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[#ZE] a 4.4 A pSUPER-RNAi £k 2 % # 47 HBs RNAI F Ay S e FHRER LT, F ok kit F & k4t
HBs # B X 47 3 4% siRNA(HBs-siRNA1, HBs-siRNA2, HBs-siRNA3) , #] # 3 # & 4 # fk pSUPER-HBs-siRNA, 5 HBV /&
B E B AMEY 293T @ M,72 h TR E# LM E, L EE PCR A ELISA 5 % 3 # T4 F 7 4 HBs 85 T3 8 &, i &
EETHhED, 4% R ME 3 TR AR pSUPER-HBs-siRNA, 8 & % 2 & AR B & & 4 0 293T, 2 % £ 4 70% U
b5t & PCR 7 ELISA % 45 &3 B 7 HBs-siRNA2 7 & 20 47 #] HBs #9 & 3k, 8 %] & 7 % 80% , 1 HBs-siRNA1,HBs-
SIRNA3 FTHZBFBE X . 2R B A 5% 5 L (P<0.05), &#k:RhMWE 3 M T H pSUPER-HBs-siRNA, i i #} 3
Bt A 240 % HBs # F % 3k 9 pSUPER-HBs-siRNA2 7| , h E Bt R E & T Ha,
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Construction and screening of pSUPER-HBs-siRNA efficiently targeting HBs gene

LUO Xiang-ji, CHENG Qing-bao, XU Feng*, TAN Wei-feng, JIANG Xiao-qing, ZHANG Bai-he, WANG Hong-yang,
WU Meng-chao
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[ABSTRACT] Objective: To develop a system to screen for the effective siRNA sequence targeting HBs gene and to identify the
interference efficiency. Methods: Three HBs-targeting siRNA segments (HBs-siRNAT.HBs-siRNA2,and HBs-siRNA3) were designed.,
synthesized and cloned into pPSUPER vector to construct three recombinant plasmids pSUPER-HBs-siRNA, which were then transfected
into human embryonic kidney 293 T cells together with HBV plasmid. The transfection efficiency was observed 72 h later, the interference
efficacies of the 3 segments were identified by real-time PCR and ELISA analysis, and the best one was identified. Results: Three
recombinant plasmids of pSUPER-HBs-siRNA were constructed successfully and effectively transfected into 293 T cells to induce RNAI,
with a transfection rate higher than 70%. The results of real-time PCR and ELISA analysis showed that HBs-siRNA2 silenced the HBs
gene expression by more than 80%. Compared with HBs-siRNA2, HBs-siRNA1 and HBs-siRNA3 did not demonstrate obvious
interfering effect (P <C0. 05). Conclusion: We have successfully constructed 3 siRNA sequences targeting HBs, and pSUPER-HBs-
siRNA2 can effectively silence HBs genes, which paves a way for future study.
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#E4 siIRNA, 5 HBV ki 5% 9 AR 293T 4i
Jifl, 5202 B PCR FI ELISA 3% 3 & THF 5
) P & 5L L 0 8 1 BB A AP0 il HBs 36 B Gk 1Y
sSiIRNA J¥51 , K J5 S F 57 25 0 S i,

1 #MBFFTE

1.1 ZZRXAAME  pSUPER AR N f [FH R} 2
B it A B2 B 240 i 5 AR ) Ak 2 B 5T BT EBS L M-
di ok a4k &4 H Qiagene 28 ], TRIzol Rea-
gent I [ Invitrogen /A F], HBsAg ELISA i Il i
R & S SR Y mI AR AL BRI AR g% YLK ) Li-
pofectamine Reagent 4 Life Technologies 2% A} ;=
fir.Jet PET 6 441 H Polyplus 24w, G418 14 A
Invitrogen A, Western E 352 + 2 i 5 F{U H
Bio-Rad 2 & 7= f; PCR 1Y & Fprogo2D #l
(Techne, Cambridge, England) ; %% ) & & PCR 1%
(Bio-Rad,iCycle iQ) .,

1.2 3 #F pSUPER-HBs-siRNA Ji #4269 #32  HBs
FHE DR DX PN AR i T % 30 A B T R L R B 3 B
G Ak A B DNA BBz, A T4 Wit X HBV (Gen-
Bank U95551 #f) HE P 240, fir £ HBs [ 51 460~478
636~654 F1 2 935~2 953 B FLAL Y 19 bp S ] B #b
JEH1,5 M B[R MK 3, 3" 3 A Hind IR 1
K, 5148 (1) HBs-siRNAL ¥ 31 (636 ~ 654
bp): 1IE X 5'-AGC TTT TCC AAA AAA TTC CTA
TGG GAG TGG GCC TCT CTT GAA GGC CCA
CTC CCA TAG GAA TGG G-3', )X X 5'-GAT CCC
CAT TCC TAT GGG AGT GGG CCT TCA AGA
GAG GCC CAC TCC CAT AGG AAT TTT TTG
GAA A-3";(2) HBs-siRNA2 351 (460 ~478 bp) :1F
X 5'-AGC TTT TCC AAA AAG GTA TGT TGC
CCG TTT GTC TCT CTT GAA GAC AAA CGG
GCA ACA TAC CGG G-3', X X 5'-GAT CCC CGG
TAT GTT GCC CGT TTG TCT TCA AGA GAG
ACA AAC GGG CAA CAT ACC TTT TTG GAA A-
3';(3)HBs siRNA3 J£41 (2 935~2 953 bp):1F X 5"
AGC TTT TCC AAA AAA TCC AGA TTG GGA
CTT CAA TCT CTT GAA TTG AAG TCC CAA
TCT GGA GGG-3', Jx X 5-GAT CCC CAT CCA
GAT TGG GAC TTC AAT TCA AGA GAT TGA
AGT CCC AAT CTG GAT TTT TTG GAA A-3',
VBRI m BigA TAMEARRS A6 Gk, &
R R EAZ AT BREELE 100 mmol/L NaCl &,
T K H 5 min J5 B AR A, DA 2 0UEE (9 4 A
Bglll 1 Hind [l K5 1 &K 3% B RNAI oligo DNA F B

pSUPER-Vector 5 ¥ Al BamH]1 + Hind [l i Y [5] Y&
4 700 bph B i J5 3% 4, 7% Ak DH5 e B2 51, R B
B 0% 0 B Pk ST FE . RNAI oligo DNA H BLE 3 A
FHI 7 % 7€

1.3 FERAR#F 293T @ fe L Yewi 24 h,293T
6 FLAR Ll 2 AE S QLB IA B 60 %0 L & BE . B AL
Y F DL . #F Eppendorf % A 100 x1 DMEM (&
MyE) # B¢ HBV Fik (1. 0 pg). pSUPER-HBs-
SIRNAJTAL (0. 5 pg) . RJE M A 6 pl Plus™ Rea-
gent, E IR H 15 min; [F B, 7£ 5 — 4 Eppendor{
o 100 pl DMEM (JE I #5) #5 B 4 pl Lipo-
fectamine ™ Reagent, ! 2 4~ Eppendorf & 1 AY N
YIRS, E WM E 15 min, B )5 42 DMEM % 1
ml B RARBURR A, Wk 15 95 LI B 57 5, A
DNA-Plus™-Lipofectamine™ "R A5 W,
37°C RPN ECH 5%CO, .9 F 3 h, #f DMEM(&
M58 ZIEH B JR AR, 4k 82 4E COLMRAE h B 9%, 48
h J5 Y8 40 i E 5 R RNA, 9547 J5 42 ELISA #
RT-PCR #ill

1.4 ELISA s AALIARFARA 50 pl, 3B,
PR X HE 4% 2 L, 4 L Jim A BA 4 et Bl e ot )
Bl IR AR L, BAAMAREASY
13 (25 O B BR A1), se 4 TR A0, S, B 37°C o
H 30 min, F TUEMR .35 2 FL AR L Uk U A5
fL.#E S s, BT EE 5 T, Bl @5
AW . BWA 1, TR E R, & 3TCHEF 15
min, FEFLINAZE 15, IR AT, B AR A 5L
%K 450 nm, B E K 630 nm, S HALKE,
SRJE B FLOE S B (DA,

1.5 S8 &% RT-PCR #& 0 1 JcHh #2406
RNA,RT & cDNA % —%, PCR &K (50 pb) .
RT 7F=¥) 0. 5 pl, 10 X Reaction Buffer 5 ul, dNTPs
(10 mmol/L) 1 pl, P1 (10 pmol/L) 1 ul, P2 (10
pmol/L) 1 ul, SYBR Green 1 pl, Tag polymerase
0.5 ul, MilliQ water 40 pl, Real-Time PCR S8,
94°C 4 min,94°C 30 s,58°C 30 s 35 fii¥4,72°C 30 s,
I35 NMEH, FJG 72°CHEH 8 min,

1.6 %itFa® RH SAS 8. 2 8 FH « K%
HEAT4H ] Fo 8, P<<0. 05 #m R B A %8 L.

Reagent

2 &5 B

2.1 3 #F pSUPER-HBs-siRNA Ji 45 64 # 3 & 4% 3¢
%R NI 3 f pSUPER-HBs-siRNA JFiki, 3
B ¥ 31 (460~478,636~654,2 935~2 953) %4 Blast
HRXT W, AR K A HAB TR T 5 5 Z [/ ; =35 18
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TR Y ORI AE 70% DL B (- D),

1 BERMAEIRT 293T 4
Fig 1 Cotransfection efficiency of pSUPER-siRNA and
pcDNA 3. 1-HBYV 3. 6 vector into 293T cells
A:Mock control; B: Cotransfection group with pSUPER-siRNA and
pcDNA 3. 1-HBV 3. 6 vector. Original magnification; X 200

2.2 ELISA Z % 8F %% RT-PCR #aml 45 R hie
72 h J5 %M ELISA M szmfsE f# PCR % 5E T FF 4
RNAi 2% R, ELISA %5 R % 78 (& 2A), HBs-
sIRNA2A i HBs & F 335 09 7E H L 90 250% 1]
ik 80% .1 HBs-siRNA1,3 THMR AN B, 2257
HASH 5 L (P<<0.05), Real-time PCR #
g K W, HBs-siRNA2 + # /E JH 5 3 80% ., Ifi
HBs-siRNA1.3 &A &M H/EH (& 2B, 2 5 A
HEiT4 3 L (P<<0.05),
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El 2 pSUPER-HBs-siRNA R /5
ELISA(A)fISS B E 2 PCR(B) U E R
Fig 2 Results of ELISA (A) and real-time PCR (B)
after cotransfection with pSUPER-HBs-siRNAs and
pcDNA 3. 1-HBYV 3. 6 vector
* P<C0. 05 vs blank group. n=3,x=+s

3 it i

H mr 4 H A siRNA il £ 5 AR 62 45 14 41 il
BFRN KRB PR, RSG5 1Y sIRNA # 2 & 1]
9 RNA 5 Je it F1 8% siRNA %% 2 240 g oy 5 % H
SIRNA JFORL 335 # /R F1 PCR il % 19 siRNA A HE
LA 2R U2 A e B A0 B b Y DNAL B R 7E 1A P 7
s siRNA, J5 & S T AT 2 H 88 1E
RNA®Y AR 5838 i 3 T miRNA B4, H CMV
Ji 81 F 5 3h RNAT 24 3R 35 9 58 0 A 20 HBs
RNAi TH 750, 7 DL a2 1% 80 5 0T LARE i HBV BR
T HBx Z AN AT 3 A FF R HE ) mRNAL N
=i HBV & LA & HCC # 56 b g 15 5 5%
38 P R TR B9 E T SR

i FH A A siIRNA 57 I 55 e 5 000 F Bk 38 44
FRR R =4 RNAL A 4 A MR ELS . i &k
siIRNA JZ BIB 1, 7% Y J5 o b s 8 U0 B8R ok B, i o
7R AR T ELR N # 5E , H E Dicer BN Tad &, A i
B e ad — Bt [a) 7m0 E T BR AR, R 2
RAEH 25 5 B 1, A% siRNA A B0 BE 2% i 2%
1o ORL AR TR 0 G Ak A T AR G DT ER AL FF
ALCEFPEERGE T UM HFREABRKEEMEA
1) B DAL e [) B AT 1 ) & R 22 6 3K sShRNA /Y
R A A 7 L (45 5 AT B ik DR IT0 BR800 A Bk A B
Yl & o T RE

AT Z T A2 1) 0 0 B 2 B T miRNA & #4E
FH AT TF AL 25 A sIRNA LK R 5% 5 shR-
NA.i# T premiRNAs Z5H##7 miRNA # A 4
MR HE RNALER B AF G R 9 i 28 B4 00, B B
ORI R B B W, AR R T
FTF miRNA FIE K RNAL A&, CMV H 3+
Ja 3, ik A R HBs ULER RNAL FBELA T
— 41X HBs Al HCC WIBFST A 5E T H6Ak

[Z& % x #K]
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Guanghuoxiang r'es Herba Pog Cablin Potchouli Herb
Guangjingiancao "&88 Herba Desmodii Styracifolii Snowbell-leaf Tickclover Herb
Guangzao = Fructus Choerospondiatis Axillary Choerospondias Fruit
Guanmutong XA Caulis Aristolochiae M iensis Manshurian Dutchmanspipe Stem
Guanyejinsitao BHEE% Herba Hyperici Perforati Common St. John'swort Herb
Guanzhong Bk Rhizoma Cyrtomii Cyrtomium Rhizome
Guazijin MmFs Herba Polygalae Japonicae Japanese Milkwort Herb
Guihua (=30 Flos Osmanthi Fragrantis Sweet Osmanthus Flower
Guijia ag Carapax et Plastrum Testudinis Tortoise Shell
Guijianyu BEN Ramulus Euonymi Winged Euonymus Twig

Herba Bidentis Bipinnatae / Herba
Guizhencao BHE Bidentis Pilosae Spanishneedles Herb /Railway Beggarticks Herb
Guizhi i Ramulus Cin Cassia Twig
Gujingcao SHRE Flos Eriocauli Buerger Pipewort Flower
Gukeye =il Folium Cocoe Coca Leaf
Guojianglong TR Caulis Entadae Entadae Stem
Guotanlong iTiE® Herba Adianti Flabellulati Flabelate Maiden-hair Herb
Gushanlong Sl Caulis A lisi Mountain Dragon
Gusuobu BN Rhizoma Drynariae Fortune's Drynaria Rhizome
Guya a8F Fructus Oryzae Ger Rice-grain Sprout
Haifengteng R Caulis Piperis Kadsurae Kadsura Pepper Stem
Haijinsha wma Spora Lygodii Japanese Climbing Fern Spore
Hailong by Syngnathus Pipe fish
Haima BE Hipp 1 Sea Horse
Haipiaoxiao ] Os Sepiae Cuttlebone
Haiyu BE Rhizoma Alocasiae Macrorrhizae Common Alocasia Rhizome
Haizao R Sarg Seaweed
Hamayou “im Oviductus Ranae Forest Frog's Oviduct
Huajuhong L4, 118 Exocarpium Citri Grandis Pummelo Peel
Huangbai #18 Cortex Phellodendri Amur Corktree Bark
Huanghuajiazhutao |E7EETTEE Semen Thevetiae Luckynut Thevetia Seed
Huanghuamian asEm Herba Malvastri Cor deli Coromadel Coast Falsemallow Herb
Huanghuamu | 135 Herba Sidae Rhombifoliae Broomjutre Sida Herb

Manyflower Solomonseal Rhizome / Siberian

Huangjing L] Rhizoma Polyg Solomonseal Rhizome / King Solomonseal Rhizome
Huangjingye I Folium Viticis Negundo Negundo Chastetree Leaf




