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Abstract: The DNA cytosine methylation mutation at the 5'-CpCpGpG sites of the haploid of SARII-628, and its hybrids with
Shuhui 527, Shuhui 363 were analyzed by employing the MSAP (methylation sensitive amplification polyphisim) method. A
total of 765 DNA methylated sites were detected and the methylation level of hybrids was lower than that of the parents.
Meanwhile, different bands between hybrids and parents were analyzed and two types of methylated sites were detected, of
which one inherited from the haploid, and the other didn't. The biological functions of genes related to methylated sites in-
volved in cell structure, metabolize and stress reaction. Therefore, DNA methylated modifications may be involved in the regu-
lation of related genes, playing an important role in plant growth, development and envolution.
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Table 1. Adapter and primer sequences.

L5519 751
Adapter and primer Sequence
EcoR [ 23k 5'-CTCGTAGACTGCGTACC-3'
EcoR 1 adapter 3'-CTGACGCATGGTTAA-5'
Msp 1 /Hpall % 5'-GATCATGAGTCCTGCT-3'
Msp 1 /Hpall adapter 3'-AGTACTCAGGACGAGC-5'
EcoR 1 #4519 (E0) 5'-GACTGCGTACCAATTC-3'

PreAmp primer (E0)

Msp 1 /Hpall B 44514 (HMO) 5'-ATCATGAGTCCTGCTCGG-3'
PreAmp primer (HMO0)

EcoR T #4345 9

Selective primer of EcoR [

El E0-AAC
E2 E0-AAG
E3 E0-ACA
E4 E0-ACC
E5 E0-ACG
E6 EO0-ACT

Msp 1 /Hpa Il 915519
Selective primer of Msp | /Hpa ll

HM1 HMO-TAT
HM2 HMO-TAG
HM3 HMO-TAC
HM4 HMO-TTG
HM5 HMoO-TTC
HM6 HMO-TGT
HM7 HMO-TGC
HMS8 HMO-TCT
HM9 HMO-TCG
HM10 HMO-TCC

MU a3 9003 1 F SR FEIA T AF #F RE 7~ 28 A 1A
A AR A RUN AR KR . 78 TF A6 300, 4R 48 ik 780 i 8 46
R /IN OB V8 % v 0 3t T B Shy BRLR A 1 A AR
HE— 25 X R 4 H 1 AT e €0 R S e e iR B H
12 (8 E AR . R IA H B ARES S H Y
TR AR RE AT T R AR IR T s AT A
WEU) WSS R BRAEAE IEH & T 0 B 4 M AR AZ 5 1
WY R R B RE R 7. KRB A IER (K
1-A~C), itk LB A% PR K R A BEAS , R527 \R363
PEACAR % 38 3k A% I AR #R . IN/R527 24 58 )5 A4
F1 &% IN/R363 288 J5 U Fi' R, Hi Fi
ARG R 211~ 2145 F RS 7 Rk SRS h
18-1~18-7, Fff{k R527.R363 & H 2452 J5 1411
FHANE 1-G~T1 fin A5 S e g R K 1-D~F
JIE 7« 258 Je AR 389 Ry I 8 1 A5 AR AR
2.2 EAXREXTFREEEADNA BEUKESHF
A 55 I MSAP 43 81 T BUIE 1 ¥k &2 SAR I -
628 A1 \R527 \R363 . F1 \F1 ' 22 Bl 30 i - 5 [
41 DNA 5'-CCGG {7 st i 15 15 14y FF A 7K F- i R 2
Pt % 85550 . MSAP TS % 1 K 8 72 5" -CCG GV £ M
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Fig. 1. Microstructure of ovary and anther of the haploid, root cell chromosome identification and phenotypes of the parents and their

hybrids.

A B—BAT R C—BAEIREZ s D~F —MRAMMP M G~T —RARHARZFRMERR . IN —QUEEHR R SARI-628 18

A s R527 — B3Pk 527; R363 — &K 363, T,

A and B, Ovary; C, Anther; D, E and F, Root cell chromosomes; G, H and I, Phenotypes of the parents and their hybrids. 1N, Haploid
of SARI-628; R527, Shuhui 527; R363, Shuhui 363. The same as in figures and tables below.
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Table 2. The methylation levels of the haploid of SAR [ -628, restorer lines and their hybrids.

1 [# K B 2# (Chin J Rice Sci)

2525 B8 3 W (2011 £ 5 AD

T
Fem AL IN/R527 IN/R363
‘ Band R527 IN R363
Type Methylation 21-1 212 213 214 18-1 182 183 184 185 186 187
T mOmCGG — 55 27 28 2 6 29 46 17 17 17 17 17 17 18 53
GGIm(CmQ
I CmCGG -+ 138 146 160 159 157 143 151 152 156 162 158 157 159 148
GG CC
M mCCGG + 64 59 45 48 44 52 52 50 51 51 53 52 50 54
GGCC
N CCGG +  + 508 533 532 532 535 524 545 546 541 535 537 539 538 510
GGCC
TMS 257 232 233 233 230 241 220 219 224 230 228 226 227 255
MSAPR/ % 33.6  30.3  30.5  30.5  30.1 31.5  28.8 28.6 29.3 30.1  29.8  20.5  29.7  33.3
FMB 193 173 188 185 186 189 168 169 173 179 175 174 177 201
FMR/ % 25.2 226 246 242 243 247 22,0 221  22.6  23.4 22,9  22.8  23.1  26.3

H— EcoR1 +Hpall s M— EcoR1 +Msp 1 ; “ +"FR MY A © — LRl ey 8.

+ 1) FMB— & SEAb A7 540 1 + 11); MSAPR — S AL U bE Y3 2 8kt % FMR— & 3 b L%,
H, EcoR1 +Hpall ; M, EcoR 1 +Msp 1 ;+, Band present; —, Band absent. TMS, Total methylated sites = [ + [l + 1l ; FMB , Full
methylated bands = [ + I ; FMR, Full methylated ratio; MSAPR, Methylation sensitive amplification polymorphism ratio.
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Fig. 2.
their hybrids.

Fy —IN/&W 527; Fy'—IN/&K 363, F A,

F,. IN/Shuhui 527; F, ',

Comparision of methylation between the parents and

1N/Shuhui 363. The same as in ta-

bles and figures below.
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RINE AT, 2. 7500, A B F B 7 KIE 0L (£ 3,
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A E L. e AB R 514 15 1~ (A1~A3)
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2.4 DNAREWKERRERFISH
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AMP 4 \DNAJ fEAR R A SE Ik iz L BRI
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box HEH LA KCRF R B E A, Hp, CSLCT HA
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Aotk S 5EAMNEE R, EREE2EAN
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Table 3. Comparision of methylation between parents and their hybrids.

it

H AR 2 Methylation

i R KK

Type R527 F, IN Fy’ R363 Site
Al CmCGG CmCGG mCmCGG CmCGG CmCGG 6
GG™CC GG CC GG CmC GG CC GG CC
A2 CCGG CCGG SmCImCGG CCGG CCGG 5
GGCC GGCC GGImCImC GGCC GGCC
A3 CCGG CCGG CmCGG CCGG CCGG 4
GGCC GGCC GGImCC GGCC GGCC
Al SmCImCGG SmCImCGG CmCGG mCCGG SmCCGG 1
GGImCmC GGmCmC GGmCC GGCC GGCC
A5 SmCmCGG SmCImCGG CmCGG CCGG CCGG 1
GGImCImC GG CmC GG™CC GGCC GGCC
A6 CnCGG CmCGG CCGG CmCGG CmCGG 1
GGmCC GGmCC GGCC GGmCC GGmCC
A7 mCCGG mCCGG CCGG mCCGG mCCGG 3
GGCC GGCC GGCC GGCC GGCC
Bl SmCIMCGG CmCGG CnCGG CmCGG SmCImCGG 8
GGImCimC GGmCC GGmCC GGmCC GGmCmC
B2 mCmCGG CmCGG CmCGG CmCGG CCGG 2
GGImCImC GGPmCC GG CC GGmCC GGCC
B3 mCCGG CmCGG CnCGG CmCGG SmCIMCGG 1
GGCC GGmCC GGmCC GGmCC GGmCmC
B4 CCGG CmCGG CmCGG CmCGG CCGG 1
GGCC GGmCC GG CC GGImCC GGCC
- SmCIMCGG mCCGG SmCCGG mCCGG SmCIMCGG 1
GG CmC GGCC GGCC GGCC GGmCmC
B6 SmCIMCGG CCGG CCGG CCGG mCImCGG 13
GGPmCmC GGCC GGCC GGCC GGPmCmC
B7 CmCGG CCGG CCGG CCGG CmCGG 5
GG CC GGCC GGCC GGCC GG CC
BS CmCGG CCGG CCGG CCGG SmCImCGG 1
GG ™CC GGCC GGCC GGCC GGmCImC
B9 mCCGG CCGG CCGG CCGG mCImCGG 2
GGCC GGCC GGCC GGCC GG mCmC
B10 mCCGG CCGG CCGG CCGG SmCCGG 2
GGCC GGCC GGCC GGCC GGCC
C1 SmCmCGG CmCGG CCGG CmCGG mCmCGG 1
GG CmC GG CC GGCC GG CC GG mCmC

. BATR R DNA 51 i)
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M OsFBX427-F-box & H £ MSU Osal Release
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TAN AR R AR Y RE T S SR AR
&5 % R OsFBX427-F-box % [13X 3 28 [ 4 1
DNA J7 5] (1 B A 455 3 7 5 2 07 A5 11 H D fb = 32
s ACA R527 R363 6 1. Hikd B KK 5

6. 1 BEA ML GO R, &E—MRMIABEEH . 1M
Bt A MRE AR ST T EA B
Wi e 300 85 IO 25 S L 4 A 4y acd A PO o EE B AR
TEIX 3 DFF A B AR CCGG L mi 1 H SR AL 2
TACA B A S e A I Tk 6 TR ) TR0 T A
AR TR A A 2 8 1) B0 B A o 0 A 6 T
H 28 LA B AR H Y

3 e

3.1 DNABREKXSZMERE
I K A3 S A% Fu A Fu ' iy B Ak U
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Fig. 3. The type of special methylated sites.

H— EcoR1 +Hpall s M— EcoRT +Msp 15 A1, A2 —dE S & iy AL 22 S 60 i Fr i B KA B S INCORIA) 5 B6 BT — i fk

TR A% R W AL 22 S0 s, B i B BB B N AR ]

H, EcoRT +Hpall s M, EcoRT +Msp 1 ; Al and A2, The methylated sites didn’t inherit from the haploid, the bands of hybrids dif-
fered from the haploid; B6 and B7, The methylated sites inherited from the haploid.

B2 S T AR A AL R BI R T ROR . XS Y
SRLIOTAT S SRR S R B TEAR L (3 AR s 4L Y
HEALAR AR T XGR) - 5 Xiong &M 45 R (5
i F AL KO- 25 9 1806, SR AR 29 0 16, 300) AN,
11 2 B B A L200 R B[R] A 7 I 3 2 e A AL 4 ok
7R 1 YR AL K P 2 B R i E . He AE02U A
Py HAC I L 93-11 B ATTIE I s 2% 58 Jim A3 L 3t
e . mRNA /N7y 7 RNA B 1R R3E KBR

®4 DNAHRENLATIEETR
Table 4. Annotation of the DNA methylated sites.

AR ZRAR T AS [ ) LI A 1B 4 5 e SR 4K RoA
FHSENE . TR o A7 T 3 A X 0 e S 2 4T SNP 3 #r
J S B o D AROKT 45 37 5 DR 3 et A% 16 A 1) it 2 7 5
EARRAMRKREAL A FrATE . et A 452
Ja A AR B0 K 5 A HY S A B 15 A o 0 35 E
FHBA TR ARG H R RN i 4G S e
DRI ) FR 2 A 7K - 9 T v s e AR R 2 2% 1 W) 3 A A
AN B AR ROR e T REAT B X T RE I AR A B

K51 4 K [a] I 51

Sequence No. Length/bp Homologous sequence

ki EfE FKA

Function E-value Type

MO0719. 321 244 LOC_0Os05g43530 CSLC7-cellulose synthase-like family C, expressed 9.50e-49 B4
Mo0719. 325 230 LOC_0s05g22920 Digestive organ expansion factor, putative, expressed 2.70e-45 Al
Mo0719. 323 207 LOC_0Os03g01550 Expressed protein 1.70e-39 B7
MO0719. 328 145 LOC_Os11g37330 Pentatricopeptide repeat domain containing protein, putative, expressed 2.20e-25 Bl
Mo0809. 340 60 LOC_0Os01g46750 AMP-binding enzyme, putative, expressed 6.20e-07 Bl
Mo0809. 343 337 LOC_0Os05g26926 Chaperone protein DNAJ, putative, expressed 3.00e-69 Bl
LOC_0s05g26902 Chaperone protein DNAJ, putative, expressed 1.40e-68
LOC_0Os05g26914 Chaperone protein DNA]J, putative, expressed 1.90e-68
Mo0809. 319 87 LOC_0Os12g22060 Expressed protein 1.10e-12 B7
Mo0809. 320 69 LOC_0Os06g03700 Oligopeptide transporter, putative, expressed 3.90e-08 B6
Mo0809. 322 148 LOC_0Os12g39120 Protein phosphatase 2C, putative, expressed 6.30e-27 B5
Mo0809. 323 252 LOC_Os01g41770 Leucine rich repeat protein, putative, expressed 2.70e-50 A2
Mo0809. 325 155 LOC_Os11g41560 Osfbx427-F-box domain containing protein, expressed 1. 30e-28 Al

B8 )% MSU Osal Release 6.1 (http://rice. plantbiology. msu. edu/index. shtml) ,
The database is MSU Osal Release 6.1 (http://rice. plantbiology. msu. edu/index. shtml).
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