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. AWABNIZA Y HTRH Flaveria bidentis £ %X F 5 DNA WA Z Mg EZ £ 2, RAFR
A 3 % %5 M (methylation sensitive amplification polymorphism, MSAP) 7 i:#F % T % TR 3 #
FH AT DNAT R ST, ZEREAV ,DNAFTEANE XFANH L LR AL EMH
oM ERLT, ﬂ*i“f’}?’fﬁﬁ’? TAEATHAIE Y E L5, hidhey 12551 %5 3% B
998 4 MSAP §iir , 1t % &AW A 95145, 5 S B 2L A9537%, FMAFFHLIE PR
VEE R AT AL 2 B RX%‘?%HC%%J@& ,4&-,:5\%&%) Q4 A~ 4k W R AVAL S HALA 504 6 5
PEAE BB b A SR 48.95% , A A I — F 6945 & K £ T DNA W R Abfe & W A fe ey AL
B AEFFEATAN S EERBEATIA, mE AT EATAGH 21A, LA 7 TR H A -F 5 L&
DNA WAL #) T 2 2L LT RN XA £, BEH LS 4 RG 5T AAH B Fak ik LI,
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Analysis of Flaveria bidentis DNA methylation during seed germination by using
MSAP method

Quan Zhixing"? Tian Jiayuan’ Zhang Siyu' Huangfu Chaohe' Yang Dianlin' Wang Hui"

(1. Institute of Agro-Environmental Protection, Ministry of Agriculture, Tianjin 300191, China; 2. Shanxi Agricultural
University, Taigu 030801, Shanxi Province, China; 3. Tianjin Agricultural University, Tianjin 300384, China)

Abstract: In order to find the relationship between plant growth and DNA methylation, MSAP (methyl-
ation sensitive amplification polymorphism) method was used to study the dynamic changes of the
DNA methylation in Flaveria bidentis during seed germination. The results showed that both DNA
methylation and demethylation played an important role in regulating early growth and development of
F bidentis, and the demethylation change was dominant. By using 12 pairs of primers, we got 998
MSAP bands, of which 951 were polymorphic bands and polymorphic percentage was 95.37%. During
the seed germination of F. bidentis, cytosine methylation occurred mainly in the form of double-strand-
ed methylation. The number of double-stranded methylation sites was 94, while the number of single-
stranded methylation sites was only 50. The number of polymorphic loci accounted for 48.95% of the
total site number, indicating that nearly half of the sites had DNA methylation and demethylation. De-
methylation occurred in 73 polymorphic fragments, while 21 sites were methylated, indicating that
DNA methylation of F. bidentis during seed germination mainly took the form of demethylation, and
the number of demethylation sites continued to rise rapidly in four days.
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fi2 Ay FBL A R R 5E 72 3] DNA 3 P ke il
e F LR, FEIE AL S-S MERE . DNA H 34k
i o) AR e £ ST 45 44 . DNA #4  DNA £ 58 1 K
DNA 58 H B AR 7 =X, OGP 2L 5L PR 3%
MR R ik . DNA H b2 S5 4 K
& E M4 414534k (Feng et al., 2012; Schulz et al.,
2013;Deleris et al, 2016) , 7 [f] — iR A R & & 1 1
A 7K RAS (], A7k g ) v A 0 H K7 5
T H B4 4 (Xiong et al., 1999) . {E4I 1 T Arabi-
dopsis thaliana 1 , W - DNA H &AL K He4h
15 20% , A 0 5 TG R, (E AR 75 4 2
KA EAL, ALK T % . Finnegan et al.
(1998) 5% & IAL AR A AR AL HH S A /KT L IE
BT ACAEARAR , UL 25 A0 T e {2 s TF B B A 1Y
#ik. DNA FIACANZ 5, i 2 501
W %33 . Xiao et al.(2006)BF5¢ B, DNA HI 34k
IKAVF-AE A B AR AE AU e ST 5 W A B SR ST A
TG JIAN R, DNA HEAK P A E 22 5. oK
Pl R B TP A P AR B S, 2 B KA+
F B K I T A B & 1) F K AP (Wang et al.,
2015), &Z ,DNA HIEACE MG TERE P i B PR 3k |
Lok K R B AR R A AR TR

W 024 Flaveria bidentis MR 4 , K824
FHAE A G B3R 2 AR TR E AR X Y 322241
e (I RH4E,2011) . HATA B T3 G4k
YRR ZE P E AR RR X faES
B A=W (CE AR ARSE 2005 5 15 K 55, 20095
KRR S, 2009) Ko A= A= fbFR br (BRA T 45, 2012)
SRR T, TG T3R5t A% 27 0 FH A i 55
b TR R B S DNA B AR B O A AR
fRaE T PR, A SR AL R 1S 238
P4:(methylation sensitive amplification polymorphism,
MSAP) A (8 At %5 , 2010; Emidio & Gianpiero,
2014) , 38 52 ©E 7 B 048 Bl i kB Y B R
MSAP K Z , 43 Hr 8 T35 A= K BRI IR P Be L PR 40
DNA 1) H AR RN AR S I AB (R R, DY
SRyt B T A A3 I AR A Y s A AL
il B AR

1 t5xHFE
1.1 #
HEAFR T2 2016 4F 9 H R AJFEM AL A4 HEHE I 7k

AFELREALR AR 2 VU4 AR 1, 4°CURAA IR AT 25 1
PR AR Y B TG M1, 28 5%0 o B PR B VA WTH 7

Ja FHIC /K Mk , FHZE IR /K IZ 24 h 5 BEALI 100 47
Tt - Y9 S 480E AR ] 10 em ORGSR 0L, LS 484
W2 UE4E, 5 KA 2 mL ddH,O DL 4E 3538 B 19 1%
&, 1E25°C JEAWIL:D A 12 h: 12 hBIRE FRA
AT R BRI T R ZFIH O, W FhF 2R
JERFFFEENIER & 2507, Tl

TR AN - T4 DNA ¥ £ J =g BRI
VIR, =49 TR R ) A RA A #3k fs | )y
H1), bt ARG A W R A BRA F] s RNaseA FEE
PG K, AR A TR () et A BR A 5 ik
FIH N P20 b4l . GXZ-160A 4 [ 8% IR 1S 37
R, T T R bl DXOB VT R A A FR 22 R DU 800
W R 25 A3 BT AN, 55 [ DL o 2 PR R R A BR A W
C1000™ PCR # B4 A1 SR A i = 2 7™ i ( g ) A7
BRA T 5 JY-CX2B B A UK AY , Jb 508 B AR 7 Lk
WRAARATH],
1.2 Fik
1.2.1 A FE4DNA B

VU A5 F FH7 4 0.2.4.6.8 d K HA—EH
L (FhT) , SR MGG SDS #: (B 45, 2008 ) #2
BUBFER 4] DNA, FRERO.1 g Fl 1 (41 , TR DRI
JE A SDS 24/ 1 mL FE i K 50 uL, 65°C1H
IR SRS 2 h, BN A RNaseA % 20 pL,37°C
157 30 min J& /&5 3B, IR WA B A G5 {4
TRV T 33 5 V0 R 13 — S0 — S G TR B VA W A A T
P2, S B RO 1/10 A FRAY 2 R VARRN 243
TR 95% £ BB IR D THE DNA
1.2.2 MSAP/H 2 & 2 5440

20 pL F D482 A % : T4 DNA Ligase Buffer
2.5 uL.5 pmol/L EcoR 1 Adaptor 0.5 puL .50 umol/L
Hpa 11 /Msp T Adaptor 0.5 uL..0.1% BSA 1.0 uL .Hpa
1/Msp10.5 uL.EcoR10.5 uL T4 DNA Ligase 0.1 pL .
}iH DNA 400 ng, ¥ ddH,O % 20 pL. PCR & i &
J¥:37°CHE Y] 6 h, 16°Ci# % 8 h, 65°C i 10 min,
4°CHRARTRAER

25 uL P44 S AR 7 - DD B W (s
10 £%)2.0 pL. 2.5 pmol/L dNTPs 2.0 pL. 10xPCR
Buffer 2.5 puL.5 pmol/L 5 |#) pre-E-A 1.0 uL .5 umol/L
5|49 pre-H/M-T 1.0 pL, Tag DNA Polymerase 0.25 pL,
#h ddH,O % 25 uL. PCR J v £ ¥+ 94°C il 4% 14
5 min; 94°C7E %30 s, 56°C £ 60 s, 72°CHEMH 60 s,
AT 30 AMFER 5 72°C Ef# 10 min, 4°C VKA 1775
FH o 25 pLEREMEY 1 SN AR R : BRE1 W) 3 A v Vs



510 RS B4R T i FEH DNA B 321k MSAP 44 773

T2 A BRI A1, Ay 5 Y s N AR R A A
PCR 2 v F2 J : 94°C FilZE 1 5 min; 94°CZZ 1 30 s,
65°CHE 60 s, 72°CHEMH 60 s, 22 J5 B MG FR L 13 Jak

0.7°C, P38 13 MEIR ; 94°CARH: 45 5, 55°CH 1 45 s,
72°CHEAH 90 s; FHEFT 23 G R, 72°CHE{H 10 min,
A°COKFEIRAT R o LA 1P FI LR 1,

R1 KFARPELMSIWFEIER

Table 1 Sequence information of adaptors and primers used in this study

3594 FR Adaptor and primer name
Eco-adaptor I

751 Sequence
5-CTCGTAGACTGCGTACC-3’
5-AATTGGTACGCAGTCTAC-3’
5'-GACGATGAGTCTAGAA-3'
5-CGTTCTAGACTCATC-3'

Eco-adaptor 11
H/M-adaptor I
H/M-adaptor 11

pre-E-A 5-GACTGCGTACCAATTCA-3'
pre-H/M-T 5-ATCATGAGTCCTGCTCGGT-3'
Eco-ANN 5-GACTGCGTACCAATTCANN-3’
H/M-TNN 5-GATGAGTCTAGAACGGTNN-3’

NN: fR3R519 3 ARSI N 2 AN A i PP BRE : AG\AC.TG.TC. GA. GT.GG.GC.CA, CT, CG.CC; Eco-ANN i
H/M-TNN 5| 9y 95— 2l T 2 144 X PEMEY 395 47415 . NN represents two different selective bases at the 3" end: AG, AC,
TG, TC, GA, GT, GG, GC, CA, CT, CG, CC; 144 pairs of selective primer combinations can be obtained from these primers

Eco-ANN and H/M-TNN.

1.2.3 5 7 i B e 280 I v, ok B4R 4

il % 5% PAGE #£/ (JR % 33.6 g.5<TBE 16 mL .
40% TR s TBEREZIY - 10 mL . TEMED 75 uL.10% APS
320 uL, £ 7K 2 50 mL) , K- 5E AR 2H 2 )5 i A &
A |xTBE By HL YIRS o, LK 1 fof e T 3 2 38 )
55°C, S48 LFE, 55 WH DR HLTK 2 h X e
PEY YGRS G B 2 8
PR, X R SRty A T [ AR YL A A I K op
RSN T B S i) B i S € | B
1.2.4 MSAP & i A £ AR 4

5P BRI EE I UK 73 BEFAE 80~500 bp,
Shy 3Bk G K/ INAR R (H A3 4 A [ 14 e B, A6 1
4t 11 100~500 bp 1 [l NI BT 554 o 384 Quantity

One FXMFEHMSAP 557 (5 B I AL 2RI 0/1
Hil5 . FIF POPGene #1443 B 5 | W0 41 6 1) F W38t
& ZREVEFR B S B (na) 3055 3k R 4L
(ne) F+& B (h) FARZHHASE(D .

A AR X 28 A R0 0 < 1 FH G o (W) 24 Hpa 11
H1 Msp 1X 5'-CCGG-3"3 15 M e gt FF S A U
(RIARTR], A 5 BE R N VIRV FHCAE 1, AN aER: I Y)
Ml 1 P04 0, K MSAP HI B AL 3K 43y 4 P AU
(F22) T2RAU(1, 1), HE2RTR B LA RS 0 JE 3
b TIZEA(1,0) , R AT B AR Ry 2 B 3 Ak s T
A0, 1), HEEH SRR Ry 4 3 Ak s TV 287
(0,0), X APAIUE BRHIE

x2 BEMEFHFHLTEPH MSAP RAELE LR
Table 2 MSAP patterns of Flaveria bidentis during seed germination

JoH A WU Al L P AL
fitg No methylation Double-stranded methylation Single-stranded methylation
Enzyme CCGG C"CGG "CCGG "C"CGG "CCGG C"CGG "C"CGG
GGCC GG"CC GGCC" GGC C" GGCC GGCC GGCC
Hpa 11 1 0 0 0 1 0 0
Msp 1 1 1 0 0 0 1 0

m: NUE O A A mE e Y IR Y & A= B . m: Location of double-stranded or single-stranded cytosine methylation.

2 BRE5HM

2.1 EMHFHFHENL MSAP EHHH
1o iR ) 3 [ 20 DNA & MSAP iR 56 il 2y ) 26

B A0 (i FH A R SDS B HRE T #1045 b1 3 (K
41 DNA , H ODuo/ODuso fEL1E 1.7~1.9 JE Bl , RIE T
JEEEBEY) G L) K MSAP A a1tk . 7E 144 X%
S A e 12 X PELE SR T T A
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44%

PSR 51 A& TR #R Y 4 R s ToU4 5
il B DNA AR AT ST . X P 9 3 4 21
[ MSAP Z5 #EATTHEL, 12 %5 513694 1 998 5%
MSAP 4745 (£ 3) , PR 5141 83 2% . L

EaHMS 5| W14 34 ) 2671 Bie 22, 9 95 2% s EeHMI
TP B Z D AL T1 2% (BRI R A
KBS AL Z LRI DTS o

x3 AWFHFHLTEPIFEN 25 MESHFEIIEBMBETH

Table 3 Sequence information of the 12 selected primers and their total band number

during the seed germination of Flaveria bidentis

5|94 FK Name Eco-ANN sequence

H/M-TNN sequence S 454 Total band number

EaHM7 GACTGCGTACCAATTCAAG
EaHMS8 GACTGCGTACCAATTCAAG
EaHM11 GACTGCGTACCAATTCAAG
EaHM12 GACTGCGTACCAATTCAAG
EbHMI GACTGCGTACCAATTCAAC
EbHM2 GACTGCGTACCAATTCAAC
EbHMS5 GACTGCGTACCAATTCAAC
EcHM6 GACTGCGTACCAATTCATG

EdHM9 GACTGCGTACCAATTCATC

EeHM3 GACTGCGTACCAATTCAGA
EeHM4 GACTGCGTACCAATTCAGA
EeHM11 GACTGCGTACCAATTCAGA
ST Total

GATGAGTCTAGAACGGTGG 91
GATGAGTCTAGAACGGTGC 95
GATGAGTCTAGAACGGTCG 90
GATGAGTCTAGAACGGTCC 91
GATGAGTCTAGAACGGTAG 87
GATGAGTCTAGAACGGTAC 82
GATGAGTCTAGAACGGTGA 77
GATGAGTCTAGAACGGTGT 86
GATGAGTCTAGAACGGTCA 75
GATGAGTCTAGAACGGTTG 77
GATGAGTCTAGAACGGTTC 76
GATGAGTCTAGAACGGTCG 71

998

22 S|¥IMEESHEESREIE

B 004 o 7 1 Ao R e O 2R 1) 12 % 5 1 P A5 A7
LB (na) Y18 1.9537 , 4 2250 JE L (ne)
SEHAMH R 1.6163, 225 B (h) SF-YIM{E M 0.3561, F A
ZREPEFE R (D 0 0.5273(F4) . 1255 [ Hydt
P4 998 A Ay Hoh A4 W 951 4%, 23
PEA 73 L6 95.37% . 514 EeHM11 235 [ 41 i fix
151, 0 98.87% , %G| I G M) ne h R THEARME LA & T
SEYIE, F %5 5 s A5 2 REME BTk R I K
5] %) EaHM7 fil EbHMS £ 25 A 7> e i i, AU H
92.78% , FHIN 175 | W) TR a1 o
23 HEMEHFHEIERENELSH

AR IG5 5 R I, 0 0044 T 1 el i v B
b MSAP 4545 AR fb EZEAFAE 2 P20 . (1) Bk
BTGRP 11 & HI G MSAP 45415 A & AR AR 284k,
R IS A (18] 1-a) B35 IR AL 554 (18 1-b) 5 (2)
LA AEF T K R MSAP 45417, B 121 4%
B R G RIS B Z5at, th I TV R4 (18] 1-
¢)o TERDTHE K RTBEA HE IV A i & e
PRI B4 TS5 MSAP 45745 (8 1-d~g) . #E T4
P71 A i A DNA F AU R e T4 R 3R 1
12 X5 | ) PRI A 2 B 8~27 A2 18], B LA A
JBUR 1944 s 25 ETE 4~25 A2 18], B
ZAMENL S ECH 186 4, Z AL S8 B AL

Lk 48.95% 5 WUGE I AR 5 500k 94 4, Hdid Y
FARAE BN 5041 (36 5) , R B AE B T4 Fh 71 &
T R I A R A 32 NG SR
F, HAE—2FM0 58 & T DNA AL A2 H 3t
e A1k
2.4 HNHEWHFHLILEDNA BEMLRSET

B TS Pl 1 el A kA 1 SRS AR b
JLH 102 (£ 6) , A~E Ny 2 HH LA AR (LS5 A,
F~J W A AR (2R o 942350 i BEfE s
T4 18 2 o A b % A DNA H 3R AL A2 B 34k
(AR AL, b & A 2 B IEAR T S48 2l 73 4>
2142380 R By, U 8 T0 4 P71 i e v
[H 2 DNA [ FH 3 Ak 728 b 32 22 D) 2% F b 2 Ao
Fo ARRFHAE LRI HRZ, 261
F B B 25 25 F AL AT 35.61% 0 Fr B R A=
T AZAR 2P ARE BT R, HOM A
VKB IR IAS 557, I AE I &5 Y Re A o 2%
G AR E AR A B H i 2, 64> R EBX,
RI7E F LA 2 B TR A5 28.57% 1 Fr Bk A T G 2EH
() F AR AR A, Bh 1 1T HKGE BEARSIN 3 450, 1
W & Ji H O M P UKGE BRI AN 1 4547 . B T4
TH i AR R [ A77E DNA 364k Fn 2 B 3 AL B
% PP &) 0~4 d, K4 DNA H S0 Fn 2 B 34
0P S RSl R S e Y <k I s
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4 dJi, S VIR R 2 BH T UG T I, T A 2R 25
R 1 25t B0 B0t BTt (8 ToUAg 1

i A i R P 3 R 2H DNA 25 B R A0 A 5 B0 R4
(K2).

R4 HNFHFHRIEPHFIERN 1235 MASMIEE SFEESH

Table 4 Genetic diversity analysis of the 12 selected primers during the seed germination of Flaveria bidentis

SRR FEA SR

ne

LS

ISE iR

ZEATI

Polymorphic Total band Polymorphic

Name Sample size

band number rate (%)
EaHM7 10 1.9341+0.2216 1.6063+0.3104 0.3781+0.1368 0.5273+0.1789 85 91 92.78
EaHMS8 10 1.9787+0.1997 1.7563+0.2802 0.3651+0.1389 0.5573+0.1798 89 95 93.71
EaHM11 10 1.9888+0.2004 1.5563+0.2504 0.3511£0.1356 0.4973+0.1656 88 90 97.86
EaHM12 10 1.9456+0.2456 1.5643+0.3057 0.3601+0.1392 0.5226+0.1646 89 91 97.62
EbHM1 10 1.9538+0.2104 1.5523+0.3204 0.3156+0.1367 0.5052+0.1846 82 87 94.63
EbHM?2 10 1.9658+0.2056 1.5753+£0.2926 0.3056+0.1408 0.5387+0.1767 78 82 94.67
EbHMS5 10 1.9658+0.2054 1.6873+0.3004 0.3659+0.1375 0.5420+0.1856 71 77 92.78
EcHM6 10 1.9456+0.2029 1.6163+0.3004 0.3481+0.1402 0.4893+0.1846 82 86 94.56
EdHM9 10 1.9586+0.2004 1.6163+0.3402 0.3677+0.1364 0.5613+0.1756 73 75 96.84
EeHM3 10 1.9586+0.1956 1.6163+0.3209 0.3898+0.1359 0.5279+0.1806 72 77 94.56
EeHM4 10 1.9285+0.2045 1.5763+£0.2814 0.3682+0.1407 0.5293+0.1791 72 76 95.56
EeHM11 10 1.9206+0.2345 1.6728+0.3020 0.3581+0.1423 0.5297+0.1756 70 71 98.87
Total 120 1.9537+0.2105 1.6163+£0.3004 0.3561+0.1384 0.5273+0.1776 951 998 95.37

na: ENIFEREL; ne: BRCFNIERE he 4B [ HREZASMFEEL na: Number of alleles; ne: effective number of al-

leles; /: heterozygosity; /: aromatic polymorphism index.

0d 2d 4d 6d 8d

H M H MH M H MH M
a | — — — —— —
b —_ —_ —_ —_ —
C | —— —
d — | — — —
e — | — — —
f — — | — | —
g _—|— | — ] —

E1 HTNFHHMFEER M MSAP &4 H & E
Fig. 1 Simulated diagram of MSAP bands during the seed
germination of Flaveria bidentis
H: EcoR VHpa I EFYIZH G 5 M: EcoR UMsp 1Y) 2H
4 . H: Combined DNA cleavage of EcoR I and Hpa II; M
combined DNA cleavage of EcoR land Msp 1.

3 iTig

K DNA B 34k 5 B WAL R | Eh 1k
e (X P A 5 0%, 2015) . MSAP $ A& (More et
al.,2016) GEMZNT 5 B UTRE GER A ,2002) F&

PR B (A 75 45, 2008 ) Al ey il 2 )7 (Klugham-
mer et al.,2015) . MSAPHARZEAEY R iK%
4 (amplified fragment length polymorphism, AFLP)
$% K (Emidio & Gianpiero, 2014) () 5t #5719,
AR STE T Bt ) 45V E (8, AR,
AT ELHGE B INAE B DNA P Z1 8 v] LRI H A
dn TR ORER A H A . 25 T RIS (2010)
ST AR B 35 -5 Alternanthera philoxeroi-
des DNA HIILAL A MSAP M HTIA 2 5 1 F £55(2014)
FIF MS AP HARWFFEA ] B P RF 5 A A A 4
KAHLEL Chromolaena odorata DNA W &AL Y52
1M MSAP J5 7 HRERL I CCGG {7 1 4 Jif 185 gt HH 25
FARAE , XFHE CCGG 7 o5 A0 AU PN A/ i i g H Ak
TCIERIN . s A A A L R 40 DNA B H 5k &
T ) A M I, HLAS [RI A ) SO [R) 2 23 1Y
DNA I p A SE 2 —5, fEPFEHNAF,CTG,
CAG Al CCG i i 22 S A F A, IR IR AE B T
B SEDR A s g ) S B H AR T e R T AR
RIS R T SE DR 2 i i g A A =5
BRI B A E B TE B T0A 1Y 4 B
IR AIESL T, MSAP £ AR JC B8 J2 #E4T 5 T 44
DNA HUAL I B BRI B
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x5 BEMHETHFHATEDNA REQERGITR
Table 5 Statistical list of DNA methylation types during seed germination of Flaveria bidentis

AN L AN XUEE LA BABE R AR S AR
P?ilri%er Number of Number of Number of double- Number of single- Number
single locus polymorphic loci stranded methylation stranded methylation of bands
EaHM7 27 21 10 7 91
EaHMS8 24 20 5 95
EaHMI11 22 18 9 7 90
EaHM12 21 17 10 5 91
EbHM1 17 16 9 6 87
EbHM2 18 25 12 4 82
EbHMS5 16 20 11 4 77
EcHM6 12 14 8 6 86
EdHM9 8 3 0 75
EeHM3 10 5 2 77
EeHM4 11 10 3 2 76
EeHMI11 8 12 6 2 71
ST Total 194 186 94 50 998
xo BEMHMTHAMBRBEMLRES
Table 6 Methylation state changes of Flaveria bidentis during seed germination
ﬂ%ﬁﬁﬁ . ﬁﬁﬁ . CCGG {»‘z;ﬁ%& S
7 Type No germination Germination CCGQG site change Number of
H M H M 5 & No germination H5 %& Germination bands
IR A 0 0 1 1 "CCGG "C"CGG CCGG 26
Demethylation GGeen GGCC GGCC
B 0 0 1 0 "CCGG "C"CGG "CCGG 11
GGeen GGCC GGCC
C 0 0 0 1 "CCGG "C"CGG C"CGG C"CGG 14
GGeen GGCC GG"CC GGCC
D 1 0 1 1 "CCGG CCGG 12
GGCC GGCC
E 0 1 1 1 C"CGG C"CGG CCGG 10
GG"CC GGCC GGCC
A e F 0 1 0 0 C"CGG C"CGG "CCGG  "C"CGG 5
Methylation GG"CC GGCC GGCeC" GGCC
G 1 0 0 0 "CCGG "CCGG "C"CGG 6
GGCC GGCe" GGCC
H 1 1 0 1 CCGG C"CGG C"CGG 3
GGCC GG"CC GGCC
I 1 1 1 0 CCGG "CCGG 4
GGCC GGCC
J 1 1 0 0 CCGG "CCGG "C"CGG 3
GGCC GGeen GGCC

H: EcoR UVHpa ILEGYIZH G 5 M: EcoR UMsp TRUIZH G5 1: A 2545 02 YOA 2541 5 m: AQF0UE sl 4 it s v FH Rk 1Y
KHAENI'E . H: Combined DNA cleavage of EcoR I and Hpa I1; M: combined DNA cleavage of EcoR I and MSP; 1: band; 0: no

band; m: location of double-stranded or single-stranded cytosine methylation.
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200 &+ % B #4K Demethylation
-o- B4k Methylation

2% H The number of bands

=,
0 2 4 6 8
B4 & B8] Germination time (d)

B2 EMEMFHATERENSEREATUER
Fig. 2 Methylation and demethylation of Flaveria bidentis

during seed germination

AGRIG L T LB, B T0U4G b7 2k A v ) e
FE1E DNA [ H SRR H b AR 261, HoR A L
F AL A H B 255 T DNA 3R ag % H | 13X 53
S KR L BRRURD - 1 8 o B & — B0 (Ezio et
al., 2004 ; B YGIE 45 , 2005 ; $RFE%,2009) . DNA H
FALR AR — A 2 R (RR R, 2014) 154
AT BE A Ak 2 F A i O = s S TR ) 3
TR, 7 e D] 2 S s R R 1 A i B A DXl A 2 Y
AR REAS 100 il 33 6 I PR (19 Rk T 224 b ik g e A A 1
FACLLJE ST DU HOE i S B 1 3Rk, dE I 2
H5HEYNARKER S EMMEEEEN IR
PRI , A0 38 THUAG b i A s R v A 2R Y K 25
HAR AR AL, S5 A ad B v R o B DR Rk i
Ja A — 2, A7 /D B 1Y DNA F AL S RO b5
Pl & B ] B AR b, — SR T LR I 3L R & R
Pl o B2z, H Ak 5 2 B LAk 9 35 s ] o] 4 5 T
BRI & AR L R B IR RS 5 A T4
A AERER . ESERE S it —
5T BTSN [FIZH LA E DNA HEEAL K 22 57
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