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Screening for CHO cell line stably expressing inducible costimulator protein and its biological activity

DING Qing-li, LIU Meng-lei, LONG Xian-lian, SHEN Qian"
Department of Laboratory Medicine,Changhai Hospital,Second Military Medical University, Shanghai 200433, China

[ABSTRACT] Objective: To construct a recombinant retroviral vector carrying human inducible costimulator (ICOS) gene,
screen for CHO cell line stably expressing ICOS protein and to study its biological activity. Methods: 1COS ¢DNA was obtained
from human peripheral blood mononuclear cells (PBMC) through RT-PCR and was cloned into retroviral vector to construct ret-
roviral recombinant pMSCV-ICOS; the latter was then packed and the high-titer virus producing cells were screened. Then CHO
cell was infected by this high-titer virus and the stable cell line was screened. CHO-ICOS cells were co-cultured with PBMC (the
ratio of CHO-ICOS to PBMC being 1 : 1,1 : 2,1 : 5, and 1 : 10) in presence of substimulating dose of anti-human CD3 anti-
body. The proliferation of PBMC and the CD25 expression on T cells were examined by * H-TdR incorporation method and flow
cytometry, respectively. CHO-pMSCV cells co-cultured with PBMC (1 : 1) served as the negative control and PBMC served as
blank control. Results; We successfully constructed the retroviral recombinant pMSCV-ICOS and obtained CHO cell line stably
expressing ICOS protein. * H-TdR incorporation method and flow cytometry showed that, compared with the negative control
group and the blank control group,co-culture with CHO-ICOS cells significantly inhibited the anti-CD3 antibody-induced activa-
tion and proliferation of PBMC(P<C0. 05) ; the maximal inhibitory rates of activation and proliferation were obtained when the
ratio of CHO-ICOS to PBMC was 1 : 1,being (68+5.9) % and (44. 08+ 3. 26) % , respectively. Conclusion; CHO cell line stably
expressing ICOS protein has been successfully established,which lays a foundation for future study.
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FE LR

1 MBFFHE

11 &AW SR0% 7 20K pMSCVpuro i
TS A &R PT-67 Ml NIH3T3 4 % K%
Y M A= )2 B B . CHO 4R JM109 1624
AR EH MR . A ICOS PCR 514 i FE /A 7
A B IR TR G T AR SR N B L TR £ K ) &
W F V-gene 2 &, g B 4K # 4% i ) & Lipo-
fectamine2000 I F Invitrogen 2 &) , %% # R #il 4 N
VI . T4 DNA % [ | % 5% 5% PCR 71 & . DNA
A2 F i i AR fE Y DL-2000 ¥4 T TaKaRa 2
A, 40 B AL B DNA F 4 i TaKaRa 23 A
MR, FITC fbric$t A 1COS $i#k  FITC Fricd it A
CD4 Fifk . APC FricHi A CD25 Fi k¥ F eBio-
science 2N ) .,

1.2 5T B R &

1.2.1 A4 o 244 20 5 (PBMC) B9 RNA 3
& OHL2 Gy I F K 5L AN A 3 ml, 489k I 4
53 B (Ficoll) %5 J& B 2 .0 43 & Hf PBMC, %
RNA $li $2 % B 4E & 58, L PBMC b 2 BUH B
RNA,

1.2.2 # % 5% PCR(RT-PCR) % PCR K fi %%
SERNARFR 20 pl, AL 4GB RNA L Wl . ANTP i
AW RNA MR AMV 55 5 5 5 FBE AL S| 9
e R4 25°C 10 min,42°C1 h,70°C 10 min.
724 cDNA #E47 PCR B, A ICOS EiiF5149.5'-
GTT GGA TCC GCC ACC ATG AAG TCA GGC
CTC-3', Fi#sg1 ¥ .5 -GAG AAT TCT TAT AGG
GTC ACA TCT G-3', PCR R & & 50 pl, 4%
5% .RT-PCR 74 .ANTP, Taqg DNA i %5 ; ]2V 4%
. 94°C 2 min,94°C 30 s,60°C 30 s,72°C 40 s,3k
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A 10 A5 R I BRI LI .24 h 5 3 ik
BEFR AL ORBE 1R, 1 S AR R (e Pk i
AE 7 A= T 0 R T B RS E PT-67 4 M bk, 3T 9 1 it
Y0 MK IR R LT . T 80 C AR .
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TdR $ A AT 20 0 PBMC 5458, 1) i o =X 48 A A%
il PBMC 40 i 3% |36 £ 47+ CD25 iy 3Rik, HUE
HHK I 61 78 A 1ML 5 ml. 28 Ficoll %5 B8 A B 85 .0 20 B
H PBMC, VS AN 2 & 4107 /4L, 3L 96 £L, [
i, CHO-ICOS 4il ffd LA & CHO-pMSCV 4il Jill 2
0.5% % AL FE 30 s J5 A H & #2 3 min A
[P 5 AN A, DA AR5 LG PR EOR PR3 5, JF e VR T
Rigeshh 5 PBMC B 459 AH BAE . R AL BELAT Y
CHO-ICOS 4 g 1 PBMC 23 3ILA 1 : 1.1 : 2.1 2 5,
1:10 e m A 96 fL#k N335 5% . JF & CHO-pM-
SCV 4 i 11 PBMC DL 1 = 1 Bl e 55 55 %5 B AL DL %
R AL BRHY PBMC 28 (X FR AL

PBMC 7E 3 #4 (200 ng/mD #Ht CD3 i 4K 41 34
LRSI T 40 036 e Fig sE . AMIE M CHO-
ICOS 1 35 4 45 4 1COS BL AR (ICOSL) , 3 il 5% BH Wt
1COS ) 03 #% , AT T 240 M 1% 355 Ak Fn 3 5 R
fik. BBk, A B 53 78 45 FL i AT i 38550 &2 (200
ng/mD BHTA CD3 Filk, 53¢ 54 h J5 5L 56 fL KXt
HRALE N AP H-TdR 50 p/4L.18 h J& W B4 i , ¢
FLIMANLRI 300 1l J5 W N (Wallac) W 5 5 43 0
ik b L SR A i 8 B R R L 59 — 4 7 I A A [
W BT CD3 Prifil 3085 9% 72 b s, W B4 i R i
=20 ARG ) S T TG M 4 CD25 Rk, DLk
SEE B 5 B IE Bk M 51 PBMC, #5477 5 IR
TR PO E
1.6 #%it5ar® K SPSS 12. 0 48 it 4t #44
AT AR 2200 8 R 7+ 5 R, P<<0. 05
RS GRS,

2 &5 B

2.1 PCR¥ ¥ =4 M A PBMC # I ¥ 7% 5%
H Y ICOS ¢DNA £ PCR ¥4 Ji5 , Hor= ¥y i 351G
WHEE IR HL UK 7T UL 1 4% 600 bp BOHRSME S0 (- 1),
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T [ —

1 ICOSPCR XTEHR
Fig 1 Identification of ICOS on
CHO cell membrane by PCR
1:DL2000 marker; 2: ICOS

2.2 THFHFmEBABEIWEL pMSCVpuro
LA 24 Xba T MY 8. # 1COS # 4 A pM-
SCVpuro MG . 11 T 1COS W B WAFTE Xba |
LI Xba T % pMSCV-ICOS BT i U1 % 52
i (B 2) B 3 45 2k717 (3. 6.1, 8.,1. 4 kb) , 5 il 1]
SR, MPERO ST AT,

2 BAFEREBEHILESER
Fig 2 Identification of recombinant
PMSCV-ICOS by restriction enzyme digestion
1. pMSCV-ICOS; 2. DL2000 marker

2.3 CHO @ £ ICOS o Fay#a e ik Jiak
24 A SRS 0 e P 5% R B 328 )5 1 CHO-1COS 4 ffd .
A5 R (K 3) &L, 1COS K3k 1y B P 2 (98, 43 %) >
98 % , i % Ye 25 #FH AR ) CHO-pMSCV 41l ICOS #Y
FHAERAL R 0. 74 %,
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Fig 3 Detection of ICOS on CHO
cell membrane by flow cytometry
A:CHO-pMSCV;B:CHO-ICOS
2.4 CHO-ICOS #9 £ FFHin "H-TIR £

A5 ) K X4 e 48 5% (B 5) & . 50U FE Bt
CD3 it A 1 3 1 A i AAE il CHO 48 i 22 85 57 1
PBMC Mt , 4} 8 CHO-pMSCV =5 8 x5 T 41 g iy
Ba5H LA K CD4A™ T 40 i 2% T 1% Ak AR 7 CD25 Y & ik

BIEA R ; CHO-ICOS 41l 5 PBMC L8 5 66
#il CD3 Pk T 19 PBMC #5835 4k (P<<0. 05 5%
P<0.01) , Z0MIHE B g 1 = 1 B4l R Bk, 40 A
(68+5.9) % . (44.0843.26)%,
1 00
i 1)
1 i
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4 CHO-COS ## PBMC K4 3E
Fig 4 Inhibition of PBMC proliferation by CHO-ICOS
N:PBMC alone;1 : 1-1 = 10: Co-culture of CHO-ICOS and PBMC at
indicated proportions + anti-CD3; C1; Co-culture of CHO-pMSCV
and PBMC at 1 : 1 + anti-CD3; C2: PBMC + anti-CD3. * P <<
0.05,** P <C0.01 vs Cl group;n=>5,xr=%s
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Fig 5 Inhibition of PBMC activation by CHO-ICOS

A-D: Co-culture of CHO-ICOS and PBMC at 1 : 1,1 : 2,1 :5,1 : 10+ anti-CD3; E:Co-culture of CHO-pMSCV and PBMC at 1 : 1+ anti-

CD3; F:PBMC+anti-CD3. Data is a representative from one donor
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