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Analysis of DNA Methylation Levels and Patterns
in Dwarf Rootstock of Prunus mahaleb

LI Xiangnan, CAI Yuliang”
(College of Horticulture, Northwest A& F University, Yangling, Shaanxi 712100, China)

Abstract: We analyzed the levels and patterns of DNA methylation in 25 dwarf rootstocks and 25
semi-dwarf rootstocks of Prunus mahaleb by methylation-sensitive amplification polymorphism marker
(MSAP), in order to explore the correlation between dwarf characteristic and genome methylation modifi-
cation. The results showed that:(1)15 pairs were selected from 64 pairs of the MSAP primers. Methyla-
tion loci of 25 semi-dwarf rootstocks of P. mahaleb were 4 577, hemi-methylation loci were 336, and full
methylation loci were 1 274, The total methylation loci of 25 dwarf rootstocks of P. mahaleb were 4 444,
hemi-methylation loci were 349, and full methylation loci were 1 383. T-test and one-way ANOVA showed
that the level of full methylation and total methylation in semi-dwarf group were extremely significantly
different than that in dwarf group, and the level of hemi-methylation was significantly different between
the two groups. Meanwhile, the level of methylation in dwar{ group was higher than that in semi-dwarf
group. (2) The singleton loci were 23 and polymorphic loci were 136 in semi-dwarf group. The singleton
loci were 17 and polymorphic loci were 142 in dwarf group. So it was concluded that the methylation poly-
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morphism in dwarf group was higher than that in semi-dwarf group. (3) Further analysis of the types of

polymorphism showed that the frequency of A4 type was higher in dwarf group than that in semi-dwarf

group, and the frequency of A2 type was lower in dwarf group than that in semi-dwarf group, indicating

that the locus of hypermethylation in dwarf group was higher than that in semi-dwarf group. The research

indicated the correlation between dwarf characteristic of P. mahaleb and genome methylation modification

from the differences in DNA methylation levels and patterns between dwarf group and semi-dwarf group.

The results might provide theoretical support for further breeding of cherry dwarf rootstock.
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Table 1 The sequences of adapters and primers
2| ¥ %% Primer sequence(5 —3")
i H Ttem
EcoR | Hapll /Msp 1
9 Adapters CTCGTAGACTGCGTACC AATTGGTACGCAGTC
apters GACGATGAGTCTCGAT CGATCGAGACTCAT

iy 514 Preselective primers

GACTGCGTACCAATTCA

ATGAGTCTCGATCGG

PG| Selective primers

GACTGCGTACCAATTCAAG(E2)
GACTGCGTACCAATTCACC(E3)
GACTGCGTACCAATTCATC(E4)
GACTGCGTACCAATTCAGA(ES)
GACTGCGTACCAATTCAGG(E6)
GACTGCGTACCAATTCATG(ET)

GACTGCGTACCAATTCACG(ES)

GACTGCGTACCAATTCAAC(ED)

ATGAGTCTCGATCGGTCA(H/MD)
ATGAGTCTCGATCGGTCT(H/M2)
ATGAGTCTCGATCGGTTA(H/M3)
ATGAGTCTCGATCGGTTC(H/M4)
ATGAGTCTCGATCGGTTG(H/M5)
ATGAGTCTCGATCGGTGC(H/M6)
ATGAGTCTCGATCGGTGA(H/MT)

ATGAGTCTCGATCGGATC(H/MS8)

15 min, T4 WA & #7793 L, EcoR |
5149 (10 pmoD #1 Hap Il /Msp 1 514 (30 pmol) £
1 uL.1 pL TagDNA B45.2 pL ANTPs,2 4L 10
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Fig.1 Electrophoresis of DNA
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Fig. 2 Electrophoresis of preselective amplification
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Fig. 3 MSAP fingerprints of the primer combination (E2 and H/M1) on 25 individuals of

dwarf group of P. mahaleb
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Fig. 4 MSAP fingerprints of the primer combination (E2 and H/M1) on 25 individuals of

semi-dwarf group of P. mahaleb
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Table 2 The levels of methylation and comparison based on ¢ test between on dwarf and hemi-dwarf groups

2 /1 34k Hemi-methylation 4> 34k Full methylation B %4k Total methylation

ok pa%iin e
Material Total 4 iy % /o S At g % ‘o e e o
447 %k Bands  #i#% Frequency/ % 47 %% Bands  #i# Frequency/% 4% Bands #§i# Frequency/ %
- 4
R Al 4 444 349 7.8540. 842 1 383 31.1240. 744 1735 38.9741.197
Dwarf group
+Eﬂﬁfﬂ 4 577 336 7.33+0.71" 1274 27.8340.628 1610 35.1641.098
Semi-dwar{ group
Hit Total 9021 685 7.59 2 657 29. 45 3 345 37.08

T AR E AR A F/NE R R R 22 5 83 (P<0.05) AR R E F R 2R 2 F i B 3% (P<0. 0D
Note: In the same column, values with different small letter superscripts mean significant difference( P<C0. 05), and with different capital
letters superscripts mean extremely significant difference (P<C0.01)
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Table 3 F test results on dwarl and hemi-dwarf groups for the methylation levels

e ¥ . ¥y iy
B H Ttem Quadratic sum daf Mean square F Significance
2 HIE AL R #H il Between groups 3. 309 1 3.309 5 495 0.023
Hemi-methylation-frequency/ % 2 Among group 28.901 48 0. 602 o s
4 AR R 24 [a] Between groups 135. 307 1 135. 307 292 957 0. 000
Full methylation frequency/ % 4y Among group 22.170 48 0.462 . :
S e AL 4[] Between groups 180. 934 1 180. 934 138, 848 0. 000
Total-methylation/ % ZH M Among group 62.549 48 1.303 e :
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Table 4 The statistics of genome methylation

types on P. mahaleb

ALY B LU
Dwarf group Semi-dwarf group
KA
< =
T . . K T o 2K
Type fir 48 %‘yiff 1 1 7"13@?
Sites frequency/ % Sites frequency/ %
.
LiE 17 10. 69 23 14.47
Monomorphism
IS M
25 142 89. 31 136 85.53

Polymorphism

i, A3 BRI FR B[R] —“CCGG v 5 18 1 1k 41 Fin 2
ALY 25 BRAS PR R BT R B AL B0 F 31k
2 B Y, Ad ZERVR W] [a] —“ CCGG 7 i 5 7E 4%
LA FnE A2 i 25 RS MR b il 30T AR 3 AR B
XU PR Ak i F R A 3 R i 2 7Y, C1 2 A
R —“CCCG” L fi fE BB AL R B AL 4 1Y 25
PRAS A AR A BT BB SRR AR AE i 2 AL F
AT, © g ) B A R 3 2 A A B A
FE R PN AN R 0 A7 A5 DA B Y k07 8 1

2.3.2 DNA HEU4SHEMEBLILLESHT @l xf
TG R R A A R AL L R R A AL AT S A
T ZBVERT B, R I Bl 2 A P26 A
A1.A3.A5.B1 I C1 Z V& A & 2 5, H AL
ZAMRAEF FEIE A2 M1 AdGR 5, L A4
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Fig. 5

Types of DNA methylation polymorphism
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Table 5 The statistics of methylation polymorphism types

&4 Dwarf group

LR 4l Semi-dwarf group

pii iy
Type Band type (DAY 4 KA (AR KR
Sites Type frequency/ % Sites Type frequency/ %

Al ++.t+—.— 4 2.82 4 2.94

A2 ++.—+ 12 8.82 18 13. 04

A3 ++.—— 39 27.46 40 29.41

A4 ++.—F+.— 36 25.35 27 19. 85

A5 ++.t+—.—+ 3 2.11 2 1. 47

Bl +—.—— 6 4.25 7 5.15

C1 -+, 42 29.58 40 29.41

W HE&H;—. KEW:++. EcoR1 +Hapll #1 EcoRT +Msp I Bl WA — —
—. EcoR1 +Hapll WMEFVIA N .EcoR T +Msp I MEFY) T ;s —+. EcoR 1 + Hap Il MEFY] TEH , EcoR T +Msp T R

ALY B AT 5 +

. EcoRT +Hapll #1 EcoRT +Msp 1T ™

FEYIA A s Al~CL. BALAUR B4 25 BR AR B[Rl —“CCGG i s 8k EcoR T + Hap Il Fl EcoR T +Msp T F 40 XUV 5 B A 5 7Y
Note: +. band present; —. band absent; | +. band present between EcoR | + Hap Il and EcoR I +Msp 1 ;— —. band absent between

EcoR1 +Haplland EcoRT +Msp 1 ; +—.

band present in EcoR T + Hap Il and band absent in EcoR [ +Msp I ; — +. band absent in

EcoR 1 + Hap Il and band present in EcoR T +Msp | ;A1~CI1. The band types of the same “CCGG” by digestion between EcoR | + Hap Il

and EcoR T +Msp I in 25 individuals of dwarf group and semi-dwarf group
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