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PESEDR, I8 R IR PR R TR AR AT BN
IR SR, RGP oy KR R, @ %
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HE N A7 A5 (internal ribosome entry site, IRES) J7*
A0, BREE L T SEXUN R AR, A3 H AR
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G LGB UR B TR b, AT Sk ER
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FEHE UL BE P = 1K, R G 240 I 1) 975 12 45
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M LASRAT) 2 . B4k pIRES-CD4t K 41 fitd 3 1
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1.1 ##

CD34 cDNA FH A S5 5 i /N M 2 4 BN o
Fi pcDNA3.1(+). pIRES2-EGFP & NIH-3T3 4 g
B A % O 7. pGEM-T-easy #0445 50k $2 B
FI&E H Promega AF]: F AP REINEN DINE . 1R
g e B K& = R A AL G2k 5 Lipofectamine
200014 H Invitrogen 2~ w5 {4 14 4 Mo 53 25 {3 A
CD34+40 i 73 B53A 57 5 B Miltenyi 2 w5 41 g 1%
7% 3£ Dulbecco’s modified Eagle’s medium (DMEM)
MG A L35 4 Gibeo A H ™= s PE 45459t A\ CD34
T #& (phycoerythrin-conjugated anti-human CD34
antibodies) & PE &5 & $i /b B IgGl 4 BD
Pharmingen A i 7= .

1.2 7%
1.2 # 4K p3.1-IRES-CD34 frik4 2.

KH PCR W4 4415 % dCD34 ¢cDNA, i
51414 CD34 1E 17 514 (5' CGC CCA TGG TGC
TGG TCC GCA GGG GC 3'), CD34 Jz 514 (5'
CGC GCA TGC TCT AGA TTA GCG GCG ATT
CAT CAG GAA 3"). Tt CD34 IF i 514 a5 —
A Neo 1 BEVIAT 55, CD34 gl b & T
Sph 1 #1 Xba 1 WA~ B V)7 1. ¥ PCR ) &
Neo I « Sph 1 XU V) J5 vk B i, 354 A
pGEM-T-easy ZAKIIAH N B VI 05, Phik 2 A%
SE 1EAff e N T o B IS R 2 W) R4 51

H Sal T+ Neo 1 XUl V)34 pIRES2-EGFP 43
F| IRES F Bt (613 bp), 1EH#: N\ pGEM-T-easy-CD34
wAKH . RIGH Sad 1+ Xba 1 XU V15 2
IRES-CD34 Ji B¢, % A pcDNA3.1(+) ] Xho I
Xba | BEUIAT 2 BI1S 2244 p3.1-IRES-CD34.

1.2.2 XU 7 %@ 4% p3.1-IRES-CD34-EGFP [ #)
. A T AR p3.1-IRES-CD34 75 YL 41 i 43 1%k
PE R, FRATTIE B T 4% 4 9% 5% £ [ (enhanced
green fluorescent protein, EGFP) St K4 H [ 5L A,
FE¥ HAf N30 4& pcDNA3.1-IRES-CD34 1) 22 vi [ fir
R, 3BT XN R F % 4& pcDNA3.1-IRES-CD34-
EGFP. H A&7k A H PCR e % £ AR M 2544
pIRES2-EGFPY 175 %] EGFP (514 W E M 5#): 5’
GCT AGC CCA CAA CCA TGG TGA GCA 3',
[ 51%): 5'CGC TTT ACT TGT ACA GCT CGT C
3"). ¥ PCR /=4 i N pGEM-T-easy % 1k, £
Nhe 1« Not 1 XU 1) J5 43 3| EGFP v Bt, IEA

pcDNA3.1-IRES-CD34 [} £ 5a A7 5.
1.2.3 40K 97 5 Y. NIH-3T3 41 5 7% T &
10%fif 2 I3 () DMEM ¥53%3%, # 37°C, 5% CO,
LRI R A TR s 8. T e niy — R e Rh an i
0 i 25 BE IR B 60% ~ 90%I A I, K IR oA % s
%% pcDNA3.1-IRES-CD34-EGFP #% 4 A\ NIH-3T3
. B 7 AR N S U AT
1.2.4 REERIR T (MACS) 433 5 Y41 .

KA CD34 4 s il &, 2 Bakma vt
B 10 v A . BAR v s e e 4 i
0.05% JB i (& 0.02% EDTA) 4 1k & W 4 ,
1 200 t/min .0 5 min, 3+ L. IMANZZPR (A&
I3 1Y) DMEM #5372 3%) P —#d, 1200 r/min &0
5min, 7% _E3&. IO 300 wl DMEM 240 0. InA
100 ! AE45 S HEBH BT PTAR FeR B A7, TR ARG
TN 100 Wl BEERAREX ) CD34 Hg BEpiik, R4,
H 4CH¥HE 30 min. 1 200 r/min &0 5 min, # I
i, MIA 1 ml DMEM g4 1.

¥ B E TR, A DMEM it
SrEAE, 500 wlxd UK. CRERR I I A G g i B 22 12
TN BAE, R I A 25 6 1 A e S A A B
g0H. AN 500 wl ") DMEM P34 854,
4 AR B R Y, N 1 ml DMEM
FEVERG, WA 20 AR 2k BH 1 40 .
1.2.5 40 TH4L. 78 MACS Sk pr o, 349 40 it
AT A8 T M BR T B T 540
3 e A AR50 BAREE T X 3 A AN AR
S (1) 240 Jf 73 o) T B0 RS BB Rt S A G I 4 i
B, WES OB E SR, BIHFSE. MACS
O3 SR (T S R s xR RDBCR (%)= 4>
T Ji BH P41 B 3 IA 2R 60 5 IR AN B A B/ 43 1R I
FIR GG A0 L S £ x100%.
1.2.6 V4N AXAT I CD34 [ ik . AR 4 ik
WAER 515 e (A M, in N PBS &, 1200 r/min
20 Smin, 3 B3, JIA 400 wl PBS H &, A
PE #ric LA CD34 Hidk (20 pl & 10° 441 i),
VR )N 20 min. # NIH-3T3 40 i /] PE 45 &
P 1gGl FRid/E AT . & PBS PE%k 2 Ik,
BT 500 wl PBS. LL FACScan 3t 2040 J {30 5E 43 #r.

2 & B

2.1 #H{K p3.1-IRES-CD34 B E R L E
ffi N pGEM-T-easy #1441 1) CD34 K& DX 48 Il
JPAIE 52 A1) IE i . K5 IRES-CD34 J Bt iE A
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pcDNA3.1(+) 8k, M 7 &4 IRES & CD34 It
DA 84 p3.1-IRES-CD34 (B 1). PEHU s B2 PCR
HE5E . RHK PCR %58 B H BBUTORE BT XU
PI%5E. 4 EcoR T+ Xba I XUEEDI AT VI H 1) A B

(& 2).
PCMV MCS__ IRES
, CD34
Ampicillin p3.1-IRES-CD34 BGH pA
6900 bp £l ori
SV40 ori

SV40pA  Neomycin
Fig.1 The map of p3.1-IRES-CD34 bicistronic vector

1 2
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5000
2500
1.6 kb
1 000
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Fig.2 Identification of recombinant vector p3.1-IRES-
CD34

I: the digested fragment by EcoR | and Xba I ;
marker.

2: DL 15000 DNA

Unsorted cells

£/

a

@:@'

b) ---

Positive fraction

2.2 #H K p3. 1-IRES-CD34-EGFP B R L E
EGFP JE K 28 PCR 4 4 J5 28 Wl 7 Uik 55 7 41 1F

fiffl. ¥ EGFP JE [K4fi Ak f& p3.1-IRES-CD34 Eﬁ%ﬁ

B4 1. PCR /ﬂ%i WU )45 58 S 45 5 45 R 3

bp

2294

Fig.3 Identification of recombinant vector p3.1-IRES-
CD34-EGFP
I: the digested fragment by Nhel and Notl ; 2: the digested fragment
by Nhel and Xbal ; 3: DL 2000 DNA marker.

23 R 2%

/A& pcDNA3I-IRES-CD34-EGFP #4 4% NIH-3T3
AN Gk 24 h J5 WO e G 4 U AT MACS 43 k.
FEDE BB g, 43t MACS ik, WaEs
(1) BF 4t it b Sk S A O R I T 2 R
e, AR 95% M I RIR BT, i
HE 20 BT TR I 1 A e A S € e (R A D 2 oy 3%
(K4, £1). FRERATRI, ERAMERT, S
S ) 9GRS R 55, XN AT R
IREEES 4 M AT 22 MACS 433 1 % B

""I”

Negative fraction

Fig4 The micrographs of p3.1-IRES-CD34-EGFP transfected NIH-3T3 cells
before and after sorting by MACS
(a) The light micrographs, x250, (b) The fluorescence micrographs (the same eyeshot with the
light micrographs), x250.
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24 MACS SiEEHE

B LR IE AN AT iE 40, I Bl 5 40 ik
(ISR K 15%~30% (% 1).
2.5 RRBMENIZE R

Zoim A RO 2, B Al 4 MACS 43 ik

Jo s BHE4H b 3k CD34 (PE FH ) 48 B 1 2>
RAABKIRBEE RIS, MTIERTH 1.65% 48 & 2] T
Iy 87.84% (I 5).

Table 1 Selection of transfected NIH-3T3 cells by MACS

Unselected cells

Positive fraction

Negative fraction

Number of Green cells Number of

total cells /% total cells
1 1x107 10 2x10°
2 4x10° 8 7x10*
3 1.3x10’ 21 8x10°
4 1.8x10° 12 5x10*
5 5.6x10° 6 6x10*

Green cells Green cells Recovery/%
1% /%
97 3 19.4
95 1 20.8
99 2.5 29.0
97 2 22.5
96 3 17.1

The number of total cells and green cells under fluorescent microscopy were counted before and after MACS. And the

percentage of the recovered cells was counted.

@ 159 (®) 100
80
2 0.67 £ 60 1.65
e | | 8 40 |
20

0 -
10° 10" 10* 10° 10°

CD34 PE CD34 PE

0
10 10" 10* 10° 10°

(d) 200

E B 87.84 E
é ;8 I é 0.37

000 100 100 10° 10°
CD34 PE

?00 10" 10* 10° 10°
CD34 PE

Fig.5 The CD34-positive cells before and after MACS were examined by flow cytometry

(a) Control. (b) Unsorted cells. (c) Positive fraction. (d) Negative fraction.

2.6 FEEMERILAIEEL RS IE

£ MACS 7334 iy, o 5 b R5 4 1 1
B R E SR bR 41 B KA (1 AR T 1%),
W28 1k MACS 43 3% H g /b & g Ll
XN T AT 22 I MACS 73 3% A 8 3545 552 41 1) 40
JL. X T2 G AR AR R e e A L ) oy i, A T R
i IR 3k — UK S e B 4y 36 BRI RS 15 3 B 41 H 1)
A, BALRHTWE %

h T A B G ORI N L, /6 P AR o R
J¢ NIH-3T3 4ifiidif, 9%/ 7 DNA (T 2 ng &
25 cm? B5 M) 465 T DNA- g Ak 5 40 e 1
IETIE1(2 h). 48 48 h Ki9R )5, KRR M A& A
200 mg/L G418 () DMEM-+10% IfiL % [ 2 £ 1k 1% 77
5.2 ~3 R nTMERA KR fstr, RiEd
KEGFR 10 ~ 15 K. FE5O6C BB T ] LI g2 213K 04
S5 58 6 110 41 i B A7) B W 1R K 20 0.5% 42

FE T 10% ~20%. SR )54 MACS 433k, 7E9¢6 1
TS NSRRI, 200k B A b R SR O
0 40 B AT 42 5 B >95%. FRATT SOKs 4332 H 1 Bk 4
Mgk a5 % 60 K, nLAMERR], 115 >95% 41

3 it it

AR T AN AT LUH] T e e 41 i 73326 F U
Sy 3, R RTRAN A, ] LA (5 1 S G 4
MR 7. A SERUE ], R gLl s Ik MACS
GYVE ST, FEE AN P 2 R R AT SE AR IR 4

CD34 I # R iL T & M T () 40 i
(hematopoietic stem/progenitor cell, HSC/HPC) I,
e R S 40 i L AR L. AT R g i R
HFR AR, AR T CD34 1 Lk 4
(delected CD34, dCD34) £, M&HHEK
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CD34 (full-length CD34, fICD34) BY K 4k #% % 14
CD34(truncated CD34, tCD34). FHF5E R, 4
K CD34 O H B BAE Y, 25 T ARG
ST, NI AT g s 0 L 41 AT T S e 1O,
dCD34 —J7 [ 56 4> il 2% i A 38 43, X 4 ) 56
Wi /N, 55— J5 T dCD34 78 41 g 38 11 1) 3R I8 7K TG
T ICD34 1 tCD34¥. iXFf4 MACS 73k 5, w LA
HiBr gt — 07> FIBBAR 40 M. 31Xt 1] BE A2 38 B
T [FDBCRAN i (1 — A JgLU AL

KT EMCV (1) IRES XAFR A AN A58 1 B0
P& 1% 98 1 (cap-independent translation enhancer,
CITE). 7& B H BT $ N, &3 DA S 2
AHIEE (1) e [R] [ ] 2 S il — 2% PR AE mRINA. 7Rl 0
Firhr, IRES nJ DA B 4RH SF AR, LA HOBEIE 1)
75 A SRR R B R, IXRE R S A E R
I AZ B A f6 [F] I AR I B0 TF IRES bl & H i
AN 1, IR R s A R thAS ] 1)
. LU IRES #E42 (5E K, AR B S ) mRNA
SRR, R ILRIRE I R H R & A O, XA
At AT CRAE ] IRES J7 8138 2 10 A AH DG IE IR %% B A7
[RZ23K00, {E L, L IRES Ji 2 AR PR 30 B i 1 4t
PIBIEERCRAR, AR, IRES B80T i
DA ) 3 0 5 AR VF 21 D0 A O 3 B Ui 6 DR T
20%~50%". ¥4 CD34 FE[AE N IRES i, nJLAYE
SEIL MACS 3 2000 26 W A, A 1 28 R 2 g
TR RIA.

X TR e G A L) A 3k, R AR A
AT AE AR SR KR R 10~ 15 KA,
HEAT MACS 73 1. 5% 1 8 26 4 2 23541 1) 40
i T % 4K p3.1-IRES-CD34 it {0 & — AN B % %
(neomycin) & K, P 06 A) DL IS S BRR K
G418 ML PR FRIEATH IR, DLRIE—3 o0 K
FEYLAN A, AE1SRIE H RS D ) 4n e L g T
DA T4 iy S B WA BR 43 16 1) 20 E R IX L, G418
JUR— Pl B )T B, AT J03 B (1 22k I AN ™
e, HURE R AR M B2 R a] (911 200 mg/L).

H T 3 WE ST AR O 43 41 i 3 R SRk
CD34, Jrbl, #Hifk p3.1-IRES-CD34 1] LN H] Tk
Y AN M R e EAR K TR A . Ak, X
CD34* ¥ 40 il 2 WA BER HIX AP 7. Ji4b, i

P PEMEER I3 143 BRI A0 I o — SRk R E DA A 24

JRUAE, R AR 40 i v mT e A AN R B B 5 A 0

KX 2B AR E A RN B, BRI

FARH AR H R A AR, W5 R A%

GEIR PRI e R REA T K R 4 1 ik

B2, FH# K p3.1-IRES-CD34, Ligxt T
W IN e QRIS e G A0, 7Pl LSRG L vy
R I3k,
2 % 3 Wk
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A Bicistronic Expression Vector for The Selection of Transfected Cells®

QU Xiao-Xia, QIN Li-Peng, YUE Wen, GAO Yan-Hong, LI Yan-Hua, YUAN Hong-Feng,

WANG Yun-Fang, LIU Da-Qing, YAN Fang, SHI Shuang-Shuang, PEI Xue-Tao™
(Laboratory of Stem Cell Biology, Beijing Institute of Transfusion Medicine, Military Medical Academy of Science, Betjing 100850, China)

Abstract A bicistronic expression vector, p3.1-IRES-CD34, has been constructed to facilitate the selection and
screening of transfected cells by magnetic cell sorting (MACS). In this vector, an engineered variant of CD34,
deleted CD34 (dCD34), was chosen as the marker gene and the internal ribosome entry site (IRES) from
encephalomyocarditis virus (EMCV) was employed to allow simultancous expression of the inserted 5’ -end
heterologous gene and the CD34 marker gene. To test the utility of the vector, the enhanced green fluorescent
protein (EGFP) gene was inserted into the multiple cloning site (MCS) of the vector. Transfected cells were
selected by magnetic cell sorting (MACS). The results demonstrated that the transfected cells can be enriched to
high purity (>95%). The vector p3.1-IRES-CD34 would provide a rapid (2~3 days for transient transfected cells
and 10 ~ 15 days for stable transfected cells) and efficient method for the selection of transfected cells.

Key words vector, transfected cells, selection, CD34
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