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Abstract: The bes knowvn and most thoroughly studied epigenetic phenamena is DNA methyl aion, which plays an impor-
tant rale in regulating gene expression during plant regeneration and develgoment . In this study, MSAP ( methylation sensi-
tive amplified polymorphism) technique was carried out to analyze differences of the methylation gatus between before and
after palination in ovaries o Cymbidium hybridium .72 sdective primer combinations were used to check the status of cy-
tosine methylation DNA samples and a total of 5892 fragments were obtained . Thereinto, 748 fragments, each representing
a recognition site cleaved by either or both of the isoschizomers (Hpa  and Msp ), were anplified, which were signif-
icant differences between the non-pallinated and the pollinated ovaries . The results demondrated DNA methylation events
occured in ovaries from Cymbidium hybridium . Both totd and full methylation levels in the pallinated overies (11.4%,

* : 863 (2006 AA100109) (072CKFNCO01200)
*ok : Author for correspondence; E-mail: songvg@ nanka . edu. cn
: 2007- 08- 02, 2008- 04- 03

(1976-) : , , E-mail: chenxia9663@ 126.com


bianji
文本框
DNA



bianji
文本框
MSAP



bianji
文本框
*


bianji
文本框
*


bianji
文本框
**


bianji
文本框
**


bianji
文本框
Analysis of DNA Cytosine Methylation between the Non-pollinated



bianji
文本框
and Pollinated Ovaries of Cymbidium hybridium



bianji
文本框
(Orchidaceae) Based on MSAP



bianji
文本框
Abstract:




4 DNA MSAP 465
7.8% ) were lowe than those in the non-pallinated ovaries (14%, 9.5% ), which suggested some demethylations oc-
curred . Futhermare, methylation patterns varied between the two ovaries . 14 types of MSAP patterns detected in the study
belonged to two classes, type  and .25.6% of detected fragments belonged to Type  and 74.4% were type
Distinct patterns of DNA methylation arigng through demethylation or de novo methyl ation might have specidized functions .

This suggeded the Sgnificance of epigenetic function in the devel ogpment of archid ovaries . The hypothesis that DNA methy-
lation played a rale in the C. hybridium ovary development would help to lucubrate the methylation gatus of specia genes,
clone the fragments with different methylation patterns, and shed novel indghts into the molecula mechaniams of the ovary
and flora development of orchids from the point of view of epigenetics .
Key words: DNA methylation; Cymbidium hybridium; MSAP; Ovary development
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, , 2, 4, 8, 16, 24d A s, 65 5 30s, 72 1
min, 13 0.7 PCR X
1.2 DNA 94 30s, % s, 72 1mn, 23 , 12 10
CTAB (cetyltrimethyl ammonium bromide, min PCR , 94 10
) (Muray and Thompson, min 6% :
1980) , DNA, « ) ( ) 1
DNase RNase (Takaa) DNA, DNA :
RNA (NanoDrop ) , AFLP ,
DNA , (0.8%) ,
5
DNA : 2 DNA 2
DNA - -20 2.1 MSAP
1.3 MSAP DNA
DNA 400 ng/ul, ’ MSAP
Hpe M (Promega) DNA ( 1)
EooR  ( Promega)
DNA , DNA 10y DNA
40ng  DNA, 1x RT huffer (0.01mol/L Tiis-HC 3 :
0.01 mol/L MgAc-[J 0.05 mol/L KAc), BEooR Hpa 72 (8 E
3U, 37 , 9 H/M ) (1) ,
EoR My , MSAP ,
EcoR HpaO /Msp 2)
( 1) 20ul, 1x RT buff- 2.2 DNA
e ( 1lmmd ATP), 1.5U T4 ( ), 50 DNA
pmol EcoR  HpalO /Msp , 16 ARLP DNA EcoR O /Hpa [
(H) EcoR O /Msp 0 (M)
250l 1x FCR , 200 umol/L oNTPs, 0.5 _
umol/LO DO OO0 (1), 1ul DNA ;1 ’ 4 ’
U Tag DNA dNTP  10x FCR 100 bp 500 bp
Taq DNA TaKaRa : '
94 30s, 5% 1mn, 72 1min, 21 . 15 30 ,
10 min 20 , ( 2)
1 MSAP
Table 1 Sequence of adapters and primers used for MSAP analyss
EoR (E) 5-3 HpaO/MspO (HM) 5 -3
1 Aapter-1 GACGATGAGTCTAGAA CTOGTAGACTGOGTACC
2 Aapter-2 OGTTCTAGACTCATC AATTGGTACGCAGTC

Pre-selective amplification

Sdective amplificaion
primers

GACTGCGTACCAATTC (E00)

GACTGCGTACCAATTCAA (E11)
GACTGCGTACCAATTCAG (E13)

GACTGCGTACCAATTCAAC (E32)
GACTGCGTACCAATTCACA ( E35)
GACTGCGTACCAATTCACC (E36)
GACTGCGTACCAATTCACG (E37)
GACTGCGTACCAATTCACT (E38)
GACTGCGTACCAATTCAGC ( E40)
GACTGCGTACCAATTCAGG (E41)

GATGAGTCTAGAACGG (H MO00)

GATGAGTCTAGAACGGTA (H M23)
GATGAGTCTAGAACGGTC (H M24)

GATGAGTCTAGAACGGTAA (H M79)
GATGAGTCTAGAACGGTAG (H M81)
GATGAGTCTAGAACGGTAT (H M82)
GATGAGTCTAGAACGGTCA (H M83)
GATGAGTCTAGAACGGTGT (H M90)
GATGAGTCTAGAACGGTTC (H M92)
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E35/(H/M)79 E32/(H/M)83 E37/(H/M)90
H1 M1 H2 M2 Mr HI M1 H2 M2 Mr HI M1 H2 M2 Mr

— H1
.2
| B2
1 -
i
- - Dl
‘_ — 2
'
i
’ -4— Rl
- -+ 2
4 -+ 3
J
¢ -+ Al
1 MSAP DNA
H1, EcoR O /Hpa O ;o M1, EcoR O /Msp O H2,
EcoR 0 /Hpa O M2, EcoR O /Msp O
; ( 3); Mr (50-bp ladder)

Fig.1 Part of dectrophoretic profiles obtained usng MSAP in the ovaries fran C. hybridium before and dter pollination
H1, Fragments obtained after digestion with EcoR O /Hpa [0 from ron-pollinated ovaries; M1, Fragments obtaned dter digestion

with EcoR 0/ Msp O from non-pollinated ovaries . H2, Fragments obtained after digestion with EcoR 00 /Hpa O from pdlinated

ovaries; M2, Fragments obtained dter digestion with EcoR 0/ Msp 0 from pollinated ovaries . Different methylation patterns

amorg bands of the ovaries before and after pollination are shown by arrovheads (Table 3) . Primer combinations were indicated on

the top of figure . Mr indicated the mdecular weight marker o 50-bp ladder

2 DNA
Table 2 Mehyldion levels of the non-pdlinated and pollinated ovaries from C. hybridium

non-pollinated ovaries pollinaed ovaries Total
Totd amplified bands 2942 2950 5892
Tatal methylated bands 342 284 626
Total methylation ratio 11.6 % 9.6% 10.6%
Full methylated bands? 210 179 389
Full methylation ratio” 7.1% 6.1% 6.6%
Doa , 5-C"CGG-3 ; b: /

Nae: a, full methylation, 3 OGmCGG in double strands; b, Full methylated bands Tbtal methylaed bands

2942 2950 11.6% 9.6%,

( ( 5-C 0GG-3)
) 342 284, 210 179, 7.1% 6.1%
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3 DNA , DNA
DNA , MSAP
Table 3 Different patterns of methylaion in the non-pollinated
and pollinaed ovaries from C. hybridium, number of 12 ( 3)
dtes and ratio of different paterns , 1
( 1),
%
non-pollinated Pollinated RaIio( of : 427 427 5
Patterns ovaries ovaries Number different ( 3A, B,C, D E ),
H M H M of sites patterns A B A 169 |
| 147 25.6
-1 0 1 0 1 113 H M ’
1-2 1 0 1 0 34 , H
Il 427 74.4
N oo o6 M Al (0, 0, 1, 1), A2 (0,
Al 0 0 1 1 70 1, 1, 1) A3 (1, 0, 1, 1) ,
A2 0 1 1 1 44 .
A3 1 0 1 1 55 OcGG . B
B 121 28.3 121 : H M
Bl 1 1 0 0 52
B2 1 0 0 0 30 ' ’
B3 0 1 0 0 39 H M , 3
c 32 7.3 B1(1, 1, 0, 0), B2 (1, 0, 0, 0), B3 (0,
C1 0 0 0 1 17
C2 0 0 1 0 15 1, 0, 0), Hpa Mg
D 78 18.3 DNA
D1 1 1 0 1 36 ’
D2 1 1 1 0 42 , C D
E 27 6.3
El 1 0 0 1 13 ’
E2 0 1 1 0 14 7.5% 18.3%; E
“ o 1 CeHY EcoR01/ / ; 6.3%
Hpa , M EcoR O /Msp O
3
Naes:* 0’ stands for the absence of a band, and" 1" sands for the pr-
esent of a band . H and M are the combinations o enzymes of EcoR O/ / !
Hpa and EcoR O /Msp O , respectively )
, (
2.3 DNA , 2001) DNA
DNA (Finnegan , 2000)
DNA , , DNA :
14 ( 3) 14 ,
: : ( , 1997)
, , : DNA
y '1 )
, Hpa : Msp DNA
: (0, 1, 0, 1) : MSAP : 72
, -2 , Hpa DNA
Msp , (1, O, 1, ( 2 3
0) 147 ( , MSAP ,

3), 25.6% (147/574) MSAP
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. 4.6% (Leutwiler , 1984) (11.6%  9.6%)
30% (Twymen, 2001), 90% (7.1% 6.1%) (2 ,
DNA  CpG ,
, 16.3% ,

(Xiong and Xu, 1999);
3B5% 43% (Cervera , 2002); ;
33% (Horvath , 2003) : :

51.4% 63.0%, ( 1),
28.1% 29.1% ( , 2005) DNA :
9.6% :
11.6%, , DNA
(CCGG) :
: DNA ( 3) :
G CQG
) , 25.6% 74.4%,
CAG CITIG (McClelland , 1994); DNA
626 ( 2) , 427 ,
(389) (237) A B ( 3),
, 2 67.9% ( (121 +169)/ /
DNA 427) , , A
DNA ; , B
C, D E
( , 2005), 32.1%,
DNA
DNA )

(Rossi , 1997; Xiong and Xu, 1999; :
, 2005; Sherman and Talbert, 2002; Portis

, 2004), , ( Finnegan
, DNA (Ross , 2000) : ,
, 1997) ; DNA
(Xiong and Xu, 199); :
Sherman and Talbert (2002) DNA DNA
( , 2005) :
, DNA : :
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