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Expression of Goose Interleukin-2 gene in Escherichia coli and
Isolation of Its Soluble Monomer
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Abstract: Recombinant expression plasmid of pET-28a (+)-golL-2 was constructed by inserting the goose IL-2 gene without the
signal peptide sequence into the prokaryotic expression vector pET-28a (+), and transformed into the bacterial competent E. coli
BL21 (DE3) cells for expression. After IPTG induction, an expected protein band with molecular weight of 15.0 kD was observed on
SDS-PAGE gel, recognized by monoclonal antibody against goose IL-2 in western-blotting assay. In the pET-28a (+) expression sys-
tem, much of the recombinant goose IL-2 (rgolL-2) was found in inclusion bodies with a portion of soluble protein. The monomer
and multimers of soluble goose interleukin 2 proteins were observed in native electrophoresis. The rgolL-2 proteins were purified by
Ni-NTA column under a native condition. The rgoIL-2 soluble protein monomer was isolated by a quick protein isolation and purifi-
cation system of AKTA FPLC and identified by native PAGE. Bioactivity analysis showed that the rgoIL-2 monomer stimulated the
proliferation of goose lymphocytes in vitro. This will establish a basis for further study about the biological function and clinical
application of goose IL-2.

Keywords: goose interleukin 2, prokaryotic expression, purification, monomer

Received: April 24, 2007; Accepted: June 14, 2007

Supported by: the National Natural Science Funds for Distinguished Young Scholar (N0.30625030).
Corresponding author: Jiyong Zhou. Tel: +86-571-86971698; E-mail: jyzhou@zju.edu.cn

[E A AE R 4 % B (No.30625030) .



184 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

February 25, 2008 Vol.24 No.2

IL-2 T ,
T B NK
[1] IL-2 [2,3]’
IL-2
, IL-2
, 1997  Sundick ¥ ¢cDNA
IL-2 ¢cDNA ,
IL-2 cDNA , 13.5-71
IL-2
[8-11]
2004 IL-2 ¢cDNA [AY392557],
s pET-28a (+)
1 wHEH*®
1.1 Bk FAE K
E.coli Top10 E.coli BL21(DE3)
pET-28a (+) ;

T-Easy-golL-2
1.2 BEFIEZERF
NcoI NotI Taq Plus DNA Polymerase T4 DNA

Ligase dNTP Mix DNA Marker DNA
I mg/mL. BSA
IPTG Marker
; PVDF Millipore ;
Whatman ; 1L-2
; HRP IgG
; AEC
; FF
1.3 SI¥RItRER
IL-2cDNA

pET-28a (+) R
Up: 5'-GCCATGGCACCTCTATCAGAGA -3',
Nco I

Journals.im.ac.cn

Down:5'-TAGCGGCCGCTTAATGATGATGATG
ATGATGTTTTAGCATA GATCTCAG -3/, Not 1

6-His

14 18 IL-2 [RixRixHikrItgiE
T-Easy-golL-2 s Up
PCR PCR ,

Not I , pET-28a (+)
E.coli Top10 ,

Down

Nco I

>

, PCR NcoI NotlI
1.5 FHEHB IL-2 BiFHRIX
pET-28a (+)-
E.coli BL21(DE3),
LB (  Kan40 pg/mL), 37 ,
250 r/min, s 1:100
10 mL LB (' Kan 40 pg/mL)
, 37 , 250 r/min s
1.0 1 mmol/L
0Oh , 4

golL-2

100 mL
ODsoo
IPTG 4 h,
, 8000 r/min
10 min
1.6 SDS-PAGE #1 Western-blotting 43 #fr
1 mL ) )
100 uLPBS , 25 uL  5xSDS-PAGE
, 100 8 min, 15%
SDS-PAGE, R
SDS-PAGE
(PVDF ), 5% ,
HRP 1gG

IL-2
, AEC

1.7 FLRMS IR EMEEEL
4 h 1 mg/mL

B

2s, 1s, 400 W,
90 s 4 , 12 000 r/min
15% SDS-PAGE

QLAexpressionist™

10 min,

QLAGEN

3g 20 mL (
1 mmol/L B- 5% 10 mmol/L )



185

IL-2
s 2 mL , (15.0 kD),
, 30 min, pET28a (+) , West-
s 10 mL (30 mmol/L ) ern-blotting
, 10 mL (250 mmol/L , IL-2  pET28a (+)
) , PAGE ( 2
. (a) (b)
1.8 BIL2 AMBEFMSBEEESE
IL-2 bp
0.22 um , Superdex 75 3000 —
HR 26/60 , AKTA
ET28a(+)-golL-2
FPLC( ), 0.85% pETZsa(t)-goll-2.
( 5% ), 1 mL/min 383 380 bp
uv [Concentration golL-2(mg/mL)
1 5xODayo]. 15 OMIGA 1 pET28a (+)-golL-2 (@ PCR
1L-2 ®)
) Fig. 1 Schematic map (a) and PCR and restriction enzyme
Sephadex G-50 s analysis (b) of recombinant plasmid pET28a (+)-golL-2
M: 100 bp DNA ladder; 1: PCR identification of pET28a (+)-golL-2;
( PBS ) 2: pET28a (+)-goIL-2 digested with Nco I/Not I
1.9 #3IL-2 AR RAMEYFEFENE
[6] kD M 1 2 3 4
’ 66,0 —— — —
5>10° /mL , 96 , ==
45.0 —
2 reolL-2 (100 uL/ ), -
48 h, 3 SISl 20 TN - !
0.01 mol/L HCI , 40 8 h, b nd
20 min, OD57Onm 154 —
(6] 14.4 — - SN . are
, ODchIL-2/ LB
ODnegative=1.5 .
2 SDS-PAGE  Western-blotting 1L-2

2 BRGAT

2.1 F|HRHK pET28a (+)-golL-2 BIER LT
pET28a (+)-golL-2 la
PCR ,
, ( 1b)
2.2 FiLFEHIHY SDS-PAGE #1 Western-blotting
S

380bp

E. coli BL21(DE3)

pET28a (+) SDS-PAGE
PVDF , IL-2
, HRP G , AEC
SDS-PAGE ,  14.4kD

pET28a (+)
Fig. 2 SDS-PAGE and Western-blotting analysis of golL-2
expressed in pET28a (+) system
M: protein molecular weight marker; 1: BL21(DE3)/pET28a
(+)-golL-2 induced for Oh; 2: BL21(DE3)/pET28a (+)-golL-2 in-
duced for 4h; 3: extracts of negative control bacteria didn’t react
with mAb against goIL-2; 4: rgolL-2 protein recognized by mAb
against goIL-2

2.3 ARSI

rgolL-2 ,
SDS-PAGE , )
pET28a (+)
, « 3
24 rgolL-2 EARYIET MLk
,  Ni*' pET28a (+)

Journals.im.ac.cn



186 ISSN1000-3061 CN11-1998/Q Chin J Biotech February 25, 2008 Vol.24 No.2

rgolL-2 , 250 mmol/L 0.8 mg/mL
, 4
A B C
mAlU —UV1_280nm — Cond 15.0kD
4-12 A . B L , + B
SDS-PAGE , 16 3 .
12 4 =
( 43 lgj .4_ 15.0 kD
6 3
kD 4 -
2 3
116.0 (1 T —
-2 3
66.0 4 ml

400 440 480 520 560 600 640 680 720 760
45.0
5 rgolL-2
Fig. 5 Chromatogram and native electrophoresis analysis
of the soluble rgolL-2 fractioned by AKTA FPLC
1: cell debris contaminant; 2: rgolL-2 multimers; 3: rgoIL-2 monomer
A: fractions from peak 1; B: fractions from peak 2; C: fractions

25.0

18.4 from peak 3
144 2.6 rgolL-2 FIIAMEEE B IRBIURSN M B AR
JEIEE
rgolL-2 ,
3 SDS-PAGE rgolL-2
. . . . MTT , : rgolL-2
Fig. 3 SDS-PAGE analysis of rgolL-2 protein solubility
M: protein molecular weight marker; 1: supernatants; T ,
2: inclusion bodies T rgolL-2
1.6 ng( 6) rgolL-2
— cell only
8.51 LT protein control
8.0+ B Con A super matant
: 533 0.4ng rGolL-2
7.5 0.8ng rGolL-2
7.0 16Ilg rGolL.-2

E= 3.2ng rGolL-2
E=S 6.3ng rGolL-2
EXE 12.5ng rGolL-2
EZZ1 25ng rGolL.-2
8578 50ng rGolL-2

9o o
S W O W

el
[
)

w oW ok
o o
P

OD570(GOIL-2)/ OD57a(negative):tSD

25 T H
4 rgolL-2 2.0 g
Fig. 4 Soluble rgolL-2 by native-PAGE and SDS-PAGE 131
(1, 2)A: rgolL-2 multimers; B: monomer; 3: reduced electrophore- 1.0
sis of soluble rgolL-2 multimers 83 i H
25 rgoll-2 ARMERSKNSBSER 6 Lo MTT )
AKTA FPLC( ) Fig. 6 Invitro lymphocyte proliferation assay of recombi-
3 , nant goose IL-2
1 2 s
’ ’ 3 itk
rgolL-2 , 3 ﬂ»
rgolL-2 ( 5 Uv

Journals.im.ac.cn



IL-2

187

>

IL-2¢cDNA

pET28a(+)

T7 tag

OD600

IPTG 4 h

IL-2

5%

IL-2

IL-2

REFERENCES

>

, pBAD/HisB
[7]

, IL-2
[6,8]

IL-2,

Nco I Not I
( His
), C 6-His

>

1.0 1 mmol/L

6-His

1l mmol/L  B-

E

[1] Swain SL. Lymphokines and the immune response: the

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(11]

central role of interleukin-2. Curr Opin Immunol, 1991, 3
(3): 304-310.

Zelus D, Robinson-Rechavi M, Delacre M Auriault C,
Laudet V. Fast evolution of interleukin-2 in mammals and
positive selection in ruminants. J Mol Evol, 2000, 51 (3):
234-244.

Lawson S, Rothwell L, Kaiser P. Turkey and chicken in-
terleukin-2 cross-react in in vitro proliferation assays de-
spite limited amino acid sequence identity. J Interferon
Cytokine Res, 2000, 20 (2): 161-170.

Sundick RS, Gill-Dixon C. A cloned chicken lymphokine
homologous to both mammalian IL-2 and IL-15. J Immu-
nol, 1997, 1 (59): 720-725.
Sreekumar E, Premraj A, Rasool TJ. Duck (Anas
platyrhynchos), Japanese quail (Coturnix coturnix japon-
ica) and other avian interleukin-2 reveals significant con-
servation of gene organization, promoter elements and
functional residues. Int J Immunogenet, 2005, 32 (6):
355-365.

Zhou JY, Wang JY, Chen JG, Wu JX, Gong H, Teng QY,
Guo JQ, Shen HG. Cloning, in vitro expression and bioac-
tivity of duck interleukin-2. Mol Immunol, 2005, 42 (5):
589-598.

Zhou JY, Chen JG, Wang JY, Wu JX, Gong H. cDNA
cloning and functional analysis of goose interleukin-2.
Cytokine, 2005, 30 (6): 328—338.

Chen JG, Chen WH, Zhou JY, Wang JY, Qi J, Zheng X]J,
Yu ZZ, Sun HX. In vitro expression and bioactivity of
chicken interleukin-2. Scientia Agricultra Sinica, 2005, 38
(5): 1034-1039.

s > > s s s

, . 2
, , 2005, 38 (5): 1034—1039.

Hilton LS, Bean AG, Kimpton WG, Lowenthal JW.
Interleukin-2 directly induces activation and proliferation
of chicken T cells in vivo. J Interferon Cytokine Res, 2002,
22 (7): 755-763.

Lowenthal JW, Lambrecht B, van den Berg TP, Andrew
ME, Strom AD, Bean AG. Avian cytokines - the natural
approach to therapeutics. Dev Comp Immunol, 2000, 24
(2-3): 355-365.

Thiagarajan D, Ram GC, Bansal MP. Optimum conditions
for in vitro chicken IL-2 production and its in vivo role in
Newcastle disease vaccinated chickens. Vet Immunol
Immunopathol, 1999, 67 (1): 79-91.

Journals.im.ac.cn



