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= AR ERAEECT A1ERE (HcRACK)H)
T pE R RIE ST HT

ERE, EERD, élw%"” FRE
(1. BRIV B AP MR 92305, L 2013065

2. BET KPS IR TR R AR WK L, L«@ 201306)

ME: HTHRARACKIE WA = AWM 2 & A K FAENS, KARACEE A T &7
F| = A WL s RACK1 3 I (4 4/ HCRACK1)# cDNA % J7 5, H bz F ol st iT o ff. R E

T, HcRACK1ZE B 2 K % 1249 bp, i\t*%ﬁklﬂ&{957bp, AN EAE R FAM
2 M 3 20 A B 7 HeRACK 14 RACKTZ ik 45 A 8y 7 WDA045 #3832 A %% o & EPCRHL
RGN HRACKIE EH HRAFRZBBGAAEMERETECERER EM R AL KA
EWAM. ERET, HRACKIVEAN AR T HALRL, HYARNFRLERT; %
KRAEMERRE, HRACKIZE itk B P iy R A ER A LI, 24hi A B|EE, MET
M, BREAIOug/LIREMELER Y, HRACKIEFFRIRF W R L EZRH LT, £ %
SRILB|EM; MMEAF2IRABNEM, METE; HPHRACKIN XL ELHA LR
fbo EAERFW, HRACKI G H X 4R 5| R ALK AR R N A X, Fies 53l

MR B % % RORE H o
KR = Ak ; HcRACKI,
FESHEE: Q785 S968.3

15 AL 2R B BB C 372 1K 1 (receptor for activated C
kinase 1,RACK 1)J&—Fft = B L <1 1 20 i 9 1) 32 44
FEU, P R A BB 0 A T A S
B EWEERM, U200 T A YR
BAEYTHE, ESAAERR-RLARINTEL
(WD40), 5G &1 B W3 . RACKIHK
1 J2& M JH HE cDNASC A Btk 12 &) 4 Jfd % b
sl k™, & £ 8 H L C(protein kinase C,
PKC)f4EPKC- BII. PKCoMIPKCe% ) 52 1AM

RACK I AN Y BE % P ] 22 Fh H 25 19 248 o 7
o, WESRT . B, B . TSR, ERETE
HHES WY S0 R S h R R EAE DY, A5
KB, RS A, BRI 2 5 (Leishmania
sp.) VR TG A 2 5 HLU(L. donovani)!' 45 FRIR Y
RACK&E FI ARSI PLIR M, Befg S Adk g

i BHA: 2015-07-30 &[] BHA: 2015-12-23

AMBH; BRAENE; RERE

WEkFRERE: A

LR Y S e R Ge, a0 7 A AR 9 Y B 95 1 28 I
B N BE DI BE Y & B 5 RACK SR IR i1
REAR A DG, i/ N B g & B, ,H\%J“IJJ
BT B2 BT AR OO CfF 5 7 Sl g 2 4
UG RACK, FECER LR, lﬂjﬁl‘PKC%+F
SE B I RACK 34 il 75 1t 28 150 J5 41 i v e 9 2%
YT ARG PELA KT Ak S 0 e, T L2 W R o
WEREF I BTRAE TR AL S B AR, i mT
UL RACKHE PR 7 A 5 4 745 75 Ta0 i) A AR 12 3% -
IRTT, ARSI RACK &7 2 5 15 3 B 8 )
ISR A A,

= MR EE (Hyriopsis cumingii) X 4 =tk , 7E
W A0z, 2R A IR K B RETE
BERDCY, R —FhA R ESE, R
WYY, TRET R A Y A A AN . AR

FWE: EXERR IS (31101939); Ll H BEEOFEH E A H (1322128); Rl @A AR kS 7 & & Ti(ZF1206)

BIE1EE: Y, E-mail: glwang@shou.edu.cn
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WAL . MM T, SR A AR R
Z A B AR BEE NI S, EE2
0 8 R AR B K BRI v, AN A AR AR Sl R i A
WAL I, A B E — 2 YRR Wk T
fili 5% XF K AR A W R, WK ORI
(Aeromonas hydrophila) g: 7K ¥5 5% o 3 A7 78 1) —
MATE , B CHA AR IR 2 R Rl i
o SRR o BRI, = A WP R e X = A L £ 37
BRI R T ORAR P A S I e R T AR
HERACK1F B cDNAL K (fiv 4 WHCRACK1),
FI 2 5 PCREAAG M T 12 PRI 7E 45 > 4 41
HH ) 8 0 K IR KBTI TR R 3R R R 4 )
TR R A AR B EMN BN, LU
— B R FERACKIFK R AE = fi LI S % R GE P i
YERT, L4 Hh 1 A IR K DL 4 9% 3R G2 R BTG ik
HBE AR

1 MESITE

1.1 SEIgws

ABIEFE i P30 = MR B BT SR =
FAWLEE SR He b, R 10~15 em, R [l Ji5 il ¥4
Fe, BT AH K B KRS R R OK IR
2915 °C), B KA/ NEREE2
1.2 SRk

RNAiso™ plus, Primescript™ RT-PCR Kit,
SYBR premix Ex Tag™ . 3x-Full RACE Core Set
Ver3. 0l B £4EY TR(KRE)AFBRAF;
CdCl,-5H,0M {15 8 2 /b T4 B /A ; BD
SMART™RACE ¢cDNA Amplification Kit,
Advantage®2 PCR Enzyme SystemliJ H BD
Biosciences Clontech’/A ®] ; E.coli DH5a, F &
PR R & A RAR AR AR (R 50O R 2
Al 1WA BRI R B AR TR A R A
5E o
13 5t

F 51 9% 11 8K 4 Primer Premier 5.0, AR
A 1 = £ WL A B R cDNASCPE o 2 5 1 1Y
EST/¥ %15 1% 113'RACE HIS'RACE 514, W
Z 5K HEF-1a7(£ 1),

1.4 HRIAIE

PRE A B = A WL, TE AR, DR R
HHFEN . R IR . ke 8 A E

http://www.scxuebao.cn

®1 AZEFAANEESY

Tab.1 Primers used in the study
514 primer 5| YIFF%1(5'-3") primer sequence FHi% usage
3"RACE TACCGTCGTTCCACTAGTGATTT 3'RACE
CEA 519
5" RACE UPM CTAATACGACTCACTATAGGGCAAG 5'RACE
CAGTGGTATCAACGCAGAGT GEH5I)
3'RACE GSP CGGTGCCAGGGACAAGTCAATC 3'RACE
5"RACE GSP  GGACACAGGAGACCC 5'RACE
AGTCAGAATG
RACKI1-S TCTTTTTCGTGGGTGCCG ORFIGHIE
RACKI-A GCCATTGATGTTTCATTAGCC ORFIGHIE
RT-F TCCTTCCAAGCTTGACACTG SRS S
JEEPCR
RT-R TGCAATGGTACCCAAGTTGT S A,
EEPCR
EF-1a-F GGAACTTCCCAGGCAGACTGTGC RT-PCR
R
EF-1a-R TCAAAACGGGCCGCAGAGAAT RT-PCR
R

HREFIPE BR 7RI 20, B W AT 7R, 80 °CB
AR VKA DR AE R H

LR R RN AT FH T mLIY G B 78 5 4%
51 mLk B 42.5x10° CFU/mLAY W 7K A< PP B
TR (10% 147 /R AR IR I 3R ), 6 IR 4 v 4
LR 1xPBS, 415l T3, 6. 12, 24, 36H
48 hIHCH I gk T R, R AR RS, 80 °CHEAIX
IR UKFR AR

T BB E R PE Kim455 P40 Chio %5
IR, ISHEEE T100 ng/LI & H 4R
KW S5 d, SLRMMEZS RS, 5l fEd s
WHE AL, 20 3. 4F05 A EAT BORE , 4 vk BURE
BE ML 3 b HOCH R . Ak RS
REGR)G, —80 CHBARIR VKA PR TR .

1.5 ERNARIEER

i FIRNAZLf# i RN Aiso Plus, #1808 454
A HLURRNA, B3 uL RNAF 1%AY 505 A
B it L KRS, I FIND-1000:88 i 1 28 4043t
e - OD1A .

1.6 HcRACKIL¥BI3K1B

3R Ui 44 3’-Full RACE Core Set Ver3.0
W&, Bt ¥ M3’ RACE GSP, Hif
514 ik & 3’ RACE primer., 5/ b4 14
{#i FiIBD SMARTTM RACE c¢cDNA Amplification
Kit5j Advantage® 2PCR Enzyme Systemif 7] &, I
ol ik H & Y5 RACE UPM, Tk
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514 5'RACE GSP, PCRY =¥ 2:1.2% 1Y
TV R R s L A3 B AR, R IR R T
W H R BEPCRF= ), 5 pGM-THR A 4 422 44 8 &
Ak, HALREZESMME.coli DHSa, £
LBF-#R (% Amp+. IPTGHIX-gal)¥5 75 )5, ik
HF AT IR AR BERE I, X T AR A5 B BH M e
HEAT 5 5E .

1.7 ERPRAEEZEPCR

RT-PCRH 2 H 5| ¥ >k F GenScript Real-
time PCR (TaqMan) Primer Design (https://
www.genscript.com/ssl-bin/app/primer)7£ 28 % 1T,
W2 I NEF-la, %M SYBR Premix ExTaqgTM
(Tli RNaseH Plus) B0 523K, 7EBio-Rad CFX-
965 I 2¢O s PCRAX L #E 4T, PCRJ A
%:SYBR 10 pL, #i#x1.6 uL, TI¥F 0.8 uL, 5l
YR 0.8 uL, ddH,0 6.8 uL, JZ 1Ak & B F
20 pLo SRR 7ok WA vk 95 °CHLAE 430 s;
95°C5s, 58°C30s, 72°C 50s, 30M1ER,
65~95 CCHR A fife 1 42 o Horp A BE it 1 B A9 2
AN S 56 N4 A A 3R A, AR TS EE 43 #r
334 FE L A RQME BI 27AAC | JL P K3k 7K F
FHmean+SEXR KR, Ff 1 HSPASS17.0% 4% M
BAR & 5 2270 M1 (One-Way ANOVA)FI % /) it
2 575 (LSD) H & R [A] B 4 4l 1] 1 22 5,
P<0.05F/REFEE, P<O.01FREFWNEE.

1.8 HcRACKIERFWEMEEFE S

il 77 ORF Finder(open reading frame finder)
(http://www.ncbi.nlm.gov/projects/gorf)ffi ;&
HcRACK1 HJORF K 4 15 1) 28 2 12 )y 51 .
Protparam#£ J¥ (http://web.expasy.org/protparam/) ,
Sigal P 4.1 server (http://www.cbs.dtu.dk/
services/SignalP/), TMHMM server v. 2.0
(http://www.cbs.dtu.dk/services/TMHMM/) )X
ProtScale (http://web.expasy.org/cgi-bin/
protscale/protscale.pl?1) %5 #4431 il 28 3 2 7
FUNEOEY/BEE 2 QLA RN N TR~ Y Y g LS )
R HETR T N B K X . HeRACK1 WDA0%5 4 45k
i f SMARTHEJF Wil (http://smart.embl-
heidelberg.de), ZFEMR T 5 b i VE R A 43 i
Motif scanf J¥* #E 17 1 I (http://myhits.isb-sib.ch/cgi-
bin/motif scan), HIMEGAG6.0% {4, 4%t
HeRACKVE IR )Y 5 5 HAL Y Ff (Y RACK 124 2%
TR PP S NI R GEHEAE R, I E 52 1000k 1Y H fie
(Bootstrap)ki 35 1154543 S 1) B AR -

2 4R

2.1 HCcRACKIEE DNAZK5F54oR

HcRACK1 ) cDNA4: K 1249 bp (GenBank % 5%
1 KT020849), H 535 E#11% [X (untranslated
region, UTR)103 bp, 3'¥idEEHIEX 189 bp, A L
R RS 5 (AATAAA)FIPolyAE . 1% 5L A JF
B R HE 957 bp, ZRfh3184 & LR, T 4
T8 K/NN35.36 ku, HIEEH S HT.09,
SMARTHE ¥ 43 BT HcRACK 1645 71> WD 45 #4 5,
Motif Scanft J¥* /3 M HcRACK 1 45 71~ PKCHi§ iz 1k
P, 4 CRBERR LA 5, 441 N-PA & RE 3L b 1
FHA 5 o, {4 JH SignalP 4.0 Fi I HcRACK1 TG AE &
ik, TMHMM Fiill HeRACK1 TG 15 i X (K1),

2.2 HcRACKIS5E 4 #HRACKIH) % & Lb %
RAGHAK D

F 4 T HCRACK 1 2 25 1R Iy 91 55 H At ) Fol
MRACKILE H# 17 £ & 55 b X, kM
HcRACK 153k A HAY) Fh (45 NI RACK 1A &
AR = B AL (72.64%~87.9%) . 1 F Mega 6.0%K
P AR B M 2 T HeRACK 1 2 S8 3L (1K1 2),
455 . 78N HORACK 15 #{& 2 ) RACK1 R ol — 3£
(E2)

2.3 HcRACK1 mRNARRA S FH RIEKS B
B & R T HceRA CK17E I ik B2 70 68 o 54 B35 B
Rk

QRT-PCRZS 5 i 78 HCRACK 1{E 48 A 4 23 (P
FENL. FFAE . B . mopke . 68 SNERE
PERR A Rk, DI L B RE i,
R A 75 2 RN, TR IR T A A R Ak i R IR
(K13)o = FA M AE R YL mE K SRR TR 5, ik
EL HCRACK 1Y R 3R /K- 2 W FH 8, 7524 hitf ik
FEAE (3.41%, P<0.01), BfiJ K2 B YL AT Y
Ko B HeRACK1 B 3R I8 7K F-HE 12 h2Z 1 To
AL, 12 hiF R T (2.31%, P<0.01), 24 hit
{15 5 35 25 T4 BRZH (P<0.05), B B 28 SRR e i 7K
F(Kl4),

24 EELRERBETHRACKIFERTBERR . I
i BB Fn 88 oh AU BR AT 3R 0A

QRT-PCRZ, IR /R HF IR AR 1 HeRACK 1 Y 3R 35
WEW I A, EH3RIN R EE(S.21F,
P<0.01), KfJ59% & 2 1E & K5 ik e g

http://www.scxuebao.cn
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tggggetetttitegtgggtgccggatatigatggecgectgaaaat tactageggtetataatecacatteategtt
gtitgaaacaaataaaaccgaaaag 103
GACAGAACAGATGACTTTMGGGCCACTCTACAGGGACATGGTGGCTGGGTGACACAGATTGCAACMCACCTCMTATCCGGAT 193
M ATESQMTTE RATL QG H G W V T I AT T&POQJY P D 30
ATGATTTTGTCGGCTTCCAGAGACAAAACATTGATTCAGTGGCGCCT TACACGAGATGAAACCAACTTTGGTGTTGCACATATGCTACTG 283
M T L S A SRDETLTIOWRLTRDETNESGVYV A HMLIL 60
AAGGGCCATGGACATTTTGTGTCTGATGTTGTGATGTCT TCTGATGGACAGTTTGCACTCTCTGGCTCTTGGGATTCAACCCTGCGTCTA 373
K G HGHFY SDV VY MSSDGAQF AL S S W DS PLRL 9
TGGGATCTTAGCACATCAAGGACAACTAGGATGTTTGTGGGCCACACCAAAGATGTCATGAGTGTTGCTTTCTCTGCTGACAACCGACAG 463
¥ b L SILSRTTRMEUWYGHTETDVYMS V AF S A DNER Q 120
ATTGTGTCCGGTGCCAGGGACAAGTCAATCAAATTGTGGAACACACT TGGTGTATGCAAATACACTATCCAGGATGAGGGCCATTCTGAC 553
I v 5 G A RDEKGSTEKELWNTLGYCE?YTTIOAQDETGHSD 150
TGGGTCTCCTGTGTCCGCTTCTCCCCGAATACACAGAATCCCATCATAGTGTCCAGTGGCTGGGACAANTGGTGAAGGTTTGGAATTTG 643
WV S CVRFSPNTOGONPTITIVWVS S G6GWDEMYVEVYWNL 180
ACCAACTGTAAACTGAAGACAAACCACTATGGCCACACTGGGTATTTGAACTGTGTCACCGTATCACCAGATGGTTCCCTTTGTGCTTCT 733
T N C K L K T N HY G HTG Y L NCV TV S P D S L C A 210
GGTGGAAAGGATGGACAGGCTATGCTGTGGGACTTGAATGAGGCTAAGCATCTCTACACATTAGATGGTGG TGACATTATCAATGCTCTG 823
G KD G A ML WDIULNEALEKHLVYTLDGOGDTITNATL 240
TGCTTCAGCCCCAACAGATATTGGCTCTGTGCTGCCACAGGACCTAGCATCAAGATCTGGGACTTGGAAGGCAAGGTGGTCGTTGATGAG 913
C F S PNRERYWILCAATGPSTEKTIWDLETGEYY YV DE 27
CTACGTCAGGAAGTTATCCGCACCAGTAGTAAAGCTGAACCACCACAGTGCATCTGTCTTGCATGGTCTGCTGATGGACAAACTCTGTTC1003

L RO EV I RTSS KAEPPGCTICLAWSADGA QTTLF 300
GCTGGCTACACTGACAACATGATACGTGTTTGGCAGGTCTCCATGGCTGCCAGATAR] 1060
A G Y T D NMTIRYWQ@YV SMAATR * 318

Aaaaaaaagtgeteteatagttacaattigtgeatetgagacatcaaaaaagacgtitatttaatetattttaacatetgtecagtggaaa
Aaatctgaaaggetaatgaaacatcaatggeccatgtitggeatgtetgeataaat gaaagaantasaccaaaaaaaaaaaaaaaaaaaaaa
aaaaaaa 1249

1  HcRACKIERAZEEFIIRIESHIERTT

WD40H & A N RIZe bR I, PRCHAE R 16 A7 5 A 2K (4 B S b i, CROM BR A0 A 2 F BRI e b IR, N-PO 568 B A0 1 F A 5 A BB A R, 7

HE A e g

Fig. 1

T (ATG)M £ 1L B 1% (TAA), 12 A% 5 aataaa i1 L % 1R
Nucleotide and deduced amino acid sequences of HCRACK1

WDA40 repeats are underlined, PKC phosphorylation sites are shaded grey with black lettering, CK2 phosphorylation sites are marked with double lines,

N-myristoylation sites are marked with ellipse, the start and stop condon is indicated with box, and predicted polyadeny-lation signal is bolded

=2 TEYMHRACKINEREZRERS
HcRACK18Y 481 &

Tab. 2

Genbank accession no. and sequence identities

between HcCRACK1 from different species

HeRACK1 & B AE S VR AR, fi2~4 dfF2e B3 1
P T2 A BN (.35 P<0.01), {EHSSH
PR 2 0E % K- 5 1T 68 P B HeRA CK 18 AL IR 1
BUIN, BosBCEFR RIS 4 (#5).

LybL B GenBank %35 RIEMAHLIE/%
species acession no. amino acid identity
1. =4 KT020849 100 3 ij- i/g
2. %%’Zﬁ;m ACU33969.1 87.86 R
Crassostrea angulata ZL( =k g/ﬂ\ TE S % Ej /H\: 'ﬁ{_j; % ﬁp EP E(J RACK1
;. zk};»q-w?gmel AFV81452.1 87.74 H W AL (72.6%~87.9%), ELIFE S A
crobicularia ptana N - e
4, TR ACI06767.1 87.07 RACKZ W5 i 51 o 28 LR SF 1 71 WD40H & X
Pincitada fucat Bo] AN b ksl 5 A )
s.l’éfk;l'liigiﬁca ‘ AFK73701.1 87.7 N U;& TR {%(E;EE@%M%M“‘: 4 CK2E§'§:
Ostrea edulis @ﬁ'f‘t{i }\J—i ﬂ:ﬂ4/l\N- IZSJ N %’ﬂﬁ'ﬁ;ﬁﬁ'fﬂ. /'\J—i o F %K
P63243.3 84.54 . - .
o 92 3% PR AU 3 ) O RACK 1y —
7. A AAP36938.1 84.28 Fo BERAESL, HcRACK1E TRACKIFK G,
Homo sapi e ape A e .
8,U§;§apwns NP_001118140.1 84.23 RACK 1 JE PR 724 HE 3 1) R TG B HE B 4 ok i
Oncorhynchus myki N1 / e £ [31)
Oncorbmchis s o e BRI A, it
Gallus gallus %?E | j )‘( El @(Branchiostoma belcheri)RA CK1 %
it AADIZ0SS 8265 7R IR G % 7 R A Ok B BF SE L I A
11 5% ACR19030.1 74.53 HcRACKITIRES 5 T = MMEEILA M 3. &
Bomb, ri =) s
1;;;;%;%1 AAB72148.1 72.64 [RERBE DL RACKITE IR R A 2R rp i) ik B fe v

Drosophila melanogaster

http://www.scxuebao.cn
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10

(=}

8 H1 % AW Crassostrea angulata
FRIMNELYG Ostrea edulis

99

———— L RERBE D Pinctada fucata

=AW Hyriopsis cumingii
W & s Scrobicularia plana

—— HL8% Oncorhynchus mykiss

AEINITEE Xenopus laevis

JZ3Y Gallus gallus
F Bos taurus

L N Homo sapiens
62
100

1001

KA Bombyx mori
HIG IS Drosophila melanogaster

0.02

E2 ETFTARMMRACKIGEEFIIHENNIRE L. BN

Fig.2 Phylogenetic tree derived from multiple alignments of RACK1 amino acid sequences from various species

S

45 30

1 3

Ko 257

RS20

_53;15 15 ¢

S E 10

S‘-:)§0.5-

Sg 0

Ig 1 2 3 4 5 6 7
£ 4141
o tissues

B3 WHEEPCR M HRACKI mRNA 7
AEALAHHREE
LT 2.5 %8, 3. 0B, 4 makte; 5 68, 6 4MER,; 7.
P i

Fig.3 Expression analysis of HCRACK1 mRNA in
various tissues by qRT-PCR
1. adductor muscle; 2. foot; 3. digestive gland; 4. haemolymph; 5. gill; 6.

mantle; 7. gonad

L, AR AL A AL R ) AH DGR IR A 3R GR 1
KEFHP WS (Mya arenaria YRACK11E B # i fY 3=
ki dE, HUCOMANER . fEMSNER, H
R K 0 L A 5 LRI B R P R R A R P R
RACKIAEHaRRE . WG T A . MG HF U o 0 ey 2 3%
ik, MIAENLA AN RS, ARSLRd, HeRACKL
TEANHA PRk, HpH s b ry Rk
. HILFER, RACKIRIBBEXEAFY
Filrh 22 AR

A BN ) B IR DUTE R 35 8 B (Vibrio
alginolyticus)J Mk & Y RACK 1 5 Bl 45 I (7]

m‘mﬂ% 47 T =H
oG
9,
ﬂ%% sk
E&2t
* o *
2.8
SE
S50
g control 3 6 12 24 36 48
= I} [H)/h
= time

B4 FEXRSBEREERZTHRACKIEREE

= A0 M H B (AN ER(G)P T RIEE
Control.0 h; *.50 hifl Lk 8 HeRACK 13 R 2 ik K F IR E R & % R
(P<0.05); **.55 0 hHl LL B HCRACK1 3£ IR R ik /K P AEAE W . 35 25 5
(P<0.01)

Fig.4 Temporal expression pattern of
HcRACK1 mRNA in haemolymph (H) and
gill (G) challenged with A. hydrophila

Control. 0 h; *. significant difference of HcRACK]1 gene expression
compared with 0 h (P<0.05); **. extremely significant difference of

HcRACK] gene expression compared with 0 h (P<0.01)

EUURIR N, KI5 A B B R 42D A
J AR T = A L A R R K SRR B 2
J& . HcRACKIAE Il bk I o i1 9 ok 3% 35 52 B 1
W ERRE RS TR R, (HER R SRR ot
By IR B, ) B g s B i gk B L
FREL I AL o B b8 0 = 1 WL 0 A 32 5 8 K
SR I 7 A 16 P % (reactive oxygen species,
ROS), ROSHIFRBUE LIRS, KRG A

http://www.scxuebao.cn
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686 7K
< 7
&Q) 6 #3k —S
=S 5| =i
K -G
%% 4 | 3k
253 ;
= =
<£2)
O g_v)v 1t
s &
£50
.g control 1 2 3 4 5
= I 1) /h
= time

B 5 ZEEBRABTHRACKIERE £ = f i
FFRRAR(S). Mtk EB(H)FNER(G)PHIEXRIEE
Fig.5 Temporal expression pattern of HCRACK1
mRNA in digestive gland (S), haemdymph (H) and
gill (G) challenged with Cd

HcRACK1HEH I 35 .

oG R R P DATE AR R N e AR 0Tl 1 )
X AR B G5 . Bouilly 28 P 5% & B4R 7T LAY
M K A W5 (C. gigas) A A7EL X Il 40 i VR FH A FR .
ChengZ5 % I 1 mg/LIY#7] LL5 S 3 7 52 [ 4
Wi (C. virginia) )2 WA F K38 in i 40 M A 5 H
JFF B J 0 I 94 2 P HeRA CK I 32 35 5 34K 4R
SIS B E R R R A, T A S ) g W
Ak, X PR B S B EEAE100 ng/LH 4 &8 i
I [QBR B DL Y R GA BN A R, DL Ay
KRB M%), XK B AR Ak 1 T A HEUR%
HRACK 1R IA & T W] A8 4k, JH o i i 2 AL
WG — AR
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Molecular cloning and expression analysis of receptor for activated C kinase 1
(HcRACK]1) from Hyriopsis cumingii

WANG Junnan', WANG Guiling"*", BAI Zhiyi"?, LI Jiale"’

(1. Laboratory of Freshwater Fisheries Germplasm Resource, Ministry of Agriculture,
Shanghai Ocean University, Shanghai 201306, China;
2. Shanghai Engineering Research Center of Aquaculture, Shanghai 201306, China)

Abstract: In the present study, full length cDNA sequence of receptor for activated C kinase 1 gene of Hyriopsis
cumingii(HcRACK]1) was cloned by using 3'RACE and 5'RACE techniques, and the sequence and structural
analysis of the HcRACK1 gene was conducted by using bioinformatics method. The results showed that the full-
length cDNA of HcRACK]1 consisted of 1249 bp in length, containing an open reading frame (ORF) of 957 bp
encoding 318 amino acids. Analysis of protein domain features showed that the deduced polypeptide contained
seven WD40 domains characteristic of RACKI1 protein family. The tissue distribution of HcRACK1 in
unchallenged H. cumingii and temporal expression pattern of HcRACK1 challenged with bacteria and exposed to
100 pg/L cadmium were analyzed by quantitative real-time PCR (qRT-PCR). The transcript was detected in all
tissues tested, and the expression level was the highest in adductor muscle. After challenge with bacteria,
expression level of HcCRACK1 in haemocytes was gradually increased and until 24 h post challenge reached the
peak. After exposure to cadmium, its expression level in digestive gland gradually increased and reached the peak
on 3 d post exposure, and in haemocytes on 2 d post exposure, and then increased over time. It showed no obvious
change in gill. These results suggested that HcRACK1 was related to the oxidative stress response caused by

bacterial challenge and cadmium exposure, and it also has a potential link with organism’s immune response.
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