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BE Y 313 2| 6 % S B8 Acanthopagrus latus @ # A-4% 1B(Interleukin 18, IL-18) & B K& 3|
Ak B4k pQE30, 4L B K AT MI5 P47 KKk, KA Ni*'-Chelating Sepharose FF & #7 3+ &4
Eaitirside, A EEM T G #ATE M. £ SDSPAGE f= Western Blot 547, £ 7 5T &
4 21kD # & 48 & B A~ % 18 (Recombinant Interleukin 18, rIL-18), R A Percoll R&A L ZEMHE & &
S BEHEEBRAELT BB AN EREFE 1080 g/m ARG ETAAXEEQ WM, BARRLRED
rIL-1B #» 5pg/ml A $ 48 (LPS) 21 #3E R ed oAk B G @mpe 23 CH Ik ¢h BRRHMM E RNA, 2
RT-PCR ¥ 2 E#ml, B3 A P rIL- 18 69K EiL %) 20 ng/ml BT ARG - 13 A A FZKF, 55
pe/ml LPS ey | B RABY A X W EHZ QAR B RFGEHFETH,

%A £#HSE  rIL1B3 Percoll RAZFAMA RS  mM#EH  RT-PCR
FESEE Q344 XEKIREYE A IEHRES 1000-7075(2009)01-0097-06

Expression and bioactivity analysis of Acanthopagrus latus recombinant IL-1§

LIU Zhen-xing"* ZHANG Dian-chang' LI Jian-zhu' JIANG Shi-gui'*

('South China Sea Fisheries Research Institute,Chinese Academy of Fishery Sciences,Guangzhou 510300)
(* Huazhong Agricultural University, Wuhan 430070)

ABSTRACT Interleukin-18 (IL-18) gene was amplified from the total RNA of Acan-
thopagrus latus. The PCR product was subcloned into expression vector pQE30 and was subse-
quently transformed into E. coli M15 with IPTG inducement to be expressed. The recombinant
protein was purified with Ni**-chelating sepharose FF chromatography and the renaturation of
the recombinant protein was subjected to gradient dialysis. The results of SDS-PAGE and -
Western Blot analysis proved that the recombinant IL-18 with a molecular weight of 21kD was
successfully expressed. The head kidney leucocytes of A. latus were isolated by using a discon-
tinuous Percoll density gradient centrifugation and the density of 1. 080g/ml was suitable for the
isolation of head kidney leucocytes. The cultured head kidney leucocytes of the A. larus were
stimulated by different final concentrations of rIL-18 and 5ug/ml LPS. The total RNA of the
leucocytes was extracted after 4 h at 23°C. The RT-PCR revealed that rIL-18 could up-regulate
the transcription of IL-18 at 20ng/ml and was equivalent to the effect of 5ug/ml LPS. The rIL-
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18 of A. latus showed efficacious bioactivity.
KEY WORDS Acanthopagrus latus rIL-183 Discontinuous Percoll density gradient
centrifugation Cell culture RT-PCR

IL-18(Interleukin-13, HMMA X IR —FEENRENBRALER T, EVEAKN REN S P LREEST
ZHWNER EEMmE s IL-18 BRT R ARIR B £ W 2= 161, &3 1L-18 ¥ 8 8§ (IL-18 converting enzyme,
ICE)BUIE B ARG BB, IL-18 2 IL-1 RIEWR A Z—, B IL- 13 AR RIKB A IL-1a.1L-1 24k
P (L-1Ra) #l 1L-18, BL K ¥ & BLAY — 86 i, i (Dinarello  1996; Smith ez al.  2000; Scapigliati ez al.
2004), 1999 4F Zou S EMB P H LT T ML 8 Oncorhynchus mykiss ) IL-18 W (Zou etal. 1999) .14
BEA 10 RFhEBEH IL- 13 RABRZE(ZEETSE 20065Lee et al.  2006; Corripio-Miyar et al.  2007),
{82 5 KA 38 0y B O T AR A LD BERGE , B T R AN BR F AL 8 Salmo gairdner 88 Cyprinus carpio L.
ME i & Dicentrarchus labrax %, B KM IL- 13 BAB B BEFEME, TLEAKE AR, BELEFOH
M A me B R R M N e % R E DU B, 3 H B A % B 4k M) B9 T BE (Buonocore et al.
2004;Hong et al. 2001;Kono ez al. 2002;Peddie et al. 2001;Yin etal. 2000);Metz 2 (2006) R B 3T
TR IL-18 X HPT A9 52 .

BB Acanthopagrus latus RIRH L H . RAR BHHRE , EREE T EENK=FEHNR. FLRETF
2006 4ETERE T HHEBEHA 11-18 2 (GenBank B35 AY669059) (ZE % 2006) M HEEERFHI SEH
RN IL- IR EERFFIHITEZELIN, S H U0 H 5575 IL-18 SRR K TR 45 2 , #0565 B 1L-1p 7F
Ala® I FF IR TE R — AT RE RO BB AR . AT I 178 B A0 L BB K B IR P B 4 A RIA Bk pQE30, B A K #F
B M5, M8 T EBERKRS :M15 (pQE30-mILIR) , S RAFMALEHAEL; H Perco| FEEFEEREE
DB EEREL S AMk, AR rIL- 18 FEE ML T A4, R ([IL-18 X 8 & & B #% %KW
Fm L, B BHRER rIL- 13 AW FHEE.

1 #REGEE

1.1 ##

i B 0 B 88 A, B R R 400~450 g, I B N YK =1 5, KRB TENEFR 7 d.
KRG : Top AL R ERAE; REHK pQE30 15 EH M15 M H Qiagen 247,

1.2 rIL-1p ERRERZREHNHEERIE

R 10 pg/ml B LPS #% 1pl/g ik 5 W o v 508 2 0 6 B, 4h )5 B LB A A A Trizol R ELE
RNA. Ll Oligo(dT);-adapter (5’ GGCCACGCGTCGACTAGTACT;) #51#1, B M-Mlv Reverse Tran-
scriptase(TaKaRa) & R4 1 4 cDNA, FJ Primer Premier 5. 0 844 & it % B 41 L & (BamHD 954 F1: 5’
CGGGATCCGCTCAGTACACATACAACTTCC #i# 841 7 &5 (SalD 518 R1. 5 GCGTCGACTTAA-
CACTCGCCATCCCC, ¥4 1L-1p H S BBk K B, R B F H:94°C 30 5,68 C 30 5,72°C 1min, 25 &
. ¥ YT BamHI M Sal(TaKaRa) SR 5 B 1L-18 25 H B, % TL-18 <& /) 4 A B [\ 4 4k 21 JR
B R BB A& pQE30 1, B FE B R A B pQE30-mIL1E,

¥ pQE30-mIL1B #4k E. coli M15, 5 (IS 5 PR e X A1 A Al Uy . PREU A B % 1 b 3
500ml LB ¥ A% $ 5 4 (100pg/ml Amp, 25pg/ml Km),37°C 200r/min B 3 & OD600 7 0. 5~0. 6, 1l
A IPTG B SE 0. 6 mmol/L,37 CifFF&KiA 4 h, K HET W, SDS-PAGE Bk ¥,

1.3 rIL-1p @&t
BONEES SR EE, B Y # TEL Buffer(20 mmol/L Tris-Cl, 1mmol/L EDTA, pHS8. 0) & F & &
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EREAERBE6X100 s,4 s KD, BOWEAEE, B OBRIERM®ET Start Buffer(20mmol/L Tris-Cl, 0.5
mol/L NaCl, 10mmol/L Imidazole, 8mol/L Urea, 1 mmol/L 2-ME, pH 8.0), ] 0.45 um #2833, R/5
F Chelating Sepharose FF EFMEH AR AL BEHED.

10 ml 44L& 5 8 250 ml BB AP (20 mmol/L Tris-Cl, 8 mol/L Urea,pH8. ) W B 5 & A BT
(#8 4+T & 3. 5kD, Pierce Chemical Company) , BR BT R KBA 5 L 4.3.2.1 F1 0. 5mol/L Urea 555
MR PENE, BEEBEI{/EA 1. 1% NaCl BHB P BV R, 44 E A A Amicon Ultra-15
GK) e .

aifb i r1L-1B #£47 SDS-PAGE ® 3k , 3 Al Bradford ¥ & 2 A B ¥, £ BIE KB % (2002) 9 J5 I 3
7. REERMRAEWAENTTERXNIR) ARAA HAFESE> M EREA .

1.4 4L T HH Western Blot ¥

£ M8 Deane % (2006) {97 B: 3547 . % IPTG B F MR B R K M15 (pQE30-mILI® BB A 1 ml B.L, Bk
VM T SDS-PAGE FHZ b, 54tk E 3L R L ¥, # 47 SDS-PAGE #3k ; # A} Mini-Protean [[ cell R4
(BioRad) ¥ B G B85 0. 45 um MM AR E,200 V., B 2 ;5% MBI H A 1 h, A TBST
Buffer £ 3 %, il A —#i (TIANGEN Anti-His /N RSB EREHE),37 C,BF 2 h, [ L¥E&K. MAEH K
HRP ®#5r —$i (TIANGEN),37 'C,#%& 1 h,[f L Y% .DAB B,

1.5 rIL-1p & EdRR

1.5.1 %(BHéampus®Hii

£ Scapigliati % (2000) 9 7 35 47, 56K B 3¢ 1Y 2 5 o 6 2 o DK B 1M B IR LG9 7, M Sk B BT R A
100pm RN M L3 . A Percoll 43 B ¥ R W (Pharmacia) # % 1. 020 #1 1. 080 g/ml I B, L TESE
b, FH b T A Sk B AR B B 4 2 H 500 g,23 CELL 30 min, O WA TSR 4 5 I 2 8] 9 40 i
B.rEAEARKRABLERERITEAMKE S, A RPMI-1640 SR EE AR BB AE D 2X10°
cell/ml, 2 MR E T EEMMEE R,

BHRERLEOARER(ER 5 mD B AZLYEE 1,20 #1 50 ng/ml rIL-18, AZ ¥ E 5 pg/ml LPS
A8 TE Xt B, (8] Bt 35 5 R R P04 e K 300 60 2 ¢ ko SR RIS % A B 2k 7K £ B R X R ORI 4 B 47,23 °CL5% CO;
AU TR RN,

1.5.2 3l4pikit 54 %

P Bactin fE L ETRBFM NS M, 5% Gen Bank F B R RN BGISHA ALK pactin F5, A
Primer Premier 5. 0 8 {411 514 F2. 5 AACCAAACGCCCAACAACT, R2, 5’CATACAAGCGATACTA-
CAACCAT ;| Fi B 1 i 35 8 B 8 1-18 HE 31 H 3514 F3: 5° GCTGGACTTGGAGATTGC, R3: 5’
GCTTGGCTCGTTACCCT; LRSI M#E LA TEY T BERARSFABAFAK.

1.5.3 ¥ RNAMBEBRAER#ZR

IR 4 h 5,4 C,8000 g B>, Trizol(Invitrogen) 42 B 8 RNA, L4 9 Random Primer 3|14 & 1
£ cDNA,fE ¥ B PCR f98iR, Bk B 5 B M-Mlv Reverse Transcriptase fif f {38 4§ (TaKaRa) ,
1.5.4 rlL- 13 A% F F Mo ¥ F4 R

PLA R 4% cDNA JHAR, IS4 F2/R2 ¥ 1 B-actin, R W B F HX.:94 CHAH 5 min;94 C 30 s,55
'C 30s, 72 C 1 min, 43 S 4T 20.25.30.35 F1 40 MEIREY ;72 CEEM 5 min;4 CIREB. P HERET
1. 2% BRBE BERE I B Yk , R Gene Tool G H T M. B ER MY N BHRIEE.

IR E S5, LUS B B8 cDNA D4R, U5 4 F2/R2 1 F3/R3 43 $|Y 3% B-actin il IL-18, R M2
H:94 CHZEM 5 min;94 C 30 5,55 C 30 s, 72 'C 1 min,30 PMEH; 72 CHEh Smin; 4ACIRB. V=W H
L2YMBARREE R Bk 3. K B & Br BB 8 i, B A B2 5 TaKaRa ) pMDI18-T & #, %L B KB #F
B Toplo H. #4317 PCR, PR SRR HARA T W F,
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[ & HE B-actin B TL-13 Y38 Y#EAT 1. 2 20 BRRRMERE I L 3K Ji5 » Gene Tool 844347, B 58 & 458 M HE

H1 IL-18 55 B-actin MIXF ¥R BE , i SPSS #k 4%t 3 445 B 47 B E .

2 #R

2.1 rL-1pfEE 5L

% IPTG 5 )&, rIL-18 72 & 4 Bk pQE30-mIL1g
B E. coli M15 F R FXEL, BOWEBEREHEE,
BEREANKEREEREALSHTHER D, XA
Ni*"-Chelating Sepharose FF 2 #7 Xt 5 41 % [ # 17 4
1o, 3 F B E S X aifk \EA#47TE 4 S #4T SDS-
PAGE 3K, AL RILA 1,

SDS-PAGE M1k B BR, KB T4 F 8 21kD &
HEiE A r1L-138. FH Band Scan 5. 0 %4 4 #r, rIL-
IBHISEER 95% . FH Bradford ¥:illE, E WG ) rIL-
IBWEN 0.18 mg/ml, KW, EHKM rIL- 1B NEE
H&H 0.964EU/ml, B F W 1ng=2. 5EU, A5
Rty -1 WER S E R 0. 386 ng/ml,

2.2 Western Blot

M Western Blot MI& R (B 2) AT UAF H, E. coli
M15 &3 IPTG B REE 21kD 4 H | 1 M B &
WoZE&HMANYAE 6 Xhistag WRKXEH., kNS
SDS-PAGE # R FHBMAFY S . S RMFLE R
LW, B S BTl Rk B RS 10-18.

2.3 rIL-1p P EEERR

2.3.1 ,kFa@mpesd

K i Percoll A% 52 % B &6 B 8BS .0 40 95 B 8 B 63
Badgi, R emkEaERATRRRARE, TR
(10X100) FUMEHH . ZEARFHMABEA L 5%, &
Mg Bn . HARE LN 7%,
2.3.2 RT-PCR ¥Z 4wl

PCR ENHER R ELEERM T HBREE, £
R 25~35 MTEE N, PCR =Y WE STEF B AL
HXERE 3 ME O, HkEEE ‘&R + PCR KR #R
K 30 1MEIR,

RT-PCR ¥ 318 2| 1 B-actin A1 IL-18 F Bt Xk F
B2 B W F, B B-actin W F 45 SR #E NCBI 1 # 47
BLAST e st, 318 Br /8 B4 396bp A B, 524§ Acan-

97.2kD
66.4kD

44.3kD

29.1kD

20.1kD

14.3kD

M C I, 1 2 3

M:Marker;C. M15 XiES;1:M15 ES;
1A ;2. rIL-1R 44k 5 3. rIL-18 A 4
M. Marker; C: MI15 not induced; 1. Induction of M15;
1: Recovery of inclusion body; 2; Purification of ril-18;
3; renaturation of rIL-18
B 1 rIL-18 #9 SDS-PAGE H ik

Fig.1 SDS-PAGE electrophoretogram of rIL-1f

14.3kD

M 1 2
M:Marker; 1:M15 KiEF ;2:M15 §5%; 3.IL-13 4k
M. Marker; 1; M15 not induced; 2. Induction of M15;
3. Purification of rIL-1g
B 2 rIL-18 M western blot 5
Fig. 2 Western blot detection of rIL-1B

M 20 25 30 35 40
M.:100 bp DNA marker;
20~40: AR A B PCR =4
M: 100 bp DNA marker;
20~40;PCR products of different cycle numbers
B 3 PCR &3 2 80k & 1 Ik
Fig. 3 Electrophoretogram of PCR

cycle number determination

thopagrus schlegelii M4 k8 Sparus aurata W B-actin FF3 L XF B E K 0.0, Identities 43 1A 99 %
97 % ;P I B8 SR IL-18 H Bty 445bp, BLAST 247 Bk , % H B 5 0 B R B30 IL-18 MJF 35 LLXt E R

0. 0,Identities & 100%,
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e Bactin fENFEBRTM NS, A
Gene Tool A4 ¥ . FiE S HBMHA/ T IL-
1B 5 B-actin AHX ¥R AL, HF Al SPSS B Xt 3 4
GRBTEEESNETA, EELYNEN
rIL- 13 R T IL- 18 R HE K FHERS
(5 f1E 6) (P<C0.05),

3 itig

Western Blot #2 il 454 DNA U F & F ]
BN, AR FE R RIA I AL T 5 65 B A
rIL-18, W FRKE B R E R A7, BT
DERMEA Y EENFEESTESE. 48
BREANEEIFE—BRABRBRL . BE B
BLUEEWE., AR RAENE. ZFBKE
A BV, B & 45 PEAR PR R ¥R B > A\ 4mol/L
Bl omol/L, I FEMBMEBEHKRERS, HEE
WMAESEARBUL UM EARRE.

AP E T Percoll A EEFEHEE.L
SBETHEERALEFOAR. TRPEHR, R
1. 080 g/ml B4 B, 7E 500 g B> 30 min
BIEOLT , BB R 1 B0 Sk B 5 4 B AN 41 40 A
SFF. T EEE, B 1. 085 g/ml MBI TE
500 g B5.0> 30 min FIE & T MK RER 5 5
ERAER. ME5AABEE 1,020 g/ml 5
1.085 g/ml AR M A m L. € F 1.080
g/m P BRAERREANEELETAN
f.

RPMI 1640 i FF EB A E G HFARA
A (FEIE 4% 2004,Meloni etal.  2000),
HAS»EBARBERA —EXL, FHEY
A 300mOsm/kg, LWHEEA, BN 15% FH44+
1L 7 89 RPMI-1640 5% 38 535 4 £ 57 3 65 R 49
SEHAAM, .1% NCl B BEA K
300mOsm/kg, B ¥ 44k ) r1L-1p i i3 & 4
%RT 1. 1%NaCl,

Hong % (2001) 7E 4T 8§ B 55 P K B, rIL-
18 %A 3~6 h,IL-13 I R A FAFIE X,
Buonocore F (200 FE EHHF WD RAHT
F#E 4h 4R RNA, A B 506 %) B a) 52
4 h, RT-PCR W& R B/R,1 ng/ml rIL-1p Bf
AR ERR IL-18 2 H K R KF,20 ng/ml
rIL-18 %4 § 5% K FRRHEE L F 5 pg/ml
LPS & Wi, i 50 ng/ml rIL-18 5 20 ng/ml
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10000~ ¢
v
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Fig. 4 Determination of the PCR cycle numbers

M: 100 bp DNA marker;1: IEX B (5pg/ml LPS fi 0 ;2. 5 A% B(EH
B ;3 Bt HR (1. 1% NaCl 31805 4: Ing/ml rIL-18 HI#; 5: 20ng/ml
rIL-18 K% :6:50ng/ml rIL-18 5

M. 100 bp DNA marker; 1: Positive control (stimulated with 5pg/ml
LPS); 2. Blank control (stimulated with nothing); 3. Negative control
(stimulated with 1, 1%NaCl); 4. Stimulated with 1ng/ml rIL-18; 5: Stim-
ulated with 20ng/ml rIL-18; 6. Stimulated with 50ng/ml rIL-18

B 5 IL-18 F1 B-actin HL ¥k

Fig. 5 Electrophoretogram of IL-18 and B-actin

1 2 3 4 5 6
N E AL B FE & Different samples

IL-18 & B -actin¥® 3 /K F (4 L. 51

(IL-18 expressionrelative to B -actin)

1:IEXHEE (Spg/ml LPS WIS ;2. F G X B (R MM YD) 5 3. BI#E X B (1 1%
NaCl 380 ;4 Ing/ml rIL-1B 3% ;5:20ng/ml rIL-13 ##;6:50ng/ml rIL-18
R
BAARFHHAZARERELER MAYHRAZHAREA B EHE
F(P<C0.05)
1; Positive control (stimulated with 5pg/ml LPS); 2. Blank control (stimulated
with nothing) ; 3. Negative control (stimulated with 1, 1% NaCl); 4; Stimula-
ted with Ing/ml rIL-18; 5. Stimulated with 20ng/ml rIL-18; 6: Stimulated
with 50ng/ml rIL-18
Different letters on the parameters mean significant difference (P<C0. 05)

B 6 [F—AKEE P IL-18 5 B-actin % 7K Lo

Fig.6 The ratio of IL-18 mRNA level and B-actin

level expressed in the same samples
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rIL-18 X H B F RSN KA H B 25, B 20 ng/ml rIL-18 B IVERN RER K E . X8 Hong &F
Al Northern blot X[ 88 rIL-13 &2 EH M A REFHY S, BLAMBIA R, 10 ng/ml 5 1 ng/ml rIL-18 #
EoL AT BB A BN IL- 13 ME R JFERAE R K E M rIL-13(100 ng/mb) H 5pg/ml LPS F ¥ %R E #
i . $R T Buonocore %5 (200 TEH G B9 H & B 1 ng/ml 55 10 ng/ml rIL-13 B R IL- 18 HF EHBA
HEZH,EBRENEET GO ng/ml ril- 1D ABRBHHBEYFEE., XTHEABHHRERARIM
F, TS ab BANEERBH . BRAMRERN & RSN RS RFHURARRBRERAX.

AP I AL T KB T B R A 10 3 6 B rIL-1B, 347 22 K TEHABEARNAEYFEEHE T K beE L
B EARA S EIEFRAN, A — S R E RS T KRR ETIRITT T2,
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