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A S EE A ER TR A

11,2 B X & iR f OB IO R & AR
IR B H Omega 23 ) 5 BRAE A VI AZ BRI A
New England BioLabs /3 7] ; DNA -G i | 3% 42 6 A1 2 5%
B B A TaKaRa 23 7] 5 43 K G ORI 5 L 76F
AT ) TR AT RS R 56 1 JetPEL B Y50 1 1
PolyPlus-transfection (PT) 2\ 7] ; 2 K 21 DNA 48 5
G A RARAE AP BR 2 7] s RNA $2 350050 & A
Invitrogen 3] ; DMEM $% 5% 5E i 28 ML 1E FBS | e i 1y
H-Gibco 24 ] ; B % 2 ( puromycin) 14 [ TCI 24 7] ; fl
POGFP B s e A, LI RFP B 5 BE BT AR | BLIT B-
Tabulin 55w R BT A FIBRAR 2o 48010 B b7 30 /9 L0 29T B
Ig6. 1l B 3% [E Abbkine /A,

LL3 FEMH REIEFERY A L ET
a7 PR R s 5 AR FRELO LI A Eppendorf 23
Hl g O 2 AN ST B Tmplen 23 7] 5 46 5 PCR
ISR VRS [ Bio-Rad 24 &) s AU A Uvitee 23] 5
TEEE ARG MW B ARG R ACE il A PR w5 —
SRR B SR A F Thermo 23 W] ; A=) MEAH 23308580 A
BBREL Sr 2 7 5 f8) B 9O AW A Nikon 247,

1.2 7 &

1.2.1 pLV2MCS-Puro # fK By #9243 B 224k (K
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Puro, [ [M1 A5 4% , #54k DHS o JBS2 45, i M, Pk e le
W% PCR PHPE %€, # F, 42 it kL pLV-MCS1-EGFP-
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()

E1 pLV-2MCS-Puro £f9E
Fig.1 Construction of the pLV-2MCS-Puro vector

(a)'Schematic design of the bicistronic expression element (b) Map of the pLLV-MCS-Puro vector

(c¢) Restriction enzyme digestion of pLV-

2MCS-Puro vector M: 1kb DNA marker; 1: pLV-2MCS-Puro vector; 2: Double enzyme digestion of pLV-2MCS-Puro vector by BamHI and Sbf1

(d) Map of the pLV-2MCS-Puro vector

2.2 pLV-DsRed2-EGFP-Puro Z{k#y%E
1 EGFP 568 H 3L 5 e f& 3] pLV-2MCS-Puro
BAKH 2 50 e L a5 MCS2, T8 ¥ PCR B iE 75 3] pLV-
MCS1-EGFP-Puro( [§] 2a) , $R J5 ¥ DsRed2 2¢ G4 1 3
5 pE 5] pLV-MCS1-EGFP-Puro [f) £ 7 [ {3 5 MCS1,
Hi7% PCR 56 E15 3 2 ik 3 /& pLV-DsRed2-EGFP-Puro
(E2b),
2.3 BB HEK293T ZHfai&iE pLV-2MCS-Puro
ik
B4 2 58 1 HY pLV-DsRed2-EGFP-Puro 3% 14 %5 Y
J€ R HEK293T i g, %% 4% 24h J5 500 & Wi ]
488nm F1 559nm ¥ & G 5L DsRed2 Fl1 EGFP &3k ff
M. Al W, DsRed2 #1 EGFP fg7F HEK293T 4 ffl 43k
ik, B EE R B AR i P R, i ELRA R
LR (B 3) o
2.4 MDCK #1 HeLa #& & £ R ik 40
pLV-2MCS-Puro Z{ik
RIS RS 2R 1 25 PE U 30 i .8 T MDCK I Hela 4

Be 07 3% 52 96 96 4

(b)

2 pLV-DsRed2-EGFP-Puro % {f443&
Fig.2 Construction of the pLV-
DsRed2-EGFP-Puro vector
(a) Verification of the pLV-MCSI-EGFP-Puro vector by cloning
EGFP gene (b) Verification of the pLV-DsRed2-EGFP-Puro vector
by cloning DsRed2 gene; M: DL2 000 DNA marker

L B 57 16 2 25 T BE 43 3 R 10 wg/ml F1 2 wg/ml, B EE4H
Jiki pLV-DsRed2-EGFP-Puro 43 i 5% 4 MDCK F HeLa
M, ZENENS R 8 , 70 ARG 1 BAT RS E R
1) MDCK Fil HeLa ZJifa3th (pool) o ZBRIEMHER , IEH
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B3 HBHME pLV-DsRed2-EGFP-
Puro [Fi#i i i %% ¢ HEK293T 281
Fig.3 Fluorescence micrograph of HEK293T
cells that transiently transfected with pLV-
DsRed2-EGFP-Puro plasmid

BRFRAEAR 3 A H 25 60 AR UG, B Ak A 311 4 it v
F, 98 b AR L 5% BT AR e 1 4H Bt 79 DsRed2 FI
EGFP Fik 1500, 45 R F W Irik15 1 MDCK 1 HeLa i
252t DsRed2 Fl EGFP [HM: R H25 100% , H
H MDCK i 245 41 it th 3 P 6 28 1 26 T A5 4 v 2 )3
MR —3, HFRB YR (|8 4a) . Hela 21 i ith g
TG AR IA MBS — B (K 4b) M RIAEES R
TRA A AR (1 5) , L O iF — 25 32 5 25 ) ok B 3
5 g/ mUNRE LB 55 2R A MR
2.5 FaE KL DsRed2 F1 EGFP f#y MDCK #0 HeLa
Mt ERALE

FEHUL AR 3 A A AL AR 60 A R 245 41 e, $2
HUREIAIZH , PCR %3¢ . MDCK F1 Hela 4l i 2% 75 32 H1
PEYH L P B2 PCR 7= 3140 7 651bp (1) DsRed2 J
5 f1 781bp ) EGFP B 457 LA S AL 7% DsRed2 J&
— > IRES [$3 #1 EGFP J:[A 1) 2 200bp i 3L P 4%
i (D-I-E) (8 6a) .

E 4 %t pLV-DsRed2-EGFP-Puro ] MDCK #0 HeLa T 25 40 Rl it 3%
Fig.4 Smear of drug-resistant MDCK and HeLa cell pools that were transfected with pLV-DsRed2-EGFP-Puro vector
(a) Drug-resistant MDCKcell pools

2.6 F&ZEH %K% EGFP #1 DsRed2 ) MDCK #0 HeLa
#HA8 RT-PCR £7FE
B «F 235 EGFP #1 DsRed2 1y MDCK #1
HelLa 4 ffidth 2 RNA, L4 ¢cDNA sk PCR %52, PCR
PR ¥4 651bp [ DsRed2 F [H 4% 4l F1 781bp 1Y
EGFP B[R 254 LA B A% DsRed2 FE[H . —~~ IRES J¥51]

(b) Drug-resistant HeLa cell pools.

F EGFP LA 2 200bp 15 K 257 ([ 6b) .
2.7 #&E %% EGFP #1 DsRed2 ) MDCK #1 HeLa
MHEEARKFELEE
PEERR F T 3k EGFP f1 DsRed2 ) MDCK i1
Hela 2 ffa 2526 10T, 25 1150 i B30 468 v 45 SRR B
eI ARAS 9 0 b 240 e b o, EGFP il DsRed2 335 54
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Fig.5 Statistical counting of drug-resistant MDCK and HeLa cell pools with high fluorescence brightness

(a) Drug-resistant MDCK cell pools

M 12 3 45 6 M 12 3 45 6

(b)

6 EFEEMNEFRKTE PCR IGIE
RELRIE Mt
Fig.6 Verification of co-stable expression
cell pools on genomic and transcriptional levels
(&) Verification of co-stable expression cell pools on genomic level

(B9, Verification of co-stable expression cell pools on transcriptional

level Lanes 1-3; MDCK cells; lanes 4-6: HeLa cells. The bands
indicated DsRed, EGFP and D-I-E, respectively M. 1kb DNA
marker
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(b) Drug-resistant Hela cell pools
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Fig.7 Verification of co-stable expression

cell pools on protein level

(a) Anti-GFP bands and anti-B-tubulin bands  (b) Anti-RFP

bands and anti-B-Tubulin bands  Anti-GFP bands and anti-RFP

bands: exposure 10s, anti-B-Tubulin bands: exposure 2min. Lanes

1-4; Parental MDCK cells, drug-resistant MDCK cell pools, Parental

HeLa cells, drug-resistant HeLa cell pools; M1: Membranel ; M2 .
Membrane2
BRARIE , IRES A3 (1 SRR R HE 3 38 RGEAE IR ROR |

BT =3 FAT W A g™ )

FERHIF 20 i T Sk 2 ?%%Jﬁhj%%%%afﬂi
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FIR 2 A H R LR EARIC N . il — A EUs
23 3l H A% S DR R0 08 A 10 3 TR e SR Oy — > B SR
A T ELORT AR ICHE N L SR AS Y 3" i, 37 T P Hh
UEUHE DRI SR AE 10 9, Ji B 9 6 30 A 470 4 A e R
HPRER I A FRIK H AL
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Construction of the IRES-based Vector for Multiple Gene Co-expression
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Abstract

Objective; An IRES-based vector was constructed to achieve co-expression of two target genes

with the screening marker gene promoted by the single promoter, and to improve the screening efficiency of

multiple genes co-stable expression cell lines. Methods: A bicistronic expression element BamHI-MCS1-IRES-

MCS2-IRES-BsiWI which has two multiple cloning sites was designed and synthesized. The vector named pLV-

2MCS-Puro was constructed by inserting the element into the skeleton vector pLV-MCS-Puro which was
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constructed previously in lab. The DsRed2 and EGFP genes were inserted simultaneously into the vector to test
the screening efficiency of multiple genes co-stable expression cell lines. Results: The vector pLLV-2MCS-Puro
and the recombinant plasmid pLV-DsRed2-EGFP-Puro were constructed successfully. Transient transfection
experiment showed that the vector can mediate co-expression of multiple genes. MDCK and Hel.a cell pools
resistant to puromycin were obtained through transfection of the recombinant plasmid. The fluorescent inverted
microscope showed that DsRed2 gene at the upstream of the IRES sequence and EGFP gene at the downstream of
IRES sequence were co-expressed in cells, and the double positive rate was close to 100% . It indicated that this
vector has high screening efficiency. The results of genomic PCR, RT-PCR and Western blot showed that DsRed2
and EGFP genes were stably integrated into cell genome and the two proteins were expressed consistently.
Conclusion; The TRES-based vector pLV-2MCS-Puro was successfully constructed and proved to be efficiently in
screening multiple genes co-stable expression cell lines. This vector will have certain application prospects in
studying protein interactions and constructing engineering cell lines.
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