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Cloning and Expression of Human Interleukin-26 in
Escherichia coli
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W B AHAS%Pd¥-26(human interleukin-26,hIL-26) % & M HHA BT M A BAFE AL HH, * GenBank L &
hIL-26 X B #4755l 4 M B Rt 4 A 314, A RT-PCRE X MAS Ao A AHMME(PBMC) % RNA PER R EF HAHA
BERERIL2EH, ¥ANGEBH A& pMDIS-TH &, % PCR Hid Mo 2 567 DNA A5 54, A BamHI #
EoRIHBHABRHT BALEREpBVORENE L, QCAEFALARAMNEG SDSPACE M EFAKXEQGH EH
HREEOH20% Vestem PELXELTFAROARABREZO  F THELSRR LN UL, FRNEHEGBIMEMR
B A#E e, N RT-PCR &M o) F48 % G 423 PBMC 4 & IFN-7,

x@iE S@mmiE-26, tHbhEkE, KBHEA, AHhiEH
hf4%E R392.11 IWIFIEED A Y HEHS 1000-3061 (2006 }03-0413-05

Abstract To clone human interleukin-26( hIL-26) and express it in E. coli efficiently. Two pairs of primers were synthesized
according to the hlL-26 gene reported on GenBank. The hIL-26 gene was cloned by nest PCR following the first round RT-PCR
from human peripherial blood monocytes total RNA, and then the PCR product was cloned into pMDIS-T vector. Colony PCR,
restriction analysis and sequence analysis showed that the gene cloned was the same as the reported hIL-26. The recombinant was
cut with BamHI and EcoR 1 1o obtain the hIL-26 fragment, and then the fragment was inserted into pBV220 which was cut with
the same enzymes. The recombinant expression vector was induced to express hIL-26 at 42°C , SDS-PAGE analysis showed that
the recombinant protein accounted for up to 20% of the whole protein of £ . coli, and the protein was also confirmed by Western
blotting . Purity of the protein was found to be above %% afier purified with molecular sieve. After renaturalized with glutathione
buffer, the prometing effect of it on the production of IFN-¥ in PBMC was detected by RT-PCR. A recombinant bacterial strain
for expressing hIL-26 with biological activity was constructed successfully.
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B 40 4 26 2 2000 S Knappe 2% FIFURR
2% 32 (subtractivehybridization) 77 : 7E saimiri ¥ 5 4 5
( Herpesvirus saimiri, HVS) ¥ 3 THE S F R %
KB, BTERBREESHFEZEN THEN
MRFERES ERBY THREMEXAS A LA
M EkAKEHERK, L2606 HEFHESHMBEAN
IL-10 FVEH 5 (IL-19,1L-20, 1L-22, MDA7/1124) Y
Fh—% . BET I RHAMEA T 32K K (the Class
[l cytokine receptor family, CRF2)™', IL-26 ZHE 4
KRB RKE S IL20R MIEREE S IL
IOR2HABMBE Bk, L2606 5SHEAREARHRE
EH N E 4 S B STATI 1 STAT3 M EBER Ik, M
MR EAESY ., RE IL26 FHEESEL IL-26
BESERY . AEEHECINARE FHE. B2
IL-26 3 K B & 1R it T2 82 0o 20 2 48 10 00 49 11 BY 40 g
HAFEEESKMEEHARIS5. IL-10R2(CRF2-
4) # & IL-10. 122 #1 IFN-A (IL-28A, IL-28B #1 IL-
) FEREESEMN—TF KW AA, M IL-20R]
(CRF2-8), 118 & IL-26.11-19.1L-20 1 IL-24 3£ Ff§
Y, BR 26 BEMAEYFIRAELRRE
ﬁ,ﬂﬂi;&ﬂ%f“"'ﬁi,m-m R ¥T B 5 7 4R JLA~ CFR2 40
MREFHEMMUGIEE, 55,1026 BEHT R SE
MBI EEE X, WTHEARE IL26 AEDFHER
BRESFHH, AXRA RT-PCR iAW RET
hiL-26cDNA, 3F#E T H R EHR R B R,
1 MM
b I 3 R BT SR RL .
f B IE W A SRR MR AR E L BB R A
PRA, pMD18-T vector BWFAETEMAERAA;
pBV220 . KB E. coli-DH5a AR ZE R .
1.2 BMEELHA

Wi RE . TeyDNA RABR T XES4EY T
A B & 7 (TAKARA 7 §h); T4DNA % # M.
EcoR 1 . BamHI 2y MBI 7= 5 ; DNA Extraction Kit # F
FHEAETEMTEAR EHA IL-26 T wEHRIE
¥ R&D =i HRP-RALE-IgC BT mh &/ 4
MEARARAAHEHE TS E.PHA FHEAE
Ly B P O AT A,
1.3 SI®mieitREm

H 4B GenBank L hIL-26cDNA 2 ¥ Bk FF 5 &
pBV220 Z R &, BT RT3 ¥, Ko A
S PR AETHERERAFN . ALFBR

1.1

EcoR] 1 BamHI R B FE 5, AW F 4 P1:5-
GCGAATTCTATGGCCAAGCACAAG CAATCTTC-3'7E 5
%5 A EcoR ] gV S MR WA GC,P2:5-TA
GGATCCTGGCTTTGGTTTACTGACTGC-3' 7E 5' % 3l A
BamH1 BEYIf7 5 MR P BERE TA; 2 05|#7:.P3.5'-
TGAGTGACACACGCTGAG-3', P4: 5"- ACCTAACATGCC
GTCAGT-3', A IFN-y k. T W54 41 5K 5 -ATGA
AATATACACTTATATCTTGGGTTT-3'; 5'-GATGCTCTT
CGAGGTCGAAACAGCAT-3"; A Bactin k. FT#3#
43 %1 % : 5" -GTGGGGCGCCCCAGGCACCA-3'; 5°-CTCC
TTAATGTCACCCACGATTT-3' i & 51 LB B T
LY TRARAE S M.
1.4 RNA F)iZEXE RT-PCR

A HE A SR L SmL, B ik E 40 B 5 B W A
HEAEANE. SEXBR7IRHREBRN -2 EE
B4R M 55 RNA, LLREALS A A5 18 W cDNA,
DALY cDNA 4R, DL P3.P4 33|14, 5 4 CHEH
Smin, FFLL 94°C 45s,48°C 45s, 72°C Imin #4735 1
PSR, BJS 72CHEAH 7 min. BLBLIK PCR 7o 4 0 #
#,04 PL.P2 9514, 5% 94 CH A Smin, FFLL 94°C
455,58°C 45s, 72°C lmin #1730 M EH . B G 72°C
FEAH 7 min. 1% P BRBE 5 € BB FL 3Kk 51 B 53 B PCR 7™
47, Fl DNA Extraction Kit Zi{b BRIy 188 B R H,
1.5 BEERESHF

¥ ai{b Eld PCR F Bt S8k H Bk BE /R ¥ 51
MAEERMERAN, 16CEBRIE:BUARES
E. coli-DH5e,37°CIEF 3 B, kU ¥ PCR FHE®
BAMEET LB+ Amp IR E I7TCIRGHEFAE,
NERIEEUFE K DNA, 2 BamH ] EcoR 1 W HIH)
%8 EE, A %E R A ABI PRISM 3100-Avant Genetic
Analyzer 5t B 3 DNA A R
1.6 F#EREHE pBv220/hIL-26 IR

BamHI . EcoR | T EEY) E 4 pMD18-T/hIL-26, {K
BEmEBEEEREMFR, SAFFELED
pBV220 FZBE/R ¥ 5: 1 ML PIRIT 16 CEEIT .,
EEEFPHELCLERESKBEHE E. coli-DH5q; #E B
PCR R M B E % T LB+ Amp M FEW 30°C Ik
HEFAER,/PRBEBR AR DNA, EoR ] . BamH 1
WYL E o
1.7 BEHMNL2 EXBHEIHHESRE

WA AT SmL LB i H T 30CH®
FHIEFRE, B 1:100 # H 6% B, 200r/min R &
BEZWBRLEKTY REREE QCERK
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180r/min%k £ 1% 3% 2 ~ Sh, 10000+/min 250> 2min Y
e 2
1.8 RiX=WA) SDS-PAGE #1 Western EJ) i

Bk 100pL 1 x Bk L HZEFRERE,100C
# % 10min, 15% SDS-PAGE, £ S gi e o, 4
FEOFAERAE TR B0 RERNSH. RiEf~
¥ SDS-PAGE G R B EWHMAE R, 5% KD
BEA SFERAIL26 ZREHENBIF K
Mif5,DAB £,
1.9 8F&KMNRERES FRLAL

BREAZBIMNERFEHT, BEEEET
0.1mol/L Tris-HCl, EDTA,pH8.5 ., %K 2 K, KK
Ui 2 UG, F oK o S BB B L 100001/ min B
> 10min, Fl 1mol/L FR % ,0.05mol/L Tris-Hel(PH8.0)
Wik 2 W, B 8mol/L REEROWAKTIRE, B.L
EWELE. HLEMAESF&HH Sephacryl
S100HB ZHT4E , ¥ AR W BE AR, 33 Y 2mL/min, WS
#ifk B HHE1T SDS-PAGE i H 4 .
1.10 SREHEHE

FE £ ¥ (50mmol/L Tris-Hel, 0.12 mol/L #: 88§
B ,0.05mmol/L GSH, pH8.5)#E4T 1:25( v/ V)& T,
GSSG AW E X 0.05mmol/L, EBE 10 ~ 24h, B L
# U 3, PEG20000 % 4%, 1 20mmol/L Tns-HCI,
20mmol/L NaCl % #7 , i BEBR B o
1.11 hIL-26 B4 EEENE

F 96 LM A 0.1mL A PBMC(3 x 10°) , R ¥
B4 0.1pg B9 PHA-P #i A R # B E 1 hIL-26, &1
BEERINEI, T 37C 5% CO, R H 48h, UK
S, EELE RNA, LIBEOL A RS Yt tT i 4%
P RT-PCR £ ¥ 4 IFN-y Rk KF, e Ll 8-
actin N5 B, PCR 7= 4 9 BBk 8 o Ik 7B vk B4R
24 P AR A BT A 53 B, FI A3 35 # (Relative index,
RI) i} & IFN-y 383 ik K F. RI=IFN-y =YK
5% B /B-actin PEYI IR EE o

2 #X

2.1 A IL-26¢cDNA R3¥ 1%

WEFEEYLEA PCRY I, 12 ERER
FL 3K B] L — R 24 465bp &F , SHMMST (B 1),
2.2 hIL-26 REZESHUIERE

P PCR 4 E WHEREENELA RN, £
EcoR] . BamHI Wl Y € MKW LY
2700bp 1 465bp A /NE k4 (B 1), LA M13-forward
J51 % 1F e 8 FF . DNA Il 45 R 5 GenBank L 18

BRI E—B(WMFERE).

bp M ] 2 bp

3000 —
— 2692

1031 —

— 465

1 FiR pMDIS-T/hIL-26 MIE§ U1 & 2
Fig.1 Enzyme analysis of plasmid pMD18-T/hIL-26
M: GeneRuler™ 100bp DNA Ladder Plus; 1: Nest PCR product; 2:
pMD18-T/hIL-26 digested with EcoR I and BamHI.

2.3 ERExZIRaAHHR

BHAREFERLE EcoR] . BamHI WEVI % E,
LK 2 87 77 W #Y 465bp F0 3660bp A W (E 2),. 5
MM RHF.

bp 1 2 3 M ‘bp
— 10000

3666 — — 4000
— 2000

465 — - 500

2 R pBV220/hIL-26 MRS ) % E
Fig.2 Enzyme analysis of plasmid pBV220/hIL-26
M: GeneRuler™ 1kb DNA Ladder; 1.2: pBV220/hIL-26 digested with
EcoR I and BamHI:3: Nest PCR product.

2.4 hIL26 fIRE
HESFEHRENTRMNENEERNBRTHRS,
£ 15%SDS-PAGE o Bt 65, X A MK FEFEE
,ESHAEHEM S FRAN 18D LA L—HER
HE&E® STBSEMAT. X 0D, R 0.56 .,
G 5hREEBER SFEERBRBRAT.RLES
AEEESEON 20%(E 3),
2.5 BAEAWNETE
PAEH A 126 H—HLH HRP-RBLE-IgG A=
i, % B H FE F 1T Westemn blotting & i JER BRI
EHBORAMERA IL26 3R HEEE(E 1),
2.6 BMAEANMSHL
EAERIEURRHAREEREE, i
TARGERBANELEAERRENAR, BT
1mol/LER % Ve o B R B4 , Ve 3% /5 1Y 0.4 4 2 | 5%
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60% , A Sephacryl SI00HB E it —Folifk , A

EOMEDE 0% (B 5).
kD M 1 2 3 4 5
1160 —
662 — |
450 —
350 —
250 —

3 EA hIL26HRELER
Fig.3 Recombinant hIL-26 expression in E . coli
M:protein molecular weight Marker;1: DH5a/pBV220-hIL26 induced for
0 h;2: DH5a/pBV220 induced for 5 hours; 3-5: DH5o/pBV220-hil26
induced for 2.3.5h.

Bl 4 Western ENJEHE 1S M hiL-26 MR K
Fig.4 hIL-26 expression confirmed by Western blotting
M: protein molecular weight Marker; 1; DH5«/pBY220-hIL26 induced for
5 hours;2: DHS5a/pBV220 induced for 5 hours;3: DHSe/pBV220-hiL26
induced for O hours.

5 SRR~ WE SDS-PAGE
Fig.5 SDS-PAGE of the inclusion body and punfied hIL-26
1:inclusion body;2: purified hIL-26;3: protein molecular weight marker.

2.7 hIL-26 RIAEMEEE

RE hIL-26 BB, AEATRUSR T RKE
5. A RT-PCR # M H %} PBMC %35 IFN-y 9B ¥,
B E R, #1861 hiL-26 8 B {2 #f PBMC # ik IFN-
Y, AR EBH hIL-26 R EEWEEH(E 6),

20

—
=]

/B-actin
=

Relative coeflient of IFN-y

<
w

0

A B C D
6 hIL-26 X} PBMC %% IFN-v 8942 # fE Al
Fig.6 Promoting effect of hIL-26 on the expression
of IFN-¥ in PBMC
A:un-stimulated; B: stimulated with PHA: C: PHA + hIL-26(10pg/mL);

D:PHA + hIL-26(20pg/mL).

3 it

f T A i 82 A % 4 M IL-26mRNA ¥ B 1B
Y RATE M@ BEIER A S A M 3 hiL-
26cDNA B it T B3t 5| W2t f7 8L PCR ¥ ¥, 5
—¥K PCR ¥ 3% B {31 B 2 11K 690 3B kiR B, 1 9% B B
BERE Uk R AT WL — R AR AR & A, B ALK PCR
P4 S A 1R TR IR B EAT 5 K PCR ¥,
ZERFY, AHEA PCR HA B T B9 M & 32 30 8 49 B
& 51 B 1 4 3% 4 hIL-26 2K cDNA, FriZ it 314
¥R, MR T PCR SRR,

fEABIEHZBRN IL-10 KKK R Z—,1L-26
BEEEMCTFREE12q15 , AR A G REHERAD
BERMUERKGBRXE, ShRAERRAERSE
*. BRICLUET I 10 fEM B FEREMET ¥
AT RIEHEFRE, AT HRARBTRED A4
EHRY, BFIL26 5 L0 FERCRANESH
XM ENNAEYEDEERA—RBIREX
B, AXAERINTTRE hIL-26 AR EHEM LR
HETHEREERARE, FAXIHEREE
Ja AT {2 # PBMC ik IFN-y, EF 4 9i5#. XA
Hik—H R BL26 EREMEERARAELT
MHEETER AR ES VA FRBRUERNES
B R REEREFN T ENRRE,
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