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Cloning and Prokaryotic Expression of Duck Interleukin-2 Gene
and Detection of Its Bioactivity
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Abstract: Based on the sequence of gene IL-2 available in GenBank™ , A pair of primers was designed
and subsequently a fragment of 360 bp was amplified by RT-PCR with the total RNA as template which i-
solated from peripheral blood lymphocyte of Guangzhou White duck and induced by ConA. The DulL-2
maturation protein gene was cloned into pMDI18-T simple vector, identified by enzymatic digestion and
confirmed by PCR and sequencing. The results indicated that Dull.-2 maturation protein gene was cloned
successfully. The expression vector pET-IL-2 was constructed and verified by digestion with BamHI and
Xho I . After induction with IPTG, there was a specific protein band of approximately 33 000 on SDS-
PAGE gel. Results of Western-blotting analysis indicated that the recombinant protein could react with
monoclonal antibody against His. MTT colorimetric assay indicated that the recombinant protein could in-

duce duck peripheral blood lymphocyte T lymphocytes in vitro.
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FEH. ATHFRMIT ZEHMN IL-2( Dull-2) /£
B GREVAT M YIATT KRN, B XRS IL-2 &
BIRETT T 3ilE 08, R X RN H B A s T
7 TR

1 #RE5RFE

1.1 SEIeEh# . A R i

M E RS R N EE LR Y PO R
RPMI1640 , Hanks ¥ & GIBCO /% &] 7= i ; ConA Ky
Sigma 23 B 7= dn s Fi A 4 MUE AU WEF A THE
PR IR B 8 R 4 43 B B T N R R
1 BRAFIFE M Ex Taq B . BamHI Xhol . TADNA &
RS . pMD18-T simple Vector. [Z ¥ 5% B§ AMV &
TaKaRa /A &= f. E. coli DHS o 4R R KF 3
YIE R IR L I E R
1.2 850 Mk B4 B R i S35 55

THERET M EARSSNEM S mL, FFRBUEE, TH
ZAFT A S RPMII640 F5 8, B S mL ZI§ A
5 mL BT E R L, 2R 2 000 v/min 7KFEE Ly
15 min, B [B]JZ #9048 M, F RPMI1640 % 2 Ik,
1 500 r/min B.0» 10 min, JLIEMAE 10 pg/mL ConA |
RO 10% /N MERETEER HEE K2 000
IU/mL @] RPMI1640 3R BETF , THEUR /-3 40 AR
TERTRT BN 5% B CO, Fi3rAE 37 CHE5r24 h. F
Trizol %W MITHEIREXE Con A HIFHISMNEA MM E
4l 5 RNA.
1.3 REIL-2 B EBREER RT-PCR §71

IR4E GenBank B R FRHFFI, Wi 1 X754 P1
P2, 514Xt Z (B 35 A BRE 5 KA B ANS TL-2 £
A, K E 4360 bp. P1.5'-CGGGATCCGCACCTCTAT-
CAGAGAAAG-3' (N RI£k 4t BamHI B4 &) 5
P2. 5'- CCGCTCGAGTTATTTTAGCATAGATCTCAG-
GA 3" (FRIZAbH Xho 1 BEYIALAE) ;51 L
FKREMTRAFE M. RT A EFR T : RNA
12 pL, dNTP 2 L, RNase Inhibitor 0. 5 uL, AMV
1 wL,5 x AMV buffer 3.5 uL,Oligo(dT) 1 pL, & FR &
FRFL20 pL. 42 CHAL 1 b, #5847 PCR, & REHA
% :cDNA 3 wL;5 mmol/L dANTP 2 ML;J;\T&‘;?-%I%
£ 0.5 uL;10 x Ex Taq Buffer 2.5 pL;Ex Taqg B-EFEE
0.15 pL;fm ddH,0 ZERFR 25 pL; RFPAT FHIR
R 218494 C30 5,54 C30 5,72 C30 s, PCR F=4)
£ 8 g/L BRARWE B 1 360 bp B9 v B, 4ifb)E
EH 72 ZE pMDIS-T simple vector, .5 {1k DHS«
RS2SR, 38 2oL 7 8 4K 15 25 41 SR pMD-IL-2, &
BamHI Xhol FRH|MEEE Y] & PCR ¥E)G , HEEY

JRLA ST L SR IR AR W TR m] FE AT
1.4 BHFEZRIEFEH pET-IL-2 f59E

S EFIRIE S pMD-IL-2 Foki il pET32a 8{%
JRL 4 BamHI, Xhol XL EG Y], MU B B FE H A B,
16 CHEEERR , il DHS o , B2 40 JE A 3R 3k kL
pET-IL-2. $RHEE 4 Bk 17 B4 A€ .
1.5 EARERFM pET-IL-2 #4L BL21 RiFSRIA

R Ja vy pET-IL-2 fib e, ¥ M b
E. coli FRZ M BL21. YR H PR PAPE R 7%,
#F 5 mL 5100 pg/mL Amp B LB #5555 ,37 C
P& (160 ~ 180 r/min) 3 55 2 20 B8 A9 X $ 4 K
(Dgogn =0.4 ~0.5), T ALIKE 1 mmol/L K
IPTG #17%5%,37 CHEFEI 4 h FWEHE K, H
F SDS-PAGE 43 1f.
1.6 Fikr=4# SDS-PAGE 4 #7 1 Western-blot-

ting F&HEE

o BRI B R, 43 BB S R 1 ml,
12 000 r/min 0> 30 s, WWE B &, I A 100 pL 2 x
R ER A, KA 10 min, 12 000 /min
B0 2 min, B 10 pL JTFEMM SDS-PAGE H ik , W B ik
MEHFTHRBEWRAAERME L, HE 10 /LK
BT #r By TBS (20 mmol/L Tris-HCI, pH7.4; 150
mmol/L. NaCl) # /], A H ¥ & 5 L) His B E 5T
AFE, BUE /D RIT His #IERETLE D —$T, HRP
WICF/N R G "9, DAB £,
1.7 EHERRNTARESITSLL

4 °C .12 000 r/min 2.0 20 min, WEBS FTIEH
BIA, TUkis B TR AR, 4 /IR, A& 6 s, S
[d] 20 min. 4 C .12 000 r/min 2> 20 min, 4358
B AT 3E AT SDS-PAGE 430#r. F§ 10 mL & 6
mmol/ L fR 2 WG iR B B 5 AL 3 R MTTIE,
IR His-Tag 25 540150 & Ul B 5 315 2k, 70 25
VRS , e B YRR , 1T SDS-PAGE 437
1.8 EAZANEY

¥aifefs W E QBB BB BT SETS 4 C
THREMW T (6 mol/L JRE .1 mmol/L i& JFHI 23t
HAK.0. 1 mmol/L S4B A BEH BK.20 mmol/L Tris-
HC) &3, B E H % (5 mmol/L EDTA.20
mmol/L Tris-HCl) & 4 h #E#H | IR, BB —KI®.
1.9 SHEFIL-2 ZEA4AYEFEENE

SRR (7 1D A RSN R ML T W SRR 4 A,
FHRMBAI AL S x 10° mL ™" 49 40 LR, B A 96 4L
B EEIRAR, I 2 150 BE R B 1Y fR KL RE S (100
pl/fL) 553748 h, BRI 3 MEER. BAMA
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5 mg/L By MTT % 20 pL, 15554 h. RIEEFLIMA
100 uL & 0.01 mol/L HCl f§ SDS,42 CX M. 4 h,=
{ﬁ?ﬁkﬁ 20 min ,'\Liﬂ’y D57o nm{g-

2 #R

2.1 HEFEART-PCR I EREE

RT-PCR 7= 4) 258 B F T, 75 ) 1 465675,
25 360 bp, HA /N S8 TL-2 SR B RARK (B
1). BHRKL BamHI Xhol X BG4 , Y1 360
bp /N B R B, SThRk/ MERF (B 2) , R B
AR E SIS T k.

M:DNA marker DL2000; 1: RT-

bp
PCR ;2 - PAMEXTER
2 000 P2 Rt
1 928 M. DNA marker DI2000;1;RT-
500 PCR product;2 ; negative control

250
100

Bl §5IL-2 3%F RT-PCR &8
Fig.1 RT-PCR amplification result of duck IL -2 genes
M2 2

1 Ml M1: DNA marker DI12000; M2,

bp bp DNA marker DL15000; 1: & 4
1000 IEe N 1000 PEAARLP

- ggg M1: DNA marker DI2000; M2;

250 4 250 DNA marker DL15000; 1: The

100 products from pMD-IL-2 digested

by BamHI and Xhol; 2: Recom-
binant plasmid pMD-IL-2

B2 FEHFH pMD-IL-2 B4 E
Fig.2 Enzymatic digestion of recombinant plasmid pMD-IL-2

2.2 FHaH

Xt FRPE BRI HE T T 75 , 5 SRR ARG IL-2
BAEAER 2K 360 bp, /% 119 M EER. 5
GenBank ™ % 3 f T B JF ¥ AF294322 J
AY173028 #ATECE, BTETEN 99. 4% , B HBRTE 69
i C AR T,244 il G A8 A, REBRHREME
799.2% K 244 (IR EFBRIER, S TEER
g3 Lys &4 Glu.
2.3 BAHABERRIEHME pET-IL-2 HEETIEE

BEHFIREAE BamHL #HATEEEFY), N HEYIH 2
6 300 bp K/PNAY 1 4577 ; F BamHI Xhol #t47 XU EFI] %
FET R B BLAR/INEY R 360 F1 5 900 bp 2 5571 B
FERSHIAT MR (& 3).

I 2 3M24 56 Ml

M1 ; DNA marker D12000; M2 . DNA marker DL15000;1 ;: pET-IL-2BamHI
SEFYIP4) ;2. pET320 BamHI ALEGYIF=413 6 :pET-IL-2 TLLRRL 4
pET-IL-2 BamHI . Xhol SXEGFHI =47 ;5 :pET32a BamHI Xkol WEGYI =4
M1; DNA marker DI2000; M2 . DNA marker DL15000;1: The products
from pET-IL-2 digested by BamHI;2 : The products from pET32a digested
by BamHI ;3,6 : recombinant plasmid pET-IL-2; 4. The products from
pET-IL-2 digested by BamHI and Xhol;5: The products from pET32a di-
gested by BamHI and Xhol

B3 EHFA pET-IL-2 B4R
Fig.3 Enzymatic digestion of recombinant plasmid pET-IL-2

FESRERETYH SDS-PAGE S 5

Western-blotting 43> #f
BIKGERER, EAREAREREHIRE, ™
AT 1 HMX T IREY 33 000 MERN, 5T
WRIEESEN T FRERD B, MX BRI E
WX RB =YV T RE R, FR TR
BbE 2 H RE S ML His BLTTIEHUIRIRA, BRI R
A HB(E4).

2.4

MI1T 2 3 4 5 M2 6
97200 - -
€6 400 71 000
50 000
44300 35 000
29000 *
25 000
20100 -
14300 -~ - 16 000
8 000

M1 IS 43 F B B 2 I BRARME 5 M2« T3 65 /9 28 B B marker; 1 ~ 4
pET-IL-2/BI121 5 2/E B A E H;5: 5 F I pET32a( + )/BL21
R H 6. S5 pET-IL-2/BL21 Bk & OS5 AN KN

M1: Low relative molecular mass protein marker; M2: Pre-stain protein
marker; 1-4;Total protein from pET-IL-2/BL21 induced by IPTG; 5:To-
tal protein from pET32a( + )/BL21 induced by IPTG; 6: Protein from
pET-IL-2/BL21 induced by IPTG, which reacted with mAb His

B4 FEFEHH SDS-PAGE 43475 Western-blotting )6 %

E
Fig.4 SDS-PAGE analysis of expressed products and its primary

identification by Western-blotting

2.5 EAZRANATREESTRLgL

AR HTUE 22 BRAR B B A B Uk A I R B9 AR
FHEMEOZHUARSGBRAEXFE (B
5). FEEFRMBEIEX H#EfT gz Bk, 1
JLYE i B — R S A (181 6)
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97 200
66 400

44 300
29 000
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M:ARAR RS 4> F & & 5 R
W1 UU0E;2: RIS
M. Low relative molecular mass

protein marker;1: The protein in

&, EASME R LTI, BT AR T
i His B SEREGTIRIT TP H5E.

TEA A, SR I B 400 M 38 7R i B R 36 UE B
HE LRGN, SRR, EAE O EA M E 41
HENE, SRS EHAEONRERA —EW
ML, Zhou %P Frot R, MEABELASBE
3. 12 ng/ LAY, TSI B EAUR B2, WG M EH
MR SRR D S BNFR AR 25 ng/fl. 18
L2 R—MERNREATET, ZUR ke E
B 2 So B T R PR B R AL ER B AT | RS
SR SR B I PR IO 5T A i 4 [ TR i 28

deposition ; 2: The protein in so-
14 300 lution
5 REFYHEEE T
Fig.5 Dissolubility analysis of expressed recombinant protein
M 1 2 3
22288 M EAEX 4 FREE AR
;1 -3 ERE LY
44 300 o M: Low relative molecular mass
29000 A protein marker;1-3: The purified
20100 proteins collected respectively
14300 -

B 6 ifki=¥1 SDS-PAGE 2347
Fig.6 SDS-PAGE analysis of purified protein

2.6 EAFAMEWMFEERLEN

EHREONAEYEERNEREH, RKH
Dy n 5 0. 114 £0. 019, 3F B4 Dz, 0 0. 011 0
0.000 9. % SPSS R4 LR BZE (P <0.05).

3 Itig

KEGHEERLREEEFREERBE . BHHE
HREAFE FEFR G P RS RERES,
EEARIFARATREER BN ARTZHE
HRIERG, pET RAECD RN EKRBITHE P REE
- BEIE AR pET32a HEEK, E KB TE
BL21 U GERAIEAFRIAT IL2 EHEH, VEK
ERRAREET HE. REMNEL I IL-2 37
EH,ERIT5 e L8 T HES L, X RS IL-2
HIE KT BB BT 1.

AR5 A M B RS A A o b B 40 i S RNA A
LRSI IL-2 MRAE HEE, 35 GenBank B %
FE 1L-2 ZFE R (AF294322 F1 AY173028) 34T B
B, EAFE—ITLEURET, HRREERALES
5. HAEAE AR E—Hme.

pET-32a( + ) 7 B M E R Wi £ 45 6 M ESE
RIHEBRIE N EME AN ELAECRELE
BETF (N ) EREMERESL, A N &%
His-Tag 5@ i3 et & E R (Ser-Ser-Gly ) 4 A X
S5NEEAME, i TX B R EE XM His g4 F
B GHMNEE B Z B W% B O RIS, AT X Sh
BFEOS MBS REERZE. B IL-2 FRE

RETEA.
SEIR:

(1]

(2]

[3]

(4]

(5]

(6]

(7]

(8]

(9]

SIEGEL J P,SHARON M, SMITH P L, et al. The IL-2 re-
ceptor B chain (p70) :Role in mediating signals for LAK,
NK, and proliferative activities [ J]. Science, 1987238
(4823) .75-78.

SMITH K A. Interleukin-2 . Inception , impact and implica-
tions[ J]. Science 1988 ,240(4856) :1169-1176.
COLLINS R A, OLDHAM G. Recombinant human inter-
leukin 2 induces proliferation and immunoglobulin secre-
tion by bovine B-cells: tissue differences and preferential
enhancement of immunoglobulin A[J]. Vet Immunol Im-
munopathol , 1993 ,36 (1) :31-43.

TANIGUCHI T, MSTSUI H, FUJITA T. et al. Structure
and expression of a cloned ¢cDNA for human interleukin-2
[J]. Nature,1983,302(2) :305-310.

SUNDICK R S ,GILL-DIXON C. A cloned chicken lym-
phokine homologous to both mammalian IL-2 and IL-15
[J]. J Immunol , 1997,159 (2) .720-725.
ROTHWELL L, HAMBLIN A , KAISER P. Production
and characterisation of monoclonal antibodies specific for
chicken interleukin-2 [J] . Vet Immunol Immunopathol ,
2001, 83(3-4) : 149-160.

STEPANIAK J A ,SHUSTER JE , HU W, et al . Pro-
duction and in vitro characterization of recombinant chick-
en interleukin-2[ J]. Interferon Cytokine Res , 1999, 19
(5).515-526.

FEH A%E HERNL S MREACEAHARNER2
ERW T FREHATT]. P E B E¥Hk,2003,
23 (6) :545-548.

ZHOU Ji-yong, WANG Jin-yong, CHEN Ji-gang, et al.
Cloning, in vitro expression and bioactivity of duck inter-

leukin-2[J]. Mol Immunology,2005, 42 (5) :589-598.





