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WE: FEAHSMAMEE A& (major histocompatibility complex, MHC)J&— 25 4 15 41 it 35 T W5 6 (1 0 5L 9, 7E T
T B 3 N P SR R G PR A EXREENMEM, MiXT MHC EEMFR —HRAEN T R F M aELhumal
BYE R R HOS 2 — o AR E R T K%k i (Boleophthalmus pectinirostris) MHC Io &R ) cDNA JF 31 4%
e, WET RERAEW, PG T KRGO MHC To 3K mRNA 7EEFENMARNFRIHL P RIA 25, 8 T 5N 8
LU poly(1:C) )7 MHC Io FE AN A4 B AR A B4 00 . 458 WK, KRR MHC To FEFBAT H
1101 O EEZH WA TRk B2 HE(ORF), Hesmfih 366 MR MR, BA 3 MEAME C-Bi IO S 1 M EE P
FRIIRERR AL AL A 1A N-BEEALA 5 . RER F M R/R 5 KR MO MHC o FEF 35500 R 05 % U) I 200 )1 Y 3k
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730 H ] K 7 R 2 526 %
IRt MHC 1 5L R I BFFE 0 AR A HGE Al (R, PR, TR SO E AT

h E%ﬁ‘é e K A sh) A fE i EE BE 3R BE R TransScript® All-in-one First-Strand cDNA Synthe-
T SR R IR AR A Kk A g Sis SuperMix for qPCR R & T4 G R Y
AAT @m0, e S s b RATIRA AL, ).

B8 (Pampus argenteus), &AM ALK S-H R R
W T WSS K B AR B AR Ak T LASE
”mﬂlﬁg*ﬁ&%%%ffﬁ?%%ﬁf%wE’Jl_ﬁj, It
T g W7 A R v T Al 07 il 5% e S A R AR
UM BT, 6T ERE W X0 25 G g SE N A5
M DU A SRS e R A T e R R X R
SR IR B SE IR, ASBIESE B AR S B R TR
i MHC Io FERRFHVREAE, AL KSR 0 5
e % s MHC To SERWHEECR, o H
mRNA FEA Al LU i 23K LA = BRI T T
5F poly(I:C) (polyinosinic : polycytidylic acid, J&
— e XA ), B LA ER B TR 2k R R A A
BRI R RIBE DL, itk — Do R iR (i
oS HL I B 5E FIR HEA,

1 HR5HE

1.1 LEHH5RF

FHF AR S 5 KBk 0 ) TV T I 2R
FEUJTHB’J‘JX&%‘%I?%F' AH(2120.5) g, TT

2 e SRR B 0 S i iR 5 AL 5 = R
ﬁ?‘% J(EHR 20°C, KEREEEEN 15, K5
Bedil), BERHAK—IK,

TR R poly(1:C)IW T PG A% 1 b 7 L
ARG A RAF (L, TE), HT RNA #2HU9
TaKaRa RNAiso Plus il T K& E4EY TRA
AR (KGE, FE), T ERICY GeneRuler™
1kb DNA Marker T4 TAY) TR A RA

1.2 LEFHE

1.2.1 EWig EER-AE, 1% 180 Bk
fEERRE 16 TG vk fn, BEALST R PR, X B
AR ORARERFE Y 30), BAHE 3 MEX,
TE 6 > 50 L M/K AR N #EAT 5550, 24 h RARIIE
AT . RIETI LR, KRR A MS
222 (TMS, tricaine methanesulfonate) KI5, SZ5
HIE TS 0.2 mL 0.15 pug/uL poly(I:C), X} FR41HE
JEsTE S AEAFRIY 0.9% NaCl A= 3ERK , EHST)S O h,
6h, 12h, 24h, 36h. 48 h. 72 h If[a] fofF RoIA
MAALOF. B . KA. R BEL RERITALA)
B, B AR, RIEHAAE-80 CURFATRAE -
1.2.2 RNAREBSEFZFE KA RNAiso Plus
R, AR ] R R, RO R R A A 2R
RNA, Jf%H TransGen {5 & #6417 /e s, 1530
DI T 52 96 G E Y cDNA b . AR5 S2 8 =
EARA R R IR cDNA U, ik MHC Ia
FEHFFEGE . 7 NCBI (https://www.ncbi.nlm.nih.
gov/ncbisearch) 2\ 3 4f 2 vh K R R A5 30T 2 ) A
(IR SE S, 76 MHC 1o FE K 2B 5 51) 199 3 ) i
SFIX, A %A Primer Premier 6.0 #3145 14E5]
Y1, A S A TAEY TR A FRA R (L
W, HFE)ABIFIRIEEE 1), PCR KW ARZR A(10 pL):
0.4 uL IE[A5[9. 0.4 uL 18514, 1 uL cDNA
FEHR (0.1 pg/ul). 5 uL A9 Taq M1 3.2 uL JEHH K,
SV AR : 95°C 5 min; 95°C 15 s, 60°C 15 s,
72°C 1 min, P 30 ¥X; 72°C 5 min,

F1 EHRDAIBGY
Tab.1 The primers used for this study

%) 4 %5 primer

741 (5'-3") sequence

Jr Bt /bp fragment length

MHC IaCF1 TATTATGACAGTAACACAAAGA 981
MHC IaCR1 TCCATCTTTAGTCCAGAACA

MHC IaQF1 GCAGACCTACAAAGCCAAC 126
MHC IaQR1 GGTCTCACTGTTCCATTCAC

p-actinQF1 GAGCGTGGCTACTCTTTCA 148
p-actinQR1 GGAGGCAGCAGTGTTCAT
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XUFE %6 R Mhaa N KSR MHC Lo X AU poly(1:C) ) Ha s )i I 731

123 EHRAXEEEXEH H TR KMRMA
MHC oo HE FI7E il f (AR 75 B L IS 1 2 R 1
M, AT T 9 e = LK (real-time  quantitative
PCR), #% MHC Io 35 [F Fl B-actin FEH ) cDNA 5
HrLh 5 HEALHEAT 6 BB RRRE, T HIVEH
10 B KRN 2 56 TR AR it 2 S 2Ol E
PCR R R ZE N 20 pL, HA 4% 0.4 pL Em 5
.04 L S 514 . 0.4 uL cDNA #H7(0.1 pg/pL).
10 pL TransStart TipGreen qPCR SuperMix ., 8.8 uL.
TCHIK o PR R G NLAAE N2 95°C 5 min, 95°C
15 s, 40 MEH; 60°C 25 s, 72°C 25 s, 3 REE
1.3 HiEaSH

%S 58 B A 5CHE T SF- 34 fE £ 65 #E 22 (X +SD)
R, I SPSS 22.0 Siiti b4t s £y 2
I3 H(one-way ANOVA)LA K ST REAS ¢ 46 56 5k 46
D ECHE A8 22 57 19 {35 1, P<0.05 Rom B 3%
P22 5, P<0.01 Fnil i 3% 22 5 . F ] OriginPro 8
PR ER A A TAE AR B 2211
1.4 EWERESH

HABYI R 5 TR NCBI 4k45%; 751
[ PP XS MR 48 R T 7E & FE )Y BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) ¥ 17 ; &
F DNAMAN #0400 2 HE Ry 51 LA KT e ] 32
HE; FIFHAELE LR PHDsec (https:/prabi.ibep.fi/htm/
site/web/home)f1 SOPMA (https://prabi.ibcp.fi/htm/
site/web/home) I Z JE R — M E5H9; R HEL L
JF SignalP 4.1 (http://www.cbs.dtu.dk/services/SignalP/)
BN S IKF 5, FIJHTELAR )Y SMART (http://
smart.embl-heidelberg.de/) Il & H Fi 4544 # H
DNAStar ZCPFFI0 2 1 5T Y 43 5 RS L R
FI MEGAS.0 i it 2 40 & A,

2 HRESH

2.1 MHC Ia R F5451E

Kkt MHC la 2 cDNA JPHILAG 1445
AGHFIR, 45— 1101 ME BRI 58
FFIIC 5 SEHE (ORF), Fihh—A~H1 366 2 R4l
B EAE 1), A5 S AN arTk. ol 45
M5 a2 5K o3 G BURIES R IX . Hoor

GTTTCCGTGCTCCTCTTGAGAGTTGTTCCGTTCATAAGTCCGGTGCAGTTGGTTCTGTTG
61 GTCCGTATGATGAGGAGACTTGTTGGGCCACAGTTCACCATGAAGCTCTGCGTGAGTCTG
1 RRLVGPQFTMMEKTLTCUVSL
121 GTTGTTTTGGGAATGTTCCTACACGGCGTCTCTTCAATGACACACTCCCTGAAGTATTTC
18 v VLGMFLHGVSSMTHSTLEKTYTF
181 TACACGGCATCGTCTGAAGTCCCAAACTTCCCAGAGTTTGTTGCTGTGGGTTTGGTTGAC
33. Y TASSEVPNFPETFVAVGLVD
241 GATGTTCAGATGGTTTATTATGACAGTAACACAAAGAGAGCAGTGCCCAAACAGGACTGG
58 DVQMVYYyYDSNTEKTRAVPEKO QDUW
301 ATGGACAAAGTGTCAGAAGGAGACCCTCAGTACTGGGAGGGAGAGACTCAGGGGTTATTG
78 M D KV SEGDPQYWEGETQ QGTLL
361 GGTTCCCAGCAGACCTACAAAGGCAACATTGAAATCGCAAAGCAGCGCATGAACCAAACT
98 6 S Q QT Y KGNTIETAKT QRMMNRQT
421 GGAGGGACACACATTTATCAGAACATGTACGGCTGTGAATGGAACAGTGAGACCGGTGAA
118 ¢ 6 TH I Y QNMYGCEWNSETGE
481 GTGAAAGGATATGAGCAGTATGGATTTGATGGAGAAGATTTCATTGCGCTTGACATGGAG
1333.vXG Y EQ Y GFDGETDTFTIATLTDME
541 ACACAAACATATATTGCTCCAAGACAAGAGGCCTTCATCACCAAACTCAAGTGGGACAGT
158 T QT VY I APRGQEAFTITTEKTLEKUWDS
601 GATGAAGCTGGCAAAGCCTATTGGCAAAATTACCTCACCCAGGAGTGTCCTGAGTGGATA
17 D E A G KA Y WQNYLTA QETCPEWTI
661 AAGAAGTACGTCAGTTATGGGAAGGACACTCTGATGAGAACAGTCCTCCCCTCTATCTCC
198 K K Y VSYGKDTTLMRTVLPSTIS
721 CTCCTGCAGAAGTCTTCCTCGTCCCCGGTCACCTGCCACGCCACAGGTTTCTACCCCGAC
218 L L Q KSSSSPVTCHATGTEFTYTPD
781 GGAGCCATGCTGTTCTGGACTAAAGATGGAGTCGAGCTTCATGACGGTGTGGACCCCGGG
238 6 AMLFWTEKDGVYELHDG GV DFPG
841 GAGATCCTGCCCAACCACGACGGAACCTTCCAGATGAGTGTGGAGCTGGACGTGTCTTCT
258 E I L P NHDGTTFOQMSVELTDVYSS
901 ATCCCAGCTGGAGAATGGCACAAGTACAACTGTGTGTTTCAGCTCTCTGGAGTCAAAGAG
278 1 P A G EWHEKYNCVFQLSGVKE
961 GACATCATCACCCAACTGGACAAAGCTGTGATCCTGACCAATGAGAAGTCCGACACTTCT
298 D 1 I T Q LDKAVILTNETEKS STDTS
1021 CTGATCATCACTGTTGTTGCGGTCATTGTCTGTGTTGTTGTGGTGGCTGCTCTTGGGTTC
318 L I LTV VAV IV CV VYV AALGE
1081 CTCTTGTACAAGAAGAGGACGAACGCCAAGCGCCCTCCATCTCCTGCGAATGACCCAGAC
338 L.L.Y KK RTNAZKRPPSPANDTPD
1141 GTACAGGAGGAGCTTAATCCAAAATCGTAAATCTCGTGCAGGAGGAGCGGGCTATTCCAG
358 VQEELNTPK S *
1201 TTGGAAGCACTTGTTATTCTTAGCTGTCATAAACTTTTACAAATTTGATTGATGCTTTAG
1261 GCTCTTTAAATGATGACTTATTTTCACTATGCAATTCACAAATGCAGAATCAGCTTTCAA
1321 ATCAGGCTCAGTTACTCAAAACATAATTACAAATGTATGTTGAACTTGTTTTTGCTCATA
1381 GCATCAATCTATTTTCCAGTTGCTCTTAATTCATTTGTCTGTCATTACTAACCGCATACA
1441 cAATA

1 Kk ta MHC Io 3:F cDNA 751 fil
I S 1 S L 1R TN
EIG ST H B 2, & EEW T 2SS ()R,

N ZEHMEIAL G ST T RESROR, H A C R AL R
VIH NRILFIR, B MG 1B R AL RS T
HEFIR, WK SR B, B XU 2.
Fig. 1 c¢DNA and deduced amino acid sequence of
MHC Ia gene of Boleophthalmus pectinirostris
The start codon is circled and the stop codon is indicated by an
asterisk (*); N-linked glycosylation sites are represented with a
box; protein kinase C phosphorylation sites are underlined;
casein kinase II phosphorylation sites is underlined with a dou-

ble straight line; leader peptide is shown in shadow; the trans-
membrane region is underlined with a dashed line.

w2k 41.1 kD, FHHN 4.83, H R/ E
PHDsec #E47M, 25588, a-12E (a-helix)
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37.16%, B-5% i (B-turn) i 7.65%, IEfHEE(extended
strand) 21.31%, JCHLIFEH (random coil) 17 33.88%,
A 1 MW 29 A2 ERH B H 3 K (leader
peptide); 3 I~ H A C-BEMR AL 7 51(S/T-X-R/K);
1 /™1 38 1 IR LU R 16 67 25 (S/T-X-X-D); 1 4> N-
BEIEALNL F(N-X-S/T); 1A R 23 A SRR 4 1
[ 15 i [X (transmembrane region)([# 2).
2.2 MHCIlo ERRZEREHFH
TSR B R R A B S 12K MHC
To SER LR, SR MEGAS.0 {4 B2
UEL(NT 3%, ATEEE R 1000 WK SRR 56 ) )
RGRAERE 3), TR R R MHC To 5
PRI S5 LR 20 Gl 3 o, AR A4 SR L
B, KRR 5301 V5 (Odontobutis potamo-
phila)F R M ST o ke, SR 5 R0 [ 5T
85 (Oncorhynchus mykiss)FI K VG (Salmo salar)]
WS —A, BSETHeTIE H aRRE &,
a5l R Je S B A (Oreochromis niloti-
cus) FUAN Tl 1 (Pundamilia nyererei)] A1 15 it fif Al
[ZEF L8 (Poecilia latipinna) 5 85 (Oryzias lati-
pes) | ) 7 — K RAE—iE .
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B2 K¥iRt MHC Io % ZHRE5H
T A = g A p A A
W R EFOR o-MBTE (a-helix), (L4 FR
B-5E i (B-turn), 2T 4R 5N LE (4 (extended strand), ToHL
)2 il (random coil) ] F 48 8.2k 4367
Fig. 2 The predicted protein secondary and tertiary structure
ideographs of MHC Ilo gene of Boleophthalmus pectinirostris
The blue line represents a-helix; the green line represents
f-turn; the red line represents extended strand; and the random
coil is represented by purple line.
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Fig. 3 Phylogenetic tree of MHC Ia of Boleophthalmus pectinirostris and other fish
The numbers on the nodes represent the posterior probability. The great blue-spotted mudskipper is indicated by box.
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XRS5 =3 aa T R R MHC o B RIXS 5 39U 4 poly (1:C) Y S8 I 733

*k2 AMERPAHSRHYHBRRERS
Tab.2 The species and Chinese names and accession
numbers of MHC Ia sequences used in this study

PFp species
5 i Monopterus albus
RW s Lates calcarifer

%55 accession number

KP690079.1
XMO018674100.1

4840 Scatophagus argus KJ868828.1

YL 8865 Trachinotus ovatus KX181492.1
IR A B Epinephelus akaara EU221232.1
S A BE A Epinephelus coioides FJ896112.3

W)L Y64 Odontobutis potamophila KP973945.1
KEGVEEE Salmo salar AF504019.1
W68 Oncorhynchus mykiss AY278452.1

KN Ah Pundamilia nyererei XMO005751381.2

2.3 MHC Io £ mRNA 7E@ERALMNRIE

DUEERE . R AT T S R e S 56 1) K vk £ 20
U ML E L s MK B . WLRRIRZJER) b A
Bh, LR FESEA IS —5E cDNA MBI, L
MHC TaQF1 Fl MHC TaQR1 M54, i qPCR
FARK M MHC Too FEPRTE R 30 fa fd 4L 21 (1)
Tk, GEREMHIE 4), MHC Ia F£H mRNA 76 AR
[ rp 384 Fe ik, Forb B R4 20 rp 3856 o e
L, R H AR R IR,

6 ’ n=3; x+SD

mRNA ki
relative expression of mRNA
S
T

%
_
?

o omB B B Ko KRR A
liver spleen kidney intestines brain gill skin muscle

K4 KRR MHC o B2 LEAR HEA 21 Y R 3K 15 DL
H AL FAR T DL T RT-PCR K5, f-actin JATENZ:, K
TET R, KR A R K R 1
Fig. 4 Tissue distribution of MHC la gene of Boleophthalmus
pectinirostris under normal physiological condition
Expression levels of MHC lo in various tissues were measured
by RT-PCR. f-actin was used as the internal control to calibrate
the cDNA templates. For the convenience of comparison, the
expression level in brain was set as 1.

A\

2.4 MHC Ia EE mRNA £ poly(I:O)ffriE TH
xix

RT-PCR 73 Hr ST poly(1:C) ) F R B IR
i MHC o HEH mRNA Rik784k, 458 W (B 5),
TEATHL T, WHIRZH MHC To 3£ mRNA ik
TE T A B[] 5 N S0 35 AR A6 (P>0.05); T 5K
WA RBLEEA BEL, £ 6hE, MHCIa
P mRNA Rk &I FH(1.63 £%); 7F 12 h A
Fikdg o E LI, k2 &K (EP<0.01, & 5.30
f); #£ 24 h B, FKEG TR, AR R ER
T BB ZH Ay 263555 (P<0.05, i 2.98 f%); 7F 36 h
I, Rk X —KTm, AR ER T R4
(P<0.01, Ky 4.681%); LIE, Rk BHT FEE] 48 h
IFAY 2.22 581 72 h 19 1.46 15 7ERRLH L, %) R
21 MHC Io 3£ mRNA &35 576 A B[R] 55 4 1]
FEWA B A1k (P>0.05); T SL 4 i %k B B
AR AL, (HEE G BT ] R 2L, /D
TE 6 h i}, SE84H MHC To 3£ mRNA £iAE R
Z ETF (P<0.01, N 6.25 ff%); 1£ 12 h 5, S22
[ 2% 3k i TR W2 b IRk B i K E (P<0.01), 2
9.71 f57E 24 h B, Rk A TR, HIAET
X HRZH (P<0.05, 4 3.251%); 7E36 hitf, Kiki X
— W TFE, H W E ST R4 (P<0.01, A 5.81
), IR HRAE 48 h F1 72 h 3Bk 5 ) 1E % K
S 1.21 50 1.38 %),

3 itig

MHC 1 73 FTEFHESh ) Sy F 40 bk 22 4F
M, ©FZHEG MNP, 456 4 IR KO
SEEF) CD8"T A, IS E M e 12,
ANk, P2 RRGE T AR MEE MHC Io
LA (1 e A ekt SRR R 8 MHC o
FER RO ANTE R . AR R ST T K5k
i MHC lo BENWRBIERRF D], KIHEA 14 N-
WEEEAAL i, — S 2P T A — > B — A A
57 A5, WA BE(Paralichthys olivaceus)!™™ . BIIE
BRA5(Trachinotus ovatus)?® . FH#5(Dicentrarchus
labrax)®", i H 4 (Gasterosteus aculeatus)f 3
B LA 7 5 P2, S BUBEAT B (Chiloscyllium pla-
giosum) W oM FEA 07 25123 28 11 — R H A b



734 H [ K R 2 % 26 &
A 7¢ B C—IXFH&4H control group
12l — jfj,- i f:c)-ntr(?l group [ 5254 injection group
8 spleen » [0 5L 564 injection group 6L JF liver j‘: n=3; F£SD
n=3; xtSD sk
10 ’ <
% B 2%l il
%MS' K g
K 2 Kgfl
o sl * &2 .
2§ E L
< & < E
E g 4 * % Lot
3 :
A [2}
e 2 = 1 T _T ’i r
JC ‘|,
0 6 12 36 48 72 0 6 12 24 36 48 72
B} [)/h time A} [E]/h time
s KHRmAFRgE T MHC To 3£ RAE poly(1:C) I T HY %k

B-actin FAVENZ:. *RR P<0.05, **F/R P<0.01.
Fig. 5 The hepatic and splenic responses of Boleophthalmus pectinirostris MHC Io. under poly(1:C) challenge
[-actin was used as the internal control. *means P<0.05; ** means P<0.01.

KU, KR MHC lo 5731 o € . g 1S4,
PRI, SRS, AL TEEBINES, W pEE A
TCREM b TR A B R, g5, A F
T HHUAL G, BT ReVE AR & 5B .

TEIAF YRR 8 Kt fe b, MHC BRI
BERZBTE 5 ACAERT RSB HEZ Y, JFAE
AR AR RS AR T R G R A b
R R %58 128 MHC o FERI#EAL
KFR, IR AT LUE i, Koy 50 )1 v 5
i (Odontobutis potamophila)/¥) MHC Ia }:H573F
AR B I, SRS OR R IR Y), X5 MW [F R
IR & £8.30. H (Gobioidei) 14 58 43224 ARAT

MHC BN H B R O 2 g
P RE, IR A TR 2 MR & 4L
UL RIS PPAG T KSR L MHC To HEPF mRNA
TEARFHLUP I RILELL, 457K, MHC Ia 3
mRNA 75 ¥ MR ik fe i, S 4
Zirh Rk, TEl . . BJRFNILPA vh 2 ik
BAK . XGRS W85 (Oncorhynchus mykiss)
MHC Io FERFRIRGRAL, TEM . B . B iR F e
Rk R, WL Rk BT, 1 o
(Paralichthys olivaceus)*, MHC Io FEFITEHE | K |
B . R RA R E, ENLA . DRER
Bk Rk AR, AT, MR R £ 2
EEAGRE TS 2, Wi A TN RS

SRR, AT L RV 2R A RY, MHC Io
FERITE X Se ] U ) v R 5K, AT RE 3R Ik BB 20 21
S5 T KMk RN % .
RFFEATEZ RN Z ARB R AR
MR, H SR IR K 0 £R B 420 & kR A ARk,
MR FE 128 fb 2 S B AR e | FEAAUR T
REHE TR RGN, P e R BEMLRE A R ),
BHFINR, FEFREE &M, Mo
T € T R ke A8 AR Y B B AL S, Bl dn, 1gM
(immunoglobulin M) /2 B kB 4= A i) —2&
REAE SR T AR R B . B e E
BRI, $)e ¥ P A (Oreochromis niloticus) M
WRIKFER 2 24%0Eh FEFR I — Bt )5, IgM & &
B3 BT A R Go i ol K G 5 1 T R 44,
W58 KB BIFE SR E 6., 12 1 38 (/KIATF 97418 4
S8 (Sparus aurata ) 3 H, EhE 38 4 RMAESS
VB, RS ERE 6 AT i 2 R
poly(I:C)/& dsRNA N T ALY, A58 LIFE S
ERFE AR G S A poly(1:C) A TE AR UL w7 5 iy
85 R SR 0 A R S B AL, 45 SR AR,
R v T poly(L:C) SR, IR 4 41
MHC lo JE[H mRNA £IKW & ETF, 78 12 h i,
mRNA FiL sk B m R ME, HIFHS A 1 9
BT IR TIFAL, X S5(Miichthys miiuy), K
1 (Pseudosciana crocea) =5 i i1 25 15 ik 73 Ji%
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XRS5 =3 aa T R R MHC o B RIXS 5 39U 4 poly (1:C) Y S8 I 735

Yo AR A — 82720, T RETE A AE R B aa
N, MHC lo ZRYRZ 5 T RITR 0 T REI
DR R RN RN DSR2 S LS A Y
SUHHVAR, Xt o AR5 e K A ER A5 o 7
X R B T £ G A AL A 5 M 4 (L LS AR 5

4 it

AW E W AT T R MHC To B
JPHVRRIE RN A O 4 5 a2 MHC lo 5E R Y i
X R, PILIFAL T KR M MHC To 5 H
mRNA 7EAN [ 412 b 9 223055 O LA B A e R i
TS poly(L:C)JE MHF AN W, Hyik—L T
i T 358 ) SRR B PR 288 AR LAt s 5 28 B R I 2
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Immune response of the MHC 1a gene of Boleophthalmus pectinirostris
to the viral mimetic poly(I:C) under high salinity stress

LIU Huanjun', MENG Fanxing’, LI Ming?, WANG Rixin®, SHI Ge'

1. College of Marine Science, Zhejiang Ocean University, Zhoushan 316022, China;
2. School of Marine Sciences, Ningbo University, Ningbo 315211, China

Abstract: The major histocompatibility complex (MHC) is a large group of genes that encode cell surface glyco-
proteins and play a crucial role in the acquired immune systems of all teleosts. The study of the MHC is a major
focus in the field of fish molecular immunology, and for the auxiliary breeding of disease resistant fish. The great
blue-spotted mudskipper (Boleophthalmus pectinirostris) is special for its unique behavioral, physiological, and
biochemical characteristics suitable for amphibian life. This study firstly analyzed the sequence characteristics of
the Boleophthalmus pectinirostris MHC Ia gene, then reconstructed the phylogenetic tree and explored the possi-
ble molecular evolution. Finally, the mRNA spatial expression pattern of the MHC lo gene was assessed in healthy
tissues, and hepatic and splenic expression patterns were examined after viral mimetic poly(I:C) injection. The
results showed that the open reading frame (ORF) was 1,101 bases in length, encoding 366 amino acid residues,
with a molecular mass of 41.1 kD and theoretical isoelectric point (pI) of 4.83. The gene included five domains:
the leader peptide, al domain, a2 domain, a3 domain, and the transmembrane domain. The following secondary
protein structure was predicted: « helix accounted for 37.16%, S-turn for 7.65%, extended strand for 21.31%, and
random coils for 33.88%. There were three protein kinase C phosphorylation sites, one casein kinase II phos-
phorylation site, and one N-glycosylation site. Phylogenetic analysis showed that the MHC Io gene of Bo-
leophthalmus pectinirostris was most closely related to the MHC lo gene of Odontobutis potamophila. The spatial
expression analysis showed that MHC la was expressed in all tissues examined, particularly in the kidneys and
spleen, followed by the gills and intestines. At 0 h, 6 h, 12 h, 24 h, 36 h, 48 h, and 72 h after stimulation there were
no significant changes (P>0.05) in expression levels in the control group. During poly(I:C) challenges which were
intraperitoneally injected into the liver, MHC Ia. mRNA expression level was increased at 6 h (1.63-fold) and the
expression increased significantly and was at its maximum at 12 h (P<0.01, 5.30-fold). Then, the expression level
decreased at 24 h, but was still significantly higher than the control group (P<0.05, 2.98-fold). At 36 h, expression
level increased again, and was still significantly higher than the control group (P<0.01, 4.68-fold). Expression
gradually decreased to 2.22-fold and 1.46-fold the control values at 48 h and 72 h, respectively. In spleen tissues,
the expression level of MHC Ia mRNA in the experimental group was significantly increased at 6 h (P<0.01,
6.25-fold), and the expression level of the experimental group increased significantly to its maximum (P<0.01,
9.71-fold) at 12 h. The maximum value expression level was reached earlier than in liver tissue. At 24 h, the ex-
pression level also decreased, but was still higher than the control group (P<0.05, 3.25-fold). At 36 h, the expres-
sion level increased again and was significantly higher than that in the control group (P<0.01, 5.81-fold), expres-
sion levels gradually returned to normal levels at 48 h and 72 h (1.21-fold and 1.38-fold, respectively). The results
suggested that MHC Io plays a crucial role in the immune response of Boleophthalmus pectinirostris against
poly(I:C) challenges.
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