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alboglabra Bailey, CC) A I 25 HEAR AT H & #5 R
JEAC L R A s A3 3N Fa AR AN FrofRFh T35 (747
T RNV R S TR L
L2 R Tk

)M RHEFR . e R M 0. 1 mg/mL ) 52
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FE&H 239 EcoR N/HpaO Fl1 EcoR N/Msp N2 44
BT N DIRE AT D), hdek 2D S 56 7, B DI I
FERIINEAT o B UIFIIE L /R 22(20 LL) 4: 300 ng
ik DNA,4 U EcoRN, 4 U Hpa O (5 Msp N ),
1 U T4 DNA # 4%, 2 pmol EcoR N %3k, 2 pmol
HpaO /Msp N $3k, 1 @/ . 28 /h i (10 mmol/ L
Tri2HCI, pH 7. 5, 10 mmol/L Mg ( Ac)2, 50
mmol/L KAc, 10 mmol/L DTT, 0. 2 mmol/L
ATP) . PIRAWAE 37 e fRIERLR, SR 65 e
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Table 1 Primers of selective amplification used in MSAP

Ty 15149 WY 51
Pr&selective primers Selective primers

EcoRN + AAC/ EcoRN + ACC/
Hpa0 /MspN + AGT HpaO /MspN + TAG
EcoRN + ACT/ EcoRN + AGC/
Hpa0 /MspN + TGA Hpa0 /MspN + AGC
EcoRN + ACT/ EcoRN + ATT/
Hpa0 /MspN + TAG Hpa0 /MspN + GCA
EcoRN + ATT/ EcoRN + AGG/
Hpa0 /MspN + ACC HpaO /MspN + GAT
EcoRN + ATG/ EcoR N + AGG/
HpaO /MspN + ACG HpaO /Msp N+ TCG
EcoRN + ACC/ EcoRN + ACA/
Hpa0 /MspN + TAA Hpa0 /MspN + GCA

EcoRN + A/
HpaO /MspN +0

1) 51 9 % 0 J¥ %) HpaO/MspN 2 %2AT CATGAGTCCT?2
GCT CGG 2%, EcoRN 2§ £2GACTGCGTACCAATTC2% Core s&@
quences of Hpa0/MspN and EcoRN are %x2AT CATGAGTCCT2
GCTCGG 2% and X2GACT GCGTACCAATTC2X, respectively;
Jo T BN AG 3 AN i F M B FE T hree bases added in Hpa0/
Mg N and EcoRN are selective.

P3G SN, FFEATAR R 2R TN A I Jgiit 112 P VK 40 2 N
MR ARG (Rl 2235 1 DI I, e T 12 X 3
BOR B 1K) EcoRN /Hpa02Msp N 5181 (#£ 1) .

2 SR
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Fei ' B K MSAP ( Methylation2 sensitive amplifi2
cation polymorphism, H JE AL U PEP 38 2 25 1)
. MSAP B 5 T i #60E PCR 1 —FhEER,
45457 AFLP IO A, BERS R DUAE i DN A oK &
(TR HEARAr 4, Z A TS . MSAP £ AR Bk
DNA 5 SA K I 25K, DNA IR H& B & 00) 5%
gl RAT R W . ik, 23 R Y CT AB
AL 4 FIAFRL K DNA MO8 5256, LA 3RTGHE 5
S BT PR LF 0 MSAP % . R ARiETY MSAP
Fifp, el DB iR ALk, LR A1 L DNA A
AR P47 388 e B3R A3 T 0 M R A R 1)
MSAP 145, EFH MY MR NIAT T ZIREL, K
L MSAP iy B H A3 1R 4F () F20E 1, 1 B MSAP £
AT LA 5t B - 85 N2 3 A8 4R A TR 4 1)
R ALAS U
21 COGG i IH B K43 #

[ 24 W Hpa O 1 Msp N (1) Wl U 17 55 359
/ CCGG/ GGCQO, {H —# X V)£ 5 DNA J7 4111
FEL AL URFE RV AR [F): Hpa O BB 3 D131 4E B
FEAC R FSE AL AT 5 (OWUBE DNA 1 AT 1 4851
AN L B 2 A LAY, B CCGG/ GGCC), 1 A
RED) E) 4 FREL AL AT . (OBUEE DNA 2 4% B 1 Py il
Jams w4 kA F AR, BT €T OGG/ GG™CC); Msp N
BEVU I D) 1 F RS AR 4 B Ak A7 05 TR e 7)1
BT AT . BRI 2 B [RIZE I 4 53] 5 EcoR N
HEWEAT AFLP | VI, BN 847 s 9A0EE 14
(CCGG/ GGCO) A7 s, Mtk Hpa 0 5 Msp N AN ]
(104 B A T S W AT s 1) R IR A B
FE, AT 43 g A B, #B A4k (Hpa O + /Msp N + ),
AR A TR AT A BHE P I 554K s B Y, Hpa
0 L MspN a7 (Hpa 0 - /Msp N +), fLE£4
FHELARAT 15 €AY, Hpal 45 5 MspN TG 17 (HpaO+ /
MspN- ), AR FILAAT . 20t 2R RSt
T 12 % 48 4y AR IR TR S I AL, X 3L
MSAP (B 1) BEAT4E0E . 4 Fioipkl MSAP ik
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Ay 441, 421,423,369 45T, 4 Rk R
FEARAT 55 500 1351871404195 4%, H4A K4k /K
SO FaARHE B130. 61%, 28010 1 4031 () FafhF
KLR 20.67% , Fio ARATRE 433, 10%, 5 M ALEE 1)
Fuo AUR B 4925, 75% (% 2) » AT W, Z8Fi A1 R} Fa X,

Fo UM REUKIH ALPRT 5 HF EA6 7K1 T WSk 1 B

Fi ko Fio F,

1%, 11 H. REMIEF X Fa AR5 Wi 2 B 2 538 T 6 Fiof
(P2, 1A S2UMTT AL HE Fa AR5 Fro AR HISE
WK BAEAEZE SR AT 0 e B2 i R
L4 FlARL 9 2 B3 Ak KP4 S 20. 86%
19.62% 13. 54%  14.91%, 4= LAk L 9] 46 I
9. 75% 13. 48% 7. 13% . 10. 84% (£ 2) .

F k. Fio K,

EH EM EH EM

EH EM

EH

EM EH EM EM

S 4 EcoRN + AAC/HpaO/Mgp N + GAT Fl EcoRN + ACT/H pa0 /Msp N + TGA Primers are EcoRN + AAC/Hpa0 /
Msp N + GAT and EcoRN + ACT/HpaO /Msp N+ TGA; F4.F 1o /KI5 41K} The materials of F4 and F g are not treated with Raz

cytidine; F4- «
rows indicate the sites of methylation variations.
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Fig. 1
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Fio A 25 ME A FL A KL The materials of F4- and Fyo are treated with S2azacytidine; §isk/nAFEALAE FAT &S A2

MSAP

Examples of MSAP in F, and F)
MS AP

Table 2 Statistical results of MSAP in F; and Fy,

A

S R PR COGG K ELl % 58 4 R s I ©) S HLlil/ % 21 AL ALRi (AN O S EL ) %

S AR 1 R EE 5]

e el pramin e poae Mo mdpcene
Fq 441 306 69. 39 43 9.75 92 20. 86 135 30. 61
Fyo 423 283 66. 90 57 13. 48 83 19. 62 140 33.10

Fy 2AC 421 334 79.33 30 7.13 57 13.%4 87 20. 67
Fi02 AC 369 274 74.25 40 10. 84 55 14.91 95 25.75
22 CCGG VA SRR (78 5240 Hr 3 Fo Fy  DNA !
LJi X—_]' MSAP lg] ﬁ;}’ *FF T ’Id‘ F4 Fuo *j 7{4 Table 3 Analysis of models of methylation variations in F4 and Fjo
CCGG fir il A A S oy () s o T Tyffof A 21D
AT £, B [ CCGG {5 4E FaACR FiofCrh i3t HM HM g0 fbands | OH¢  percentage
PR () 2L BIF— CCGG frd - T o Y . s
TE FaARFI Fro ACRIMA — 5. FaACF FroARKEEH  + - + + A3 11
BHORAR o8, SO AM A A 1024000+ 0 00w ; 5 102
BT AL A T4, BRI A 28, - T b :
BT WL ARAT S50 58. 29% , 1M Fa ACRT Fuo AUKS R T @ s 11 6.29
KEB 5y CCGG W HALAT s n R g it A, ZA&MEMI A + + + - D2 8 10 5.71
A7 73N, T4 S BAE R #3), P/ 5 Fo L L LT g ; 5 4o

ﬁEl’J'}E#%’éizE%u A B2 PSR R, 43 )
AL 51 15, 42% A1 10. 29%, 117 CD-E 2%
RIS 56.29%, 5. 7T1% Fil4. 00% ( £3) . I 4h,

1)H.EcoRN /Hpa 0 FIEFY]. 5 74 Products of digestion
and amplified of EcCoR N /Hpa0 ; M. EcoR N /Msp N ({479~
1724 Products digestion and amplified of EcoRN /Mg N ; + .
Y1474 Having bands; - . L 74 No bands.
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285 S2UKL AL B Fa AR Foo AR RS 013 1y FH
FEARAR S AL R0 i AT B AT AU 64, 16% Al
71.25% (4ol Rk Wor), LEM AT EEE Fuo R
DNA AL AR 5T FafR, i T S2%0M0 1 % 3 A
Y1 ST AU P2 BE AL, BTLA L A AR
R L AR, JFTCHH B
3 4

KEWFFR W], DNA HIEA0RE = n] LARE 41 i (1)
17 42 53 BN B0) 9 2 2L b 25 e AR RN
RE DN A FEE AL 1 ) 28 AR A R X I 5, i
PP GAE B 2 22 DL S IR 2 Fr A AR IR G G L %
WP AT R B, FaAR AN Fuo ACFT JEA0 AR St
T BT A 41 71%, BB AREE AL H B
S8 AR PR RS A A A5 3823 T AR 8t 4%, 76 T
AT AP R A 5 Bl BT 3447
I 15, 42% Fl1 10, 29% , B HAR 52 A1 3 BPLIX
20N, R 3 R, 6. 29%,
5.71%,4.00%; 217 b BRI Fa ACFN AR AL 2E 1)
FaARIRAH L, A AR S A7 5 o BT A B4 A5
64.16%, 1M DA F AL F) F o ARRA AL EE 1 Fo
ARAH b, F A A e 67 U P BB A8 R 71, 25%, 1 H.
L AL AR ST TG e P A6 1 1, 4 ] S2 M
X R AR R ) S A BE BILIT, 1T HLEG Fio 4R
(IR WA, K56 FaAR KI5 o

A TRV T 15 A8 A [FIHEAR( Fa, Fro) ][]
DNA AR AR, 5045 FB 7R, 44U Fio 4%
TR S A A7 023 0 5 BT AT A AT 30, 61% A
33.10%, ZEHIAS K, vt B A (AR RS R AR
R ISP TE W 22 57, 1K 45 5 K RE Sl
141 16. 3% [FIFHEALK P 22 BIAR KT, HE IR 7
LR 35%~ 43% I FF SEAL KT A IE™, X FloAs
[P Al DNA FSEALKSP 1 22 e, — 7 T il e S
R 7 Cans | D E0H B G 4% 1 W Dk s ) R0 Yk
T2 55 FOAER AR CAnPh 1 4l FIRR B 48
K, Ty — 7 THIAT e AL B A% 3 (1) 45 SR Fa il Fro tHAR,
(92 RS A (A AR e ) 7K 3P 43531 2 20. 86% Al
19. 62%, AHIEAL K73 314 9. 75% Fl 13. 48%,
ATLLE H T2 AR e AR Fa ARIES2 RS AR F oo
AR, BT A DA H A b A Y AR T X, T4
AL 7KF Fuo AR B 2 5 1 FaAX, B AR e
AR (Fa) B HAR(F o) 1 DNA FISEA0AR 5 22
£ COGG 4= F JEAb A7 o 28U 7 2 —Fl) 32

w

TH R I  EE A7), HO A A7) 5 DR A 1
S SR, BERE 51 )V (M SEIR 41 SR AL AR
gt ph ot 28 F AR IS K Fa 5 Foo AR
SR AR AT A A iy AL TR 20, 67% A
25.75%, AHXF T AT AL EE I FaAX 1 30. 61% F1 Fuo
R4 33, 10% , Ui B 5250 M 4 2 Ji5 556 DRI 401 1) R
TR P I A

MSAP HE ARG VF 20 L, WERE 5, LR K
RIS, AR, R0 &, w0 H o Ardd B E e 5 3
FPANRR Lk, A5 L4155 DNA HEBEAG Y
FHE DGR T AR 771k . SR, MSAP &
I AT — S8 R, A T 4% ~ 6% 1
FEIE, %053 SURE A ORI 43 7 R AE 50~ 1 500
bp i [P 1 7 BN K ko /N B
W TR T R4 HpaO FI Msp N, % 5 ¥
HAE R LR 24Hrh CCGG w1 i L AL 15 ™, B
P BT A T 1 R 284 B 1) 23 e 0 PR, L REAS:
CCGG A7 mi o F AR B0, %f 1 52 26 T Ik,
LA TC TRV RS DU, 3 RS &t A K"
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Methylation Variation of Different Generations of Artificial Raphanus
sativus (@Brassica alboglabra Allopolyploids Analysed with MSAP

LI Xiang2song' WEI LRhua' Li Xua2li WANG Yan2jie'
WANG Bing1 wu Jianngheng2 LONG Hong1
1. Collegeof Lif e Sciences and Technology, Huazhong Agricultural University, Wauhan 430070, China;
2. National Key Laboratory of Crop Genetic [mprovement, H uazhong
Agricultural University, Wuhan 430070, China

Abstract Methylation variations of artificial F+ and Fio generations of Rap hanus sativus @Brassica
alboglabra allopolyploid were examined with MSAP. The results showed that the methylation levels of
F4, Fiowere 30.61% and 33. 10%, respectively. Twelve different models of methylation variations were
detected, and these models could be divided into 5 types, with 41. 71% variable methylation sites. The
methylation levels of F4 and Fuoafter S2azacytidine treatment were 20. 67% and 25. 75%, respectively.

The results showed that after 52azacytidine treatment, methylation variations of Fio were stronger than
those of F4.

Key words MSAP; allopolyploids; DNA methylation; 52azacytidine



