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Abstract: Cytosine methylation is one of the major types of DNA epigenetic modifications and plays an
important role in maintaining normal cell function and regulating gene expression. Bisulfite sequencing
PCR (BSP) based cloning and sequencing is a general method for detecting DNA methylation at specific
sites, which can clarify the methylation status of each CpG site in the target fragment. However, this
method requires large amounts of single-clonal sequencing, which is complicated to operate, time
consuming and expensive. Therefore, the development of an accurate, efficient and convenient DNA
methylation detection technology is of great significance to improve the efficiency of epigenetic research.
Based on the high-throughput mutation detection platform Hi-TOM (high-throughput tracking of
mutations) developed by our group, we further established a site-specific DNA methylation
high-throughput detection platform Hi-Meth (High-throughput Detection of DNA Methylation). After
bisulfite treatment of DNA samples, the specific site-specific DNA methylation analysis results could be
obtained through the Hi-Meth platform by performing only one round of PCR amplification. Using the
Hi-Meth platform, the DNA methylation status of two promoter regions of rice were detected. The DNA
methylation results from Hi-Meth were consistent with the results from BSP-based method. Thus,
site-specific DNA methylation analysis results could be obtained accurately and conveniently through the
Hi-Meth platform. In conclusion, Hi-Meth provides an important methylation detection platform for

specific DNA regions, which has important significance for epigenetic research.

Keywords: 5-methylcytosine; detection of methylation specific site; high-throughput sequencing platform;
Hi-Meth
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DNA [fb2F6 A6, 50 G Rk RE A SE R 41
K&k IR MW BE (cytosine, C) F51LN
PRUERE (uracil, U), 19 FFEE Ak Y e s e AS e
WAk, fREE PCR. P 008 G AR A A
C/T B BRI DNA B 34k kS, =iy
i R 1z B 0 3 W B R 4R I )7 7% (bisulfite
sequencing PCR, BSP), B S| H & W i ik £k b
JE DNA, FA B A Re S 1R 5 1 o0 A B )
DNA #17 PCR ¥4, ¥4/ Wyid g 70 e b
R L2 AWk, HE—2iE 53 Sanger M ¥ 3k 745
R DXl A5 R Y R AR L. A R
R ek Bl PUE Ml ] DLUE R4, A
ez P, AR PR AN il Bk A £ 11 B
SO, HRAEEBL, RORML, AR B S,

Ffid —ACIF (next generation sequencing, NGS)
BRI, OF &N T H AR ER AL FELS
B NGS #EAT IR Tk, rTLLERS
HEHL A T2 T 530 o H, NGS UM R ERE
%% . SN e I TR LUK i S5 23 B 2 2 i L
15 Tz E—L R .

Hi-TOM  (high-throughput tracking of
mutations) &R HARILEEE I KT NGS
AUFEN g RSG5, 454 T NGS B
JEAA e SR s S s SR e i, B 1R
BRGSO ARSI . BT
Hi-TOM V-5 el 7k, 454 DNA
FACI PR AL, AP T — A SIS
BAEVER S RESE MR LA IUSF- &5 Hi-Meth
(high-throughput detection of DNA methylation),
POT A B ARRER AL P15 (1) DNA , il i 48
PCR M PP SCETFEAT NGS )y, #t—2i
it Hi-Meth WA T PEANREE 0 bT, B2k
HEALACF 7 T s 2R . ASCE TS Hi-Meth 35 A
BSP VAR K AEEE S 31 X DNA H ALt
FPRE, JIERA T Hi-Meth J 35 AOTERRTE
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1.1 ##

AT B AR A Rl 3037 75 5 1 SR 1A
RUEAE (phoenix, pho)"  FIFEFE H AW (Oryza
sativa L. cv. Nipponbare),

1.2 7
1.21 HEMSBRECEREREREESIY
it

PR E A KA EA DNA HRALREA
Bott AT B AR . RUERS OsMADS1T %&
121 3 F X 3 (LOC_Os03g11614, —1525/
—1189 th, 336 bp) Fl OsICE1 KA 8 F X 45}
(LOC_Os11g32100, —-876/~677 th, 199 bp).

T INRE H bR X R A B IR RS oL, AT
OsMADS1 KA1 OsICE1 3 A 8 8h 7 X% i
T H AR TSI WX (methylation-specific
primer, MP) FlH JEALAHUES 7% (methylation-
insensitive primer, MIP), MP F¥J & i1 5 i 4n
T () SRR T CG .
(2) IEm5Y Tm HREET—3, 65 CL
EARM TR ., 3) EVRREE AN
IR DNA R Bk BB sk, ity 1
A BUTE 100-250 bp Z[8] . (4) #1105 19 Y
CHE#N T, REgIWHH GEHN A,

MIP 7 MP 5|9t iy 5Eal b, FaE 5]
Wi C Bidoh O/T MTITF3E Y, 5]
Y G Bl G/A R R ITmsE R,

[Ft, o 7 Hi-Meth SEAHM, 76 Fik5|
WXt 5l BRI (5'-ggagtgagtacggtgtgc-
3"l 5'-gagttggatgetggatgg-3"), H T /5% NGS
HIE,

1.2.2 DNA £

HURVEURE I H ARG R0 R, SR AR LR 241
DNA #£HGXH] & (DP305, KARAEALRIE A R
Al) BB U DNA, B 1 g MR, AR
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FEOTWFIE . B i 0.1%0Y B-Fidk 2B GP1 B
700 pL AIAR R R EMENES), 65 Chnk
20 min, SFARFBIMAEGTFSMES], 12 000 r/min
FEIR L Smin, B FIWEZEEA 700 uL GP2 1Y
BLOE T IR BRI AR TS AW A
12 000 r/min ZIREESL 30 so P HHRUIMA—IK
500 uL GD AKX 600 uL PW, 12 000 r/min % i
TAE 2 min, ZFRBCERSTEET, 80 uL
VEMGI TE #E1 YRR o 3£ K 2 DNA #2505 H Nano
drop MVKJE, OD,/ODaso T 1.7-1.9 ZIH], Ff-ill
iF 1.5%I AR EE B IR, K/NFE 15 000 bp
AT — 2R
1.2.3 ETHEBRHBEERGLE LK

KA DNA HffREh il & (DP215,
RIRAEARHCA R A R]) #E47 E AR LT
afifb e, HU1 pg Ml 4rry B4 DNA, finA
KF &b DP 10 uL, Bisulfite Mix 90 pL,
MK FEZK#M 2 120 pL BERSIA PCR U
(95 “C 10 min, 64 ‘C 60 min, 4 ‘C 30 s) gFfTH .
RIRER AL, Ab3 S DNA $i 8 W B iR Eh % 1k it
Mt Taif. B, MM CB1
JIA 500 uL BY-F% BL, 12 000 r/min Z R
Lo 1 min, (B4R TVARAREhAL PRFE ¥ 245
J& R RO T R VAR R B T O

o INA 600 pL IZ5-EW PB, FE/MRAE M
AWZEAE CB1 H, ZRCE 2 min, 12 000 r/min
B0 30 s, BEW. A 600 uL YRR
PW, 12 000 r/min Z iR E5.00 30 s, BIEWHK. MA
600 uL ¥ DB, = ili i & 15 min, 12 000 r/min
B0 30 s, B A 600 uL EEPEIR PW,
12 000 r/min ZIRE.C 30 s, BRI, EE ik
ABE. 12000 r/min = N2 B 2 min, FIRBCE
BOoreh 2RI . BUB WA CB1, A—A~
TR T, IR BT )R S T N 20 uL
VEWEZE i EB, ZIRJLCE 2 min, 12 000 r/min
ZFIRELG 2 min, WCEEVA .

124 XEAFSEAEKENBREBRET
PCR ¥ 1&

DA SR I R kA R [RDUSCFS 1) DNA AR
47 PCR ¥, JRMAKFR AN 50 pl: @ 2x
Rapid Tag Master Mix (P222, Fg 5lifiMERE W)
R B A PR 7)) 25 pL, 10 pmol/L 1E[A] [
BEIE NCIE /2L B Wk AN R REE 7/ E 5% S
BIRARAH) % 1.5 uL, EWRERIH%LE
) DNA 500 ng FIK B 7K 20 pLo P14 5 i #25 «
95 °C 3min; 95°C 15s, 50 C 15s, 72 C 10,
34 NMEH; feJa 72 °C 3 min, B S5 pL fH 1.5%
TN A 5 M L TR PCR 9744 25317

x1 3119F5

Table 1  Primes used in this study

Primer names Primer sequences (5'—3") Size (bp)
MADS1-MP-F ggagtgagtacggtgteac AATATTAGTGGATGTATGAAGGAGT 43
MADS1-MP-R gagttggatgctggatgg AACTCTACCATACCAAACCAA 39
MADS1-MIP-F ggagtgagtacggtgtscCAAYAYTAGY GGATGTATGAAGGAGT 43
MADS1-MIP-R gagttggatgctggatgg AACTCTRCCATRCCAARCCAA 39
MADS1-MIP-DF-F ggagtgagtacggtgtecTTYAATGYATGAAGGYGATYAAG 41
MADSI-MIP-DF-R gagttggatgctggatgg TTCCACCRRCCTCTATCTCRATTAT 43
MADSI-MIP-DR-F ggagtgagtacggtgtgc ATAATYGAGATAGAGGYYGGTGGAA 43
MADS1-MIP-DR-R gagttggatgctggatggCACCARCACCRCCRCCTTCTTACCTA 44
ICE1-MIP-F ggagtgagtacggtgtecAAYGAATYGAYGGAY YATYAA 39
ICE1-MIP-R gagttggatgctggatggCTCCACTTAATCATRATCTCATT 41

Note: gene-MP-F/R: methylation-specific primer; gene-MIP-F/R: methylation-insensitive primer; primer sequence lowercase
letters: bridging sequence for Hi-TOM platform; capital letters for primer sequences: site-specific sequence for PCR.

http://journals.im.ac.cn/cjben



ZEH %/Hi-Meth: $SEMS DNA REASEERUTES 3053

1.2.5 LfEER BSP 5341

B35 L LRk 1.2.4 1 PCR =¥ H
I PR & AT i, Bl BE S 1 L
5 min TA/Blunt-Zero Cloning Kit (C601-01, F§
SUEMERELE R IRy A BR A FD) H i e 2R
PR T %422 o H A A AL 2 KB AT DHSa
PR, H55% 14-16 h, FKHC 11-20 4~ BHE B KR
Feha, R BRNMEF & (DP103, KR4
FHE AR $RBUTRL, SRR YR A R
NEVEATINIT o K A 0 S T B 1 R 3 2
FASTA #850, ¥SH P9 MM F 4558 L 2

FeAL K FAE LR 43 1 T A Kismeth (http://katahdin.

mssm.edu/kismeth) #1744,
1.2.6 Hi-Meth F&ZIERNF

¥ 1.2.4 hiR15H9 PCR P24 10 pL %%
Hi-TOM F4&, 45 4 PCR K Jm 22l i il ¢
Mo, BT (1) #A Hi-TOM F
U (http://www.hi-tom.net/hi-tom/), MK 1A
P, PG B TR IR, RS A A
5 BARUIELT, D3 45 54 ik 2 Pr S i
TFHRFE o A B N T EAG RS S, A9
M1 RSG5 R BN —% PCR 973 ™
PR, oo U8 B (E IR 1%, £6 LAk As I
W ZEBERE 5 000 reads UL LR E, DARIE
ARV T 0. (2) Rl S %
FIGnE 1B B, Bk AT ER] 1A hBHERR T T
. ¥ FASTA #XZ% )78 FAE % F 0,
WA RE o BRI AC JE B AT AR AS AR AT 45 AT 55
2 (USR-xxxx), 7-10 d J5 I 3453 NGS 455,

I S A S =R N B E e il
Hi-TOM ZrHri ik, 2 0] Hi-Meth F2J7 %
J b Bl AT AT . T SEHEA HI-TOM. &
YU (http://www.hi-tom.net/hi-tom/) % 1 411 [&]
1A FEHER /. SHEERCEREMER, 78
FEAE B P & 1C BAERR Y , AT 55 54

&B: 010-64807509

FOBAMERMEE, BN A USR-xxxx
JEsdranE 1C EHER /3 Th A R A B s TR
B, Ak R E Y 7 ORI R AR Ak AR C
HRAE . AN 1D BHERS 73 s, #5280 R1 Al
R2 XN (Y )5 46 0 P5 7F Hi-Meth TUTA  (http://
www.hi-tom.net/Hi-TOM_meth/) 4351 Xt [ 1 I
£ % Upload read 1 £ Upload read 2 1, 4=
%78 1% E Hi-Meth X R0 EH, $#58J512
T LB BRI JRA5 DL Excel SCHA#& = HE 3E4L
SIATAE R o AL B 3 1 275 T3 50 0 200 ™ Ak b LA
RS B B 51 W) 5 v 5 — A0 2 i
I DR 83 e m g 1) 5 o — > B
A A H Ry BUS I FASTA #(2, &
FIP ISl B R A OG, — B AR S
SR BTN 2 R 8 AR R

2 X504

2.1 Hi-Meth FE&RYEL

FEZ RO, T R G e R AR
PRI, FRATE S T —E5T NGS mil R
ARG I AR B BE S 53 A B Hi-TOM, Bl K b
HEET DNA ZARIE G ARG I H SR w2 A
FHWYCHR HL PCR 5 B ey 8 12 0 5 SC P8 1) P i
M, JFRCETEL Ml [ S BT 1R A% T R
P S fE B, H, %—% PCR FEHM
YA, JHE BRI B T
— BT Y (Em 5 5w g v T 5
5'-ggagtgagtacggtgtge-3', Sl 514) 5 % indEHr
7% 5'-gagttggatgcetggatgg-3"), H T 26 57
HEE ;5 % PCR O 3 %258 a4 il s
PR, GBS EEERT I EE SIE R
FEA) . WP SRS EE BT, AR A
AR B EHE AT AT DLE A [ AR 7 80 EA T TR
AR T 2RI A S
AT HI-TOM k55-F &A%t P HeE
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Hi-TOMRIEH R EERSR

ABIER:
LRERcEsEREianEE, ETERSH@EN1.234 THEEERS, B FRWE FES—.

2 g — LN . LAFASTANR, @FE— P TXTEES.
3IWER . HEERE, SOEHPCRAEETF SRS,

4 Hi-TOM RIFMAREESH TR
5 seFLERs R AT

TR

| N T

LESEFT

(2R PIFastalizUE FPlEE—iT;
F ARSI RS i FIE], SEERBITXTIERY)

SETECSCERER

B 3| *MADS1- reference - iZF* - a ®
R REE W0 BBV BEH)

>MADS1 ()
AACACTAGCGGATGTACGAAGGAGTCTGCCAAGCTCGGCTATTTCCGGCGAGCTTGAGAGGATAATCGAGATAGAGGCCGGTGGAAAGACAAAAGACGGCG

ERZNFHFREDRS

= ETMFH REIRS

P |

EHHSECETHmEE

Hi-Meth: Specific region methylation Detector

Upload read1(.g2): SY2485-USR . -001_R1.fastq exa_r1 fastq.gz

Upload read2(.gz): SY2485-USR...-001_R2.fastq exa_r2.fastq.gz

E-mail:

XXXXXX@qg.com

Upload reference sequence: MADS1- reference.txt ref.fa.gz

E 1 Hi-TOM #0 Hi-Meth & 1271 H

Figure 1 The home page of Hi-TOM and Hi-Meth. (A) The home page of Hi-TOM. (B) The reference
sequence which should be uploaded in FASTA format. (C) Download raw data according to the task number.
(D) The home page of Hi-Meth, upload reads represent uploading the forward reads (named rl.fastq.gz) and
reverse reads (named_r2.fastq.gz).

http://journals.im.ac.cn/cjben
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B —% PCR, K% —% PCR f“Yasy
Hi-TOM U F4H, ki nl LA sk MB35 B2 dr 45

B, MOKHLER = T DNA 278 1 55 8 R0%

75 Hi-TOM 1 =y it 5 - 5 kit 1, 3
A1 i B DA 5 R AV s, P S A A 00 525 8 7 44 93 B

FEFY, @Ear— A ER | SRR E ALl DNA H
FACR AR, DAPE R DNA LRI RCR,
e R AGL I FEAR

Wk 2 P, S R T AL R R
AbFE DNA, i FRE A i I PR 25 AN B2 A 17 2

Input DNA % Bisulfite Conversion I st PCR
] [ ] [T I8
AT GCCACG (] \—l — —
TACGGTGCGA I T T T T [ ] > ! - T TTTTIIOTIT —
| | [ (F(? I AT GUCAC"GUT ATGTCAC'G T T
N
e v
N \7 — ] ‘ T —
Sequencing PCR mix 2 nd PCR
B
A B C D E F G

1 |Reference_sequence Position |Base sets Base_sets Base sets Base sets Methylation_level

2 |A 1A7692 T:113 C112 G:81

3 A 2A7553  T:284 C:102 G:59

4Cc 374073 C3678 A200  GAT 047

5 A 4 AT494  T329 c124 G51

6 |C 5T4221 C3552 G135  AS0 046

70T 6T.7568  A:235 G150  |C45

8 |A 7A7437 G358  T137 C66

9 G 8/G:7471  C241 T:148 A:138

10|C 9T4009 C3492 G414  AS83 047
C
100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

10 20 30 40 50 60 70 80 90 100110120130140150160170180
— Site-specific sequence = Bridging sequence Unique barcode sequence Adaptor sequence

2  Hi-Meth i 2 E

Figure 2 Schematic illustration of the workflow of Hi-Meth. (A) After DNA extraction and bisulfite
treatment, the target sequences were amplified using site-specific primers (first-round PCR) . The products of
first-round PCR were used as templates for second-round PCR (barcoding PCR) in the 96-well plate kit. By
barcoding PCR, the products of each sample were barcoded. All products of second-round PCR were pooled
in equimolar amounts in a single tube and sent for NGS. (B) Example of Hi-Meth partial analysis results.
Column A represents the submitted reference sequence; Column B has the first base in alignment in Position
1; Columns C—F are the number of bases measured at each position A, T, C, and G, respectively. Column G is
the methylation level of the corresponding site C. Ellipses in the figure indicate sites not shown. (C) Map of
DNA methylation levels. The X axis represents cytosine positions in the analyzed region, and the Y axis

represents methylation ratios.
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T, A AR H A e AR Sy PR IE B
o LRI D], BT RE S T | A T A A X
B PR ERAARAS s JRAES I B U IR 5 1Y
5, FF a2 mim sy e . rikas ey
PCR ¥, 2T Na W e G o TRAS DU A O 4™ 3 4k
PRIER H RS , KRR PCR W) % 1E
Hi-TOM £ 4H . Hi-TOM 1l 5 20 4% i A A7 46
%% PCR 1Y {8 s 7 A B ) o

RETHEWMMREEEIE, Kt O/T MpE
A2 SE AR A S % P51 22 2K,
JovE A Hi-TOM 20 H7 2 88 R 47 5048 >
Bro Bk, Fefil@ad Perl BIA BB A, XFH
SEACK B IR HE AT 4007, B DL Excel RA% K
&l Bl 5 & 2B Py Hi-Meth 43475
HRAF 3k I P 45 51 . 55 A B 2 BLAY 2250 Y
ZZ P51, % B DL X I IE w5 8
5'-ggagtgagtacggtgtec-3'HIAE 5% reads J5 MUEE—
ANIEIL A E 1 (Position 1), LAY F 4%
Wi 51 5'-gagttggatgctggatgg-3'f5 A 55— ik
REER HC B F AR AL T, C.
G A BREEF B ECH , P By O =X e
ek E BURAR RS, Horp AN REELE 5% LA N
1 7 HEOR NP R 22 1 1, T ZEg AT, 5 G A
Sk C X R A AR KO o BRF R, &l 2B
H LR TRBIRYRET 10 SN . F 2C
W BEAOL S B KCE T, o, R AR bR
R 27 e 0 N AR E E, PN AR AR A A I 67
R H IR KT
2.2 Hi-Meth B £ &M &R IEE

AT EEREARE OsMADST 3 E )
T X R e AL AT R AR T T A 5
Hi-Meth J7 & HERM: . DL OsMADSI Ja 8 F X
RS 180 bp A HFRXEL, /351t T MP HI
MIP HEAT97 1 (K 3A, 3B), LA S Hi%
THXF ARG R A DXl Bl 2 A 25 7 o Hi,

http://journals.im.ac.cn/cjben

MP il MIP 34 ik 1.2.1 5| Peit 5N
1T, B 3A S EaFRIRIHIETS, AR
W HER R BERR €, #EARRNN MP 5]
Pih C-T K G—A 2EL, S ERIRR A MIP
51¥H C—Y K G—R 721k

TEFE )T ¥E 1.2.2 Je 1.2.3 % KUERE DNA #E17
HEWAHREAE S, H MP (& 1 1 MADSI-
MP-F/R) #l MIP (3 1 ' MADSI-MIP-F/R) 5|
Y15y Y1 OsMADS1 3R )5 3hF X 3845 51
PCR ¥, £ 1.5% BEREHESER B IKA, 2%
YR ER, (K] 3C). B 10 uL PCR = 4i%
% Hi-Meth F6, %k 1.2.6 745 H 3HAbs
Mres s, 5340, B35 uL PCR =¥y k7l vafe
P, PRk 13 AN IERRRE, SR bEE
Kismeth (http://katahdin.mssm.edu/kismeth) i}
17 BSP 4341

i Hi-Meth F1 BSP %} H¥5 A Bt 354 C
B A K T L . il 3D R,
TE MP Y 3G BAR R Ber, 730 5. 9. 164,
169 F1 174 1) C HILALAKFH 0, XHEH T
MP 5IHHh B 244 C &R T @, ANGe
VE R B SEAC AR B 25 5 o B 51 Wik 4y,
FAY 29 4> C A SRR I 2 77 A6 F S Ak i, I
Hi, Hi-Meth 1 BSP il Jy A0 2] i) H L4k
IKFEAHZETRE 0%-10%Z [8 AT 16 M i, H
FeAb KA 2516 10%—20% 2 [8] 1A 10 M 4,
FH 34k 7K S A 22 7E 20%-30% 22 8] FIAUA 3 AN r
R, TER] SRR S SR A — 2, 7ER] MIP
Sy B A R BeH AR b, an &l 3E B
N, BT MIP 59 T i f3E, X 354~ C
A7 SCER BEAS I B A A8 W A B 1M, Hi-Meth
BSP K 732 A6 21 3 25 47 45 8 H 3k 7K S
FHZEAE 0%—10%2 8], 8 ANz 5 1 H 34k 7K SF-AH
EIE 10%-20%2 0], 2 75 F AL K -4
ZTE 20%-30% [1], H ARG I 25 R A — 3,



FEHM S/Hi-Meth: HFEMS DNA FEAUSEERNTES

A
MADSI-MP-F 3¢
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Figure 3 Methylation detection in the promoter region of OsMADSI gene. (A) Primer design of methylation
site in OsMADS1 promoter. The green letters represent adaptor. The yellow letter C is cytosine, which is the
target of methylation. MP primer: replace all the C (yellow letter) with T (blue letter) in the primer. MIP
primer: replace all the C (yellow letter) with Y (degenerate bases, purple letter) in the primer. (B) The
sequences marked from 1 to 180 in OsMADSI promoter is the reference sequence (blue letters) . The yellow
letter C shows all cytosines in this region. (C) Agarose gel showing amplicons using MP or MIP primers. (D)
Profiles of DNA methylation in 180 bp region using MP primer. X axis represents cytosine positions in the
analyzed region, and Y axis represents methylation ratios. (E) Profiles of DNA methylation in 180 bp region
using MIP primer. X axis represents cytosine positions in the analyzed region, and Y axis represents
methylation ratios.
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Figure 4 Comparison of methylation level of MIP primers. (A) Schematic design of primers for methylation
detection of the genome sequence of left primers for methylation detection of OsMADS! promoter region. The adaptor
is highlighted in green, and the cytosine is marked in yellow. MIP primer: replace all the C (yellow letter) with Y
(degenerate bases, purple letter) in the primer. (B) Schematic design of primers for methylation detection of the
genome sequence of right primers for methylation detection of OsMADS] promoter region. The adaptor is highlighted
in green, and the cytosine is marked in yellow. MIP primer: replace all the C (yellow letter) with Y (degenerate bases,
purple letter) in the primer. (C) The amplified sequences for methylation detection of the genome sequence of left
primers for methylation detection of OsMADSI promoter region. The targeted cytosines in left primer for methylation
detection of OsMADSI promoter region are highlighted in yellow. (D) The amplified sequences for methylation
detection of the genome sequence of right primers for methylation detection of OsMADSI promoter region. The
targeted cytosines in right primer for methylation detection of OsMADSI promoter region are highlighted in yellow.
(E) Agarose gel showing amplicons from MIP-DF/DR primer. (F) Methylation of MIP-DF/DR primer, which was
used for methylation detection of OsMADS1 promoter region, was detected by Hi-Meth and BSP respectively.
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Figure 5 Methylation detection in the promoter region of OsICE! gene. (A) Primer design of methylation
site in OsICEI promoter. The green letters represented adaptor. The yellow letter C is cytosine, which is the
target of methylated. MIP primer: replace all the C (yellow letter) with Y (purple letter) in the primer. (B) The
sequences marked from 1 to 199 in OsICEI promoter is the reference sequence (blue letters) . The yellow
letter C shows all cytosines in this region. (C) Agarose gel showing amplicons from MP and MIP primer. (D)
Profiles of DNA methylation in 199 bp region using MIP primer. X axis represents cytosine positions in the
analyzed region, and Y axis represents methylation ratios.
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