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Epigenetic diversity of Chinese flowering
cabbage revealed by F-MSAP
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Abstract ; In addition to DNA sequence changes, the hybridization Chinese flowering cabbage may also cause epigenetic
changes that are independent of DNA sequence. In order to reveal the formation mechanism of epigenetic diversity in
Chinese flowering cabbage, the changes on the level and pattern of DNA methylation of 49 Chinese flowering cabbages
were tested by F-MSAP. The results were as follows: (1) The detection efficiency of F-MSAP was high, the DNA
methylation polymorphism of Chinese flowering cabbage was high, and hybridization could improve the DNA methylation
polymorphism. (2) The epigenetic diversity of cabbages was low, the homogenization was serious, and most of the

genetic variation was originated from within the species. Selfing increased the epigenetic differences between inbred

Wi B EA: 2022-03-17
ELTH: HE ARSI 4 (31360481) ; T PE AR M B} 24 B LA BLIF Al 55 % 301 (2015YT71,2021YT108) [ Supported by National
Natural Science Foundation of China (31360481); Basic Research Project of Guangxi Academy of Agricultural Sciences (2015YT71,
2021YT108) |,
E—1EF: LIR1969-) 14 BT 5, RN GSRIE A E Ko T YT TAE, (E-mail ) shiwdd800@ 126.com,,

TREEE



1358 I 7

42 3

parents, hybridization increased the epigenetic difference of hybrids. (3) The DNA methylation level of 49 Chinese

flowering cabbages was relatively high, the pattern was mainly full methylation. Selfing decreased the DNA methylation

level, and hybridization increased the DNA methylation level of inbred hybrids through the change of DNA methylation

pattern. (4) The 49 Chinese flowering cabbages were divided into five categories. The results of cluster analysis and

principal component analysis were basically consistent. Hybrids tended to be classified according to female parent genetic

relationship. This study improves the identification efficiency and accuracy through the analysis of epigenetic diversity of

Chinese flowering cabbage, and provides theoretical basis and technical support for further cross-breeding.

Key words: Chinese flowering cabbage, selfing, hybridization, epigenetic diversity, F-MSAP, DNA methylation
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PR B0 PR AR, A B2 S0 Bl B B IR
Beas | JF J b A BT B S5 s ki i B vk AR 2
BT, B Fhric ) iz 0 T30t 24
P43 #1 , ISSR ,SCoT 1 AFLP 0 b1 £ WHSE.O 86 £
FEVERAR (PN H545,2010; Shi et al., 2011; £ T
R4 2015) , AFLP il SCoT 437 3¢ W 3.0 3 16 75
SEFEE SR T AN (Shi et al., 20115 5 TR %5,
2015) o L Fhnicsr 2K 5156 583 K — Btk
M2 FVETAE, SRAP 25 R Hr 2 R 5 31
TR BFRAE 0 3 45 S I A — B (R AR 55
2012) ,SCoT FRic By 43245 SR 53 i R 45 R 1
B—8( IR ,2015) (B Thric KIS
TR HABAFFEAR — B O (DT M55, 20105
ZEREAESF,2012) , BAWASE O BR T 2 A DNA Jp 148
b2 4h iR BAT AR T DNA 31 /Y 32 Witk % A8
Ak, 3l 2% 038t 4% A8 Ak I AN BB 4 3k PR A s e A
ok TR A D I R 35 0 2 WL 35t A% 22 1 1 TF
9, AR o 8 28 ORI UERA Ik |

DNA FEAL AR AE DNA JF 51 1 35 % 1645 | 76
B> SN 2243 S4B BE AT LR E 18t 15 ( Kakutani
et al., 1999) , PRI A% kA8 49 f5c 25 2 119 8 W 35 A% A
ic. DNA HIEAL AT LUK A 76 BT A R 51 8 45, A
FEXTFR CG A1 CHG J¥ 51 LA B AE X AR ) CHH ¥
F]( Chan et al., 2005) , % CG ¥ i B F btk
B W AL R Y £ B M (methylation-
sensitive amplification polymorphism, MSAP ) , MSAP
B A VL B AT 5 R 2 AR SR A, B )12 B
FAFRIEEIT  H W T s S+ R R
DNA H AL M7 ( Cervera et al., 2002 ; i i 45,
2005 ; Salmon et al., 2008; 52 T4 55,2012 ; Zhang
et al., 2013) , B T2 ARl 51 9 3 19 F-MSAP
0 B T AR XS R 5 45 S A 0 ) DNA H 3

BT (1R 75 55,2005 ; 22 FE 55, 20145 1R /N 1 4%
2021) .

ARWFSY B FE K 49 1y 2.0 ) DNA H 3%
AT R X AR Ak, 8 78 260 R WL st A% 2 FE T2
WAIHLERE, R E— 20 B8 5 4% 28 B R 2 oE A 1 AN
R AL T IS SR N E AR K

1 #R5 7%

1.1 #F 44

49 3L T VMG A 6 DR L B B 8 5
5T FTUSCAE R A R BE IR AN F A8 R 96 7 1
HZFREA(l 52535 .55.6%5.7 5,14
5,8 IR R ZFP (21 5 .24 5 26 5 31 5,
34 %5 36 5 47 5 48 5) 17 (B AT R A (15
185,195 20 5 22 5 23 5 255 29 5 30
325335 355 375 395 43 5 44 5 49
), 7T R FR (4 5.8 5.9 5 10 5 11 5 12
A3 55) 10 R AP 2Rl (16 45 17 5 27 5 28
385 40 5 41 5 4255 455 46 ) it 14
s FPT 35 4l HH RS T 2014 4R 76 ) VI
% BB X AR B2 B FL AR 2 i 58 S M R AT, B
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FEINZH DNA A& 3. SR A CTAB 32 2 BUEE [
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ANTP FZG 519 24 i b o g = B A W H R A
FRTTAE 2~ ml R, BV EH: — Lk N AR & .
DNA(50 ng - pL"')4 pL, Adapter 1 pL, EcoR 1/
Msp I 8¢ EcoR I /Hpall 2 pL,10 X Reaction buffer
2.5 wL,10 mmol - L' ATP 2.5 pL,T4 Ligase 1 pL,
H,0 7 wL, 2% H EcoR I /Msp I 14 EcoR 1/

= Jdo Jo Jo don



8 TS, FIF F-MSAP 23 M7 36,00 FE Wi A4 2 RE 1 1359

Hpa Il 414 %t [5] — 2 [ 20 DNA BV, 1R 41 )5 50
BOoFP,37 CHAE S h,8 CHRIE 4 h,4 Cidk, Tk
P4 N AR FR 25 wl o DNA 2 L Ty 3 5]
¥ 1 pL.dNTPs 0.5 wL.10 X PCR buffer 2.5 pL,
Taq fiff 0.5 pL.ddH,0 18.5 wL, B5.0BFD, KN 4%
4:94 °C 2 min;94 °C 30 s,56 °C 30 s,30 MG,
72 °C 805,72 °C 5 min;4 °C, PEBEVEY 1G5 .
VR R 2 20 B REJS AR AP AR . R
A% 25 pL:DNA 2 wL,10 X PCR buffer 2.5 pL,
dNTP 0.5 pL,EcoR I 514 1 wL,Hpall/ Msp I 5]
Y1 pL,Taq B 0.5 wL,ddH,0 17.5 wL, J W4
4::94 °C 30 5,65 °C 30 5,72 °C 80 s; FHFE IR
FE# IR 0.7 °C,12 MEFR;94 °C 30 5,55 °C 30 s,
72°C 80 5,23 MMEF ;72 °C 10 min, 4 C, %k K
ST 1,

B L Gt o0 M M R R E Y 7 ) it
A7 R VY s Tk P € e /i vk, 158 F ABI377 N Ty A8 A
I, 3f 3k GENESCAN #1453 #r & Bt oo b 0,

W1 I BAR A B . AT Excel 2007 15
Ak 22 51 B A Fn R SR AR 2 70 o DNA B fb
P A PRI AY ., T BUh Hpa Il F1 Msp 1 XU U
M(1,1),3RR CCGG i iR Ak ; 1T A1 Hpa Il
fig ], Msp I AREREVIAY(1,0) , 3878 CCGG i, C
SME R4 AL N Hpa I A BEREYT, Msp |
YINg(0,1), KN CCGG i sl ¢ & 34k ; IV
#1k Hpa 11 A Msp 1T #RANBERE VI 4 (0,0) , Fm 1
il 4 H 34k CCGG N s B U], AT RE 2 28 A8 7 o5,
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PEFEHC  Shannon ZFETEFE B Nei’ s AL I B 5t
RN AR B 5 R 45 . R AR MEGA 4.0 4%
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Fz 1 MSAP ¥ L[ ¥ F %) (HM: Hpa II/Msp I)

Table 1

Adaptors and primer sequences used for MSAP amplifications ( HM: Hpa II/Msp I)

3k 75

Adaptor sequence

EcoR I-adapter 1 CTCGTAGACTGCGTACC

EcoR I-adapter II AATTGGTACGCAGTC

Hpa [l /Msp I -adapter I GATCATGAGTCCTGCT

Hpa [ /Msp [ -adapeter II CGAGCAGGACTCATGA

Wy 514
Pre-selective amplification primers
EcoR 1 +A GACTGCGTACCAATTCA

Hpall /Msp [ +0 GACTGCGTACCAATTCA

WG
Selective amplification primer
El GACTGCGTACCAATTCAAC
E2 GACTGCGTACCAATTCAAG
E4 GACTGCGTACCAATTCACT
E5 GACTGCGTACCAATTCACG
E7 GACTGCGTACCAATTCATC
H1 ATCATGAGTCCTGCTCGGTCG
H2 ATCATGAGTCCTGCTCGGTTA
H3 ATCATGAGTCCTGCTCGGTGA

2 R G5

2.1 DNA BEH SEMES

FIH 8 X 45y 1 Wi il 2 S MR 5 | Y kA7
49 33RO F-MSAP ¥4, — Ly 1 728 47,
Hrh 250 1479 4%, 280 1k 86% ., 8 Xt
IV 2 38 454 43 5k 196,186,200 ,173 188 ,
200,200, 178 2%, -8 190 5%, 2 & 6 K
88% , PIC 18 43 %/ 0.230 4,0.201 2.0.247 8,

0.237 3.0.244 7.0.241 8 .0.234 0.0.224 6, ¥I{H K
0.232 7, 2V S 1) PIC [HIAL T 0~0.5 Z ),
il o e IS sl T | B B B e o T
By T 0y A S R FEAR 8 A WL 38 B 4 17 1y
NS B R Ty U R T P L R )
LM BN 68.15% . 65.33% .68.55% .67.25% .
69.54% 70.09% , 7B F-MSAP ¥l &5 R 45 8 , 320
DNA WAL Z A PR, 7 b Al ) DNA b 2
SYEL A 3E R STy 24 My DNA WL 238
PR EAE , 2428 AT LU = DNA H3Efb 22880,
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2.2 RMIBESHMESH

WAL ZREVE BT W%, 49 13 3.0 B S 1
R 28 S5 A7 K6 DR A 38055 A8 3 PRI, Shannon £
P 5 BB A A B 3 il o 1.702 0,1.201 0,
0.142 7.0.241 0,7 fy ASE R FEA 43514 1.668 0
1.190 0.0.135 4.,0.228 9, 8 {1 X A 3¢ £ 2% Fl 43 il
71.682 9 .1.188 9.0.135 4.,0.230 1,17 {3 - A 3T
Z M9 1,707 5.1.212 0.,0.148 7.0.249 1,7
By g & A4y 9 R 1.7295,1.202 0,0. 143 5,
0.243 4,10 #3 7 &hFP 24 Fh 435 2 1.712 1 ,1.200 0
0.143 4.0.243 2 25 R W /n, W H L R AP 1Y
Shannon 2 FEVE $8 BRI 1) 22 2% & B2 3 0 45 T R R
THRRFEAR, RALREMPHEHRTALR
SRS T R 5 R R 2 R AR AR AR N RIS
DRI Z FEPERAIR, A 38 & A4 iy 3R W 358 1%
ZREVELE R A R, B A 38 R AR B R a5t 1% 2 4
PR H 28 & 2 Bl i, A2 S BE A 38 I A 52 3 A A
P AL 22 5, 49 30 T Iy A S R AEA (8
AU 28 R 2P 17 £ 50 1 28 R 44 7 3 7S b
Tl 10 0 7 b P 2 A B 2 0 35t 1% BE B 4 il Dk
0.009 4.0.009 5.0.009 4.0.009 4.0.008 6
0.009 6,45 W oR | F 28 FAEAS Z [a] 1) 2 0 358 1 R
BIRT AR P AIR b Bl B OB 58 R 42 Fh 2
B AF [R) , (EL 387 /0N 7 5 ot P, R o A 24 o O T 1
Fifr, 2RI L ACHE N 28 FRGEAS 1 3R Mgt 1% BE B, 44
S HETINR b R 2 ) 008 AL B, AMOVA 43
MraR il Wit 428 S5 £ EORE TR N (96%) , i
%/ (4%) (P=0.036) ., H:H i 48.681 5, KT
1, RSO AL ™ 5 8% ik 52 2P0, K E8
iR ORI TR, R D i st % A8 5 A
FETFE]
2.3 DNA REWKL S

H 2 2 A0, DNA H A K143 7R /9 49
B30 T Iy AR EA 8 WA L R 17 1y
BUE S RGBT R AR 10 43 7 A A 2% RO
FAL R 68.14% 65.26% .68.99% .67.39% .
69.86% .69.29% , DNA H KA AR 2070 Hr I 7 il oK
H3E Ak 5 5 9 N 31.86% ., 34.74% . 31. 01% |
32.61% .30. 14% . 30. 71% , 2 H 3L {1k R 73 51 Ky
33.18% . 32. 54% . 37. 80% . 31. 09% . 33. 01% .
33.67% , 4> W 3 AL % 53 5l ok 34.96% . 32.72% .
31.20% .36.30% .36.85% .35.62% , %5 47R 49
3200 () DNA H A K-35y, 4 H AR K F 5

TR RACARE AL, U2 ey 3, A
LRZEFIEY DNA B ALK e A &, Horp 7 4
H 28 Z oA A 7K P T8 3 3 H A K PRI, 8
By RUH A8 F 2 Fh 2 W B ALK T, 17 3 H 52
F A4 W AT s Bl T SR T R, T A
fn PR 10 100 75 i R 2% B 9 DNAFH 3L fb 7K P FnAs
KAAR /N, KW A 22 08 B IK DNA HH L fhoK
L, e sgimat DNA F AR AR 3E m T H &2 &
ZRF ) DNA FEEAL K
2.4 BESH

WE 1 i, B H UPGMA B2 ik, 4
16 Nei’ s MAEHE B 0.42 40K 49 3 S04 RS,
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20522 5 Kb 1 52195 205 215 22
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3R 38 THUAAHN 44 SRREAS B =2 14
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HENIT A ISR R 15 B 47 BIARA,
P11 B EEE 12 514 517 5 24 5 37 5,
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F 701" 415 425 43 SR 45 SHEEA, < &
T 701752 17 5 40 5 F1 37 SHILAR, 14 52 48
SRR, HHE IS a3 S 457513
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325 335 34 5149 5 Hp 3572255 26
SHEEA 4 R 27 SEEA S F0E 29 5 30
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14 A~ SR o O £ 25, 35 0 Z i fii ) 4%
WRBEAR 5 OC R 4128, R A M B Z b 35t 4% T B)
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W35t A% Z AP LA B,
2.5 EMHB A

FIH GenAlEx 6.41 B A1 1) PCA BHGHAT
FR T (FE 2) 45 R BoR 49 133800 80
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Table 2 Epigenetic diversity and DNA methylation pattern and level in 49 Chinese flowering cabbages

S

i SR VR PR A fURR
Code P/ A/ 4 Fp 17 3 1 7Y Total Tot ‘l“‘ ber of ERi-E 2
Ve 3.1 Variety/Parent/Hybrid Type I~ Type I  Type III number otal num ?er ° MSAP
Type of bands methylation (%)
P bands
1 B 008 AR 201 175 162 538 337 62.64
¢ Australia 008’
2 CWRINEB DL 608° 110 126 112 348 238 68.39
¢ Australia 608’
3 CEUE 45 KRR L 110 140 162 412 302 73.30
‘ Hong Kong 45 Days’
4 ihE 12 SR 144 127 142 413 269 65.13
‘ youqing No.12’
5 CHTVE 22 BN JLE 112 77 132 321 209 65.11
‘ New Zealand sijiu’
6 C 24k 308 B EEE L 91 105 75 271 180 66.42
‘ mingyou 308 sweet’
7 PPN 145 90 105 340 195 57.35
‘¢ Australia’
8 SEF E R — A B G EE 497 115 113 118 346 231 66.76
‘ caixingli sijiu’
9 ¢ SILIMAE R 145 123 130 398 253 63.57
‘ sanjiu youqing’
10 $811 ERL’ 135 175 175 485 350 72.16
‘811 sweet’
11 I UL SR 60 150 226 436 376 86.24
‘ youqing sijiu’
12 IR AR 50 K 111 179 190 480 369 76.88
‘ youqing 50’
13 ‘MRt 35 KSR 194 123 124 441 247 56.01
‘ liujianye 35’
14 A A g 179 175 145 499 320 64.13
‘ Gui Liu October’
15 CHRSE 45 RiME RO x HEHI A Mm-S 36 32 67 135 99 73.33
‘ Dong Guan 45 Days’ X ‘ Gui Liu October’
16 “RFTF 60 RELAEIEL x UIL-19 S3e 163 203 197 563 400 71.05
‘teqing 60 Days’ X ‘sijiu-19’
17 4 60 RMUFEHL < 485 701° 121 149 132 402 281 69.90
‘teqing 60 Days’ X ‘lvbao 701’
18 CRER 60 RHLAASE D x HMIE A2 176 179 220 575 399 69.39
‘teqing 60 Days’ X ‘ Gui Liu October’
19 CHH 008 AR X AR5E 45 RIME 0 184 212 193 589 405 68.76
‘ Australia 008’ x ‘ Dong Guan 45 Days’
20 CWYN 008 AFTMERTEE L x WIL-19 T’ 180 176 180 536 356 66.42
¢ Australia 008 x *sijiu-19’
21 T 008 A4 IEREH 300 x ¢ BT VG 22 8 PUJLE 165 197 201 563 398 70.69
‘ Australia 008° x ‘ New Zealand sijiu’
22 S 008 EAIMAEHEIZE L x GE 7017 169 156 208 533 364 68.29
‘ Australia 008’ X ‘lvbao 701’
23 WM 608 x  AR5E 45 KIME R’ 117 71 88 276 159 57.61
‘ Australia 608’ x ‘ Dong Guan 45 Days’
24 PRI 608 x ¢ HT VG 24 E 0t P LR 180 186 141 507 327 64.50
‘ Australia 608° X ‘ New Zealand sijiu’
25 U 45 R R < R5E 45 Rl k0 133 152 183 468 335 71.58

‘ Hong Kong 45 Days’ X ‘ Dong Guan 45 Days’
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gx2
" BT
2 A 7 e o
Code  fhFh/EA/ 4 Fp 1! 1T %4 IIT 4 Total Tot 1 ber of P LAY i
Ve 3.1 Variety/Parent/Hybrid Type I~ Type I Type Il number otal number o MSAP
T £ bands methylation (%)
ype [0) andas bands ©
26 CFEHE 45 KIMF IS x B 22 e py JusEy 114 177 170 461 347 75.27
‘ Hong Kong 45 Days’ X ‘ New Zealand sijiu’
27 ST 12 SRS X AREE 45 RIlE RO 96 120 171 387 291 75.19
‘youqing No.12” X ‘ Dong Guan 45 Days’
28 ‘PUJL-19 B3 x G 701 140 147 184 471 331 70.28
“sijiu-19° x *lvbao 701’
29 CHTPE LB PU LR X RBE 45 RIE L’ 136 139 194 469 333 71.00
‘ New Zealand sijiu’ X ‘ Dong Guan 45 Days’
30 CHVE 2Z H PO LR x B 60 MR 131 172 151 454 323 71.15
‘ New Zealand sijiu’ X ‘teqing 60 Days’
31 TG 2B PU LR < 4408 308 MR EI RO 161 127 145 433 272 62.82
‘ New Zealand sijiu’ X ‘ mingyou 308 sweet’
32 CHTPE L E I PU LS x PR 28 KT RS 162 137 157 456 294 64.47
‘New Zealand sijiu’ x *kuaida 28 Days’
33 CHP L EM UL x5 7010 133 126 126 385 252 65.45
‘New Zealand sijiu’ x ‘lvbao 701°
34 CHTVE 2L BN PO LR xRN g 81 155 101 337 256 75.96
‘ New Zealand Sijiu’ X ‘ Gui Liu October’
35 AT 308 HERH IO F S X ARBE 45 KFHL 91 100 79 270 179 66.30
“ mingyou 308 sweet’ X ‘Dong Guan 45 Days’
36 C A 308 HITER SO x I 22 B Y L 71 73 60 204 133 65.20
‘ mingyou 308 sweet’ X ‘New Zealand sijiu’
37 44 308 BUEEERG T < 45 701 168 138 189 495 327 66.06
‘ mingyou 308 sweet’ x ‘lvbao 701’
38 S 50 AL AL x gk E 7017 214 150 166 530 316 59.62
¢ Australia 50 Days’ x *lvbao 701’
39 SRR 28 KIME B0 x  BvE 22 B0 P L3R 82 95 184 361 279 77.29
‘ kuaida 28 Days’ x ‘ New Zealand sijiu’
40 PR 28 RKIMEHIZEL x g% 7017 147 139 191 477 330 69.18
‘ kuaida 28 Days’ x *lvbao 701’
41 CHEE 7017 xC AR5E 45 KIMEF LT 135 204 138 477 342 71.70
“lvbao 701’ X ‘ Dong Guan 45 Days’
42 CLETFE 7017 xCRETE 60 KA 149 155 102 406 257 63.30
‘lvbao 701’ X ‘teqing 60 Days’
43 CLEE 7017 x TP 008 AR IR R L 132 149 186 467 335 71.73
‘lvbao 701° x ¢ Australia 008’
44 CEEFE 01 x4 308 MBI L T 192 142 206 540 348 64.44
‘lvbao 701’ X ‘ mingyou 308 sweet’
45 CEEFE 7010 x TN S0 AL R 150 123 158 431 281 65.20
‘lvbao 701’ X * Australia 50 Days’
46 CEEFE 7010 x PR 28 RIMTE RHSR AL 33 83 36 152 119 78.29
‘lvbao 701’ X * Kuaida 28 Days’
47 PSS > AR T S 72 81 46 199 127 63.82
¢ Australia’ X ‘ Gui Liu October’
48 CREM A ISR X HT G 22 B LR 147 212 133 492 345 70.12
 Gui Liu October’ X ‘ New Zealand sijiu’
49 CHEMI A SR g 701 153 105 125 383 230 60.05
¢ Gui Liu October’ x ‘lvbao 701’
49 3.0 -5 8 134 140 147 421 287 —
49 Chinese Average number of bands
flowering AR 6566 6840 7206 20612 14 046 —
cabbages

Total number of bands
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G2
— e
T wam LEE weras
Code mn A/ SRAR e I3 1A 1 &y Total Tot ‘1“‘ her of P AN
Ve 3.1 Variety/Parent/Hybrid Type I Type 11 Type III number otal number o MSAP
T ’ £ bands methylation (%)
ype oI bands bands ©
AL EH R 31.86 33.18 34.96 — 68.14 68.15
Percentage of methylation (%)
TH A SRR 135 127 128 390 254 —
FREA Average number of bands
S“‘f“r ‘::lbfe‘i B 948 888 893 2729 1781 —
parents Total number of bands
AL H R 34.74 32.54 32.72 — 65.26 65.33
Percentage of methylation (% )
MM HIKFR Tk 124 151 125 400 276 —
H Average number of bands
.hﬁgh(; ‘:l“‘f)b.]j‘ B 991 1208 997 3196 2 205 —
mbred hybnds Total number of bands
b R 31.01 37.80 31.20 — 68.99 68.55
Percentage of methylation (%)
17 AER T 143 137 160 439 296 —
7Tl Average number of bands
T single gy 2293 2186 2552 7031 4738 —
inbred hybrids
Total number of bands
AL H R 32.61 31.09 36.30 — 67.39 67.25
Percentage of methylation (% )
7 03 T A AL 129 141 158 428 299 —
Seven commercial Average number of bands
vanieties B 904 990 1105 2 999 2 095 —
Total number of bands
b E R 30.14 33.01 36.85 — 69.86 69.54
Percentage of methylation (%)
10 R PEATEL 130 143 151 423 293 —
2T Average number of bands
Ton commercial g sy 1430 1568 1659 4657 3227 —
¥ Total number of bands
GIE S AR 30.71 33.67 35.62 — 69.29 70.09

Percentage of methylation (% )

3 W54

3.1 DNA REN SEMES

22 ML MSAP ) FH 2R VA 45 5 frie 45 Ji¢ P Dk A6z 11
DNA H LAk 22850 F-MSAP W& F H 2 ehric 51
YI2s A 6 A0 A HL TR DN AT Lk 0 R A R A
ELAEE KB, 1 45 (2005) F) FH F-MSAP 4 ]
RIAGF AP A2 SR NH 95% K A %
A AR S BB AR AT 2 5% , ZEREAE (2014) KB
F-MSAP F5 4 5 1) 205 & MSAP 19 2 f5 0k |, 2
ASHRIRIET T 9%, F-MSAP A& Z AbJ2: Hfg
BUNFE AL CCGG s, ANRERE I CHG J3 41 LA

KAEXTFREY CHH J3 81, 52 s i B 3586 A 7K S A i ik
fiti (McClelland et al., 1994; Salmon et al., 2008) ,
38 MSAP e AFLP ORI & Kl () 2 2840 A
BN TR, 5 FF AR RSB, 49
By ) DNA B 364k Z 8 v, @ F e OF
(24% ~34%) 14 1 22K (30.42%) , H &
(53.3% ~ 60.7%) . =& Fh ¥ (15.7%) | It #&
(47%) HERME R B A &R (33.4% ~39.8%)
i DNA H AL Z 251 (Cervera et al., 2002;Li et
al., 2002 ;ffi Y6 £ 4, 2005 ; Salmon et al., 2008 ; 52
T4 % ,2012; Zhang et al., 2013) , i & F 3% O
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Fig. 1 UPGMA dendrogram of 49 Chinese flowering

cabbages based on Nei’ s genetic distance
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Fig. 2 Principal coordinates analyses(PcoA) of
49 Chinese flowering cabbages
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