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K #k A& pPICOK 4 [ Invitrogen /2> ) 7K ¥ M 11 4 ¥
B (VSV) Hy 1L AR A5 12 245 M 5 XU 1+ 15t

L1.2 F 29l 0 X &% G418 Hii 4 R W A
Invitrogen 2N F) 5 EcoR T Not T . Sal T %5 Rl N )
fitf \Tag DNA 5 T4 DNA 45 i 55 W B K% 5
AW A R R BRI B I 3 OXOID
Al A IR L AL R R OYNB  MTT  DTT
¥ B Solarbio /Al . His-tag HLiKIG A 25 = K/AEY)
BORWIFEIN s £ 50/ B TgG-HRP Il [ 2Q S 1A=
Y TREAT PR 2> 7] s BIE M BE I DNA [ 51 & 1
B L T2 75 B 2 I3 I % MDgenics /4
A5 oh 5 AL AL O e A 1% 50 0T G W0 1 % [ BIO-
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L1.3 5% @509 AOX1 & F1.F2 R1 519
LT RN G . AR S R R A T i v
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NE T CGA i C RN ACTH S A 595
JIRSCH R AL AL ) , Ry 1A T Al A A, K T
FIIA 6 AR HE N 5 51 (R 3 3 s A
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&1 PCRYHEEASY

Table 1 PCR primers used for amplification
Primer Sequence (5 —3") Size/bp Restriction site
F1 ACTATCAAA A GATTCTTT A GAAACGTCAATAGCCAG 36
F2 CCCGAATTCGCCTTTTGTAAGGATAAAACTATCAAA A GATTCTT 44 EcoR 1
R1 ATGCGGCCGCTTAATGATGATGATGATGATGTAGGTTGTGTCTTTCAT 48 Not [

The mutational bases are shaded and the polyhistidine tag is underlined.
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e Ll pMD18-T-mChIL-18 f #% 4z, A F1.Rl1
Sl iEFT PCR P73 . KN 2 #4:95C 5 min; 94°C
30 s,61°C 30 5,72°C 1 min,35 PE#;72°C 10 min,
SRJG P LIS B PCR P= 4 A MR, F F2 R1 54
PCR ¥ 38, W 14:95C 5 min;94°C 30 s,62°C
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1 0. 8% AR WEEERC LUk , VI T H I 54, 8 I H B
F Wi EE e DNA [R] g 3 70) 6 i
1.3 BEREHFEHHE

F EcoR 1\ Not T Wi F B il ¥4 P9 Y1) 1§ 43 51 it 4]
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AR U0 26 5[] R B 3 2 19t 2k TN
P o Bt £ % A8 I B ARG T 41 OB Ay 44 A pPIC9K-
mChIL-18 .
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fiZ DNA [al ik 7 £ [0 i . M4 Shixuan Wu 255
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o U T T R 2 AR D) ) S R R SR
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FE MD S L, 0 1 BE P 5 B, SR 5 kB R R K
WIEMPTES G418 ¥k E /4 4.0.3.0.2.0.1.0 ¢/L 1Y

YPD P L, 0 36 i 5 DU A% BH M 5 B, DL R R A
DNA J AT, 23 9 LL AOXT i@ 514 #1 F2 .R1 5]4%)
AT PCR P34, 9738 7= W) H 0. 8% Byt g Al B Jie HAL Uk
AT
.5 PHEEHULFHFS
Western blot 43 #f

P BCEL A v ¥ DUE Y His ™/ Mut * 750 fy 6 ok i 1)
PR AL+ R 3% , H2F0 T 10 mL BMGY A K5 5%
Herp | T 28°C ,250 r/min FEIRFEFRZE ODgyy H 2.0 -
6.0 Zify, B O AR TRIAA , 5% 45 B %6 20 mL BMMY
AR B TR 250 mL = f A A R K5 97 45 1 4k 2
Ri g%, BE 24 h AN 100% B T 55 337 3k B ARk
2% PRIk T do #iF5 LW 1T SDS-PAGE,
Western blot: ¥ SDS-PAGE i FE L ¥ % 25 TR 41
4EZR L F, 102000 1) His-tag $TAAE S — 40, 1+
4000 (9 FHi/ B TgG-HRP 10 4t , e Ja 1l & %k
B Jz (DAB) (5,
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1.6.1 mChIL-18 £ 11 i 3 X% 6L bk 0 240 Jfd 1% % 1K
55 . & S Bradford ¥ & Bandscan {4 & 3k ©
i h mChIL-18 & [ & B, #2821 i 0y 1 i
SPF 415 [ gk EX4 200 B, 81 40 B v R 1 x 10° 4~/ mL,
100 L 40 Mo B T 96 fLAR N , 35 1000 ,800 ,600
400,300,200 A1 100 wg/L AS[A] £ ik ff mChIL-18 Hi|
Bl , M 40 g /mL ConA H#FL , [F] B 1% Control FL,
CASAE AT fa] 4k B 6% 35 O 40 B FL ) . Gp L ( GS115/

i%. SDS-PAGE X
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2.1 mChIL-18 BB REFEMNUESLE

WK H 1Y) pPICOk-mChIL-18 [i% £ 32 ik i ki 1k 17
PCR 3% F i U) % 2, H F2 R1 514414 4 510 bp
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B, 6B mChIL-18 5 [H g S0 8 & B R RE L R 4 v
2.3 FRiEFFYH SDS-PAGE ¥ Western blot 4 #f

¥ GS115/pPICOK-mChIL-18 T 41 i £F 1 b %
K0 S AT SDS-PAGE , 28R 1E 2% W iEiF 5

TR pH (EN 6.5, 1% iR 28°C ,7E 120 h
BRIk i e s o HR WA F it 28 22 kDa, 5 i 1
KN — 3, 76 85 3% 0 25 40K 5 41 T4 Bk GS115/
pPICOK [iEW kA2 & H . #E4T Western blot
TEEE R, H WA 590 His 090 B AR 57 )
7, B JE GS115/pPICOK-mChIL-18 4% i % ik T
mChIL-18 [, £k B 20 480 mg/L(E 1),
kDa ' 1 2 kDa M 1 2
100— [
80—/

60— ’.'! -
50— -
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Q <—2kpEt—

10— .ty Lo

20— - <«—22kDa

B 1 & 44 mChIL-18 & B #J SDS-PAGE (A) #n
Western blot( B) 43 #F
Fig. 1 Analysis of expression products by SDS-PAGE gel electrop-

horesis (A) and western blot (B). A:M. protein molecular weight
marker; 1. GS115/pPIC9k induced supernatant; 2. GS115/pPIC9k-
mChIL-18 expression supernatant at 120 hours of inducing time. B:
M. Blue Plus I protein marker; 1.GS115/pPIC9k-mChIL-18

expression supernatant; 2. GS115/pPIC9k induced supernatant.
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2.4.1 mChIL-18 7 179 i 4 I o 0 200 o 49 4 3k
B MTT 35 8 mChIL-18 5 1422 306k I 240 M 0 3
[T I SPSS e 44 57 45 R A 01 - R IR v
fy mChIL-18 2 14 fiE W1 6 0 30 B3 40 6 39
B2 v I B B0, ) B ST WKL B U T
200 g/ Lk BE 2 5 % i 3 8, JLE S 19 mChiL-
18 B (112257 % (P <0.05) (F2).,

= 7 d d d
wn
-
54 ¢
253 H b b
= a
1
sl NININI NN
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S T IS S S
C)O CJ

c(mChIL-18)/(ug/L)

2 FREISIEXT SPF 38 8tk BRI E R L 45 R
Fig. 2 Result of SPF chickens splenocytes proliferation to ConA,
Gp,and mChIL-18. Means with the different letter significance at the
P <0.05 level (a,b,c,d) or with the same letter significance at the
P >0.05 level (a,b,c,d).
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AJ ;400 we/L ¥ B (9 mChIL-18 75 45 5 Mk 2
7= A B TEN -y LA 458 0 9 B0 78 35 P, 3 4 T
K 1.7 x 10° U/mL 40 0 B4 ot B L ( B 2 4l 5
JERYEAL) LAY % 40 a5 28 (CPE) |, WL 3.

[, Bk 1000 800 weg/L ) mChIL-18 7K [
F 100 4~ TCID, ) VSV 3535 24 h i, X4 5 75 S 50
Y LGS 50% A RICR , BT %7 mChIL-18
X CEF b A 9 VSV A #5319 B MBI ROR , Hopit
B HETE PE T BE 5 mChIL-18 i 4: 1Y IFN-y £ %, 24
mChIL-18 Y¢S T 800 g/ L LA WU ¥ A7 410 il 41
Ak

B3 VSV Z# CEF LHIMBHEE
Fig. 3 Cell pathologic element produced by VSV. A: CEF with
CPE of VSV (100 x ) ; B:CEF without CPE of VSV (100 x ).
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AN R 3 R & 2B 28 A% | I TR AT T R AIC 2
Ty = B 2 TR 5 I B e € AR 1 B G 4 DL B SR N
FRKREE B T HEAMRE, WHYREHA
A WA B 5 -, FL TG0 5 - 8RR B 7
B 2 A B 2 AR 5 T A B AR AT B, 4 T
5 ) BH % B R $R 36 . 7E mChIL-18 3G A 55
10 13 A5 05 g 4 15 8 2 B2 i) CGA |, 2 IR J 2% %
F, HAHBE 3G, X gk T mChIL-18 2 [ 1Y = &4
Fik, KA (Arg) 723 6 /4~ [A] L% 1% F (CGC,
CGA .CGG . CGT ,AGA (AGG) ', fl & % i T AGA
£ K XoF {8 P 4 2% B i, T CGA R oF et 591 2% A 11K
HCRT LA FH T v 00 % B 1 AGA ke AR IR 03 %5 5 1
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et B Oy 1 B A O 1) 9% 5% F AGA L, 4R 5 DL pMDI18-
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P BB PCR =¥ h &, ] F2 R1 5|4 PCR
P45 PCRBgYI = ¥ 5 pPICOK 4844 % He 4l £ Al
DyE A F Rk, S T TR0 B & ALK T
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S RIMA 6 NHEREER T, i kA
FU KR EREBEDLE, A RKBEN 480 mg/L, 2
S 48%

ABIF 5 2 R FH bk 2 4 i 3 4 K e TFN -y 54
RS, X K #F 1 A% 2R 3K 1) ChIL-18 1 26 7 (it
FET ARG PE R I, 2 WK M T T R
Al RN EAT, AT T AR 0 R (R
AR E AR, HAL R A2 BT 4 0 AN T A A TR R 22
S A M R B, AR SCRARAIG, & T R AR 8 b 1 i
ik, X Al gEJ2 1 T ChIL-18 & 7> ¥ & 4 2Pk
AR, kit B g Ak A . AR
56 FH 52 2R 9 B 6 3K 19 mChIL-18 i i i 8 B 1 5 A
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8 S U6 T 40 ) 1 5 B MR BE B BG, BE 5 4 A
BR o BRAEAR T 200 pe/L e B2 22 53 0 340, 1
Bk EY EREFH (P <0.05), il &
16 — 1000 g/ Lif B ) mChIL-18 7] 75 5 I bk [ 40
Jid 7= A IFN-y, mChIL-18 ¥ i i K, TFN-y i 1 B
SRR % A AS BF 5T B B R 400 pe/L £
mChIL-18 i i+ CEF-VSV £ % £ ] mChIL-18 i &
XU 90K EL 40 R 7= AR B TFN-y 5L A AR 5 10 40 9 25 35
PG RT IS 1.7 x 10° U/mL, 22k % 1000, 800
pe/L ) mChIL-18 2 (4 %} CEF |4 K iy VSV A &
A3 LA ORI B R A IR . X AT
A2 = vk B2 mChIL-18 & 1 H 5 5 CEF 741
IFN-y %I VSV &2 7l /5 o (5 245 B 1 75
WE o

GS115 T& Bk 53 b 1 = 26 1) 21 1 i, B2 A & I8 ot
R R T R AN W R AR A pH A, 38 A R 2L 1 3
M ARSI mChIL-18 (A£G . I 48 35 A
AR L o A i A R R S e R
175 3 55 R 5L 00 pH AR, 38 2 26 RS BT 1 5 1k BR
EHEFR B A F W) 52 KR 4 B mChIL-18 1y
AEWIETE . Kk R RE ST A 4R ) K R LG pH {E
AEANREE RN — D0 I #A7 B 8 Bt
AR AR SR A BRI A WG PR s A KR
P&, 23 mChIL-18 (% Tl Ak 2F 7= 4 A 30 i 5
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Expression and bioactivity assay of mature chicken
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Abstract: [ Objective ] We expressed mature chicken interleukin-18 ( mChIL-18) in Pichia pastoris. [ Methods ] The
mChIL-18 gen was reconstructed by using site-specific mutagenesis based on the Pichia pastoris-preferred codons. The
recombinant plasmid pPICOK/mChIL-18 was constructed and transformed to Pichia pastoris GS115 by electroperation.
Multi-copy recombinant strains were screened by Geneticin ( G418). The expression of mChIL-18 protein was induced by
methanol. SDS-PAGE and Western-blot were used to analyze the expressed products. The bioactivity of mChIL-18 was
measured by methyl thiazolyl tetrazolium assays and chicken embryo fibroblasts-vesicular stomatitis virus ( CEF-VSV)
system. [ Results| The protein of mChIL-18 could be secreted by GS115. The optimum expression conditions, a rate of
480 mg/L,were obtained as follows: temperature 28°C , pH 6. 5, methanol concentration 2% and expression time 120 h.
The obtained mChIL-18 protein could stimulate T lymphocytes proliferation. IFN-y induced by mChIL-18 could directly
inhibit the growth of VSV in CEF,and its antiviral activity was about 1.7 x 10* U/mL which was produced by 400 pg/L of
mChIL-18. [ Conclusion| The high expression of bioactive recombinant mature chicken interleukin-18 ( mChIL-18) in
Pichia pastoris had been achieved.
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