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Identification of the wild germplasm of Prunus mume based
on AFLP markers
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Abstract: Mei (Prunus mume Sieb.et Zucc.) is traditionally not only a famous special ornamental plant but also a fruit
tree origined in China. In order to conserve and ultilize scientifically the germplasm resources of wild mei, we identified
and analysed the germplasm of mei flower in 65 samples collected from the habitat, using AFLP makers in combination
with morphological anaylsis. This study amplified clearly 1 728 polymorphic bands, using the 8- pair-primer of
Mse [ -EcoR I screened totally from 64 -primer combination. According to the Nei' 72 distance coefficient clustering, all of
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the formas and varieties used in this study, including Prunus mume var. mume, P. mume, P. mume var. goethartiana, P.
mume var. pallescens, P. mume var. microcarpa, P. mume var. cenrnus-sempervirens (newly recoeding variety), P. mume
var. cernua, P. mume var. pallidus, P. mume var. taomei, were identified at the point of Nei' 72=0.26. Due to the genetic

difference obviously among the formas and varieties, we suggested that wild germplasmtypes of all formas and varieties in

P. mume should be conserved in their habitats in the furture.

Keywords: Mei (Prunus mume), amplified fragment length polymorphism (AFLP), germplasm resources, classification,

phylogenetic relationship, genetic polymorphism

H§ (Prunus mume Sieb. et Zucc.) JEFK[E 5
P AL 56 2 AR A A AR F B A P B Y U
Ho i) iz, EE 2, MR SO
AN TR AE T A ) R 250G R B 15 B RGERIBETE o %)
FEOB AL ZARIE | SR OC R MNP R O TE M & A
PSR R T 1 FE R, B e Tl ek
R, B AAER B IR RO H 45, AR
P A M BT IR N R B TR AR ST
2 F RO TR SRR T 328, N5 2 303
SR, SRR LA G B R ROR
K, NMTERBFZ M7 g BT,
LPRIFA SRR YR YRR IE
BRIR R BN, HARRZEME— P, X8
LD RN TR SN U R AN |- 7/ SR N1
585 NS 2L 3h ) G (b 73 B TS A ek
20 JF HIHARA B i 2 A3 iR 1
SR AT TR A A . SRARE . B AR T
Bl AT, PRT T U S A A R ] T
255 o Al TREEOR Y 22 8RR B TR W)
AT B AR5 TR A 5 5 25 TN
ThREHOR, TR TR B & K,
I H He AR B 5 12 B S W HL A Ao ] #9182 4% 22
HHMESZ LR, VAR EZENE
(Amplified fragment length polymorphism, AFLP)
S FARICE RIS RFLP (Restriction fragment
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fICT 5 Ak s BORE AR 23 I BURE , 0 65 74 L BT
1 (JFZZFp Prunus mume var. mume) ., V4 1117 #f
2 (J&Fh Prunus mume). “EM§ (Prunus mume var.
goethartiana Kochne), JEM#§ (Prunus mume var
pallescens Franch.). 7 /M (Prunus mume var.
microcarpa Makino T.). M4 % &4 (Prunus
mume var. cenrnuus-sempervirens Chen et Li), i

T (Prunus mume var. cernua Franch.), M4

x1 #HlFiEtm

Tablel The serial numbers of wild Mei

(Prunus mume var pallidus Bao et Chen). Fg K3F
BoMEaE 0B BP 2 AY , Rl IR R S AT T
GPS JENL . LI BN N = B IR R R . 7
WA, s REL ERUR, TUmGE A,
T 7 U A5 b 0] e B AR R AR | e BT A A
gt B B EERE R R AR e AR
FE NPT BA-80 CYKAE, #5H . 65 MEFHFa:
R WK 1,

Index Sample names of wild Mei Sampling locations GPS location data

1 wild mei in Tongmai Tibet 1 Tongmai 95°5'53.2"E, 30°6'8.3"N
(Prunus mume)

2 wild mei in Tongmai Tibet 2 Tongmai 95°05° 20.8"E, 30°6°05.9"N
(Prunus mume)

3 wild mei in Tongmai Tibet 3 Tongmai 95°05°24.8"E, 30° 06°04.7"N
(Prunus mume)

4 wild mei in Tongmai Tibet 4 Tongmai 95°05" 36"E, 30°06°50.6"N
(Prunus mume var. mume)

5 wild mei in Tongmai Tibet 5 Tongmai 95°5'28.58"E, 30° 6'7.14"N
(Prunus mume var. mume)

6 wild mei in Tongmai Tibet 6 Tongmai 95°4'23.8"E, 30°5'56.9"N
(Prunus mume var. mume)

7 creeping wild mei in Tibet 7 Tongmai 95°5'0.1"E, 30°6'15.6"N
(Prunus mume var. pallescens Franch)

8 wild mei in Tongmai Tibet 8 Tongmai 95°4'59.3"E, 30°6"21.3"N
(Prunus mume)

9 wild mei in Tongmai Tibet 9 Tongmai 95° 4'46.76"E, 30° 6'10.56"N
(Prunus mume var. mume)

10 wild mei in Tongmai Tibet 10 Tongmai 95°4'56.7"E, 30°6'23.5"N
(Prunus mume var. mume)

11 wild mei in Tongmai Tibet 11 Tongmai 95°4'52.1"E, 30°6"21.5"N
(Prunus mume var. mume)

12 wild mei in Tongmai Tibet 12 Tongmai 95°4'56.29"E, 30° 6'19.81"N
(Prunus mume)

13 wild mei in Tongmai Tibet 13 Tongmai 95°4'57.60"E, 30° 6'17.23"N
(Prunus mume var. mume)

14 wild mei in Tongmai Tibet 14 Tongmai 95°5'7.20"E, 30° 6'20.10"N
(Prunus mume)

15 wild mei in Tongmai Tibet 15 Tongmai 95°5'8.00"E, 30° 6'20.10"N
(Prunus mume var. mume)

16 wild mei in Tongmai Tibet 16 Tongmai 95°5'10.00"E, 30° 6'19.50"N

(Prunus mume)

cjb@im.ac.cn
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17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

wild mei in Tongmai Tibet 17
(Prunus mume)

wild mei in Tongmai Tibet 18
(Prunus mume)

wild mei in Tongmai Tibet 19
(Prunus mume)

wild mei in Tongmai Tibet 20
(Prunus mume var. mume)

wild mei in Tongmai Tibet 21
(Prunus mume var. mume)

wild mei in Tongmai Tibet 22
(Prunus mume var. mume)

wild mei in Tongmai Tibet 23
(Prunus mume var. mume)

wild mei in Tongmai Tibet 24
(Prunus mume var. mume)

wild mei in Tongmai Tibet 25
(Prunus mume var. mume)
creeping mei in Tongmai Tibet 26
(Prunus mume var. pallescens Franch)

Prunus mume var. pallidus in Tongmai Tibet 27

wild mei in Tongmai Tibet 28
(Prunus mume)

wild mei in Tongmai Tibet 29
(Prunus mume)

wild mei in Tongmai Tibet 30
(Prunus mume)

wild mei in Libo Guizhou 31
(Prunus mume var. mume)
Lugu Lake in Sichuan 1
(Prunus mume)

Lugu Lake in Sichuan 2
(Prunus mume var. mume)
Lugu Lake in Sichuan 3
(Prunus mume var. microcarpa)
Lugu Lake in Sichuan 4
(Prunus mume var. mume)
Lugu Lake in Sichuan 5
(Prunus mume var. mume)
Lugu Lake in Sichuan 6
(Prunus mume var. mume)
Jiaming in Guizhou 05
(Prunus mume var. cernua)
Jiaming in Guizhou 04
(Prunus mume var. mume)
Jiayi in Guizhou 01 (Stems pendulous)
(Prunus mume var. mume)
Jiayi in Guizhou 02

(Prunus mume var. mume)

Tongmai
Tongmai
Tongmai
Tongmai
Tongmai
Tongmai
Tongmai
Tongmai
Tongmai
Tongmai
Tongmai
Tongmai
Tongmai
Tongmai
Libo

Yanyuan
Yanyuan
Yanyuan
Yanyuan
Yanyuan
Yanyuan
Libo

Libo

Libo

Libo

L2 1
95°5'13.7"E, 30°6'17.6"N

95°5'14.40"E, 30° 6'17.20"N
95° 5'14.80"E, 30° 6'16.30"N
95° 5'15.40"E, 30° 6'15.20"N
95°5'15.60"E, 30° 6'14.80"N
95° 5'15.90"E, 30° 6'14.40"N
95°5'18.00"E, 30° 6'13.70"N
95°5'19.30"E, 30° 6'13.00"N
95°5'20.50"E, 30° 6'12.10"N
95°5'21.50"E, 30° 6'11.80"N
95°5'22.2"E, 30°6'11.2"N
95°5"23.60"E, 30° 6'10.30"N
95°5'30.40"E, 30° 6'8.40"N
95°5'32.10"E, 30° 6'7.90"N
107°54'32"E, 25°15'42"N
100°50'49.8"E, 27°42'29.4"N
100°50"13.8"E, 27°42'26.0"N
100°50'13.7"E, 27°42'26.0"N
100°50'14.1"E, 27°42'25.5"N,
100°45'47.3"E, 27°41'3.3"N
100°45'45.8"E, 27°41'2.6"N
107°58'37"E, 25°17'59"N
107°58'44"E, 25°17'59"N
107°55'50"E, 25°48'3"N

107°54'4"E, 25°14'38"N

http://journals.im.ac.cn/cjben
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42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

Wild mei in Libo
(Prunus mume var. mume)
Muli in Sichuan 1
(Prunus mume var. pallescens)
Muli in Sichuan 2
(Prunus mume var. pallescens)
Muli in Sichuan 3
(Prunus mume var. pallescens)
Muli in Sichuan 4
(Prunus mume var. pallescens)
Muli in Sichuan 5
(Prunus mume var. pallescens)
Muli in Sichuan 6 (Prunus mume var.
cenrnuus-sempervirens)
Mei in Mianning 1
(Prunus mume var. pallescens)
Mei in Mianning 2
(Prunus mume var. pallescens)
Evergreen mei in South Daping
(Prunus mume var. cenrnuus-sempervirens)
Chaodou Mei in South Daping
(Prunus mume var. microcarpa)
Mei in South Daping(flowering twice a year)
(Prunus mume)
Xing mei in South Daping
(Prunus mume var. xingmei)
Tao mei in South Daping
(Prunus mume var. taomei)
Bitter mei in South Daping
(Prunus mume)
Wild mei in Xi Mountain 1
(Prunus mume var.mume)
Wild mei in Xi Mountain 2
(Prunus mume)
Prunus mume var. goethartiana in Xi Mountain

Prunus mume var. goethartiana in eryuan Yunnan
Prunus mume var. goethartiana in Xideng Yunnan

Prunus mume var. microcarpa in Songming
Yunnan

Prunus mume f. sempervirens-cernua
(new recording variety)

Prunus mume var. cernua in South Daping

Wild mei in Ninglang 1
(Prunus mume)

Libo
Muli
Muli
Muli
Muli
Muli
Muli
Mianning
Mianning
Sanying
Sanying
Sanying
Sanying
Sanying
Sanying
Xishan
Xishan
Xishan
Songhe
Xideng
Kunming
Xideng
Sanying

Ninglang

L2 1
107°54'8"E, 25°29'3"N

*

101°51'30.3"E, 28°17'58.2"N
101°55'51.7"E, 28°19'45.9"N
100°02 "40.8"E, 26°07'35.2"N
100°02'45.6"E, 26°07'43.3"N
100°02'34.1"E, 26°08'08.7"N
100°02" 44.9"E, 26 °07" 43"N
100°02'50.7"E, 26°07'40.7"N
100°02'50.4"E, 26°07'39.8"N
99°37'45.3"E, 25°57'11."N
99°37'45.3"E, 25°57'10.41"N
99°37'45.3"E, 25°57'11.6"N
99°37'45.3"E, 25°57'10.4"N
99°34'30.5"E, 26°5'39.4"N
102°44'45.2"E, 25°8'33.7"N
107°58'44"E, 25°17'59"N
100°02'52.4"E, 26°07'39.7"N

*

*: no GPS data.
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12 SR FENFE S

£ 0L DGL-16; DG-ITI K42 hNE
i1 ; DG-3D REUKF-HL KM ; DG-IT SR AL
H,7Kk{%; Gene Amp PCR System 9600 (Perkin
Elmer, USA); Sigma 3K18 HULIR A k.0 HL
(Sigma, USA); il J#{ ABI PRISM 377 sequence;
AFLP X7 & (EcoR [ /Mse [ #I. JbrtdiEA:4
FORA A A 77 I Bk 7). ARSCER BT Y
WAL A M EcoR 1 -Mse 1, MR g3k . 5l
Yy ¥4% 1 Pieter Vos & (AR 19551111

1.3 E[E4H DNA 2B, M. PR 4EeEE1]
RiEE

R CTAB E4HL DNAPY R Bl bk
JEE HL kAN DNA 1% 5T i o a4 32 2 R OSCHR [ 15]
F[19], B EIOCRMAARR . AL Y]
FE2HA A : EcoR I -Mse I KHAAKG I A IR
PR R SEE 4 (20 L ) AR R): 7F 0.5 mL B
OEPIMAZR 2 ik, IR2), 37 CHRE 5 h,
8 CHiE 4h, 4 Cibik,
1.4 SI4EBI)ERE

FE AFLP fRicds1 ¥, 3m i bt 1 iR AL
HZ/DyYeE T AFLP B 5 45 5 P54 4 7
Y Z /b, EcoR 1 5141 Mse T 514114 21 5% I 3%
3, SEEEEY A 343 S IALE (R 4).

# 3 EcoR I 51470 Mse [ 5|¥1#94H X
Table 3 The component of primers EcoR I and Mse I

RS2 R EcoR 1 Fl Mse 1 W5 7 il Xt 1)
H ) DNA, 4RJ5 1 T4 DNA #%4%0 , Ff EcoR |
il Mse T kbR, MRy Hitit DNA,

ARSI | ) 5 SR W2  BEBLIE IR 5 A
GRS A E 64 4>, W3R 4 PR, &R 5 A
FERARY I, HEBMEAE 10 &L ER
S G, TP RAER (10 DAEAAD 30 M
fin) I, TR B S 8 MRS
ZAMENT I ALE, IR 4 PhRlRA S, 7
ARSI B 1A A .
1.5 TR &R N SR Y 18

fE 0.2 mL B0 e 5 @ Ty 1Y S

&2 AFLP REMEYIRERER KR
Table 2 AFLP restriction enzyme digestion and the
linking reaction system

Component Volume (pL)
DNA template (50 ng/uL) 4.0
Adapter 1.0
EcoR I /Mse I (4 U/uL) 2.0
10xReaction buffer 2.5
ATP (10 mmol/L) 2.5
T4 Ligase (4 U/uL) 1.0
H,0 7.0
Total volume 20

Restriction endonuclease Selecting sequence

Primer Primer core sequence (5'-3") e — (573"
EcoR [ primer GACTGCGTACC AATTC NNN
Mse [ primer GATGAGTCCTGAG TAA NNN

Notes: N represents random nucleotide.

http://journals.im.ac.cn/cjben
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%<4 EcoRI-Msel REHBEIIYES

Table 4 The primers combinations of EcoR | and Mse |

Mse |

EcoR 1 1 2 3 4 5 6 7 8
1 AAC/CAA AAC/CAC AAC/CAG AAC/CAT AAC/ICTA AAC/CTC AAC/CTG AAC/CTT
2 AAG/CAA AAG/CAC AAG/CAG AAG/CAT AAG/CTA AAG/CTC AAG/CTG AAG/CTT
3 XACA/CAA ACA/CAC ACA/CAG XACA/CAT ACA/CTA ACA/CTC ACA/CTG ACA/CTT
4 ACT/CAA ACT/CAC ACT/CAG ACT/CAT ACT/CTA ACT/CTC ACT/CTG ACT/CTT
5 ACC/CAA ACC/CAC ACC/CAG ACC/CAT ACC/CTA ACC/CTC ACC/CTG ACC/CTT
6 ACG/CAA ACG/CAC ACG/CAG ACG/CAT ACG/CTA ACG/CTC ACG/CTG ACG/CTT
7 M AGC/CAA AGC/CAC AGC/CAG AGC/CAT AGC/CTA AGC/CTC XAGC/CTG AGC/CTT
8 M AGG/CAA AGG/CAC *AGG/CAG AGG/CAT AGG/CTA XAGG/CTC AGG/CTG AGG/CTT

R 25 uL RNAR), IREGEL 5s. Ml
Y1 2544 A5 94°C 2 min; 94°C 30's, 56°C
30s, 72°C 80s, 30 ME¥H; 72°C S min,

JH TE i 159 74 1« 20 Wke, 1EH
PEY MR, 7E 0.2 mL B0, 3k 6 Barik
PR NIRR, B0 Ss, i FHISEE T PCR:
94°C 2 min; FH—MEARPHSE. 94°C 30 s,
65C 30s, 72°C 80s; LUEHEAMEIRIE KR
W 0.7 C, P 12 MER; BEER T IISHY 1Y
23 AMEFR: 94 °C 30s, 55°C30s, 72°C 80s,

%5 AFLP iy & PCR Rk &

Table 5 PCR reaction system of AFLP
pre-amplification
Component Volume (pL)
DNA template 2.0
10xPCR buffer 2.5
Pre-ampmix 1.0
H,0 18.0
dNTPs 1.0
EcoR [ primer 1.0 (eight)
Taq (2 U/pL) 0.5
Total volume 25.0

%6 AFLPE#ZEMY 1 PCR REKFE
Table 6 PCR reaction system of AFLP selective
amplification

Component Volume (pL)

Sample diluents of preamplification 2.0

10xPCR buffer 2.5

Mse I primer (fluorescence label) 1.0 (four)
H,O 17.0

dNTPs 0.5

EcoR I primer 1.0 (eight)
Taq 1.0

Total volume 25.0

1.6 EBikS5HFELE

BU1 uL PCR PE#IAA 1 ul AR (OX 500
Ladder (70~500 bp)), 7EZ¢IEAnic ABI 377 )7
A AT 4% AR T 5 DY IS I c BE FE LUK, R
GENESCAN3.1 #4504, i#8id Binthere #X{142
BURE SR B 45 BER/INI 25 5, I NTSY Spe-2.11F
BAFHEATEAR 0T, T Nei'72 IR A%,
SHAN /7 UPGMA 7kt R20#r,
JfiE 1L Tree plot b Ab: sl RS A

cjb@im.ac.cn

987




988

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech August 25,2012 Vol.28 No.8

2 BERGAM
2.1 HiIXE15 AFLP £H S SHERS 4R

G AFLP 73 FARicHoR, ] 8 X7l
WHG, #3165 NEPHERE Y AFLP-DNA 15
S, LB 4A E-ACA+M-CAT M|, % H
Pt AFLP HOR | i BRETAR S50 T v 15 245 8 ]
(B 1), 8 XIHIMHEIATFH] 1728 5547, §HGH
ZRMESRT 1002 5. FHEZEESTERR
57.98% . N\ 7 Al LIE i, B AFLP £ORFRiC
ST A O BT 22 A R R AR
22 ET AFLP BYEFiHPRES|

SIM4HE E-ACA+M-CAT 7341 1 65 NHEFH
FEAL T DNA 3547, 4218 Nei’72 R B R,
ZERLULIE 2, VURCETA 30 EES, B R
bf, o 28 MRESVERI—A, BTSRRI
18 0.42 LU, A 2 MG, XARBGRIR
W T U AR AR 1 R AR, %
KFREGE , XAGEIR 5 VR A K AR

x7 AESIMAEE AFLP S RIZR

RIRBIFREE Y, RIPUR AL AN KI5, SR AR
PRI R XA e BT RS MR 5 N DG Ul R S B
AR 1 SRS SRS WP R A A v, R AT
ZIEARBRB A, RIEN RS ERBIT .

Bl 2 v, Du)iAg g T BE A 1 Fnge TR 2 2
KA T T HARR 2B E, BRI
6], SEZRREGT, 7E 0.24 A RAE—iE, A
(o U)K LB EE 6 MRS, LR HLEFH
1. RHEE 3. RTLEFH 4 50U)1 8T8 1
g T HiA 2 & TR R FEANME, RECR
I, FEIRSRERME . BOZ, BAI7E 0.27
DINRAE—, XPRELERGEEFRic—
B ORI 6 (M AR) 5= R SR A
WERIRRE, TEASRHEIERL, —#7E 0.27 AR AE
—, YA SR ORI A I 5 (1
RN . RSN 78 0.25 4b5 50 B 2,
02 (JRUERR, M/INTIAZE) RAE—iE, BiHREK
REGE; AREEAH 2 T ER, SR L
HI PR S ARBGIE , Ul AR HLEP M5 (% ZREESS

Table7 Effect of different primer combinations used in AFLP analysis

Primer Tesamitis Recording Percentage pf C.luste.ring
Index combinations Total bands bands polymorphic polymorphic 1Qent1fy
bands bands (%) efficiency (%)
1 E-ACA/M-CAA 216 216 123 56.94 100
2 E-ACA/M-CAT 216 216 142 65.74 100
3 E-AGC/M-CAA 216 216 114 52.78 100
4 E-AGC/M-CTC 216 216 110 50.93 100
5 E-AGC/M-CTG 216 216 152 70.37 100
6 E-AGC/M-CAA 216 216 133 61.57 100
7 E-AGC/M-CTA 216 216 125 57.87 100
8 E-AGC/M-CTC 216 216 103 47.69 100

http://journals.im.ac.cn/cjben
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123456789 10111213 14151617 18 1920 21 22 23 24 25 26 27 28 29 30 313233343536 37383940414243 444546474849 5051 52 53 54 55 56 57 58 59 60616263 64 65M

=

1 3|¥4B4& E-ACA+M-CAT BY AFLP 155 B X ##

Fig.1 AFLP fingerprint of primer combinations E-ACA/M-CAT. M: marker.

PRI S 35 I B A 6 SRR S B S 22
SRR, Hd 3 ANE 031 bR E—, EiRRE.
SR/ RE A R SR NP A A (R (R SE AR 1
WORER , 2 06 20T, 87 0.24 Wb R7E—iE,
SRIG S5 05 (—AFA KA MHRIBITIE AEMK) 7
0.31 AbSRAE—i ; T34k 2 At N EFHE /> 145 A HLET
M PIRIIETA . R ORIEEPAER A, BB S
IR E 2R, AT RE S HAIMRIE B
ANFB K, VRIS 5 W S P s

BRI 2= F T U B A A o R SR AR T B A
(AR A FpRIAR R, JEZSHRAE 22 52 w3, Hoh
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