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Changes in DNA Methylation during Somatic Embryogenesis of Hevea
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Abstract: In order to understand the causes of differences between self-rooting juvenile clone and donors of
Hevea brasiliensis, the extent and pattern of cytosine methylation in genomic DNA of H. brasiliensis were studied
by using methylation-sensitive amplification polymorphism (MSAP). The results showed that MSAP profiles of
genomic DNA were different during somatic embryogenesis. The genomic DNA methylation of anther was the
highest among all tissues, while that of somatic embryo was the lowest. Changes in types of MSAP bands among
different tissues were frequently observed, including appearance and disappearance of types I, II, and 11T MSAP
bands. Therefore, the gene expression could be regulated by DNA methylation or demethylation during somatic
embryogenesis of H. brasiliensis.
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Table 1 Adapters and primers in MSAP

13K A15 1% Adapter and primer

J¥51 Sequence (5'~3")

ik EcoR 1
Adapter EcoR 1
Hpa 11/Msp 1
Hpa ll/Msp 1
T #5149
Pre-amplification primer
Pty 519

Selective amplification primer

EcoR1+A

Hpa N/Msp I+T
EcoR [+AAG
EcoR I+AAA
EcoR I+ACC
EcoR I+ACT
EcoR I+ATA
EcoR I+ATC
EcoR I+AGT
EcoR I+AGG

CTCGTAGACTGCGTACC
AATTGGTACGCAGTCTAC
GACGATGAGTCTAGAA
CGTTCTAGACTCATC
GTAGACTGCGTACCAATTCA
GATGAGTCTAGAACGGT
GACTGCGTACCAATTCAAG
GACTGCGTACCAATTCAAA
GACTGCGTACCAATTCACC
GACTGCGTACCAATTCACT
GACTGCGTACCAATTCATA
GACTGCGTACCAATTCATC
GACTGCGTACCAATTCAGT
GACTGCGTACCAATTCAGG

Hpa 1I/Msp 1 +TAA
Hpa 11/Msp 1 +TAT
Hpa ll/Msp 1 +TCG
Hpa ll/Msp 1 +TAC
Hpa I/Mspl +TTT

Hpa l/Msp 1 +TTA
Hpa ll/Msp 1 +TTC
Hpa ll/Msp 1 +TCG
Hpa ll/Msp 1 +TCA
Hpa 1l/Msp 1 +TGC
Hpa ll/Msp 1 +TGG
Hpa ll/Msp 1 +TGT

GATGAGTCCTGAGCGGTAA
GATGAGTCCTGAGCGGTAT

GATGAGTCCTGAGCGGTCG
GATGAGTCCTGAGCGGTAC
GATGAGTCCTGAGCGGTTT
GATGAGTCCTGAGCGGTTA
GATGAGTCCTGAGCGGTTC
GATGAGTCCTGAGCGGTCG
GATGAGTCCTGAGCGGTCA
GATGAGTCCTGAGCGGTGC
GATGAGTCCTGAGCGGTGG
GATGAGTCCTGAGCGGTGT

JH] 45147, Southern 2238+ M Sambrook 2!
TrEAT

2 ZESR T

2.1 (SRR & 4 ST AR FUDNA R E AL

N 2 1] UL, SR FH 35 X519 43 B N AE 25 | A
P L 20 AR 40 AR P AR MR &) 2 5 AR AR AR
FE % A T AR AR 2F (1 2 [ 41 DNA H 3 13 1549
1537, 1522, 1533, 1527 111536 4 H F b £ &
PRI, JLrh DIAEZG S M AR ) F b 22 28 1 il i
22(1549), R 41 B R 1) Fe 2 (1522) . H AL 2 54
Zeali A T TR T 55 3 R AL 4824 il g {4k
YRR FRAFE RS 2F | T3 A A AR I AR AR R AR

PREZF S T Ak 2 28 PR 454 430 R 1197,
1194, 1192, 1199, 1183 F1 1191; Z& R fY 43 5
Ay 288, 283, 275, 272, 285 1 289; 2k I 11T fY
439 R 64, 60, 55, 62, 59 Fl1 56, fE 24, AL 1
AL RGN MR P AR R AR 2 2 B AR AR R I A S
F K H AR R 28 DNA B ZE AR A7 8 i H L ALK
I3 Wk 22.724% ., 22.316%. 21.682%. 21.787%.
22.528% 1 22.461% , VLA 20 i i 114 F LA 7K P 4
1%(21.682%), F-AE HH R 411 2F 10 IR 22, A6 25 1Y 35 e
(22.724%).,

EL VG A AR A 200 Jf R 2 AR A R AR R T — ]
LU SR H b 2 B (B 1) BES R0
B EE 45 B BB BN [R] B 4k 22 2 iy 7l
YR | A A AN [R5 1) 1 BRI %, RS []
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Table 2 DNA methylation during somatic embryogenesis of Hevea brasiliensis

i 255247 Band type PP A ST s 8 B R R PN R kA% AR LA AR
_1:_ - I I % (I+IT) Number  Total Methylation  Internal methylation External hemi-
1ssue
I Total of methylated sites rate (%) rate (%) methylation rate (%)

1£24 Anther 1197 288 64 1549 352 22.724 18.593 4.132
WU Callus 1194 283 60 1537 343 22.316 18.412 3.904
PRI 1192 275 55 1522 330 21.682 18.068 3.614
Somatic embryo
PRGN 2 1199 272 62 1533 334 21.787 17.743 4.044
Bud of regenerated plant
P AR 1183 285 59 1527 344 22.528 18.664 3.864
Leaf of regenerated plant
FEAE K AR R 2F 1191 289 56 1536 345 22.461 18.815 3.646

Bud of transplanting plant

L HI Ml H2 M2 H3 M3 H4 M4 H5 M5 H6 M6 L

I
|
1
|

—— .

& 1 5I¥2H 4 EcoR +AAC-Hpa 1Msp 1+TAG TERAN IR & AE 3k
A DNA AL, Lo ARiESr 45 H:EcoR 1/Hpa 1§V ; M:
EcoR 1/Msp | BVI; 1: 46255 2: A0id 2 3 ORGUARAR; 4. P EA
BRAIZE; 5 FRAAERRIT; 6. AR HIERRZF; AL B, C. D 2351#m
KA A EUR 51 MSAP 28785

Fig. 1 Changes in DNA-methylation by combination primers of EcoR I+
AAC-Hpa II/Msp 1+TAG. L: Standard molecular marker; H: Digested
by EcoR I/Hpa 1I; M: Digested by EcoR 1/Msp 1; 1: Anther; 2: Callus;

— e S - -

3: Somatic embryo; 4: Bud of regenerated plant; 5: Leaf of regenerated
plant; 6: Bud of transplanting plant; A, B, C, and D present MSAP bands
of type I, type 11, type 111, and tissue-specific band, respectively.

IS A B A e, A B AT 17 A DA L (3
3). MAEZSiAS AT gH Ut 2880 1, 11 A 101 fY)
AL Z AP 0 10, 7. 2 50808 5 AT
V023 % & R R i i AR Asf 2 20 11 (%) H 3 Ak 2 25
WHRIRZ 1Kk 19 45, 2580 T ISR 20 80h 115
IR E B N AR S 2E ) R v T AR A
PRI S b 2. L, A T k2
AT AR LK (R 4).

22 REA MR BERMIIE

R T B2 A AL 2SR B, 4
VEE— 220 TR TN %) R Ak 2 250k 1 BRI AT
PEFT Southern Z4A3ZKHIE, &5 FM, 2258 HE B 44417
55 MSAP (171 1 — (& 2), F B H 3L 57 248
PRSI EE 1 2 0 — 2 s R /N 4258 4%
7 AT BE 2 L PO AR A 32 DR 21 v ELA v [R) YR )
G s [FIE Y 288 DUIEIA BT 2438 4t 7 91 i

AR AR SE

23 BENXRENFESSHT

REHLVEHL 14 2520 SURE SR 19 2545 20 7 Il
SR AR B BB 38 5 | AT kY 1 K3
74 SERE B pMD19-T 844 b 326 M 7y 28 W) i 47 I
J¥. i1 NCBI 7£ GenBank 23 L8045 A b X} k15
(%)% 51 #E1T BLAST XS, 85 3 3R W], H 6 A B
5 HIRIF (Arabidopsis thaliana)f) ABC transporter |
ATP-binding protein, ASYMMETRIC LEAVES 2,

acyl-CoA synthetase . acyltransferase-like protein.
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Table 3 MSAP patterns and their respective abundance during somatic embryogenesis in Hevea brasiliensis

b= gy mpiEs R4 LI PHEARAZE  HZEAERR Leaf of

T AR K AR 2 Bud MSAP 24751

No. Anther Callus Somatic embryo ~ Bud of plant regenerated plant of transplanting plant Number of MSAP bands
1 I I I I | I 1120
2 I I} I} 245
3 ] 1] ] i I i 65
4 I 5
5 3
6 1] 1
7 I 3
8 I 2
9 I 5
10 I 3
11 I 2
12 I 3
13 1] 2
14 I 2
15 1] 1
16 I 2
17 I I 2
18 I I I} I I I 2
19 I I I} I} I I} 1
20 I I I I I I 1
HAlh Others 31
F 4 DPTRR B AR & A i B2 MSAP Rt 972k
Table 4 Changes in MSAP band type during somatic embryogenesis in Hevea brasiliensis
WL K e PRAINR WM Bud LR Leaf  BAUKITHIBEF Bud B
Band change Anther Callus Somatic embryo of regenerated plant of regenerated plant of transplanting plant Total
la—1d 10 6 12 17 50
Ila — IId 7 19 4 5 41
1la — IId 2 11 5 3 24
Id—1Ia 7 5 16 4 40
IId — lia 3 6 5 12 33
111d —IIla 2 3 12 3 25
I—-1I 6 2 3 7 22
I—1I 1 4 5 4 15
I—-I 2 3 10 2 18
m—1 4 2 1 6 20
a: s d: Ik

a: Appearance; d: Disappearance.
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L HI ™M1 H2 M2 H3 M3 H4 M4 HS MS H6 M6
..."”‘QB
[€l 2 DNA H 3:ALAY Southern blot JiF . A: ZRAIT ; B:2EMN; L: #5ESF &5 H: EcoR 1/Hpa Y] ; M: EcoR 1/Msp T BiYI; 1: 4£25; 2: fix

PRtHE s 3: (RANMIN s 4: FEAMARRADZE s 50 FRAATRRI 5 6 BRI HHIRERRZE .
Fig. 2 Verification of DNA methylation by Southern blot. A: Type II; B: Type 11I; L: Standard marker; H: Digested by EcoR I/Hpa 11; M: Digested by

EcoR 1/Msp I; 1: Anther; 2: Callus; 3: Somatic embryo; 4: Buds of regenerated plant; 5: Leaves of regenerated plant; 6: Bud of transplanting plant.
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ATP-binding protein 5 LA AL AR R &
H KB 4 5 ASYMMETRIC LEAVES 2 K:[H (1)
6] U5 F B¢, ASYMMETRIC LEAVES 2 1E 48 Bg 7t
Z 50 A S 8 5 P AR R A (A 41 g
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