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DNA Methylation in Somatic Embryogenesis of Erica carnea L.
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Abstract: The extent of DNA methylation polymorphisms were evaluated in Erica carnea field seedlings,
embryogenic calli and regenerated seedlings using methylation-sensitive amplified polymorphism (MSAP)
technique. In all, 506 bands were produced by 19 selective primer pairs. The percentages of whole-genomic DNA
methylation in field seedlings, embryogenic calli and regenerated seedlings were 31.42%, 27.86% and 29.05%,
respectively. There were 175 methylation alteration bands (34.58%) among three kinds of materials. It was found
that methylation level of embryogenic calli reduced in the process of somatic embryo induction and recovered in
the regenerated seedlings, whose methylation level was close to field seedlings. The lateral cytosine methylation
level of embryogenic calli was increased and could partially maintain in regenerated seedlings. In addition, in the
total of 175 alteration bands, 62 bands (35.43%) from regenerated seedlings recovered to DNA methylation
patterns of field seedlings, while 59 bands (33.71%) from regenerated seedlings maintained the same DNA
methylation patterns of embryogenic calli. Eight methylated DNA fragments were isolated and sequenced by
extracting part of the amplified sites. BLASTn analysis indicated that DNA methylated modification existed in
multiple types of DNA fragments, including resistance gene sequences, protein kinase, plastogene, etc.
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melongena)s RAFMEY) K G A E YA T2 74
FHDNA FFIEAL AR 7 (15T O A Hi3E (Peredo%52006;
Smykal%$2007; Li%$2007; Gao%52010; Khodda-
mzadeh%5$2010; Wang%$2012; MallayaflIRavishankar
2013), HATARAY AP 7L ARG . H AT,
PATO L T B B A N I F A A R, Ol
TR DA A 2 VR A T 2O ) T AR AR U
WAL T TR AR 5, 0 IR @ 2 2R T AR
115 K H 7 2 A DNA PSS A /KPR K 1) 4% S dk
TR

ATRI K FHIMSAPHIA, XTECAR K H .
P s 20 23 DA W A i 07 A 23455 5 ) 1A 1 2 1]
(%) 6 e g Y SRS A 7K P R ASE 2 R A% e i AT 0 A, W
Tl AR S 3, LI A 48 7= R A A 74 240 i JVR 7 A4 ek
T HHDNA FHEAG AR S 1) 23 A A S HL R Wbt A 2
R — e ) R AR o

MR 577

1 w1l
SEEGFERL A (1)K Bt ZRAb R 22 bR 22 525G
v -G WA R (Erica carnea L.) K H 1 (CK)Y

EAIRY; (2) T 1/2WPM+1.0 mg-L" ZT+0.3 mg-L"
IBAR: 773E FREFR2950 dif IR PE @G 4l2(E), LAk
[ ERE R Sh B0 . B 5 o B (b
2L552012); (3)IRME At 412355 3 % i 7 A= 1
(S)-
2 &k
2.1 DNA3ZEY

o HOFT AR ) B DR A0 S B 57 £ (TianGen) |
(12 BRYE I R34 AA4 1K ADNA, DNA 2L/ 5
WS 5% B IR B e i A BioSpec-mini 73 )6 6
% (Shimadzu, Japan)#&il], —20 ‘C 474 H .
2.2 DNAREN S

MSAP S #r iiAE Z JEBR AL TN 55 (20 1 1) IR 7 1%
FEMAEE L, 53 9 H EcoRT+Hpall R EcoRI+Mspl
(Fermentas Lithuanian) Py 1) i 2 & % 3 K 41 DNA
WATEE D) EH. Ty, EBEEY . 6%EK A
I T B I LUK AR ARSI L Sy R S B
EcoR1 ) Hpall (Mspl) {145k 5 5113 2 [ Xiong %%
(199N P HI(R1) . P ek 55134t bilg
£ T (Sangon) & %o

HpallFIMsplH g )47 153 5 (CCGG/GGCO),
R 5 0B 2 F A B U E AN [R]: Hpall
A8 TR D)3 AR B A A0 MO0 B s e RS AR A

1 MSAP/M TSR AN G W) Fr 4]

Table 1 Sequences of adapters and primers used for MSAP analysis

Sk ANG |1 izl
Bk 1F [ EcoRI$: 3k "“CTCGTAGACTGCGTACC-3'
I EcoRT4%:3k ""AATTGGTACGCAGTCTAC-3'

1E 7] Hpall-Mspl4% 3k
J% 17 Hpall-Mspl4% 3k
EAO00+A
Hpall-Mspl+T
EA00+ATG
EA00+ACG
EA00+ACT
EA00+ACA
EA00+AGT
EA00+AGA
EA00+AGG
EA00+ACC
EAO00+ATC
HM+TTC

HM+TCG

HM+TAG

Ty 54519

b L]

-GACGATGAGTCTAGAA-3'
-CGTTCTAGACTCATC-3’
-GTAGACTGCGTACCAATTCA-3'
-GATGAGTCTAGAACGGT-3'
"-GTAGACTGCGTACCAATTCATG-3'
-GTAGACTGCGTACCAATTCACG-3'
-GTAGACTGCGTACCAATTCACT-3'
-GTAGACTGCGTACCAATTCACA-3’
-GTAGACTGCGTACCAATTCAGT-3’
"-GTAGACTGCGTACCAATTCAGA-3'
"-GTAGACTGCGTACCAATTCAGG-3'
-GTAGACTGCGTACCAATTCACC-3’
-GTAGACTGCGTACCAATTCATC-3'
"-GATGAGTCTAGAACGGTTC-3’
"-GATGAGTCTAGAACGGTCG-3’
"-GATGAGTCTAGAACGGTAG-3'
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RADNA AR AAL I 4l A7 1755, B3
1%34.58%.

W AR AR A A 2
[H] (RIMIS AP 34 P i, g JL I DRI 4 oAl 21 IR DN A
FHIEA AT S B0 A R2EL 124038 A i
A FIEAL B A= AR A B 45T s B2oA EH AU B e g
AR B R AR AR IR 2575 C oAy EH A0 JH o g 5 4




1416 FEA) A PR 24

M CHCM EHEM SHSM MCHCMEHEMSHSM M CHCM EHEM SH SM MCHCMEH EM SH SM

A B C D

K1 AT A B ZH DNARIMS AP 18 5] i
Fig.1 MSAP fingerprints of genomic DNA in E. carnea
A. B. C. D: 5 Z&R/REA00-ATC+HM-TTC. EA00-ATC+HM-TCG. EA00-ATC+HM-TAG. EA00-ACC+HM-TCGH| #4145 444
Zh gL, CH: KH T EcoRI+Hpal LW ] ; CM: K H 1 i) EcoRT+MspUN iV, EH: I 55405 41 23 EcoRT+Hpal LR Y], EM: JR1H: @4 41278
) EcoRI+MspUW Y], SH: FiA= 1 1) EcoRI+Hpal AUV, SM: 1AL T i) EcoRI+=Msp LW EY); M: 100 bpfyDNAZ Fibrift. 1 dEH 304
75 T 4 A AR AT TIL 2 A AR

2 19XIMSAPIE Y4 5 | I3 KA 4 58 D 2 v A D 45 2R

Table 2 Number of bands amplified using 19 MSAP selective primer combinations in genomic DNA of E. carnea

N iy 2553
L I~ 3 P 2 B ESUIET A
CK E S CK E S
EAO0ATG+HM-TAG 24 3 5 3 7 3 3
EAO0ACG+HM-TAG 17 5 6 6 5 2 2
EAO0ACA+HM-TAG 17 1 4 0 4 4 6
EAO0AGT+HM-TAG 36 0 0 0 2 1 1
EAO0AGA+HM-TAG 22 5 14 5 1 0 2
EAO0AGG+HM-TAG 43 12 10 7 8 8 8
EAO0ACC+HM-TAG 22 3 5 3 5 7 9
EAO0ATG+HM-TCG 19 3 1 1 7 4 6
EAO0ACG+HM-TCG 31 3 2 4 2 1 2
EAO0ACT+HM-TCG 25 1 0 1 3 2 4
EAO0AGA+HM-TCG 19 0 0 0 2 3 3
EAO0ACC+HM-TCG 29 2 2 4 5 3 2
EAO0ACA+HM-TTC 23 2 3 3 2 3 2
EAO0OAGT+HM-TTC 23 4 6 6 3 1 0
EAO0AGA+HM-TTC 22 3 4 6 1 2 1
EAO0ACC+HM-TTC 27 3 2 3 8 5 6
EAO0ATC+HM-TAG 35 3 1 2 7 4 5
EAO0ATC+HM-TCG 32 5 3 9 9 8 10
EAOOATC+HM-TTC 40 2 2 3 18 10 9
Mt 506 60 70 66 99 71 81

AR AT A LR/ % 11.86 13.83 13.04 19.56 14.03 16.01
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Fig.2 DNA methylation levels of field seedlings, embryogenic

calli and regenerated seedlings in E. carnea
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Fig.3 Variation patterns among embryogenic calli, regenerated

seedlings and field seedlings
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Table 3 Variation patterns between each two materials in 3

kinds of E. carnea materials
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AU 5 M R SR ARA AT A 4 B IR (B2
FIC2).

Fo W7 72223/ 15 A DNA R 46 AR S 48 5 11
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FE A6 (MKK6) (M12). FABER (PRSV)4h5¢ i
FI(M19). Ze et B A SRR BRI (ML) ik
(M20. M30). YJEIFI 2 B BT IR AL ds S P R 1
BT (M24)FIUK 5 3 B R P 5 (M29), Ui B 2 Fh
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Fig.4 MSAP fingerprints of DNA methylation variation patterns among embryogenic calli,

regenerated seedlings and field seedlings
A. B. C: 5 & /REA00-ATC+HM-TAG. EA00-AGG+HM-TAG. EA00-AGT+HM-TAGEy 1475 [ F S 45 5. CH: KH 1)
EcoRI+HpallAHFY); CM: K H i 1f) EcoRI+MspUSU D), BH: 1 @455 4121 ¥ EcoR I+ Hpal XU D) EM: R PE A5 4123 1) EcoRI+Msp UL
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Table 4 BLASTn result of the methylated DNA fragments of genomic DNA in E. carnea

JPH KREbp B SRRE BLASTn [/ 3 5 —EE% Efi

M5 188 R i b A A B 35 R AL B 22 A5 PR FE 41 SIIMS AP-11 1 5 (IN568572.1) 100 3.4

M1l 95 ok AW SSRATC [IDNAJF5IMSE0239 (AB623933.1) 85  8.00E-04
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M29 172 S K 82BKGM_WBb0152C06 i1 72 52 5741 (AC235438.1) 92 1.00E-04

M30 95 Bk SR T G R S (1 BE R 21 (K C465962.1) 97 1.00E-25
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