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WE: ARTEANR-12(L-12) ek ard B P REW I, SRUALHIARTEL,
W T Bl Skt IL-12 #h 4 /ST 4 IL-124. IL-12Ba. IL-12Bb Fo IL-12Bc # FF 7 1] A2 (ORF)
FA|, ¥ EaH K 588, 993, 939 1 837 bp. L7k B PCR (RT-qPCR) £ £ % 7, H
Skt IL-12 £ AR NE 10 NFREW R E@#EARTHARE, EREFRALRFH X
BHEXTE; BEFHE R ELREE, AXH L1258 TREERRMRXARPREZER
R%; feZ4 (LPS) fldia B Sk sk Bk B dfe fe, 4 AN IL-12 TR A H P F T Rk
#H— TR KA E R KL R IR WA %7 %4572 H k& IL-12Bb. IL-12Bc E4 & &,
M BEE K EMEERE, INF-a. IL-18. IFN-y k2 8% LR, RARRMWELE
BEAENFEE. REMKGHEAHATHEEERN, FRLN, E4 IL-12Bb. IL-
2Bc B AE AN B RAENRE . KIHEFLEZCAAREMAALNIAER. £ L
FY, AXGIL-RARAT RN LN BT X EFEEZEM

KRR B k&, ANE 12 wmERE; BEERR; ERERR;, MHEEK

PESHES: Q812;S941.42

140 i A 3 -12(IL-12) J2& B 29 35 ku B9 4% 6%
(p35 5 IL-12A) A2 40 ku B9 4% (p40 5% IL-12B)
T R S AR, S T B AR s Y
SR T RAA, IL-124 T IL-12B 35 B AE [ — A 40 i
IR, IL-12 © 8 E B XS fE B T 40 i AT NK
20 it LA L T G B R A BV TS R Y
FW, WAL TL-12 16 52 2 40 3 B 5 RS
PR, W] REAE S R AR Y, A
B 2 o TR B B — A TL-12 SR 5% 2 21 8 2R
H il (Takifugu rubripes) IL-12%, [RIEf LB T p35s
LA p40 W, RS, 3X 2 AN SR 7E FLA £ 2%
T SE ok SR AP A 2R A,
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X 5 i A HE S R 1A WX L . A R P I e
(Salmo salar) & KM (Seriola dumerili) W % P &
LY IL-12 A A T 2% (CMIDRTCHE
PR AN IR HE v B A6 85 (Lateolabrax macu-
latus) Y AIE T IL-12B (4 — A0 8 S G 2,
HEHE AN ESEA H0, B EA ",
3k & (Megalobrama amblycephala) 18 FR 2,
B, IR ERA MIRAK LT T
TR R A, X A Sk 5 ) 57 AR ™ R e,
th LG K S BRI (Aeromonas hydrophila) 5138 )
TR VE LA fe o Y G T IL-12 AE R T
A FE AR s b R g3k, T X 1A Sk 55 1) 1L-12 BF
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G800 A UL o PR AR S5 v R T AT Sk 6 7L-12
WX AT P 50 40 e R kA B, ke
I IL-12 4% 7 R 7E Al R H 2 rpr | A ) Bl g K <o
it PRk e B AR SRR 224 (LPS) RIS 19 3R38 15,
Jf Xt B 20 F£ I8 ) IL-12Bb, IL-12Bc iR 2E 517
UIREHAIE o AW I 25 SN 25 SEoRb AT K i 1L-12 A
SR A B, SRR IL-12 (93— 2D BT 4R it
PSR

1 MESTHE

1.1 SKIEHR

S T A Sk 5 %)) 0 R0 AS Ry 45~55 g, L fh
kg R 480~520 g, 4ok H ARl KA K= 5L 5%
et s P DA RN 4 g A L6 B AR A o i Bk
SN 7 R A Sk 8 iR AT AL B S A GURFE, WER
RS IR (PBS) VRS S g AR X IR, R
IS AR 9 B fa, B3 BAaIRGEN
—AAEYeEE, 3 A EE, T TRIzol Reagent
(Invitrogen, "' [E) fli#2 £ 4 & RNA, H TaKaRa
FE SR B T cDNA S, RAFAE—20 °C 7%
FH o g R AT Sk 5 i e 8 SR, A 12U L 4
L 53 B W KITOR HE T B A= 1 il it B A FR AT
D) A3 Sk BT (HKL)ZH M, {4 RPMI1640+
10% FBS+1% A"/A 535 5 AE 28 °C. 5% CO, 4l fifd
REFAETPRESE 12 he 30 ug/mL LPS HJi HKL 411,
PBS FIFAIE A X HRAL, RSB 3 AN EE

1.2 IL-12 R R ARG H LS

M\ NCBI £ 4f5 ¢ 4k B % 61 (Ctenopharyngodon
idella)IL-12 [] cDNA J¥51, >Rk HZS#h Blast # H 5
VA Sk 6577 14 4 5 DR 20 5500 P LUox 3 345 11 3k 5 1L-
12 J¥5, H Primer premier 6.0 #XFBE519) (& 1),
PCR ¥ 34 A1 3k 685 1L-12 A FF R SEHE (ORF) X, ¥
FBOR/NERf Y PCR P24 77 35tk . FIF MEGA
6.06 A %) £ 2 A S E HESh b IL-12 45 W Ak
PHAT ZE R, M TL-12 (4 R G, AR
Bed (N2 AR BRI BB Fi b gty , 7 iR
R 1000 R E il T AR AR AT AE B Ar b, AT
Wy B Fy 35 R A s R AR B R A BR 2
SEI
1.3 LR ER PCR(RT-qPCR) REIE S

F| A Primer premier 6.0 3% 4% 1 A 3k i IL-
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Tab.1 Primers used in the experiments

CIk/EZ S JFHI(5'-3") A&
primers name primer sequences (5'-3") usage
IL-124-F ATGAAGATCTGCGCTGTGT ORFJF FI| Bk

sequence

IL-124-R TCACTTTCCCCTTGTCTCC validation

IL-12Ba-F AGCCAATCTGGTTGTGGA

IL-12Ba-R CATTTAAGGGCATGATAGTGT

IL-12Bb-F AGATGAACAAGATTGTCT

IL-12Bb-R GTCAGGAATAGGAGGC

IL-12Bc-F ATGGGTTTGTTGATGAGGTT

IL-12Bc-R TATGTAACCAATGCCGTGAT

M-IL-124-F  TGGAGGCTCGGATGATTC RT-qPCR

M-IL-124-R ~ TAGGAGTTCAGCAGCAGAT

M-IL-12Ba-F  TGGCTCAGTGGACCTTCAA

M-IL-12Ba-R  GTTGCTTCCACTGTGAGGG

M-IL-12Bb-F  CACAGCAATACGGAACTCT

M-IL-12Bb-R  ATGAAGAAAGTCCTCTGGTG

M-IL-12Bc-F CGGTTTCCACTTGCTGTTA

M-IL-12Bc-R AGGCATCACCTCCACTTCT

M-IL-15-F TACGATAAGACCAGCACGAC

M-IL-18-R TCGGTGATACATACGTGGAC

M-IFN-y-F AGAATGCTGAACATCTACGA

M-IFN-y-R TCACTGTACTGGTGTCTTAG

M-TNF-a-F  AAGAAAGTACAACTGGGCTC

M-TNF-a-R ~ TTTTCTAATTTCAAGCCGCC

M-18s-F CGGAGGTTCGAAGACGATCA

M-18s-R GGGTCGGCATCGTTTACG

IL-12Bb-Y-F  CGCGGATCCATGCTGAGGTTCC Jf#%EiL
TCAAGC prokaryptic

IL-12Bb-Y-R  CCCAAGCTTTTGTTCCGAGGTG © Drooron
TGCC

IL-12Bc-Y-F CGCGGATCCATGAAATTTTTCC
CTGAGAAAT

IL-12Bc-Y-R ~ CCCAAGCTTGTTTACGTTTTTCC

ACATGGT

12455 AESIH (G 1), R RT-qPCR 4G IL-12
()35, H] SPSS Statistics 24.0 #f4: %t IL-12 (1) 4H
X ik B AT ML RE AR AR, BUE YR Y
{H bR 1R (meantSE) I/, 4 P<0.05(*) Bl 22 7%
W%, P<0.01(**) BI 2= 34k %
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1.4 1IL-12 EHEBRFRIEMG L

$Hg 2 B9 T 4 pET-32a-Bb. pET-32a-Bc
JTkL 53 0l 5 A DE3 B S5 EH, IL-
12Bb 7£ IPTG ¥ %4 1.0 mmol/L 55 8 h, 1L-12Bc
TE IPTG ¥l 0.1 mmol/L 55 6 h &4 F i S
BRI AR . B A A I TR A R, T ke
BT TR 1M 2R TN 945 T Jie 56¢ e LUK (SDS-PAGE)
RIHEMAEAECLIARE, SRR E AT
e itk e HIREA I, BZHRE T
WA EHEN,

15 EEEFREWMFEMREFERN

o B TSk B HKL 40 )1 285 i B 1 97 )
FHMG AR R 1 77 =08 E 41 IL-12Bb/IL-12Be B 7R
FHR A S AL S b, DOB BB 2 AR by xt
HAZH . A BRE5 RS WO 20 A B RNA U & (bt
M S AR R T A R R 42 U RNA, RT-
qPCR #&M IL-18. TNF-a Fl IFN-y 3 A~ AH 5 0 122 H
TR RIS, Z 5 R HFTALIEXS g K <
BETR . RIBHT I (Escherichia coli). 4 ¥ (018 %) Bk
W (Staphylococcus aureus) AT EA TG PRI o

2 4R

2.1 FSkE5 IL-12 BEE R R ARG H 54T

2% i [ IF I 5 9 UF 4R 15 A1 Sk 5 1L-124 ., IL-
12Ba. IL-12Bb Fl IL-12Bc (JE 5], H4 43 52 A
FHIKLW75 16, 23, 18 Al 19 Stk |, H ORF
X1 BE 43 5 K 588, 993, 939 Fil 837 bp (3 2).
LTS R BRI 2R IL-12A Boh—F%,
T AR I 3 IRERENAE R, I IL-
12Ba., IL-12Bb RN — K, HiF—sE47 55
fb 43k ; IL-12Bc 5 IL-12Ba. IL-12Bb (¥ 35 4 ¢
Figi, H IL-12Ba & IR T8 5 W 3L o9 1

IL-12B f M AHML . Ik . B FEE S fh (Danio
rerio) T H/NZ, 45 R HHELEL (Cyprinidae) i 2
My AL — . ATk 5 TIL-12 &SR S
FAMRER AN, R EWEE X R
(E 1)

2.2 k&5 IL-12 ERRBLEHRIRIAE

IL-12 45 3 B 7 4 B P 3k 5 AS [ 20 80 ) 2
ISP A AR, 45 3 PR B AR X ik 25 SR R,
IL-124 FE3 B rh Rk i sy, BEJGAHRUCH.GIE L i
W BREL M. WLA . RRMERNGE, AR R
TR ARG IL-12Ba TEME P ik m i, HIFHK
UOREE. SR AR, DL, . OE. I
A FFFAIE 5 1L-12Bb 76 RGAE P (1) 2235 .35 = T Hofih
A IL-12Bc FEFFIEFVE Bk b Rk e, IRDE
S A AR, HABAI LU RIR AR (B 2).

2.3 REKSBPEERERERSKES IL-12 BIFRIiA

W 7K A B TR I SRR S, IL-12 45T
FETE WK o e A OCH b 3 1 265 25 e 3Rk . 7
"B R, IL-12Ba 7£ 12 hpi (hour post infection) |-
P 2% (P <0.01); IL-12Bb 1E 4~72 hpi — H % T
% B, i EVE 54945 (P<0.01), IL-124 WAE
IR S B N . FEMIE, IL-124 M\ 4 hpi
FF4R3) 12 hpi 14 (P <0.05), 72 hpi J5tk BE
W5 IL-12Ba fF 4 hpi Wt 2 F 4 1.9%, #| 12 hpi
IR (3.9 4%, P<0.05); IL-12Bb M 4 hpi
TG F] 24 hpi BRI %, 78 4 hpi YR
Fik 60 5454 (P<0.01); IL-12Bc M\ 4 hpi 746 |
PHHFZEH) 72 hpio TERE ., IL-124 2 AE 12 hpi
IR 3 8 3.4 4% (P < 0.01), At B i) &b
F T W IL-12Ba AXAE 12 hpi B B 2 5724 (P <
0.05); IL-12Bb Fl IL-12Bc ¥J7E 12 F1 24 hpi 3 ik
W R F L (P <0.01)(& 3),

F2 Hkh IL-12 EEYHE
Tab.2 Characteristics of IL-12 in M. amblycephala

Hetofh ORFH #/bp ST NET IR B 73 ¥ B /ku SFHLA GCE /%

chr ORF exon intron amino acids Mw pl GC content
IL-124 16 588 7 6 195 19.98 7.61 56
1L-12Ba 23 993 8 7 330 37.88 9.10 43
1L-12Bb 18 939 9 8 312 34.00 7.50 45
IL-12Bc 19 837 8 7 278 32.41 5.87 42
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8
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Fig. 1 Phylogenetic tree of IL-12

24

LPS R {8 # HKL 405 IL-12 & T EB
Rk

HI LPS $3#% HKL #fiffd, RT-qPCR 25K IR,
IL-12A, IL-12Ba. IL-12Bb Fl IL-12Bc #RA D H 175
Sk, SXMAMIL, IL-124, IL-12Bb FI IL-
12Bc B RIABEA—2, 7ERIBL 1~3 h B e 3 |
Pk (P <0.01), H 1hFHEEME; 5 1L-124,
IL-12Bb Fl IL-12Bc% 3 AW R AR K&, IL-12Ba
TE 1~6 h B K 25, JF H R A Al i 3

Hm (P <0.01), £ 6h FiHmEL 6415, 55 12h
B Il 2 EH (8] 4),
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2.5 -5 E A IL-12Bb. IL-12Bc EHW 4%
YF B R AR B R A

IL-12Bb. IL-12Bc R A TERAL A1 T 7
SRk, awier . aifbiE g R mE S R 430
e BE R 0.1, 0.3, 1.0 Fl 3.0 ug/mL [ IL-12Bb
J IL-12Bc Hill# HKL 408, S5 8n, S5xfg
AL, IL-12Bb EHZHE AR R M INF-a., IL-
18 Fl IFN-y 3k ; W& 8 AW EE (0.1~1.0 pg/mL)
W) TR, TNF-a Fil IFN-y 3k 808 7 L, If
HAER MR AN 1.0 ng/mL i ik AR ; 1L-
18 AV AE T 412 I JE 1.0 pg/mL B33k & B 3 T+
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2032 KoOFEF R 46 £
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NINRERENERAN
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a
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I 215 i
g b K g 15
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S0y ﬂbbc TLoost s
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ZHR HR
tissues tissues
(© (d

2 FSkEHAREHEL S 1L-12 £ T E mRNA AT RIAE
(a) IL-124, (b) IL-12Ba, (c) IL-12Bb, (d) IL-12Bc; 1.3k'B%, 2. 00F, 3. M, 4. 'BWE, 5. W6, 6. WL, 7. Ak, 8. 68, 9./, 10. FFAE; A&

WHEAE SR M FRIEAKT A, AR TRFRA R EEESR

Fig.2 The relative expression levels of each subunit of IL-12 in different tissues of M. amblycephala

(a) IL-124, (b) IL-12Ba, (c) IL-12Bb, (d) IL-12Bc; 1. head-kidney, 2. heart, 3. blood, 4. kidney, 5. brain, 6. muscle, 7. spleen, 8. gill, 9. intestine, 10. liver;

the expression level in head-kidney was set as 1, different letters mean significant differences

= (P <0.05), TNF-o. IL-1p 7F 1L-12Bc % [ 1€ i
0.1~1.0 pg/mL A ¥k 3 FiH (P <0.01), &K I
PARTECY A E] 143 F% . 30.98 fiF; IFN-y 7% 0.1,
0.3. 1.0 F1 3.0 pg/mL 4 M 1R85 X
AR LA & W3 (P < 0.01)(E 6).

R T ERGCARAT I A AR R A BT
PRSI S A 1Y 3 FhAN B UEA T AR SE 50 . SE
4ER W], F4L IL-12Bb Fl IL-12Bc SR 2 7 4
2% PR AR 2% R B T 4 EL A I S A B
YERT (1 7). T4 IL-12Bb & [ % 18 K A T
KA 4 B 007 45 BR 1 09 30 0 AR5 B ok
0.60., 1.50 1 1.00 cm, 4 IL-12Bc & [ Xf g 7K
ST . KT . 4o (R 2 BR A A I I B
53914 0.64, 1.60 F10.80 cm.,

3 Wi

F R R GE B A G,
U TL-12 T 9815 G 08 10 25 B4 BT A5 5 T8 A 5

https://www.china-fishery.cn

KM, e, AT 5ORE 1 A1k 85 IL-
124 F1 3 4~ IL-12B WP FE AL P51, X A 3k 65
IL-12 WIIREHAT R 9T . WISk IL-124 . IL-
12Ba. IL-12Bb Fl IL-12Bc {3 TANE Y 44, 45
AL ERAROG, 3 5 0 7L 3 ) B LA A £ 2
TR — B O, RGP R,
B 0251 TL-12Ba Al IL-12Bb B — K%, i [H
— T e ks i IL-12Be 5 1L-12Ba, IL-
12Bb Y& KR KE, adIL-12Ba, IL-12Bb 5
L Sh ) ARG B TL-12B B h—3 5 KU EIEYE
FH], Mg A IL-12Ba 1 IL-12Bb 43 F 7] A8 /& P4
RN IL-12B R RIEY), X475 Z T Huising 5
PR AL, SEG R N IL-12 4% 3 L7 e E 2 41
PR HEATITSY, IL-12 7ERE . K. B
JIE IR AF B AHOCLL ZUh E ak . ZATHFRE R,
Bl [L-124 7R 68 | SRR s R A KB
(Larimichthys crocea) IL-124 WIFEZE AT . B Bk b
ERIACY, SISk B IL-124 Fe k0 2 B T 10 2
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11 4] AR, 2. WISk IL-12 3k I RERY W ST 2033
o 80 . - /124 - /124
S 60 T == IL-12Ba » == [L-12Ba
I 2 4218 ii = [L-12Bb = 80 _— = [L-12Bb
ﬁ % 0 . IL-12Bc mg % 40 { i IL-12Bc
= 0 2 =& 5
£F 1 ¥o o
o =32 3
12345 12345 12345 12345 © (1)
Kb ERR ]/ 13612 13612 13612 13612
treatm(ear)lt time LEE A]/h
treatment time
_ 80 o - /L-124 B4 LPS FIHMA S HKL 4R IL-12
5 60 . w= /-12Ba e
i E 40 == [L-12Bb FLEMFRILER
B sk
ﬁ é 20 " [L-12B¢ Fig. 4 Expression of IL-12 subunits in HKL stimulated
o ; g; . e by LPS in M. amblycephala
m .2 5 % T T = %%
=~ = 2 -
© (1) o - ¢ (Hippoglossus hippoglossus). BKINff | Kl | 7
12345 12345 12345 12345 55 0 20 rh (A ST AG B UG SR B0 R Sk
Sb R I/ TR IE KSR TE T , TL-12 450 B H 0 414
treatment time N N N N
(b) SR, Xalge S eATE AR e h A
i Koo VS B A0 TR AR 4 W, IL-12Bb TERRAE |
5 1%8 £ i** - IL-IZBZ AT R EE, KW IL-12Bb AT RES S T HLAE
S == L-12B .
”j@ 8 42 I IL-12Bc JER B SN B B . Zhang 551 R BLAA
H.,f z 43t i (Oplegnathus fasciatus) %% 41 7 B4 J5 , IL-12B
. O
£ 2 TE DRI NEr D 235 3% LA, 5P K7 1L-12Bb
ERN [ Je R At — B, T IL-124 MIX T IL-12Ba. IL-
e Z@fﬂt‘l?i; o 12Bb. IL-12Bc W 3RIL, F W IL-124 W] fig 2 M
IR e \
treatment time S fifj o IL-12 77 A B — A AR PR R ]
© DL, I K A TR TR RE N e e U IL-12

3 FEKSBMEERREELY IL-12 L EE
TEGEARFHRIETH
(@) BHE, (b) EAE, (c)k'E; 1.4h, 2.12h, 3.24h, 4.72h, 5.
120 hs ZREE (P <0.05) M ZEFHREE (P<0.01) 57 <= Al
“rRons NR
Fig. 3 Expression analysis of IL-12 subunits in
different immune tissues of M. amblycephala
infected by A. hydrophila

(a) kidney, (b) spleen, (c) head-kidney; 1.4 h, 2. 12 h, 3. 24 h, 4. 72

h, 5. 120 h; significant differences are denoted with **’(P<0.05) and
“##2(P<0.01), respectively; the same below
2019 4F Kim 55 WV A5 5F 8 (Paralichthys olivaceus)
BT IL-124 WWESE . ARFSERIA, BRINGT (Dicen-
trarchus labrax) IL-12B 7EL W Rl B, 1EH
JUE S v B R ARSI AR L Sk EED
Bk 2] IL-12B fm#ik, 5 FREER 3.
HHBFSERIT, 2 e P e A m] LU
IL-12 FEMELB ™) i ik . ELr AR Tr il .
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mRNA £ik/KF, £ IL-12 nfRES 5AMEIHES
(02 AT S 5[] B 5 0 5 2 AN TR) A 75 e 3R
IRRAE, RIS [R] 9 A A ] B AE £ s rh i 7R
AR, UESE T TL-12 45 3 FE 8 A Sk 5 470 18 G 58 i
ZHTER
LPS 34 Ak bk AN fS , IL-12 4530 L4
AW E R, I EL AT AR R A () 7= A R 2
FE LPS fill 3~ , IL-124 A IL-12B ) mRNA 3 ik
[ B, 2D S R B R JS , IL-124 AN
IL-12B 19 3 M FTE B IR — SRR WA . 2T
HFFRTR S, TE8E (Cyprinus carpio) W, KIHFFEA
RN EIAS T S B E VR4 IL-12B 1) mRNA
3RO, LPS B 12 h, & IL-12Ba SMNERA B G 1Y
FIRIH], R IL-12 W FRIRZ BT oM
YL 5 TL-12 33 Fofr s ) A9 vy b o 5 L
AN R, BRI PRA TR 2t — 5%
IL-12 55 T 4R [ 25 2445 (NK) 4i i =5
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(@)

(b)
B 5 £ SDS-PAGE #&| IL-12Bb(a) 1 IL-12Bc(b) &L FHIEH

LA REAREA, 2. QA 3. FRENLE, 4 REEITHFESEA, 5. RESFMEA, 6. A Marker, 7. FH Marker, 8. Ri%EF
MRS, 9 KREHETESED, 10 5SEKNLEE, 11 @Rk, 12 4t mEaRe

Fig. 5 IL-12Bb (a) and IL-12Bc (b) purified protein was detected by SDS-PAGE

1. purified recombinant protein, 2. inclusion body, 3. induced supernatant, 4. induced protein before fragmentation, 5. uninduced protein, 6. protein

marker, 7. protein marker, 8. uninduced protein, 9. induced protein before fragmentation, 10. induced supernatant, 11. inclusion body, 12. purified recom-

binant protein
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AHXS Ik i
relative expression
S = N W kA LA

1 234
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AN AL EEAR 2L
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1 234

40 - M TNF-q
iy m /-8
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Fig. 6 Expression of TNF-a, IL-1f and IFN-y in HKL stimulated by different concentrations of IL-12Bb protein (a)
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Preliminary study on the expression and function of IL-12 in
Megalobrama amblycephala

WU Jiagi, WANG Jixiu, LIU Hong "
(Key Lab of Freshwater Animal Breeding, Ministry of Agriculture and Rural Affairs, Engineering Research
Center of Green Development for Conventional Aquatic Biological Industry in the Yangtze River Economic Belt,

Ministry of Education, College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Interleukin-12 (IL-12) is an important cytokine that connects the innate and adaptive immune systems
and has been shown to play an increasingly important role in immune and inflammatory responses. The study of /L-
12 in fish is mainly focused on cloning and expression, but the study of /L-12 in Megalobrama amblycephala, one
of the economically important freshwater fish, has not been reported yet. Therefore, in this study, four /L-12 sub-
units in M. amblycephala were cloned, sequenced and phylogenetically analyzed; the expressions of IL-12 in
healthy tissues and after infection by Aeromonas hydrophila in vivo and stimulated by LPS in vitro were detected;
and the function of the recombinant proteins of IL-12Bb and IL-12BC was verified. The results showed that the
open reading frame (ORF) sequences of IL-124. IL-12Ba. IL-12Bb and IL-12Bc were 588, 993, 939 and 837 bp,
respectively. Quantitative real-time PCR (RT-qPCR) results showed that the four /L-12 subunits were expressed in
all the 10 different healthy tissues tested, but their expression patterns were different. After intraperitoneal injec-
tion of A. hydrophila, the M. amblycephala IL-12 subunits were significantly induced in the immune-related tis-
sues. After LPS stimulation, the four /L-12 subunits were rapidly induced in the head-kidney lymphocytes (HKL)
of M. amblycephala. Furthermore, the recombinant IL-12Bb and IL-12Bc proteins were obtained by Escherichia
coli prokaryotic expression system, and then were used to stimulate HKL. The results showed that the expressions
of TNF-a, IL-1§ and IFN-y in the stimulated HKL were significantly up-regulated, indicating that the obtained
recombinant proteins had biological activity. Finally, the antimicrobial activity of the obtained protein was tested,
and the results showed that the recombinant IL-12Bb and IL-12Bc monomers had obvious inhibitory effects on A.
hydrophila, E. coli and Staphylococcus aureus. The above results of this study indicate that IL-12 plays an import-
ant role in the process of regulating immune response in M. amblycephala, which will provide theoretical basis for
further study of IL-12 in fish.

Key words: Megalobrama amblycephala; interleukin-12; bacterial stimulation; gene expression; prokaryotic
expression; antibacterial activity
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