38 A 2 )
2014 4£2 A

KoE ¥

JOURNAL OF FISHERIES OF CHINA

Vol.38, No.2
Feb. , 2014

X E%HS 1000 -0615(2014)02 -0193 - 07

DOI:10.3724/SP.J. 1231.2014. 48913

RSEZMEER MYPLMYP2 EARRHELEH K.
RAEBARREMBFHTHEANESERE

ERE, ¥TE, T E, BRE, B h, E4#,

(R R RO AR AL J7 g K S SR A U SE g %, 30T R 116023)

g IR

WE: VRTEERE NS ERL LN w, AT MR R S0 ZEEF% cDNA CE &
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PCRAZE T HER SRR EFMANAERREIANAMBE(ZHN EED B D F R4
HGh KEGE ERGE ERFHEMBES) RETHARCFRA VEER A
PREE A O R A R ) KR IR E B8 (20 C 4 °C,30 d) Fu iR IR B R RRE (7 T4 T
1C.-2C,2h) ke Pkt E, HREIN,MYPL o MYP2 Rk R E AR .
(DERBEENBEER YA BT ERE MEWNBEREXE ARSNBERLERS;
DAETHART EHRLERE, ERERFEATKRE, XA AL P HHRE; 3 A
K30 d)BEEMET, AR T MYPRAEHEEMEKAN4TCT 12T 20T, HAE4TH
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TE 1 A5 3l 9y 10 98 8 i A e R 40 i i
EEE R OB AR R N RS R M
£E 2 00w, DL AR AR AR 5 IR iR TR BT W 0 R
P, EEAT S ERAAFENENEEH
(yolk protein, YP) , B & % i £7 7£ F 3F i 7L 09 A=
SRR — MR O, BT AR OE A
NEE, o EE YIS M (major yolk protein,
MYP) ' H A B A B ) AR T T
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HE IR G % B 9 3R 4 B R 95 . Unuma
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B oz — RIS A B 5 1 A AR Ak,
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Feakd 30 K H 5 R 2 A A 5 R AR SR 5T
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1.1 RS0 . ZRMPEIEFH

S BT ISR AS I 2 Ry Al AR AL 5 T K 3 57 5
N S0 5 R BE A AL T A b AR 2 (336.0 g)
VR 2B T FR G 45 4% b B0 B R U O R S 4
R MESHEON G, 4 Tl 287 1 AR kG
TN LEHG, I FE I 570 520K B 09 093 46 it B2
21 ~ 22 °C, 2 /N H &) 4K 0 JF s 5% WA E B
( Chaetoceros) MG LW, & RN FE— E HH)
BK, B RHELEY R T i 4ok, Y R H-L k)5
W S5 X fik T 5t 356 B 45 T A B o A 3 e
TR, I R B AR W D o B 3 ( Chlamydomonas )
FIHES R, 258 2 M & 5 2RI RHE S 1k
1.2 BENE

B K A ia ICH R 10 ~ 12 CHRFH 1
— P82 20 3L (18 ~22 g) ,7E 20 THI1 4 CTHH
W FRAE 30 d T, FEATRE AR AR .

Mg 4k 22 WUH IR 10 ~ 12 C FR 78 i — 1%
250 3k (18 ~22 ), Bl FEAL 22 H il —7 C
—4 C—>1 C— -2 C,[FIEHEEK 3 C/12 h, FHI%E
2 MREEERE 12 h 5
1.3 #HmxR&E

FRAF B BRI 2 IR R4 ik k& 9
B B (32K 00 (R R0 s i 0 N BOR gy ik
H4 ik K 4 ik TR 4 ik | il T &) 44 Fnfe
Z) IR TR AU T 1.5 mL .08 N, M8
BOERZREKIGEEBAR T, T -80 Tk
Ao

R 2R B B PR AR i =
(50 ~60 g), WLk Ak B 3 d Ji5 43 25 4 1% L VI
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2 JE KB iA BUR i 10 ~12 T .20 C
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ZWARTRIG T - 80 CUKFIRAF .

B G FET 41 R -2 CHEFTRE
RS BN 9 Sk, 0 B Hl T IRUA
TS, T - 80 CUKAHRAT
1.4 5 RNA $2E

Z MY 4121 5 RNA 2 BGL 7 & (KR A4
RHEA R R b a0) 384 20 98 43 ) £ ROH) 2
AT A B BB AN TR 2 i R A I i AR i
B 360 B 5 Y S RNA L 28 1% 3018 Wl 68 MG v Uk A
i, 3 A Implen NanoPhotometer 4% Fig 75 [ 73 #714X
() e 00 B RV B AR L R AE T - 80 C
o
1.5 cDNA WJ#I&

B2 500 ng 4 RNA F 200 pL (4 &5 .0 45 vh ik
17 U 5%, BT PR 71 £ 4 PrimeScript™ RT reagent
Kit( TaKaRa, A1 [F K %), 20 pL & & 6 & 25
pmol Oligo dT Primer,50 pmol random 6 mers, 4
pL 5 x PrimeScript™ buffer,1 wL PrimeScript™RT
enzyme Mix I, 74> 1A F] RNase Free ddH,O %}
2o FERMIRAE T PCR AU AT S e 55,37 C 15
min;85 C 5 s,
1.6 S|¥MigitfHiE RIEFENSER

M & NCBI GenBank 1 /% 51 5 AB509225
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Beacon Designer % it RT-PCR [ 5|# (£ 1),/
SR e Y AR . BT RS AN 2
SN B AL3h & B (B-actin) M40 Ml 4 K b
(cytochrom b, Cyt b) By 51 ¥y, 1 £ 435 L B A &
E NS IR
1.7 RT-PCR

F] ] RT-PCR 5% MYP1 F1 MYP2 £ |2 9
AR B B BCT PSR b 3e 0 U Ak 2 s 2H
U iy a5 &, Bt AT 9 Applied Biosystems
7500 real-time PCR system ( Life Technologies,
USA) , ik %] & & SYBR Premix Ex Taq™ Il Kit
(Tli RNaseH Plus, TaKaRa) , £ M it % & 4 B
45,20 pL AR ZH 415 10 pL 2 x SYBR Premix Ex
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% 0.4 wL,JH ddH,0 %p5F % 20 pL, N IF H
95 C 30 s;40 MEFRH 95 C 55,60 T 32 s; % iRt
£ B 95 € 30 5,60 C 1 min,95 € 15 s, #
FH SPSS 17.0 43 Hr i ik A7 Ge i 0 i, fE S R

J7 22 1 Bt (One-Way ANOVA) ik 3| i & K -
(P <0.05) i}, % F Duncan £ 5 i 17 2 & [L 5,
Bt = O EE £ bR 2 I

#&1 RT-PCR 3|4
Tab.1 Primers for RT-PCR

e 19175 (5'—3") P8 B 2 /bp PR % g
gene sequence(5'—3") amplicon size amplification efficiency references
MYP1 F1 : AAGCCATCCACCTTTGAC 92 101 AB509225
R1:CTCTGCCATCTCACGAAC
F2:CATGTTAAGGAAACCGACCCTAAC 213 97
R2:GTGCTTGATCCATTCATATTGCTC
MYP2 F1:AGGAGGGAGACATTGCTT 100 103 AB509226
R1:ATGATGCTTTCTGGGTTG
F2 . AATTCATGAAGAACCGTATGCTCA 215 95
R2: TTCCCTGAATTTCTCTTTCCTGTC
B-actin F:CAT TCA ACC CTA AAG CCA ACA 198 101 [12]
R:TGG CGT GAG GAA GAG CAT
Cyt b F:TGAGCCGCAACAGTAATC 139 100 [13]
R:AAGGGAAAAGGAAGTGAAAG
3751
ot
2 = 3501
e N 3251
2.1 SIMBRERRNSEENHT wool
MYP1(F1R1) #1 MYP2(FIR1) Fr75 45 il ph £k ? 275¢F
- N » , 250
K8 R 7 HLQ Ry BRI, U B LR S P A 5 HLC T 4 % sl
5l 2% > 3 —AAC, 3 M 4 ’
REREE NS I E g, 7] L] 272 g ik A7 A0 200t > MYP2
Xf kR THR(E 1, 2) . 17.5¢ > MYPL
1501 —> f -actin
12 5 1 L 111 1 1 1 1 1 CV’ b
0.102 1 2345102030 100200 1000

T B8

derivalive reporter

0 L L 1 }.
65.0 70.0 75.0 80.0 8
MR/ C

temperature

5.0 90.0 95.0

B 1 iR
Fig.1 Melt curve

AHXIRE  quantity

2 FREEZ
Fig.2 Standard curve

R Z PPN 2 5L B-actin Fl Cyt b B FRIBTL
EPELE R R AR AR, B-actin KN
s 5 M AE HARAE i P Cyr b IR RLE
2.2 MYPERSABREEMBEIIRIE

MYP1 Ml MYP2 £ R Z It g M4l iR & 9 A
B B kAR R ERETE 4 IR Z A A Rk T
TERSIE B PR I 5 SR T 4 2 38, A6 Bl i 1) T fgk 5 &)y
PRI B A BT AR, i 75 FE 2 I 3 3% 3k 6 iy 3 20 )
W, SHA T BEAREER(E3) .
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different development stages

3 MYPERSTREZEMBRHRIEE
LZHREO0; 2. #E0E; 3. U IR 4. D HAR A 5. h R 4
s 6. KEARSAK; 7. MOE LA 8. TUfi F4hiA; 9. HES
B AN [ 7 BE (B 22 8] 22 57 .3 (P <0.05) , T [l

Fig.3 Relative mRNA levels of MYP genes at
different development stages of A. japonicus
by using qRT-PCR analysis
1. fertilized egg; 2. blastula; 3. gastrula; 4. early auricularia;
5. auricularia; 6. late auricularia; 7. doliolaria; 8. pentactula;
9. juvenile
Data bearing different superscripts are significantly different( P <

0.05). The same as the following

2.3 MYPRARBHRERIE
MYP1 Fll MYP2 75| 2 A ] 4 41 v i 32 3k #4
P—F A b Rk e e m, B R T A A
My F B R P AR RIR R ALty
HRE(EL),
2.4 KEREMETRSEARD MYP HRIE
e IR a R, B 2tk MYPL A
MYP2 (1) 3% 35 & Bl K R0 B AR T (B S) .
MYP £ 4 CHFAKAF T RIS 0 W vh 3Rk & e
TE 20 CHRAKM T RIS b ik i RfL,4 C
KT HIZ e MYP B35 R IR A 20 T
PR EIRE L 35S (P <0.05) . i L
20 CH&MHT MYP RFERNEEZEZES (P>
0.05),
2.5 ERHMEEMIE TR SIFELR T MYP fjRik
5 3% 22 [ AL B R 2 1 Hh MYP LRI MY P2

FR REREREPII (7 T) B FH K, SN2 )5 7E
4 C e ik T[] TF 5 A A, W K I — A
K, MYP 363k B [ 28 o 1H E WK, 7E1 C Al

-2 CHIZ W MYP Rk w2 R AMFTH
—F (Kl 6),
—14.0
Hﬂaﬂglz.o d
M= 100
{%o
EE 60 . .
£2 40 be
= o ab ab
SE Ml e ﬁﬁﬁm
> 1 2 4 5 6 7

RIS AFRAN

different tissues

o
Q. 25.0 c
ﬂllﬂﬂig
= 20.0
ggwo
ZEE100
g§50 b b
[«

Qo 5 a ab ab
Eé 0 [ a |’_T_‘||_T_||’_T_‘|’—||
e 1 2 4 5 6 7

FISAF AR

different tissues

4 MYPERSTRAELHNRIELE
LRI s 2. W s 3. s 4. HALs 5. I BE; 6. METEENR
7. P iR

Fig.4 Relative mRNA levels of MYP genes at
different tissue in A. japonicus
by using qRT-PCR analysis
1. respiratory tree; 2. coelomocyte; 3. intestine; 4. muscle; 5.

body wall; 6. testis; 7. ovary
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i 35t O mypr1 b
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H: &-L‘a 0 1 — 1

& Wil [ fii

E control high low
temperature temperature

BS5 BEEBKALEN MYPERALTY
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Fig.5 Effects of high and low temperature
challenges on transcriptional levels of

MYP genes in intestine of A. japonicus
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Fig. 6 Effects of cold temperature challenges on
transcriptional levels of MYP genes in

intestine of A. japonicus
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3.1 ASEEMEE

B-actin F Cyt b %5 P4 23 A F ) 2 3%
DN 635 07 W IO BESE , 0 B B4 0 e 7 2 B-
actin Fl Cyr b JEH KB RUEM, K Cyr b fEAR
[7] %% & Wy Be AN [ 2 48 (1A B Jigo 3 O g 4 ) o
P92 KR8 5 T Bractin FAE R [A 40 40 % 15 Fa
o ABFFEH A Cyt b 18 A & & B Bk ik
SE PRI E S 95 2 P BF S R ) % 3 B B K i i
J3E M 3 RV IR IR B8 R MYP R Rk R, 5
R GE RN R (9 2, A W58 & B B-actin B Cyt b
R Rk TR H L, B A S % #F B-actin fE
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2% 3R 95 S ] B ph T AR 52 6 T 0k 4 4 ep 4 5 e
P R A I B, Cve b B 26 TR 25 32 B R
KA . P, 7E ST S B 5 N 4141
SRR IR BB T A B 5T AR T vk SR TR
AL PRI LR e B4 Cye b 8% B-actin,,
3.2 MYPERRRYHGEEMRMAARHRE

e R4 14 & B Wy B, MYP J5 L4 1 B0 1
J\E S HUEE 1 Unuma 2610 % L T JE 1R =2
R PE AR MYP & 3k 5 MU 1 & 1 80% , L
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RIS IR R % 7 B B, B 25 HE bR 4 1 00 7 W 2 K 3
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RETE &l A I FF 46 2 38, Tl S I ek Bk I AL,
(ER e R Y PO 37y o ¥ =X 3t

AT I R A B R PR E R L MYP 3 B
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B, B AR SR E T,
MYP FEJi| S AR 4L 21 P i Rk i 58 &8, 5 i
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BRI AE ] S h MYP i AR, &
RIS % 2 T AL 80, bR T A6 AE T8 SR B W 2
J b A R B SR R SR IR A A R RE LA e T RE
3.3 MYP ERERMEBETHRIX

R S K R E KA A
N R SE A VR854 S E (e I u i
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AR, O MYP 7E & iR SRR BRI Rk
S5 My T ) S UR 30 ) cDNA SCE & B
MYP1 1E = B 38 i k. 5 Z 2L, 20
CREF G T, 8 S MYP 3235 5 5% IR A BT B
I (H 22 IR B3, 3K 1] 58 5 A 5L 56 T a2k 3R 30
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Relative expression of major yolk protein, MYP1 and MYP2 ,in larval
development, adult tissues and intestine of sea cucumber
(Apostichopus japonicas ) under various temperature stress

LI Chengze, CHANG Yagqging ", DING Jun, GAO Yinxue, CHENG Long, ZUO Rantao, CAO Xueshun
(Key Laboratory of Mariculture & Stock Enhancement in North China’ s Sea ,Ministry of Agriculture,
Dalian Ocean University ,Dalian 116023, China)

Abstract.; In the present study, we investigated how temperature stress affected gene expressions of sea
cucumber Apostichopus japonicas. Major yolk protein( MYP) gene was selected as a candidate indicator from
our former pilot screening study on cold-resistant genes. Two isoforms of MYP namely, MYP1 and MYP2,
were both involved,to enhance the reliability of inferences drawn by the current study. Temporal expression
features of the two MYPs were surveyed for nine developmental stages( fertilized egg,blastula, gastrula, early
auricularia , auricularia, late auricularia, doliolaria, pentactula, juvenile ) via RT-PCR. Tissue distribution for
adult A. japonicas was studied for seven tissues ( respiratory tree, coelomocyte, intestine , muscle , body wall,
testis,ovary ) . Expression profiles of the two MYPs corresponding to a long-term High/Low temperature
treatment and a temporal acute cold shock treatment were investigated respectively, with intestine as the
target tissue. The two MYPs presented similarities for temporal expression and tissue distribution : gradually
enhanced expression from doliolarias stage to juvenile stage ;and tissue-ubiquitous( but not in coelomic fluid)
expression with greatest abundance in intestine. Interestingly, although the expressions of MYP presented a
negative linear relationship with the constant environmental temperature ( six times higher for 4 C compared
to 20 C) ,a sharp cold shock treatment significantly suppressed them.

Key words: Apostichopus japonicus; expression; major yolk protein; larval development; temperature
stress
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