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I 18 %1l 2 (Apostichopus japonicus) 1 & Fl &
FREELEFEH DNA B MSAP # 5

Ezp' B A R OB KEE’ ® #°
BECF? OEORS NERY

(1. B Sa A2l B 2013065 2. hEDKERIZEBISE B K A0 900 H B
3. G\ ARAR MG 265608)

}

266071;

WE AHR 45 DL R 2 (Apostichopus japonicus)F & ] 2 2 [ 21 DNA Wy 5236 A1 kF, R JF
FAFURY 4 £ & M (Methylation-sensitive amplified polymorphism, MSAP)# A %t #| 2 K B | w95
Anig i 3 N4 B DNA B A AGACE fn W R (A R 9E4T T AR 90, #7533 7 DNA B AL R &
AABEEFFUEREANPH, FRET, HAFHW ORI WAL RBELERNSARNSHAN
BAEPRABETH, EWBERNS T 2560 2] 5932 F1 5208 ML&, HUUKFEMAE N E,
LA R S G R Sk B AL R B A 4317 F1 3944, 4R b R ATHE AH Boi 72.78% 4 75.73%
L R SRR B KT 31.07%, PR A 23.36%, TH NI 26.34%; BRI S R EE By W A
A 29.88%, "B K 23.25%, M H 19.45%, TN, HER FE A FEAE TR T E
REW., TRMNSmEREE AR A EENAFFEECERTE, B —BREE, R
HAE AR AL FEAKTFRERX LR, FEMAELTRASHARNSAR P IR TR
AR EETQEZNER ERMUN I ANALF,CCGG FFI 2 FHEMLARFFEMMLE S,

KA

hESES S965 TEFRIRAS A

il 2 (Apostichopus japonicus), X Frfifl2:, 76
FHEFE AT T . IR, WHESEIL X,
HEFMEm B IME)  Z (B LR, 1997), &%
B K IR A R IS IR GRS, T i —
MR SR O, IR B (4, HANE
R RIBE . KEAGCT RS, 2005), 1A R
RO ST N A A, 5 ERRRE, 8RR <A
S0, 20111 BHAE LRI S b, Ha
TERE SR EARE/NA, 225 A B2 6

# % ; MSAP; CCGG 1 & ; H 3L AF
XEHS 2095-9869(2016)03-0093-09

DNA HI3E{L(DNA methylation)&—fh 3¢ W5t %
(Epigenetic)¥l %, MI7TEAY AT SR, BAAZ TR
FPHNA KA AR, (RSP R s K A Ay, el
DL g, T LLdi%% (Henikoff et al, 1997), DNA
FEACAESE TR . SRR BRI . X YR iE . Y @ik
SEREPEM R . il k. & . DNA BE REd
G2 e Brh R A EEEMCER 4,
2005). HEI, DNA FIALKI A kL, Hi,
F L SUR 1 2 5 M (Methylation-sensitive amplified

* [ 5 AR R BRI (2012AA10A412) . LA AR & BRI H (2012GGA0602 1) Fl A b # Ak 77 1 7k 46 55 5 T
ML = 542 (2014-MSENC-KF-03)L [ ¥l . Z£Z R, E-mail: zhiliangzuo@163.com

O EIRMEE: PIVEF, BF5EH, E-mail: sunhl@ysfri.ac.cn

Weks HIY: 2015-10-10, Wi sicks H1: 2015-12-02

1) #&#8%. #= Apostichopus japonicus (Selenka) I ALHFAE & A HLFR A ILREAE ST, A IRl BebF o8 A Be (B VR 58 )

LB R A 22718 3, 2011, 1-74
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polymorphism, MSAPYH A h F IR . @ik, w4
FLXF 4 DR A B AR AT AR A T A D 45 000 e T
RENZ N H . MSAP S AT &3 Tk PCR AY—
B ER, & AFLP KM #E{f(Reyna-Lopez et al,
1997), HphRR 2 Ab 2 F I Al %S DNA HY B AL U
JEAR—FER N IR Hpall 1 Msp 1), 43515 —Fhxt
DNA  HEAL AU A DT (EcoR 1) — 2 X [a] — iR
SFAN CCGG #ATARIMYIE], M= AR K/
WD) B, PR FE A I B Sk A | AT R S e
1, DAHEMR LA 0 A7 F Ak

HHl, MSAP £AR )2 W H 46 0 A= ) 7 Jir3e
FE T 32 DNA H 4L A8 fk(Vandegehuchte et al,
2009; Labra et al, 2004; Aina et al, 2004; Wang et al,
20115 SRAEF-AE, 2013), ZeRhLFAS A2 sc fh A 21
DNA F 54K 1Y ¢ 2 (Sun et al, 2014; Zhang et al, 2007;
Tsaftaris et al, 1998), DNA H I X} & B A FE R 5=
ik W IR 5 4E A (Broske et al, 2009; Rai et al, 2006;
Beaujean et al, 2004; Feng et al, 2010), A=#AIFH 2L
SEH 41 DNA HIEAL K04 (B8 WI4E, 2007.2009;
LR, 2014; AHESE, 2013)55 5 1, RIS 1555(2013)
A XTHZ 4 PR SUER 4 H IR MSAP 43
B, UESE TR S 4] DNA (1 — P ik Ay
fiE, i HAS [R) 20 2] Y ReAR e AP 7E 0 3 25 5% 0 B I,
A KR Z DNA AL T AT ST, R WA .
A5zl MSAP HAR HLH A 1 35 38 40 2 1 )
SIARRE | PRI . JHALIE 3 FRALZUW LR 4] DNA
ALK AR, 2P R 1 DNA F A0 22 S
a0 A ] B PR A S P SRR i s e, DU Sy 2
2 B SRR B

1 MRIERE
1.1 #HRRR

S SR RS R A G R LA BR A,
Horp, 2o N TR s A K F A2,
HREZ RN TEE W RS PIAERSEC 10
LS, SR N (49.58+0.78) g,
SRR }(51.02+0.97) g, FISFESLIEYIFE 7 d
J&, WA WEAGE , S RO AE ARE | IR T A
T80 CI-A7FA .

1.2 E[FZ DNA £

DNA $EECE Fl CTAB (% &4, 2006), WA
Mg, BUMERLZY 100 mg, HWRAMEZMA, A
ZU I 600 ul (2% CTAB, 1.4 mol/L NaCl, 0.1 mol/L

Tris-HCI, 20 mmol/L EDTA-Na,, 0.2% B-}23L 21,
pH=8.0), 15 pul 20 mg/ml AY%E ARl K, IRAE), 60°C
AKisa 3-5 h, WIRIERR 219408 R E.o8, H
A RIEE=24 ¢ 1 FEEPIR)E, M S5 7
PClE=25: 24+ 1 H4RPIR, FEIMA SR RNEE, A
Ja e JoK S BEpisE, KT, JEAKE ddH0
it It 1%IEAERE VKA DNA J& /5 FEfiE , A
OD0nmyasonm LAfiZE DNA BYZEEE, FA R 2 300 ng/ul,
—20°CHRAEF .

1.3 MSAP & #7

%% Xiong % (1999)f) MSAP /3 )7k, IF1EE
M5l MSAP RN FEF FISAFUNT
131 EnAe iR B4 A XF4Efy DNA, A
A% B EcoR 1+ Msp I il EcoR I +Hpa Il Wi L] 2
N EEYIR WA Z 20 ul: 300 ng DNA, 5 U EcoR I
(TaKaRa), 5 U Hpa II/Msp I (TaKaRa), 2 pl 10xBuffer
(TaKaRa), JIKE ddH,0 % 20 ul, Bk R LT 37°C
JK¥ 6 h, 70°C75PE 10 min J5H#E1T 1%BRNSHE B 1K AS
MIEGEYI= Y, F-20CIRAER . SR NARR: 5l
FED1™ 4, 50 pmol HM #23k, 10 pmol E 3k, 5U T,
DNA Ligase (TaKaRa), 4 ul 5xT4 DNA Ligase Buffer,
FKZE 20 pl, 16°CHEENR, YR 10 55 HT
Ty 1,
132 Ty R IR EZ WY WM ARZR: 5 pl
BRI P20, 20 pmol TP 5|49 Eo Al HM,, 0.1 pl
Taq fiF, 2 ul NTPs, 2 ul buffer(¥y Mg>"), A KH
ddH,0 % 20 pl, RS S HATHY 1/, PCR iy
WA 25 MEA, BT ALTE 94°CAEPE 30 s,
56°CiRK 1 min, 72°CHEfH 1 min, T IRIEFRHT 94°C
TAEYE 5 min; )5 — G EEH G 72 CHEfH 10 min.
FEYTF ACHRAT, 1% IRk S8 =Y ), ik
20 fEHFEBEY 1, 20 CHRAER .
1.3.3 #SBRY R EIAK R PEREPEY 1Y SN iR
3l WY =9, 20 pmol BEY 5[4 HMn 1
0.5 pmol 4”514 En, 2 pl buffer(# Mg®"),2 ul dNTPs,
0.1 ul Taq B, A KE ddH,0 & 20 pl, IRA) G T
TEPRMEY 1Y SN, PCR MY RN 450 . 94°C
A PE 5 min; 94°CAEME 30s, 65°CiE k 30 s(BEAEFR
F&A% 0.7°C), 72°CHEf# 1 min, 13 MEFF; 95°CA8M: 30 s,
56°CiB K 30 s, 72°CHEMH 1 min, 27 PMEH; 72°CHEH
10 min; 20°CPAAF& . ABEZE B 519015 8 0
Fz 1.

7L SR D DR e 5 J FEL Dk R < BB 1 5 A
AR 4 0 1.5 ARG, 95°CAEYE 10 min,
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EZ KA WS A S R A4 2L 4] DNA /) MSAP 5% 95

R1 AHRETRAMELRSIMEFT

Tab.l Sequence of adapters and primers used in this study

EcoR |

Msp I /Hpall

$3k Adapters(5'-3")

B 519 E;: GACTGCGTACCAATTCAAC
Selective amplification primers(5'-3") E,: GACTGCGTACCAATTCAAG
E;: GACTGCGTACCAATTCACA

Es: GACTGCGTACCAATTCATC

EA;: CTCGTAGACTGCGTACC
EA,: AATTGGTACGCAGTCTAC

Y 5|4 Pre-amplification primers(5'-3") Eo: GACTGCGTACCAATTCA

HMA,: GACGATGAGTCTAGAA

HMA,: CGTTCTAGACTCATC

HM,: GATGAGTCTAGAACGGT
HM;:FAMGATGAGTCTAGAACGGTAC
HM,: FAMGATGAGTCTAGAACGGTAG
HM;: GATGAGTCTAGAACGGTCT
HM,: GATGAGTCTAGAACGGTCA

VKU 5 min, 6%5R A I B S LUK (B12F A 60 W) 2.5 h,
LYK 4 e R AR Yk

1.4 MSAP &&E i REIES

[i]— DNA 4351 Hpall /Msp [ 5 EcoR 1 2H & it
YIEsky, Wik, MSAP ERE EXTRN A PAKIE, 4
SR H A M JKIE, ARIEY G YA AN UKGE N A G
MG L, W] LK B AR5y 4 Bl (B (SR, 2013) -
[ A), H¥KIETCH, MIKIERN, XU 31k,
RRFA W IEAA S T, H3KE A, M JKIE T,
S REEANE JA, AR H IR A TR, PIANIK
B &, RREF AN, VAL, H A M ik
EXRA A, ARSI AR AL, VR SR
Mgt . it MSAP HL ik B B A vk E H oK/ A
100-1500 bp M4, [F—fim BAHICHR 1, Tl
WEN 0, JITE AR & IE R | R SR
KA, FIFH SPSS 19.0 #E47175 22 0¥

2 FR

2.1 S|¥fHik

S A SN R S R RE | IR | TH IR TE TR A A
K2 DNA il i) | i Mmy 2 )5, 4 4~ HM
SR 4 A B 51 R 51 6 AT S B Y
HEAT RN IR IR B I vk . ARG . BUR RIS, A
16 XS54 Ikl o XA GE 1), X5 |¥4H
A B FE HuY H S . 2RI, IS 9 Xt
S E X RIS AR S A RAL TR 4 DNA
i) MSAP 4347 o

22 MSAPHEISR

HIZIEH 4 DNA EY r=140d 6% BN
Pt B RS, BRI 1), JERL 3 Fh2i 4
W, AR R E] A R A 2 A 2 2SS A

23 AEHABERELE DNA BEHUKFEESR

FH MSAP J7 7553 B3 2 H RS 00 (4B |
DRI | T ALE 3 Al 2 3 PR 4 ) H J Ak K, JF
FH SPSS 19.0 GEit o Mr ik (AT 07 22530 . 738 5kaiy
R J P IAL KOS5 SR L% 2 fnk 3. 25 eoR,
WS MARS 3 Frdal 800 B 188 540 505 1A
5932 1 5208, HA#SLIAH HALN S0 E, H. 3%
ISR BB S B 4317, 5 R SR
72.78%; HRIS AR BT ECH 3944, AP 1
SR 75.73%, 1 HL, 3 R SR BTG A 5 Kot
et de—E, PR ARRE R , R R PF IR 1
3 o S B OO AR EE (2317) . PRI
BEH1918). THALIE (1697), 1312 rh & BT AR R 2
TRBE(1777) . PR (1733), THALIE(1698), 3 Fh4H4L
) ARG R AN 4 FR, 7EX @Rl S, (ARRE
(31.07%)>TH LI (26.34%)> "W B (23.36%) , 3 414
Z 0] 22 5 W3 (P<0.05); 7EFIfIZH, 1ABE(29.88%)>
I 4 (23.25%)>TH ALIE (19.45%) , =& Z [AIAFE7E &
25 5 (P<0.05), HIZ A1 Il 245 44U 4 H b %
Z A AF7E 2 25 57 (P<0.05).

24 RIBSAEEEE DNA BENLKFER

AWFFE R, R SR 3 A U A Y
7 sUESORN S B SR AL R I 8 T R S IR (3R 2 TR 3),
38 ) 2 AT 1 2 R 1) A B TR IR AR g
Fefl R 2 [0 25 AN B 25 (P>0.05) (1K 2 FlE 3), 40 3l
31.07%. 29.88%F 23.36%. 23.25%, IfiiHALIE K5
R AR B AAR 1) 22 57 b 5 (P<0.05) (1] 4) 5 AR ZH LY
AL RIS ], 790 30 2 T A AR i 1) 356 PR 4 4 HH
FE R A H b R 28 S5 AN I 35 (P>0.05), 3538 | 20T
WA ) 4 F AL 3 35K RIS R (P<0.05), 2
H AL R 3 = T A S R (P<0.05), 1538 il =
THALIE Y 4 T A R A2 p: F S Ah SR 1 e 3 v 1 (O
SRR (P<0.05)
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E, HM,

K1 ARSI ETERIZ IR A DNA Hi MSAP i
DNA methylation profiles in Apostichopus japonicus using different primer pairs

I8, WA A BRI e MY, 2 H AL
VKAt by oo AR E A S A IRBE | FFIRARS . JHALIE s TKIE . hyo o AMIMRER TR 2S04 RE
I : fully methylated; II : hemi-methylated; IIl: unmethylated

Lane t;, hy, and ¢, represented body wall, respiratory tree, and digestive tract of A. japonicus, respectively; Lane t,, h,, and ¢,
represented body wall, respiratory tree, and digestive tract of white A. japonicus, respectively

Fig.1

o RIEA I AEIE

F2 LRASAERERPREELTIBAS
Tab.2 Methylation amplification sites in different tissues of A. japonicus

F 34k 1Y CCGG 1 A5 Methylated CCGG sites

Y41 B A AL CCGG i
Tissue Totalsites  metnylated SR P it
CCGG sites Fully-methylated sites Hemi-methylated sites Total
K BEE Body wall 2317 1597 555 165 720
LM A% Respiratory tree 1918 1470 265 183 448
145 447

ki Digestive tract 1697 1250 302




55 3 1 FeZ AR Wl RIS A S A 42U R 4 DNA (1 MSAP B3¢ 97
*3 BRSAEERATRELTEUS
Tab.3 Methylation amplification sites in different tissues of white A. japonicus
AN N i 5 1
i oy JEH ALY CCGG fi7 5 AL CCGG i &5 Methylated CCGG sites
ZHZA e DL o A V2 ™
Tissue Tota sites  Unmethylated CCOG sk f S A it
sties Fully-methylated sites Hemi-methylated sites Total
1R BE Body wall 1777 1246 399 132 531
LM A% Respiratory tree 1733 1330 290 113 403
JH L8 Digestive tract 1698 1368 215 115 330
x4 ZERSMARSHITMA[AZBRENER
Tab.4 Differences of methylation in three tissues of A. japonicus and white A. japonicus
S K441 A. japonicus tissues 2 2H 21 White A. japonicus tissues
KA N s
Methylation type V¥ P i it Rk P i it
Body wall Respiratory tree Digestive tract Body wall Respiratory tree  Digestive tract
[ (%) 23.95+0.76" 13.82+0.97° 17.80+0.98"  22.45+2.21° 16.73+0.55" 12.67+1.05¢
I (%) 7.12+0.50° 9.54+0.56" 8.54+1.02% 7.43£1.08* 6.52+1.05% 6.78+0.18"
[ +11 (%) 31.07+0.81° 23.36+0.77° 26.34+1.48° 29.88+1.80° 23.25+1.33° 19.45+1.21°
TE: BUE R AR E PR E 2 . N TF) R 22 5 ik 35 (P<0.05)
Note: Values were shown as mean+SD. Different letters denoted significant difference
35 o 12 A. japonicus a a 30
§ 30+ B FHZ White A. japonicus 8 o & A. japonicus
§ 25 a a § 25 o FilZ White 4. japonicus a a
=} =1
= g
a 20 L 2 20
B 15t £15 b
> =
¥10¢ a 510
$ 5
W 5r e 5
i
0 E
I I I+1 I I+0
A 3Lk 2R Methylation type F Ak I8 5 Methylation type

P 2 0 2 R R 2 BE 2 ] Y Al 22 S
Fig.2 Differences of methylation in the body wall of
A. japonicus and white A. japonicus

o & A. japonicus

P03 e 0 2 R R 2 I AR 22 (] R A 22 S
Fig.3 Differences of methylation in the respiratory tree of
A. japonicus and white A. japonicus

°\° LY Ry

é 25 @ [H}l}Z White 4. japonicus 3 -LT‘I--L/P'\'

I 31 AIBHEREMKT

g 15

310 AR, B MSAP HLA B AW #87 4 i , MSAP

& 5 TEBOK B 2 S 4 O BIF 5T A5 21 (Waalwijk et al,

o 1978). DNA I SEALHL i RIS g 1O BF 58 £ 4 P e 3L
0 I T+T SRR R, T HE S 4 ) L AL AT o ke 25 %

34K 5% Methylation type Wi WEICRMT, T HESh M A7 78 AR [ B2 B 9 R Ak

4 S RS 0 A 2 1] P A 22 5 (Roberts et al, 2012), 7K JoHHE 2 ) 8 AL % —

Fig.4 Differences of methylation in the digestive tract of
A. japonicus and white A. japonicus

e R RR 25 53 3 (P<0.05)
Note: Different letters denoted significant difference

PBEAE 20%-40% 2 [H] , UHF5E b U1 (Patinopecten yessoensis)
FIHFiFL 5 UL (Chlamys farreri) L4253 5118 32.79%
1 24.13% (FH4E, 2010); A P41 Crassostrea gigas)
F AL K290 26% (Jiang et al, 2013); SCHA(Meretrix
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meretrix) 4 1~ & CCGG FFIH A 26.7%-30.0% % 4= H
FALCRARIN, 2011)V; 7544 TG (Anodonta woodiana)
5 AN ZU H ALK B B FE 35.5%-56% (8 7 I 4%,
2009), BRSPS BE R GE R D, A iRGEINY
Rz S ) B LA OK P T8 F i S5 7K F (Regev et al,
1998). Mz 29111 AL (Echinus esculentus) & F 3
1R L1 K 40% (Bird et al, 1979); 527 iH(Glyptocidaris
crenularis vivo) I FEAL K20 11.86%—14.57% (T JKHE,
2013)2 WFFT E W, 2 1 H LR N 28.60%-35.77%
(FRIEESE 2013), WAMFERIA 27.61%-56.52%
(Zhao et al, 2015) . AHFFE 1T 2 ()58 S F EH S 3
FhZHZUE R ZH DNA S H I Eh 23.36%-31.07%, 5
FifL A DL(C. farreri) (T4, 2010)1925 0L, 4b T4
IR o ARG A5 S 2 1 J Y JE Al SRR KA T 50 s
Z£(2013)F1 Zhao %5(2015)F3 2 4 2 B 3L 7
X RS B DL FIA AL S D1 DNA H 354k 5 A4 K 5 3 AR 6
PERWFFE P IERR , DNA H Ak 5 A4 K B 5 61 A 56
(RIZZ, 2012), Xf [ B SR OB o8 2 B, Pl
A K BB 15 e R IE R A A R I T
S A 2 v A T IR (R B4, 2013) 0 ARBFFST R AE B
S A S 2 R 2 WA BRA RN T3 F 1)
P AR Fy AR12, X0 RE & FEARII i 2
S SRR BRI B A

32 RSAEAREREDNA RENEXEFHERME

AEFgE, HIZ ARSI DNA i 54k
PR AT R E, 3 Fhdl 210 B H e fb S A 4 3L
BRI A« ABESTH AT >IF WA, T ELRRE 1) 2
FH R Ak 3R 5 I W AR IS A3 10 2 R SR R 2 S g 2
(P<0.05), PRI AN ALIE 2 0] 22 5 R i 2 (P>0.05),
X5 Zhao ZE(2015)IBFFT 45 I —F . X BELE R,
L fE R S H LA e L B id bl fe k455 +
4y I AE ] (Holiday et al, 1975), ShiA R[] 2041
FHEE AR B A BRI, 10 IR A7 D) i 35 R 3 4 v
TE—EVEA, HEM R Al 2R S 5 A 6
FEARBEFE T, JCI 3 ] 238 J2 (00 2 v AR BE 1 21
SRR R R = 1, 430 31.07%F11 29.88%,
SR BE 2 S BB LS AR 2, DR LA S AT
e ik K HAR T HAZH 2R, 53] B 28 Y Ak s

M f) 45 J(Zhao et al, 2015; Takemae et al, 2009), AHff
FEH, S A RS AR ) S AR 4
A AL R 2 ] 22 S 8 3 (P>0.05),  TIRFIR
BRI LT 1 4 B SR AL 3R R R SR AE P RE IR 2
] ELA 1 M 25 5 (P<0.05) o WP WA 191 Ak 38 43 5 S
PSR H EEABURRIGE , o 2 257 AR oK
Tk« WA A Tl R SRR SZ e, DT 5 e 81 35 A
ZH DNA HIEALEIK RS, SEOZRHZ H
FACTEARF R AR - A 22 57, R NERERE
P RISHHARIR @ AR SRR, At — Pk,

33 BRNS5LERSERFZA DNA RELMEER

ARG RS 3 R LU B LR
FRRIZN, KR, WP R A R 0 A
[AIZH 213 K 41 DNA H AL KPS R . AR
WAL US4 DNA BRI E 5 B %
(B, 2011)% (P<0.05); X A [ s Al X8 O BFF 55 o
P, R[] — 41 ZUAY B Ak KOS 78 R ) B4R TP 2 AN T
(), AN [ 2 20 A0 AT A HE P 72 A (] A A AR A 2
=B AREE, 2011), DL EWFSE UL, ship 441t
PRI 20 FP AR KT 23 32 BRI L 35 S . H AT,
DNA Ak b bk ok i 22 pi 1 5 AN [ 44 (5, 3
PRI LE ISR, [)— b B TR 4% £ 1] i 5 R 3k
REA . WFFERM, A A7 LS SCG ih 3R Z 1]
(SRR AE 22 5, HE0 DNA HILEA T RES
L5845 SO AN ] 5 (B AE SO B R 25T, 2011)V, i
K4 DU Sy v IV K24 0 B R R 3 5 DU AR, il
THEAE PR ER, (HARENEELE, BES
(2013)3d 1 X} bt D1 4= FE (K1 2H DNA H Ak k17 T 058,
S LU R 4 DL S R 3R DL MSAP A 46 4
A By H AR AT 22 57, DN it R 42 DL 5 38 58
R 5 B DL P 58 ILER B2 8 S MR A 22 AR W] g
S B A G SE PR 4 DX S A RS e 5 /2. H
A, AT E RN S 5P R ARNE K,
HgEggm B a2 4 s B e AT, eS8
TR & A (515 42, 2013)Y, ARIZS b RBaRKE %
BH J2: 75 52 2 WL 18 14 5% 1 LA K2 5 il (4 AL il A o T bk —
ST o 8 X S 3 AL AR IR AIESE

1) RAREN. SCUG (Meretrix meretrix) A [F] 52 4680 R 97 FFnic X DNA B 340404, b BV R 22 A9 AR 24

3, 2011, 1-53

2) F 4. PFOS %F BEEABA Py i 1% A DNA FREAb B BF 9. R4 i 35 KA 9 A 24 A7 18 3¢, 2013, 1-52
3) . BAFEHLHARE AL AL 4 DNA B R0, FR KA R A4 220183, 2011, 1-107
4) iRk, FETEEENTF NS AR M RGBT, T ERE G 5E A B O B 7T ) i 53 2

fE 3, 2013, 1-97
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PEMARAFARSC R I REFEIN , d i H I REHEA T 0 #r
AT LR AR A A IR 45 1 R 2 R 08 il A T
Bl o

& % x #

TR, INERS, PRIUTE, 5. WSERIREEORGE 2 ). b
50 MR L, 2005, 29-30

TV, HZEE, 2%, % Fiflm 0. IR I3 FA
Y MSAP 74T, JKF=244R), 2010, 34(9): 1335-1342

Bk, g, 227, 5. W MSAP AR DL 43R4
DNA HUEEARKF-. PR A2 4 (F AR ), 2013,
43(10): 48-53

KA, PRI, Bk, 55 IRRX P HEM KA DNA H
AL, K72, 2013, 37(10): 14601467

KB, TR, 2, S5 BRI 1 5 E B X IR ]
YULING] DNA [ MSAP 4347, PRl 2013,
20(3): 536-543

R, MEE, XM, S PR D A R R A
KB LU AT, IR, 2012, 36(2): 1-6

iR, WIRR, Ride, % PRSI TEERRC. K750,
2006, 30(2): 192-196

LR, T AL, SF R AR 4120 DNA HHE(L
) F-MSAP 7387, W EK=BL2E, 2014, 21(4): 676-683

BHE, EEE, XBE . DNA FIb R A YEohEE. e
PAMV R (1 SRR ), 2005, 24(6): 651-657

A, UL, PNARIGE, S5, N MSAP Jy il A [a] 2H 41
DI EAIRAS. 524%, 2011, 33(6): 620626

s, IMNELE, g, . HZ(Apostichopus japonicus) A
I 5 R 21 AR S MSAP 4047, TP 58193, 2013,
44(1): 77-82

WA, TR, Ardgte, S RUA0 4 (R M G B R A PR O
A S22 5. B4R, 2007, 53(6): 1083-1088

BT, Bk EALRIEARAL N EEEZ DNA F 3
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M SAP Analysis of Genomic DNA in the Tissues of Apostichopus
japonicus and White A. japonicus

ZUO Zhiliang'?, TAN Jie?, WU Biao”, CHEN Siging”, GAO Fei’, YAN Jingping’,
WANG Shuang®, SUN Huiling*”

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai  201306;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071;
3. Yantai Haiyi Seeds Co,, Ltd, Yantai 265608)

Abstract DNA methylation was one of key epigenetic modifications in eukaryotes genomes, and has
been extensively studied in the field of fishery in recent years. Here we applied MSAP (Methylation-sensitive
amplified polymorphism) and analyzed the level and pattern of methylation of genomic DNA in the body
wall, the respiratory tree, and the digestive tract of Apostichopus japonicus and white A. japonicus. We
also compared the effects of DNA methylation in specific gene expression in different tissues of A.
japonicus and white A. japonicus. In this study, a combination of 9 pairs of primers was used for the
amplification of stable and clear fragments of the two populations. A total of 5932 and 5208 sites were
detected in normal A. japonicus and white A. japonicus respectively, and they were mainly located at the
unmethylated CCGG sites. There were 4317 and 3944 unmethylated sites in normal A. japonicus
andwhite A. japonicus populations, accounting for 72.78% and 75.73% respectively. The methylation
rates in the body wall, respiratory tree, and digestive tract of normal A. japonicus were about 31.07%,
23.36%, and 26.34% respectively, and those in A. japonicus were 29.88%, 23.25%, and 19.45%. These
results suggested that the methylation rate in the body wall was the highest in both populations. It was
inferred that the degree and pattern in DNA methylation could be different at both tissues and populations.
DNA methylation may play an important role in the process of tissue differentiation and development in
normal A. japonicus and white A. japonicus. Fully-methylated sites outnumbered hemi-methylated sites in
the three tissues of both populations. This study provided better understanding of distinct levels and
patterns of genome DNA methylation in different tissues and populations. Our findings also shed light on
the relationship between the DNA methylation and the albino body wall of white A. japonicus.

Key words Apostichopus japonicus; Methylation-sensitive amplification polymorphism (MSAP);
CCGG sites; Methylation level
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