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OIRHKEBIINEREARAEXISHEREZE DNA HEL MSAP o

EOA, WEX" By, a8, TRED

L AR SE K= BE, TR T 524025
2. ARSI T TREARBIT PG, AR BT 524025

WE: it R UR L S M 1 (methylation-sensitive amplification polymorphism, MSAP)E: A, 46 & [G 2k £ D1
(Pinctada martensii)JNE IR 1911 2% X (mantle edge, Me) ., £ % [X (mantle pallial, Mp)#l /1 4 f# [X (mantle central, Mc)
AR 2 DNA H BB 7K DS LR Sk 1) s W PP B A A A BEREAT I« LU 0 T D 0 e L TR AR T2t
JE it PCR WG B A T8 40T o S5 2R WoR: (1) R 15 X519 Ty 1 9000, B MRIMERR 3 A X
REAE P2 AR (1163.25+124.34) 5 1M il BERY 25717, Hirh Me . Mp il Mc 435114551 (401.00+40.37) 55 . (380.63+52.39) %% Fll
(381.63+£53.57) &P &l £ 44U AL B A B ZE R AN B3 (P>0.05); Me, Mp Fl Mc 938 K 41 B 340K 43501k
(17.07+2.19)% . (15.48+2.34)%1(19.6142.88)%, Mc Al Mp ELA &k 5 122 57 (P<0.05); AZ il iy 5L [N 41 R AL /KF- 1
e BRI IR Me > Me > Mp. (2) XStk i BalbAr il . WP J5, Z7E2k foA M Blast Foxt, 133 8 R AF1E
RS A ) SE R 730, Horh 3 55 RITR )3 50, JEPRERRY 408 A HE 1 SA (408 ribosomal protein SA). iHog
(interference hedgehog) . £ 5 2 [ (zinc finger protein castor).iHog {XFE FP 9 i | B AG 4 3L b6, H EEEAE, K
R H R . (3) POt M4 KW iHog 7E Me. Mp Fl Mc 44 %Kik, LU Me Kb & e, Me Kb A,
225 3 (P<0.05). FeATHEDN iHog (1) DNA J¥ 41 (it HV BEAL B 40 ) 1 i 5L AR Me 2P Rk . 4 BRI SE AR
B, DRERAEDIANERE 3 AN XY AL B 1K A —, H DNA b 7E SRk ifE h A ER, SO RAMT
FE BRI AW A 2 VAL B A —E 2% 2 L.

K DICTREEDL; SMERE; MSAP £0R; DNA 5L, ki
FESES: S96 XHAFRARRS: A XEHS: 1005-8737-(2016)06—1227-09

R L AR B AL | 8 R Rk

i HBURIBNE S5 R RS2, DR ok R ] —

BRNS5EN . EA5EA . DNA 5HMA T2
] A B VE FH T S8 DNA RS & A48k, A
FRF R KRR G MN B IEAEE 5
40 DNA TERERMBEBH TR —, (e
512 DNA FE . M5 UL e ik g5 i e s, iF
1T 7 8145 5 PR i k2T A e € R 23 A D 35 LA D
R o A v A B

— ki, DNA B JEAb 2 i F L R A 5,
FERIH S-HR 1 HY B 2 R $2 13 P 35, K M s e (C)
s Sy 5-FIE s g M), HK P £ 52 B3R

i BHEA: 2016-03-11; 1&iT HER: 2016-04-27.

A, = RIURNRNFE AT BB, HH 3k
KPR ATBEA 22 50, BF9TAh, fECEHESIY .
DNA WA 2 LA TSR IX B, JF B 53Rk
K- R ST, IR R 4 1) DNA H3E4L 5
LR IR KT B E A OG; (BAEXTHE S (Aplysia) )
WF5EF B, CREB2 LA g 8l 7 X & A H Il 2
3 DR 0 23k, B 5 M 2 M ) T 9 A R A,
A LR TRl DNA L Ab X6 35 PR 2 3K ) 1 42
U AEAE2E 5o

FERA T it DNA H AT AL Y iR b i o 4

EEWHE: HRARPEETTIIH (41206141, 31372526); ] R4 FHE I H (2013B020201002).
fEH BN PR, B, W54, B 5 M PR Y%, E-mail: rogerjoke]l @hotmail.com
BEESE: TRME, BIBEZ, WHoEirn: &= JCEMEsh Y AL Y- 538 3558, E-mail: wangqingheng@]163.com



1228 Hh [ K R A

#2385

BLUHRIAAEHT, XA = i TR A 583 A5 1
SrER, WA, Kl DNA HIEfb i H kAR Z,
AL U 3 2 5 P HOR (methylation-sensitive
amplification polymorphism, MSAP)VL £ 2515,
ToT WS4 DNA BTN S0, T A A I
F4 DNA W B K- s = my A 2 F Be o
MSAP ZAEY 3 v Bt 2 B K (amplified frag-
ment length polymorphism, AFLP)F &4l - &7 i
K, B Mse 1 B % CCGG for 5 M ms i H 34k
BURVEA R A [F] 24088 Msp 1 Fl Hpa 101, MMTHE4S
FEN LUK CCGG 7 mi i) DNA HIEEARAR S 2
K . MifL g DL (Chlamys farreri)'™ . J& % % 4F
A I I (Anod-
onta woodiana)'® . K F-PEH Wi (Crassostrea gi-
gas)" | IKFE(Oryza sativa)' . BAT(Phyllostac-
hys)!) . WU (Arabidopsis thaliana)' V% 2 Fh 2
Trah A1) DNA HUJEAR /K P O plAa i, AL
KA —, BABRER

o [ Bk HF U (Pinctada martensii) X FR-E 1 Bk
RO, B EEENEKERET IR — H
A RN B 92 7 AR BIL ) — R R W R DG T
Mo SNVERERED ST RS, HERA AR,
SERFEE DI REIR AN ] . SR R I 5T ER)Z TR
B4 A DG 35 DRI D B b e B DX RN A IX e R 38,
17T b 2 T BORE 6 38 [H 7 1 G BB IX e s, (A
FHE PR35 22 S I ELIR A ML v AT 8 . A5
FIHI MSAP Ho AR 5153 B S JEA [ X 38 174 Y
AR, IERs B S 0 37 T R A A8 1 7 B el
W, Hext . ST, AIRSE DNA HEAETE ST
BRBE DL DLSEIE 1 S Gt S vy Hh A FH AR HE RGO

1 #MHEFE

11w

SCHG S RERAE DL “Ug3E 1 57 FRFE T T
Tt B AR, e AR AR — B0 2 1%
8 H S5 DG RGE [ SE 8 R, 7RI Y
KA 2 d JE HURE o BURE DX 38 1 (R B): DL A
PRI Z R (Me) . EE(Mp). HULEE(Me).
1.2 EFHE
1.2.1 DNA BE/LESIMiZT 28 Xiong %™

1t (Oreochromis niloticus)!'"

W5 o LT ) . Iy S YRy
S LL i e H R 2O E =514, 51
FEHIILEE 1,
1.2.2 DNARE ZMILHA DNA #HGL7 &
VLIS, 2 BIHREL D [RBRAE DL Me. Mp 1 Mc (1)
DNA, {EfFER T MSAP 43-471% DNA Ji
HIEOR R, 1RBUG I DNA B —BH5E 4500
1.2.3 MSAP#Z#F  MSAP 53Hr 5 4 o vE4T,
A3 RIS, . T4 ERE N . PR N . B
TR T Y 5 e o 100 6 53

B S i 4% EcoR T+Hpa 11 il EcoR I+
Msp 1 Wil . EcoR 1+Hpa 1 ZHABEVIARZR N 25 pl, 14
5 2.5 uL 1Y CutSmart, 0.5 pg i) DNA, 1 uL Hpa 11,
1 uL EcoR 1, 37°C/Ki# 2 h, 65°CAEYE; EcoR T+
Msp 14 R Hpa 11 B30 Msp T EIHT

T4 ¥ SV AR FR 20 uL, 045 5 L V)
FEH, 1 uL MH 23k, 1 uL EcoR I #3k, 0.5 uL T4
DNA Ligase, 4 pL T4 Buffer, 16°C# #5337 . 4 T4
T RN 7 A R 10 A5 TR 1

P14 RN AT A3 R TG R B, Ho,
Ty BAAK R 20 uL, fL45 0.8 uL Bifit DNA, 0.8 pL
Pre-EcoR 1, 0.8 uL pre-MH, 10 uL rTaq. § HFEF
S 94°C 5 min; 94°C 30's, 51.9°C 1 min, 72°C 1 min,
At 25 NMER; 72°C 10 min, TP 25, H 1%
BEHE B EE A PCR 74, #7712 BLVRHCHR )
ULIHEGED) . DAY RO A, fF A —
SEUS BRI YE R 20 £ )5 T AT IR
PR3

VEBEMEY AR 20 uL, f24% 0.8 pL Fitk
DNA, 0.8 uL EcoR 1,,, 0.8 uL MH,,, 10 pL rTaq, i
PRAEY 1l Y% PCR, BARTEF N 94°C 5 min;
94°C 30's, 65°C 30s, 72°C 2 min, 51t 15 MEE;
94°C 305, 50°C 30's, 72°C 2 min, &3t 27 MEH;
72°C 10 min,

i 6% 25K P M IOk Jie B8 Je 73 B85 BE B 14 7™
Y, MEMY kY, AR kPt 3
FEYIFETGE RS TR, By = I,
181} Hpa 11 AT Msp 1 — #4474, 38 CCGG 1Y
e s mE FRBE A 2 AR TR UBE N (CMCGG/GG-
CO)(FTEN A); T BN Hpa 11 JGH;, Msp 1A, 150
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&1 MSAP Sk FI5I1HF5)
Tab. 1 Sequence of adaptersand primersused for MSAP analysis

13K M5 adaptor and primer F%) (5'-3") Sequence (5'-3") R FEEL bases i function
EcoR I-A-F CTCGTAGACTGCGTACC 17
EcoR I-A-R AATTGGTACGCAGTCTAC 18 23k
MH-A-F GACGATGAGTCTAGAA 16 adapter
MH-A-R CGTTCTAGACTCATC 15
Pre-EcoR 1 GACTGCGTACCAATTCA 17 STt CIL]
Pre-MH GATGAGTCTAGAACGG 16 pre-amplification primer
EcoR1-1 GACTGCGTACCAATTCAAC 19
EcoR1-2 GACTGCGTACCAATTCAAG 19
EcoR1-3 GACTGCGTACCAATTCACA 19
EcoR1-4 GACTGCGTACCAATTCAGT 19 Il
EcoR1-5 GACTGCGTACCAATTCATC 19 selected amplification primer
MH-1 GATGAGTCTAGAACGGTAC 19
MH-2 GATGAGTCTAGAACGGTAG 19
MH-3 GATGAGTCTAGAACGGTTC 19
MI13-F CGCCAGGGTTTTCCCAGTCACGAC 24 W75 PCR
MI13-R AGCGGATAACAATTTCACACAGGA 24 colony PCR
iHog-F GTAACGGCTAATCCTGGCG 19 W E R
iHog-R CATTGTTGACTGGTTGACCTTTG 23 real time PCR
GAPDH-F CACTCGCCAAGATAATCAACG 21 B S
GAPDH-R CCATTCCTGTCAACTTCCCAT 21 reference gene
AL % L 78 DNA DU II(CTCGG/GG™CC), 125 FFBUSHIRIEIE  JT45 540 55 i e 2k

RF—A 2 H A S (70 B); LAY Hpa 1T
A, Msp 1JCA, VLI RAEREE kA CCGG 1Y
g mEnE B4k (MCCGG/GGCC B "C™CGG/ GGCC),
RE—AE RIS (TR C)e AL BFIC 3
FhZEANE 1 FiR .

TRAL 5N ALY 3540 DA (R
4 D): D=A+B+C; dEH HALAL S H 53 [b=A/Dx
100%; 4= W1 HEABAL 5 A 43 H=B/Dx100%; -~ H1 %&
AU 15 3 e =C/Dx100%; £H 21 H 34k 7K SF=(B+
C)/Dx100%.
124 BEMABHREMER. mEERNEF I
5 3R TN T i e e 1 B e S M (& SR AR 7 A
Fip HEEARAL ) A 3 I R SR A 5 7 B, 48
a4, A5 20 pL I XGEK, 37°Cid i Ja
FER I 5 A& B 34 45 432847 PCR 973 . PCR
TR 1% B B WEEE I HEL UK S S B — B 5 R
VI MO T glifk, 4 B> 5 pMD18-T 84k i%
%, AL PR M s A B S 26 A AR TR
V) TRREAR MRS A BRA w1y

NAH Blast B2 (5 FRERAE DL R 4l s, Bk
RTG53 BT o 45 G SR VR s I P e G RT3
I3 HAE Me \Mp Fll Mc b A B IEAL B 00, 1
J5E BN TE Me B Mp 8¢ Mc | BB ik B 34k &
TR 60 BedEA T AN b Blast Fo X, H E (AR AL
pSRENIUE 5|8
126 WRATERMALREESR BELIOLE
it PCR Fill H & K78 IE % VAR Me, Mp Al
Mc HFIEIEEN . 2OEE R PCRIAR N 10 L,
KRR A4 cDNA #idR 0.5 pL, FTIFSIM4%
0.5 uL, RE/K 3.5 uL, SYBR Premix Ex Taq™™ 5 L.
FNRE A 95 CHAEME: 5 min; 94°C 155, 60°C 155,
72°C 35,40 MEAR, WZHEH N GAPDH,

WA B TR A FHXT R =
274G (i ] SPSS17.0 HEAT i B M4

2 #RE5HH

21 MSAP ¥ iz 2K DNA BEWXEHKEST
AR SR SLIE T 15 X514, G RN K B G5
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WK SR, RAS T i i, B R 2 LT,
A S Y S (E 1),

AR SN ERE 3 A KRR S 7 A
(1163.25+124.34) 45517, Hrf' Me £1(401.00+40.37)
%4, Mp A (380.63£52.39) & 4, Mc A
(381.63+53.57) 4 5%iir (& 2), XA 2 7 AN 0 3%
(P>0.05),

T L2 B AL I A o FRBR A DL AN
PEAS TR XA, G55 3R 3 A X H B4k K
- ph v B U2 Me(19.61+2.88)% > Me(17.07+
2.19)% > Mp(15.48+2.34)%, Mp il Mc 2 [a] {12 HI
LA S L R SR A7 o5 EL B AN A 2 AR
LU B b 2 25 5 (3R 3)(P<0.05).

Sample I
Me Mp Mc Me

Sample II
Mp Mc Me Mp Mc

2.2 DNA RELEHREFIISH

B Il As 2 /4 F SR AL 1B 4 A BodE AT s e .
Feortr, s3] 8 &AM AAL B DNA P31, 4
TEL A M Blast FOXS (3 4), A 4 KR BALT
SR I, Hh 3 R EARETFH, SRR
GrB0h: O 408 BBEMREEFH SA(40S ribosomal
protein SA) . iHog (interference hedgehog) . £¢45 &
F (zinc finger protein castor),
23 fRiERREERS T

23t ik, sequence 11 f74 2.2.6 ik Z&1F,
MiJE %} sequence 11 FbX) Y iHog FEA (interfer-
ence hedgehog)fFi#E—25 431 o & it 73 A4l SR & W
iHog 3£ 7F Me, Mp Fl Mc L34 %Kik, 7 Me
) 258 B i T M 2)(P<0.05)

Sample IIT

M H M H M H M H

H M H M H M H_ M _H

Bl 1 T [RBR B DUAS [ R 8 438 1 ) 384 77 20 308 T s T P o5 s A
M: Msp I Fl EcoR I SUEH]; H: Hpa 11 il EcoR T XURHTT; A: AEHI (L0725 B: AP 38407 05
C: PHIANI #; Me: P fii; Me: SZ00E; Mp: £
Fig. 1 Selective amplification products were detected by polyacrylamidae gel with different individuals of Pinctada martensii

M: Msp 1 + EcoR 1 double digestion; H: Hpa 11 + EcoR 1 double digestion; A: non-methylated sites;
B: full-methylated sites; C: hemi-methylated sites; Mc: mantle center; Me: mantle edge; Mp: mantle pallial.
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%2 SRUBIVNERARXERELZFFTHE
Tab. 2 Data of DNA methylation of Pinctada martensii
%; X+SD; n=8

414 SR A A AL I H BEAR AL 2T LU AL B
tissue full-methylated site hemi-methylated site non-methylated site tissue methylated
Me 40.50+3.21% 27.50+4.75% 333.00+38.81° 401.00+40.37°
Mp 36.25+6.16" 22.13+6.38" 322.25+48.97° 380.63+52.39°
Mc 43.00+7.75" 31.63+7.11° 307.00+44.85° 381.63+53.57°

e BN ERR AR R R U 25 5 B 25 (P<0.05). Mc: FP i Me: T4, Mp: .
Note: Within the same line, values with the different letters were significantly different (P<0.05). Mc: mantle center; Me: mantle edge; Mp:
mantle pallial.

*3 DRHEBINNEBRTEXBZMHBARNLABT S RALRPREMLKTE
Tab. 3 Percentage of DNA methylation typein different tissues of Pinctada martensii
%; X=+SD; n=8

HH i YAV e IEAL R R AL 1 H AR BALK
tissue full-methylated sites hemi-methylated sites non-methylated sites tissue methylated
Me 10.16£0.97* 6.91+1.32%° 82.93+2.19* 17.07£2.19%
Mp 9.72+2.44* 5.76x1.20° 84.52+2.34° 15.48+2.34*
Mc 11.31£1.65° 8.30+1.52° 80.39+2.88" 19.61+2.88"

o BN EARR FAR AR R UE 2 5 B3 (P<0.05). Mc: R i Me: 4 Mp: EJE.
Note: Within the same line, values with different letters were significantly different (P<0.05). Mc: mantle center; Me: mantle edge; Mp:
mantle pallial.

x4 [EWFTIEEFERESEL Blast LEXT4ER

Tab. 4 Results of comparison by genome and online Blast
741 K FE/bp Hext EROEE £ Sl =]

sequence length method of comparison result of comparison methylation type

SN X comparison by genome  10010533-408S ribosomal protein SA 4 x 107® N e YA

sequence | 80

TE4E Blast comparison by Blast ABO26619.1-Raminin receptor 4.1 full-methylated site
I LY} comparison by genome  10021657-interference hedgehog 1x107"® AT AR
sequence II 116 B
TE4E Blast comparison by Blast no found * full-methylated site
LIEFH LX) comparison by genome  10012837-Zinc finger protein castor  0.009 INCE A
sequence 11 73 B
TEZE Blast comparison by Blast no found *  full-methylated site
LI LY comparison by genome  10030390-none 0.16 S B E AR A
sequence IV 98 DR
1£4k Blast comparison by Blast no found * hemi-methylated site
S5EHAA T comparison by genome  no found * 4o T AR
Sequence V 65 LA
TE4k Blast comparison by Blast no found * full-methylated site
LI L%} comparison by genome  no found * N o
Sequence VI 164 2 Eﬁ_%ﬂﬂim )
T4k Blast comparison by Blast no found * hemi-methylated site
SE MM X comparison by genome  no found A S
sequence VII 71 B
TE2E Blast comparison by Blast no found *  full-methylated site
SE MM X comparison by genome  no found AL S
sequence VIII 124 B
TE4K Blast comparison by Blast no found * full-methylated site

o R

Note: “*” indicates no.



1232 Hh [ K R A

#2385

—_
[= ]
T 1

1.4

121 ab

og expression

Me Mp Mc
ZH4 tissue

2 iHog 15t [RER AL DU AME BEA [F] B 25
Mc: et Me: % MBE; Mp: 558, HE EARFEFEECRR
AR AR R BUE 25 57 .35 (P<0.05).

Fig. 2 Expression of iHog in the mantle

Mc: mantle center; Me: mantle edge; Mp: mantle pallial. Values
with different letters were significantly different (P<0.05).

3 iTig

ARG 30, DNA B ke £ 07 2
HEENAYEIIRE, Wi DNA ZHIEE,
%5 DNA S EE SR, Wi My, P JAE 1
ARG, SRR ESLH TR, 4Erp A PUARIE W &
FaEMN MSAP iR DIE e, FRFEE,
Sy MR SE TR 2 B T 4 Fh 20 R 9
HYIELN A DNA H ALY, Xiong 2515
FLFFH MSAP $ AR 20 M 7K 8 B 34 K -3 40
DNA B4 Z 251k Fr By, Wang 2522 o)
3 ) R FH 4 5 DR A HE AR T 1 Rl MSAP 2 AR K
U ISP 7 b i S [R) 4 8L R 6K -, UEBR T
MSAP i 285 F A e fmT Sg 0k . AT R
MSAP FEAR T THMERE 3 AR X3k A H 34k
BT, 45 5 s v o 5 X 1 PR A 8 A B
L, NGRRE T, R —BA A E R %
[ 25 5 DSt ik )2 L B, B v g i 3
B2 5N EBRZNIE R REERE b flER
S 5B RIZMIEAL, (HARE RS o Bl L
AN M AE D RE EAAFAE 22 5 o U T 2 220 B2k
A T ) A B 25 ) LS4 ) 0 2 R 28 A LA
BRBIHCR AR 2, ERNDE K E R A
WA R A0 B AR A 2, v ROR 2 2 P AR A
M, I H 2% & R AR A0 i A W e e
S, H U ER 40 A U 358 5 T X SR [ 4 4 AL 2 I

Wizizhe ), B, SMERE 3 A XKEH LB
TRV B 25 5 ] e S P BN E RS H 5 DI RE AN A Y
R Z—,

5GP 2 K33, ATLLR BT, QB A DLAMA Y
ALK a2 R U, e BRI 2 ke
B G B, XUl E A AR 2, H
WA BALACE IR I g 55 25 Rk &
AR 8] 1) R S FH AR 67 S5 0 AN S8 2 AR TR
XATRE S B BB DA & B MR 22 7 5 A C
e AR 25 2200 1 G BB D1 R 2R AL S5 I BF 5T
KW, HRHKEMEHRIZRZ LG EE Y, XA
) ELA BA A AL b A, R L A&
DFPHEEET DNA H LRI L ZFE e =
TR ZREEFR AR . 7] UL DNA H b 7 2 st %
I E EE MO, HAT DNA H3Efb 5 R0
VR B S B, 2 m A, e
Py F a2 PO B RIS ORAE T R
D WLHRGE . DNA H 3 ZRE A I br sl
ZHAPERI(E BRI, BiR T DNA HUEEALTETH [T
Btk DU 7346 DL K 0 b i Aok 78 v 0 v 7 1
VIR

IR 48 K= s DNA H ALK —
JREAE HRAE 20%~50%L" 17, A S 4 SR I A
fLE D (Chlamy farreri)'® . o [EBIXFEF(Fennero-
penaeus chinensis) > 4 P FAL K, X 58
v 50 AR A G, SR BoRANE
FEE 3 AN [) DX 3l 1) 4 R AR K T I I g 2
K, X EREEILNY] CCGG i 54k, DNA
PR A i e U RN SH I 97
AR R CpG A, X A sl
RV P 4 W5 A B B 5T 25 R 2R, H 538
(white plymouth rock)** ) F JEAL A KA [R], BN 7E
AEEIILA  OHE . AFANE RN 4] DNA B CCGG
JEH v, R H S S e A S, X 3R
A2 B AR A A B 4 TP B AL s 7 A 1 L 5] 25
R 22 e . 3@ HIAH DNA il &
RERS 1T DNA A=A, T5 b B AR 7
fitf(DNMT 1) - IR B4 i i S 4 e qb . 78 5 [RER
B DUR I PR A % S04 g A8 [R) 5P 4, HL i R
RN, Bk H A KT 5% 0 B B4 HT
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T B S SR AN T

UTSEAE g ] AR AB M BOR IE ST AR
PR FR A B i 1 00, T R 30— 25 0 B i Ak
CLFEMFL B 4 B0 i DG sh Y A5 )
o ARSzg 1 8 AR AL v B, Hi
ZAUH 4 AR Benl DL 3E P A B AR DC IC, 4
JEPE AT AR P DNA R By AL A AR gt
X S5, iHog JEHAEW LI 3Z 1R (co-receptor) I 3K
5 Ptc(Patched)3Z /4 & i AE AR I, 155 HH &
M54, mA{edt HH B A Po HEAERDY,
1 HH A5 518 82— M55 SRR, % ik
G TRE Y (SRS, Drosophila melanogaster)
PN =&Y, Homo sapiens), 5% K T-«B
(nuclear factor-xB, NF-xB). 2 &4 K HF 2k
(epidermal growth factor receptor, EGFR), F{k/E
KT p(transforming growth factor g, TGF-f)!
SEE S B N T, Ak AN AR ] B AL AR ELAE I,
TEIE R ARG & & 1R Pl 2 AN i g At 4B,
W5 IR A, HH 38 A EGFR 3 #4877 76 P [F) /R
FHESL, R TGF-p IR IE St A PO B
KB, EGFR 5 [RERREILSE K | 5Ema 8 MER
PR R BIEM S, BUEN HH @25 17 5%
M. S 41, BF5EE % 5 & (Bombyx mori) P
FEARM, FEPI IR mRNA JKF-23 32 51 T
KP-RysZm, RIEA R . EEARD ST,
iHog AXAE L5t b HA 4 LA B M, (HAE
JE AR GE, Bl BB 5 iHog HYRIA 2
BAAH G o (EAFHITE R R & iHog TE BRI HI AL
e, 55k B BURERE, XTTRER iHog TEENE
X RIAZ B T A B B, RNA TH45%
P IRAR I, (R 5 B AT S e — 2D A FE

FURT, X5 T DNA F AR R 2 1k A IR #2401
i, FATC AW 0T, (H R0 A G,
HAMTH FEE B8R]35 ZEFATAS W b 242 Hl 8 S
FHTEAR, XHEAREERA MRS DNA HIEfr
FASCHIL T S HAE S R R R v g MR

SEZ Wk
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Analysis of genomic DNA methylation on different regions of mantle
tissue from Pinctada martensii by methylation-sensitive amplification
polymor phism

LUO Shaojie', DENG Yuewen" *, ZHENG Zhe', JIAO Yu" % WANG Qingheng*

1. Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China;
2. Guangdong Technology Research Center for Pearl Aquaculture and Process, Zhanjiang 524025, China

Abstract: DNA methylation is closely linked to biological events, including chromatin inactivation, transgene si-
lencing, genomic imprinting and control of parasitic DNA elements. Because of its efficiency and competence, the
methylation-sensitive amplification polymorphism (MSAP) technique has been used increasingly in genomic DNA
and individual functional gene studies to analyze DNA methylation levels. In this research, MSAP technology was
used to analyze the methylation levels of mantle tissues from Pinctada martensii, including the mantle edge (Me),
mantle pallium (Mp) and mantle central (Mc). Recycling the methylation of specific fragments to be sequenced,
comparative analysis and selection the target gene, then used the Real time PCR to analyze the target gene. Results
showed that (1163.25+124.34) DNA bands were clear and repetitive by using 15 pairs of primers. Among them,
Me had (401.00+40.37) bands, Mp had (380.63+52.39) bands and Mc had (381.63+£53.57) bands, and there was no
significant difference (P>0.05). The percentages of methylation levels were (17.07+£2.19)% in Me, (15.484+2.34)%
in Mp and (19.61£2.88)% in Mc (P<0.05). The methylation levels from high to low were Mc>Me>Mp. Methyla-
tion patterns included fully methylated sites, hemi-methylated sites and non-methylated sites. The experiment re-
sults showed that the percentages of fully methylated sites were higher than hemi-methylated sites in all areas of the
mantle, indicating that the methylation pattern in the P. martensii genome was mainly a CpG island. After recovering
and sequencing the specific bands, we found eight gene sequences, which were methylated by Blast. Of these,
there were three sequences with homologous sequences by Local Blast with genome, which were 40S ribosomal
protein SA, interference hedgehog and Zinc finger protein castor by gene annotations. Interference hedgehog
(iHog) was the target gene; real-time PCR showed that iHog was expressed in Me, Mp and Mc, with the highest
expression level in Me and the lowest expression level in Mc (P<0.05). This indicates that the expression of iHog
in Mc was inhibited by DNA methylation. These results confirm that the mantle tissues Me, Mp and Mc have dif-
ferent methylation levels. DNA methylation could also play a role in the regulation of gene expression. The tech-
nique helps us to understand the relationship between methylation and expression regulation, and also provides a
theoretical basis to elaborate the mechanisms underlying biomineralization and immune response in P. martensii.

Key words. Pinctada martensii; mantle; methylation-sensitive amplification polymorphism (MSAP); DNA me-
thylation; expression regulation
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