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Gene cloning, protein expression and examination of
biological activity of chicken CD40L

Meng Ma, Mengjia Zheng, Xiaoqi Li, Li Gao, Hong Cao, Yonggiang Wang, and Shijun Zheng

Key Laboratory of Animal Epidemiology of the Ministry of Agriculture, College of Veterinary Medicine, China Agricultural
University, Beijing 100193, China

Abstract: To obtain chicken CD40L protein, the cDNA was prepared from chicken splenic cells and used as a template to
clone and amplify CD40L by PCR. The target gene was cloned into pFastBac vector to construct a pFastBac-chCD40L donor
plasmid. Recombinant plasmid was transformed into DH10Bac and recombinant Bacmid-chCD40L was obtained. The
Bacmid-chCD40L plasmid was transfected into sf9 insect cells to obtain His-chCD40L protein. In addition, the target gene
was cloned into pQMO1 vector to construct a pQMO01-chCD40L plasmid, recombinant plasmid was transfected into HEK 293T
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cells to obtain Strep-chCD40L protein. The chCD40L protein was purified by affinity chromatography, and the concentration
of purified chCD40L protein was determined to be 0.01 mg/mL. Primary cells were isolated from the bursal tissue of 3-week
old SPF chickens, and the chCD40L protein was added to the culture medium to stimulate cells. The chCD40L could bind to
CD40 on B cells as examined by Western blotting, indirect immunofluorescence assay and flow cytometry, suggesting that
chCD40L protein is biologically active. We successfully obtained chicken CD40L protein of biological activity, which laid the

foundation in the in vitro culture of primary B lymphocytes for the isolation and diagnosis of virulent IBDV.
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61~Fh e+, HmRNARIK B4 892 nt, HH CDS
XA 819 nt, Zmhd 272 PEILER. 2005 4=,
Tregaskes 235 T 4% CD4OL Al PEm& I
WFIE T HA Y2 eE, KXY CD4OL HAT 5
FLEPIARL A LE M T e T X ek vk FC R
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KIGHF # 2 S 4E DH5a W B %R A YR A
FRZS w5 K AT 82 25 41 Jifd DH10Bac . pFastbac
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) T v D e O 0 P 45 2R 5 E R R IS CD4OL
TP AT X o
1.22 X5 CDAOL EHERBITFRFFBRESTH
KRB K E

DL TEA ) pMD19-T-chCDA40L #5144 Sy
Mz, JH&4 EcoR T A1 Kpn T Fg Y07 & i e F vk 5|

. cjb@im.ac.cn



2788 ISSN 1000-3061 CN 11-1998/Q :# 1.#22%#k ChinJ Biotech

¥ (F-5'-CCGGAATTCAACATCATCATCATCATC
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Ay B S 0.5 pg/mL Strep-chCD40L |
0.5 ug/mL Strep-VDAC2, 0.5 pg/mL BSA K% H
IR (Y IMDM 15 72808 % R FCZE 4
A [F] A2 2RV 26 248 L 3 531) Sy S 6 2 5 (] 2R 0 B2
24 h S AR, FH PBS Ve e 4 g T 200k
Ak, &1 e, B, BFE anti-Strep-tag
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Fig. 1 Amplification of chicken CD40L gene by PCR.
M: DNA marker II; 1: gene of chicken CD40L; 2:
negative control.

22 35 CDAOL ERERHBEHRFEESRAEHH
RIERERE

Wit Kpn 1 . EcoR I WiANEE DI 55 XL )
pFastbac 5k M 5 MU0 5 X% CD40L A,
BRI E R0 B 3L R 5 pFastbac A&, 4
PCR S AU U] 35 ik i iy i) 3 H4 pFastbac-chCD40L
Tk (B 2A-B). ¥ pFastbac-chCD40L i ki
ik, DH10Bac, ¥EF: P& K H B a5 0 H 6
HrEREST PCR %7, S5ALEIRIAT THAMIR

< chCD40L

<—chCD40L

2 ERMRFRE pFastbac-chCD40L BI 4 E

Fig. 2 Identification of recombinant donor plasmids by
PCR (A) (M: DNA marker II'; 1-6: samples of pFastBac-
chCD40L; 7: negative control) and double enzyme
digestion (B) (M: DNA marker II; 1-2: samples of
pFastBac-chCD40L; 3: negative control).
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J%# Bacmid-chCD4OL (I8 3). ¥ 5 411K 5% 2
Bacmid-chCD40L J¢ #f AE RIFF IR # Bacmid-WT
orplERYe sfo BRI, FEMEE TR, 5
XFARLHAR L, SR T AR B I SE R 41 B T
WS (K 4A), WHC P LN EE, 7E SO 4ifE b ik

bp M 1 23
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3 E%H Bacmid-chCD40L Y PCR £

Fig. 3 Identification of recombinant Bacmid-chCD40L
by PCR. M: DNA marker III; 1: sample of
Bacmid-chCD40L; 2: sample of Bacmid-WT; 3: negative
control.
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Pl = His-chCD40L
Pl . His-chCD40L
Pl . His-chCD40L

4 His-chCD40L EHEHRIEMEE

Fig. 4 Identification of His-chCD40L recombinant
protein expression by Sf9 cells infected with baculovirus
(A) (1: normal sf9 cells; 2: sf9 cells infected with
Bacmid-WT; 3: sf9 cells infected with Bacmid-chCD40L)
and Western blotting (B) (1: samples of normal sf9 cells
culture supernatant; 2: samples of sf9 cells culture
supernatant containing PI, PII, PI11 wild-type baculovirus;
3: samples of sf9 cells culture supernatant containing Pl,
P11, P11 recombinant baculovirus).
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FHRTEY 2, 345 P, PILYREE, 20 BIELE A PIL
PIL PHI 5559 sf9 i 3% 57 3 S OB # sf9 4 i
B3 B3, A 5xSDS FRELE nhil & Wk 44,
H anti-His-tag 4 5 MHUi4 1% Western blotting 4
L, SRFEWEA PLPHL, PIN EAHAFRIGER
sFO 435 55 b T 4 His-chCD40L & [ 1y ik
(K 4B).

2.3 Strep-chCD40L EAEHHIRIELETE

i A RS @it PCR P i k3 4
PQMO1L Z A& [F] YV i chCDAOL JE A, 18t [m] J5 8
HAHE RS pQMOL M4k R4k |, %1k DH5a.,
Ve BHPE TE PSR USRI R T PCR %28, 45 L IR
A5 B E KM (B 5A), KE
2H pQMO1-chCDA40L JFiki 525 % & pQMO1-mcherry

A bp M 1 2 3

Strep-chCD40L

900

B
kDa M 1 2 3
55—
40— s < Strep-chCD40L

35— -

25—

< Strep-mcherry
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E 5 Strep-chCD40L BEAEHRELE

Fig. 5 Identification of Strep-chCD40L recombinant
protein expression. (A) Identification of recombinant
pQMO01-chCD40L by PCR. M: DNA marker 1II; 1: sample
of normal HEK 293T cells; 2: sample of HEK 293T cells
transfected with pQMO1-mcherry plasmid; 3: sample of
HEK 293T cells transfected with pQMO1-chCD40L
plasmid. (B) Identification of recombinant Strep-chCD40L
Protein by Western blotting. M: marker; 1: sample of
normal HEK 293T cells; 2: sample of HEK 293T cells
transfected with pQMO1-mcherry plasmid; 3: sample of
HEK 293T cells transfected with pQMO01-chCD40L plasmid.

http://journals.im.ac.cn/cjbcn

JERLA> MY HEK 293T Ziififd, 24 h 5 W2 i &
1, JA 5xSDS I # 2% il & ik %40, H
anti-Strep-tag ## S PEBUAIET T Western blotting %55 ,
gELH , 4 pQMO1-chCDAOL JFi ki YL ny HEK
293T LA FR ARSI H 1) B A B 11 i 5 TR
/h—3 (I 5B),

2.4 3B CDAOL EFHI4{k
#: SDS-PAGE £l Strep-chCD40L FR7545 i
HaEfb R, B EZ R 0.01 mg/mL (& 6).

2.5 38 CD40L EHBIEMEMEWRE

M 3 JE I SPF A i3 FR AR 4L 4005 1 SR AR A g
F BB TR B RS R (B 7), 1T
FHFXG CDAOL 25 [ 1A 35 A ]

% Western blotting Al , Z55H 320, bk
Y anti-Strep-tag $T /A G 0% K6 0 21 41 i 25 A Y
Strep-chCD40L , it BH 7£ 2 it 15 7% W& v 45 iy
Strep-chCD40L & 1 A5 AR 75 Fo 4 B ik & 40 iy
) CD40 454 (&l 8A). 4% f e ue ik i i 45

S < Strep-chCD40L

6 Strep-chCD40L E R R E BN E

Fig. 6 Determination of Strep-chCD40L protein concentration.
M: marker; 1: sample of 0.01 mg/mL BSA; 2: sample of
0.02 mg/mL BSA; 3: sample of 0.025 mg/mL BSA; 4:
sample of 0.04 mg/mL BSA; 5: sample of 0.05 mg/mL BSA:
6: sample of 0.1 mg/mL BSA; 7: sample of strep-chCD40L
protein.

200x

B7 BEREAASBHERKARR
Fig. 7 Primary cells isolated from chicken bursal tissue.
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Fig. 8 Determination of biological activity of chicken CD40L. (A) Western blotting. Sample of primary bursal cells
cultured in cell culture medium supplemented with 0.5 ug/mL Strep-chCD40L protein (1) or normal cell culture medium
(2). (B) Indirect immunofluorescence assay. (C) Flow cytometry. (D) Quantitative analysis of data shown in panel C.
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B8, 5 Mock 41, #hn BSA HHA LE
Strep-VDAC2 FHH4HAHEL, % Strep-chCD40L
A T FE DO B T MR R 2 1 S0 5
(% 8B), UAHMIARKIMZE R E R, 5 Mock
. W BSA A KU Strep-VDAC2
AR, ¥ Strep-chCDA40L & 1414 85 £ 4
JifL % TR B 28 08 o, U BHIZ R 1R AR S5 AR
HIRHE B KB R AT A9 CD40 454, HALEWY
T (Kl 8C-D).

3

1995 4, Graf % &K BIE L) CDA™ T 4iiffl ]
FoIR B R K AT IR 20 CDAOLE, a gk
HERAGH A (1BDV) 3 5 L 4 9 (14 95 (G 4%

B Uk EL A, (HIZ A MIAEAR PR SR AN R i 2 A i
BRI T X7 1BDV BFEE R4 i o B A E o FEE R
CDA0L TR ABIGY, & B HANSAE I8 45 38 b7 1 B
PR B ek g iR o gt
Eorm A EEEN, W HREES B k41
2a P ek, AR T B 41
RSN SR, iy IBDV BF 8 0943 85 F e S ity
] o TEAFZT H FR AT A B BT 2H 21 ST e T XS
CDA0L JE[H , jiad B HO AT AR 25 3835 R 48 S L.
YA FR IR RS #3E T His-chCD40L & Strep-
chCD40L L HE .

FEE P aifb B, Sk & AR
Fik RY Kk I His-chCDA40L #F M ilriiy iy His
wESAT & TEANT, FIEIEE R T
JoIEET X His 28 i1k, M7E HEK 293T 4
i # Ik Strep-chCDAOL H H R 15 B4 1y 24k
BOR, fWEE W E N 0.01 mg/mL, HE4RIE,
% CDAOL AT B kL4l gy, Mk
FEk 0.5 pg/mL B ] &AL 0E B bk L 40 i 4y 24 1
PR FIEY, DR A B Al i B O S B
Je IR AT T A
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EBARMERE RS LA PR,
ERAEALS P EA KR B KB, AHF5EM
3 JHiy SPF XSk R 215 58 T I AR M,
T CD40L J2 B kI 4fiifd I CD40 AYELHA, KA
W 5% E 258 KR ARGk CDAOL e 5
B kL4 Y CD40 Z54 LAt E A2 A IS
Peo T IO AT His FR%E B4 SR DA E
FrARS P 44 F B9 His-chCDA4OL 25 1 1% PEAG I
DA BIFSE =BG T Strep-chCDAOL 75 11 A3
P, B Strep-chCDAOL ¥ i 5] J A0 1 FC 4% 4 o
BFewirh, @3 Western blotting 6 . ]2 52
PRI B P A ARSI, IER] T ARSIk 1
Strep-chCD40L & [ B W% 15 I AL 1k FC 3 41 g v 11
B kL4 B CD40 &54G . HAT A WG g
CDA0L £ [ 1y 3k 45 4 J5UAX B bk T 40 B i A4 1 35 77
K 1BDV P iR 5 2 512 W si e 1 AR .
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