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[(HZE] H ). 24 A B & A7 (annexin A7) B shRNA (small hairpin RNA) 74 & # e /N B AT /& 28 il Ak Hea F, J 5 &
HREEIER ., 71k 3 44 annexin A7 ) shRNA(ShRNAT.2.3), 4 51 5 pSilencer % # , # 2 % 15 # 1K 3 o 5 4%
Hca F #1H . 7& mRNA fo & B i AK Tl 8 3 4 shRNA #t annexin A7 5 3k 69 30 | 16 F , 0 % 30 4 KR & 7 9 shRNA # 3
Hea-F, 45 A & 400 ng/ml G418 R AR A%, K15 annexin A7 XX B E T W HeaF K E R 8, N A
Western B2 i 4 W HeaF 488 annexin A7 EEH MW E A R HEKELARTE A BART LR, 4R 2 DNANF L
FL 28 THF 5 GenBank 7 7 — ;2 H 2 & shRNAL 3 annexin A7 8 5% 3 3 %] % & & 5, pSilencer-shRNA1 #
4 HeaF 4 Ak 5 ,annexin A7 & B B % A ‘ﬁf&%ﬁﬁzfﬂ‘é;’ééﬂ%ﬁiﬁxﬂﬁéﬂ(o 318 6 ws 0.798 7,0. 824 3,P<C0.05), T &
“HEERITFEER, S RIETLT annexin A7 RAR T THG /D RIFE Hea F B HEEH R EE T &0,
[X#23A] JBEKEE AT;RNA TH EL FRE kB £5
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Establishment of mouse hepatic cancer cell line Hca-F with knockdown of annexin A7 gene

WANG Zhi-giang' , TANG Jian-wu** , WANG Shao-qing® , SUN Cheng-rong’ . WANG Bo*

1. Department of Otorhinolaryngology,The First Affiliated Hospital of Dalian Medical University,Dalian 116011, China
2. Department of Pathology,Dalian Medical University,Dalian 116044

3. Department of Oncology,The 5" People’s Hospital of Dalian, Dalian 116021

[ABSTRACT] Objective: To establish a mouse hepatic cancer cell line Hea-F transfected with shRNA (small hairpin RNA)
targeting annexin A7,s0 as to provide a basis for future study. Methods: Three shRNAs(shRNA1.2 and 3) were designed and
inserted into the pSilencer vector to silence annexin A7 gene. The three pSilencer-shRNA vectors were transfected into Hca-F
cells separately, and the most effective pSilencer-shRNA vector was selected based on the results of RT-PCR and Western
blotting. The Hca-F cells were transfected with the most effective pSilencer-shRNA vector and the transfectants were selected
by 400 pg/ml G418. The cells with annexin A7 stably knockdown were passaged and the expression of annexin A7 was
confirmed by Western blotting, and the result was compared with those transfected with empty vector and normal controls.
Results;: The sequencing results confirmed that the sequences of the 3 shRNAs were correct,and shRNA1 was found to have the
best inhibitory effect against annexin A7. Compared with normal Hca-F cells and those transfected with empty vectors, the
annexin A7 protein expression was significantly down-regulated in cells transfected with pSilencer-shRNA(0. 318 6 vs 0. 824 3,
0.798 7, P<C0. 05), with no significant difference found between the former 2 groups. Conclusion: We have successfully
established a Hca-F cell line with annexin A7 stably down-regulated using shRNA technique, paving a way for future study.
[KEY WORDS]| annexin A7; RNA interference; transfection; liver neoplasms; lymphatic metastasis
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BBk, AR a R e 2EA
JRAL 22 BORR R T A — 2R A (3845 15 S5 AR AL AELIE
(L 30 7 A% 5 e AS ] 1) /0N B9 40 B AR (Hea-F L Hea-
P ik 7 e R IE H H L &5 RO IBLELE H A7 (an-
nexin A7) 7E & Wk 38 7 % W 68 (1) Hea-F 40 £k b
TR TR CLUE SRS AR K Hea-P 40 MR,

RNA T3 (RNA interference, RNAi) — B i+
BEL BT I L 2 4 2R G0 e — R s B IR K SR s e AR
BRI PR i B B 80  H R 2 T T T 40 A b R
S8 R (R 2238, DLER O B D 1) A2 ) 22 D g, A ¢
K H RNAL B A G 1% £ % annexin A7 & K [ & 2%
shRNA (small hairpin RNA) ¥, 76 H 4 Hea-
F 40 ffd . £ 37 annexin A7 fa & TR ILMK Hea-F 4l
Bk, M3k — B4Rt annexin A7 3£ K5 Hea-F &k
L4 30 % % 9 BE Y 5% R B9 0 LAl

1 MRFFEE

1.1 ZEMEAKA  PCR X Life Express (K
A RSNy R T HP 8453C HP A #]) L #E i
Bl % 5 T & 48 BioSenSC300 ( L ifg 1L & A= A 2 A
PR 2 7)), A 3 5 3 & 0 Hl Biofuge 28RS (Heraeus
AT EER KB H Model DK-8D (L i £k {7 92 56 A%
AW AFD  HREIR L5 KRB AR A
#), pSilencer ik ( Lig 2 ILAEY) 2~ 7)), TRIzol,
5| %) (Invitrogen 2 #)) , ¥ # X g MMLV, Tagq
(Promega A #]), I JI§ 5 (Biowest 2 # ), DNA
Marker DL2000, BRI ¥ A VI B, T4 DNA 3% $ g
(TaKaRa 2 7)), 3S #2050k il 42 18 7 & (L g
R AEM ARG B A ) . Plasmid mini kit(Qiagen
2D L BEEBE DNA [ & (Watson Biotech 2
A JBRAGEE R I BESR B (Oxoid 2 7)) . Tween-
20, W% 4L . — P anti-annexin A7 A4475(Sigma 2
# ), — PI Donkey anti-mouse (Santa Cruz 2 A ),

Cell Lysis. Supersignal west femto kit (Pierce 23

CIDR

1.2 shRNA &ZEEK GG ER L E

1.2.1 54 #% i+ M GenBank /) il annexin
A7 FEFFHI(NM_009674. 3) & & 3 4« shRNA ]
DNA BRI 2 4% 555, 73 ol fr 44 4 shRNA1, shR-
NA2,shRNA3,shRNA1:5-GAT CCG TCA GAA
TTG AGT GGG AAT TTC AAG AGA ATT CCC
ACT CAA TTC TGA CTT TTT TGG AAA-3',
5-AGC TTT TCC AAA AAA GTC AGA ATT
GAG TGG GAA TTC TCT TGA AAT TCC CAC
TCA ATT CTG ACG-3'; shRNA2:5'-GAT CCG

CGA CTC TAC TAT TCC ATG ATT CAA GAG
ATC ATG GAA TAG TAG AGT CGT TTT TTG
GAA A-3',5-AGC TTT TCC AAA AAA CGA
CTC TAC TAT TCC ATG ATC TCT TGA ATC
ATG GAA TAG TAG AGT CGC G-3'; shRNA3;
5-GAT CCG CAA AGC AAT GAA AGG GTT
CTC AAG AGA AAC CCT TTC ATT GCT TTG
CGG TTT TTT GGA AA-3',5'-AGC TTT TCC
AAA AAA CCG CAA AGC AAT GAA AGG GTT
TCT CTT GAG AAC CCT TTC ATT GCT TTG
CG-3', FifinIyt big 2 A A " &k 4 .
1.2.2 Wk K1 pl pSilencer JFURL 46 DH-
So i K2 A M, Bk 2 A SaBEL37°C R B I K,
42 pSilencer JFkE , HAREAE 2 i A BE R 4
WEARA R 2 ) 3S A 250k ih £ 12877 & il W] 45
1.2.3 pSilencer T br #4528 K % &
MY ZR (15 U/pl 19 BamH T 2 pla15 U/pl 1
Hind[ll 2 u1,10 X K buffer 4 p1,0. 01% pSilencer
kL 10 pl,ddH. O 22 pD & T 37°C /K EEY) 3 h
5 2 1.0 Y0 B BE WL Uk L VIR B 20 4 000 bp K/
FIEE D) A B, Bl R VE 2 [ Watson Biotech It JIg ##
DNA [Pl & w15, 3 & By 5170 3 il TE
buffer(pH="7. 5) ¥ fi# , W& 4 100 pmol/L, 73 7] B
XN E NS4 s IR AR R 50 pmol/
L, #% F 52 868 k. 95C X 30 s; 72°C X 2 min;
37°C X2 min; 25°C X 2 min, W& RAE, 3 MMER D
AT E RS, KR T4 buffer 2.5 pl, WJE
350 U/pl B) T4 DNA ##8 1 pl, £ 245 0.3 pmol
(138 K J5 7= ) (shRNAT, shRNA2, shRNA3) % 6
pl. %297 0.3 pmol 1 pSilencer XUHF V) Bt 1 pl.
ddH,O 14.5 pl, #9705 #e b DH-50 fid T
A, Bk L 3T C R E S R, Y
shRNA1,shRNA2,shRNA3 JFkL ) il 42 , H Ak 45 1
2 Qiagen 2 A Plasmid mini kit 3 #) &5 W 45,
KA 5% M13F(5'-GTT TTC CCA GTC ACG
AC-3")HEAT 3 51 2 5 HxT

1.3 shRNA #ipit B FRES R K Hea F 41/
CEH R B2 B OK 2% 95 B 2% BOF 3 32 410, 20 i 4R 4
Mo, FH G 7S RPMI 1640 85 9% 5k 8 B 4 g, &l 6 L
B, 100 /9L BEFL 600 g 4H LB, SEE A A IE R
Hca-F 40 fitl, 4 4 shRNA1 ) Hca-F 40 0, %% 3¢
shRNA2 ] Heca-F 410, ¥ 4 shRNA3 [ Hca-F 4
M. WKL 0. 0106 I FORL 25 pl, 20 BN 225
pl AL RPMI 1640 5573, i 5 5 min; [A] I 1K
10 pl Lipofectamine 2000 fIA 240 pl JGifiLiF RPMI

¥ pSilencer



509 Wl B, A IR A AT RIERCE N RI/D BUFE Hea F 20 M AR 19 2 57

+ 1031 -

1640 B9 5E b 85 E 5 min; % ULE 2 P AR5
AL EIRFHE 20 min, 5 0K G UKL HEIRS
B YLK 180 R ON B R LA, B A S B B IR L S
AN 37°C ARFR o $ 5% CO 557546 b 55 9% 6 hs e
AR FRIE (109 FBS) , 4k 4215 9% 24.,48.72,96 h
J5i 4 A 4 L, 3B RNA FIER 1, 2 5 4E mRNA
FUER A FUK R 3 46 shRNA X annexin A7 #ik
IR L 9F W15 W Hea-F 400 M b 5 I8, DG 3%
RNAI %R 5 b 1) shRNA,

1.4 A7 4 % shRNA #) HcaF 9 5 R AT
WEFE 1.3 TN G % ) shRNA # 4 Hea-F 41 i, LA
A JL A1 A Ry ook B, B e i ) JiE B e 57 A B R
(A1 10X FBS) L4k 25557 24 h 5 e 400 pg/ml
G418 I5e A RE R AL 1k . 13 d J5 K4l i se T,
Yo A7 35 10 40 P B B & 4n i i b B % 400 pg/ml

PEH RNA., K Western E[ 78 # I 25 2% 44 4% Y
H . F R shRNA 94 ) OE % Hea-F 40 fu bk b an-
nexin A7 H FREG L0, A0 &5 R B AR
T R 48 BioSenSC300 Wl 5 V- ¥ o6 % Bl (n=3) , it
B YL ET )5 annexin A7/GAPDH W {H, BL & IE &
A MR B G AN v R DKL B g A TA) ) R ik
EH.,
5 it Fa® RA SPSS 12. 0 Gl ARt
AT R BEIE R s AR HRCR A ¢ K5
P<0.05 RREFRALRI R,

1.
i

2.1 FAiamRAEM A 4R S Plasmid mini kit
A & U W] A5 4l 32 3 B sShRNAT, shRNA2, shR-
NA3 FkL (B 1), KA@M 519 M13F WP % 05E .3
N RIEHAR P T 3 4 shRNA 591 4 0F #As I 1
#7515 GenBank HFE 41— %K,

bp M 1 2 3

2000—
1 000 —

1 FRAEHHESER

Fig 1 Results of plasmid extracting
M .:DNA marker; 1: pSilencer-shRNAT1; 2 pSilencer-shRNA2; 3 pSi-
lencer-shRNA3

2.2 shRNA #iH it

2.2.1 mRNA K F pSilencer-shRNA1 # % J5
24 h, HAWH] annexin A7 FKIE (1) 4F H 58 T 3 I8 [A] 23
oAl shRNA 400 4645 T, 28 9 1 A & 8] 20/
(Fo 3 Ok (B 2)

A59 AS507 A25
1 1 1

b M N 24 48 72 96 N 24 48 72 96 N 24 48 72 9

2000——

1 000——

750 ——
500

250

2000 ——
1000 ——
750 ——

500
250

100 ——

452 bp
(Annexin A7)

276 bp
(GAPDH)

2 3 % shRNA 7£ mRNA K3 annexin A7 3 ik 80 # 1E B
Fig 2 Silencing of annexin A7 gene in Hca-F cells by three shRNA
M:DNA marker; N:Normal Hca-F; A25: pSilencer-shRNAT; A507: pSilencer-shRNA2; A59: pSilencer-shRNA3
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2.2.2 HEBFAKTF  pSilencer-shRNAT ¥ 4t 5
72 h, HoXF annexin A7 85 FH 2K 40 4E o T
fih sShRNA, pSilencer-shRNA1 7F 2 H 7K “F % an-
nexin A7 FIE W HIHIE FH 2206 T % R 7K~ 1X M ik

24 h

A*U? A59

HFRiEw AR H T N mRNA B 0E il 82 3 X — B [A)
ZIE RN, BT BL, AR HE ST JE S0 9T Ik shRNAL
AT Hea-F U 2 (] 3),

48 h

A“U? ‘\5*]

Annexin A7

Ead m.. -

72h

A*(]? ‘\59

P——

:‘-\qll?

d--

Annexin A7

—— GAPDH

Bl 3 3 % shRNA 7£ & B 7K F 3t annexin A7 3R i& B89 #0 #1E A
Fig 3 Silencing of annexin A7 protein in Hca-F by three shRNA
A25 ;pSilencer-shRNA1; A507 ; pSilencer-shRNA2; A59: pSilencer-shRNA3; N: Normal Hca-F

2.3 A4 % shRNAL ¢9 HeaF 0 J2 4k 49 22
3 WesternElZE & U 25 3 (B 4) & 78 : pSilencer-
shRNA1 # 34 1Y) Hea-F 41 8 annexin A7 & &
I WY A T e e AR AL AN IR R A1 41 (0. 318 6 ws
0.798 7,0.824 3,P<C0. 05),1fi J& — % [ Jo 4t it %
5, SRR shRNAL & Th# N\ Hea-F 4100,
HEZEHH T annexin A7 A MRIE,

™ = . >

4 f8%% shRNA1 /5 annexin A7 EA R T IE

Annexin A7

Fig 4 Down-regulated expression of
annexin A7 protein of Hca-F by shRNA1
1: Normal Hca-F;2: Transfected by pSilencer;3: Transfected by pSi-
lencer-shRNA1

3 4 i
B M 2B A AT B 5 B i R I R S8 SR

e PO 22 IR A T TRL G R AR LAk v AN L K B
D/ = Py iR Tl T DY e B w2

B b R, K TE e B o L RLI B R ) £y
2 PR SRT T 20 P i 8 AR L 3 B AL I JE AT BF 5
TRZR UK TG L F% 10 ¢ B 23 1 AL I A0 38 %, 7 Bt L ik
b AT O T T B, T B e o R
R0 R S S P = G s S QN ES S 4 Dl 2 N
T8 F B LI B9, 20 DAl 7K 1 R ON 21 BRI A
5w S R v < 1 N o G e O 7 R TR
X%, KL Ezrin (B 22 3 ) AF1Q™ | MMP-
11045 B o A R bR A R i e e R A S
P 9B A U TP 8 9 BB A O L SR ) RNA T4 2 B i
i A5 R T I R A K K T AT G X e
IR B K L3 e B BE ), MR S T XS H 5
e VB L 3 S VR BB T AH O

A SJZ 50 =5 PR I STRIE AR D ek T A B 9 BRI
/I BUFE 9 0 L PR Hea-F FHAIG WK O 38 % 3% 95 g 1) /)
B8 40 KR Hca-P, 0 126 Hi 55 P9 BR 40 1 9 E2 0
T 185 B AH DG 10 22 S Ak B TR 1 O 7 S BR Al L )
HI € & A HOR B 6t HeaF A HeaP 41
Moz w2 e ek sk A s, o, o R e BE D aE
B KT sannexin A7 £ Hea-F 41 i 1) R 1A
R F W T HAAE HeaP MR IE, 3278 annexin A7
SRR RN RS CR 2 SUN Sl S X (LTI
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Smitherman %" B 5% & B T A7 (¥ 58 % 26 (4
B O3 S o HY R RE B S A 4D, B 70 AN s FE IR X S
A ARAF T HIR B C i i 0 M T BE 2 AE 1 N
Ui JF8 ¥ 2L 1, 8 TA O 5 I s i A T R L A Ak
FHFE A %, Annexin A7 H A K C i L 5 ¥ £ 10
Jig B 2 A7 R B B T A I 2 A A A T AR
55 L BE R A, Srivastava S NE IR R
B/ Bl annexin A7(+/—) R I bk 098 A5
N MR ) SR IR H L A annexin A7 2 JE 2L i R
ML, Ji 26U 90 annexin A7 F &
L] e 5 MR el BE P B Ras RAEAM G, M
Srivastava %7 70 K B annexin A7 R KA 5V
20 T bR B v A 2 VA O, fHL A KE 6 b R ) B A A
Hannexin A7 MRk & TR R AL T RS K 4
annexin A7 FRIE IR T RZAZ AWK E L, AT
FHRZ e, Rk, 3 — D% ARk W E
W TE B B AR S

KIFFE A T BT annexin A7 RIE K5 Hea
F ik CiE B e <R . Wit 3 441X annexin
A7 1) shRNA, i 46 Fo by 20T 4038, OF 1 o %
Hea-F 40 o dk . £ 5786 € % 44 1) Hea-F 40 MOPR L 45 R
# W) shRNAT I THRACR B iF  #5 %¢ HeaF 40 g ¥R
J& e M) annexin A7 B HRIA I E TR
E YN Hea-F 40 MOBK , O 5 2090 2958 1 BE A,
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