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DNA Methylation Level and Pattern Changes in Cold Tolerance

Introgression Lines Derived from Oryza rufipogon Griff.
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Abstract:In the present study, DNA methylation specific PCR primers were designed according to the se-
quences of CpG island region throughout 12 chromosomes and the specific genomic position. In order to in-
vestigate the changes of DNA methylation level and pattern in the cold tolerance introgression lines (ILs,
11.5335 and 11.5423) and their parents,we used these special primers to amplify the previously digested ge-
nomic DNA by McrBC enzyme. (1) Analysis of 83 pairs of primers distributed across the 12 chromosomes
of rice showed that the frequency of DNA methylation in 15335 and 11.5423 was to 46. 6% and 53. 8% ,re-
spectively, which was lower than that of recurrent parent (Oryza sativa L. cv. Xieqingzao B). Most of DNA
methylation patterns of recurrent parent could be inherited in the ILs. At the same time,some of methyla-
tion patterns have changed including demethylation (13. 3 —18. 1%) and hypermethylation (4. 4% —
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6.0%).(2)In the QTLs region related to cold tolerance,the frequency of DNA methylation in 1L5335 and
11.5423 was 13. 3% —26. 7% ,which was much lower than that of recurrent parent. The frequency of DNA
methylation patterns changes of the two ILs in the QTLs region was mainly for demethylation (33.3% —

40.0%) swhich was higher than that of the average variation frequency of whole-genome. (3)Further anal-

ysis on 51 pairs of primers based on two retrotransposons ( Houba and Osr14) demonstrated that there was

higher level of frequency of DNA methylation and lower frequency of methylation pattern changes. These

results suggested that the extensive DNA methylation level and pattern changes have been happened during

the interspecific hybridization and alien gene introgression, which would provide useful information for effi-

ciently exploiting and using the interesting wild genes for rice enhancement.
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Fig. 1 Detecting results of material with McrBC enzyme(A) and parts of
electrophoresis pattern of DNA methylation analysis(B)

M. Marker; P, N represent PCR product amplified by positive and negative primers for introgression lines and
their parents. a~d was Oryza sativa L. cv. Xieqingzao B, Dongxiang wild rice, 11,5335 and 115243, 0 means
no bands amplified which represents that it’s methylation locus; 1 means bands amplified
which represents that sequences were not DNA methylation in the locus
F1 MWAHESRERENFEFSA DNA FEN K F4HE

Table 1 The characteristics of genomic DNA methylation level in cold tolerance introgression lines and their parents

ol BRI 8 AL (L s B P A A3 3 TG Al i % JE FRAR AL OBR
Mat o 1 NJ ‘f 1 S No. of DNA Frequency of DNA No. of non-DNA Frequency of non-DNA
ateria 0. ot focus methylation locus methylation locus/ % methylation locus methylation locus/ %

XB 83 52 62. 6a 31 37.4c
DWR 83 37.7 45. 4c 45.3 54. 5a
115335 83 38.7 46. 6¢ 44.3 53. 4a
115243 83 44.7 53.8b 38.3 46. 2b
Mean 83 43.3 52.2 39.7 47. 8

TE: XB. Ppi& 7 B;DWR. 7R £ BF 4 5 s Mean S V- #5916 ; [ 51 AN 6] - 55 38R 0. 05 K- &M 22 55 T IE
Note: XB. Oryza sativa L. cv. Xieqingzao B; DWR. Dongxiang wild rice. Mean:average values of the different material. The different normal
letter within the same column represents significant difference at 0. 05 level. The same as below.
x2 MAHSREFREADNA BELMEANEESETRES
Table 2 The inheritance and variation characteristics of genomic DNA

methylation patterns in cold tolerance introgression lines

P A3 12 15K o 8 B R B % PR A 725 S5 48 K1 07 50 BB R
No. and frequency of inherited patterns DNA methylation No. and frequency of DNA methylation variation
HHE mﬁﬂ it LIE 1
, i 1% P—— , N B AE YA
Material No. of locus EYUIEE 8 s Ar Az Hypermethylation Demethylation
Total locus and
frequency XB(—) ILs(—) XB(+) ILs(+) XB(+)  ILs(—) XB(—)  ILs(+)
115335 83 63(75.9%)a 34.3(41.4%)b 28.7(34.5%)a 3.7(4.4%)a 16.3(19.7%)a
115243 83 67(80.7%)a 39(47%)a 28(33.7%)a 5(6%)a 11(13.3%)b
Mean 83 65(78.3%) 36. 7(44.1%) 28.4(34.2%) 4.4(5.2%) 13.6(16.4%)

T XBC) A ILs(—) 20 Bl 2R 7E XB A ILs sHORYI M H 892 R AE M BEAO 25 h E T DNA AL s XBOH) A1 TILs () 20 5 R 72 XB Al ILs
PG B SRR AR 08K KA DNA AL 5 5 51 48 5 151 0 800 38 00 U8 15 5 N 3m B T ]

Note: XB(—) and ILs(—) represent no band had been amplified in XB and ILs, respectively, which means that it’s DNA methylation site; XB(+) and ILs(+)
represent bands could be amplified in XB and ILs, respectively, which means that it”s non-methylation site. The data before brackets was the number of locus,and in

the brackets was its frequency; The same as below.
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19 . it — 25 W58 BLSE BT ¥ 8 3R 16 R E A G X
B R AL KO PR AR R AR . BIF S R B, TE
Houba 1 Osr15 %% jE 7 X8, ‘thH H B . KR 2 I
ARG 1L5335 A 115243 1 B %& 4k 7K SF 2 51 K
62.7%.56.9% .66.7%H1 49. 0% , ¥4 & T4 3 H 4
DNA HI AL (2K (% 1 fZ 4), 7 Houba
M Osr15 X, Pr 5 5 B” 115335 fil 115243 2 i)
MY H ALK o i 2 22 5 B 5K 2 B AR Z
FEAE R 255, 115335 1 115243 H1 3 AL A6 58 K30
SrUk R (86. 600) K /r 52k kA hE R B —
o, I BRI A R 5 AL B A R T

R3 WMAHSEEMASXE DNARENKFENBERXNBEEESTREA
Table 3 The characteristics of DNA methylation level and patterns of

cold tolerance introgression lines at the relative QTLs

VP B A0 15 A2 01 002 5 0 B A

No. and frequency of inherited patterns DNA methylation

PR S 850 5K o7 B AR

No. and frequency of DNA methylation variation

AR b LI B AL
; i 24 e T ) WL (B : ©
Material No. of locus ufiﬁiﬁ(&*f‘)‘}: A A Hypermethylation Demethylation
Total locus and
frequency XB(—)  ILs(—) XB(+) ILs(+) XB(+)  ILs(—) XB(—)  ILs(+)
XB 15 8(53.3%)a 8 7 - —
DWR 15 3(20%)b 3 12 — —
115335 15 2(13.3%)b 2(13.3%) 7(46.7%) 0 6(40%)
115243 15 4(26.7%)b 3(20%) 6(40%) 1(6.7%) 5(33.3%)
R4 MAHSERESLHEFRIEE DNA BEU K FERMEXNEEETRES
Table 4 The characteristics of DNA methylation level and patterns of cold tolerance
introgression lines at the retrotransposons region
Y Al 35 1% Y o 5 BB R FR A A S A 2K 1 o7 5 B MR R
No. and frequency of inherited patterns DNA methylation No. and frequency of DNA methylation variation
ool
Mﬁ*rtl I‘%’Eg Ay O A A i HEAE(B) i HEAL (C)
atena No. of locus LR 7 ! z Hypermethylation Demethylation
Total locus and
frequency XB(—)  ILs(—) XB(+) ILs(+) XB(+)  ILs(—) XB(—)  ILs(+)
XB 51 32(62.7%)a 32 19 — —
DWR 51 29(56.9%)b 29 22 - -
115335 51 33(64.7%)a 30(58.9%) 13(25.5%) 3(5.9%) 509.8%)
115243 51 34(66.7%)a 31(60.8%) 15(29.4%) 3(5.9%) 2(3.9%)
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HIEEAL 1) DNA, 254 PCR $0AR . 6 7 i AL AT LU
ARG I 26 SR 3 HEY kA % i v W (5 HY e s e L 5-
F F i v i . N P R ) 3 ] T X R S 7
AT G W5 4R e A X3 R AR R AR, 2
6T e v i PR R A A D BT A 5 R X
B M % #i i3 R 24 83 4~ CpG 15 Hil 66
AN E X CpG B (15 it & X ) A 51 5 i 7 X
[8]) & B, PV 78 5 AR AR 8% T I8 B AR K

S E Wk

5> ALK R AR — L R AT
DNA H B A AR 20 48 5, A0 56 o H 316 it R
b ARR ] K3, CpG A 5 FF A0 7K S Fin s S48 20
B 25 5 3K S5 OK RS B ST ROk B L
e R R Y A 5 JE AR H AL S A L. S
Hofth DNAH AR ARSI J5 32 Cn B b U 2 251
MSAP)# E » MerBC i V) 2 46 0 75 1] ) DNA 3%
PRAT R b A — 602V HZ F R AR B RN
- BB B A 55 R 2 07 1 35 TR 1) Y 35 Ak 7K S
R AR SAFAE ST 58 DNA 3 A 7K 7 g = A
X 1 U5 S Jk PR 0B 5 I 4 BT B

HH AR B AL T RS R S B SR R
il 17 Al RS ARR S I 38 3K 06 B L (ELTC 8 3 1A Ak
T FIRAS L #5577 BB 7 15 J5 AR AR A DG AR
(10 188 5% 8 7 AR SR AR T I A R B AL ik L 1
R 50 Y 3 A 8 A R G 6T K B R 1
M, ARBFIE LSRR R WTE RS 2 OE AR
7ISCRNER NI N YR AL S ROy
AR AR B Al 2K 9 DUBE T 3R 4k N 32 AR S Y
A e R T ¥4 W8 J5 AR TL5335 Fi 115243 7E ffif 1%
QT Ls AH 5 A7 IX [11] 1) FFY 56 4k 7K 37 W St B 353 X i)
) CpG & H 3 Ak 7K 7 (4303 2 20. 024,13, 324 Fi
26.7%), I H & A W IR A BE X AR b i AL s R A
53. 8 V0 & FEIZ X I, HE W A S5 1 8 F& 78 HOOE i 72
WA T TR T2 DNA 3 Ak 458 28 728 1k, H ifif
¥ QTLs X [A] By 4 5 3k P 7E 24 22 i 8 2 #2 v i
DNA H b7 5 R AE Aoy 1 DL A 75 F — 25 IR A
MRESE . T3 Ah, AL AT & B2 & Houba Fl
Osr 14 %% P 0 VA - T A5 0 25 R 3R L 4%
ZRMBE Houba 1 Osr14 % JEF X I8 /) B 31k
IR At DX 450 W v L X2 A5 5 DNAH AR 7T
BREG L 7 1T ME AR E TS R R E A LBl
¢ Fit— 5.
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