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P& E 1R N BT I8, T T i Y S
O, FERK gk B R, B B G A B (Protein
Disulfide Isomerase, PDI) 7£ P 5T B /5 32 3k, 38 1
B K # P /Y WiF B (Thiol - Mediated Retention,
TMROE IR A/ —Hi i, /& ERPA4 EAN ST
5 AL T8 AR A . ERP44 2 —2 5 5 TMR
MR EE TR RS 2 A o T A AR
MLl fe g sk | M (gM) g BRE A T 5. %
PERRE A K Y AN 12 AL-12)7 L5 B (Adi-
ponectin) ', F B 3 7= A g /B R PR G 05 1 9P 1
(FGE/Sum{D "™ ,Erola-8**, [ BILEE 1.4,5- =8
#i2 3 & (Inositol 1,4, 5-trisphosphate receptors 1,
IPR3RD) " ER- & /R J o [f] {4 25 11 53 (ERGIC-
53) MY AE AR R 1 4 (Peroxiredoxin 4, Prx4)M?
4. fE ERP44 B9 T & L 2 1 7R A B v A 4
B FRE EAMBEIT S 5 4
T T e R AL R AR A DL R Bk R S AE
FHE S 5 A0 S R . HH. A R E
AE A 3 ERP44 /Y A B2 3 R Sz AR T PLEE,
Tian 25" BF58 & 91 ERPA4 5 50008 i ok A G, 1
RES ATP B 2L B A= AR EAE T I8 45 1 B2 40
JiEL — T) 32 5 A F A1 4 S5 R s 240 R0 2 R A TR G
Liyanage %" B 55 & BLifE & ER P44 LR AL 4018 g
ZWERIEE s HE, R W ERP44 2 515 3 19 Bk

Qetpie . (HJE HAb B2 g B 40 i) ERP44 275 A,
AR AR T RE i A VE AL

h T ERP44 JE K AE A7 BE 0 40 I8 gy G s h iy
YR A BF 55 AR 48 ) 4 A1 B 0 5% S;BCHE S B T Ec -
ERP44 JE W, A1 A2 W15 B 0 M. JF 04 T Ec-
ERP44 TEfl B A0 1A v it 41 250 A1 S FLAE B 208 (Li-
popolysaccharide, LPS) . 2 L }ff ¥ 2 (Polyinosinic-
polycytidylic acid, Poly 1. C) Hll3# 5 i) 32 & A5 1k, #§
TP R R A S 04 P JB I SR 42 o 3B A A B £
AT SRR e B 2 AL T AT 5% S O 3 B 45 SR M R ik 5 %

1 MBE5RFE

1.1 #a

Rbly A BEAON T AR L B LK A T, O
T S 0 Hi Y SRR R R T S AR R g b, 52
6 FIr FH ) A R 00 R i PR SR TR0, I B, T B
PERYF, IRZHE(LPS) W H FilEE = RAEMEARA
FR N ) s B LM F7 R (Poly 1: C) I H Apexbio 2\ & ;
TransZol Up Plus RNA Kit, 3 B} %¢ )% & = i 7 &
(TransStart Green qPCR SuperMix) i H bt 5t 4 2
SHEYHARA R A PrimeSTAR HS DNA &g B
R4 M. K WA DH5a, pMD-18T # {4 3 il +
Takara A d] . AT TR R 5190 850 WK 1,
B A TA) T L) ey A BRA /45 .

1 SIWER. FIMAR
Table 1 The name,sequence and use of primer
1% AT (5'-3") fEH
Primer Nucleotide base sequence (5'-3") Function
B i CCGCTCGAGCTATGAAACTGTTAG- A TR
Ec-ERP44-F CAATATCTCCCTCT Gene cloning
Ec-EEP44-R CGCGGATCCCAGCTCGTCGCGGTCCC % vL e .
Gene cloning
PEE B PCR

Ec-ERP44-RT-F TACCTCGGCTCACTCACC

Ec-ERP44-RT-R CAGGAAGTTTATAGACCCTTT

18S-RT-F

ATTGACGGAAGGGCACCACCAG

Real-time fluorescent quantitative PCR
Pt E i PCR

Real-time fluorescent quantitative PCR
N2

Internal reference
18S-RT-R TCGCTCCACCAACTAAGAACGG {}\J z
nternal reference
1.2 FHiE BiJs 5 pMD-18T i 2 I 54 fb 2 K #T " DHb5«

1.2.1 Ec-ERP44 X B &) 5 AR BAR M #1E
Al I Ab s A BiE £ 7 53 SC % v ik 3R AT Ec-
ERP44 H % FF ik B4 % HE (Open Reading Frame,
ORB®) J¥ 9l & it ¥ S P51 ¥ (£ 1), IF#% M Primer
STAR HS DNA & & 55 & Wi B 45 i 17 PCR 4"
4. PCR 7= Wyid 1o 35t B B e vl Uk A6 D ) 647 2l

JEAZAS ML, ¥R 12 h 5 BRECGE B L JF 08 O R
PCR %5 H BH P vl B, 26 4= T AE W T8 C 1) Iy
AR | #EATIT
1.2.2 % RNA #2BA4= cDNA #2489 4 &

FIH TransZol Up Plus RNA Kit i3 & M &7
A B A rp S OO S i b A B IR | R R L0 K
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BULPA B A 9 A ZH LAY B RNALH 106 19 3
B E e R KR ) H: 5F 2, JF ) Bio. Analyzer
2100 A= 9 53 BrASOR A I 5 RNA YR, fieJe IR UL BH
Btk 47 I e 5t K4S cDNA #EAR. % 7 T - 80°C

#=H.
1.2.3 Ec-ERP44 # %915 B 5 57

X} Ec-ERP44 J D #E17 HE W15 B 4 4, fr fifi FH
1A= A B2 o B T O & Ik 2,

%R 2 EcERP44 EEMEYEEESWIEREAR

Table 2 Tool and its use for bioinformatics analysis of Ec-ERP44

BT /B &

Analytical software/databases Use

R Ec-ERP44 3 [H ¥ 5 b S2AE e & 3£ 7 5

Searching the open reading frame and amino acid sequence of Ec-ERP44 gene

T ERPA4 [ 25 15 45 4 4k

Predicating the transmembrane domain of ERP44

3T ERPA4 {9 B2 HL g 0 T4k LA R RO TS 8

Analyzing the theoretical isoelectric point. molecular weight and hydrophilic parameters of

NCBI (ORF Finder)

TMHMM Server v. 2.0

ExPASy

ERP44

NCBI (Protein Blast)

Clustal X,MEGA 6.0

RS ERPA4 R M E S 193 H BT 51
Searching the protein sequences with high homology to ERP44

Z 75 LR b A AR

Multiple sequence alignment, constructing phylogenetic trees

1.2.4 S%BEMNEE4F o5& Ec-ERP44 A B W
FIA A 5 BT

W RAER R A BE@BEHL N 3 41(30 RB/4D) .
P S sG 2] — 41 g X BB 2, v, 7 A S 56 41 4%
53 93 i Z 8% (Lipopolysaccharide, LPS, 10 pg/ml.)
12 WL 4 B2 (Polyinosinic-polycytidylic acid, Poly
1:C,1 pg/mL)  FESR E 2 0.1 mL/J ; xf B 4H
e PBS ZZohi ., fEESE M 0.4,.8,12,24,48
b, 43 ) D S 56 20 R BE 2 o B ML R 48 5 R A0 Y LD
P RNA L% cDNALTET — 80°C vk 4 & 1 .

¥ 18STEN NS HE (B WFE D, IFHSIY
Ec-ERP44-RT-F fil Ec-ERP44-RT-R(5& 1) #k 4752
B2 & PCR B, MR R K 10 pL. 3 cDNA
AR 0.5 L, bR UES I (10 pmol/L) 4% 0.5 pL, XL
%7K 3.5 pnl.,2 X SYBR Green Mix (Roche) 5 pl.,
BAFMEE 5 DR, RMBFEN 95°C,10 s;
(95°C .5 $;58°C .15 5;72°C ,20 s) X33 ¥k, SLE4E
FH 2-AACT 35, I SPSS 20 #4748 124000 .

2 HR5H9W

2.1 Ec-ERP44 B ORF F 34 7

Ec-ERP44 XX ORF F%1 4 1 233 bp (&l
D Zifih 410 D2 5L . 3 i 20 A, Ul Ec- ERP44
57 F JT i R 46. 84 kDa, 5§ Hi 8i (Theoretical pD) i
5. 36,55 K PEF- 2 R ECH — 0. 364, U H N 5% K 2k
HEH.

1 ATGAACTGTTAGCAATATCTCCCTCTCTCGATACCOGCTTCGTCACGGTTCTACTGCTG 60
MKLLATISPSLDTRFEFVTVLLME
61 GTGATGGGCCTCTCTACACCCGGACAAGCAGAAATCACCAGTCTGGATTCAGCCAACATA 120

121 GATGACGTCCTAAATAATGCTGGGGTGGCATTAGTCAATTTTTATGCAGACTGGTGCAGA 180

181  TTCAGTCAGATGCTCCATCCAATTTTTGAGGAGGCATCTAACATAGTGAGGGAGGAGTTC 240

241  CCTGAAACCAAGCAGGTGGTGTTTGCCCGTGTCGACTGTGACCAACACTCGGACATAGCC 300

301 CAGCGGTACCGCATCACCAAGTATCCGACATTGAAGTTGTTCCGCAATGGGATGATGATG 360

361  AAGAGGGAGTACAGGGGTCAGAGGTCGGTGGCGGCCATCGCTGACTTTATCCGCCAGCAG 420

421 CAGGTCGACCCTGTGAAAGAGATACAGTCAATGGAGGAGATTAACACTCTGGATAGGAGC 480
DPVEKETIQSMEETINTLTDR RS

481 AAGAGACACATCATAGGCTATTTTGGAAGCAGGGACACAGACAACTACCACACATATGAA 540
KRHIITGYFGSRDTDNYHTYE

541 AAAGTTTCCAACATCCTTCGAGATGACTGCACATTCTTGGCTGCTTTTGGCTCCGTATCT — 600
KVvVSNILRDDC CTTFLAAFGSVS

601  GAGGCCGAGCGCTTCAGTGGAGACAATATAATCTACAAGCCTGTCGGGGAGGGCGTACCT — 660
EAERFSGDNTITIYEKPVGETGVP

661  GACATGATCTACCTCGGCTCACTCACCAACTTCGACCTGACCTATGCTTGGGCCCAGGAC 720
DMIVYLGSLTNEFDLTYAWARQD

721 AAGTGTGTGCCTCTGGTCAGGGAGATCACCTTTGAAAACGGAGAGGAGCTGACTGAAGAA 780
KCcCvPLVRETITFENGETETLTEE

781  GGAATTCCTTTTCTCATCTTGTTCCACGTTAAAGAAGACGGAGAGAGCTTAGAGAAGTTT 840
G I PFLILFHVEKEDG GESTLTETZKTF

841  CAACATGAAGTGGCTCGCCAGCTCATCAGTGAGAAAGGGTCTATAAACTTCCTGCACGCG 900
QHEVARQLTISETEKSGSTINEFTLHA

901  GACTGCGAGAAGTTCCGTCATCCTTTGCTCCATATCCAGAAAACTCCTGCTGATTGCCCC 960
DCEKFRHPLLHTIAQKTPADTCTP

961 GTCATCGCTATAGACTCATTCAGACACATGTATGTCTTTCCTGACTTTAAAGACCTCAGC 1020
ViIAIDSFRHMYVFPDTFTEKTDLS

1021 GTCCCTGGCAAGCTGAGACAGTTCGTGTTGGACCTTCACTCTGGAAAGCTACACCGAGAG 1080
VPGGKLRQFVLDLHSGEKTLHRE

1081  TTCCACCACGGTCCCGACCCCACAGACAGCACGCCCGGACAGGAGGAGACGGGAGGAGAA 1140
FHHGPDPTDSTPGAQEET®GGE

1141 GTGGCCAGCAGCCCTCCAGAGAGCTCGTTCATGAAGCTGGCGCCCAGCGAGACTCGTTAC 1200
VASSPPESSFMEKLAPSETRY

1201 ACCATCCTCAGACGGGACCGCGACGAGCTGTGA 1233
TILRRDRDEL *

M1 5% &6 43 48 B A0 B B A B, ATG 2 b % 5
TGA » R k%1
The shaded part refers to the thioredoxin domain, where
ATG is the start codon and TGA % is the stop codon
1 Ec-ERP44 3 ORF K H 4 5 14 & 3L 8 7 5
Fig. 1 The ORF sequence and encoded amino acid se-
quence of Ec-ERP44
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2.2 ERP44 EARERME R H LK 547

FIH Clustal X #4:%F gbar A BE AL (E pine phelus
coioides) W) Ec-ERP44 FI# 4 (Perca flavescens) .
K # 1 ( Larimichthys e ¥ % 4k f
(Oreochromis niloticus ) A ®E(Paralichthys oliva-
BE O 4L W8 A (Maylandia zebra ). 5 B
(Oryzias latipes ) BE D i (Danio rerio) . #475 JTUE
(Xenopus tropicalis) ELJR Y (Gallus gallus ). N
25 (Homo sapiens) EW)F iy ERP44 Bk & KR+
B ELXT (P 2) o 4553 7 by 41 BEA8 1Y) Ec-ERP44 &
SR PP 9 5 E R W) Rl A R BEAR AL, HED Ec-ERP44
S n e BA B A & B iz DL RO A A i
A5 A ) I RE

crocea )\

ceus ) N

JEE N AKE ERP44 ERMEES RiENH

T 4B JC ¥ (Neighbor - Joining, N-J), #] A
MEGA 6. 0 {414 & &l 1 5 o Ec-ERP44 93 1k
Ry G RN 3, B 43S W 3, Horh, bl A B £
Ec-ERP44 51 ERP44 HHR N — L. I 5E L
fiyi ERP44 25 H 73 Kb A7 Fe 3%

2.3 Ec-ERP44 BEEABARESDH

il 19 B PCR A D et B AR T A B8E 10 114 b 3]
ml‘miljjéﬁflﬂﬁ‘ﬂﬁﬂﬁ\ﬁ\EHE«[}\%&‘;’%‘\HJII’A‘]ﬁ%ﬂﬁﬁ%

ZUh ) Ec-ERP44 SE ARk 25 R K 4, Ec-
ERP44 SEPAERTA KD A 28U 44 ek, Horp £
o v 8 2 38 i e, R ORJE B LA O TE A
Jé it 6k B 2 2 e ) ek e AR

E.coioides SLLATSPSLDTREVTV|BERYM S / \! /ALVNFY 75
Pflavesce S{LKATSPSLDIRFVTV\YHRYM NI I)D\ L NN 75
Polivaceu ({LFAPSPSLDTRCVTVEIRYM NIDBVL NNE S 75
O.niloticu SLLALPPSVDVRFVTA\YRYM NTDBVLANNA| .'\I.\ \ DWCRFS . -EAS 75
M.zebra {LLALPPSVDVRFVTAY IRYM NIDBVLNN/ !\'s\IA\ NF / SQML 7 75
L.crocea S{LLATSPSLDIRFVPYV| NIDBVLNNAGVALVN “RFS . -EAS 75
O.latipes SQLTHSANLKTHSTTTYEFRYM NBACVALVN “RFS ., S 75
D.rerio S{LSSTIPVPELHYFT- [ N€/ ALV “RFS . “AS 74
G.gallus HPATFLLPPQP-GRLF|BFIRYSW / ALV “RFS . ) : 74
X tropical HRGI I-‘VPY]’CPf/\YLI‘ MW 74
H.sapiens 74
E.coioides 150
PAflavesce Q : 150
Polivaceu AQRYRT KL I RNGMMMKREYRGQRSVIYA TADF Q /| : 150
O.niloticu [TAQRYRI'] 'LKLFRNGMMMKREYRGQRSVIA TADF Q : 150
M.zebra : KLFRNGMMMKREYRGQRSVIIATADF Q | : 150
L.crocea : : T 'VFAR DQHSPTAQRYRI'] 'LKLFRNG (REYRGQRSVIATADF Q 'KE : 150
O.latipes : [AQRYRI" ’ FRNG 4 'RGQRSVIIATADF TRQQA g : 150
D.rerio LAQRYRIS TLK ¢ 4 'RGQRSVIATADF Q N @ 149
G.gallus [AQRYRIS ’ ¢ 4 'RGQRS : 149
X tropical [AQRYRIS TLK ¢ 4 'RGQRSVIATADY Q : 149
H.sapiens : 149
E.coioides : N 225
PAflavesce : \IEI—\N[ L [)I\’\I\I\NI [l\ Fi 225
Polivaceu : \IEI’ V N[ LDRSKRNIIGYH 225
O.niloticu : N\\ DRSKRNI IGFF 225
M.zebra VEE [N\\ DRSKRNIVGFF 225
L.crocea MEEVNTVDRSKRNT [GYF] 225
O.latipes LEEVIISVDRSRRNT IGFF 225
D.rerio LEE] 'I'\'IJRSRRHI [GYF 224
G.gallus LEE INTVDRSRRNT IGYF 224
X tropical LEELMTVDRSKRNI IGFF 224
H.sapiens LNE TR TLDRSKRNT IGYF 224
E.coioides 300
PAflavesce 300
Polivaceu 300
O.niloticu NGE ) ) 3 : 300
M. zebra GSLENFDLEYAWNQBDKCVPLVRE ‘LILFHEK SL QL AR : 300
L.crocea ('LSI,\I-‘I)I,TYA\\QDI\'C\'I’[‘\ REITFENGEELTEE ‘LILFHNK SLE VARQLISEKGS gl : 300
O.latipes GSLENFDLSYAWIHQBKCVPLVRET” PFLILFH¥K SL QLISE ‘LHA e—ele}
D.rerio GSLENFDLSYAWIQBKCVPLVRE I TFENGEELTEEG ‘LILFHEK SLE; g . KGS QR : 299
G gallus GSI,T.\I-‘I)I,nYA\\ QDKCVPLVRET PFLILFHMKEDIBES].EKI QLISE gl : 299
X tropical GSLENFDLEFAWIQBKCVPLVRE I TFENGEELTEEGLPFL I LFHEK SLEKF SV/ . ) QR : 299

GRMIENEFDVEYNWHQBDKCVPLVREITFE .PFL JISEKGT INFLHA JeAs]

H.sapiens
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E. coioides : |18 RHPLILHIQK DCPY DSF 'PGKI.RQF [LHSGKL.HREFHHGPDPTDSIIPGQE RS YEs)
Pflavesce B DCIKERHPLLH QK DC AIDSF PRFEDINRBGKI.RQF GKILLHREFHHGPDPTDSIIPGOE Y]
Polivaceu ) RHPLILHIQK DCPV DSE 'FEDFERD PGKL.RQF GKILLHREFHHGPDPTDIMIPGOE )
O.niloticu B DCEKFRHPLLH QK DC AIDSF 'FPBFRDI GKIL.RQF HSGKLHREFHHGPDPTDSIIPGQE Y]
M. zebra : JTAIDS KDLV QI KLIIREFTIIGPDPTDSYIPGOE SRS
L.crocea : AIDS : A GKLIIRETFTIIGPDPTDSIIPGOERSSYES)
O.latipes : AIDS : Y GKLIIRETFTIIGPDPTDSYIPGOERESYE)
D.rerio : C VIAIDS /T RIS V < : KLIIREFTIIGPDPTDSYIPG OO e
G.gallus : TPEDC DSF / v (QF HSGKLHREFHHGPDPT DR P GO = e
X. tropical : VIAIDS T QI KLIIREFTIIGPDPTD 1 374
H.sapiens : ATDSFRHMY VHEDF 8 PGKI.KQFVRDLHASGKI.HREFHHGPDPTDIRPG FQ e
E.coioides

PAfavesce

Polivaceu

O.niloticu

M.zebra

L.crocea

O.latipes

D.rerio FRKLAPSEQRYT I I_DR[)EL : 408

G.gallus FRKLAPSERIRYTLLIGIRKDE [ s

X.tropical : DR[)EL : 407

H.sapiens : AQ—D ASSPPHSSFQKI.E\PSER\"l‘l_l_DR[)EL 406

PRAF B 21 e 2R FH 7 Sk bm 1 L PR ST B9 255 FH R 26 5 RE R i
The conservative cysteine is indicated with arrowhead,the conserve motifs are marked with dotted box
2 KNIRIW Pk 5 1Y ERP44 & IE R T 51 He X}

Fig. 2 Comparison of the amino acid sequence of ERP44 proteins from different species

73 Perca flavescens

99 L Epinephelus coioides

Paralichthys olivaceus

T4 55— Larimichthys crocea

100 —— Oreochromis niloticus

100 Maylandia zebra

Oryzias latipes

Danio rerio

Gallus gallus

Xenopus tropicalis

100 Homo sapiens

100 Mus musculus

0.020

B3 T N-J A @R 4 EcERP44 R GUik (L
Fig.3 Constructing the phylogenetic tree of E. coioides Ec-ERP44 based on Neighbor-Joining method
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Fig. 4 Expression of Ec-ERP44 gene in different tissues

2.4 Ec-ERP44 EF 7 LPS #1 Poly 1:C R G R

BT S I 2 = e e A L TR 2R
YL e R R EEAR A IR — 20 T
G RERN BT M E P Ec-ERP44 JEN A F LA (L.
5 fizs . AE LPS BB  JAE+ Ec-ERP44 FENAE

LPS

- o N
o [ =
] | |

Ec-ERP44( M} 3635 &
Relative expression of Ec-ERP44
[=]
93
|

e
o
|

0 4 8 12 24 48
VE 4T B [ Time post injection (h)

o
|

Poly 1:C
sk

N
1

(S}
1

Ec-ERP44{HIX} ik &
Relative expression of Ec-ERP44
~
]

(=}
1

0 4 8 12 24 48
VE 5F B ] Time post injection (h)
* P<C0.05 F/m 25 ¥
* P<C0. 05 indicates statistically significant
5 JEZH (LPS) FER NUIEH R (Poly 1. C) 113 i M
H Ec-ERP44 F: [ iRk 7421k
Fig.5 Expression profiles of Ec-ERP44 in spleen after
LPS and Poly I.C stimulation

G AR B E (P << 0.05) 3 7E 4 h k%)
WA, i i 3% 5 101 2 31 0 b A9 2R 3K 7KSF 5 T 7E Polyl. C
5 B E T Ec-ERP44 FEN B FIKRAE 4 h i i
Z EFP < 0.05), 78 12 h B 3k F] 0§ (Y, IF 76 48 h
WK F] 0 h By F kKT,

3 it

FEA R AT BB TR B E T AR A
B0 0 s 21 SO . AW ST T 0% B i ERP44
SEFHN BT 51 . T vE B T RN A A BE Y Ec-
ERP44 J:H ., W15 %5081 B8 Ec-ERP44 %
K ORF 4 410 N2 M, KT gmid & A &4
ERP44 1 5 15 #0819 B S8 10 85 E 45 40 5 R 57 1Y
CRFS #E b 37, Hoop i i 53 4 il PDI 2544 3804 B
T 447 ERP44 3 4549 , CRFS 45930 5% & A
A AR R B ThRE BB 5P L T ERP44 & H
C i () RDEL ff <7 £ )5 W Gg 5 B ERP44 5E {37 £ N i
W N AN, Ec-ERPA4 3P & 45 B B 48 8
FEEZFIE RSB CXXC R, %35 5 ik
O 220 R A 20 o 2 1A T R e A A TS P R
FEEH . BIEBRFI XK Ec-ERP44 5
HAb P Fh i) ERPAA 55 B2 AHAL, P ml DA T ) Ec-
ERP44 50 &8 i) ERP44 & (1 B4 A LAY 4 W

TE A B A7 BEAA AR N, Ec-ER P44 3 DX 78 i F1 68 A%
Tk BH X 5 Livanage 55 (9 BF 58 45 R KL,
Ec-ERP44 3 PRAE I i) = 2835 v] B8 2 b T i 4
T 11 Be 5 88 49 B R 99 B 11 78 (Glucose-regulated
protein 78, GRP78) & 4= #H H./E FH , M i 4% 1 A L
% 1,4 ,5- = 8§ fR % & (Inositol 1,4, 5-trisphosphate
receptors 1, IP3R1) A3 A P 5T I 1o i ads 12 5| ke i 2
AMAFET- L IR I R A A Y e BR A BB B
1k R R Y H ERP44 2 5 T % ki
FBA R EE AL 2 R AR i 7 Nk Ec-ERP44 3%
PR 68 b 1 5 23k T RE 5 B TR A WA 6. TE
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Cloning and Expression Analysis of ERP44 Gene from Orange-
Spotted Grouper.Epinephelu coioides

XU Yongxian',ZOU Zihong' s TANG Jufen',LU Yishan',JIAN Jichang',CAI Jia'*

(1. Guangdong Provincial Key Laboratory of Pathogenic Biology and Epidemiology for Aquatic Economic Animals, Guangdong
Key Laboratory of Control for Diseases of Aquatic Economic Animals, Fisheries College, Guangdong Ocean University, Zhanjiang,
Guangdong,524088, China; 2. Guangxi Key Laboratory of Marine Natural Products and Combinatorial Biosynthesis Chemistry,

Guangxi Beibu Gulf Marine Research Center,Guangxi Academy of Sciences,Nanning,Guangxi,530007,China)

Abstract:In order to further study the roles of ERP44 in the grouper immune response, the open reading
frame (ORF) sequence of ERP44 gene (Ec-ERP44) was cloned from orange-spotted grouper (Epinephelus
coioides) through the primers designed by the EST sequence from the transcriptome data of laboratory. The
structural characters of Ec-ERP44 gene and its coding amino acid sequence were analyzed using bioinformat-
ics methods. Also,the tissue distribution and expression changes of Ec-ERP44 gene after LPS and Poly 1.C
stimulation was examined by qRT-PCR. The results showed that the ORF sequence of Ec-ERP44 gene was
1 233 bp,encoding 410 amino acids. It was deduced that Ec-ERP44 protein had a conserved thioredoxin do-
main of the PDI family. At the same time, Ec-ERP44 gene was widely expressed in various tissues,among
which the highest expression level was in brain tissue. After LPS and Poly I.C stimulation, the expressions of
Ec-ERP44 gene in spleen were significantly up-regulated. The results of this study indicated that Ec-ERP44
gene was involved in the immune response of grouper against pathogen infection.

Key words: ERP44 ,orange-spotted grouper,gene cloning,anti-infections immunity,expression analysis
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