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9003 , ’ Ecor
(n 2n) Msp
5 20 pL, 2 uL
, 1XPCR , 200 umol/L dNTP, EcoR
A~E, A'~E.
HM  (E00/HMO00) 40 ng, Tag DNA 0.5U,
() . SARII-628 ,
MgCl, 1.5 mmol/L. 20
’ 50 pL
’ 7.5 uL , IxPCR , MgCl,
’ ’ 8- 2 mmol/L, E+3  HM+3 100 ng(
’ ’ ’ ’ ), dNTP 200 pmol/L, Tag DNA 2 U. PCR
Olympus BH-2 Klein 12 . 4.5%
. ABI 377
() DNA SSR AFLP ‘
DNA Klein 1 . PCR 4.5% ’
Panaud sl . 3% ( )
120 v 150 min, ; , BLASTN NCBI
(http://www.ncbi.nlm.nih.gov/)
() MSAP DNA MSAP 2
Xiong 16l , 2.1
, 4500 ,
50 pL , 20 ,
EcoR /Msp EcoR /Hpa |, 0.44%. ,
EcoR Hpa -Msp 12 , 24
¢ D 3 ;
DNA . 5 . 5 R
25 uL, 1 500 ng DNA, 1xT4 18 - ( 1 2.
(1 mmol ATP), EcoR Hpa 5 , A~E
1
EcoR Msp /Hpa
1 5'-CTCGTAGACTGCGTACC-3' 5'-GACGATGAGTCCTGAG-3'
2 5'-AATTGGTACGCAGTC-3' 5-CGCTCAGGACTCAT-3’

5. GACTGCGTACCAATTC-3'(E00)
5-GACTGCGTACCAATTC-3'
AAC (E1)

AAG (E2)

~N N L A W N =

5'-CGCTCAGGACTCAT-3'(HM00)
5-GATGAGTCCTGAGCGG-3'
CAA (HM1)

CAC (HM2)

CAG (HM3)

CAT (HM4)

CTA (HMS)

CTC (HM6)

CTG (HM7)

1530

www.scichina.com



51 13 2006

7 M F 8 R

o ) < -
) | . \
% oS , ’f-
>’ \
b
2n=12 2n
2 -
2.2
425
, 310
, 5
( 3)7 5 -
bp
2000
1000
750
500
250
100 —
3 RM163 5
M, DL2000
A'~E’
2.3 MSAP
Msp Hpa
Hpa EcoR ,
, PCR
. Msp

www.scichina.com

DNA

A~E,

5'-CCGG
Msp
5'-CCGG

; Hpa

(
) . DNA
Hpa Msp ,
4 ,
() El
E2 HM1~7 s 14
, 5 482 ,
( 2). ,
5 464.
(
) 85,
(MASP), 18.32%,
47, 10.13%.
SARII-628 SSR
A~E 463, 460,
465, 466 464. 87,
89, 86, 86 87,
(MASP), 18.79%,
19.35%, 18.49%, 18.45% 18.75%,
49, 52, 47, 47 48,
10.58%, 11.3%, 10.11%, 10.09%  10.34%.
(2.
(MASP) R
()
5 -
11 ( 3), 1 .
(CmCGG), Hpa , Msp
, (1,0, 1, 0) )
s s 5'-
TCCGG, Msp , Hpa
4 0, 1, 0, 1)
;37 ,
Msp Hpa
1531



M 38 B sl 13 2006 7
2
A B C D E
18 19 22 17 16 18 18.4
29 30 30 30 31 30 30.2
38 38 37 39 39 39 38.4
397 395 393 396 396 395 395
464 463 460 465 466 464 463.6
B 85 87 89 86 86 87 104
(MSAP)(%) 18.32 18.79 19.35 18.49 18.45 18.75 18.77
b) 47 49 52 47 47 48 48.6
(%) 10.13 10.58 11.3 10.11 10.09 10.34 10.48
a) = + + ;b) = +
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M H M H
1 1 0 1 0 28 27 27 27 27
2 0 1 0 1 38 37 36 36 38
3 1 1 1 0 1 0 1 0 0
4 1 0 1 1 3 4 3 4 3
5 0 0 1 1 1 1 0 1 1
6 0 0 0 1 0 1 0 1 0
7 1 1 0 0 0 0 1 4 2
8 0 1 1 1 0 0 1 0 0
9 0 0 1 0 0 2 1 2 1
10 0 1 0 0 0 0 1 2 0
11 0 1 1 0 0 0 0 0 1
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; 4 9 ( 4 4,
;11 , 9 ;
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89.04%. (3+7) 67.44%, 30.23%  2.33%.

1532

www.scichina.com



i I

7

2006

13

51

4
17
6

o on <k

29

v o =~

13

E1/HM2-B E1/HMI1-A E1/HM7-E

E2/HM1-C

E2/HM3-D

i sk
B ami g W

AR IENE

I
B

[ ] T RLL
—-_-._

I T

sl w
b

T T
TR
2l
"
il

(N

n!
B 1 B0
Bk 300
(I I AR L
] -.-+

/

: 1, Hpa

n

1))

Ex/HMy(

; EX'HMy-n,

;3,Msp / 34, Msp /

/

Hpa

1533

www.scichina.com



a4 3 d kK 51 13 2006 7
() ,
43 18 310  SSR ,
> M ( ) )
DNA , S
, 18 DNA ,
12 ( 95, ()
5 6). 482 , 439 5 N M,
43 ’
(
3 ) ; 3 32
, 100%;
5 A~E
, 80%; 3 3
60%; 4 2 ’ 18.45%~19.45% 10.09%
40%; 7 B (1} . 0, . (1)
11.3%. DNA , "G 30%H,
20%. >
90% CG CNG &
3 5'-CCGG , "CCGG C™CGG
3.1 s 18.77%. R
CAG, CTGH® cggH+:s! 14
CG CCG
()
, () ’
, DNA 3.3
9
() )
uer 5
; , ( )
5
2 3 4 5 10 11 12 13 14 15 16 17 18
1 10 7 2 9 11 6 6 8 5 3 12 11
2 5 2 3 1 1 3 1 1 2 1 1 5
6
A C D E
2,3,6,8,10 1~5,6, 10, 16 2,4,6,8~10,12,17 1,2,4,6~15,18 2,6~10, 12, 16

1534

www.scichina.com



51 13 2006 7 MF &K

; , DNA
()

3.4
DNA
Liu un , )
, DNA
. Wang L] R
, 80% ,
SAR -628
, , 29
9 b
31.03%, )
( ),
SARII-628
(
: IRTO453)

1 Richards E J. DNA methylation and plant development. Trends

www.scichina.com

11

12

15

16

18

Genet, 1997, 13: 319—323 [DOI]

Yi Z B, Sun Y, Niu T T, et al. Patterns of DNA cytosine methyla-
tion between hybrids and their parents in sorghum genome. Acta
Agron Sin, 2005, 31(9): 1138—1143

Gonzalgo M L, Jones P A. Mutagenic and epigenetic effects of
DNA methylation. Mutat Res, 1997, 386: 107—118[DOI]
Reyna-Lopez G E, Simpson J, Ruiz-Herresa J. Differences in DNA
methylation patterns are detectable during the dimorphic transition
of fungi by amplification of restriction polymorphisms. Mol Gen
Genet, 1997, 253: 703—710[DOI]

Vos P, Hogers R, Bleeker M, et al. AFLP: A new technique for
DNA fingerprinting. Nucleic Acids Res, 1995, 23: 4407—4414
Xiong L Z, Xu C G, Saghai Maroof M A, et al. Patterns of cytosine
methylation pattern in an elite rice hybrid and its parental lines
detected by a methylation: Sensitive amplification polymorphism
technique. Mol Gen Genet, 1999, 261: 139—446

Kimber G. Riley R. Haploid angiosperms. Bot Rev, 1963, 29(4):
480—531

Jauhar P P, Riera-Lizarazu O, Dewey W G, et al. Chromosome
paring in haploids and the A, B, and D genomes of bread wheat.
Theor Appl Genet, 1991, 82: 441—449[DOI]

Jauhar P P, Almouslem A B, Peterson T S, et al. Inter- and in-
tragenomic chromosome pairing in haploids of durum wheat. J
Hered, 1999, 90: 437—445[DOI]

Baenziger P S. Reflections on doubled haploids in plant breeding.
In: Jain S M, Sopory S K, Veilleux R E, et al, eds. In vitro haploid
production in higher plants. Vol 1. Dordrecht Netherlands: Kluwer
Academic Publishers, 1996. 35—48

Khush G S, Virmani S S. Haploid in plant breeding. In vitro hap-
loid production in higher plants. Vol 1. Dordrecht, the Netherlands:
Kluwer Academic Publishers, 1996. 11—13

Klein R R, Morishige D T, Klein P E, et al. High throughput BAC
DNA isolation for physical map construction of sorghum (Sor-
ghum bicolor). Plant Mol Biol Rep, 1998, 16: 351—364[DOI]
Panaud O, Chen X, McCouch S R. Development of microsatellite
markers and characterization of simple length polymorphism
(SSLP) in rice (Oryza sativa). Theor Appl Genet, 1996, 93 :257—
261[DOI]

Gruenbaum Y, Naveh-Many T, Cedar H, et al. Sequence specifity
of methylation in higher plant DNA. Nature, 1981, 292: 860—
862[DOI]

Bezdek M, Koukalova B, Kuhrova V, et al. Differential sensitivity
of CG and CCG DNA sequences to ethionine-induced hypomethy-
lation of the Nicotiana tabacum genome. FEBS Lett, 1992, 300:
268—270[DOI]

Magdinier F, Billard L M, Wittmann G, et al. Regional methyla-
tion of the 5’ end CpG island of BRCALI is associated with re-
duced gene expression in human somatic cells. FASEB J, 2000, 14:
1585—1594[DOI]

Liu B, Wendel J F. Epigenetic phenomena and the evolution of
plant allopolyploids. Mol Phylogenetics Evol, 2003, 29(3): 365—
379[DOI]

Wang J, Tian L, Madlung A, et al. Stochastic and epigenetic
changes of gene expression in Arabidopsis polyploids. Genetics,
2004, 167: 1961—1973[DOI]

(2006-02-21 ,2006-05-29 )

1535


http://dx.doi.org/10.1016/S0168-9525(97)01199-2
http://dx.doi.org/10.1016/S1383-5742(96)00047-6
http://dx.doi.org/10.1007/s004380050374
http://dx.doi.org/10.1007/BF00588597
http://dx.doi.org/10.1093/jhered/90.4.437
http://dx.doi.org/10.1023/A:1007530620792
http://dx.doi.org/10.1007/s001220050274
http://dx.doi.org/10.1038/292860a0
http://dx.doi.org/10.1016/0014-5793(92)80860-J
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Magdinier+F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Billard+LM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Wittmann+G%22%5BAuthor%5D
http://dx.doi.org/10.1096/fj.14.11.1585
http://dx.doi.org/10.1016/S1055-7903(03)00213-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Wang+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Tian+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Madlung+A%22%5BAuthor%5D
http://dx.doi.org/10.1534/genetics.104.027896

	水稻基因组DNA胞嘧啶甲基化在单倍体�和对应二倍体间的差异
	张红宇①②*  彭 海①②*  李 云①②  徐培洲①②  汪旭东①②  吴先军①②†
	关键词  水稻  双胚苗  二倍体  单倍体  DNA甲基化  MSAP



