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FEAEZEEFMEEEER TCTP ZEM
BEEEEAEREREL FHNRIE

L mY BEEET O OB ZEn' &£ @0
(1. BRSPS Mg B 2013065 2. AV A SR Ml il Hp45 & JR H S0t &
R EDK P REET S R B KBRS 78 2660715 3. T EIEVERLE S AR E R SR S g

MRl S By T RIS FH 266071)

HE HIENT 4 R A I (Exopalaemon carinicauda) 0 £ & 8 fn 97 % & & J& & £ W 2 FHLH,
KR EFE AR A EH M E A ERH TCTP, 34 4 B £ ® TCTP. Hif-1a. Beclinl
M B2 EMERBHNKEART, EBFRAONEEGRARTEF N, T REHMLE, AXE
7, R EY TCTP 3£ cDNA 2K % 732bp, 4% 168 A EF, EA#A ) TCTP1 #2 TCTP2
R LK PKC A2 TKTT % mTOR {5 5 # %4 x s B (h A, BB A I, WRshdy TCTP %k
Bz EH o P ERT I C R cys A, UM E T, BRBI TCTP 5§ # 4 4 %%
(Eriocheir sinensis) % % 7T, 4 A S BB EFNERRATNEL TR R A ERD T, HE
B TCTP R NGB B = G K Z ¥ 23 WA % AR Hif-la. Beclinl 71 Bel-2 3 [F 3 3K # % 4
L, BRI BN E KTk, REKBMEZETE, £AERKP<0.01), XEHHFEENE
BARMARBHRRBHER XA AEEFATRAL A SEAERBAVTAAREREINEREAREN S
o JIE TCTP XAENEKMEA ERS; WE Hifla RN ERE B RENFEAT, X
S5REMINEE AR REMS AN I E Beclinl HREREKMKXAERS, 5HEATINE EcR
FEMBPAMN, GWE B2 R KT BBPAHAR, XV S RERLETEAT S ERERRHEAN
UM EEAN AR, AFREW, AEERLRH TCTP, Hif-la. Beclinl 2 Bcl-2 754 & & 4 9
ERFRHMAEIMELEER, THALESER AT ERATTEEARNARMTELE.
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TE, 205+ e B B IR S ALH] i TER A . Bp
B AR O S RCA IR iR B S SR L, 1EDP
A M RIBIFR R, 5H B AR 55 B AR
CRIBESE, 2014) WP R Y], F R AR A R (Ve)
A SR . R AR, AR AR A
(K3, 2015; 20855, 2016; BRFE, 2015), X5
H A< 78 U (Macrobrachium nipponensis) . % 8 IF
(Macrobrachium rosenbergii) ¢ AHALL, M5 H A< X} 1R
(Marsupenaeus japonicus) . FIHXTEF Penaeus vannamei) |
v [ BA X R (Fenneropenaeus chinensis)<% 513 85 £ H 5
FEAENFE NG A A B KX B (Yano et al, 1987;
Fainzilber et al, 1992), HH=MEL I, H7csh o0
R0 A PR B A0 A WA KA BB R A
e, BRI A BV AR B,V A o A W o
AL PR JB O0 A5 20 L 5 L TS I 1 R R O 7 A B e
BL(EEREE, 1999; XA IREE, 2009). Suwansa-ard 45
(016)WFFE A& B, W rcsh¥y A Webric 3 H & A HAt 5
YA W A IR R, S A i s, B IR
IR F AR IC A Beclinl , LC3 4576 B8 & A= 1) BB}
AR BT (T BE 3 R 4RGN S P, T AE B D 4 P OR
B X UL AW 5 WSS ah Yo kA LR %Y, B
AR T 52 s U0 3 7 R B 0 IR i AN A

20 i 18 W L Sl ST LU R A, T H AR
Rz | EFRRZ N HABN O , hs EE R S5 4
fde T, TR NI RSE . HEURT . M
R APV A )y TR AR AR . SRS T
(Hif-1) 25 A o Al B AP AY 5 SR, 1Tl B4
MBI HOE B A AR T A AR AR R P AR
FEMEE R 2 5 20 M e o 4 o e 4 ol i g 2
(TCTP)A] 5 Hif-la a4+ 454 T VHL 1Y B Z5H5k, f&
¥ Hif-1o ANBEREAE, MIMHESE A W& 4= (Chen et al,
2013), Beclinl /&ML 304 A WA Y 55 3 F A% o 7
A SCEERENT 1, T VPS34. VPSI1S %A% PI3K I
ST F W, S A W U X (Funderburk
et al, 2010), JAT-F 1 Bel-2 7] L)L 5 Beclinl 254 #017]
PI3K I Wi, PTG 45 A Wk Y % AE (He et al,
2010),

B4l 988 5 19 (Translationally controlled tumor
protein, TCTP)&—Fh7E FLAZ A rh )32 3Rk i /& ff
SFZIIREE M, PRIAE K 2 B0 0 20 3 v s ARk i )
%, DMEHIEE | R E S5 e i1 SE e o A
1T 2 (Batisti e al, 2012), WiFLEh# TCTP £
REPE R A FIESE, M HLEI MR R ZL . TCTP
[ Serd6 %k KL M W2 Ak T I 5 40 MO 1 4E AR E 1 (Yarm,
2002), TCTP it 5 Octd 3 31K SF1 i sS85 A 1

4 41l 43 4k (Cheng et al, 2012), TCTP 7 il i 5
mTOR {55538 [ A% O3 10 AH B AR FH R R 75 40 i A 384
814 (Bommer et al, 2015; Chuang et al, 2016), %3
#h, Chen %(2013. 2014)iF58 &I, TCTP i FEMHFL
gy Amh R EEZWHETEN, @
AMPK-ULKI1 #7157 mTOR T iiFF k4G 40
HWg, [EEERET HIF-1o 85 AWIE T, s
Bangrak 2£(2004) % ¥, TCTP 1E X ARG 5% 4 B &
BAE, TCTP 1EH 72 s v i S eV F O IF 53 34
Moo Leu % (2013) # — & #F 58 4F 3£, X} HF
Pm-fortilin(TCTP [R]JEZUY)) AT 8 WSSV i 3%KiE,
i3 Bax # i Zkr A fih & RO AR YR T STAESR, MOk
Z I KB, VFZ W S8 84 TCTP 76 P 5 24
) S B B 2 2 R 3R, SO DA A X 5 B R 2 i
20 245 41 B JR A O . Loongyai(2007)%5:i8 & B, TCTP
Al 5 EF-lo JERUCRGY), 85 240 i 5e A i B0 58
B . Makkapan S£2011)AF5E R, S-F 60T 8 2
HE TCTP 7E 2575 X iR (Penaeus merguiensis) 9P 5+ 1)
FORMAINE LT, RN LR AR B LR .

ARFEIE 1 SO R IR TCTP 3, JEFSE B
WEJE IR IEN TCTP, Hif-1a. Beclinl F Bcl-2 “54E4F
JFE A IR B B K 7 SR AR O R ) Rk R
EE R AN E T PR, B R R DR
RS B o TR AR | P AR I A 4R
HEBRIEHEAE

1 #MRE7RE®
1.1 SEIG#H#Y

SIS I R AR FLAR H BRI RK A AT
1.2 SRIEEF

Trizol 1R A 36 [E Ambion 2] 5 J e 515
£ Primescript RT Reagent Kit with gDNA Eraser,
Smart™ RACE ¢cDNA Amplification Kit, PMDI18-T %k
k. KIGFF 2 S 400 DHSa, % 55 & SYBR®
Premix Ex Tag™ H1 ANTP Il [ K j% TaKaRa 2 7] ; HiFi
Taq W04 H TransGen Biotech /A H]; DL2000 Marker
W A RARA: AT BRA B 5 S5t IR B e g 1ol i a5 4y
IR 2 AT BRA w5 HA 3R] o 7 2 Hr 4t
13 SEWAHE
131 ARG TCTP AW LK  HUEHEERA
RAZHEY, IR Trizol 50 6 W] 342 BCF FE AR A
RNA, il H 58 v & i, #% M Primescript RT
Reagent Kit with gDNA Eraser i B 455 il cDNA 55—



43

U AR R B ) R R R IR TCTP s S W R A S R A B R R T R Rk 103

B, #2218 Smart™ RACE ¢cDNA Amplification Kit 1t/
454 L RACE-Ready-cDNA ,

2 BB R (R4 S 41 F0 NCBI - Blast fiY Ho 4%
B, KA Primer 5.0 3K HRE RS 14, Xl
BGHAT iR, LG LAY cDNA 55 —5% MR HR 4T PCR
P8, VKN Premix Ex Tag™ 5 ul; IEJX 0549
2% 0.4 ul; B 0.5 ul; K WFEIK 3.7 plo VRS
95°C 5min; 95C 35s, 60C 30s, 72°C 1 min,
I35 MEF; 72°C 10 min; 4°CHRAF. ¥ 3= HH
PRASIN , KA T AW TARE (i) e AT FR A w1
553 S 21 50 HE X B IE

3'/S'RACE AP ## R i) J BEA S %, BT
3'RACE 5|#/#1 5'RACE 5% . LA RACE-Ready-cDNA
BT PCR 371G, SOV AR R AR 0.5 pl, ANTP
0.8 ul, UPM 5|4 2.5 ul, 3'/5'RACE 5|4 0.5 ul, HiFi
Buffer(10x)1 ul, HiFi Taq i 0.1 pl, KE 7KK 4.5 pl,
FOWFRRE A 95°C 4 min; 95°C 30s, 61°C 30s, 72°C
1 min, EEHFETE 0.5°C, 11 MEH; 95°C 305,
55C 30s, 72°C 1 min, #£ 24 ME¥F; 72°C 10 min;
ACORTE o 73877 W) FH BB W I i Dk R I, MR 0
T 791 10 B A5 6k vk %) B A 2R A T 0 [l
M) DNA 5 pMD18-T Rk 32 , FII k%
ARGTFRESZ UM, HAN T ERIGHREE,
PR s e B — TR 7, % PCR BB Y .

¥ 3'/S'RACE LI K [a) |7 Be iyl s 285 1 1
DNAstar #{F9H2, RMSHE R AU TCTP cDNA &K

JF4k %] ORF, BHIFEAZAELMRITH], %755 NCBI
B 12 P i AR P 81 HE AT FO G SE .

1.32 ARG TCTP FlR 536 % bt feit it
o 1E NCBI $04 5 o A $ R R 9 Ff TCTP (1)
FJE S, iz A ClustalX 2.0.11 1 DNAMAN %}
AN Zh#) TCTP (R IERR 7 5 1T 2 35 L X o0 Hr o 7
MR L xHE R, FIH MEGA 5.0 %1 Neighbor-
joining LM H R G LM

133 H RGN TCTP Baw Az 354 &
FEHYF TCTP & H B4 PE 081, F Protparam % fF
TOA AR TCTP 8 AR AL . S5 . 7
T, 7R BERBEMAR SRS, @i
Predictprotein % . PROSITE $# 4% R0k, T
%5 H P E DI REIRSE ;. 12 ] NCBI ) Conserved
domain search Il HE TN % 25 1 AR A ST 245 ke 35

1.3.4 # R &a¥F TCTP } H # Real-time PCR & &4
ol MG TEIE [ 55 (20 14) % B B % 75 A9 40301, it
JREHF B8 1 MR 1) S FB e R B B 20 2R, AT 90
WM. SRE R AR A, @il fE NCBI #dE 1%
Fext, $RE] G wEE LR (Beclinl . TCTP, Hif-1o Fl
Bel-2)[38 53 750, R Primer 5.0 BAFBEH 7
FEETIYIEE 1), LI 18S ANZ, #IBIEE miki|
AR INEE, i ABI 7500 Fast Real-time ¥ #§
MELE R, SR 2724 S R P g e 4 3[R
N L T R R AN Rk, H SPSS17.0 # 4
AT W E VAT

x1 XHAREASIMFT

Tab.1

Primers used in this study

5| Primer J¥%1) Sequence(5'~3")

& Purpose

tha] i BERYTEHE Cloning the internal fragments

5'F1 3" K ¥ AY FifE Cloning the 5” and the 3’ end

Wt 5E & PCR Real-time PCR

Wt 5E & PCR Real-time PCR

Wt5E &= PCR Real-time PCR

Wt 5E & PCR Real-time PCR

TCTP-F TTCACCGACACCTACAAGCAT
TCTP-R CAAGACACCAATAACGAAGGCTAA
TCTPS5-1 CCTGCTATCCAGAAACCT
TCTP3-1 TTCCGATGTTAATGGATGAC
TCTP-realF GCTTTGGCAGCAAGAAAGAC
TCTP-realR TTCGGCTAGAGGTTTCTGGA
Beclinl-realF AGCCTGAAGAACCAGCTGAA
Beclinl-realR GTTGTTGATCGTCCCGAAGT
Alph-realF AAGACCCCCTCCTCCTTGT
Alph-realR ATTGGCAGGAGCATTGACTT
Bcl2-realF ATGTGGCCGGACTTATTGAC
Bcl2-realR TGATCTGCTTCTGGTGCTTG
Actin-F CCGAGACATCAAGGAGAAGC

Actin-R ATACCGCAAGATTCCATACCC

Wt 5E & PCR Real-time PCR
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21 BHEAMTCTPEEEERSH

AHFFE TS FE R IR TCTP 3K ¢cDNA J¥
G, 45N EcTCTP, %% 4K A 732 bp (GenBank
No. KY411921), fufE 54wt X 76 bp . 3'AEZwh X
149 bp LI J2 Tk BlEAE 507 bp, gt 168 AL
FIBSHL AN 4.48, 290N 18.769 kDa (& 1),
HA TCTP1 1 TCTP2 W34 ST 45 kel

22 ECTCTP RREE®RFI SELLXIFEMiHL
B 53 #r

AP TCTP R IEFR)IT 5 1T 2 5 x4
UL 20 MK 2 AT Y, A A TCTP BEA i
SPIF I A —E 1922 575 . B R IR TCTP 5
YR EESE (Eriocheir sinensis) [T — 8 fcom , M EZ
[ TCTP AR RS, BANFFNE A 723)
YR ELEh Y Z M EA B 25, k. HIEshy
TCTP A& & R (Cys).o

1 CCTTCCCTIGGTICGCCCTCAGTCCGGAGAGCARAGRACCARATCTAGGCCARATTTTTACCGT

61 CAATCATCCATCCATC@AAGGTCITCAAGGATCTTATCAGTGGTGATGAAATGTTCAC
1 M K VvV F K D L I M F T
121 CGACACCTACAAGCATGAGATTGTTGATGACGCTTTTTATATGGTGGTTGGAAAGAACAC
6 D T ¥ K HE I VvV DDATF Y MV V G KWNT
181 CACTGTAACTGAGGGCGATATCCAGCTTGATGGTGCCAATCCTTCTGCGGAAGARAGCAGA
% @ VI EGDTIQLDGE EZNTPSEAEEAD
241 TGAAGGTACTGAAAGCAGCGCTGTATCCGGTATTGATGTCGTCTTGTTTATGCGCCTCCA
56 E G T E 5 5 A V VvV VvV L. FM R UIL Q
301 GGAAACTGGCTTTGGCAGCAAGARAGACTACCITACCTACATGAAGGAGTATATTAAGAG
76 E T G F G Y L T Y M K E Y I K S
361 TTTGRAGAGCAAGCTAGAGGGAACCCCAGCAGCTGAARAGCTTCCTGCTATCCAGARAACC
9% L K G T P A A E K L P A I Q K P
421 TCTAGCCGAATTGCTTAAGAAGTTCAAGGACCTTCAATTCTTCACCGGTGAATCCATGAR
116 L A E L L K E F K D L Q@ F F T G E 5 M N
481 CCCTGATGGTATGGTTGTAATTGGCGATTATAAGGAGGTTGATGGTGAAGARAGACCAGT
B3 P DG MV V I G D Y KEUVV DGTETET RP V
541 ACTCTATTTCCCTCTGTTAGGTCTAGAAGAGGAAAAACTTAGRCAGCAATGTAACTTAA
%6 L ¥ F P L L 6 L E E E K L *
601 GATCCAGTATTCCAGTCATCCATTAACATCGGAACATCAATCTCATGTTGAATTAGCCTT
661 CGTTATTGGTGTCTTGTTITAATTTAATARAAATTCCATCTTARARAARAAARAARARAAARD

721 ARRARARAARAL

K1 HRAEF TCTP 3K ¥ 5 FIZ HE R 7 51)
Fig.1 The full-length cDNA sequence and deduced amino acid sequence of EcTCTP

ATG WEIRE T, TAG AL ILEW T, TRIZOVE AR C RO, B s B 1 B A
ATG is the start codon, TAG is the stop codon, protein kinase C phosphorylation sites is underlined,
casein kinase I phosphorylation sites is indicated by ellipse

ty e an el 3, mFL RN —3, Hoes)
Y9 —32; Wrcsh Py R AR5 1R D 3 BRI H i
AR AL R B, EARESN 825 7 ONIEH
b E B G R BT AR . LA T X R AT H A X B
Rh—3o

23 BERARERGEEEANINERELESNH
Rix

231 TCTP AR EKRGINTINER TR PR
TCTP F:R e B H RO 8 % B ad FE rh gl 4t
BULE 4, Wl 4 iR, KRR TCTP 3R AE B
% A Rk i m OF B R T H b e
(P<0.05), SRJGHFE T I, 1677 5 R 2 Wk B B I .

IR TCTP J H7E 3 Al I Fe ik B AIG, 72/ MEK
eI Ik B e BT W 2 v T RN 7 i A2
(P<0.05), WA= KB 31 77 J5 R 52 W 3Rk S TR
JFBRAR T TCTP R 3RIK S RN TCTP ik it
1) 60 15 A4 o

232 Hif-lo AHEXFRGITFELFERTHE
ik Hif-1o FERFEF B AERUP S & & o f 4l
ZURIKILIE 5. R 5 s, IR B Hif- 1o 7550
HRBWEMA/NME R RS B, R EEE
St TERAE R ISR B2 S AR A 5 35 I T 2
WI(P<0.01), KAEKMS KA ICE %245, (B EK
Fr= R E HI(P<0.05), B Hif-loo FEFFEIN G
KB WaIH RS B AL, B E LT/ VE K IH(P<0.05),
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ABB05535.1 o
ABZ90154.1 & VER Y G
KY411921 BHETV G
ACR58988.1 G VERY D
ABY55541.1 B YERY D
AEF32710.1 B MER T G
NP_937783.1 B THE S G
ABD65408.1 2 TREL i
NP_033455.1 ¥ IRE T 3
AAQO1550.1 1 c
NP_001253308.1 1 B

ABBO05535.1 Q N 113
ABZ90154.1 Q N 113
KY411921 G S 113
ACR58988.1 Q i) 113
ABYS55541.1 Q N 113
AEF32710.1 G S 113
NP_937783.1 D. 7 118
ABD65408.1 N. D 117
NP_033455.1 T. S PEMIGEA 119
AAQ01550.1 T. S FEMIGRA 119
NP_001253308.1 T. s FEMTIGRL 119

ABBO05535.1 KKERD D 168
ABZ90154.1 KKERD D 168
KY411921 KKERD D 168
ACR58988.1 KKERD D 168
ABY55541.1 KKERD D 168
AEF32710.1 KNERD D 168
NP_937783.1 GNERN h 171
ABD65408.1 GRERD D 170
NP_033455.1 ZANENN D 172
AAQ01550.1 ANERN D 172
NP_001253308.1 ZANERN D 172

A
x

K2 BREAYF TCTP 5HALYF TCTP & IR 5 £ & Xt

Fig.2 Multiple alignment of TCTP amino acids of E. carinicauda and other animals

ABB05535.1: W [EH XU Fenneropenaeus chinensis; ABZ90154.1: H ARZEXTUF Marsupenaeus japonicus; KY411921: HREH
LN Exopalaemon carinicauda; ACR58988.1: EJ 35 B X5t R Fenneropenaeus indicus; ABY55541.1: LA TEXTHF Litopenaeus
vannamei; AEF32710.1: ARG EEIE Eriocheir sinensis; NP_937783.1: B £l Danio rerio; ABD65408.1: KZZ ]
Scophthalmus maximus ; NP_033455.1: /NGB Mus musculus; AAQO01550.1: N Homo sapiens; NP_001253308.1: BiAE
Macaca mulatta ; A: GTPase 45518 GTPase binding groove; T—: TCTP1 Al TCTP2 JjfEk TCTP1 and TCTP2 functional
domain; ®: HFETNY C K= Z IR (Lew) FIH AP C A 2 it 2R (Cys) Leucine at the end of C in crustacean and
Cysteine at the end of C in other animals

57— ABBO05535.1 Fenneropenaeus chinensis

98 ACR58988.1 Fenneropenaeus indicus
99

ABY55541.1 Litopenaeus vannamei

100 —— ABZ90154.1 Marsupenaeus japonicus
|KY41 1921 Exopalaemon carinicauda|
m 10.1 Eriocheir sinensis
43 ABDG65408.1 Scophthalmus maximus
—{ NP 937783.1 Danio rerio

— NP 033455.1 Mus musculus

100 *LNP 001253308.1 Macaca mulatta

84 L AAQ01550.1 Homo sapiens
P asE—

0.1
K3 RFEYF TCTP &R 7 51 ke

Fig.3 Phylogenetic tree analysis of TCTP amino acid sequences
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ﬁmﬁ e, rS 201 4'0%:
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L2840 EE -H—ggl5- -3.0_5_53
= E & 063 S 2z g losw S
B/ 8230 = S EEs &2
g = 2g & 28100 12058
E> 7] %& ﬁ""
5 & o o 2
= 0.4 e "kﬁ <= =
KEg 20r K & 2 115 ® &
EQU jor K > .8 mx
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Kl 4 EcTCTP 764 R RN 8% & & W B A ik

Fig.4 Relative expression of EcTCTP in different
development stages of ovary in E. carinicauda

H: FFEEMR; O: Bpsit; 1. Mgy, . /MEKE; .
KRS Ve e, Ve PEmEY. TH
H: Hepatopancreas; O: Ovary; I : Proliferative phase;
Il : Niche long term; II: Long term; IV: Maturity;

V: Postpartum recovery period. The same as below

il _ _
:’lg 30 B i /I# Hepatopancreas 1.2]111@ g
3 ] £ / =]
g;\ 5L = JP & Ovary | 1.0-’%.5
EZ . B3
B8 20 1085
zez £S
= 7 & L i
.%0015 0.6%8
= g2
A58 0t JoaS &
Bz .8 %5
Hs st {023 2
S SE
S P
: o 52

*HIHI HIHNHV Ol 01 Oll ON OV
K EH Development stage

Bl S Hif-To SEPRIEAS R 11 0F O SR45 2 1 A0 RO 265k
Fig.5 Relative expression of Hif-/a in different
development stages of ovary in E. carinicauda

MOINAE I 20 77 5 W 0 e 2 T i, IFAE = R R
Fikmik Bl e, Kb, MK E KRS
To i E S AR Hif- 1o fIEIRZRIR 2 R R
Hrh RIEH 1 26 5

2.3.3 Ec-Beclinl AR ERREEGIFIFEELBTIE T
)k B HHF Beclinl 3£H (Ec-Beclinl)TE U 8 K&
FI P RHSFTEMAE 6 B, HHEEFR Ec-
Beclinl MIFEIARN /N KRR H T, RAK
FIREW B E THEP<0.01)IF A RHRAL, MR K
) 7= J5 Wk 2 2% 56 1 B TH(P<0.05) . B LY Ec-
Beclinl MIFEIARN /N KRR H TH, RAK
FR N R E L THIEE B R (P<0.01), B A
Je PRS2 B B3k i B R R (P<0.01),

HI HII HII HIVHV OI oIl oIl OlV OV
& B i Development stage

Kl 6 Ec-Beclinl 754 F& F1TUF G154 & B WY A XS Rk
Fig.6 Relative expression of Ec-Beclinl in different
development stages of ovary in E. carinicauda

234 Bel2 AALEKFROII LR Fidsedas ik
Bel-2 BFAEBRAMNINELT R EF SRR
IKEANE 7 s s BB Bel-2 A NI FE 3 3]/ N
R IAE A 2 FR(P<0.01), KRAKBN BET
R I35 B B AREL(P<0.01), U AN 5K I %5k
HEHTHEEES AR E . T Bel-2 FEK PIEHHE
BN FRRE I, B2ERARE, RAEKD
FEIEM 2 FE(P<0.0) IR BN RAL, BRI 5
PRIZ TR e ) R RN 3 B TH(P<0.01), fERAEK
Wk R AR, 7RI R R R

1
(3]
[=]

[ R O N = T Y- -
Bcl- 2 FILE GRS P AR R IA B
Relative expression of Bcl-2 in ovary

1 O JiF/# 1% Hepatopancreas

HE5PE Ovary 7

— 3%
W (=]
T T
1 1 1
—_

in hepatopancreas
J
o
T
1

Relative expression of Bcl-2

Bel-2HERTENTIR IR T AR Rk i

1
S O o o o =

0
HI HI HMHIVHV OI OIl Ol OIV OV
& B Development stage

Kl 7 Bel-2 JEPITETS FE H T 00 45 5 & I A AR X 0k
Fig.7 Relative expression of Bc/-2 in different development
stages of ovary in E. carinicauda

WP L2 E B, AFEYF TCTP #REA
RSP e TCTP1 A1 TCTP2, i H & Glul2.
Leu74. Glul32 SE07 5 B PASF AR & o Dong %5(2009)
W5 RM, Glul2 FEM AT AZE TCTP 1) GTPase 445
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&R, W@ T 5 Rheb (9 Lys45 b 0F, 204012
S3i% Rheb 1) GTPase i& 14, MifiiH#% mTOR 155
W, DIREHIN & B, B R AR TCTP A & A &
P C(PKC)B R fb 7 ot 8 22 R s 1T (KT 1T )
FRAL A7 54, 17 PKC A1 KT 11482 mTOR {553 %
BBY, AT LA o 1% 3 R T 40 A A K TR R AT
(Guertin et al, 2006). FrLL, )@ HEF TCTP 1 Gl
it 5k KA A mTOR 155k S 54 4T 3h
(I

FEURSRAS e BRI, [ R DG 3 PR 7 2 P R
W AR A R R R R TR A TR AR T o B
B, B R A URRTEAR TCTP 5 K 75 14 58 1) 36 35 it it
B, ZIRFRIB R TR, X SR IR AT R
208 N8 e A% Tl 1 2 3k b A B A AR DM (2 AR AR
2016), H 5H|EXF T7CTP FEFAE by ER ik
P HA —F M (Loongyai et al, 2007), A& HUEF TCTP
TEUREF /MRS B RS, X5ERES
(2014) K LAY & F IR O S/ INA H 0T B 10 S N D
A W U0 RE 40 B AR 4T . Makkapan Z5(2011) 5-
F£ {0 iz (5-HT) b B T] %558 X iR (Metapenaeus  ensis) B}
B, kB S-HT vl {2k H 5632 g (MF) BB I ik £
FEAE NS & B 2 0 HE R, 8 Tl B SR A4
) TCTP L H ik LM,

R LR Hif- 1o P7E BT AR P 10 36 5k i v T
GRS, AR Hif- 1o 2235 a3 5 SR IR B3R 1
() 2235 A KB S5, BIAEAMIE A DF 8 2R IR e 5k i
IR B3 (R BB R N A KDY, R R Hif- 1 a2 35
1R, FEAMIEE P AR R A IR Ok AR R
UL, AR HIf 1ok AR BUSLHIf1alf) 3R
RS R B R R R AR —
B 2 D3 B B 7 I Pk G R B CR R OT 5
2015), X ULHH, 3E Y0 Gk A SORBE T RE A R [ AF
P K H T SR E 2014 KB, B R IR
PR ELTORR R, TOIMAS A S, R 5 R A AR o

REBUN AAE TR, AN —ERE L
Bk T IZAEI

A R U A B I TR B8 Beclinl 3£ X 5 Hif-1a 3£ M
FRIK A2, FE P REISEQ015)0F 5T b B RO i
FEW R, AR T MR Hif-1a)5, Beclinl ik F &,
NIRRT T Hif- o335, fE3E 00 5 A mEf kAo
Beclin 13 v] 45 HoAth 17 W5 85 14 5 67 TR W /MAR,
I W 2 A 1 G B HE A (BR324, 2007), I, &
& R I 18 B Beclin1 3 A W] BEAE Hif-1a ) 1T T S
5 AR LA, 5 AMNEME IR E R A R G . o

i1 Beclin 1 55 P () 22 15 DG 78 W1 21 K AR KW R A i
AW T, HFERAERK IR SRS, ERER 5
PR Z W Beclin 13 R B 32k 1 R R, (X 56 8 FHERBE
F2 PR AR (EcR) A B 51 19 32 38 F AR B R A2
2015), AIAE S50 MR 2R Rk A MM, 3
RAF-AF(2015) IR, A T O 5L AU AR H EcR 1%
Z 5T iwE A RS, H T REXT B 8 14 2 Uk i 2 B
BITEN . B, &R A ER A WA S K Becling
AT RE 7E T i 0 O LA Bl OP AR R A R P R A
P AVER

B IR AT B IR Bel-2 38 R /N A K3 36 0k i
. BASFRIR G Beclinl N —3% . WIFEFRM, 14
T- & M Bel-2 1] 3 1 BH3 45 #4 3k 5 Beclinl £ [ A 45
A, NI 240 B WEAE R, AT RE XA M B 2B 0] B
W T 5 S B A FH (Pattingre et al, 2005; He et al,
2010; MHHESE, 2013), X UL R H AR AR Bel-2 7]
fiEid 1 5 Beclinl 25 G40 il & B H 10 B W19 & AR IFAE
HER AR A & A FL g, DFoR R, KAEK
RIS 2 2 P T i 1 D B0 8 8 1 5 o P B (2
T4, 2015), 3% Ul B B AR Bel-2 1] fE8 o X 5 Wi Y
R iR e A7 s e = NI OR=S A < =S = LN IR
Bel-23ENAE DN § 0k & KA Kk i ik, R Rak
B B R P 8 Beclind 3 N i 26 ik B B R I
Bel-22 4 7T UL i 10 4 Beclinl 5 VPS34 3L 45 & & 1%
T B AERH, UL R AR EY S Bel-2 5K 5
Beclin 3£ P RIMER, LR 4 i R AR K kA A
T A0 ) At s 1 7 5 e o SRR T/ AR R R R A K
S UG B B AR 1A B B R 20 B S A AR Y B A
(G ESE, 2014), HL, Bel-2F1Beclinl 3 R 14 ) 4
Y R R R AR F [ Y &k AR T RE S S 5 D TR B
B R A A C

25 LRTIR, UPEE & BT R R R s A
TCTP. Hif-la. Beclinl Fl Bel-2 AHE P, W HEE T
A WEVEH 2 56 B R O B8 1 e i 98 9 02 0 B S
KB

4 NG

AT SERERT 2 T B IR TCTP 2 [ 4 K I X
AR H RS RN REREAT TN . 534N, e BE ST O
ST Y WA Ok PR L FE IR R A B S o
2k, AR T U0 B A A s B 4 Fh A RO
PR AR 4 e o Ay I T R 1 O B A P A R
o R REE R A REA R T e
fifh, AL PRSI AIRE B2 AT ST P A T R
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Cloning of the Translationally Controlled Tumor Protein Gene (TCTP) and
Expression Analysis of Autophagy Regulatory Related Genes During the
Development of Ovary in Exopalaemon carinicauda

MA Li"?, GE Qiangian®, XU Yang'?, PENG Suxiao'?, LI Jian**"

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Qingdao  266071; 3. Laboratory for Marine Fisheries Science and Food Production Processes,
Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266071)

Abstract In order to understand the regulatory mechanism of ovarian development in Exopalaemon
carinicauda, we used RACE (Rapid amplification of cDNA ends) technology to clone the translationally
controlled tumor protein (7CTP) gene. The full-length cDNA of TCTP gene in E. carinicauda (EcTCTP)
is 732 bp long with an intact open reading frame of 507 bp encoding a polypeptide of 168 amino acids.
Six kinds of functional sites were identified in EcTCTP, including one N-glycosylation site, three protein
kinase C phosphorylation sites, six casein kinase II phosphorylation sites, three N-myristoylation sites,
TCTP domain signature 1, and TCTP domain signature 2. Multiple alignment analysis and phylogenetic
tree revealed that ECTCTP has the highest similarity to TCTP from Eriocheir sinensis. The results
demonstrated that the cysteine (Cys) residue at the C terminal is highly conserved in all the animals,
except the crustaceans. The lack of Cys residue might affect the oxidation resistance and the formation of
TCTP dimers in crustaceans. The expression profile of 4 kinds of autophagy-related genes during the
ovarian development period showed that: (1) EcTCTP gene in the hepatopancreas from proliferative stage
to postpartum recovery period decreased. (2) Expression of EcTCTP gene in the ovary was the highest
during the minor growth phase. Furthermore, the expression profile of Hif-la, Beclinl, and Bcl-2 in
hepatopancreas showed a similar trend, that is, high expression from proliferative period to minor growth
phase, the lowest expression during the major growth phase with an increase during the mature period.
The expression level of the gene Hif-1 in the ovary was similar to that of the gene vitellogenin in the ovary,
which increased from the proliferative phase to the postpartum recovery period. The expression level of
the gene Beclinl in the ovarian cells increased from the proliferative stage to the major growth phase, and
reached the highest level during the major growth phase, which was consistent with the synthesis of
endogenous vitellogenin during the late development stage in prawn. The expression of the gene Bc/-2 in
the ovary was the lowest during the major growth phase. The results illustrated that the autophagy-related
genes might function together in the ovarian development of E. carinicauda by regulating autophagy
during the synthesis of vitellogenin.
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