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Inducible expression of Mac-1-FP in Chinese hamster ovary cells using Tet-On gene expression system
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[ ABSTRACT] Objective: To construct eukaryotic inducible expresson plasmids p TRE Tight-CFP-CD11b and p TRE Tight-
YFP-CD18 using Tet-On gene expression system and co-transect them into Chinese hamster ovary (CHO) cells, s0 asto &
chieve the inducible expresson of Mac-1- FP. Methods: The eukaryotic expresson vectors p TRE Tight-CFP-CN11b and pTRE
Tight- YFP-CD18 were constructed by recombinant DNA technique. The 2 vectors were co-transfected into CHO cell s using li-
posome to fuse CD11b and CD18: the 2 subunits of Mac-1. Fluorescence microscope was used to observe the cyan fluorescence
and the yellow fluorescence of Mac-1- FP. The influence of different levelsof Dox (0, 0.01,0.1,0.5, 1, 24 ¢/ ml) on expres
son levels of CD11b and CD18 in CHO cells was analyzed by RT- PCR and fluorescence intensity analysis. The adhesve rate of
CHO-Mac-1- FP cells with ligand ICAM-1 was analyzed before and after PMA (1M ¢/ ml) stimulation. Results: The recombinant
plasmids of pTRE Tight-CFP-CD11b and p TRE Tight- YFP-CD18 were success ully constructed. The cyan and yellow fluores
cences were observed in co-trangected CHO cell s under fluorescence microscope. The fluorescence intensity of the cells wasin-
creased with theincrease of Dox concentration. RT-PCR analys's demonstrated that the CD11b and CD18 mRNA increased with
the increase of Dox concentration. The adhesve rate of CHO-Mac 1- FP cells with ICAM-1 wasincreased after PMA stimulation
(peaked at 2 h and 4 h ater stimulation and decreased afterwards) . Conclusion : This study achieves the inducible expression of
Mac-1- FPin CHO céls. And Mac-1-FP, like widetype Mac-1, exhibits adhesve activity with ligand ICAM-1, which lays a
foundation for studying the consisting dimmer , clustering, conformation and affinity of the ligands of Mac-1 usng single mole-
cule spectroscopy and fluorescence resonance energy transer technique in living cells.
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pMD18- T
pGEM-T Promega
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CHO ) Clontech
ATCC, NIH
1.2 T4 DNA
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,Opti-

p TRE Tight-
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p Tet-On,
,CHO-ICAM-1

New England Biolabs, Ex Taq
RT-PCR (DRR024A)

Lipof ectami ne2000™ Invitrogen

TaKaRa ,

5-GGT TTC CGG AAA TCA GCT-3),

cD18 cDNA ( cD18al )
pT- YFP-CD18b1 ,

DHBX |, p TRE Tight- YFP-CD18

BamH ( 344 bp 1277 bp )

, DNA
1.5 CHO-Macl1-FP
p TRE Tight-CFP-CD11b p TRE Tight- YFP
CD18, B DNA
(Clontech ) L ipof ectami ne2000™
CHO , )
24 (2x10' ) B
7500 g/ ml ,37 2
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B B 400 g/ mi
1.6 CHO-Mac 1-FP

24 , (Olynmr
pus 1X70) , 435 nm 492 nm

490 nm(CFP) 550 nm(YFP)
CFP  YFP
1.7 Dox Mac1-FP
1.7.1 RT-PCR CHO-Mac 1-FP
6 , Dox , 0

0.010.20.512ug/m, 6 12 h
TRIzol RNA PCR

CD11b CD18

(GAPDH) cDNA Primer
Premier 5.0 CD11b

5-CAT AGCCAGCGGATA GCA-3
5-GCA ACT GTA GTT TCA GGG TC3
456 bp ;CD18 5-

CACAAGCCT CGC TGA AAC 3 5-GAA
GGA CCC GAA GCCAAT-3, 270 bp;
GAPDH 5-GTC
TCC TGC GAC TTC AAC A-3 5-GGG TGG
GCT TCT TAC TCC3 , 176 bp
RT-PCR RT-PCR
DNA
kb bp
—_— 2 000
1.0 =
790
1 pTRE Tight- CFP-C1( A)
Fig1

M1:1kb DNA ladder; M2: DL2000;1: p TRE Tight-CFP-C1/ BamH
CFP-CD11b; 4: pTRE Tight-CFP-CD11b/ Not

+ Not
: 5: pTRE Tight-CFP-CD11b/ Kpn

1.7.2 CHO-Mac-1-FP
24 , Dox,
00.010.20.512pg/ml
CHO-Mac1-FP
Image-pro plus(V5.0.1)

12 h

YFP-CD18

1.8 fs]

1 24
CHO-Mac1-FP PMA (
ml) 01248 16h;

pTRE Tight-CFP  pTRE Tight- YFP

( CHO YFP-CFP )
CHO-ICAM-1 24

) ;  PBS 3

, ,600 r/ min

CHO- ICA M-
(10°/ ml) ;
lpg

CHO

5min, ,
= (
- )/ %100 %
3,

,  Student’ st

2.1 pTRETight-CFP-CD1lb  pTRE Tight-
YFP-CD18 (1 2

( ) p TRE Tight-CFP-CD11b
p TRE Tight- YFP-CD18

kb MI 3 4 - ) M2 bp

6.0 ——

3.0 e—

— 2 000

pTRE Tight- CFP-CD11b( B)
Identification of plasmid pTRE Tight-CFP-C1 ( A) and pTRE Tight-CFP-CD11b ( B) by digestion with restriction enzymes

; 2: Plasmid pTRE Tight-CFP-C1; 3: Plasmid p TRE Tight-
+ Spe
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kb MI 1 2 M2 bp kb Mi 3 4

3.0 ——

el ——— 2000 1.0 — [

AR

1.0 ——

2 pTRE Tight-YFP-C1(A) pTRE Tight-YFP-CD18 ( B)
Fig 2 Identification of plasmid pTRE Tight-YFP-C1( A) and pTRE Tight-Y FPCD18 ( B) by digestion with regtriction enzymes
M1: 1 kb DNA ladder ; M2: DL2000; 1: Plasmid p TRE Tight- YFP-C1; 2: pTRE Tight- YFPC1/ Nhe + Sal ; 3:pTRE Tight- YFP-CD18/
Kpn2 ; 4: pTRE Tight- YFP-CD18/ BamH ; 5: Plasmid p TRE Tight- YFP-CD18

2.2 ( 3
CHO 435 nm 492 nm

3 pTRETight-CFP-CD11b  pTRE Tight-YFP-CD18 CHO
Fig3 Huorography of CHO cells cotrandected with of pTRE Tight-CFP-CD11b and pTRE Tight-Y FP-CD18 ( x 250)
A: CHO cdlsco-trandected with p TRE Tight-CFP-CD11b and p TRE Tight- YFP-CD18 ;B : Cyan fluorescence at 435 nm wave length under flu-

orescent microscopy ;C: Yellow fluorescence at 492 nm wave length under fluorescent microscopy; D: Merged with A, B and C

2.3 Dox Mac 1-FP 4 (v5.0.1) DOX 0 0.01 0.1
16 456 bp 270bp  0.51 2pygm 227 618
, , CD11b CD18 1046 2 648 10 224 11 091
RT-PCR , 176 bp 2.4 ,CHO
, GAPDH RT-PCR CHO YFP-CFP CHO-Mac1-FP ,
CHO-Mac 1-FP CD11b CD18 i PMA ,CHO
MRNA Dox CHO YFP-CFP
Dox CHO-Mac 1-FP , CHO-Mac1-FP
492 nm , , 2h 4h (P<0.05),
DOX , Image-pro plus ( 5
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bp bp

500
pr 400

456
CDI1b

CDI8 500

300
270

500

GAPDH

200
176 ——

4 RT-PCR Dox Mac1-FP
Fig4 Agarose gd dectrophoresis of RT-PCR product
1:RT-PCR product without Dox; 2: RT-PCR product with 0. 014 g/ ml Dox; 3: RT-PCR product with 0. 14 g/ ml Dox; 4: RT-PCR product
with 0.5 g/ ml Dox ; 5: RT-PCR product with 14 g/ ml Dox ; 6: RT-PCR product with 2u ¢/ ml Dox ; M :100 bp DNA ladder; 7: RT-PCR prod-
uct of without template; 8: RT-PCR product without retroviridase

80 L i Mac1 ,
b i o CHOMac-1-FP Mac1, Mac-1
: ICAM-1 ,
§ 40 Mac1 ,
§ 2 Mac-1- FP
PMA ,CHO CHO YFP-CFP
np ,  CHO-Mac
Time (1/h) 1-FP CHO
5 PMA(1H g/ ml) , ,CHO-Mac-1-FP
Fig5 Adhesive rate of CHO cdls with Mac-1- FP
CHO- ICAM-1 after stimulated by 14 g/ ml PMA Macl d (CD11b) B (CD18)
*P<0.05vs0Oh; n=3,x+s ' '
CFPCD11b  YFP-CD18
3 ,  PMA
; CFP YFP CD11b CD18
GFP o B
, GFP
aBs PBs : GFP CGossen ' Urlinger Tet-Off
) tel Tet-On
GFP )
7 , CFP YFP o ,
MaC'l , [:I.O,ll] [12] ,
Mac-1 ) ,
Mac-1 ICAM-1 (ensemble averaging) ,
Mac-1-FP ;
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