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R FIFE“ @155 HFEKREDNAREUNER TR

MESC, XER, k&FET, BRE, TAW, FIEH
(1. Hp K 7= Rk 22 B 58 Bt Bk VLK 72 B 5E T
AR By WG K BIRFIH SR E SRR E, AT M 510380;

2. BIEEREOKTE S Ak, B 201306)

WE: JTHRAZ R4 MR EHRIEPEEHLADNAFEHERN T, ZHAFEN
B A W £ A # A (methylation sensitive amplified polymorphism, MSAP) /- #7 14 & ¥ % b 7,
Foe, GARTZFERALIMETT FA“T @IS WA IR LA o8& 1R 41 4
BDNAF HEAfL A F £ 7. RA6X 51 HIATHRBFWY B, 2 K770 B %R kw2 5
WMHERETF: BHFFE) BIFT"RARAELRALBNF EMATFHFELR TR
W, HRALEFREF. TREZFAENNFEMBREFFRE; HEERUM T T 4. T
REFEEURT BITEARTHETF EMAF LA H32.21%. 38.03%F129.77%, %
BB BIEHFEAKFERTNGE; GEAML, EFFEETBIS"HWEE
AR T K ZHEFRZRELEA By CER L5 H19.67%. 29.99%. 25.42%)Z 4,
24.92%MaEE L R R A EF AT XN, BEEFHEMMLKELE, 1573%) % THF

A K(DEA, 9.19%). HrRKXA, RiwF &) 15157 F ADNAM KT 2 &
AW AR ER T G0 & LRI TR

KR BB a,;
FESHES: Q321; S965

BAEfa R PG . WG K s, RIE
T H (Perciformes), M £} (Cichlidae), F£34
JR100Z /N Fl, HATBFE Ik . KD 4T
WAL, CCA R SR 2k 1
Hh [ 2K P B2 B 5T BE BR VLK 72 B 58 BT 7E 20004
Wk T BB SRt v & AE £ (Oreochromis mossam-
bicus) F i A g & 4E 1 (Oreochromis hornorum).
DLZE ik % 22 84k IS €8 5 5% L 5 & A £ R o
TR e % AR AR Ry A, Fhia) 2 28 77 A I F i—— 38
i B AE AT R 157 15201 54F £ 3 [ 2K 7
AP Y CBFIE 5 GS-02-002-2015), i H 7R
FEO~30/) K B3R5, HIENERIKIS%LL [, Atk
Mif $h SIS 25 R, AP AR AT 1S g
(196 h2F EBE L M 33.74+0.94, Z5 5t 1@ Pk Eh B

WS HER: 2016-10-30  {&E HEA: 2017-03-21

RREA; MM H; DNAF A, FREMKRAY L SR

XRkIRERS: A

YL J5 96 ha Bat £h 4 T $2 7+ 52112.93+4.87,
T R AR 0 B S L v B 3R A A A A TS
e 2 Ak a4l 1 5996 hfe B AL L B (24 F121.56)1,
I, Bqeg B e T 48 15 4 fo e it 3 bk ae
R EABA Y WA AR T w15
MebER G, AR, FREMERRL, CI/ER
B R B AR R A, FESAR L TR
Vi T R A MR A T ) SR
PP S SR AV A NI BN
o M RN v SR T RCE M ™, T4
AR A IR 2, Hii o 2 i g2« i
PR, < Pk AR A A T AME
BT 3R U EE AR R B, TN 22 W 2 AR AR
PIE B R, T DL IR S BB S 4 T A R 2k A AL

BEINTE : [ K= R0 5T B 5 AR L 45 3% (2016HY-ZC0401);  FAC R L 7= b 3 Ak & % T (CARS-46); [ K Rl 37 #4%4t

XiIF ¥ (2012BAD26B03)
BE1E#E: K4EF, E-mail: zhhping2000@163.com
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1700 KopE o R 41 4

P, AR, IRl AL BTIE 1 S5 7
SRS A ARk A TR 4L, KWL
A e 7 R AR 22 RO A5 67 FE Y, X 28 R4 AL
FE PR 15t 1% 15 5o AH I 1 BOCE o0 R N R
ARV B FE e, DA 7 A= 2% b P 8 il 5 2 1Y
Z AR 7,

T s 2 R AW M A B FL A 4 DNAJF
IR RGO, AR e AR GA 2 T kAR
ARREsLBEmnig, Kb aufiDNAR K
fb. HEE B, G5 E BN FRNAT
PO AR R B 2 —, DNAR
e BAE Ry R PTER bR e, JF H, DNAH
HeAb © & S 7E AL A . BRI A BRIl .
DNAKL ] | G 0,57 25 0 F0 X1 G 604 2% 1% 25 5 T
P B OCE MM AU, DNAW LRI 2 i
R E ) B, TR B A AR BE T LR R R A
FEHHADNARRE , AT DLA 45 R o 2 2L R 1Y
FIRW XS AR LR , AT bR AN A A
Z 5 FRIRM LRI, Cedar MR R, A
DNA HEE AL 7K 7 Je 4 A 5 3 D 36 3k 3 1 35 A
Ko UL, AFPOLFH I LS i P 4H DNA T 2L
ARFAFAE—E R NTERR R

A S 87 Y P A BBURR T 1 22 A8 R (methy-
lation sensitive amplified polymorphism, MSAP) X} #
IR P AR A I e B AE 0 S A AL
B AR )R 15 25 L AU R B K AT
Ko oxpr, PR . TP AR A H AU A
DNA H JE AL 7K 14 22 5 S F Al AsE X0 A2 b
PRITDNA M 985 g F A, 55 i 6 P4 4R 2% Ao 10 3 1
KFR, RAFOCHALIR A5 25 e Hefill

1 MRS IE

1.1 SEIEHMR

SO it FH 3F B AR A0 3 el v KO R A Y
B R 7T K 7= AF 55 7 o B2 K 7= b o TR 3 i 4R
fit, ORI TEY EMA[(39.05£7.94)g] . i B
T % B 121 [(47.2+5.38) g ] Al 4 M M 2 A2 o 5 fip 2
)8 15 R 00 B 5 L o B AE £ Q< IR e
e, (3.55+0.52)g]#5 48, Hh A, BEACHERE
F2 . SCI A E A A A IR K % B K R
o, G, BUER . BAE. . k. ML
. REEE L MK AR O E . RRAE R B 414,
BT IKLEES, 80 °CIR-AF&H .

http://www.scxuebao.cn

1.2 EFEHIER

e ZH DNA$E BOCR HI R AR A0 A FRA R Y
T P 5 ) 41 21 [N 4 DN AR BGR 5 £ (TIANamp
Marine Animals DNA Kit), E/A&#AE4 S R
FIE VLI o 1% N A 56 e L Uk G I DNA S %
P, EHMPOCEETHRIDNAR M B MG . DNA
FEALT-20 °CHAA7

1.3 HELT EHERSZSEMSAP) T

Z M8 Xiong" " AE W 7 vk, BT SEE T A AR
R S A S 5 AR R, AL MSAPSL B
%1

R Bl ) Ae i R R XiF 4% 21 2035 P 4
DNAZ} 5l #E 47 BR i 1 A YT B (Eco R 1 /Hpa Il F1
Eco R 1 /Msp 1§ R . FEPIAR R A15.0 uL,
155500 ngZE [N ZHDNA, EcoR 1 . Hpall Al
Msp I (Fermentas)#-3U, 1.5 pL 10xTango%g uf
W, AR ddH,0%M 5% o 37 °C/KIATEYI6 he
Wiy V)45 o) 5, TERE Y)Y hom AR B Eco
R I #5950 pmol. Hpall BiMsp | $:3k5149)
5 pmol. T4 DNAJ%E #% fiff (Fermentas)1.5 U, 2.0 uL
T4 DNAZE RS2 1P, #MWZE K 2220.0 uL, 16 °C
BN . YRR 5 T WY &
N o k5T s R,

Y 3% Rz 1.0 pLi% $2 7= W 5 e A 5
H, 10 pmol EFTHMTY" 34 51 4 (¢ 51 W3 1),
0.5 U Taqg DNAZ 4 fiff(TaKaRa), 20 pmol dNTPs,
2.0 uL 10xPCRZE Ml , #P W FEIK 20.0 pL, Tii
PIFRT J294 °CHIZEYES min, 94 °CAEPE30 s,
56 °CiE X 1 min, 72 °CHEfHi1 min, F:30M1EFF,
72 °CHEfH 5 min, WP HEPCRI N 7= 4 s B 20135
FHF B 18 B .

WA Y I B 1.0 uLTY 34 7= Py i B¢
WOMREHT, 10 pmol EFTHME £ ™ 44 51 4 (J5 571
ULZ%1), 10.0 uL 2xEasy PCR Supermix for PAGE
(Transgen), FMAUZE/KZE20.0 uL. EP )7 &
94 °CHIZAE M5 min, 5 —% P 1 594 °C 30 s,
65 °C(EMEF FF#0.7 °C)30s, 72°C 1 min, 4t
10 EFR, &5 4P 44 94°C30s, 55°C30s,
72 °C 1 min, FH25MFH, 72 °CLEAH 5 min,

PAGE®, %k I3.0 pLEEFEHEPCRY 34
Y, AT 8% AR AR M RN s BE R S LK, 160 V
TUHL 7K 20 min, 150 VELJK3.5 hjg #EATAR 4 i 1,

MSAP# # % it 5 9 #7 [/ — A~ 214



1139 WSO, SF: AP ARMC)TAR 1S 5 H R AR [RIDNA FY B AL 19 22 55 43 B 1701
R 1 MSAPIFRFELAMSHFFI
Tab.1 Sequence of adapters and primers used for the whole MSAP analysis
GBIk
EcoR 1 (5°-3° Hj M 5-3’
primers coR T ( ) pall /Msp 1 ( )

ek EA;: CTCGTAGACTGCGTACC HM,: GATCATGAGTCCTGCT

adapters
EA,: AATTGGTACGCAGTC HM,: CGAGCAGGACTCATGA

Ty 14519 Eo: GACTGCGTACCAATTCA HM,: ATCATGAGTCCTGCTCGGT

pre-amplification primers

PRSI 51 E;: GACTGCGTACCAATTCAAC HM,: ATCATGAGTCCTGCTCGGTAA

selective amplification primers
E,: GACTGCGTACCAATTCAAG HM,: ATCATGAGTCCTGCTCGGTAC
E;: GACTGCGTACCAATTCAAT HM;: ATCATGAGTCCTGCTCGGTAG
E;: GACTGCGTACCAATTCACA HMy: ATCATGAGTCCTGCTCGGTCA
Es: GACTGCGTACCAATTCACC HM;5: ATCATGAGTCCTGCTCGGTCC
E¢: GACTGCGTACCAATTCAGA HMg4: ATCATGAGTCCTGCTCGGTCT
E;: GACTGCGTACCAATTCAGC HM,;: ATCATGAGTCCTGCTCGGTTA
Eg: GACTGCGTACCAATTCATA HMjg: ATCATGAGTCCTGCTCGGTGA

DNAFE S 435 NV Eco R 1 /Hpa 1l MlEcoR T/
Msp | BV G, &Y Y5 HEMH. E/MMH
HEATPAGEHLVK , A 44 I BT <1, oAk
LT R0, MRS AT A TC 0] LLSY b 4R 25
R, AR T 48 E/HATE/MPKGE 34 Hy B[R] KN
[ 2571 (11), F7R CCGGAL 15 TG FH Ak A7 45 8%
IV 15 AFAE FLBE DNA P i ms g B 34k (C"C GG/
GGCC); & T 38 X 7 B/HIK I8 1 B~ 3% 4%
(10), Vi BT AE 2% DNASMI i 15 1 B 5L 4k 437 45
("C"CGG/GGCCH"CCGG/GGCC)HI 2} B He Ak ff
Sy AR T4/ AE B/MYKGE H BT 38 54 (01),
ALK TR 1% DA 1 R BUEE DNA P ) i 1 i
FAL(C™ CGG/GG ™ CO)WMLFR 4 F JL Ak o7 55 4y Al
IV 48 E/HAIE/MUK B 3170 5%, (A AE FL A AE 5 A
[ B AL B 5, RISk 4 AR 5 ("CMC GG/
GG"C"C)™, BEit7E50~1000 bp2 8] 7 M 7] B 1)
A, Sy AT IR A HE 4 AU B SR AR KO
4 H AR OF S i B K, IFFIRISPSS 17.0
AT I 2257 BT fl 2 5 HL R (P=0.05), Hirp, 4
FAAT B T+ 5 A B b 7 o5 Bl =iy A
II+1T+1V; DNAM JEEALIK (%)= H Bk A7 55
BUeHERI T, T, T, IV R,

2 HEiH

2.1 MSAPH B SR
M 6AXT B FEPEY 1 51 W Lk 16X AR

PEIF . SRS M1 44 (E1-HM1 . E1-HMS
E2-HM4 . E2-HM6. E3-HM2, E3-HM3., E4-
HM2. E4-HM5. E5-HM4. E5-HM5. E6-HMI .
E6-HM6. E7-HM3 ., E7-HM8, E8-HMS5. E8-
HMO)H T £ PEY 1S, 24 4l & PAGEHL K
J5 ARAHTE WA I8 250 (1811) . MSAPY 1 J1 Be i<
& Z7E50~1000 bp, K&HB5r4E H17E50~500 bp, K
F500 bpsiar fR/D, TEAR SIS G T Bd i AN i
FEW .

22 AEIALAEDNARENKEER S

X R AR (0 B S e W AR XA IR
PRt S H A8 B fog B A fa T 4 153 Fp fa 4%
HYUIE N4 DNAEFTMSAP T, 2. FAREE
i AR 21 21 A DNA H B K P40 A W3k 2, S H
F AL R & OE 5 G 5 Wb AT IR R O 2 0y
Mr, HEMERIRIE2, %, FARP ML
HARH A AT GE it Bos, dE W B4k
SAT R R Ay He ], A VR SR A AR AR T
XL AR AT AN F, AN Sh
o FEACARMTAR I B AR IR SUrh B RS R
2 DNA H AL KT 5 55.(42.47%) , BB E A
I Fry R Rk 7K O B 2 s T LI (35.88%) . B2 ik
(35.61%) 1 £H 41(34.59%)(P<0.05), 5 HAh 441
U ALK 22 558 1 3 (P>0.05); REAHE (4
R B IR, DNAH AL KW e 1 &
JF2H21(35.04%), S M4l4URH H 412 b 6 8 %
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1 EEFZIEET RIS REFAFELIEFEDNARE LMSAPE L (E4-HMS)
m: DNAZ T EArdE; 1: EcoR I /Hpall XU EEVIFE M (EH); 2: EcoR 1 /Msp 1 EEVIFEH(EM); H: P e, M: BEERLLE
AR, MH: 4P AEfh; Type I« Jo W AL A i B A BEDNAPY O I s nE 24k, Typell : H8EDNASMU B v 0E FF 2 A0 A7l (o 1R 2
AL i) Type IIT: XUEEDNA A I )i 15 0 PR I AL (48 FREAG AL £30)s Type IV 4 H AL AL
Fig.1 Genomic DNA methylation MSAP patterns of

“Mohe” hybrid tilapia and its parents in liver (E4-HMS5)
m: the DNA molecular weight marker; 1: EcoR | /Hpa Il double digestion; 2: EcoR 1 /Msp 1 double digestion; H: Oreochromis hornorum; M:
Oreochromis mossambicus; MH:O. mossambicus (9) xO. hornorum (3); Type | : no methylation or inner methylation of single-stranded DNA locus;
Type Il : outer methylation of single-stranded DNA locus (hemi-methylation loci); Type IlI: inner methylation of double-stranded DNA locus (fully
methylation loci); Type IV: fully methylation loci

®2 EEFEET RIS REFASEABPRENKTEER
Tab. 2 Methylation levels of “Mohe” hybrid tilapia and its

parents in different tissues meantSD , %

e mw e s i B S LW W W g

type skin muscle tail gill intestine brain liver heart spleen kidney stomach
Il
H 13.03+1.69  13.81£1.52 14.42+1.47 13.17x1.11 13.96+1.58 12.00+1.49 12.04+0.96 13.02+2.46 17.98+1.02 16.78+0.55 10.81+0.33
M 11.56+0.17 11.40£1.10 10.81+£0.40 10.54+0.45 11.25+0.94 10.18+0.37 11.63+0.54 10.85+0.62 13.11£1.23 11.03+£0.56 11.36+0.41
MH 9.38+0.48 8.73+0.23  9.93£0.58  10.21+£0.17 8.87+0.63  8.55+0.21  8.43+0.20  10.78+0.20 11.57+0.50 10.92+0.30 11.01+0.47
=+1v
H 22.58+0.30 22.08+0.30 24.39+0.44 23.54+0.86 26.01+£0.34 26.12+1.28 25.28+0.83 23.85+0.74 23.99+0.41 25.69+0.84 23.78+0.81
M 19.07+0.29  19.47£2.09 20.07+0.27 20.39+0.17 21.04+0.56 22.95+0.93 23.41+0.88 20.98+0.36 20.64+0.56 21.04+0.34 21.53+0.34
MH 19.96+0.57 18.19+0.74 21.95+0.91 19.80+0.36 23.17+0.92 20.57+0.77 21.67+0.64 15.92+0.54 18.25£0.39 21.09+1.05 18.55+0.93
[T+II+IV
H 35.61+£1.95" 35.88+1.64" 38.82+1.32" 36.71+£1.62" 39.97+1.63" 38.11£2.46" 37.31+1.39™ 36.87+3.01°°41.97+1.01° 42.47+1.26" 34.59+0.85"
M 30.63+0.18° 30.87+1.13° 30.88+0.44° 30.93+0.45° 32.28+0.62 33.12+0.72"35.04+0.77* 31.83+0.6533.75+1.29" 32.07:0.85" 32.90+0.68"*
MH 29.35+0.80 26.92+0.84* 31.88+1.22" 30.00£0.52" 32.04£1.05" 29.12+1.05"¢30.11+0.68" 26.70+0.58" 29.83+0.16™ 32.01+0.86" 29.55+1.14™

e He S HEf; M: BEERNMEEEM, MH: BTG 8157 ME/NS FREFRREUEZ 0883 % 7(P>0.05), ARNEFRNE
TREUE 2 AETE 35 2 (P<0.05): R, 11%= Type [[/Type ( [ +IT+II+IV)F75 2 KT, (T+1V)%= Type (II+IV)/Type ( I + [I+I+IV)Z 54
FEAE K (IT+HIT+IV)%= Type (IT+IT+1V)/Type ( I + T+I+IV)ZR 7R & 3L K F

Note: H: Oreochromis hornorum; M:Oreochromis mossambicus; MH: O. mossambicus (9) xO. hornorum (J); same lowercase letters mean no significant
difference between the numbers (P>0.05), different lowercase letters mean significant difference between the numbers (P<0.05); the following tables are the same.
I %=Hemi-methylation level; (IlI+1V)%=fully methylation level; (Il +III+IV)%=total methylation level

http://www.scxuebao.cn



11 4] WESC, A BB AR AR 1S 5 H R A A DNA R BEAL 9 2% 52 0 A7 1703

25, (B WS T HAA 4 21(P<0.05), Mk,
WL . R 68 R 58 2 21 2 [ (1) R 6 AR R B 25 57 A
.32 (P>0.05); 17(32.04%)F1'E JIE (32.01%) ) H %
AR E B faf B AR e 4w 1S AT, ELAR
05T LA (26.92%) FlC fIE 2H £(26.70%)(P<0.05),
HAR A AL R B Ak K F 25 55 48 18 35 (P>0.05),

23 ¥, FTREZFLHEREHABDNAFREL
IKFEFR T

FEA A BUR H ALK I, 2% 28 Bl B8 g &
A i 5 B A HE R IR T RCE (R EERR A, H Y
T T REAC RS (0 55 35 1w B A £ ) B AL K P
(#3)o Kk, WL, 68, BAE AL b, 3
fop B R AT 15 1 AL H R AR TR AR R %
b P e, HWEHEZE LR FHFER
(P>0.05), BEASHIA 3 F G H 3L ALK -3 B 251K
T A Ay R Hg B A A1 ) H AR 7K SF-(P<0.05); il
HOMALh, SR P A P bR
i T A R e R Ay 2 A £ AR 15 B A ] 2K
H5 = #H 0% 2RP>0.05), {HIEZ MR 4
H, far R OE B AR R A 1R 22 ]G 3k
A AR B35 22 5(P<0.05); PRI, BEAHE
0 55 5% L ve B AR N ACA faf IR e 2 AE £ 2 [l Y
ALK T % 257, (B35 (P<0.05)m T
Ty B AR AT A8 15 A F AR OKF 5 B 4 40
HAS R AR RN 4 15 % AR 40 i B 6 AL 7K 22 [

WTEAE 35 25 5 (P<0.05), AR e %5 3 fr i i 1y
bR m, EmP e mpl; R
gl 2R A8 Bl B fap B A £ ) S 1 R 3 Ak K v
ST HAMEEZR AR, BAARNE 20D E
FEAR I LS (P<0.05), HEEBEFZ L DA | fir
T 3 0 LA T B gop B AR M T 4R 157 4 L 20T
PR A K43 oM 32.21% . 38.03% Fl1
29.77%, ZAFAY ALK R TX0E, HiE %
T ACAS A IS Je % A #4.(P<0.05)

24 F. FTREEAELSHTK

H T DNAW SAL B A e AR 0 M g, dE—2
b 24 A8 Fh B g B AR ) AR 1 ML S E AR (Rl
SR R 22 5, TN Gk Bl 2z Al R 2 B4y
RSHE(FRd) . AZHL . Fa P AR S AR 4K E]
A ) A B AR A7 s, BRI 5E 2 R BOE 1 H 384
AL, 119.67%. BIEAL. “T f@ 15 HREAKE 4
TERW Y AR P e o A — %, b
29.99%, CHRA . Bifap T ARt #8155 A oy
AR Je % fa g W 3 Ak 25t A [R] 09 L 91 R 25.42%
A, B. C3FZEAIILT5.08% B F Ak 25 KK JF T
FA, WE T WA RA, fFEEERBEE
A, DAL Ju A2 Fh 5 AN R A AH B SRR A A
B G B JE AR ), B, R A2 Bh 5 AR N
A HH B H A AT S (2 H AR £8) . DISAY
FITEZE B A G B AR A o r o Ee A%, 4390l

®3 K FREFERAAERREUKTER

Tab. 3

“Mohe” hybrid tilapia and its parents

Methylation levels in different tissues of

mean+SD , %

EEEAA BEREL Y Ef i A% HE f LN |5 R Y R
tissue O. mossambicus O. hornorum O. mossambicus (2)*0. hornorum (3)

ek skin 30.63+0.18" 35.61+1.95° 29.35+0.80°

LA muscle 30.87+1.13° 35.88+1.64° 26.92+0.84"

g tail 30.88+0.44° 38.82+1.32° 31.88+1.22°

i gill 30.93+0.45° 36.71+1.62° 30.00+0.52"

J  intestine 32.28+0.62° 39.97+1.63" 32.04£1.05°

fili  brain 33.1240.72% 38.1142.46° 29.12+1.05°

FEAE  liver 35.04+0.77" 37.31+1.39° 30.1120.68"

O E  heart 31.8340.65® 36.87+3.01° 26.70+0.58"

BRAE  spleen 33.75+1.29° 41.97+1.01° 29.83+0.16°

B kidney 32.07+0.85° 42.47+1.26° 32.01+0.86"

B  stomach 32.90+0.68" 34.59+0.85" 29.55+1.14

“EYJE  average value 32.21£0.42° 38.03+0.77" 29.77+0.55°

http://www.scxuebao.cn
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R4 EEFEET RIS SFXEAHNFRALBES
Tab.4 Methylation types differences of “Mohe” hybrid tilapia and its parents
BEERLED R oo
L O. mossambicus O. hornorum - mossambicus ()<O. hornorum (A=E-4
patterns ) number of sites
Hpall Msp 1 Hpall Msp 1 Hpall Msp 1
A 1 1 1 1 1 1 350
1 0 1 0 1 0 19
0 1 0 1 0 1 31
Bt total 400(19.67%)
B 0 1 0 0 0 1 154
1 1 0 1 1 1 144
1 0 1 1 1 0 109
0 1 1 1 0 1 112
1 0 0 1 1 0 91
Bt total 610(29.99%)
C 0 0 0 1 0 1 96
0 1 1 1 1 1 102
1 1 0 1 0 1 87
1 0 0 1 0 1 79
1 0 1 1 1 1 153
Bt total 517(25.42%)
D 0 1 0 0 0 0 52
0 0 0 1 0 0 56
0 1 0 1 0 0 79
Bt total 187(9.19%)
E 0 1 0 0 1 1 136
0 0 0 1 1 1 184
Bt total 320(15.73%)

e MRZAL AT, ORI BA %

Notes: 1 indicates that a band was found at the site; 0 indicates that no band was found at the site

H9.19%F115.73%, L B F LA A s Ik F 25
FANL S

FESfaf BT 1S, 500E e
A — B BCE (AR ED M T 5 BRI —T5
A A s A W] ) B (B CIE A AR
%, J& AR BRI 5 CCGGA s i H 5
oA B HoA 22 720, DIARH ALK T &
f4) LU 461 R Eb B2 0 R A K P B AT Y Lo 491 241K
VLI SR AR, 7R 38 Bl B8 fay & AR () 4
15 IR Fe v, 8 T 4k R R ] B4 5 1A% 110

http://www.scxuebao.cn

ARSI, BRI A b 28 Py 25 B AL A
R AL P A A N A8 fl, IR LR H 2R AL
PO, BRI A A, BORA B IRER
B H ALK FEAR A B

3 iR

AR B OEF LS B, MY
A 0 Je FL 2% 32 P 5L gp B AR T AR 15 S SR T
%, RHIMSAPH R X1 1R 4 4317 3 K 4
DNAH FEAL K534 o FEMASPAHAT Y, AR 4 7]



11 4] WESC, A BB AR AR 1S 5 H R A A DNA R BEAL 9 2% 52 0 A7 1705

24Tl Hpa 1R Msp DA CCGGJT 81 v i ms g FH B4k,
18 Wi ) U AR AN TR, BRI A L0 EcoR
I/Hpa I EcoR 1/Msp TWiF SUE V)4 48 J5 30 2%
w2 A, SR 8 2L PAGEHL JK I 1K H CCGGAir
S IEAL Ko Hpa TIFD Msp 101 KLU 5
DIRIAE 2L CCGGIP A, BRItk Z5h, Hpa 11R]
AR 531 - D150 5% B B E 31 ("CMCGG/GGCCEl
"CCGG/GGCC), HI¢HIEALFS], ifiMsp INHE
I PG 1, (AT DL 5150 F1O8UEE
) i v g 4K )T 51 (C"CGG/GG™CO)™ . AR
MSAPH ARAL PR TR 55'-CCGG-3" s, MM
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Analysis of DNA methylation difference between
“Mohe” hybrid tilapia and its parents

SHANG Huiwen '?,  LIU Zhigang ', ZHU Huaping ", GAO Fengying', KE Xiaoli', LU Maixin '
(1. Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture,
Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China,
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: DNA methylation difference of eleven tissues of Oreochromis mossambicus, Oreochromis hornorum
and " Mohe” hybrid tilapia (O. mossambicus2xO. hornorumd), such as skin, muscle and gill etc. was analyzed to
explore the change of methylation pattern during the interspecific hybridization using methylation sensitive
amplified polymorphism (MSAP). 16 pairs of primers were used to amplify selectively. The results of
electrophoretic banding analysis showed that there were differences in the methylation levels among these different
tissues of the same species and between the same tissues among " Mohe” hybrid tilapia and its parents; the average
methylation level of these tissues from O. mossambicus, O. hornorum and " Mohe” hybrid progenies was 32.21%,
38.03% and 29.77%, respectively. The methylation level of hybrid progenies was lower than those of the parental
progenies. Most of the methylation patterns of the hybrid progenies were similar to the parental progenies (A, B
and C types, 19.67%, 29.99% and 25.42%), while 24.92% cytosine demethylation and hypermethylation were
found in the genome of hybrid progenies and the number of demethylation sites (E type, 15.73%) was greater than
that of hypermethylation sites (D type, 9.19%). These results suggested that the genomic DNA hypomethylation
and the reshuffling of the DNA methylation pattern in the hybrid progenies might be associated with the heterosis.

The present findings established epigenetic foundation to further reveal the heterosis mechanism of tilapia.
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