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Construction and Identification of £7SSB/ Retrovirus Expressing
Vector and Screening of Stable Transfected Cells
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Abstract: hSSBI is a key signaling moleculue that participates in DNA damage response. In this study,
the ¢cDNA of hSSBI gene amplified by RT-PCR was inserted into the retroviral vector pPBABE. The re-
combinant positive plasmid clone was identified by endonuclease digestion, PCR amplification and se-
quencing analysis. The retroviral expression vector pPBABE-ASSBI and PIK packaging plasmid were co-
transfected into 293T cells to produce the retrovirus. The packaging retrovirus was then infected into
cancer cells and the over-expression cells were selected with puromycin. pBABE-hSSBI positive clones
have been validated to be correct by restriction endonuclease, PCR amplification and DNA sequencing
analysis. The protein level of hSSB1 in pBABE-hSSBI transfected cancer cell line was significantly up-
regulated as validated by Western blotting. Our data indicate that the recombinant plasmid of pBABE-
hSSBI was successfully constructed and transfected stably into cancer cells. It established a favorable
foundation for further functional study.
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dependent kinase F&#AZ KM% EE) L& CDK #jI
HlorF120 L MR AN R E s AT, An Py
BRI T VFZ AP PEAL ] o 200 S ARG e
B S — R R, A SRS B s 2L
AN WA ZEAL, AT T E UM I &

hSSB1 2 i il & i) —Fh B BE DNA 25581,
F 5 5 4 2 A R 0 ) — AN ER B T
BRJE hSSBI 1 24t it 5 B Sy 48 LA 00 63 ) JB50TS B
T S P 8 o A e i PR 4 R R L AR IR
A HT I T 25 R A 3 hSSB1 R LAAN p21 AHEAEH]
AT )42 200 J S B A 0 s iz 47, T HL hSSB1 7
AR S 5w 223k, B H i 2k X i
TP EAT R B H BOFATE R . AT,
IR hSSBI 15y & 3k Y 306 5% 5 05 5 44k pBABE-
hSSBI, FfitAT ikt E ki e, ik —B0F
¢ hSSB1 ) REBLE LAl
1 ARG .
L1 AR

HeLa, HepG2 Fll HEK293T 40 i i = 1L K24 i
R If oL PR 7. pBABE-puro 3 5% 5% 75 4 4
(AR RPN il R A4t AR
Bt RS AT o PIK o5 B £ 2 JORE i i L 22 e
FABA LB AR ZH ARG . BamH 1, Sal T Y]
it LA S 3% 5315050 &5 19 24 MBI Fermentas 23 )7 i1,
T4 DNA Ligase Il [ Takara A w], JFiki/NERH &
I R ) & 4 B Qiagen 2 F], 2 x Taq
PCR MasterMix 14 B b 5T KR/ H] . Trizol i FIG
JEAAREE iRk ) Lipofectamine2000 M4 [ Invitrogen 72y
Al ABi hSSBI Z e Bethyl 24 w) 7 i,
ST HSP70 $7i{K 0 [ Santa Curz /A7), JEZ 24540
Jfl DHS o DLz HRP 25T G A B 5030 3 A6 5t 5t
A ¥+ R RN E] . Polybrene #1 puromycin 141
F Sigma /A~ F] .
1.2 SRWAE
1.2.1 HeLla #zmf&% RNA 654280 %8 Trizol 5]
VLR 454 IR FR O RNA YW 4E Jir % 9% A9 HeLa 21
i, 6 fLt i EfLINA 1 mL Trizol 35, 25 &
5 min, IAZM; 0.2 mL, FEMRA), iR E 2
~3 min Ji7, 4 °C 12 000 r/min B.0> 15 min, ¥
TH AR —ASF G RNA BERY EP 45 H, A 500
pL B AEE, MRS, ZERFE 10 min, 4 C,
12 000 t/min B.[> 10 min, 37 g, A ¢ =75%
Bl mL, 4 °C 7 500 t/min B0 5 min, F LE,
FE|RTES ~ 10 min, ST A 20 pL DEPC 4b#EK,

58 C/KIA 10 min, 5%/ RNA {542 F - 80 C,
1.2.2 3|4+t W IE GenBank {19 [H JF 3
(NM_ 024068), #1494 hSSBI 4ifi%IX cDNA |-
T, b RS a5 A BamHL, Sall
VIO 5 . GAPDH 5198l [ ai' " . B 5143
i Invitrogen AHI A B S1FFIILEE 1,

F1PHENENTY

Table 1  Primers for amplifying the genes
BRI/ C Al
(E#%0)  Kovbp
F. CGCGGATCCATGACG
ACGGAGACCTTTGTG
hSSBI 58 (30) 655
R: GCGTCGACGCCTATC

TCTTGCTGCTCCTCCG
F: CGGGAAACTGTGGCG

TGATG
GAPDH 58 (30) 314
R: CGTCAAAGGTGGAGG

AGTGG

HEN Fe3l (5= =39

1.2.3 ##FR484 R (RT-PCR) RNA
FHAT G0 BE T IR B2 J5 A7 3 5 S Sy, 16 MBI
Fermentas 7\ ] %) RevertAid First Strand ¢cDNA Syn-
thesis Kit. #3544, & LAY cDNA & T
~20 CR47. B 1.5 pL cDNA 347 PCR K1, X
N A 94 CTRASYE 5 ming 94°CARPE 30 s, 58 °C
Bk 30 s, 72 CHEM 1 min, 3£ 30 PMEH, HT 72
C #EAf1 10 min, PCR P*¥28 w =2% JrREMEEE I HL
TKEE, SRR VIR i, I [RIAR 4 Qiagen 2 H]
) A EIE &7 il kg 7l R v s

1.2.4 pBABE-hSSBI & 211 4% 5t g3 - B AR M 32

1) HAIEFE B AR . H BamH 1,
Sal T il 53 3 ACEET) [I iY ASSBI H 1Y 1 B L M 2%
{& pBABE, 37 C#Y] 30 min,

2) VIRl WU U FE Y ) 2 U0 e TRl i,
PR 0 A

3) B B pBABE SRk KM Ml
Wi H A LK hSSBI i Be D) e /& pBABE 7E T4
DNA HEHZRE I N iEE, 16 CRIB RIS R .

4) BURFAL: M5 WL 3o 5% 27 W i Ak IRk
YN DHS o, S0l TR AT T35 &R B LB F
M b, 37 CHERARE LK. NEAEEFRIL &
PRH 3 MR FRE R TE A T 6 mL 2N HiPERY LB
K, 37 CHEjEPRIREE IR .

5) FrRide S B Y)Y E i BRI a5
UL BARIBUTORL, 1535 BamHI, Sall [t
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FRANAESE . BN hSSBL WAL SR TE AR I | MERE FIARRE BRI B K 75

PI% g, R PCR ¥ 38 56Uk, il U1 7= 9 0
PCR 74T w = 1. 5% B iR AEEE I ik o

6) MFEE . Y] S PCR 4735 45 0 IE A 1Y
FEfE % Invitrogen 23wl P 434 o
1.2.5 #l&maFk FYmHil d, 10 cm I
HiHR HEK293T 1444 fie, 75 240 e 2% B a8 21 30% ~
50% fEAT BT UEA TR Y B YL T IR 2k {& pBABE-vector
8¢ pBABE-ASSBI Fljj 57 %< Jiukr PIK, #:4E4% Li-
pofectamine2000 156 B 45 #E47, F% Y J5 4 40 it & T
37 C, ¢=5% 1y CO, MIEFHFHTIGEF, 48 h )5,
WCAERREE FUE W, H0.45 wm it g s ks
i, -80 CIRAE,
1.2.6 #RemppirtvZ L i Hela 1 HepG2
HifL T 6 fLAR Y, KEgRad . 1 A M R A
50% B FF U IR GG B . BEALINA 2 mL R EER (&%
8 wg/mL polybrene) , 37 CHiFEM T 3%, 4 h 5
#5550 2 mL g EE W Ak SR A L. It 4 h i,
FRIREEW, HIEF RS, RG24 h 5,
JH puromycin (0.8 pg/mL) kS d 5, WA
PEIEE 1, Western blot #5314 8 11K
1.2.7 Western blotting # |  Wg4E Hela fil HepG2
X HEZH AL QL2 A e, $REE T, H Bradford 35
EHEAWEIFER, Hw=10% RNIEBENEER 3
THTK, HIKES 5K 200 mA, 2 h, & w=
5% WEARWIkY Y TBST a1 1 h, #EF hSSB1 —
Hr (1:2 000) F1 HSP70 (1:1 000) 4 C 1374 ;
TBST % 3 ¥, H:IK 10 min, JIABAR S E ALY
fEbRicry — P, ZEIRMEE 1.5 h; TBST BRI,
XhRER, B, &,

2 4 R

2.1 HERIEE hSSBI M1

M HeLa Zifig sPH2EL RNA, 285 i 5t 5 45 5]
H cDNA, LLiZ cDNA Jg#iti, £ RT - PCR 43§t
H Y3 hSSBI Fl GAPDH FERI Y 45417 o 344 74
LIRSS R AT UL AE 300 bp ZE A7 B 264 (B 1),
GAPDH B934 2617, UL W1 A il $2 19 RNA 2 58 4
1. [AFETE 500 ~750 bp Ab A —Fp 5 ey 4 J5f
(E 1), ST 4 hSSBI i BOR/MEFE
2.2 EARKKEEYIF PCR £7E

¥ PCR 9314 10 B 1) 5 5 R BEH) BamHI, - Sall
KU 5 5 (R RE 28 XSG -U 1) 396 4% 5% 993 8 21k pB-
ABE-puro %42, HEH Y AHALE YRR, IFRIUT
Kio FAORZ W RETINEE , BUIRMEEENS it vk s
)T 29650 bp 19 H 9 BeMZY 5 100 bp 13 14
FrBe (12 s 2 JKIE) o [R] R4S 3] 14 8 20 BTRE

AT PCR 1%, AT SR B .00 H B9 260 (1 2
S 3 UKIE) o UERATS B A4 BEPE vE R RS IE A Y

(bp) M 1

1000 R

750 [ —

- W <—— hSSBI

500

[l —— GAPDH

250 R

Bl 1 RT-PCR § 84381505 hSSBI 4t X i) ik 45
Fig. 1 Encoding region of hSSBI was ampl if ied by RT — PCR
M: DNA Marker; 1. §"3% H 3% hSSBI Fil GAPDH F Bk

(bp) M 1 2 3

2000

1 000

750 <«—— hSSB1

K2 EAFURL BamHL, Sall fiFY) K
PCR 4" 34 )5 B HL UK &5
Fig. 2 Electrophoresis of recombinant plasmid digested by
BamHI and Sall, and PCR amplification product
M. DNA Marker; 1; pBABE-vector; 2. H ] pBABE-hSSBI
JURL ) BamHI 1 Sall XTI =) ; 3. FE4H pBABE-hSSBI
PCR 374

2.3 EHRMHNFEE

FemEUIA PCR %5 IE 0 i) FORLIX 2% Invitrogen
AT, W45 AR W] s B ASSBI R B K
idi A pBABE H 45 & A 6, 117 HL BE 32 AE 224 1F
WhoiR, Hps) S5EEA SO 58 2 —50, R WA
Ry (K3, HERN hSSBI W IRE S T) .

2.4  Western blotting #& il Hela 0 HepG2 £ il
hSSB1 WK%

P AL 4F (1Y) pBABE-hSSBI 1T REU 25 W /2% 4
ARG 40 MY 22 HeLa 1 HepG2 4 fifl, £S5 R
(0.8 wg/mL) k)5, 538 FiEREHER
(R A 20 AR o 7 E F 10 200 it 42 AR 1 A Western
blotting % g, ZE R F . hSSB1 %4 4Ly Hela FlI
HepG2 #1 Jfl i 35 W] UL %1 hSSB1 ¢ 7 1 454, H
hSSB1 [k Bl & i F X IRl (K 4) . uESLRE
e 3 # Y HeLa F1 HepG2 4fi gtk HrA hSSB1 2 H
FFE R ARIA
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TGCTCCTTCTCTAGGCGCCG GCCGGATCACGACGGAG ACCTTTGTGAA

€13 pBABE-hSSBI (P45 : HEH TR N
hSSBI WIS T
Fig. 3  The sequencing result of pBABE-hSSBI

hSSBI

K4  Western blotting £l hSSB1 J& [N IAT AL
Fig. 4 The result of hSSB1 expression by
Western blotting analysis
: HeLa 4G e X} p 22K pBABE-vector;

: HeLa #f ffif2 5 #% 44 pBABE-hSSBI ;
: HepG2 41 ffu?e Yo %o} B 72 444 pBABE-vector;
: HepG2 4% e % Y pBABE-hSSBI

AW N =

3 9w

hSSB1 J&—4wfth 211 R FEFRIE 3L, HHXF 70+
i i 33 000 T E A RS . B AR A B
hSSB1 FILL#H %5 MRN & & ¥ 21| Wl 4% DNA W7 2413/
S, BTE ATM AR B 15 B E gL e b,
hSSB1 3£ 1] LAAT MRN 42 &9 b ) NBS1 B %454,
TR MRN 42 4 W0 i R i 8 Ut 35 e 3
ERI R AN Al fb W 7 ik i 1k T —~5 hSSB1 AH H.
YEFMEE T INTS3, gE—20 B AF 58 & 8 INTS3 7] )
i % hSSB1 M5 5 DNA fibds e w0~ . [
It hSSB1 ¥£ DNA $5i4J; b 2 b & #5745 2L 0 DI RE

TR SRR T AR BB S A NIR FE PR R A i 1

= 0 PR 20 O AT AR e R ALY, T HLH
BEEL BT R, PRI A R AR R A R ]
BIRZ —, TEARTI T IRATH hSSBI J PR 4 i 7
Wik SR EE 2R pBABE-puro, £ BRI 1A% R N Y
FEHEUI AT PCR %8 LA KO ik 55 B 1 2 K hSSBI
JEANIEHG, Uit T #E 411 pBABE-ASSBI . #k
JeWs BT R i Y & hSSBI FE PR 1) B 2 Jiokr LA K X HR
ki Y Hela F1 HepG2 M, I HIWENS & K i
VERRE e e A MR . PR T 30 % SR 7 2 A& pBABE-
puro [ A IEISEE RPUIEIERH, AR S R 5 H
PEvE R A 2 A0, Wi KRR, ikt
WARERB R, N T %% hSSBI N R B E 4
L3I HeLa Fil HepG2 gufifgrfr, F&ATi#id western blot
(1) 7 R DN B e X BBk A1 pBABE-hSSBI (1) 4 Jifd
o hSSBI FE Kk, 45 R A MEL YL T hSSBI J:
[K 7Y HeLa F1 HepG2 4fiffarfr, I hSSB1 H 541 [k
By 10 IR TORE 0 20 ML 72 2R KPR s R g B g 1
i, B hSSBI FEN T 2854 YL 5] HeLa F1 HepG2 4
ML rb O HA I R iR s . AR SEgR R IRAT T
Fadt hSSBI R IA MG #E 4kAk, R4 5k — 20 o
5% hSSB1 HYAEY) = I REZEE | B 4F Iy SEg0 LA
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