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Abstract

BACKGROUND: C-sis proto-oncogene can promote tissue repair by inducing cell proliferation and
inhibiting cell apoptosis. Therefore, C-sis may play a positive role in the repair of damaged liver tissue and
the treatment of fulminant hepatic failure.

OBJECTIVE: To construct pcDNA3.1/C-sis eukaryotic expression vector and detect its expression in BRL
cells (the normal liver cells of rats) and rat liver cells in vivo.

METHODS: The full-length coding sequence of C-sis gene was cloned through real time-PCR.
pcDNAG3.1/C-sis eukaryotic expression vector was constructed and sequenced, followed by transfected
into BRL cells using liposome and injected into the rat liver via tail vein. Finally, its expression in BRL cells
and rat liver cells in vivo was identified by fluorescence quantitative PCR and western blotting.

RESULTS AND CONCLUSION: (1) The full length of encoding region of C-sis gene was successfully cloned.
Sequencing proved that pcDNAS3. 1/C-sis recombinant eukaryotic expression vector was constructed
successfully. (2) The expression of C-sis was increased after transfected into BRL cells and rat liver. (3) These

results provide basis for the subsequent study of the effect of C-sis gene on fulminant hepatic failure in rats.
Subject headings: Models, Animal; Genes; Liposomes; Transfection; Tissue Engineering
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S 2R 454 R 25 2 v 110 2 B i R 2 4 e 1 3 R OE
ToABAE RS20, S SRR R B A A P RE AR AL E gt
R EINREMAEE TR BIHLEME L I H . SRR AL 4
B AT S B A SRR VI “RIRIER”, TR
JEFE R C-sis A2 I /AT A A K D T BRE R AT, A7
BF 54 B C-sis HL A7 (2 15 4H Jf 38 5 il v, 2k i {2 i
HEUET T RE . B A LME R C-sis T 7R 2 0 F2H 2R
(94 S0 2 R M J 3 3 (1) VT 7 T R AR URAE A

IS C-sis Tk PRI R Bl 28 5 PR JH € 0 RO SR, 1 5
WM E KR Csis N1 R B MA, W
PCDNA3.1/C-sis . 3CF X #4782 K I C-sis %k K [ H A% %
k% AR ETpcDNA3.1/C-sis(f) i FEdEAT MR

1 ¥#FA3%  Materials and methods

1.1 ZBAAH 2 T2015F1 86 HER B R¥H
B I B Bt 1B L SE L. FHUTURI pcDNAS. 1 (+) il
o T Pk DHS o 52 245 40 i Fh 3200 S5 AR 47 s KEUE T
R PkBRLAN f I it shRHSE A0 M2 s 3t g W Ve e
DNA 1] i3t 351 0 A SOk /s & 3R BOA R £ 10 B Axygen 24
Al TR SOMEGA A H o 43 T AR 52 e BT
F 2% T ALl [ Fermentas 2y &) ; DNA 731 B FRrUEA!
WA T EUE B # I EY; 5194 B

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

Invitrogen4:4) 2> 7 5E i o

1.2 %¥zh4 SDARMEHEAIR, 43 7E+15d,
A B RF B 2 B R 25 SR S R R, shil &g
F A EE 31 7021-0916 0 SEH 5 S S B e 2 il i
SE B OREEE E B B SE R B e IR R i iR
RGN

1.3 #MF %

1.3.1 SIWERS T R SRNAKHEE ) primer
premier 5.0%¢ X514, 14 B /N AT26 bp, Tl
YIFHn R IERS14(L1): 5-CGC GAA TTC ATG
AAT CGC TGC TGG GC-3' (k|4 4 H EcoRIFETI 7 45,
R 514)(L2): 5-CCC TCT AGA CTAGGC TCC AAG
GAT CTC-3' (R4t JyXba T BEVIAL ). IFE TR R
SR AT 5E . 2 Invitrogen i Trizolid i B 45
MK AL SR RNA, I 28 5 HcDNA, 73
J& T-20 CHRA7.

1.3.2 C-sisEEHIIPCRY B PCRR M &AM Fidsit
94 °C 4 min, Zz1£94 C 30's, iB:k58 ‘C 30 s, #EfH68 C
30 s(30 s/kb), 30MEFF. FEIAGEHAE25 Lk ZE N
0.25 uL Taqfliff, 72 °C 10 min, RMWEHJE, B3 L
NP EAT A Yo B B HE I vk, RS 35 15 D

1.3.3 HIHFBMTHE DNAZLLIFE 2 I DNAIR K
IR (AxyPrep DNAGE RIS &r) A FH 1t B AT,
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DNA 5 pMDTA9-T# M 3% #4527 W) 4% L E.coli
DH5a &5 A4 L

1.3.4  KHC-sisTE R BHAMM S E  PREFH M 5o bz
PR VR AT 45 BT, St A B M R S 1k
1T, N HIDNAmanf A-2E-T P I e SR ECE 41T
ki, ZPREIEANYIBEECOR [« Xba I BEUI4IE %5
1.3.5 #pCDNA3.1/C-sis(k = # pCDNA3.1) ¥ 4t ik
AN K BIEH HF40 R fRkBRLAT AL BRLAN AR RIS 772454
TR E10% 624 E DMEME; 7538, 37 C. 1k
T EU5%CO, MR IS FAR IR . BUE R B 1)
KT BN IBRLYE Y, 0.25%Typsin+0.02%EDTA
1k, 1 500 r/min .05 min, TN L 4AR6FLIR,
AL IMABX 104N L, JA3T °C KB 415%CO,
BiIRfa iR . AMuss R NEEE S, H#E1lipo3000%: 41X
FIE A5, AR E 48 /) Bk A1lipo3000. % H6-8 h
JEW S IR IR, SR A E UK 200 pmol/LIfH,0,
BrgpALaks e, (A48 haRg M. Hdlin . =
FA 6 R 2L (AN BT AT AR B ) L 23 98 0T 2 (% e 2 38 ook
PCDNA3.1). C-sis /i ki 41 (%% 4+ ¥ 41 5 ki pPCDNA3.1/
C-sis).

1.3.6 ¥ pCDNA3.1/C-sis( 8% # pCDNA3.1) 3 A #
ANKRFFIE KR CBERI S5, 800 ug ki 115 mL
Mk G, 7215 s RIS BRI N . 48 h)5ig
UK R, 4Ll R 25 Foi BAL (D0 5 bR (S
W) TR (7 5 F B FUR pCDNA3.1) C-sis Tk
ZH (7 56 T 20 Rl pCDNAS3.1/C-sis) o 345 i D RIS I
e S E & PCRHIWestern Blot# | C-sis i fi 21
[11C-sis KA A& R XS TR T =7

1.4 F{4rmE

1.4.1 Western Blot ARIPAVEZEUE L, BCALI
SERR TR, HX100 pgiifT SDS-PAGE MLk 7 B &
He SAGIBIERA 42 0E B, B IkhEmEe CH
VR 543 il FH e A I B 48 3 B (1) C-sis G APDHIF
[HUFE, 4 CAA, THIFE2h, DABR A, &
S HQuantity One 4.62# {4, LLH {145 #/GAPDHI K
FEAEREAT 3BT

1.4.2 2Ot EEPCR 4 Ml i RNARH AN i 5% 2 [l
WA B AT #E . C-sis Ll 514 H5'-ATG ACC
CGA GCA CAT TCT GG-3', Filf5|4# k5 -ACA CCT
CTG TAC GCG TCT TG-3'; B-actin #5147 45~ CCC
ATC TAT GAG GGT TAC GC-3', Filisl¥A5-TTT
AAT GTC ACG CAC GAT TTC-3', PCRIZ AR & U1 :
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2xSuperReal premix plus 10 uL, 10 ymol/L_F-3j75 141 uL,
10 pmol/L 5141 L, cDNA(HIKHRRE B —HUKF)
8 uL. % FAIAFHATY 1S 95 C 15min, 95 C 10s,
60 C20s, 72 °C 20 SBR[k, 39MAER, Kl
70 ‘C t0 95 C: H&E0.5 C 10 sHM i, Szibss il
9t e BPCRAHT 14 (BIO-RAD CFX Manager)ik
ATV SR BT

1.5 ERALERIEF: W IR K R C-sisFE Y1
IPCR™ ) /N5 B 2 TS ARRT &5 i By DI A0 sk
Ky 4L TR pcDNAS. 1/C-sista & 5 sl Ih; il it %6t
E=PCRFWestern Bloths llC-sisFk K % i%

1.6 itFadt NHSAURMSPSS 13.017 447,

B R FxesRon, ZALRLCESRH AR Z LS, W
UL R FILSDR S . P < 0.05 4% 54 B MR .

2 %R Results

21 #AEg ke HhelE T KRC-sisTER, Jf
1 pcDNA3.1/C-sis FLAZ RIS H A4, T By U1 /7 LAIE
5L C-sisZE K TR I 5 1 . R )5 7% pcDNA3.1/C-sis#%
Yot N KRR e, JF1E i RT-PCR#Western Blot
FS i C-sis &5 A 7E K B 1E 5 JFF 48 i bk BRL4H B 7 14K
B JHF A 40 g

22 #HAEEn R ER, pcDNA3.1/C-sisH %K
RSB R STy, H L G ABRLAI L B S ATEIAR
B, RT-PCRAIWestern Blotl) i 7~ C-sis ) 7 i
M. C-sisBEAEMIEASE MR L, XA JGLEFIC-sisk]
B RNE TR AT AR AR T R e L.

2.3 XAC-sis# H#RT-PCRY 3% KR C-sisHhtAEt
e 5 10 RIMPCR™ W A — 4%, 111726 bp
BB E . MRS FEGenBank T (1 C-sis ) BE R FE47)
(NM_24628), Fifdr=# /N iEmssa, WEL,
2.4  AAAEBIKpcDNA3.1/C-sistg Sz PREITEN
PIl§ECOR I . Xba I # 1) E 4 i kipcDNA3.1/C-sis,
1% IR B B J12 L VRSN, )20 % o B4 iR pcDNAS. 1/
C-sist &I, WE2. £ u&imamly, 5
Pubmed %4 £ H GenBank i1 45 /3 51)(No:  NM24628)
Xf b [F] 98 PR Gk B 100% ,  #F — 25 AE 52 & 41 5 R
pcDNA3.1/C-sisty 2 i 1) .

2.5 AM kL HIKpcDNA3.1/C-sisty 4B WIE3
7, dh-101580 4 C-sis%E A, HAFTR K BEUIIA7 55 o
2.6 pcDNA3.1/C-sis#% # BRL %8 &2 & C-sis mMRNA#)
AL 5O RAA A B IOR A L8, C-sisTURIZL (1)
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C-sis mMRNAF L EAH H B3, WEA4.

2.7 pcDNA3.1/C-sis#t #BRL % it & C-sis & 44 £ L
B Ea. SE R4S, C-sisHUki 4l [ C-sis
HAORBSEAYIEEM, WES.

2.8 pcDNA3.1/C-sis A\ K R AT JE & C-sis mMRNA#&
FIE IR 9 8 B PCR 4 BT K 4 BIO-RAD
CFX Manager A 3741 Fit 5 . 525 (A0 4L 2
BRCRI4LEL B, C-sis iUk 41 f{C-sis mMRNAZE L &4 1]
S, WEe.

2.9 pcDNA3.1/C-sis# A K RHFIEE C-sisE & 44 R ik
oz, SE ki 4L, C-sisiuki4 ¢ C-sis
HAREEFHE M, WE7,

3 i7i¢ Discussion

5 2 T 55 B 2 S AR H LK B YT 40 Y PR BE AT
ThRE R S8, IRAE S IR IS 8 FA A R A M
Wl — R GE A IER, B MR R R 2 R 2R, R
PR m] o gk . st ARBHE. B A5
G ME L BRI TR R B R AR, R
SRS, REEE, ERKRIERE, 4Tz
RIE, BRTEZ A 2%067T FB et

OG0 U 25 1F % T B () 2 17 7 0 R S 2 480 4 i 1 2
KAMBET- Y 3F T HA TR A o TR A0 ffa A sl 4140
TR 25 P 2 7 0 Do ik R 8 i PR 2 3k 2 ) )
i, EAETLEN R, BURENSS T UMK ER 34,
BB AR R, Rl kS S T AS RS YR
AR, R, BRI TN IE R A K. ALls
5B T ANAT BB . LS R B 1 L B
5 R 2 40 L e R B A K S 0 o JER R BRI ) P
A BE MR A LI A48 B DI Re N Rl JF R R AR e B
B SRS R B R R XL S A B SR
JSE () BIRLE 7, S R I 2K D 3 0 () S A T
A SRR TG S0 L B i M 45

JERESED C-sis A ML/ MRATA A K 7 B BE (114755
HeETE, Cosis HIEAT)RE WL ZFHLHHRAE A 245
ZU1E 5 [ L P S AR R AN i 1510, C-sis ST N 2R
FLIMRAT A K T B — Pl K A 44 53 2405
FILEE G5, AT R R A e p 40 4 B3,
SO I A (A e B 5 A AT Rt e A e
G S g LN A KR T B A i, B
AERTEAEKET B 5HAER BRI, BH
FKWH, MFTAEAE KR T B IRRER AL 3L 4% 115

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

5o M/MRATA A KR B W B B T-i077 60 &I
YL E R R LA TR U MR T AR
AR B AR REA i T R L PRS2 B
G rs g, mAMEAT AL KR T B A R
B 78 BTN, TR A At SEResEE M 28 R
SRANN, HETTA] RS BY T BORRAAR S BT R P
R /NRAT A K B B T A GE B AT RN
fi, AR ILIML/MRATAEAEK BT B Bed 3 M/ MRATAE AR
PRl 52 1A BH P P 8 TR) 70 3T 440 iR B3 T 8 4 L
HERENEY, X T AEE 55 s, b
$27R C-sis HA(RIF 40 a5 J -0 k0ym 2, b (2 10k 20
LR ThER. KL, "L C-sis W RETESZHIT4L
U SR R M I S 3 R VR T T R A RARAE T
I, WA C-sis ZEPIG A B R M st ()5,
ST K C-sis E N B R IL R,

WEE L T KR C-sis ZE R, I % pcDNA3.1/
C-sis FLAZRIEH A, WIS FEYIIN 7 LLIESE C-sis 2 T
%I 575, #RJ5% pcDNA3.1/C-sis # YLt N K BT
W40, JF3 1t RT-PCR F1 Western Blot £l C-sis &
BRI 7 K B LE 3 40 bk BRL 4 L RIT7E 4 BRI 40 e
Ik, 45 2%, pcDNA3.1/C-sis B I K ik #1444
AT, B HAE YN BRL 48 MUFITE (& K BUFIE S
C-sis [RIER N

A 00 2 ) B AN [ 1) i A 35t A 2 i
(1), Ak SN iB AE DNA ) 4 BB EEAS R f HES 41 A
B2, ek A B AR SRR [ 00 S ot A S PE R
RS, U TR R 7 2, BT AR AT
RO 20 4F LUK R BB 2ERz —. NBER
PER B FAE 2Tt Coe s, (24K 2 55
BB ET ANAN %, B2 n] LA YIE A AR ff 2 ko FTLL,
A A B HE R TS R R D B B I T I e SRR AL N AR 2
DAL (1 5 8 2 T J 5 [N Th RERIFE 1 o 5220, g
C-sis = B0 K B R T g m, EEdIT T
C-sis FERMTUFE, LMEN T DT E DR R R
T AR TR AL e . S TF SR iR, REfE KRG
FHARE H I cDNA I J7 B AR L%, ik, 51491
VO TR AN (KBS, T4 K cDNA LIRS
P 726 bp HIAEE, HEFEMTUEAATTG. 554,
ASE AR AT pcDNAS.A JFCRIAE g H I35 PR 31 e [
Wik, PORIMIIETER G, TR SRR,
11558 5 5 P R R o P B2 %, AT A T B
HIE N VB EcoR I « Xba I g 1) f 41 F ki pcDNA3.1/
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M C-sis

1500 bp

1000 bp
900 bp

800 bp
700 bp
500 bp

1 XF C-sis #F PCR i
Figure 1 PCR amplification of C-sis %7
gene in rats

7% : M: marker. PCR P44 F 726 bp
BN B, SHEEER PR T EARAT A

20
a

< 15 )

o

£

S 10}

g

@®©

2

g o

?

© 0 . = .
A B c

4 RWHES PCR M BRL 4Bf2H C-sis mRNA RIFIET L
Figure 4 The expression changes of C-sis mRNA in BRL cell

line detected by fluorescence quantitative PCR

Blid: AAZT AR, B AT BT, C 4 C-sis R4
. n=5, 5EAXREMZHIRHELLE, P <0.01.

M A B c
27000 ——— . . C-sis

TN — o— aimm——— |
20 -
15}

1.0 t
A B Cc

5 Western Blotting #:l| BRL ZRBh C-sis EHHIFIET
Figure 5 The expression changes of C-sis protein in BRL
detected by western blotting

BlE: AT ax A, B T8k, C o C-sis TRy
M. n=5. SEAXNEAMTRTRALE, P <0.01.

C-sis./GAPDH protein

C-sis, HLIK #3451 K/ 5 ) — 8. B EIESE A
B R AN 2 B0 2f b A% BT S ) A
DU LA RS —8Un, S R R T L H
40 A AR A LA AR RS R
g B, I 22 08 AT 25 R DD REAT ST AT L TA]
7 M EEELARE AR P2 TAR AU AR
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Figure 2 The identification of
pcDNA3.1/C-sis by enzyme digestion

Pl R B A B A T Hikkari],
VD% e BELH ik pcDNA3.1/C-sis 8RN

Marker pcDNA3.1+ pcDNA3.1-C-sis

T7

P
&

PCONAZ.1(+)- dh-1015 | l

¥ = dha015
—

‘BGH

2 EHFIEEIKpcDNA3.1/C-sis BYEG]

3 EMFik#H K pcDNA3.1/C-sis B HIE
Figure 3 The structure of the eukaryotic
expression vector pcDNA3.1/C-sis

PlyE: dh-1015 B C-sis #F, HAFTRHA

At AL £
257

< 20F

i

e 15

£

S 10}

a

» 05

¢

© = ., == |
A B c

6 WHXESE PCREMNKXFEATHL C-sis mMRNA HyRiE T 1L
Figure 6 The expression changes of C-sis mRNA in rat liver
tissue detected by fluorescence quantitative PCR

Bl AT AL, B R8T, C 24 C-sis Hfii% g
H. SFAXNEEMTHSHILE, P <0.01.

M, A B Cc
27 000 — C-sis
37 000 GAPDH
15
£ a
k%)
© 10
[e%
T
[a)
P L
R, 0.5
K}
¢
O 1 1 ]
0
A B (o]

7 Western Blotting il X B AT C-sis EHRIFIZT L
Figure 7 The expression changes of C-sis protein in rat liver
tissue detected by western blotting

Bl A ax A, By raiohig, C o4 C-sis By g
Mo S5 an BAFTEFURALE, *P <0.01,

FLAR B WEIT C-sis 2k LS BER N (1 ) 2 T BE
TR 3 2 55— i DR T K R R BORE 5 V1
WYES Tk, BARRESHE, FRZEDR 2 RIS
NEIE RS T, AAEEEES B P s R IA . 14T Liu 2409
NEESTHER Y, REBRTUR DNA 20 5 2 A bk DR ad i K
FETEN T EH BERESR AR A mRIE, IF HAF
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JE R % H BN R IA [ B8 . Wang P 2
PG s i PR T s oy S K BRBEAT 1 R RV A 9T
iR a-MSH FE K128 2 e o 5 e 2 3 PRI Sk
e K AT 2, 8] 8 R IR A 22 R T, 43T
¥ TUNEL FHPE4Lpd b, fEASZE S, K2 OB
I J5 , 800 pg ¥ pcDNA3.1/C-sis #JiUFi % T 15 mL
AR T, 16 15 s WHREMN R EFKT AN . 48 h
SRR WA, OtE & PCR Fl Western
Blotting &7~ C-sis JJiki ‘5 N Ji5 (1) C-sis RIA = A H &
(738 o

AHFFT 5 652 50k A K SF- F H0, 81i% S BRL
UHEIET, SRIGH LA E 4ok pcDNA3.1/C-sis #44%
S, fe 2RI A0 M R BRI T IR B
HWERZRBCS D FLRH AR BEOK U 37 28 R T 3 vy
BERY, SRJFH pcDNA3.1/C-sis TEA K RAKA, &
DR SRR BETE RN T KRR C-sis J& [ 1) 5o B B
P RIS BRI I M R Bk f5 82 2 4L T 5k ik
ARSI TEA o

TEETH: PR HAE X F ekt Exfit
f#.

FZEHEE: PRV RIAT LERN EAAD LA B A K.

RIEEF: FoFELHIRFE _WEEREF®
WE R Ak,

XEEE: LFHRA LT CNKI R 2|5 kb
RGMITIREE,

XEHNF: LFZENDRATING ERRFGINF, 4
SARTIEBTEE.

TEZFEH: % —AFHINE G AT ARES 09 ¥
PG T AT A ARIBTAE, L PR RBE R (A
it B )L AR AR ARG 2 E A
AR, THEZHEE.

KB LFERATEE OSSR RBALE
T REARAR K
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