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BRI FEFHE PRI A

BRIT A fTEk EA AR BET
(CEERTH BB B, AV 38 708 Bl 5 Se =, FR0E Bl R T T 4 A Sl =,
TSI EE H s IR FF & SR TRE VS 500, EEER 402460)

WE ZARAE ) RCDAOLAAZ & X F 40 /7 £ pcDNA3.1-mCD40L, i i3 d. 45 3k 4% T 40 /7
45 ENTH3T3 a0 . AR G418t 4% 4 5 tm I BEAT R /) I ik, RAFAS R 45 L tmfiodk. RIRAEE
3 4 4w JOARRNA, i i RT-PCRE A M Neo 2k H 49mRNA R A 0L, o BAE 4L mie L, #1A
ELISAZ A S.CD40L%& @ K- 44 £kt 0. RT-PCR% & £ 7, Neok B #8495 44 2 45 e tm e
¥ kA, ELISA%: % 2 7, AT 6944 7 4% 3 40 JEARNIH3T3-mCD40L 28 i £ 7 F CD40L 4 R £ ¥ 5
i£1.286 ng/mL. #t—F WA A, LML F GeB RIS HIL-24IL-21 3L R4 A 32 iB@ e &
14K, FFRSBIE = A 45 AR, Z @m0 R 9 RAME, A ARSI B B 3% FnfeiE ik
DB F ETARE R T RATH A,

F41E BCDA40L; Fa e B4, NIH3 T30 fL; 15540 i

Establishment of Mouse CD40L Stably Expressed NIH3T3 Cell Lines and Its
Application in the Culture and Activation of B Lymphocytes

LANG Qiaoli , HE Qilin, HUANG Nan, YU Lin, YANG Xi*

(Chongqing Academy of Animal Sciences, Key Laboratory of Pig Industry Sciences, Chongqing Research Center for the
Development and Utilization of Medical Animal Resources, Chongqing 402460, China)

Abstract Recombinant plasmid pcDNA3.1-mCD40L was constructed and transfected into NIH3T3 cells
to express mouse CD40L. The transfected cells were selected with G418 to obtain stably transfected cell lines. The
RNA of stable transfected cells was isolated and the mRNA expression level of Neo gene was detected by RT-PCR.
The expression level of CD40L protein in the culture supernatant of transfected cells was detected by ELISA analy-
sis. RT-PCR revealed that Neo gene could be expressed in the transfected cells. ELISA results showed that the con-
centration of CD40L in the supernatant of the stable transfected cell line NIH3T3- mCD40L was 1.286 ng/mL. Fur-
ther activity studies showed that the addition of NIH3T3- mCD40L cells, IL-2 and IL-21 could successfully culture
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and stimulate B cells to produce specific antibodies. NIH3T3-mCD40L stable cell lines was successfully obtained.

This study lays a good foundation for generation of monoclonal antibody from B lymphocytes.
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TEFUAIG YT RIS W5 TH, Qo] v A5 23 B
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f4ECD40L 5IL-4%, 1L-219%% H rh CD40L A i
Btk L 40 3 TE 5 A BB R R

CD40LJ& T~ /M8 YA JE K ¥~ (tumor necrosis factor,
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NIH3T3 R/ R IG BA- 4E2m i, B 55m ) 43
AN R T 68 77 S 5 T 15 7 550 s, AR e IR 41
FL T A A0 B A b5 7% . R 40 B mT e ek 4
LG4 i (B AR LA AT A . diFF 2 RE
H TR AL SRR

H 15 A w4k 2R 3k /) B CD40LIR) 1] 5% 41
Mo EAR O A SC T O 4 2 FINIH3T3-mCD40L4f
Hil 22 FH T B AT i 15 57 FB0S, (5 4 fr ok JE A
FHIFNBL 3 HARXRIA B EIE A ECD4OLIK 5
HEAT I E . 97 348 3R 45 19 AN [7] FINTH3 T3-mCD40LAH
Ji R H SR A A ECDAOL T BEFEAE R . A
WIS DIAE T — e e 157 B CD40LF{INTH3 T3
YR 2R, o6 H B IE R ECDAOL R A i 1 1 4T
THEFL, AR FARSNBA A 53 25 3 I AR AL 7 B

mouse CD40L; stable transfection; NIH3T3 cells; feeder cells

SR IREDURBE | R AF KA .

1 MR5REE%
1.1 #8

NIH3T3 /)N B 4F 4E 41 L0 | American Type
Culture Collection; DMEM#;7r4L . H & &, 1L-2.
G418 sulfatelld H FEER KRB (R E)A R 2 75 R
2B 1.3 4 H Biological Industries Israel Beit-Haemek;
Mouse soluble CD40L ELISA Kit) H {# -4 4) T2
HRAT]; AmaxaTM Cell Line Nucleofector™ Kit VI
H Lonza; [ 11k N UIEESal 1. Nur 11 [ New England
Biolabs; R HE BT & B b 2 e A MHARE
FRAT; TMBRE (. “2 R HERCWH L R EEFR
A5 IR~ 7]; RT-PCR kithy B & H EAEFARAL )G
PR\ 7], RNASEHGAT & B LA A B i) A
R A 7] 24 7]; DMSO. OVAX H. IL-21. anti-mouse
1gGIW F PaA% 3 B8 B 37 (B S 5 A BR A A
1.2 753k
1.2.1 AM KRR pcDNA3.1-mCD40L # #) 1&
BA% % RIEGenBank /) L CD4OLEE R 7 5145
B, B A BCD40L%E [K, 18 i3 Hind TIAIEcoR 1
YL 536 N 5 R peDNA3. 1(+) 35 45 A% 26 1k Ji ok
pcDNA3.1-mCD40L( H 4 M 45 AE YRR A IR A =] 58
Fi2) o F53RAT (R8T Sl TR Nur LB HEAT 4658 o
1.2.2 NIH3T3%afeG4187h LR E a9 #h%€  NIH3T3
Y BB % AR A, USCER 40 B HE, BAS*10°
AN G /AL B 55 B B e 2440, K G418k W B
WREREE: 0. 100, 200, 300. 400. 500. 600.
700, 800. 900. 1 100 pg/mLX}NIH3T34H fits i3k 47
IR, F2 R BRI, ISR, %14
KJG ATAT IR G418 By e A I i ik
1.2.3 NIH3T3%mfitu% 4 BAL R R ARG e NI-
H3T34H A 5 77 22 60 804 K BAGE & FEI850%~70%),
WAL 4E 20 i 3 o L DA TX 109 41 J /A5 4y 35 8 55 0
b, P Amaxa™ Cell Line Nucleofector™ Kit
V(Lonza) it BN N5 LR A W 24088, IIA1.2 g
JRRLIR 2] Ja RN e Geiff v, RN LA R L 10 s,
SE Y8 Jg 37 BV YL, INO.5 mL T ) 8% 77 3
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FRA], K IR AR 224U E 77, B
AR GLIINIHI T3 A M E s Ml o % 448 h/s B H5 A
800 pg/mL G418 35 TR AT HE 75 . BEREH2 R B
LRAR LR BEPERE IR, B 15K )G, 1925 G418%1
PEMRIPE VAN, B afad Ras 9%, ¥R 9% fa ¥ H
400 pg/mL G4 1855 F7 T 4 FE ik

1.2.4 RT-PCRA& M| 4% % & pcDNA3.1-mCD40L &9 &
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SHH IS RNA, FIH I sl R S0k S RNA U 5%
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1.2.5 ELISA M4 % 5 s §,CD40L % & 49 kA
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Wt B 68 B P 40 B 35 mCD40L ) 3Rk TS
I, DA I G FRINTHB T340 M_F 375 75 B 1% R

1.2.6 NIH3T3-mCD40L %8 i 45 4 45 7% B 4m Jieb 1
RSB I 3E I 5 B 0 2 A FNIH3T3-
mCD40LZN A 53 51 LA3x 10°7/mL % FE [F] i 2 b 42 T75
YU, 40 A A F80%~90% , f# F10 pg/mL2z
HERCHATIT CEILIF MM WE R L L RTR
CIFFIPBSIH B3~ 1 1A it 43 73 A oy B 2
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/N ERBAH A LLOAN /AL 1AL 100740 1 0001/
FL+ 10 0004N/FLAIS>10%~/FL ) 25 & 2 Fh ENTH3T3-
mCD40L, [ i il ATL-2(8 ng/mL)FIL-21(50 ng/mL)
VR 3R, SIEIAR &0 35 77 RECE BAH M 1) 26 22 5%
. 37 °CE;FR14K, WAEBZR S 7% 3%, 3 000 r/min
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TMB & 4,20 min, Bio-techBfF b 5 BLD 501 -
1.3 ZiFE9HH

K HISPSS 25.0% 4% 5 56 H 48 1#E 47 G it 0 A
FERANE . AL BT LIS AR R 26 T EE
3UCATIEL A AP I E bR E 2 (eks) RN, P<0.05
BYit g L, P<0.01RREFWEZE.

2 HR
2.1 E#%FIEFKipcDNA3.1-mCD40LAIHIE &
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for 2 GenBank 3 4/ B H /) B CD40L%E X 1) 15
B, BHIZIEF FIcDNAT 51 (Gene 1D: 21947), 45
783 bpZhid /7. BEEA RIZEE R FCDSX T4, i@
it Hind A EcoR 18 Y147 53 48 A ElpcDNA3.1(+)
S5 E % R IE U RipcDNA3.1-mCD40L . 5 41 )5 #i
HHSal TAINur DS )3EAT %558, BB 1] DL, 3R1G M
2 K/NAX 513 711 bpAI2 186 bpfk) &4, [a) ik 5
S5 RRIAHENT 51 5 TR — 35, PR b iR i) 22 T
2.2 NIH3T34HREG4180Fi%K E HIFAE

BENTH3 T30 (35 £ 0.5% 108 /mL)FEFh 22441,
BR L HEAT e AR G418 4 IR P I« R ¥R ING418
AN AE K RUT, S5 14K A8 450 AR FUAH M 1) e MK
G418 £ 800 pg/mL, K HENTH3 T34 i 1G4 185
FEFRE IR FE N800 pg/mL(E2).
2.3 NIH3T3ZBAE4E K fik

W TR fRL 27 LB 5 1R G JeNTHB T340 A (FE13),
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2.4 RT-PCR#& M 4% 2 [FpcDNA3.1-mCD40LAY
=ik
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2.5 ELISA#NE A E/NRCD40LERRIFRIE

T AN B CD40L 2 (A 7E o 5 5 e 0 i
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M: DNA Z i F54E; 1: pcDNA3.1-mCD40L .
M: DNA marker; 1: pcDNA3.1-mCDA40L.
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Fig.1 Identification of pcDNA3.1-mCD40L digested by Sal/ I and Nur I
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Fig.2 Determination of the G418 screening concentration
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3 g
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Fig.3 Screening of stable transfected cells NIH3T3-mCD40L
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Fig.4 Identification of NIH3T3-mCD40L by RT-PCR

1.5+ ks

0.5 4

Concentration of CD40L /ng-mL""

)
> 3

& &

&
N\
##P<0.01.
ElS ELISASARAZA EEHCDALFTIEE
Fig.5 ELISA analysis of CD40L expression level in the cell culture supernatant
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The red arrows indicate clusters of B cells.
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Fig.6 The B cells morphology after cultured for 14 days with addition of NIH3T3-mCD40L, IL-2 and IL-21

#1 FIANIH3T3-mCD40L, TL-2FAIL-21K1EB4RA =4 OVA4F F ik (14K)
Table 1 The addition of mCD40L feeder cells, IL-2 and IL-21 can successfully stimulate B cells to produce
OVA specific antibodies (14 d)

OVAFERMEHTUADasolt (¥55)
OVA specific antibody Disy value (¥=£s)

Negative well Positive well

RS TR FLBYH £
Culture conditions Number of B cells per well
DMEM+10% FBS 1
100
DMEM+10% FBS+ 1
NIH3T3-mCD40L+IL- 100
2+1L-21 1 000
10 000

0.09+0.01 —
0.08+0.01 -
0.10+0.03 0.23%0.05
0.12+0.02 0.23%0.05
0.15+0.01 0.28+0.07
— 0.31+0.09

FHAEFL R B HE A Daso>2. 1 Daso( WIS B); — R R ARAGI 2B P FLER I 7L o

The criteria of positive well is Dasg>2.1XDyso (negative); — indicates that no positive or negative well has been detected.

AR A PR A8 77 Bk B 4T 1) 1R R 2

N BCRAZ 4 ELE W FL IR 9T Bk 254
AELERICHINE. 7 BBk 40 I ER MR
TE B EL 20 B2 SRS DU T A T Bz — U, fESK
A= g% L Bibk EL A A Bk LA R b, R LR 9%
& Z v i ACD40L, Bitk 240 il 43 W 11gG . 1gMuK
PR3 T, Ui BICDA0LEE i sRIL-2 14 5 (I B4 A
IF) S 20 PR ) 2 AR, AN AN ik, CD40L 5 4t 0t 4 H¢
PILAA A4 YR 328 ~F- 17 N B bk T 4 i 1) 1 5 A i 7 3
A HEEAER, CDAOLX TG AL 5 5 5 T i
A AR R, BENE RS MBI A AR OIS . BB A
Iy AR FRE R, (H R, CDAOLE I 2 A £

o A RATER, 2K CDIOLIE IR R Ik
455 MICDA0L, & — P S I 85 1, 7 T4 i
Jig b MR4E A RICDA0L ] DAKE B B MR BT D) R
KT BTV 231 (R R ¥ £ CD40L) . A 78 I,
JE &t 5 R CD40L 5 1A M CDA0LAZE % H AR A
WEEThRER R, AHE AL RRAENIHIT3 I8 4
KA CD40LIE R B 25 5 RICDAOL . 26 45 JL % 1,
B K%K FURL pcDNA3. 1-mCD40L# % A NIH3T3
Y1 M BE B 220k, IF B 7E A UL 41 iONTH3T3-
mCD40L 1) 41 g b 35 HAs il 2] 1w 1 CD40L, H
FIEEN1.286 ng/mL.

N T HE 5 PR 2 INTH3T3-mCD40L AT i
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RIEYENE, A3 HHUANGE R R 1) X #,
F| FINIH3T3-mCD40L4H il & TL-2(8 ng/mL)FIIL-
21(50 ng/mL)IL [F] 7E 44 S E AT B A (1) 55 77 A0 o
JUETRATHI W T 25 3R B, AT 5044 FRNTH3T3-
mCD40L4H g & A1 7 sk 4 SE fIIL-2(8 ng/mL)FIIL-
21(50 ng/mL)RESEEARAIE FEBA L 3155 14 K(K6), I
H BRSO BB B AR R R PR GR D H2
AN T 2 FIBAIAR(1004 . 1 0007813510 000
ANV RIS R UK 5 A T B 3 2 5,
XA g A BT AT 50 R 2 NTH3 T3-mCD40L4H fild &
7 3 e 3E 1 AT ECD40L A AR(1.286 ng/mL), A
BE SRR 2 BN P AE BRI R 1. SR, FEBAN L
PR A 8 77 5 ORI F h, R 2 (R T B e Y
ELE N BABANE S B SRAF UM, AT E b 5 28K &
P EFERFEE R A TAE. Bk, B AT &
NIH3T3-mCD40L4H i R A58 BA B S 1. 1%
411 2R 19 R A8 2 D R FE A A BT B 40 29 15 5 A
RSy B e A S BE B U B E T R AT IR
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