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HE  DNA WEMAEEZHAELRA, BHEX. WROCPFEREEZEZEAZER, I HEITEKELE
Ik (Sepia esculenta Hoyle) 7~ & M 5] . A [E 4141 DNA B 2L KPR X th £ 58, KR K H K AR
T8 AL U Y 8 £ A M (Fluorescence-labeled Methylation Sensitive Amplified Polymorphism,
F-MSAP)# A, #E 12 XHe 740, R0 7. B2 S WALA . Q. R 4 A4
LEHA DNA FHEMN, ZRET, £ KB4 5WEEL DNA & F HENAFH 23.97%~39.70%,
EXETBEDWILTREAT; 25 M4 AL, WANEFELATES, XTE545
MAEERFEAKNGZAELEKYPZHRERERTAR; 25WFREMAKTFAERGFERIZR,
WEHA R4 DNA & FHEMAKTFRZRTHENE, QEMFEREAL DNA & FEMAFHE
Eo T, A, BESEBAALALLFHEAKTHEFEMATTHERA, GZFEHE,
MWHEHMAL, RS REAL T FFHENMKTALEEMKFZRT K, 45K DNA F
HUWAKTFRER LU AR ZR, PRERTHRENARLEMEKKE . AL FEE
BTG A i AR B R WAt R R AR A A B3R

KR LW, £KH; DNA F A ; F-MSAP; AL =7KE; HIlZR7ME

hESES Q9599 XEMFIREE A XEHRS  2095-9869(2018)04-0046-10
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A G DA K DNA ALK SF R 47

AN AT ) (2 H 2, 2017; EE T, 2016), X FPTE
AN FE R 0 S5 T 7 AR s AL i R 3Rk, LAk
FEETIME S S . TE 2R, DNA HIEfLs
LR F AP (De et al, 2015; Rhee et al, 2002), F&[H
4 EJ5fF (Hata et al, 2002), X e A%{f(Zhang et al,
2010; Mohandas et al, 1981; Bird et al, 2002). A1)
fit 225 (Golbus et al, 1990) . 4 ifi & % (Berdyshev et al,
1967) . e % e (BRI % 2016)% 4 B %A A 4311
KR

AR, K=si) DNA F AL A58 AN Wik
Ao ZEZ BAEQ2016)BF 5% & 8L, #| 2 (Apostichopus
japonicus) i [H SR REAAR 5 (AL HE AR [ 2 21 1) F L4k
KRR EAEZES, R —#ERF44U6 /) DNA
FH AR A A AN [ 5 A28 55 (2013 )% v [ B %t
IR (Fenneropenaeus chinensis)fit F AR BER AN Tk &
an e B 157 AREIZZUEH 4] DNA H AL
552, DNA H ALK R X DR AR R 20 2L ) AN ]
MAEAE2E 5 ZEFEZE(2015) & B, A8 a XS AH [H A9 ki
REE, M. HEFIE 5 5 Cynoglossus semilaevis Giinther)
FIAFEZHZ DNA AL K2R I A 2 2 A ] S
DNA H3AfL R s m O E 2 YfpiEss, |
XT3k B2 DNA H b2 20 2% S PRI 9% e DL 4G o

4> 1304 (Sepia esculenta Hoyle, 1885)/2F% [t
ERNATL BN F, JBERIESIY T (Mollusca) |
3k /& 24X (Cephalopoda) . # I 4 (Coleoidea) . & ik H
(Sepiida). WA} (Sepiidae). & (Sepia), HA 4%
AR AR . AR g R
X MOAME TR . A FHEE;T A, BEK
] T 1 Y M o B A7 X G (B TR 2 5%, 19915 B pR
45,2007) {HE 20 22 80 AEAR IR, o BE 45
FHEEFE PR AR A, SR i I iR, 7= 2R
TR, BT, &SWAE 24, TaEk, A
TYREFNTT R A 4 S GEUR , 4 5 WG R 3 5 55 o
RIAECTEB TA/EE RS EREN, g e HT
e  RIG & E % A B AE 2 5 T R AH OG5 (X
KRS, 2009, 2016) AR A K 4 2 IOAS [) 14 1]
AL DNA HEAKF FBE ) 25 57, AR50 A
e Sehnic B9 H AL U 4 2 85 1 (Fluorescence-
labeled Methylation Sensitive Amplified
Polymorphism, F-MSAP)+ A X A= 4 1] 4 1 Tk b i
RN O E . T FIPE AR 4H ZURE N 41 DNA H
AT A TR I, 7650 17K BRI 4 B A
[FIZH 21 DNA R K22 57, WAL T A K
W BEAY 4 2 L R 240 DNA FREAb K SE R =, 2007
ERET . HeUrbS5 DNA Lz R R, L

WA IR AN IE 4 & W A0 T S5 R (LSt B
1 #RE5FE
1.1 ##

201549 H 76 1L 7R 5 & 3 g 46 157 4 5 BT A 40
W, 1 ENTEEE, T20164E8 H Mt H 2Rk %2
BUARTSSZRE 00 . SZ2H5 U0 4230 d Ak 15 20 A1
BEALR A AW (2990 H i) (gt B3 ME3ME, 1A K
181.02~231.40 g, fd#5 K 4105.67~124.51 mm, 433l
PRAFO R SNE LA | O WE o BRATE A R 45 21
LUIL24MFESR, ARG, 280 CUkA# .
12 A&
1.21 A HEZ DNA #42HR B HE RS 50~
100 mg, AWANEZMA, RAESHT-FA 05
PEIEPEICE 41 DNA, 1%35 S AHEE I HL Uk K DNA
TR, I H A NanoDrop2000(Thermo) £ il
DNA Ry BEFIEE R, SePf 455 15 br HL2l B /& i AR
Fis B2 100 ng/pl, —20°C FP AR,
1.2.2 F-MSAP %3 F-MSAP J& &% LK 41
Flr DNA I EAR R 9 5 AR o B AR 2 7E MSAP
AR (Xiong et al, 1999) & k), SEEMLL,
HEEGDhRICs 9 mT A DNA AL A 2h
b, SHEER MERRYE 28 A ARG I X A5 B $E T
(%, 2016), F-MSAP [ T AL ffi ] 1 X} F 3%
A SR R s v Py U0 1 Hpa DT A Msp 1, JRU50 3 R 41
CpG %1 CCGG i, 15 2 FhExS A 6] DNA H 34k
B R U AN A, B A= i 25 ANl . Hpall
A LAGEE B AR A B AR 7 )3T D), 1% e v
WE 1Y 4 F A P 81 JC R VDTG PE 5 Msp T 0 AT LAXE R
SEAR TN P A0 g i 4 P L AL e A A T DD k2
FE AR Aol i e i 4 R A0 51 TE DS 1
1.2.3 BEginfeif ik & B VI Hpall
Al Msp I 43515 EcoR T 2H A& Al XU D) 52 1y 44k 2%
EcoR I +Hpall #il EcoR I +Msp I . I Wi 2 20 pl,
£U4% 2 ul DNA (100 ng/pl), 2 U f¥ FastDigest EcoR |
Fl FastDigest Hpall /Msp I , 4 ul 10xBuffer (Thermo),
#b ddH,0 % 20 pl, BFVIAR 37°C/KE 0.5 he

HEREROV . ARHE Xu 2 (2000) 8 5 AL T
YT (R 1), 4 EcoR T X[ E-A L, HUBEE K431
FisBEM 10 pmol/L, Hpall /Msp 1 X 7 1Y) HM-A |, Bk
F23L 4 BIRRTE R 100 pmol/L , 4% HUZ5 (A FH (4 B i 4323k
SIYNRA)S, 94°C7Z8ME 5 min, ZE18% 25 I
WEERES E F HM, E#EOVAR FR 20 pl, 135 10 pl
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EgUI =9, 50 pmol M 45z L E Al HM, 1U T4 DNA
Ligase, 2 pl 10xBuffer(TaKaRa), #p ddH,O & 20 ul.
HEHEAR R 16° CH R &3 W TE 2 il (Solarbio)
F e 10 155 0 T 84 S Ak & o

124 FAY ¥R FIK A Ty 3 VAR R 20 ul,
BAG 2 pl W BEJR &R, 1 U EasyTag DNA
Polymerase, 2 pl 10xBuffer(TransGen), 1 pl dNTP
(2.5 mmol/L) (TransGen), 5 pmol HM, Primer, 5 pmol
Eo Primer( 1), #M K ddH,0 % 20 ul, PCR v 5%
F: 94 CHIAEYE 5 min; 94 CAEME 30 5,56 CiR K 1 min,
72°CHEMf 1 min, 25 MEFR; 72°CHEM 10 min, Y
HEPIIT TE ViR BE 20 A5 TSR PS5 R
(L

125 #“HFWY R LK FZ 275 KAV Wi
(Crassostrea gigas) (ZE#E, 2015; 3K #%%, 2017) 1Kk

Il (Pinctada fucata)(Yao et al, 2015)DNA H ALK
MR 3G 51, Tk 1 4 45 Hpall /Msp 1 4%
PEY 1514 HM(4)f1 7 ¢ FAM 2E6HR1CAY EcoR 1
PEPEVEY B 519 B1py, DNIX 28 X5 [ 94 A v i ke 1
12 XT3 257 W i AR m e By 5
(R 1)o HEEEMEY I SOVARFR 20 pl, 4 2 pl RS
Wy H# =4, 1 U EasyTag DNA Polymerase, 2 pul
10xbuffer, 1 pl ANTP(2.5 mmol/L), 5 pmol Hpa Il /Msp
[ E#EPEY 1514, 5 pmol EcoR T k#1514,
#NKH ddH,0 % 20 pl, PCR W 4. SB—KrEBh
13 4> Touch down ¥R, 94°CHiZEYE 5 min; 94°C7%
% 30 s, 65CiRK(EMIEHEIE 0.7°C), 72CIHEf
2 min; 72°CZEf# 10 min, 5 —BBCh 27 5l PCR
&R, 94°CA M 30 s, 56°CiB k 30's, 72°C ZEAH 2 min;
e Ja 72°CHEMH 10 min, 4°CIRAE.

®1 &5 F-MSAP BEMLSHTAT A5 ¥ 5)

Tab.1

Sequence of adapters and primers used for F-MSAP analysis of S. esculenta

#3k/51%) Adapter/Primer

Hpall /MspI (5'~3")

EcoR [ (5'~3")

%3k Adapters

WP 54 Preamplification primers
TEHEEY 151

Selective amplification primers

HM,: HM+AG

HM,: HM,+AC

HM;: HM+GC
HM4Z HMO+GG

HM-A;: GACGATGAGTCTAGAA
HM-A,: CGTTCTAGACTCATC
HM,: GATGAGTCTAGAACGGT Eo: GACTGCGTACCAATTC

E-A,;: CTCGTAGACTGCGTACC
E-A;: AATTGGTACGCAGTCTAC

E,: E)+ACA
E,: Eq+AAC
E;: EgtAAA
E.:Eq+AGA
Ee: Eq+ACT
E,: E)+ACA
Es: potAAA
Es: EgtAGA
Es: Eg+tACG
E¢ Eq+ACT

Es: Eq+AGA
Es: E)tACG

126 HEHH i Ff] ABI 3130 Genetic Analyzer £
EBEEY G = Y Y B 28 1, AR EfE A, il
Hl Gene Mapper V4.0 X Frfg I E B 47494 . [ —
DNA A[FIEGVIA & WA S 938 5o —41, 4351
0 EH. EM(E 1), R¥E FaREGDIEN], sl
Ak 3 Fhi A B, 4rAiC3 DNA HIE{LRY 3 Fl
BEA(E D). 1WA S, H LB {U/E DNA
— 44k, 4 EH A EM 23 5lAbPEJ5 , EH BEUIAT 0
EM Joiiy s T4 3407 05, DNA RUE & A= kB
Wi, EH BEUITCHE T EM A MEAER AL AL, EH
F EM B 134 450 .

G GBI (R 2), R SPSS 16.0 # iR &
2243 H11%:(One-way ANOVA)YKT MERE4: ZIHAT 4 Fp
LHAURE A DNA S JEAEKOT | 2 B R KOF F g
HIEAL AT W BT, 45 R DO Ar iR iR
(Mean+SE)7E GraphPad Prism 5 #1224 (& 4~I8 8).

2 HERE5HH

2.1 EFEZH DNA BEBR=MEEIZE R

FEH 4] DNA 2 HUS B V) [ & F-MSAP £ A,
Uy ek, BN IL 4 DNA 582 T0 W 24 e o 46 0
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K1 &5 3 f DNA BIEEEREX
Fig.1 Three DNA methylation types of S. esculenta

EH 2} EcoR | +Hpall fi§Y]; EM & EcoR | +Msp I 1] ;
[ TR ARG A, T FRR 2B AT,
||| BT | R F R Ay
EH: Digested by EcoR I /Hpall ;
EM: Digested by EcoR [ /Msp [ ;
I : Hemi-methylated sites; II : Full-methylated sites;

IN: Non-methylated sites

LR RTAE ; BED)R A o8 4 H S RE 5 58 K
DNA Jiamgie H A0 A7 05 . ok F & SN . Ok
JERAE AR Y 4 FRALZUBER 2 DNA(K 2), DNA
RUBL ST | Pkl JoHi R, 16 BH T R U 4 1 R PR 4
DNA Jfitahy, WH TGRSR N . X 4 Fhied g

K41 DNA, RHPGEEFVIA R, 28 EcoR | +Hpall il
EcoR I +Msp I W4 X VI s b )5, BV S g 7= ) 42
HlE e Yk, RRECR, T E &, R
R A7 53 (8 3)

21 EEWREAKFEMEXNEINES

G DNA H LA 2 (& 1), &4
24 MRS 12 XS A T EE R, Gt 4 Sk
ERKIIARTR AR 4] DNA R Ab 4548 2K L 4]
(# 2), AR 4 SR EAKOF B3 S T
S ALK (P<0.05), £I4 SIHILF 4] DNA JF
G CCGG i B kA T WAL EM, 5 LAAEF 3
fefi s E £ .

FE B AR K A TR 4H 2T A i) 2 5 R
Shy P 4 1 o U D U 17 A PR AR KO B T
HEME(P<0.05) 5 (EUMEE LA A4 B SE AR /KO3 g 1%
T HEM:(P<0.05); M AR A0 6 B A 7K SF AR [ 1 531 22 57
ANREE 4, EFF ALK L, AH TR 28] 5t
25 5 B B K SR B 5), A
LA KOE |, HBe A R AP ) 22 55, A0 T
4 S50 IR 1) 4 SEAR KO 2 R T I (P<0.05),
HAb L 2122 5348 1835 (] 6).

*2 TEMMEERREERAEREE DNA BELBIENER

Tab.2 Methylation detection on various tissues of female and male S. esculenta (%, Mean+SE)

W/ e

DNA H 34k /KF DNA methylation level

2% Tissue
Female/male ”

R ALK 4 AL KR ALK S AL KSR

Non-methylation level Hemi-methylation level Fully methylation level Total methylation level

W Female fJLIA Muscle
HE Heart
JBEWE Pancreas
GIEL Ovary

i Male LA Muscle
HE Heart
JBEWE Pancreas
15 # Spermary

65.03+1.91
67.10+1.88
68.27+1.62
70.98+1.23
60.30+2.11
74.52+1.29
76.03+1.16
72.81+1.26

14.99+1.26 19.99+1.52 34.97+1.90
15.33+1.21 17.57+1.57 32.90+1.88
15.85+1.22 15.88+1.10 31.73+1.62
13.96+0.88 15.06+0.76 29.02+1.23
19.89+0.99 19.80+1.55 39.70+2.11
15.69+2.97 12.08+0.62 25.50+1.29
15.02+2.18 12.43+0.70 23.97+1.16
14.23+0.90 13.07+0.61 27.19+1.26

TE: ARFIIEAK | ALK R4 ALK F 2 f A X 28 Gene Mapper V4.0 2R BRUS BT+ 80 R 47 HH5 HLiz
BT ALK =2 B ALK + A HEA K

Note: Non-methylation level, hemi-methylation level and fully methylation level were obtained by a script, the numerical
table of which derived from Gene Mapper V4.0; The total methylation level is equal to the sum of hemi-methylation and fully

methylation level
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<«——2000 bp

<«—— 100 bp

K2 &5UAER 4 DNA ik
Fig.2 Electropherograms of genomic DNA in S. esculenta

A: LA B: (OHE; C: BRAE; D: PEAR;
M: DL2000 DNA marker
A: Muscle; B: Heart; C: Pancreas; D: Gonad

h g f e d c bam

<— 2000 bp

<— 100 bp

K3 4 kLR 2 DNA ) SO0 AL ik
Fig.3 Electropherograms of enzyme cleavage in genomic
DNA of S. esculenta

a, c, e, g JMMRRE LWUILPY . O TR A iR 4 21
EcoR I +Hpa Il i) 457
b, d, £, h 70 ARG LWL | O BRI A R S
EcoR I +Msp I i) 464
m: DL2000 DNA marker; a, c, €, g represent the ECOR |
+Hpall digestion of four tissues of S. esculenta;
b, d, f, h represent the ECOR I +Msp I  digestion of
four tissues of S. esculenta

23 SEWRAENKFMRELEXNARESR

2.3.1 MEMAEA B OR R4 49 DNA ¥Rk iz
WEPE 4 S AR KB BE SR 20 21 3L 2 DNA H
FEACFRE AR SE A ] o 2% 2200 B LAk /K 7 A s 31
ARRAR YR kg WL PRI >0 JUE > i > B 3. (3% 2 FTEL 7)), ACF AL
A5 MR U T b 35 25 57 (P<0.05) 5 7 Rk K
F b, AR 22 IR B2 (P>0.05); 7E 4 3L
AL, WURSRERE . LA 5 PR A TE i 1k 22
(P<0.05), AIUL, &S IEHF 4 DNA 19 CCGG i 1,

E %39 %
0.5~
£ 1 Female
® 04 [/ Male
> 04
= de cde
o bed
Rg 0.3- ab abc
SE a
.5 )
E g0
a2
2 oaf
N D JERHE PR
Muscle Heart Pancreas Gonad

14 MERE S 5 HOAS [R] 4 2URE R 24 DNA S AL 7K FE
Fig.4 Comparison of total methylation level of genomic
DNA of female and male S. esculenta

MBS TR R AN [ 2 21 A) 25 57 .35 (P<0.05), R[]
Columns with different letters were significantly
different (P<0.05). The same as below

0.25
c 1 Female
% 020 [ - 7;2& Male
_}i— § ab ab ab
RE 015
NS
>
ﬁé 0.10
* 5
2 0.05
0
LA D PR
Muscle Heart Pancreas Gonad

5 M4 5 A [R] 1 2URE PR 24 DNA 2 FEAL KO HE
Fig.5 Comparison of hemi-methylation level of genomic
DNA of female and male S. esculenta

025 1 Female
TB) 020 L od -kEMale
H‘E abc
gug 0.15 |- ab ab
w2
B g 0.10 -
# x
= 0.05
a9
0
O [ PR
Musclc Heart Pancreas Gonad

L6 EME 5 5 AN ] 2H ZURE DA 4 DNA 42 B REALK - H A

Fig.6 Comparison of fully methylation level of genomic
DNA of female and male S. esculenta

A F AR KO AR AN [ 0 2 e IR B R R
WK o E I B b A B, 25 200 42 T
PR 28 12 F ALK, (EACAH LA ZH LY 22 1
FAL 5 2 2R K P 22 53 0 25 (P<0.05) . FRKUEH,
WV 2 O IRCRE AT 2 DNA 1Y 42 FREAL K- B REAL SR B
AL AR, EULAZHZURY AL R B



RS 4 S K DNA F R KT A 51

55 4
0.5 T 14 &4t Fully methylation
[ 2 B B4k, Hemi-methylation
o)
Sy 5
2 g
>
Eg
< g
=+
[a]

LA AN e PR

Muscle Heart Pancreas Gonad

B7 HEPEG SN R 41215 N 24 DNA B 251
P IEAL . AKX [

Fig.7 Comparison of total/hemi-/fully methylation level of
genomic DNA of female S. esculenta

05
14 H #Ak Fully methylation

5 04 I 3 A #: 4k Hemi-methylation
8
2 g
Sg 03
B
2% 02
&

A 0.1

LA DI el PR

Muscle Heart Pancreas Gonad

K8 MErEG SR 42U N4 DNA B 2E1E
AL | A HUIEAR KX

Fig.8 Comparison of total/hemi-/fully methylation level of
genomic DNA of male S. esculenta

2.3.2 HMEA 5K R B 4B 4R 9 69 DNA W 34k pb 4

Tk 4 5 AR K 3L P 4 DNA H S4B /KT ]
FEAFEA S 22 5, (A4 AL ZURY o H AR KT s AR 7
AN [R) T 1 4 W, SN 4R U A JUL PR > >0
>RAE(ER 2 FA 8), H LKA S HAlh 4% 20 2L ] ¥ 47
TE 5 25 5 (P<0.05) o MM 4 S FH ALK F 42
LA K S AE A LR 1Y 22 SR A 5 B SR Aok P
FEAR—F, (HA5 22U 1 F AR RN 4 HY I AR [] 22
SR (P>0.05), H 2 H AL A4 LA KSE YR
REACRMENE B B KT IR R, 4 B
K41 DNA 2} S b 4 3 e ke Az, 7EAS TR
GIEEEAN by P =37 38

3 iTie

31 £SWEFEZADNARENKFMERSH MY
il:ola A

DNA FEAAE O 2 Mg L A 1 i 2207 30, X

HARKEE RGN A EEE L SEREI YL,
XFICHEHES Y DNA F A0 & A FIVE FBLED T ff b
A e 5 JCH HEBL A W) 75 Tl B2 FF 26 HEL (Caenor habditis
elegans) i) DNA H 3 b &k 2¢ K S #§ (Drosophila
melanogaster )i DNA F 34k 7K 3 45£(0.1%~0.6%) A
*(Yi et al, 2009; Urieli-Shoval et al, 1982), 4iit&f
TR HRIE A, 7K 7= TC A HESh 1 1) S H JE Aok A2 4k
T (15%~40%) /N T 7K 7= EHESI ) (20%~65%) (3% 3)-
A 5T WD B 4 2 WS B AR K S 23.97%~
39.70%, TE/K=TEMESI Y AL THES Ko b,
X EEAH R U S oK R A, SkERES
I . E MY Octopus vulgaris) it /N E R AILIA 21215 DNA
LAk 7K S (34.97% 11 66%) , 178 5 T R D2 R BB
DA [CERBE DL Pinctada martensii) i 1 2 fist 20 41
(15.48%~19.61%), 4 I FIELHY DNA & H 346K
bz & ae S5k R R e TR I AT
e . RN — KRR UM G, 7EA T DNA
S EAKERD, ANFEIR R AR RS L AT D
Jk B B A i) 28 A 2 4 B — R B

DNA [ H RS S5 ERK AT REEVIHX,
AN Ry o 4 R RS > B AR i e #5 R 8 K/
ANE o FRARREA R (4 55 5% 1 78 & HE £f1 (Oreochromis
mossambicus) . A A faf Af J& % 3E £ (Oreochromis
hornorum) L e A e 2 A fa R HL 7% 28 Fob (v 25 S
GE, 2017) . KCFTEATWE(ZEHESE, 2014) . BRI
(Patinopecten yessoensis) (5445, 2015)5% sh 4
H A AR T 4 H AR KO 5 R 3 B DL & AR —
FOLCERIEZAE, 2015)F B ELAL RN S B4 KA 2
FEshY b, 3 (Gallina) fl S (Anatinae)( i # 7 4,
2006) 0] & B 1 2 H B ALK OE 5 T4 B R KR . AR
MRER TR, & SWIENA DNA FH Ef4H
FACTEA A B R 2RI I A A 22 o Horr, MR 42
LR R 41 DNA 194 1 AR K7 T R4 R R S 51k
KV, HULPIZHZU0 P AR B o 5 PR 4 S kk
SRR b RN 4 H B AR i 2 2 18] 22 S MR 5 B B ARk
A3, (H A SN AR R 4 F A ] 22
AN E(P>0.05),

32 MHERRRELERSH

ML DNA HEEAKFA7 520, A DNA
FEACFE T S e PR EZAE M . Nugent(2015)ffF
FERMY, /N EUBEME 4 T A K P B 3 T,
1 DNA FEEAL KOSl 455 i 8 M4k, 24 DNA
Methyltransferase I VEFEAK , #LAT X FMEAT R 5B 1EAL
Ml (Rana chensinensis) i B H1 PRI 2H 21 2% S 1 i o
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Tab.3 Comparison of total methylation level of genomic DNA from major economic aquatic animals

oS i HR S AR KR 22 SCHk
Type Species Tissue Total methylation level(%) Reference
TEHESNY) K¥kEEDL Pinctada fucata HNERE Mantle 12.98 Yao et al, 2015
Invertebrate o [T gk it 1 Pinctada martensii  4MERE3414 Mantle pallial 15.48 BLAAE, 2016
ANE R Yt Mantle central 19.61
KFFE4E4F Crassostrea gigas M7l Adductor muscle 26.40 Jiang et al, 2013
TS A D1 Argopecten irradians 158/l Adductor muscle 25.99 B SR, 2013
HiFL5 D1 Chlamys farreri 32.08
KR B D1 Mizuhopecten yesoensis 32.88
“UF R4 I 34.97
51 o 14 5 Anodonta woodiana /i Labellum 35.50 HPTHEE 2009
7 /& Foot 56.00
J1Z Apostichopus japonicus 1A BE Body wall 18.60 EAsEE, 2017
W Intestines 28.00
WA Respiratory tree 35.77 PRI AR 2013
o ] B R % Blood 19.70 k&5, 2013
Fenneropenaeus chinensis WL Muscle 23.10
FLI Octopus vulgaris 0 d ZfAk Larva 73.88 Pablo et al, 2017
28 d 4K Larva 62.07
SNEREHL Mantle 66.00 Eva et al, 2014
Hieshy BEERL P IEa BBk Skin 30.63 WS A 2017
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DNA Methylation Level and Pattern in Growing Sepia esculenta Hoyle
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Abstract DNA methylation plays an important role in regulating gene expression, cell aging and trait
differentiation. In order to investigate the differences of DNA methylation level and pattern in different
genders and tissues of Sepia esculenta Hoyle, we applied Fluorescence-labeled Methylation Sensitive
Amplified Polymorphism (F-MSAP) technology and analyzed the level and pattern of methylation of
genomic DNA in the muscle, the heart, the pancreas and the gonad of female and male S esculenta. The
total methylation rate of S. esculenta in the growing stage was 23.97%~39.70%, which was at a high level
in aquatic invertebrates. Among the female and male's four tissues, the total methylation level in muscle
was the highest, which may be related to the phenomenon of allometric growth and the preferential
development of the muscle during the growing state. Moreover, both the methylation levels and patterns
of S esculenta were different in gender, the total methylation level of DNA in the muscle tissue of the
female S esculenta was significantly lower than that of the male, but that in the heart and pancreas tissue
was significantly higher than that in the male. In addition, we also found that the fully methylation level in
the muscle of female S esculenta was the largest contributor to the total methylation level and was
consistent with the level of total methylation in the other tissues of female S. esculenta and in the four
tissues of male S. esculenta. The results showed that the level and pattern of DNA methylation of S
esculenta had gender and tissue differences. This study can provide basic data for epigenetic regulation of
the life processes such as the growth, differentiation, and death of S. esculenta.

Key words Sepia esculenta Hoyle; Growing stage; DNA methylation; F-MSAP; Tissue differences;
Gender differences
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