT: 0.3418, CA. 0.0113, AG: 0.024
—  0.619 0.629 2713, 2753 GC 0.592 0.748 41 GC: 0.5918, TA: 0.3411. GA: 0.024., TC: 0.0127.AC: 0.0198
0619 0.631 2713. 2785 GG 0.593 0.748 73 CGG: 0:5932. TT: 0.3355. GA: 0.0106. AG: 0.0184, GT: 0.0127.
TG: 0.0162
—  0.554 0.631 2726, 2785 TG 0.54 0.632 60 TG: 0.5403, CT: 0.346, YG: 0.0014, CG: 0.0763,AG: 0.0113
—  0.554 0.629 2726, 2753 TC 0.537 0.622 28 TC: 0.5374, CA: 0.3538. CC: 0.0763, TA: 0.0148. AC: 0.0113
—  0.619 0.554 2713, 2726 GT 0.525 0.569 14 5211253%7010((1)’%101%’41"040(()154OA’(I)"Olg()l(JZ( 0.0791, AC: 0.0085, GA.:
— 0.723 0.659 1848, 1898 AG 0.598 0.329 51 AG: 0.5982. TA: 0.2062. TG: 0.0593. AA: 0.1236
— 0.723 0.792 1848, 1915 AC 0.673 0.306 68 AC: 0.673, TA: 0.1497, TC: 0. 1116, AA: 0. 048

1E :assmebleSite ZH2E R FE 5] A B %F R A9 AR ARV 55 s PAPB /8% assmebleSite A& f5 b 19 55 3% 78 B 74 o H B0 9 45 %2, PAB AU R L Ak N1 3k AB
[ b 7E — > B R L A% 5 HPS AR 3 P A o e KBRS 21 5 5 Dist AR 3R A B 80 A B B s HPS-freq fURPTA A FI B A AR LG4 5 3
FOAT A s R S b0 RL 5 05k P A S5 0 o 480 1R 3R B MR 4 241 2 5k TR R o ) 9 o

x4 HBVERRTMGEAE HBY REMERSEFIIMLLE
Table 4 Information on common HBV mutations and frequency of HBV

mutation in Chinese population and reference sequence

T E A HBV #dii BIC 1

HBV ¥ W58 28 v g5 E 5 7 B % B2 C2
T1753/C/A/G <50% T T
T1754G <50% T T
T1758C <50% T T
A1762T <50%1>50% A T
G1764A <50% |>50% G A
C1766T <50% C C
T1768A <50% T T
G1862T <50% G G
G1899A <50% G G
A1762T+G1764A <50% |>50% AG TA
2.3 B2 fIC2 RAMBEFREL RIUEATI

Fgt iy 1.3 A #5 DL Y B2 F C2 56 R Y ik & 48 B2-
pcDNA3. 1 Fl C2-pcDNAS3. 1 4 5l ¥ 4t 3 A HepG2
A M5, A I e ) R0 A M 2 REAG D 1) HBV Ry H %
204y HBsAg.HBV HBeAg #1 HBV DNA, B2 f1 C2

5 DR Y SR i e i 4 il HBsAg 1 3R 38 1t 1o 35 5 T X
HRZH (D-pecDNA3. 1) (W3 5) ., ¥d W 1 3o 14 d iy
B2.C2 A A 5 R AS 5 58 5L T b 55 4 HepG2 41l L,
JEHESCI HBV DNA By R,

RS XMRBAT HepG2 f HBV X HS MR EKF
Table 5 Expression levels of HBV-related components of corresponding

plasmids in HepG2

. HBV DNA HBeAg HBsAg
(copies/pl) (PEIU/mL) (IU/mL)
B2-pcDNA3. 1 50 585 0.55 55. 88
C2-pcDNA3. 1 45 302 35. 31 56.9
D-pcDNA3. 1 141 705 38.31 9.71
2.4 FFI SiIRNA 75045 2 #47 siRNA i1

ZHFH &k A& E HBV 2% 5K 4] B2,
C2 M4 siRNA JFF BTN 8 T 4 557513 A
BT SRRy sz i sy . Hh BPR2030 fil BPR3001 ¥
81 HBV 2. 1kb, 2. 4kb. 3. 5kb #% 3% 4% ; BPR3007 F
BPR5001 ¥ i # |5 HBV 2. 1kb, 2.4kb, 3.5kb,
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Table 6 Sequence information of siRNA

AAIFGE I U A A D B (U95551. 1) 4i i 1T
WAl HepG2. 2. 15 X fi ik 1 81 A9 35 Mk it 47 T 40 4
PR . AT 4 XHEEI siRNA 1649 DL K — AN B
PE SiRNA Z B ¥ (PCH, S BY & C %®

¥ 51 1D SS5-> 3 AS 5->3
CUUUCUCGCCAGCUUA UUGUAAGCUGGCGAG US11492623B2 N JF Y siRNA {1k & ¥ (vir-2218) ,
BPR2030 cxp AAAGUA ) o - S
BPR3001  CCUCCUGUUGCUGUAC  UUUGUACAGCAACA Z PR S B © 2 A R X AT R T 1R 1 L
AAA AGAGGGA JFF 10 1 R 39938 3% . BPR2030, BPR3007 {1k ¥ 41 78
BPR300;  CCUUGAGGCAUACUUC  UUUGAAGUAUGCCU ; .
AAA CAAGGUU 1/0.5/0.1 nM ¥ )& T % & HBV RNA, HBsAg.
BPRS001 EIIJJ(/‘;UAG(}CAUAAAUUG gﬁ(éxéégUUAU(}CC HBeAg ¥4 =50 % i #1 il 2% 5, BPR5001 7E f% fiK ik
J£ 0.1 nM F 4§ £ HBV RNA #1 HBsAg. HBeAg [y
2.5 f5I siRNA 7 HepG2. 2. 15 4 i 09 35 M VEHr PR R >25% ., WA 2,
- 1001
75 ¥
. B 75
kir = 75 E
= g o
Z 50 < 3 50l
< 2 50 @
=4 = jast
> = >
&= > m
T 25 T s = 25
01 0 0
B
QQ %Qf,)% ADQQ\ @6\ 6°Q\ O QQ (\9,,)0 ADQB\ @6\ 6@\ @
S &9 FFF 9

g v M | [lo.s o

gt ienM [ [lo.s [Jo

B 2 siRNA 7£ HepG2. 2. 15 i # 8 ch g 3% 14
Figure 2 Inhibition rate of siRNA in HepG2. 2. 15

2.6  f#ill siRNA 7EH [E HBV 41k 2% B2.C2 %&
PR ) 4 A B D Dy T tE — 25 AR R 1 )
HBV B NHER N 9% 82 19 siIRNA {659, A 052 Fl
AR E HBV AT S % B2.,C2 HE 20 (1 241 il
BRI AT IEAL , 24 B T 3 XF siRNA L& L K —4
FHPE SIRNA Z IRy IHPES YA b ARAFRIPAL T
4 % siRNA {6 & ¥ %F B2, C2 HBV % i 40 i b &
HBV RNA 1 HBsAg (1 4 #l 4 5. BPR2030 #
BPR3007 7£ 1/0.5/0. InM #¢ B T % #5 Fb 40 Jfd H #4
HBsAg #1 HBV RNA {734 il /K F & F PC 41 (I
3, Mi#E B2 B4 jfd o, BPR2030 7 ik ik B N R B
I BPR3007 B &5 (9 % 48 HBV RNA #I HBsAg 1y
HHENEPE(31% 0s -3%.77% vs 71%) (JLIE 3A~B),
N Sy BPR2030 Xt o [ i 417 HBV il ] 25 7 2k B 47
A I AR | J5 2k 8 BPR2030 #5473 9 14 9 0 3F

2.7 FF L96-siRNA 7E HBV #% 3 K /)N B 4 1 7
KE HBV #3586 KN CA B 39 52 56 45 1 5oR
2N JE T~35 d ik A& BPR2030 i BH M X B AL
A3/ HBV DNA,HBsAg, HBeAg ¥F

B 8 1 300 5 Pk (R P (E A Bk P <<0.01, P <
0.05.P<<0.0), (WL 4>, LIHHELEIEE NS
% ,BPR2030 fb-& %t HBV DNA § f5c JH1 i) 335 1
MIEL G5 14 K, 8 1. 82(logl0 TU/mL) ; X} HB-
sAg B I KA GG P BAE R 25 )5 58 14 K, Ry 2.55
(log10 TU/mL) s %} HBeAg 4 fi I il 3% 14 ) BLAE 25
25555 7 K.k 0. 95(logl0 PEIU/mL), PC 41 HBV
DNA HBsAg.HBeAg I 5 J A il 1 £ 43501t B AE 56
14 K8 14 KA 7 K, R 1.21 (loglo TU/mL) .
2.34(logl0 TU/mL) 0. 69(logl0 PEIU/mL),
3 itig

ABIEGE R B — BT (4 J5 vk R i 0 b [ AT PR
HBV 33k 20 il B8 A 280 R 1K 5 — i IR 43 B BRAR AL 5 A
() HBV 2% ULAZ S5 F0 7 48 154 348 i siRNA 24 8% 45 2R
MR 2. Z4E R HBV DNA . HBsAg. HBeAg #J
IEH 35 HBsAg (F SO #3) R H L 2 & il —
ARG IR A B ST A 0y B HBY AT S %
B2.C2 5 A 21 J5t kL 75 240 B b 68 IF 8 % ok B &
Sl
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Figure 3 Inhibition rate of siRNA in vitro evaluating model of reference genome of HBV epidemic strains in China
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Figure. 4 Effect of compound administered subcutaneously on serum expression of virus-related components in HBV transgenic mice
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ik o [ AT HBV 33K 40 i 0 A . A 141 BA
138N T — 4 = S B sIRNA fk & % BPR2030,
JE7E HBV B/ 315 3 1 ik — 20 i 14 936 7k
Wik, SRR ZEWARAES 2505 35 d AR R
1. 58(logl0 TU/mL) ) HBsAg Ml K. 41 4 H
BATE & i L X v ) HBY 3047 0K 4 2 ) 200 Jif 455 780,
g H T siIRNA 259 14 1l R i 245 2000F Ak % I & T 58 &

o R SIRNA 259 fl 5 22 1) v (] 2T 8 S B
DREVE IR A FAT HE 20 B SO PRAN (.

Ja S A L A 22 10k i vh ] HBV 47k B2, C2
SR AAV-HBV N BB g — 2 25 HBV Ik
PREGWFFE ) 3l W) B 80, JF 34 i s 2 vh [/ HBV i 47 bk
WSz PR B X siIRNAL $2 =t HBV 2545 19 7
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AWtgeiy g 7 E HBV ATtk B2.C2 HEH A2
%y S FAH R /Y HBV 3% 35 40 M R 2% 40 M 3EAG T
fBe ik siRNA FE i [ AT HBV v i 40 8 B0 I7 250
VR TG PR AR 1Y AL & W 34T 3l W A 9 B 5 R A
RIACE WAE R AR K 8 K FE DTN 72 D 3, B T R 9L
Fdt HBV 36 M 2 2508 T 1F 76 B K i Bl DX 8 47 1 IR
2 W RS ZE Y.
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