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[ E] HOE: @rfasE ik sCDAOL i CHO i % . J715: i sCDAOL i #{A pDC316-sCDAOL 1,4 sCD4OL i ¥
51| vE kA LA R IR AR pIRES2-EGFP, #7455 41 i bL pIRES2-EGFP-sCD40L, B4 Ko i 6 %52 . B 2 FLAG L CHO 41, G418
RO se b, A BRAG B AR I se B Ja T R 3% . DU MR 8] B 5O B W8 4 (0 50O B M i 3234 i PCR . RT-
PCR .ELISA J7%543 7l A DNA \mRNA 2 7K F-XF sCDAOL 1Y 3RIBHATHEN . Western blotting #ill] CHO-sCD40L 43 WA f) sCD40L
SR D40 454 3 CHO-sCD4O0L 5 MDA-MB-231 4L 5 24 h 5, S AR A MDA-MB-231 43514 4> T Fas
(23R4 4K s A Fas SOH MU CH-11 )5 W52 MDA-MB-231 40AEAYUE T, 45 9% it 8 ok pIRES2-EGFP-sCDAOL, %
YL CHO 4 )5 2 sebe b1 32 3R 1988 1 #35 sCDAOL B4 2R CHO-sCD40L. a4 IAR (85 296t WA 4 (0 56 6 1
FIE 1K 90% LA - PCR AMITESE sCDAOL JE R4 A AL FE 2 DNA ; RT-PCR #5051 sCD40L mRNA f9%% 53 ; ELISA kil
FIANMIRG IR LT A sCDAOL K, #iA( 4.5 £2. 1 )ng/ml, Western blotting 1iF 3% CHO-sCDA0L, 430 i) sCDA0L, 1] 5 fiF Y
CD40 %54 . CHO-sCD40L 5 MDA-MB-231 4iffu k3537 /5 , MDA-MB-231 4H il % 17 Fas 2635 H( 3.0 +1.02 )% FHE F( 34. 8 +
8.75)% ;A CH-11 24 h J&5, JT-3% (5.4 £1.32)% 5 #1(20.7 £5.24)% (P <0.01 ). &5i: MK E£E
sCD40L ) CHO 40 & , MHFFE CD40/ CDAOL i AR 78 i S e iy e i R R TR M T A .
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Establishment and identification of a Chinese hamster ovary cell line stably ex-
pressing sCD40L
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[ Abstract ] Objective: To establish a Chinese hamster ovary cell line stably expressing sCD40L. Methods: sCD40L
was obtained from vector pDC316-sCD40L by restricted enzymatic resection and was inserted into eukaryotic expression
plasmid pIRES2-EGFP to construct a recombinant expression plasmid pIRES2-EGFP-sCD40L. The recombinant plasmid
was then digested with Bgl Il and Sal I and was confirmed to contain full length of pIRES2-EGFP-sCD40L ¢DNA by agar-
ose gel analysis and DNA sequence analysis. The CHO cells were transfected with the recombinant plasmid by using elec-
troporation and screened with antibiotic G418. Single clones expressing sCD40L were obtained by limited-dilution method.
EGFP-positive cells were detected by flow cytometry and inverted fluorescence microscopy. The DNA integration and
mRNA expression of sSCD40L in positive clones were detected by PCR and RT-PCR; the protein of sCD40L was evaluated
by ELISA; and the conjugation between sCD40L and CD40 was detected by Western blotting. MDA-MB-231 cells were
cocultured with CHO-sCD40L for 24 h and the changes of Fas expression on MDA-MB-231 cell surface were detected by
FCM; the apoptosis of MDA-MB-231 cells was observed 24 h after cocultured with anti-Fas activating antibody( CH11 ).
Results: A recombinant eukaryotic expression plasmid pIRES2-EGFP-sCD40L was successfully constructed. A CHO-
sCD40L cell line stably expressing sCD40L was subsequently obtained. FCM and inverted fluorescence microscope showed
that 90% of the cells had positive fluorescent signals; PCR and RT-PCR confirmed that incorporation of sCD40L DNA and
expression of sCD40L mRNA ; ELISA revealed an expression of sCD40L protein of (4.5 £2.1 )ng/ml in the supernatant ;
and Western blotting displayed CHO-sCD40L cells-secreted sCD40L could conjugate with CD40. The expression of Fas on
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the surface of MDA-MB-231 cells increased from ( 3.0 +1.02 )% to ( 34.8 +8.75 )% after cocultured with CHO-
sCD40L cells; the apoptotic rates of MDA-MB-231 cells increased from( 5.4 +1.32 )% to( 20.7 £5.24 )% after cocul-
tured with CH-11 ( P <0.01 ). Conclusion: We have successfully established a CHO cell line stably expressing sCD40L.,
which may help to investigate the role of CD40/CD40L pathway in the adjuvant immunotherapy of tumor.

[ Key words ]
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R iR g A KL . CDAOL $ g A T
TESHY S W R FH_E AU T — R
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AT R F, AR AT % CD40L( soluble CD40L,
sCD40L ), A 5% 2 B HL Fp {18 000 /1 sCD40L HA
A RS R E T R 18 000 1Y
sCDA0L 2wt ¥ 51 (1) B A% 2% 38 WOk 444, % ¢ CHO
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1 #MeEFZ*

1.1 ##

JFUkL pDC316-sCD40L F1 pIRES2-EGFP A %
Pt b G BRLOW L B R A M CHO | 7L R g 4 i
MDA-MB-231 \MCF-7 N A % ff 17 AZ &R T
DH5a . Oligo<( dT )15 .RNase inhibitor . ExTaq [ .
dANTP B2 6 4 N VTG Bgl T . Sal T W F TaKaRa 2%
A, M-MLV 3% %% 5S¢ B Promega /A F], PCR ;=4
DAz & LA A A P 4R BBGGR) & T A R %
S Ao T4 DNA JE#EHEW A Roche 24 Ao A
sCD40L ELISA 77 & W H Bender MedSystems 2
Ao %R ¢ B A Trizol W 1 Invitrogen 23 .
G418 I I Gibco BRL Ao Fas #iH MEPLIR CHII
) H Upstate Biotechnology /A Fl. SuperSignal West
Pico Chemiluminescent Substrate i 7] & I H Pierce
ATl —HRILA CDI54 Z T HEHLIR( sc978 )1l
| SANTA CRUZ Biotechnology 2 &, — 4 BiAR 11 4
P HRP )BRIC Y L0 1sG Uikl A h 24
et W 0N A, it Y% 25 P Marker( prestained Broad

soluble CD40 ligand; CHO cell; green fluorescent protein; apoptosis; Fas

[ Chin J Cancer Biother, 2007, 14( 4 ): 317-321 ]

Range Markers sc-2361 )l H Santa Cruz Biotechnolo-
gy 2% 7o AnnexinV-FITC # T-iX %] & W A BD
Pharmingen /A H] .
1.2 Ji#: pDC316-sCD40L #= pIRES2-EGFP &9 3 3%

35 M pDC316-sCD40L Fl pIRES2-EGFP Jii ki
TR A R AU 200 wl, Y5094 T Amp * I kan *
LB S - ,37 CHR AR, Yk H AL A A i
TR R B AR Tl P AP 10 AN wa e, 43 il e
5 ml Amp* Fl kan " LB 85575k, T 37 CHEIK 1300
v/min PR35 45 7R 0L o 44 HRm 4 A 12 4 IR, O
17 Bgl 1 Sal 1 UEEYI, IS 04T 1% BEREWHEENL
HLUK , WD 4528
1.3 454 pIRES2-EGFP-sCD40L, #4943

VR UT) 5 7 T 1) R TR B R 43 Sl 4 o T
100 ml Amp * Fl kan* LB 323, T 37 “CHEIR 300
v/min $R3% 55 7R . Fi HE B 2 A 1 4 BUBOR, O
17 Bgl 1 Sal 1 XY, RS W4T 1% BRNEWHEENL
HLUK, VTS A B 1) Bt sCD40L K K pIRES2-
EGFP EER I M glifk., FIH] T4 DNA ¥4 RHEA T
Al TR R ALEZ B K IGFFH DHS« 5,
URAT T Kan* LB BUEWET-1,37 CIRAE LA, PRI
KH BRI HA 1T ~2 mm RA B 10 4, 530042
T 5 ml Kan® LB 555 58, T 37 C#% K E 300
v/ min$R 7 HE TR o BBV i B A ROk, Tl
YIS , eI U) 5 f VKR S U) R Be 5 SR/
— B TERE S TaKaRa 2\ &) P 258 o
1.4 E4FK% pIRES2-EGFP-sCD40L %% % CHO %
LB i

BB 5 TEH Y pIRES2-EGFP-sCD40L Jfi ki
KR BOTFalif , & H oL % FL %% 44 25 Eppendorf H
GEFLIL YA K ok e CHO 4 fa( Hi 290 V (B
B8] 40 ws)o ¥ U)5 48 h iIMA G418 TAEW , &5
W 800 pg/ml, BF 3 ~5 d HHKF IR, RN LUK 5%
Yef) CHO AR A BIPEXT IR . 5597 14 d )T, S5 4L
A P2y ve e K, T4 IR 4L 40 i 4R AE T
S YL A0 A BR AR R SERE AL RS 35 T 96 FLEE TR
B S dJa, Pk B B A AR AL TE B 2On
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BT TSR, K B 0 5 I B A0 it Ay P 44 i, L
LR ALS  AHARAE A T 24 FL .6 FLERFRHR
25 em® ¥iFRM Y KI5, 544 H CHO-sCD40L.,
1.5 #Fmpeg %
1.5.1 EGFPwyk#* OFI'EFOLRMBIIE 25
em? FEFENE T CHO-sCDAOL 40 i, 4% AT & % B 10
ANARET , 3590 T BH s LB AR A M St 5 3R A R
QMR L CHO-sCD4OL 41l fifd, PBS ¥ 2 3 , 100 pl
1% 2R WEEREE , A 4024 BD FACSAria )
ML AT EFIAZR, RN CHO 4 /X R
1.5.2 sCD4OL ¥ F & CHO 4 iy B 4 5 # %

Bt CHO-sCD4OL #iiffd Jz CHO 41 , $HR 40 g 5 [
21 DNA. FH PCR J7 32 Ko I i 2 H A 200 J e o 2 15
EEAAHH sCDAOL, 51 Yt KiEFEEY A\l G
W, SN : FiE 5'- ACAGATCTAGAAAACAGCTTT-
GAAATG-3'; T il 5 -ATCTCGAGGAGTTTGAGTA-
AGC-3' W ZA4:94 C 5 min, #R)5 94 °C 30 s,
56 °C 30 5,72 °C 45 s,30 ME, fJ5 72 CHEAH 10
min. 1% 355 W5 &6 8 H UK 0 BT PCR 7= 9., 4R
CHO-sCD40L 4iijits 2 CHO 4 Jfd, 43 51 LA Trizol %542
HUZ0 BB RNA L BRZHAE B RNA 24 2 pg, 3% cDNA 2
— 5B R A U A R AT 0 A SR RN, B 0.5l
HEAT PCR S Wi( J7¥LIRIET ), PCR P27 1% Biig b
EERE UK T AT
1.5.3 ELISA # # Il sCD40L & & %  CHO-
sCD4OL 41l F 25 em® Ki R b A K 22 80% 5,
R A RS 5% L3, ELISA G sCD4OL 43 i,
[FIEF L CHO 4 M ASO0T B, /B4 Uil B b 17, B
#rY( Labsystem Multiscann MS )EH 450 nm AbAY D
{H, 2 bR 2, FARIRE & (E AR AR i i 2 L A
HEES R sCDAOL A &4,
1.6 Western blotting # CHO-sCD40L % fe, 4~ i
9 sCD40OL 5 it A CD40 254

CHO-sCD4OL il T 25 em® i FEihE K &

2y 80% Ji , F AN 5% B0 BN 25 em® Ki SR
JHEHT) MDA-MB-231 Ziififl, ¥ & 4 h J5,PBS /0 1H
VEAE R S2I0 20 5 575 B MCF-7 40 B A Sy B o B2
KA B MDA-MB-231 40 f 75 Jg B P X B 4l . $%
HE A% A0 L 2 P B ) 8 156 B 5 2 U400 e A 2R
F1, AT 3R TR s T g 458 5 P YK, 17 ) 7% 3% & PVDF i
o HAREGER. M—ERESHE 2 h,
TBST & 3 it ; —Hi = %M E 1 h, TBST ¥ 3 i,
TBS V& 1 i . #% 8 SuperSignal West Pico Chemilumi-
nescent Substrate {85 & UL B T2 LG B4,
1.7 CHO-sCD40L %@ i 2 34 #9 sCD40L % MDA-

MB-231 Zaft k& & Fas & ik & 48 fL 8 o 09 %o

CHO-sCD40L 4 ffl 5 MDA-MB-231 il ffd #2 %4 #t
Feoh 5 150 5 Transwell 12 FLEGFRAR A _F = M
T, [F] B AE £ B E 638 pIRES2-EGFP /Y CHO 4
Jfil( CHO-EGFP )L K2 MDA-MB-231 4 g f hy % R,
37 C.5% CO, FEFRFAMNH R 24 h 5, KT =
MDA-MB-231 4fi Jfd, 3t =X 40 g AR Kl MDA-MB-231
YA Fas 1B fL. FIZKEKRRBE 24 h J5
JIA CH-11( 1 pg/ml ),37 °C 5% CO, K5 3748 N 1%
524 h WCEME AT AnnexinV/PT 444, 740
i SIS 755 | gz 8
1.8 %itsam

SPSS13.0 GEt 3R i 45 8, B4l « =5 %
N, BN E T 25007, P <0.05 NA B EHEER

2 & R

2.1 ELR 4 pIRES2-EGFP-sCD40L, #4 Bbr % 2.

ik pIRES2-EGFP K/INA 5.3 bp, pDC316 JiT
KA B K/NHK 3 913 bp, i A Bt sCD40L K/N Ky
479 bp, # pDC316-sCD40L K/NHK 4 392 bp., HIE 1
AL, 28 Bgl 1T \Sal T RG] 04 BORL S U /)N
—3, #K pDC316- sCDAOL JH Bgl 1T .Sal T #E173L
it D5 AS 00 B 00 1 B A28 R BE i B 19 322 18 2R
pIRES2-EGFP Hr, 3K 15 & 4 Jit A pIRES2-EGFP-
sCD40L. 2 ki 5% AL KA )5, Bl 1T . Sal T XL
DRI ARAG P25 554 . KR 534K pIRES2-EGFP
KN—F, /Nl 5 B Y B sCDA0L K/h—2( [
1), 2805 %EESE sCDAOL Ji it 51) 1F i 7o e A
# 1A pIRES2-EGFP.

M 12 3 4 5 6 M bp

15 000
10 000
7 500
5000
— 2500
— 1 000
— 250

E 1 ZHZARN pIRES2-EGFP-sCD40L MBI 4 E
Fig.1 Identification of recombinant plasmid
PIRES2-EGFP-sCD40L by enzymatic digestion

M :TaKaRa DNA marker DL15000 ;1: pDC316-sCD40L;
2: pDC316-sCD40I( Bgl M /Sal 1 ) ;3: sCD40L; 4. pIRES2-
EGFP( Bgl 1 /Sal 1 ) ;5: pIRES2-EGFP-sCD40L ;

6: pIRES2-EGFP-sCD401( Bgl 11 /Sal 1 )

2.2 F4f ¥ pIRES2-EGFP-sCD40L # % CHO 4

=

M e AL O 1 B
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2.2.1 CHO-sCD40OL % g EGFP th k% LA
TRk s Al , K15 3 s ke ESHE IR ,
Y 1 #RA K R AFAY CHO-sCDAOL 4 i 4™ K5 3%,
i PR B WA TR R AT, KKK
iK95% DL (B2 ). G Ui iR, 2% (258
FIERIE 0% L .

2 EGFP 7£ CHO-sCD40L ZHff1_F I Ri%
( WHBME, x100)
Fig.2 Expression of EGFP on CHO-sCD40L cells
( fluorescent microscope, x 100 )
A :CHO-sCD40L cells; B: CHO cells

2.2.2 sCD4OL 3 B 72 CHO % jff o By 5 & 5 4 5%
PCR 7% RT-PCR KalZ5 5 7R , CHO-sCD4OL 41 A
R sCDAOL, K K H: mRNA, 117 CHO #ii fifd & WL AH
Y $8 257, B 7R sCDAOL JE K i Zh % 4 A CHO-
sCD4OL 4HAfI A BEEIRIZH T AT 5% 5% mRNAC &1 3 )

bp M

2 000—
1 000—]
750—
500
250—]
100

3 PCR & RT-PCR #ill CHO-sCD40L
4R sCD40L mRNA HyFRiE
Fig.3 Expression of sCD40L. mRNA in CHO-sCD40L
cells examined by PCR and RT-PCR
M: TaKaRa DNA marker DI2000; 1: PCR product of
CHO; 2: PCR product of CHO-sCD40L; 3: RT-PCR
product of CHO-sCD40L

2.2.3 CHO-sCD4OL 41 il sCD4OL % & th k& It
CHO-sCD40L 4fi ff1 5 5% 13 , ELISA 354 sCD40L
YR N(4.5 £2.1) ng/ml, RFEYLHY CHO 40 |
TH WP AR E] sCD40L.

2.3  Western blotting # # sCD40L 5 MDA-MB-231

ik d CDA0 #9454

Western blotting 45 i 78, MDA-MB-231 £
CHO-sCD40L, 4l 73 30 i) sCDAOL Ab BR 5 , 76 A7 X 43
T2 18 000 Kb 1T LIAFE] sCDAOL B 2438155, Ul
B CHO-sCD40L. 253 Y sCD4O0L, 55 AT CD40 %
AT 4545 MCF-7 4 M 43 53 78 A8 Xt 53 F i & 24
39 000 .29 000,18 000,14 000 4bf53A[EFE 2L CD40OL
283255 . e DDW DL KR 2 kb R A MDA-MB-
231 YA WELF] CDAOL 23S 5 5( K 4 ),

1 2 3 4 M

M (=107

175

— &3

62
475
325

25
16.5

— 6.5

4 CHO-sCD40L #1531 f) sCD4OL 5
MDA-MB-231 #BfE 5> F CD40 KI5 &

Fig.4 sCD40L secreted by CHO-sCD40L cells conjugating with
CD40 of MDA-MB-231 cells confirmed by Western blotting
M: Prestained broad range markers sc-2361; 1: DDW;

2: MDA-MB-231; 3 : MDA-MB-231 cocultured
with sCD40L ; 4 :MCF-7

2.4 sCD40L X} MDA-MB-231 4l fi Fas 7535 K&
2t R T B 5

gE AN 1 FioR, CHO-sCD4OL 1E T MDA-
MB-231 #fififl 24 h, i 40 i 22 1] Fas KF- T8 P <
0.05). JIA CH-11 24 h J5, o] B g W 25 3] MDA-
MB-231 4UMEH TS, SN IR L 22 A ST 24
X(P<0.05), Mx HRZH 2 [B] 25 5 To 8t 1247 3L,

#1 sCD40L 3t MDA-MB-231 4 R Fas &Rix
BARATHZMm n=6, xxs)
Tab.1 Expression of Fas and the apoptotic rates of
MDA-MB-231 cell influenced by sCD40L

Groups Fas Apoptotic rate ( % )

Control 3.0+1.02 5.4+1.32
CHO-EGFP 3.8+0.65 6.8 +2.11
CHO-sCD40L 34.8 £8.75" 20.7 £5.24"

“ P <0.05 vs Control or CHO-EGFP group
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CD40L — i M F T8 7 1 AL 1 11 40 i 2 1, e
FBELIRTENGAL AT CD4 * T IR U 40 25 1, 76 AR R4
JH BRI RL AL | A 2R 2 TEARRY B SR A A
| XL PR R 240 B S UL B R AR S0k 4l A den-
dritic cells,DCs ) AT A M%) *', CD4OL 1 CD40
V1R P A P 2 R AR A ) AR VR 92 T A4 L 2 1 ]
R T E S, v LB S FLAR S IR AR
i T S e | AE /N2 R A IR T R g
AR IWER S CD40L BEAE 1755 i I8 240 it 1% 44t i
JEIBIBELAE A SO P T4 K. sCDAOL /E N CD40L
BNy, PR T CDAOL A B 243 1k, B Ay g
FAPEIRIT I — N RA AT R A, A g E e
W ] sCDA0L 5263k CD40 431 By s 40 i bk A549
ILF, KB sCDAOL X 4t i) A= K A B S 1 40 ol 1
FH. CD4AOL iAREES: DCs 40 i 3¢ 78 A1 h e Y 1A
AT LARE 5 ) 0 R 1 258 S A R DR 1 9
Sk b R VR R A S AT . R, CD4OL
REAS G DRI o RV

EGFP HHi9¢ ) 2 1E R —Fh 2 & 5+, W
FH S 5 U A 2t i A8 mT {8 b A 0 1) EGFP
FEPRI AR i s BE M T, i ELAS RE e i S 40
(A By e 500 ARG ob ol FH A 3R AR 3 TR
HA Z BN a5 G ANRELH B 5 1 pIRES2-EG-
FP ELA SRR IE AL 5, P Ak B AR T
Yo, R EGFP (1335 1] M4E sCD4OL JE A 1) ik .
ARSZEGUESE, EGFP B 5 sCDA0L ik iy SRk,
AR X E 4 ey A T B ARG I . A ik
ARG 5% AR 43 B E R 18 000 ) sCD40L REfE
Bl o3 W5 B 41 M A1, 7 sCDAOL Z A5 ) 1) B 5 hn 1
IL12B WL 43 A5 55 K, 1% 15 5 IKHE CD40OL %]
LA L B AR UEIZ R 11 1 40 W, AR SC B i 52 T ]
PIA B sCDAOL (143 h o 3 38 il V1) 0 ) 25
AT R T OE A B R I8 R pIRES2-EGFP-
sCD40L, F- LA HFE G CHO 41, i@ 1d PCR .RT-PCR .
ELISA J5 3 43 %) A DNA . mRNA | 2 [ /K F 3iF 5
sCDAOL 45 A 20 JE R 40 IF 4R A5 3R 06

FLILIE 40 0 2 MDA-MB-231 & 263k CD40, 1
J& CD40L  35'°', MCF-7 & CD40 3 ik B 1.
CDAOL FEAFHPER 4 R "L —H sc-978 A1
J& CDAOL (Rt 2d SR 41 , BH X MCF-7 ] LA
R 2] 4 FhAS [F] 43 F BT it CD4OL R A T . i
MDA-MB-231 45 CHO-sCD40L i W5, 4 i 5
Il CD40 1] 5 CHO-sCD40L 73 W Y sCD4OL 45 4.

THUR AN LAHERR b7 sk 4 sCD40L T4 5, $2 1K
Y2 Bt 6L B P48 Western blotting £ 91 FJ F 18 000
AR E] sCDAOL 124 3855, R AL B ) MDA-MB-
231 WIRA I 2], FUIFEAT CHO-sCD40L 4 il 3=
iKY sCD40L A 5ERL CD40 454 .

Fas TERSIMN F5 I8 40 2 vh Y48 5 = sl Ik 3%
ik, MDA-MB-231 £ & CD40 ik Fas #i5%, X} Fas
PR T B I PE, ASLE & 3 MDA-MB-
231 7E sCDAOL fUAEFH T, Fas ARG, A T-0 i
s, $278 sCD40L AJ LU £ 5 MDA-MB-231 KT
CDA40 256 I A0 B FH 30 3 JLU T4k, itk
Fas g /A SGURME 20 10, 7] i 26 I 1 AR S 86 #g 2 110
Y R A AT
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