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HSP90 4§ mRNA £k S #/FTHA., LR EF, 10/ LAmE LR 4T crdey 10 #4
Lop AR, PRk eEMmARE [ fEREES (IgM)., CD4 #= MHCIla] 282 9 &
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FAIAER G, S AR R R FEAK,
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F, HSPOO 200 TR, fse 20 SURN 20 i 2 £ 2%
BifE RS A, 2 0 SRR AR () e 0 7
2R, PRV ORE DR A S S g2 Iog 285 PR A58 43 % s
JEEA BRI . AT AR E
it RT — PCR 43 AR X B bty 40 B (1) AS ] 2 210
(R . BRI, MEUNE. &8, AL, &, IR,
JiE) 10 P AHOC KN [k & H
(IgM) . CD4, MHCIla, TCRB., CD8a, MHCIa,
ISP16, Mx, TNFR14, HSP90 ] i) mRNA 33k 7k
VTG, A AR 1K o Rbal A BE A
B PEA AR ALIERR GOk,

1 #EInTTE

1.1 %8

S T AR A7 BRE £ SR YR TR YR VA X )
FEARAE, PR 20 BIR@IEHR | (RFfECH: . Ak
Ty, PR ETE (80 £3) g, FrFHJHBIAH
A B AR T2 e it 9t . SRAE I E] Oy 2016 4F 3
HI18 H,
1.2 RXF, EFEE

TCHK; 0.9% HEFRER K 75% 05K ; TCHE W
B MR YRIFE; qPCRAXER, 2SI,
1.3 BHEFE

TEMCRERT, K B Im] 8 bty Ay B 00 387 5 7 S 0
%, B AR A KRGS, WO A ) mT oLk
24 h, MFRFEFE TP HEALEEER 10 B A B, fFH
FO AR | AT . e FH O TR A R K e S g
AR, TRAFT, HKES I8
PREE RO S L GO RE. BERE L AR, R
WLpR, &, HR. BpiE, B F 1.5 mL RAEE N,

FEST 2K H AR T ORAT
1.4 RNA $2HE

e B T 1 mL Trizol 37| ( Qiagen) 1,
F 513 . Fi BB Trizol 35 4 FH U BH 45, M
AR ZUR IR RNA, IF7E 1. 5% 725 VE 5 e bl
EEIE b Uk LU I 58 2 P . ffE H] Nanodrop ND
—1000UV 43 3¢ 5% it ( Nanodrop TM ) il %€
RNA B9%0E Mg (Technologies, Wilmington
DE, USA),

15 SRSSEEBMEMY MER (qRT - PCR)

FRAEHE R Jr %, I QuantSeript RT Kit
(TIANGEN) 47 cDNA 2%, RIE¥ cDNA (57
TE -20C &, = AHE SN LLEIRF y 25
wL A7, HpaAa 12.5 pL 2 x SYBR Premix Ex
Taq II( Perfect Real Time) (TaKaRa,Japan) 1.0 uL
cDNA 47 0. 8 wL 10 pmol « L~" 454~ 1F [l FIJZ 7]
SI¥LL % 9.9 pL Milli — Q 7K,

PCR 572 : 95°CHEAT S min, )5/ 95°C
Hpgk 10 s, 1B KR 58°C F4E 20 s 1 72°C Fr &k
30 s 1Y 40 DMERR, TERRIZITE RIS, X PCR
P TIE 2 0B (60 ~95°C) , AW R
ATEYIR 1 . fd ] cDNA AR B 2 51 W il 454
SR B ROR TAR ORBORTE 98% A
101% Z[H]. JHHHEE Crid 20 Co it R AL D iy
AEXFIL, B —actin FrifEfk. >k H] SPSS 20.0
Xof S i A KA A7 B PR 3R J7 22 23 Al Duncan
KZERE (P<0.05),

{#i ] Primer Express 2.0 4¢{4}: ( Applied Bio-
systems, Foster City, CA, USA) Jf ]\ Invitrogen

AFRIEHITATIY (R 1)

&1 KBETASIY

Tab. 1 Primer sequences
P Gene BlE/E2])
Primer sequence(5’ -3")
Ch4 -F TGGACTGATGGCAATGAACTGA
e Ch4 -R GCAGCGGAGTGGATGGTTTC
CD8a - F GTAAAGGAAGGGCAGCGGAT
(b8 CD8a - R TGATGCTGAAAGATGCGATGAAT
HSP90 - F ACCCACTCCAACCGCATCTACAG
HSP90

HSP90 - R

AGGGGAGGAATCTCATCTGGGAC
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Primer sequence(5" -3")
IgM - F GGAAAAGGACTGGAGTGGATTG
IeM IM - R GCTGTTGTCTGTGGAGATGGTG
actin — F GTCACAAACTGGGATGATATGGAG
B — actin
actin - R TTGGCTTTAGGGTTGAGTGGA
ISP16 - F CACAGTGGGCTCTCTGAAACAA
ISP16
ISP16 - R TGAGTCTTCTGACCGTTCACAAA
MHCIla - F TGAAGATGATGGTGGTCCTGGT
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MHCla - F CCTCGGCAATGACTCACTCTCT
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MHCIa - R CAACCAACCCAACAACCACAAA
Mx - F GTTCATCACAAGACAAGAAACCATC
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Mx - R CACCTCCTGTGCCATCTTCAAA
TCRB - F ACACAGTCTGGCTCCCGTTGAA
TCRp
TCRB - R GGGTCCCGCTCAGTGATTGG
TNFR14 - F GGCTGTGCTGTCGTGAAAAGGA
TNFR14
TNFR14 - R CCGTGTGCCTGACTCTGTTGTG
yx TCR - 8. CD8a Fl MHCIa 1, /2 7F il 1 (Y 35 35 F
2 H#R

mE 1 fis, AR3CE qRT - PCR H AR 37
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B Rk (IgM) . CD4 1 MHCIIa 7£ 6 i)
i, SHMAEAWBMGEIT¥ES (P
<0.05), 7EH fth2H ZLER AL 1Y 3k B AR XL D

Wz A

[eM mRNA 1) 3Rk &
I o)
S S

[gM mRNA expression in tissue
)
S

=]
)

frewy, ER . WUPY . R AR A R AR X 45
o ISP16 FEEE AT i) 2k B, 7E LA A
f i B A ARG, Mx 7E 6 1 Rk BB,
TENLAFI I b AL . TNFR14 £EHR ) 08
G, EpiFRARER. HSPOO fESEAITF
B AR B, AR O RIILIA B IR AR

Z B

—_
o
1

NN
N

W
1

S

CD4 mRNA (1) ik &

CD4 mRNA expression in tissue

o
1

.

D

% I

ﬂe ‘{\ ) \\\ PN WS>
&_@ Q\c‘b\,@b & @@Q & @N\%:g\)é @(3
EERRN DR
Sl T
%



%39 &

382

@W N of | .@W S o ////////////////% .@W
e\ee%mv W////% é\e&&mv = % @\c&/vmm
@,@@&w " . @%ﬁw - ///////////// N@Ww
= WM%//////////& &W&o& , &@w.v&o@ A &ww&oe
\\ =N % \m&_« N\ A 5 Am\x LT % g \x%x
\w@ \N@ \w@
e@a%v\\mx.%\v%/ | | , @M\Van\st\%\% | | R | @@&%N @\%\V__T
onssy ur uotssaxdxo yNYW BI[DHI uam ur :%%Hﬁ <zmaomwau 1.2%: - :M%@aﬁ ,Mma o1 ﬁZO.
TG VNYW BIIDHIN TLFE G VNYW P8AD UG VNUW OIS



555 1 B OWESE . 10 Fh e R G HE R AR R £ B £ 20 4 (1 K 43 383

2 |

TNFR14 mRNA 3Rk &t

TNFR14 mRNA expression in tissue
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Fig.1 The quantification of 10 immune - related genes in different tissues of Epinephelus coioides

A: IgM mRNA; B: CD4 mRNA; C: MHCIla mRNA; D: TCRB mRNA ; E: CD8a mRNA; F: MHCIa mRNA; G
ISP16 mRNA ; H: Mx mRNA ; I. TNFRI14 mRNA ; J. HSP90 mRNA
E: BAAFRTRELR0.05 B MK ERRBHEER (P<0.05),

Note: Values with different letters represented significant difference at the significance level of 0. 05 (P <0.05).
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mRNA expression of ten immune genes in tissues of Epinephelus coioides

GE Hui, LIN Kebing®, ZHOU Chen, WU Jianshao, ZHU Zhihuang,
LU Zhen, ZHENG Leyun, WU Shuiqing, LIN Qi, HUANG Zhongchi

(Key Laboratory of Cultivation and High — value Utilization of Marine Organisms in Fujian,

Fisheries Research Institute of Fujian Province, Xiamen 361013, China)

Abstract: In this study, P —actin mRNA expression was used as the internal reference, the mRNA expres-
sion of ten immune genes [ (IgM), CD4, MHCIla, TCRB, CD8a, MHCIa, ISP16, Mx, TNFRI14,

HSP90 ] were analyzed in tissues (head kidney, heart, liver, spleen, gill, muscle, fin, eye and intes-

tine) of Epinephelus coioides with quantitative Real — time PCR. The results showed that mRNA expressions of

ten genes were observed in all of the above tissues. And the humoral immunity factors (IgM, CD4, MHCI-

la) showed a highest expression in the gill, cellular immunity factors (TCR - 8, CD8a and MHCla) also

showed a higher expression in the gill and lower in the eyes, muscles, liver and intestine. The expression of

ISP16 in gill and liver was higher, and lower in muscle and intestine. TNFR14 in the eye was higher and the

expression level in the intestine was lower. The expression of HSP90 in the gills and liver was relatively high,

while the expression of HSP90 was lower in the heart and muscle.

Key words: FEpinephelus coioides; quantitative Real —time PCR; immune genes



