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E: Y RAMAM S MHC 1 X EE 2 FHRAEREL KL R, %A PCRY BHAKR
T #i # fif) 8 MHC 118 cDNA J7 7| 810 bp, & 4% FF #% [ 3 4E (ORF)759 bp, 47 # 252 A& 3
B, £MBEREASMNMKXYW, MHC IBA KR FH F £ 4NRFWFIARKERN
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MHC IS X EMAHR LN SRR Y KR EFEEEEA, bt —F 8B rHw b aH
MHC Rkt oh R T 5% K ¥
EEE: A, MHC 1B, @R,
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Sulvidraco)” . ViAW (Acipernser baerii)™ .

FEHLAENER A 1K (major histocompatib-
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AL IR S Wbl IR E AR A AR
KAEWZ —, Eistfess. Wl A AR
B 2RO ) Iz R Y, SR S B
i (Daniorerio) . T Oryziaslatipes) . 4 (Carassius
auratus auratus) FELAIA L, FA ) 87 G
92 B DK 5 T A B 5 I AR G e /0 BRI A A
P B AR R SR N o AR B e e bE TR
i) 80 MHC 1 g BP9, o3 #r HIEN S5 . R GEiEL
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FEAITE SR 0P AR R IR 0L, s i A
f) B0 ) B 9 1N 25 L e I R B g ATL i B Al —
(Y FL A

1 MESIHE

1.1 SRR

T A7 ik 60, pR PG RS R 2E IR K £ SRR S A
KEH AT ME SRS I, A i 65 A I
O Xif, Fig BEME A4S 1 R BC R A gk 37 A £ BT e ]
7%, KR 4+1) °C, HRE =63 mgL, YJHM
Jy14L : 10 D, EEA]FG 48 h Kk =42 —. NI
> DR) 55 25 A S B0 A 2 5 D R 2 S 0 T
T AR, R AR O S T N T,
F—RIE 4 AJE iR 20, Rl BT B FE
SREUK LRREE, AR5 o B . 68 O BE
Kok, SKE L ORFRE. M. MR OBRAE . BRELIL 10 4
HA T AR
1.2 B ATRERA

£ [LAR /R 2% i (Yersinia ruckeri) H V8 7 K2
IR 25 BE K 77 B W s B B IR T = AR,
LB VAR FR G LR T, SR 22 FC He ik o
BT % 0T A S TR YRV B 3 e TSI B A A
ST (K2 AR JE R 3.16x10° CFU/mL. ¥4 160
R (F—A0) Bl X A . SCaed, &
2H 80 B fa, SEUGAHMR A fifg SR FINE Fs i 5 i O =X
HAT 10 pL B [CHE /R AR TE , X R AL RR A ) i 7 5
[FARFR T AR R K . SEBR A 43 B AE 6 4B ] A
(6. 12, 24, 48, 72 F196 h), BHHLLEH 3 & fas)
BN . SR BZRR . FRERNSK B LR AR R,
TG 5 MEC 1T B 3R Fak 2L 5T

1.3 2 RNA HJI2EUE cDNA &R A0HI &
£ 41 41 5 RNA £ By #: 2 IR TaKaRa Min-
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iBEST Universal RNA Extraction Kit(TaKaRa, X
) VI, w=1% Bl B S B UK AS I RNA 1Y
SERCYE 3 3T NanoDrop(ND-ONE-W, OD,/OD,g
FE&, 1.90~2.05) JE RNA JFift, f#iHH PrimeScript™
RT reagent Kit with gDNA Eraser(TaKaRa, K i%)
S SR I — 5 BE cDNA.

1.4 HHHY MHC || pEFAEE
FRAE B 4 38 F 55 A7 6 68 0 2 M s i £

2K P 7E Nucleotide (https://www.ncbi.nlm.nih.gov/
nucleotide/) H1 T & H X [ FE K 77 51, #H DNA-
MAN 6.0.39 BfFH R BEORSF IXFF T3 19 (R 1),
PURCHG 5%A BUHY cDNA ST AR, 37 34 76 A 4
) MHC T g H %A Bt PCR N =8I 1% e
SRR WEGE RS LUK HEA TR, DI Wi B B 457 o
|l 554 46 55 Ex Tagq S 3ERG N, P2 A PMD
19-T #i ik, f )5 1L 2] TOP 10 252 25 4i il v
PRUCPHPE s E T AR, 3R E R TAEY T (&
1) A A RN /AT S

F1 AFRFANEESY
Tab.1 Primers used in the study

a4 kT
primer names primer sequence
MHC 11 -F1 GGACAGTCACAGTCAGAGAA
MHC 114-R1 CAGTTGAGGTCACATCAGTCT
MHC 11 -F2 CAGTGCTTACCGCTTCTACC
MHC 11 g-R2 TGAATCCTCTTCCAGTCAGTCT
p-action F CTATGTTGGTGACGAGGCTCA
f-action R CCCAGTTGGTGACAATACCG
MHC 11 f-RT-F CCTGGAGTACACCCCCAAAT
MHC Il g-RT-R GATTCCCAGCACCAGACCAG

15 EERFIISHMAZHLKNIDE

¥ 45 532 J§ DNAMAN 6.0.39 347 $f 4
iz | ORF Finder (https://www.ncbi.nlm.nih.gov/
orffinder/) £ $0 T it 8] ZEHE . T & IR P 41 .
Signal IP 4.1 (https://services.healthtech.dtu.dk/ser-
vice.php?SignalP-4.1) Tl {5 & Ik . i ] ExPASy
R 55 %311 NetNGlyc 1.0 server (https:/services.health-
tech.dtu.dk/service.php?NetNGlyc-1.0) FI NetPhos 3.1
server (https://services.healthtech.dtu.dk/service.php?
NetPhos-3.1) 73 il 47 N- 3 A0 A0 i Rt R 16 £
T, SMART 7 £ 4K (https://smart.
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embl.de/) Tl il 25 1 45 #4 3 . 7E GenBank (https:/
www.ncbi.nlm.nih.gov/genbank/) £ 22 Fh T 2% 35 %%
W MHC 11 g EILRRIT . LA MEGA 7.0 20
o0 FH 2 1 A 2 R 48 i, JF 3% % Bootstrap
method F 54 1 000 K, THH 53 FIEFE,

1.6 HAREIHFFMIH

A B IR MHC T (B3, BT
O R R ETIY, RS A SR YO E &
PCR(quantitative real-time PCR, qRT-PCR) ¥ % il
. B8R, BRR. SKE L OHIE. . IR
. IS EHB R R KRGO, LA B-action hy
WS, R 272 IR A k& e
i #]~ SYBR Green(TaKaRa, Kij%), 37 20 uL
SWAKZ . TB Green 10 uL, FFiF514). Rox I
£ 0.4 uL, cDNA #itlx 2 uL, KK 6.8 uL,

o BIBCE 3 MR RS . VS ECH95 °C i
B 5 min, 95 °C 781 30s, 95°CAEM:S s, 60
°CiRBK 30s, 72°C i&AH1 30s, 3L 45 MEER,

2 4R

2.1 HEHE MHC || p EENRIERFTISH

W BT RS RS, DA A R B A
cDNA SCPE N BEARY 1, Zfe. WP PiE)s,
73 %] 810 bp iy MHC T p /Bt , f#i /i ORF Finder
1) 2 B S AE (4 Bl 759 bp, L gt 252
AR (B 1), TG Y R B SRR
/Ny 28.13 ku, SFEHL S (pl) N 8.74. H LR )T
124 F{ESRK, 31~106 3 MHC 1 A(B-1) 45
B, 131~202 K IGe1(B-2) Z5 1, 219~240 Ky %5
PR E X, N-WERRAG AL A5 T4 60 £, 35
26 MERRALALE

22 MHC || BREBRFINARZH LS

Ry it — 2 [ B R AT i 6 MHC T B 36 T Atk
X Z, M GenBank T #ZHAWYFEY MHC 11 B 5
ERYH, Wi ABEE R ARG LER, 4R
N, WA 88 MHEC 1T %N 5 73k il (Megalo-
brama amblycephala) MHC 11 p FeTH SE G R /0 0
5 U1 6% (Oncorhynchus mykiss). P& T i (Danio
rerio). Y. 1 (Ctenopharyngodon idella), 1 Wy #ifi
(Leiocassis longirostris)#EAL X R EGE HAE—141
XN, TTSMAZE . WZE . BRZEPEE R
B (18 2).
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2.3 MHC || g [ EERF5IHIRENRM 547

i NCBI £48 5 T #AR R Fl MHC 118 1)
RIEMRIFH), XTFA 0 6 MHC 1T g 3R 7515
ARV R 22 SR AT T AT i, KRR A
PRAG A 0 8 MHC B 5 WA Sk B B, A
80.56%, ¥t 5t Ik Z N 64.57%, 5 KR 5 Hy
51.78%, 15 /N R —BbE &AL R 27.82% (H 3).
FJR LS R R, MHC T4 £ AR Sy
BARSFE

24 MHC || g EERELRTIEDH

DURIG S Y 5 — 254 cDNA B, LA
B-action NS I, i#id qRT-PCR 47 T i HE
Fiis A ) #8045 A 2H 20 MHC T3 R B 223k 25 5
¥ MHC 1B RO IR SR F KK 3N 1,
iR, MR ERS, KB 68 ZikE
KRG, ONERIBACERAL, HIE. 7miE . .
R B RIR KA (B 4)

T A7 i) B 65 [CHB R AR DAL I, AN [R) Sae
A FE . Rk, 68 LB ) b MHC T
mRNA KR A T AR EE AR, AL S Bl AT,
JEWE R MEC 1B B2 25 8 5 ve 9 s i) o5 B0 7 Uk
YLJF 1Y 12 h(P<0.01), Bl J5 B B REAR IR T 1E 8 K
-, fH 96 h = TIEHE K Kk MHC T 3R
IKERAE 6 h FFER TS, 7F 24 h KB IE(E (P<0.05),
Wi 5 32 W KA B 72 hoh B R A (P<0.01), TE
72~96 h iZ Wi T HAK FIEH K5 BE 6 h i3
IR AKOE 2R B (P<0.01), 24 h KK FREF|
A (P<0.01), ZJFREKFEZHTE, 7£96h
A 42230 1E % 7K 7 (P<0.05), 8 MHC 11 p #3235 7K
EAE 6~24 h 2 ETFEH, 24 h ik B (P<0.01),
B J5 BT REAG, (H 96 h = T IEH Ko Sk BBl
e 6 h Iy R B KV Fe & (P<0.05), B 5 2 i FE AR
% 24 h(P<0.05), 48~96 h £ ik K& 3| 0 h i A
MK, TS REBR AR WA T MHC 118 3
FEAN R ZU 0 20 B (8] FN RSB K AR 25 57 o

3 iR
3.1 MHC || pEREEMERFED

il A TR T A AT &, TR ik B0 MHC
18 73 2HAT B FYIFh p-1 F IGe1(B-2) 454 38 i
4 AR B R BR LA N-BEIEAL A . R
BRI AEAEA BT 00 T W e 8, 17 N 3
AL S IR 250 MHC 112553 T a-p AR
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GGACAGTCACAGTCAGAGAA

22 ATGTCACTGCCGAAGTTCTTGAATTTTAATCTCATGTTGATGCTGTCTGCATTCACTGGA

1 MG) L P K F L N F N

L M LML S AF @)c

82  GCAGCTAATGGATACTACCATTCTGGCTGGGCTAAATGCATCCACAGCTCCCGTGATCTC

2. A A N G Y Y H

142 AGTGACATGGTGTACATTGGTAACTATATCTTCAATAAAGATGTGTTCATACAGTTC

41 ®o_M v Ol

202 AGCACTGTGGGGGAGTTTGTGGGGTACACTGAACTTGGAGTAAAAAATGCAGAAGCATGG

61 s V.G E_F V_G

262  AACAAAGATCCCAGCATGCTGCAGCAATGGAGAGCTCGGAAGGATGTATTCTGCACACAT

88 N K D P S M L

Q QWR A RK DV F C T H

322 AATGCTGAACTCTATCAGTCAGCAATCGCTGATAAAACAGTGCCACCAAAGGTTAAGCTC

01 N_A E_L Q. Q s A I

A DK @©V »

P K V K L

382 ACTTCAGTGACTCCGGCTGGAGGCAGACATCCGGCTGTGTTGATGTG CAGTGCTTACCGC

2t OE v T

P A G G R H P

A V. L M C S

R T i i i R S
442 TTCTACC. CACACCAGATCCAAGTTTCCTGGATGAGAGACGGTAAAGTCGTGA AGACTGAT
41 F Y P H Q I Q V.SW M R D G K V vV K ([)D

502 |GTGACCTCAACTGAGGAGATGCCTAACGGAGACTGGTACTACCAAATTCACTCGCACCTG

161 VTEEM

P N G DW Q)Y Q

H G)H

562 GAGTACACCCCCAAATCTGGAGAGAAGATCTCCTGTGCGGTGGATCACGCCGGCTTAACT

181 E Y P K G E K

S C A V D H A G L

622 AAACCCACTATCATAGACTGGGATCCGTCTCTTCCTGAGCCTGAGAGGAATAAAATCGCC

201 KP@IIDWDP

@LPEPE

R N K I A

682  ATCGGGGCGTCTGGTCTGGTGCTGGGAATCATCATCGCAGCTGCTGGACTCATTTACTAC

21 I G A S G L V L G

I I A A A G L I Y Y

742 AAGAAGAAATCAACAGGGAGGATCCTGGTACCATCTTAATGATGGTC AGACTGACTGGAA

21 K K K @O

802 GAGGATTCA

G R I L V

P s *

E1 #AtE MHC || EEERS DNA FHIREHEBHEERFS

EIRFE LT (ATG) ML LT (TAA) 2050 FIRK R HE R 7R s = A T ARTR T A N-WE A 0 s I8 0 TO0IM HY 8 R A7 15
SRR R R s B IR ASH O U R R AR R s SRR HER R MHC 11 B-F1

JufE SR IR MHC 118 S5 Kk R R RIZhroR: 1Gel 4

5

I MHC TIA-R1 BIWIRBIAL & M2 HER /R MHC T1B-F2 Fl MHC T1B-R2 BIHiR 547 5.

Fig. 1 Partial cDNA sequence of MHC Il ff and its encoded amino acid sequence of G. rarus

The initiation codon (ATG) and stop codon (TAA) are indicated by grey bottom boxes, respectively; the triangle indicates the putative site for N-linked

glycosylation; the circle indicates the putative site for phosphorylation; the putative signal peptide is underlined; MHC Il  domain is indicated by dashed

underline; /Gel domain is indicated by wave line; transmembrane region is indicated by dot underline; the solid line boxes indicate the MHC Il f-F1 and
MHC 11 B-R1 primer recognition sites; the dotted boxes indicate the MHC 1l f-F2 and MHC Il f-R2 primer recognition sites.

LA B MHC 575 T 240 M i A0 B AR U

%ﬁ%%?ﬂ%%i%uwﬁm%,%ﬁmMH
R0 2 B B E AR L, 5 AT 2 R L2
(1) 8 FE TR 7 FU AL B A, U B AR A il 8 MHC
11 B 3R () 2 FE R 7 91 5 2 2% O RBUE WA 1
FETR T R 45 M BB AT B RSP, Y g1
L IGe1(B-2) WHZ A THUR B 4 R, 40 B
WRELANME . REoRANME . TRE N, HA &
AN, RAEEIMEPEDT RN 5 R i AR
AU, FRaat thil & B, A i 6 MEC 11 FEH
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MR IT Y BA 5 HAD A A [ RE 1 GXXGXX
XGXXXXXXG JFHI 454, XN N E MHC 12K
r T E AR BAE R E R R, Cos-
son ZEMIA Ry, BLZE I H I G R IENT a-p R AK

M BGR H ZEAEHT o I ZR GERE A 1) 0 S22 a3
e, A ) B85 ey R £ R AT S 17 19 03 S

RS HREE KRR, SSAVNREMIL s
1 IR HoR G R R e, B T B HEsh )
ZIE W) MHC T MM S BTN R LR —3K,
[ MHC T p 5K R Gt A A AR s e T 4565 A
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—: #13k85 M. amblycephala
67 99 * P G. rarus

At C. idella

45| 93

WL D. rerio
KWl L. longirostris

100

84
66

UTHE  O. mykiss

————— ¥ P, olivaceus

HUE  Pagrus major
Kl Larimichthys crocea
ZEURYS Morone saxatilis
98 WIS Dicentrarchus labrax
WHaYE  Quasipaa spinosa

J#3S  Gallus gallus

&N Homo sapiens

88

0.10
—

) Y Equus caballus
94 l: /B Mus musculus

2 HHEME) MHC | g 5SELYFH MHC || p RS HH
B A5 i 05 [ 3k 5 (AGV52144.1); H 4 (AEM75094.1); BE 5 (NP_001007207.2); K W) ffi (ADK38668.1); UL fi# (AAD53026.1); F
(AI102004.1); ¥ ] (A-AP20186); K ¥ fii (ABV48909.1); 2k 8UR fif (AAA49380.1); BR Yl % (CAJ34344); i i it (AHNS50435.1); Ji 3%
(AAS00716.1); N (AAAS9777.1); 5 (AAA66940.1); /Nl (AAD31755.1).

Fig. 2 Phylogenetic tree based on the sequence of G. rarus MHC 1l p and MHC 11 8 from other species

G.  rarus;, M. amblycephala (AGV52144.1); C.

idella (AEM75094.1); D.

rerio(NP_001007207.2); L. longirostris (ADK38668.1);  O.

mykiss (AAD53026.1); P. olivaceus (A1102004.1); Pagrus major (A-AP20186); Larimichthys crocea (ABV48909.1); Morone saxatilis (AAA49380.1),

Dicentrarchus labrax (CAJ34344); Quasipaa

caballus(AAA66940.1); M. musculus(AAD31755.1).
HYTELIIF R RGP YA
3.2 MHC || p EREMELRIE

Kaastrup 5 " 3 i # (Cyprinus carpio) 7 ik
ALY, IESE TR AR R T S EHESh Y
MHC W SRPERTT RS, b S IR 2 Rl it
KU, MUNE. SRS AL MHC 1B 3R
Kk HEMALNBA B E2Z»ES, Juul-
Madsen 5517 75 T 65 (1) 9 A 5 3k 5 o D 21 MHC
A B FRIRAF S, M7ECo RN B AT 345
i . Ono AU PUBIAY FFIEAR . MALAE . kB R0
TH A5 LR R 3 I (O T8 ) 400 L ) A 0 )
T MHC N RHMFIL, MG IE. E# L. K
FIGP 5 ARG 3132 e R /Y 2 35 . Koppang 551 £
WFFE R VG RS (Salmo salar) BF, KIUK'E . JEAE.
J5 W MBI A B KR, O BE L FIERTET S
TR € =S 1] R IR B3 7y & o A
ZWE ., BRI, A 606 MHC 11 g 1E& 14
ZUh BRI ) K 38K, HBAT — 5 B H 2R 5
PR PERIRERE, KE . 8 KRR SR

R E K7 2: 2 E /) sponsored by China Society of Fisheries

spinosa (AHN50435.1); Gallus

gallus (AASO0716.1); Homo  sapiens (AAAS9TT7.1); Equus
JEFIR, ONERMFRIAERAL, MR, . .
HR NG BE A Fak it R AR AY o I NSk £
RMERGEHLUL B D EEN R E, TR
PG RS R A S e R # EEAEHI™Y, KB
AT LA RO T 7= A= B bk EL AR, AR DUE: fa
Krh PR . LR T P A L AR R LAY
FEG I, A5S MHC 1B APk &5, 5RIE
B8 % (Trachinotus ovatus)®' . VAR F| 635 Sk & Al
T ZH SRR KA R AR . B B ik bl
UL R O LR 5 SR A L, R R R e
RGERHMI 5T, RVIPE RGN LA
TR A 20 I AL Rk, MHC TR HER ]
B B PR E ARV T MHC Tp X2 5
BB e A BIL ) Fr) B A
33 BRHE/RFRERRRE MHC || pERERE
K=

MHC 11 B 434341 1 bk U 20 i 5540 It 52 346 2
MO, MIEREE . 00 SMRPEDUE R RIECR
I MHC 11 - 2 IS 2 45 T itk
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BEA X RHEN 1 punctatus
Kwplifs L. longirostris
FOURYS M. saxatilis
BRIty D. labrax
WL O. mykiss
KPEPESE S salar

KLLKILLIVLPAVL--HTAHGNFLSQPD LSDMEY]
FRLLILFIVQSAVL--NTTNGDHLSLPA LSDMEF
FLSFSLLFIISL----YTADGFLSYDINR PKNIEY
FLSFSLLFITSL----YTADGFRSYDI DR| PKNIEY]
RFYICLAVALSTLYET- - -DGYASDVVTR| MHGAEF
ITFCVSLTLVLSIFSGT- - -DGYFYHMMRQ)|

LQGIEL

Kifn  C.idella LLNFHHILMLSVFTGA- - ANGYYYYRWSQ LSDMEF
Bt D. rerio KYLTCLMLTVSSFTGAESANVYYTYRWCR| LSDMVY]
HEM M amblycephala MSLLK- - - ------ LLIFHPILMLSAFIGT- - ADGYYQYILSE YSDMVFLSSISF
it C. carpio e oo oo MLSAFTGA- - ANGYYNSNWFR LSDMVFVENYIF

WA E G orarus 0 MSLPK--------- FLNFNLMLMLSAFTGA- - ANGYYHSGWAK] LSDMVYHIGNY T F
MR X laevis 0 - oo oo MYNIPVPVLCLLLTLGLCLCSSPPEDFVYQFKGQEYYR-NGTDNVRLLWRHYY)
R G. gallus - - -MGSGRVPAAGAVLVALLALGARPAAGTRPSAFFQWT FKAEHYP-NGTERARFLERHIY
BN H. sapiens MVCLKLPGGSCMTALTVTLMVLSSPLALAGDTRPRFLWQPKREHFF-NGTERVRFLDRYFY]|

N M. musculus -MALQIPSLLLSAA-VVVLMVLSSPGTEGGDSERHFVYQFKGE|

Bt X RN 1 punctatus
Kwplifs L. longirostris
SEURSY M. saxatilis
Wy D. labrax

WL O. mykiss
KVUPEEE S salar

Hiffy  C.idella

Wl D. rerio

HE L M. amblycephala
fifift  C. carpio

A8 G. rarus
AP X laevis
JXY G gallus

BN H. sapiens

N M. musculus

Bt X RN 1 punctatus
Kwplifs L. longirostris
SBURSY M. saxatilis
W eyi D, labrax

WS O. mykiss
KVUPEEE S, salar

Hiffy  C.idella

Wi D. rerio

B M. amblycephala
fifift  C. carpio

A8 G. rarus
AP X laevis
J7XY G gallus

BN H. sapiens

N M. musculus

A e e

<< < <d<d << << << <
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Fig.3 Alignment of the amino acid sequences of MHC Il

Residues that are conserved in more than 70% of the listed peptides are shadowed; Identical amino acid is indicated by an asterisk; The Boxes indicate

4 conserved cysteine residues; Gaps used to maximize the alignment are shown by dashes; the black five pointed star designates the motifs of

GXXGXXXGXXXXXXG.
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Fig. 4 Tissue expression of MHC Il  mRNA of

G. rarus
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1. liver, 2. head kidney, 3. heart, 4. gill, 5. skin, 6. intestin, 7. brain,
8. eye, 9. spleen, 10. ovary; different letters mean significantly difference
(P<0.05).

WG, MHC 118 mRNA /K& 4: 7 B B 254k
HEAFHAL AR EXER, £ 6hit, LK
MHC N &R E LRI BIEE, 25/
fRHAE 24 h HEARME C 0 h 19 0.12 £%), FhJ57E
96 h 2 IEH /K. Zhang 5527 & PR FH 68 5 B Je%
e J5 K 22 BF R R0 SL F A MHC IR IBTE
24~48 h i FEFEAK, 96 h JEPKE IEH KF, A MK
SAER FE 1 B0 T AR IR 23 & AR X A i T i 1Y)
KEETPE, WARBEHAFIEAIL & 2 MHC T Difg
M E BRURA L, W, 1R 0 2 2 B A
A E A K B X B R B A TR S R, AR AE Y
PR 7 £ 0 L 1 IR B 0 T AR S R g N
TE 12 h i, HFIE MHC T8 3k K M 25 3,
HE B HEKELERE CHOhA 91 £%), FiJ5 24 h
(P<0.01) & 48 h BT FEAL, 96 hA3A W3 1A%
fbo JEZSIREY KA Je B % A i S v K SR
W, FFAFZLZU4E 24 h P9y S SR B0 0H S A b T
e, 24 h ) 48 h (B T %, 48 h J5 NI IR

& 120 8 4 £ 20 s
2 g | o i 2 . 2 5| =
g ” HE3L I )
ﬂf s 40t — ﬂf s iﬂﬁ § 10t -
22 [ - 2z, 22 ] =p
e 3 = e T, =B 7
22 1| 2 M. alln % 1 i
- I_I . = B
2 Ml eall "%, Le 0L 2 o LA 2 e L,
0 6 122448 72 96 0 6 1224 48 72 96 0 6 1224 48 72 96
it [7/h it /b i 7] /h
time time time
(a) (b) (c)
8 L5y .§ 60
7 I % -
A 9 g 107 .
H% 5 1Ot -T- H’K‘ 5 20 | .
B =2 o
O o= OT o=
= B £E 37
305 AR
< < i =
EZ IWHH EZ 1ieF -
g 0 g 0
0 6 122448 72 96 0 6 1224 48 72 96
I 8] /h IS 8] /h
time time
(d) (e)
El5 SEHNERE/RAHRREGHALME MHC || BFERTAE (@), k5 b). 8 (o). B (d). KEK (o) HIRIZELL

*RINWIGH GX AN RIEER Z R B (P<0.05);

RN IR A S IR MR BN E R EE (P<0.01).

Fig. 5 Expression changes of MHC 1l f mRNA in liver (a), head Kkidney (b), gill (c), spleen (d) and skin (e) of

G. rarus injected with Y. ruckeri

*means infection group expression level compared with control group has significant difference(P < 0.05); **means infection group expression level

compared with control group has extremely significant difference(P < 0.01).
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Cloning of the MHC II f§ gene in Gobiocypris rarus and expression analysis
after Yersinia ruckeri infection

ZHENG Zonglin ", ZHANG Jin', XU Jinglin', LIUWei', YU Wenbo ',
FANG Yuanlin', ZHANG Jingsen', DUAN Cong’>, ZHOU Chaowei '

(1. Key Laboratory Freshwater Fish Reproduction and Development, Ministry of Education, College of Fisheries,
Southwest University, Chongging 402460, China;
2. Chongqing National Nature Reserve Management Olffice of Rare and Endemic Fish, Chongging 402260, China)

Abstract: In order to explore the molecular characteristics and expression characteristics of the rare minnow MHC
11 B gene, the 810 bp cDNA sequence of the rare minnow Gobiocypris rarus MHC 11  was obtained by PCR amp-
lification technology, including an open reading frame (ORF) of 759 bp, encoding 252 amino acids (aa). Bioin-
formatics analysis showed that there were four conserved cysteine residues and a GXXGXXXGXXXXXXG struc-
ture in the amino acid sequence of MHC 115, and the consistency with other relative fish was 51.78%-80.56%. The
encoded protein molecules included a signal peptide, a MHC 11 (f-1) domain, a /Gcl (f-2) domain and a trans-
membrane helical region. Quantitative Real-time PCR (qRT-PCR) results showed that the expression of MHC 118
gene was the highest in spleen, and higher in head kidney, gill and skin. After artificial infection with pathogenic
bacteria, Yersinia ruckeri, the expression of head kidney was significantly up-regulated at 6 h, and liver was signi-
ficantly up-regulated at 12 h, skin was significantly up-regulated at 24 h and 48 h, gill was significantly up-regu-
lated at 6 to 24 h, and spleen was significantly down-regulated at 6 h, and approached the expression level of the
control group at 96 h. The results show that MHC 11§ plays an important role in immune response, which provides
reference for further revealing the regulatory mechanism of MHC family immune defense.

Key words: Gobiocypris rarus; MHC 11 B; bacterial infections; gene expression
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