55 34 B 9 W
2010 4£ 9

Kol

JOURNAL OF FISHERIES OF CHINA

Vol. 34, No.9
Sep. , 2010

NEHS 1000 —0615(2010)09 —1335 —08

DOI:10. 3724/SP. J. 1231. 2010. 06928

(4
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T %7, wxE'", % ®, AWE
(1. KPR BRI SR DIFEIT Al ARl FEUR AT R R TR AP0 %, I 15 266071
2. WK KT 5 AR , it 201306)

WE. ¥ gAY ¥ £ 5 ¥ (methylation-sensitive amplification polymorphism, MSAP)
BAMHILE (L) HRBIN(S) RIERXF—R . FARIEE 4 DNA fg 7% e 7 HE AP
HATTHR,F0 T DNA FEME R MR MR ERES LM EHI X R, EREKNA,
(1) DNA FEAXE7ZT REFXRABMEEMANXR, MERK. TEH KEEMNA T
FANMERKAEMEAMXANRR, AT AN ES FREMEAMXUELEREFAF(P<
0.01);(2) #F & m I A7l B JIUF R F R By & F A E 95 8 32.79% 24.13% ,19.98% |
20.18% , & XA F R FEMAKFIRTNE, EAA B N EXNER;FRNFEMEAZ
HTEHRAE, LT UAAGEERFTER4 LA FEMAKTFHRE FFEN BFEML K
FEA HEFEMCES THFEMLE, ZRELLMARBN T ES LM FREFA

DNA FEMBANKEMEFRHEAR, £8 T AHRI NI T RE,
KR ML DL SF R B L DNA B MG 7MY LA, RmtH

FESZES: S 917

Fi£L 51 UL ( Chlamys farreri) J&3% [t J5 f£ 4
Fe P 4 ¥F UL 2, MR 35 B UL ( Patinopecten
vessoensis) g J5 T H A AR B 3973 7% % 4 6 34
SRR BV KA 12, LARFLE D1 Ay BJAS | R 5 53
VU ARASHAT IS 2538, E WA RS 2438 TAQ
S AR 1 BEAS  {E-SHFLI DUAR FE B AR KB g
WEPETR AR A, TR T R IR T A R
IR A 2R

T A Fh O A 8 15 HLEA AR 22240, <« 2%
Pt oA 2 3 PR 10 25 55 32 3 B 807 2 v i —
ANET Mok L TS W TR 2R T — AP
UL N A7 AR 3 25 SRR 18 A IR o ek,
R 55 2 i, 2 LI AR T, F B 2 A AR
BT I DR IR o] i LA B TRk
FRBE 5 AL SE AL 2 Bk B R AL 4,
Hirh DNA HIUJE (L & 2044 1) DNA few i &
G IR Rz —, HaE R R RO R O, %)

W is B EA:2010-04-19 f&[E] B #7:2010-07-07

MHEAFRIBAD A

AL E BT IR . Cedar 257 1 fF 5 45
REH] L 20 DNA WAL BE K A 5
FIRFWFEMI, Fit, DNA g AL K1
M ILA MR —E R NTERK R

HAi, 17408 DNA iy oy sz, i
Fe AL R Y B £ 2 1 ( methylation-sensitive
amplification polymorphism, MSAP) +% A 1+ H fij
i R AT EE TSR Z W . MSAP 37 2 ik
THEFEE PCR () — g £ , & AFLP £ R Y IE
fi, Hi Reyna-Lépez 45" F 1997 45 1 Uil , 1
MR Z AR 2R TGS % DNA - HEE AL URRR BEAS
[F] ¥ P Y 1 ( Hpa 1L #0 Msp 1), 43 511 5 — A %F
DNA HEAL AU YT ( EcoRD) —2 X JE PRI 2H
DNA FHA7 XD, SR 5 P4 AR Y FRAPE N D)
Rk R TR P 9 BT 5 | W0 A T B AFLP 4
BT LR ) AR B S , DA R s A7 7E
Ik, HAENZEARC LN T H I Mucor rouxii,

BB - [ RN =" R EORBET A TR (2006 AA10A408) 5 [E] ZERHE S5 L8 (2006BADO1A0O ) 5 LR AR A B 6
THAEZEE A (ZR2009DQO06) 5 77 5 TR TR FE A AT 52T H (09 —1 -3 —12 — jch) 5 B AT A BHIF AL 55 9% (2009 -

chb -06)
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Yarrowia lipolytica, Ustilago maydis™" 7K %5 ( Oryza
sativa) " IRGTF (Arabidopsis thaliana)'™ 4= (Bos
taurus )" % ( Sus  domesticus )™ | B fn
( Ctenopharyngodon idellus) " 25 ZFp A= Wy i 3L R 41
DNA HEAEfTFE

ARWFFEHG MSAP FA R B D13E, 5 5602
TIMEAR S W REA K AT AR S 0 A, AR5 L8R
TR AR F AR KT 10 22 S5 B R AR Y 22
1k, B HE T DNA g g F A 5 2 3
[ G2, R T 8 2% 2 A8 i A v Z F I 3o
— B R

1 BPRS T

1.1 %

PRI MEPE AT FLRS D155 P R 5 A DL 34 R
HILARK S, 24584 F A F AR A &1
B F A MAEAHIFLE DU ACARER 3 fg DL F, A8,
E, {4 ASBEAR 20 B BEHLEE 30 DS AMAAE A B
FEMRE, TG ARGE 520 %, A e L F - 80 C IR
fre
1.2 DNA 125

A3 BRI O BHIL A ZH 21 DNA | i F A4
SLETSE . DNA $RECR L — S5, =
(T rERESLIRRE ) O R A Bl - B RL 2
0.1 g, 598, A THALHK (475 pL TE 25 ul 10%
i) SDS .5 pL 20 mg/mL % [ K)55 CT/KIE 3
h SR 5 SE R B AR Ry il 4 — 1k, B & IR
FEIR A TR (AR LG 250 240 1) 42 2 ¥k, S Mg 1
W CEEDUVE , BB AR R . 1% B B BE AA% IR
SE SRS I 7 DNA [ 5 g
1.3 MSAP &#F

MSAP S34ii2 8 Xiong %" (1 )y 3% , J-fad
Ml Mk, X TR DNA, [AlE}i% # EcoR |

+Msp 1 F1 EcoR 1 + Hpa Il Wi # Y] [ i, SN
& & f5 F% 400 ng DNA, 3 U Hpa NI/Msp 1
(Fermentas) ,3 U EcoR | (Fermentas) ,2 pL 10 x
Buffer Tango™ ,37 C/K¥ 6 h,65 THEEFYIZAEM: 10
min, JEZEARFRN 20 pLi5 pL EEY 4,50 pmol
HM $#23k,10 pmol E #:3k,5 U T, DNA Ligase
(Fermentas) ,4 wL 5 x T, DNA Ligase Buffer, p
IKZE20 L, F 16 CiEEHad i, - Uia ke 10 f5 1 T
W WK Ry 20 wLt 1 WL FiRe g 4™
7,20 pmol E,fl HM, Hi#/ 247,0. 1 U Taqg DNA
Polymerase ( Tiangen ), 40 pmol Mg”*, 4 pmol
dNTPs,2 uL 10 x Tag Buffer, ¥h/K Z 20 pL, 34
FEFF Jg 94 THIAEYE 5 min, 94 CT7Z1E 30 S,56 C
Bk 1 min,72 T#Eff 1 min, FLHEFT 25 MG,
72 °C 10 min, =Y Hi Bt 30 fF, Y IR R A
20 pL:3 pL B By 1S 747,20 pmol HM, F
5 pmol E &4 514, HeB AR 4 735 T Hg 1A &
AR TR, e FET R 94 CHIASHE 5 min, 45—
PRI 13 AIEFR (94 °C,30 55 65 C,30 s; 72
C,1 min) 3B IR BB MEIRFEK 0.7 T, FRAK
# 56 C My 1k ;85 509 14 27 AMEH (94 C,30
s; 56 C,30 s; 72 C,1 min),72 TZEAf 5 min,
Fr LA I A G WLk 1, (Gl X MSAP 4%
AL, TR L O XS E VAR 2 A TELT
S TR T b PE B4 3 5 | ) A5 FH T A S5 56 1
58,9 XE1MH G 502 E HM, \E HM, .E,HM, |
E, HM. | E, HM,, E, HM, | E;HM, . E; HM, |
E.HM,,)

IG5 A R ARG IR G S
95 T4 10 min, i yk i 5 min, 6% 5 P9 4 1t
e BEREHLIK 60 W HHIR I 2.5 h, LIRS R 5
KRG A,

F1 FrAELMSIMAS
Tab.1 List of MSAP primers and adapters used

EcoR | Msp 1 /Hpa ll
sk EA, :5'-CTC GTA GAC TGC GTA CC-3’ HMA, :5'-GAT CAT GAG TCC TGC T-3'
adapters EA, :5'-AAT TGG TAC GCA GTC TAC-3' HMA, :5'-CGA GCA GGA CTC AGA A-3'
T 5149

preamplification primers

E,:5'-GAC TGC GTA CCA ATT C-3'

HM, :5'-ATC ATG AGT CCT GCT CGG G-3'

HM, :5'-HM, +CTGA-3';HM, :5'-HM, + CTGT-3'

E,:5'-E, + ACA-3' E,:5"-E, + AGT-3'

wY 519

selective amplification primers
E;:5"-E, + GCT-3'

E,:5"-E, + AAC-3’ E,:5'-E, + GTC-3'

HM, :5'-HM, + CTAT-3';HM, :5"-HM, + CTAC-3’
HM, ;5'-HM, +CTCA-3';HM, :5'-HM, + CTCT-3'
HM, ;5'-HM, + CTTC-3';HM,:5'-HM, + CTTA-3’
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1.4 HIE&ZITSHH

[i]— DNA 435 Hpa 11 #1 Msp 1 i Y] J5 %
PR A TC & B3 R T R 4
BT (D) B IR TG H 34k 5 (2) Hpa
1L f§ V) ) Jes i Msp 1 BV G A0 %5V A
Sk WU N W SEAL, 4 B 4R (3) Hpa 1T Y G
Aariti Msp 1 Y5 JCHE , 1BV 150 BB A
Ak, Mk, SEit 50 ~1 500 bp Z [H] )
Zt TR RER I 2 H SR P IR
SRR R SPSS 17.0 #F 1707 22 40 B e £
AL, LAKFLES DU AL, 5% B 340 5 4%
PEAR A, T AL R DL FE K SE 5 o8 i
SVE AR e P e LA SR, A SPSS 17.0
HEATAR AT o
1.5 =R R BHESFKN

208 Xiong 2 17 ¥k, BURE SR A BEL 38
A 50 pL H,0,99 C{34E 5 min,37 Tt
R, B DI, R 5 W 4L & RN AR &R
BEY, I 1% (BRI EA TR . 5 L
TP 1Y Y AT D) RO, B AR R TR
Hpa ME§FY) SRR Z 560 H KGE FY R B Msp
it U] S A 22 6 1o MLk [T 1 B, g0 7= )
ST EAEY YR TR LK
2 4k

2.1 REASEMHERIOEXNE

DNA H ALK 4 b5 45 R 2R U 1Y
ST 2 B LI 1, 5298 B 5 AL R
SEIEARDG  AHOCR B3 2 0.195 5.0. 242 6, %
A IR B IR FE K e R R e L
A AR R AUE 5 H Lk R 2 5 A 56 1) 56
FOHAM K RES 5 R -0.237 3, 0. 115 4
-0.211 6, -0.686 8, H o[ 7c UL 8 5 H K fb %
ARG I8 B 2 2 K (P <0.01), HILAT
I, DNA H 34k 7K S F 35 R 14 36 38 A — 72 A9 A
2.2 FTFX DNA FHEWLKE

9 XF 5| Pt 4 NEEARRP LS R R, R
R DNA HEL KPR RN ZES (B 2) ., &
ASHEUAR 1 FH B AL AT 108 32, 79% , v 4 K
L2 29.01% - HI3EALEN 3. 78% ; BEAHE(AR
[ 3 A 3O 34k 240 13% , 4 W3 4L 3Ry
19.10% ,FHEALE R 5. 03% ; F, AL H b3
3 R19.98% |, 42 F AR RN 16. T7% , 2 F 3k

Ry 3. 21% s F AU B Ry 20.18% , 4 H
FACRN 17.27% ,FHHALR 2.91% . Tr 25y
PrZ E| LB 45 R 9, F AUA F,fR ) DNA H
FAIRFTC R 2 22 5, By AU B AL R AT T R Y
HaH; TS XK Z 1] 1) DNA B AL K P47 1
e & 257 (P <0.01) ¢

e 2
S SIS
—

=

g

Q

b= . .
@ g 1 T | D .
s -02t C

3 A E
-Eg -04r

[5]

8 06+

Q

—os8t F

1 DNA REHSREMIREBEXE
A7 B EE, Coot i, D B B JURTE, F M SE LR
Fig.1 Correlation between methylation rates and
phenotypic traits in C. farreri
A . the shell length,B:the shell width, C.the shell height, D:the
gross weight, E. the weight of soft body, F: the weight of

adductor muscle.

1yl
[ [=]
W W
S at
§>

SiE TS

ratio of the DNA me
S o <
Do Do
S o
_T ; ;
[ %

6 11 16 21 26
/ME  individual
2 EFHDNAREUKTEHESR

A B .C.D J3 5l SR DL RS AL UL JFy \Fy 4 ANFEVR 9 BT A
K DNA UL — D iR — DM 9 X1 5199
HR TR0 ALK

Fig.2 Methylation rates of parental lines and hybrid
A P. yessoensis group; B:C. farreri; C:F, group; D:F, group.
Each group chose 30 individuals; each site stands for the average

methylation rate of 9 pairs of primers.

2.3 FREELESXHEL
A LURE T 2R AR Fy Z (B3 34 417 B 22 5,
XA B B O A PRI (32 2) o B —Fl
PRI (A J8) JE R AN F AR B A R 9 F AL
9 Xf 5 | )— A th 24 LR ESEAN F A7 AEAR]
Rl R Ak, oAb 17 A P i e R Ak, 7 2
SMHImERE A REAL . AESRASH F, (]t A ) 51— 24
AL ZSVEY 11T, I LU 2 25 3000 3 Bl
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(%2,B,CHID ) . B FH AL Z A5 1E S My
P ZEASLEAH [l (7 1 FH A 2 S5 iy HHG op—A>
SRR (Y WA 26A) 5 F,— S (IR B
L), B 2 WAL AL 512 5 S T AR AL R Y
46.5% o C JEH A2 5 7L B 1 2 — LE R YA
T EcoRl + MspIHigUl ity B 1 a2 48 A

{EANH B Fy (R WX e (0 578 F, o
PEHE5E) o 1M D S Bl 22 St R S e 775 F
R AR , R 2R AR b A e — R D] (EcoRT +
Msp 1) A Y S5 M AE Fy b DR EED) P4y 3 48
C &A1 D B AL Z PRI LU 7, 45 i B 5
ARA37 57 19. 3% #16.9%

®2 FTREPEUELANESR

Tab.2 Patterns of cytosine methylation in the C. farreri,P. yessoensis and their F, hybrid

[E%ay WRF R U1 P. yessoensis FifLER UL C. farreri F, fi7
patterns Hpa ll Msp 1 Hpa 1l Msp 1 Hpa ll Msp | number of sites
Al - + - + - + 17
A2 + - + - + N 7
BI - + - - - + 3
B2 - - - + - + 14
B3 + + - + + + 2
B4 - + + + + + 22
c1 - + - - - - 11
C2 - - - + - - 5
C3 - + - + - - 1
D1 - + - - + + 0
D2 - - - + + + 6
TE: =" AERIBEYI AR Ba A, + ARGV s A7
Notes: “ — ”indicates that no band was found at the site; “ + ”indicates that a band was found at the site.

2.4 E=RFABEHER R

Un SRR I I BRI L 28 R R e i
34 S 2% 1T LA TSSO B O 38 H ok, RIEE Bl
WHEEIE e — 28 WIse i 2R . 45 ZR4E Sk Ay
L2l T e AL F T R PR AR
— 2 (I 3-A) , BRI 1 Hh 0 2 AT 2
Fesethny, B TR i Se b, A 4 5 FY

B4R B B R AR, — AR HU B, 0 — 4%

PO HA B, R H e T 4 0, SR U
— ZR W SE AT, Ul W] S AT IR 14 el RE 2 A
RIS, 7 A T 51 A, BTy i Y 2
Bl E AR AT — AW se iy (18 3-B) , B AR
— L HIRFYT RN 58 4, AR SR SR W] LA
TR RIS

Al A2 Bl B2 C1 C2 D1 D2 E1 E2 F1 F2 Gl G2

B

B3 HRUERTE.TIEER
AT I kA B R LY AT ALK I, Ho, A1 B1.C1 D1 \E1 \F1 .Gl N F# ey ¥y xl 4, A2 B2 .C2 D2 \E2 . F2,

G2 NI M4 o

Fig.3 Result of re-amplified action
A ;re-amplified action; B:re-amplified action( A2,B2,C2,D2,E2,F2,G2)and re-digestion( Al1,B1,C1,D1,E1,F1,Gl).
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MSAP FEAR] L RA G R 5, R T2
#3455 DNA FEAL A R R I — D+ f
ST IR ALK G o DNA SR 1 2 25
P45 ) T Southern 2% 38 19 36 UE; 76 975 I+ |
W BT R A A S B IE R T
MSAP il 45 2 19 A R0t A m] F 4 5 A7 it Ak
B AR B AL SRR AR R AR
2 2B N AN B SRR | AR S50 4%
DI S, BRI A VTG Msp 1 1 Hpa 1T 2 %)
“CCGG™ N W AT BV, SR BRI 205 5 15 %t
FEE B R, Xl Bt o, s U2
TR AP CCGG™ (7 i i LR, I, 6
WRAE TEBGR I RHE R 2 A YRR 1K
FERPRL, AR AR MERA Y AT SRR B
X5l o MSAP £ AR 2 T A5 AR b
BRI RAG I 2 A5 VA A Wy i DR 2 1) PP 2 Ak
VL EFRESE R MSAP o ARBEE T A5k
—AER DUAE AR T IK) DNA U EAL AR 22 4L 5
PR R MSAP HARBFSE T A A 506 =%
PR DL A R A2 A R AR S i MSAP
PR B EE R IE R R TR, 2 REH T
JEEEIIHTHY o

MBENTHIAR LS RE 7o B S PR R
FIERSE, ek Sem AR E AP e ILE 4
RFIUE S AR RO SCAY SE R, Hoh
FEMUEE 55 P AL AR A A S 1R ik 31 8 25 K SF- (P <
0.01) , BEWT R AL 35 0 — SE T 224 - Mok B
A — 52 WO, B0 T AN [ A PR A 5 1) AN T o
FIUPEARR I P FIR LA, DNA HI AL 530
A —ZE M, Wl ] DNA HJLfp 52
SANEARTE 190 2 PR 9 28 M i, e ek
WRERBH IR AL, 5 DNA H JE Ak 142 1L v] fiE
ANFERKR . ALK 5 2R A AR BLER
Z AV AR ST, B — 28 52 3 TR S, 4T
FE AR KT o B DG L 8 4 B F AR I
PEAT TR AR R 28 S 21 4 ) Y B 22 57 5
PSR IR, 25 R 3R], F AKX AR
K M A S PR A S O R R, A
MR B BT . S A A
L[N ZH DNA HIEAL Y 22 57 7K F 5 28 ML S5tk Ay
KIRIIT , B2 BUAR A —AX ) — 2 i HF A 22 £l

AR HERAE R AN [R], AS [R]85 [R] B B 3k 1)
AS AR AN [ PR AE P ) 3 2Rk 35 ) %o 4% S A
J R DNA FEEAL 22 55 5 2 Ao 3 i) O R BiF
8 I, DNA H I Ak 32 55 R L7 L HR AL i AR A9 4R
FMEN T, S EE 6 ~ 7 BB AR IR A A
KM, 5N IR SRR B K

AHEFE R T3 50— B 102 A AL £ B2 o3
M2 R S5 i A WL, BUAEIR 248N h, 2%
il P N NUE- ISP SN GEA T i (¥
AR 28 i, SEAS 10k DR PR 5% b BIn ) A B4R O,
R4 ) B DR 7 38 . Romagnoli 257 ¥ 5B AT
TR FRIR G FORZE PRI R N R 2R
P e M iF 2R M 2= R R B E R, H
HA 33% 1) 25 5 F 3R 7 W AE % A Bl v B AR B
PRk, Sun 2 UBIAS I It (4R S
RSB ) S AERE, AT T — BRI 4 A8
HAEN 20 A28 28T S HoEAR Z (B iy 3 H 22 57 3k
B HEE 9 DR SR G T T AHC
ST, GE R IR, T8 A I ], 38 Bl RN SE AR 2Z [
HRAFTER R A L R 22 R 3kiR . WA FH IR, 24
BT AEHBE IR R = A T AR T 264 S A )
PEARZRIL, X AP MR R B AT B 5 R AR LA 22 &
R T Feakimis N mek e 4 e w7 =
AR HAE A R I PR IR AR 1 EROR B 2
HF5E 2] DNA H L AR X 36 R 1 28 8 HoA R 45
YEFR™ . DRIt DNA HIUEARIR ZSTEZ i 5 2 AR Yy
AR ZFh RILE) K R W Z B TIF L4 E MK
o WFFE & 4% Bl — 0 H 35 {0 72 B bb 4l R
R, I B A R AR 2 2 52— R 2 il
MHRIMIRHNZ —

AR R IR, 4258 FACH FEAL 0] I L SR AR
AFAA]— 7 HREAR i3 FT W32 g g Ay
SRR, AL RS DL FIER 5 bt DT %) H Ak 2 40 22
BRI | 38258, FARIW SRR N i Ak T
T Z ) SRS R T E MG F— R AR
BEF A, KRR 5 R LB &
225 XU, F— R H AR A BRI & R
TEZ A R 1Y, T B 38 I A B e ks
R, WA E 2+, BH
FEALFIHE AL A kA BRI S 2 T
A 5, UEBHZEAR G T, ok B RGHE Y H 3
RICHET T F 8 MR, IR FF R 2 B e 1%
1 BRI, AT T e W A S L H e AR
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B, TERRE IS 5 T B R — 38 A A7 45
FRIICEIEIRAPIRES o

— B iiok , DNA AL 5 38 [H 3 05 2 Tl
K, AU B X i R S B R A B AR,
B PR R AL 5 R DN AR A AT R4 55 1 A
5, MR 35 AR HY 56 A0 5 3 IR 3%k L OE A
o R MSAP G FH Al A i o
XA T FE 2 B, 355 ey 2 ol 22 B Y Y
AL AL T CpG &y, i B TR R 37 A8
ST RIS X 4 Bl U AT RO R A B
PEAT RS o3 A EHEDN DNA F AL ol fE 54 A=
TEAR GRS DX, e 2 R X, AR R A ek
P LR A R WAt B A5 21 A Y
FACOL AR AT RE LS AL TR FE X AY , 2 1L AE
T RE DR R i 0kl PP AL R fot R PR AR 3 0k L {HL
SR FIA I B R 2 U AR R IR ) S T 2, BRI
BT AR TOEAS R R KR R Y,
1117 S B 2 b (I e, 3ot DA PR 355 o JEE F
TR IAERARYI 5

WFTE R S b, Bt i i A 2273 23
i A 1Y, (EEAE BT T I
kT R, R R A AR Y, B AR A
R - EmETTY R e R
SALRIPER R R e R h, 2 T L AR
J A R AL A DU R 2 2 LR BIF 5 1Y) B L, Grewal
ST PPE ST W] DNA HUEAE IO 4186 1
i £t R | 2 5 P B P R i A A A 254 2
SRR T i L AN 22 ) 2 R . AR, R AR R
TR FE LA AT FE DA 8] AR ELAE S SRR S A
R AN ZR AL R A T, I A fiE LN DNA HT &
P A B AR 8 4 5 B 1 2R B DI 3 A it AL AL, LA
Je i EAOR A 18 A A n] RETIIEG B 23 b 1 4
X— AR BR

F— A AT RN F AR, BB T R AL
K- BIRBEA B 225, B F KB
A TH R 34, Nakamura 257000, [ 28 2EIR 2
HT T 1 ) R R AR 3R S B0 PR 3R R Y AR T 2
7T AR DI 380 ) 77 A R AR ) Y A 3R el L BB IR A R
AR fE EANRAS, i TS AL DL IR A
AR B, 2ad 200 B 22 e sg, HEH
FACF 2 BB SRR, FLe R bkl & % 5
Wi L ZE A ], 5 BOH AR B, 2 3R BT 1 5
Ma, B T ORI AE TR B AR, 1 T B R A 4

Ko MRAGAIALE DL 55 MRS B D 2% 52, 153 310 19 74
HAAXCER— 6 AR, AR PO PESE 7 mify
PPRARAT 2 2 25 32, B 1 ARAF I 2 5 24 o
RO PE AN FAT, AEBEAT T PRI, RO 7 Ak 1) 7 Ao
TR R T AR ST A AR, XTI R
PEARIEA T PRAUI , T RS DAL, 1Ol o 1) PR £
Rl Fes ke A AR

SE LWk
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Analysis of Chlamys farreri , Patinopecten yessoensis and their offspring
using methylation-sensitive amplification polymorphism( MSAP )

YU Tao'?, YANG Ai-guo'*, WU Biao', ZHOU Li-ging'
(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources,Yellow Sea Fisheries
Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071, China;
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract; DNA methylation is related to a number of epigenetic phenomena and plays an important role in
gene expression. In this study, the technique of methylation-sensitive amplified polymorphism ( MSAP ) was
used for the first time to analyze the DNA cytosine methylation of Chlamys farreri, Patinopecten yessoensis ,
F, and F, ,and we made a concrete analysis between the methylation ratio and phenotypic traits,assessed the
extent and pattern of cytosine methylation between the parents and the offspring, and emphasized the
discussion on the molecular basis of heterosis in terms of the DNA methylation. The results showed that,
(1) DNA methylation was negatively related to the shell length,shell height, soft body weight and adductor
muscle weight,but positively related to the shell wideness and gross weight,and there was great correlativity
between the DNA methylation and the adductor muscle weight (P <0.01); (2) there was a significant
difference between the parents and the offspring.the methylation ratio of 5'-CCGG sites was 32. 79% in
P. yessoensis ,24.13% in C. farreri,19.98% in F, ,and 20.18% in F, respectively, the methylation ratio of
F, was less than the parents and there was no significant difference between F, and F, ,the alteration of the
DNA methylation was the result of the cross of the parents; four classes of MSAP patterns,A,B,C and D,
among hybrids and their parents were detected: pattern A, methylation levels were not changed in both
parents and F,; pattern B, demethylation, both or one of the parent was methylated, but there was no
methylation in the same site in F,; pattern C, hypermethylation, the methylation level in F;, was higher than
those in both parents; pattern D, hypomethylation, methylation ratio in F, was lower than those in both
parents. The patterns of the F, DNA methylation experienced change and adjustments in order to coordinate
the expression of the gene from the parents, and the DNA methylation has something to do with the
expression of heterosis.

Key words: Chlamys farreri; Patinopecten yessoensis; DNA methylation; methylation-sensitive amplified
polymorphism( MSAP) ; heterosis
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