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A [E] RE 37 #R (Fenneropenaeus chinensis) coat-¢
HELK cDNA EERARHH

EX SRS S A A
(1. K#EBFHEKE KiE  116023;

B 266071; 3. FEEHFRFSEAERLRE VRV EESEY I EIRETRE FE 266071)

BE coat-e HFE FKEWEGZEAR COPI # coatomer & &My — ML H, K FHk&EF E W
(Fenneropenaeus chinensis) coat-¢ # & 4K F 7|, & f cDNA K3 b3 9 3 (Rapid amplification of cDNA
end, RACE) K, ¥ 1 coat-g J= B th 33550 5'3%, Il /7 45 £ %2 DNAMAN b a3 445t coat-e 2: F 4
K, EHEAK 1402 bp, 5'4F4## X(UTR) 84 bp, 3'FE4# X(UTR) 310 bp, FF# A AE 1008 bp, Tl
Y 335 NEALE, HA, % 230-300 4y A LB BT TPR # Kk, SignalP 3.0 Server Ml & 28 F 7 %
H 155K, TMHMM Server v. 2.0 47 th @ B A A B 4 A, PSORT I Prediction Tl % & & LT
bk, AR, ARMF, BEAZSE., REEMKER, FEHAXITE coat-e FEH 5 F B s 4178y

2. AN FERHEEE Y AT 3 a A R G SR KRR S e K i

DT TS EMESELT ST S SR
AR, GRET, coate MM T HAIETRKERS,

EELBEMA. FRREFRAL T M
MM R E R, R RIRTH

H E B AT coat-e 2K FH|, T A ZEE A KB

KA

hESES S945 THEFRINAD A

FE 20 L) B A A S B v, S HERR R RO TR
FIELRE /N, AN R B e e, T AR S 1 b 5
BR Ay BOBURL ) o i i, H ATAE AL b 2 B 3 b
ANFEZERA BN A S A B/, COP I8
/N, COP T B/ Nl BT HAT AR B4 5T i i
YERT, Hodr, COP I BB /N 32 2467 S0 25 11 BT i ey
IR FEAAR T2 [ 21 A5 D) e, A e MO D P A i R A
WA B as R R ET, COP T # /N 7E 5 /R 3
PRZR A AT N 32 & R P R4 1 SRR, A il 2
ARF K% G A M K/NE 550 kDa Z245 Y coatomer
BHK, Hdr, coatomer B A5 KH o, B, B’ v, 5.
£.( 7 A~ FE S [F] 4H Bl (Waters et al, 1991; Serafini et al,
1991), coatomer & &4 i+ ARF-GTP [ T A= 1) =
T, A5 A %0 I8 RAT B /N (Bremser et al, 1999;

T E X coat-e; HEEEE; 4480

il
XEHS  2095-9869(2016)04-0147-06

Nickel et al, 1998), HHij, COP I ZEHRIZ5 k1Y i+ &
R E LI ) coatomer & A KN AL C 29
i, coatomer B AKAY 7 ANWFESHIALE R RS>
(B8/y(-COP Fil aB’e-COP), Tfij coat-g J&: HH HLEL /M)
WA, coat-e R MERHERKITLT R, BERBRK S
18 i coat-a B A2 AE (Duden et al, 1998).

WFFE R, COP I AMUTE 2 /R BAR A ) o iz iy vh
RARVERL, T ELAE 20 B i N ARV E T BN A/ NI i 4y
7 T &% ¥ AF H (Styers et al, 2008; Gabriely et al,
2007)., COP 1 74 i 35 Ifil 52 1A 1 2% 35 S 240 o J g o
BA B R AR B T B 2R F (Misselwitz et al, 2011),
Coatomer & & RIIfig 1) 22 FE M i 2 F) X — 52 2%
HEARME THLS . ABESTE T cDNA RSty 1
(Rapid amplification of cDNA end, RACE)¥: 4 14 H
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| B X5} iR (Fenneropenaeus chinensis) coat-g 2[4 F
G, Rk — L5 coat-¢ FERFRIBHE HEZE COP I #
FEE/ NV AE 25 Ao B 1R Gk 72 b VR FHAT R R4

1 RS
1.1 ##

S A H E BRI AR B KR IR A
KK 6 cm, £ PCR Kl A#EH WSSV, FE(22+1)C
IR TR KA E 3 do TRIzol i3 . pMDIS-T
# /K . PrimeScript RT Reagent Kit with gDNA Eraser i
G H TaKaRa, KR A Top10 8437 2 4 1 F
TIANGEN 2], 5% Sl e 37E Bl A TA AR
HBRAFIZEN, 76ER PCR IKH &M A Roche 24
Al

1.2 ¢DNA &/

FIFl RNAiso Plus(TaKaRa)#& Bt H [ B X #F &1
RNA, 2 1%3E M Uk & A RNA HEIGICER
45 3'%% RACE F11 5'%% RACE A [H, 33 hi A 3'-CDS
A1 3" RACE ¢DNA 5t ; 5'3ifilA 5'-Adapter, 5'-
CDS &% 5'RACE cDNA #ifl. # it 3'-fl 5'-RACE
FRMETIMER 1), 3 — kY LURE &R UPM
Gspl N51¥, RUNZME: 94°C, 5min; 94°C 30s, 72°C
2min, 5 PMEH; 94°C 305, 70°C(68°C)30s, 72°C
2 min, 5 PMEH; 94°C 30s, 65C 30s, 72°C 2 min,
25 MEFR; 72°C 5min, 4°C, L% WK PCR =¥ H
Bitl, UL NUP 1 Gsp2 M504, #4780 PCR, &
NS 55— . ST B AR — IRy G R
LI UPM #l Gsp3 My 514, X PCR Y™ 1k 7 b L UPM
F1 Gspd H51¥y, WSS 3 umAE R .

1.3 coat-g¢ & cDNA HITE[E

3'-F1 5'-RACE ¥ 32 1% A5 BE e Fi Tk
J&, A% HE R DNA [P0 & (TIANGEN) U B 1)
JE I, K5 B A BE 1 pl 55 pPMD18-T(TaKaRa)#; /&
16°C#%4% 30 min, HUS pliEfE=#nA Topl0 J&3Z
A, BT UK E 30 min, 42CHGE 60 s, Pk
PN NS S AR, A 750 ul LB MR RE
e, 37°CHEE 1 h, B 100 pl H AR 7E LB(Amp+,
50 pg/ml)yFAl |, 37°CHE5E 14 h, PRICR IR, #E7D
T LB(Amp+, 50 pg/mD)E ARG F7 38 7ERE R L3552 4 h
J&, TP PCR. S BUIEHEERS IS , UK 5570 IR
4 TRBGE T T

1.4 EYERESH

ZH Y 3R AT I 25 530 57 DNAMAN 47 Hoxt | BF
o SEMPHER TS AEL ORG Finder 8 H 1k
2] S2HE , 42 F Translate Tool *¥f JT i e iSEAE A9 A% iR
¥ 5 BE N E LR 51, WA SignalP 3.0 Server Tl
SIS A 55 8K, F§ TMHMM Server v. 2.0 4k
T 2 R Y SN A TG B A A, AR AR
ProtParam tool 7342 3L R ¥ 51 24 1 LA S2 55 HeL i Fl 3
4, i PSORTI Prediction Wil & {9 A 3V 40 ffd
7, FIHAEL A NPS Network Protein Sequence
Analysis 7378 H ) 04548, 1 =204 il w0 x4
SWISS-MODEL il i35 1 192 [H] 2544, )i il BLAST
Hoxt R 2 BE R )7 51, JF ] MEGA 5.05 M RSk
aR
1.5 coat-¢ EEIHEHARKIX

S3EL 3 o E X ER AR A . AR . R
BE. B B, IRAE. DL, B8 ke imikke e,
JINA RNAiso, {8 RNAiso 7 & vt I B H#EH RNA,
K 1.0%I5 PR WHEERE UK 5 205066 B 1o b 4
HU RNA Joif FI5E #4% . {#i ] PrimeScript RT Reagent
Kit with gDNA Eraser i3l £ (TakaRa)Kf 25U RNA
SR cDNA, 20 CHAAF# . LIAS3IAY cDNA
FiBE 10 F5 B, 439 B-actin((N2) . coat 5| #itk
119¢ 65 PCR(#E 1), qPCR WA R fL$E SYBR
Premix Ex Taq™(2x) 12.5 ul, cDNA #i#z 1 ul, EF
W5 1914% 0.5 pl (10 pmol/L), DEPC AbBE/K 10.5 pl,
PCR J ¥ &4%: 94°C, 5min; 94°C 30s, 58°C 30s,
72°C 30s, 40 PMEH; 65C 55, 95C 505,

F|F Bio-Rad CFX Connect H4F &k {5k A 2724
I coat-e FE R UM XS Feak i, IR coat-e 5%
SRRIIME R 1,

x1 5l9F5
Tab.1 Sequences of the primers
#F Name %1 Sequence(5'-3")
Gspl AGTCAGATGCCCTTGAGTGCCG
Gsp2 GCAACACTCACACAGATGGCTC
Gsp3 CTCCTTACGGGCAGCATCAAGACGC
Gsp4 ACGAAGTGCTCCCTCATAGTTATCC
B-actinF CATCAAGGAGAAACTGTGCT
B-actinR GATGGAGTTGTAGGTGGTCT
CoatF TCCTTCTATATCGGGAATTACC
CoatR CACAATGGTTACCCTGTTACTG
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2 #= FR7E 230-300 Z [l Jj& T TPR M (K 3), Z%&E MK

2.1 coat-e EEEFEI ST

HRAE 3756 A1 5% RACE 153 2 (1) H 1) = Bl 7y 245
B, 15H coat-e FEFIIEK A 1402 bp, HApr, 5
JEZifSIX (UTR) 84 bp, 3'dE4ifiBIX(UTR) 310 bp, i
i 7E4: ORF Finder #1175 B 324 (ORF) 1008 bp, %
iy 335 MREEMR., 7 SERBKEKNEMBRES
(AAATAA), H 3 ﬁiyﬁﬁ,ﬂﬁ polyA B ., &t
DNAMAN ¥ coat-g F K551 FF 5[5 1 AE 153000 Gt A% 2
FIRFH(E 1), &KIFIIHE3E GenBank %44 & (No:
KT253584),

22 EMEBRZESH
B A E WX IR coat-g 2 K A5 1) 2 B R 7 4 (il

MIAERLS R 5.95, 43158 38143.25 Da, IZKER)T
G55 BRFNE BRESEHE) , 7 B F faf 1 S0 R (Asp+
Glu)43 1>, (HEEAM 12.8%, HFIEH TR (Arg +
Lys)fi 38 1>, diBEHMN 11.3%, HAFIFEHE 74
KR, AREFEECN 40.51, B—MARREEA,
NRFNEN 87.4, MAT-HZEKEH-0.468, T K 1 IR
V240 b 7 L T ERAR R AT e R 78.3%, A AT i AT
RETER 17.4%, WM ATRENE 4.3%, BT
PREAME S 7E C R KKXX-ZEBIM)F5], MTEiX
FFAlH C Riih KQYA, &5k 87, coat-ga
2iE AR, R 55.52%, PSR 7.46%, JEAH
5 10.75% (B 4) T b B XTER coat-¢ 2R 1Y
23 (M) G5 R AT DL IR 5

2.3 REHAUWHEE

- S BE =
1 BLAST #EATIRIRE 0T, & 80 H 5 WM AR e 1) ]
N b BT T 7B N
Tt (F 2) T EBAXTER coat-g FE PR g fith if) 2 Fik 133 coat-g 4R A TF il ) 52 AE BRI, A5 T
1l AR A T T AT A L e LA A TACC oo oI eI oI L eI I IR T e I CC e T ARG ARG LICAAGACTICICOAGAGARGS
54 104 114 4 134 1448 154 164
2% ATC A AL TCACACACATCLCICACLLTTICOACCOACATICONACCLLLLLICALICOCTCLACLATCLCTACTACATATACS
1 ¥ ¢ R §8 R FLALEGEGRTLQREGVARNCRY?PTTITOYT
178 202 152 218 228 238 268
165 FAGRETICTTCOACIAGH ’HCATCTCTQ‘CA'K“CC&CCC“W%CMibLALM%LAB&JJL&R’I
25 X 8 ¢ ¥ T RTS8 8 VYN ¥ X8 QQEYDEL PFPEVX 8 Fr Y
2862 272 282 25 02 312 322 k¥)
252 ATC L oA T T A C A S oA LT e T A T CAR LA e L O A O A A A I A A S e T e L L I A LA A G LT O L CACACGACAGAGATATICTIIC
FH T ¢S YQERBCINEARQEXKLOYGSSPELROQESRDTITE
346 k31 k11 3¢ 356 406 416
m CTCTACCEEEeTCTCCTACETCACECoAAETATCAACTCETTCACAC TCARA T ARRCECATCEECTCCACCTCCACTACAACCT
85 L YRALULOGQARIEKY GGV V Q S E21I XX S AxPPP?PLQSA
430 440 450 470 480 450 500
421 b g 9001 g (~ay (i ay {i-Toy 9Ty @ { -1y o g (el a0 Top 9-B-Tad- T g 9Tl -y 5y (- BTl - Tl g (=31 g {0 BT g (T (A g
112 L XLL XQY FPFQPFPP SN RVYTIUVINIDLEZ SOQLISCN
514 524 534 334 111 574 384
508 CITICATCIC T CCAR A AL CCTICCICA T I T Ca L TN LA TCTACTCLCATCALATARCTIATCACCAALCACTTICCTICLC
141 VDL S N¥NTATLIIIIVVAATIUYCHETETDNTYTETZGA ATLRA
558 €08 €18 €38 €48 658 668
588 CICA TR IO R T e T TR G T L e T e T TR T O T A AL T TACCTOAAGATCOACCCTCTTOATCCTCLCCETARG
168 L 8 Q §8 DAL ECTRAUAL vV QT YL X MXXZERTLDAUAXZRIKEK
€82 €52 702 722 732 742 752
€73 GRS IR GA LT O T A A AN SR TN T O T A CA L T A A C A CA TCLL TN T TCLLCCTOTATTCLAACCLLLLAT
137 ELXTULQEXUDIDDATULTITQQXAXQAWPCIAXTOGCOGC
7€€ 77€ 78€ 80¢€ 81€ B2E BaE
57 CRG AT A CaRT e T AC TACA T ATACC AR GACTICTTCOACAACAACCTCACCACACLCCTTICTCCTTANTCELCACECA
225 EX L QDAY Y I Y QEULLDIX NUVYSTALLLILNGO QA
850 260 870 850 500 520 520
8el CICIC T T I T I o A S e R T A TC O A S e TGRS ICLCCTITO R LIS LCCTTOATAALGACCORLINLCCCTICRC
253 v<¢&¢FrL QXX YEEAXAE S A LQEXLDXTDP S8 NPOD
544 s54 574 sad 554 1004
528 ECCTOA AN CTTEATEETCCTTTCA A A AL A CCACAE A CE TTCOCANCCEATAT T T TC AL TTCORACAS
281 T L I ¥ 1L ¥V 1L S HETGCGIXUPQEVVYAUNURYLYQ@QLRD
1018 1028 1038 1088 10€8 1078 1088
1008 CACAASTTICCTAGAN AGGA TCATTTCAACC AAGCACTATCLGECATAR
308 E E X CEX FVEDTIAXTI XTET DDT EFU NI RTILILVEQYARARX "
1102 1112 1122 1142 1182 1162 1172
1052 ACRC TG CTIC T I AT AT AT A T A T AR TCA T ICACICTICCTI I IC IR TATATITIICICCACATITITATITICAAALETARTITIC
1186 1156 1206 1226 1236 1246 1256
1177 .ﬁTATm:ﬂTmmcwﬁmmmfuﬂmma’mﬂmiﬂﬂmm“
1280 1250 1310 1320 1330 1240
1261 amamcmma:mmtmﬂacmrmwmrmmmmccmmcm
1374 1355
1348 A'Im mmafhmn'l CAATARAXICIT.

K1 P EBXF coat-g FEF 4K cDNA J

741 KR B4 2 IR Fr 471 4

Fig.l Predicted amino acid sequences of coat-¢ cDNA in F. chinensis
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Bombus terrestris

Cerapachys biroi
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| s [ |

i | Pl | 17

MI

K2 HEBXTEF coat-c FHEMRITF S5 HAY A coat-¢ FIER)TFF Y HLIL

Fig.2 Multiple alignments of amino acid sequences of coat-¢ in F. chinensis and other species

HWFP coat-e FHI B S BRINAERE(XP012169272.1)

B FOHLA B (XPO11333357.1),

4N 3 B £1(XP002586747.1) . K415 (XP011436400.1)
The GenBank accession numbers of coat-g: Bombus terrestris (XP012169272.1), Cerapachys biroi (XP012169272.1),
Branchiostoma floridae (XP002586747.1), Crassostrea gigas (XP011436400.1)

Putative conserved domains have been detected, click on the image below for detailed results.

1 5 1l
Query seq,
Specific hits
Superfanilies

Hulti-donaing

150 200 250 3 335

TRR wabif | b4 i Ad -y

TPR superfamily

B3 U AY A E B X EF coat-g 2B 1 B RE AL

Fig.3 Putative conserved domains of coat-¢ in F. chinensis

& 4

coat-g & [ G5 Hr

Fig.4 Secondary structure analysis of coat-¢

M2 IRy 5, KT 5% A %] NCBI B protein
blast JFFIREHT, X450 R A 2 B /R 7 91 . 45 2R
Won, HEBEXTES coat-e & FEER ¥ 5 5 KM AE

(Bombus terrestris), ¢ [CHl 1 8 (Cerapachys biroi) .
A (Camponotus floridanus) . JIUIE (Xenopus laevis) |
N 3¢ B fa (Branchiostoma floridae) . < 41 W5

(Crassostrea gigas)=5 [ HLPES> 4 64% . 63%.
62%. 59%. 58%. 57%. MIEF MEGA 5.05 #5719
RGO EW AT LA (B 6), Ak N itk i e b 5 5
WHME . BRI CRMIE, B8 T 1)
Wl, WS R 9555 FL Sl W 4 3R 2k Ok R AT
—,
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&l 5  coat-g £F [ %S 0] 45 Fa AR Al

Fig.5 The spatial structure of coat-¢ protein

g7 Sus scrofa
76 F Camelus ferus
99 Condylura cristata

91

Loxodonta africana
99 Monodelphis domestica
57 Xenopus laevis
72 Lepisosteus oculatus

Crassostrea gigas

Branchiostoma floridae

chinensis

Fennerop
100 f Bombus terrestris
Megachile rotundata

100 Cerapachys biroi

71 Camponotus floridanus
0.05

K6 AIRPIFN coat-g ZAHERR T4 1) 5 G dE LA
Fig.6 Phylogenetic tree based on coat-¢ amino acids of
different species

PR (XP003123584.1) . HFI&IE(XP006186292.1), A & fil}
(XP004688653.1), AEMM L (XP003413572.1), K4 FE 7l
(XP001363383.1), JIUIE(NP001085327.1), 4 #E(XP006640066.1)
M 3C B 171.(XP002586747.1) . H FEIBAXS R | KPR d
(XP012169272.1), 75 Y11 (XP003699284.2) , L& [ A A L
(XP011333357.1), A (XPO11267506.1)

Sus scrofa (XP003123584.1), Camelus ferus (XP006186292.1),

Condylura cristata (XP004688653.1), Loxodonta Africana
(XP003413572.1), Monodel phis domestica (XP001363383.1),
Xenopus laevis (NP001085327.1), Lepisosteus oculatus
(XP006640066.1), Crassostrea gigas (XP011436400.1),
Branchiostoma floridae (XP002586747.1), Fenneropenaeus
chinensis, Bombus terrestris (XP012169272.1), Megachile rotundata
(XP003699284.2), Cerapachys biroi (XP011333357.1),
Camponotus floridanus (XP011267506.1)

2.4 FEBAXER coat-s EEEZ AL PR ZE

il Real-time PCR 4% R #T coat-e mRNA 7£H
E IR AR AL P RIS, 45 IR, coat-g FE[H
AE A XS ER A5 11 AU 8 Tk (8 7), Horp,
TENLA . B8 B RIR R S . ST, BRif
ZHh, DRSS RA R ER BEP <0.05), 5H

b 2H 2B 22 S 2 B 2. 25 (P < 0.01).
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Fig.7 Tissues distribution of F. chinensis coat-¢
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HEG, 7E79 syl T i i il | 55w K A5 HE sh W) 0
PP . BPIRIEZE Y coat-e FE K E & ik,
1M AE H 5230 b s HE 5 D o ARBFIE B I B
E B X ER A coat-e FEN &K, IRIMEAE
coatomer Z A RAY—A /NI KL, coat-g F&[H w6 i) 25
TG 5 5 DXRNAE 5 K, I 240 i e A5 33 0 G2 — i
I, FTRETEANM N R IR FIDIRE . MR RF K
BT UL B, [ A X RS R AR | A DI
Be PR A W ARISCR S — 25, EATERE T sh i ],
HHAME RN TEISE  hES B aERIEXLR
HRELIT , T ELAE [R) P T T A A 2 A AR U Y
60%-50%7c 47 , ULHATEIE AL FE b RSP A g o 5%
AT X o I I ] E R R sl = Y S

coat-g F K 2 1k 1Y 85 1 /2 2H B coatomer & 5 1A 1Y
BO/Y(-COP AT Ky, EARXTF COP 1 ik A by &
eV SRRl S A B PN 5 % ey (S [ D L IR )
SV 2 R LR AR AR AR Z2 oAb DR, ) 403 o
TR AR LAY COP 1 THREMIMFSE LI, COP 1 FEM T 11
Bl kL —E/EH, it siRNA TS5 A M,
COP | 7E4-4a . B8 K 5t A F it 8 75 1 &2 o v i 1
H(Zhang et al, 2009; Cherry et al, 2006; Konig et al,
2010), M FER—L MR KB, COP I 7EHFM
AEERTREE ZMEH, BREWEN AR . RNA
() 52 RN 22 1) I N A2 i o 3d 3 COP T 11 4 S ESE Y
RNA THLSEHEG, AT AR 75 76 4 N &2 i 1
HE N & (Konig et al, 2010), i = coat-g 21
S35 P 1 98 (Vesicular stomatitis, VSV)FZE i) 3 %
M B (Semliki Forest viruses)AY/E 4L f& 1K (Daro et al,
1997), 3 HAE#E— 1) RNA TR 5 ENE 7 X —
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238 (Cureton et al, 2012), coat-g FE PR JE 75 S i X} 15
BRI R M AN R, ARSI coat-g FE[H 4
K AWESE COP I ZEXT R BRIy A AR Ll

2 % X M
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c¢DNA Cloning of Coat-Epsilon Gene and Its Tissue Distribution in
Fenneropenaeus chinensis

WANG Xiufang'?, LIU Qinghui**”, WU Yin'”, HUANG Jie**

(1. Dalian Ocean University, Dalian

116023; 2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of

Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao  266071;
3. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for
Marine Science and Technology, Qingdao 266071)

Abstract

Coat-epsilon protein (coat-g) is a subunit of the coatomer complex that forms COP I . To

obtain the full-length sequence of coat-¢ of Fenneropenaeus chinensis, we first acquired the sequences of
3' and 5' ends using rapid amplification of cDNA ends (RACE). The results were then spliced by
DNAMAN to obtain the full-length 1402 bp sequence. The predicted 5' non-coding region (UTR) had
84 bp and the 3' non-coding region (UTR) had 310 bp. The open reading frame had 1008 bp that was
supposed to encode 335 amino acids. The fragment including 230aa to 300aa belonged to the TPR
superfamily. Signalp 3.0 server and TMHMM Server Version 2.0 analysis suggested that the amino acid
sequence did not contain a signal peptide or a transmembrane structure. PSORT Il  Prediction showed that
coat-epsilon was probably located in mitochondria, cytoplasm, and endoplasmic reticulum. The
phylogenetic tree analysis showed that coat-¢ of F. chinensis was closely related to that of Arthropoda. We
also analyzed the mRNA expression of coat-¢ in different tissues with quantitative real-time PCR, and
found that it was expressed in all tested tissues including appendage, hepatopancreas, epithelium, heart,
stomach, intestine, eyestalk, muscles, gill, lymphoid organ and hemocytes. The expression level was the
highest in muscles, followed by the gill and appendage. Our results provided important information for

the functional study of coat-¢.
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