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HAEEZT RIS EFAE LIRS 3E
FEH KX ZE SRAP ¥

x K FEE,

T F O, N E W

(LPEgRAL K2 P28 PG KA4F 030801)

B OEARALBESKERLESAHEY SHEFFH LR 10 Mkt EMH A5
A E R L A A XA, R A SRAP(sequence-related amplified polymorphism) 4~F A7 0.3 K#
FTHRGERROM, SRERN A3 P ik 17555 5B FF65 1 Hmas M T PCRY
¥ 1R\ YA 302 &, P S AL 307 &, 5 AR 87.2%, AR NTSYSpe-2.0 4
it 47 UPGMA R E 547, 53/ 8 156 M4 S 10 AN dbde S A4 R 69 F 4 £ 2 Mk
B, 15 MERMF e AL A HH 0. 6416~0. 8571, B A L R A A F o X, 10 M3 5%
AR AR R A 0.7218~0. 8571, A Ak LI ER AL RV I ZR X, B LS A AR

ZHE.

REIR AR 3K 324 22 £ SRAP it
NTERFRINAD A SCEHHE:1001—0009(2015)02—0098—04

hE4SFES:.S682.119

b8 338 (Aquilegia yabeana) J& B B (Ranunc-
vaceae) #X3}3E)B (Aquilegia L.) ZEAEFREL, LFR
TR EE#L ELASERLXESE A, 41l
MR B . AR A, TR IR R R, P T &
WL ATEE T ™ BRLTA AR 7 % 1L VG rE T T A AR
ol 5 B R A Y AP R A v i 48 Be AR AL R SE SRR LB R
K AR —F AR = W F A B B AR TR, B T R I
RF R

DNA 53 FHRgR B Z 00 TS Y R 4%k
RE . BZESY R AFLP B AR #1732 A
HHIEGMEG KRR, SR GBS BIEF
FZEIRARAE s X ARAED 88 A RAPD B AR X #5 76 3% U5 5%
R T ME ZET G BN RBEHETT
RAPD 4347 ; i3 5 % Fi RELP $ AR AT 24 & 417+ Fh
) 3R 2k R IAT T 4347 5 Bk ) BH 460 X BOBR L A 22
SHEBHEYIMELZRRIAT T RAPD 43047 ; £ L%
RIS LA R R Y RAPD SE& X RE4T T4
B s 5 A 450 F RAPD AR M F AN SR RS LR
HET T 43HT

E—EEEN:F 40982, B3 AR E BT HETAAE
LA AR IR A A 5 4) ¥, E-mail:saulisen@163. com.
EE&TH: L4 E KA S X F 3R B (20080311010-1) 5 .1y &
Rl X FF LS KR A (201002).

s B #3:2014—09—04

98

SRAP J&—Fgi # ()3 F PCR MIFRC RS, HEH
I KB SAEM R Li 5 Quiros i +F 2001 -4 4,
X FETF 73 P 3 2 2 M (Sequence-related Amplified
Polymorphism SRAP)! , BLFIF SRAP 4+ FFric HiA
Xob 2 S 2 A ALl P AR B A AR AL B 3L SRR SR SOk
FRIATHT . BAE AR ) S R Fh TR A FT A 2 &
AL F A R SE .
1 #EEFE
L1 sk

2009 4 5—7 AZEILPEARI/KE P ILEE 8 b £
FEMEFEE AL XCRAE T L% 3} 3% (Aquilegia yabeana)
Ft kL 10 4 GR D FE L PR AR K24 Fd 252 Be AR AT
WHFE T N SR #E 32 (Aquilegia caerulea) T8 2 i B A
FARES 0y (G 2), FRE IR 78 47 T8 51, 47 DNA
PR,

F1 SHAFAEIELFMBNEXER

Table 1 The information of wild Aquilegia yabeana materials

w5 CRER FTIR X 48 B Wk/m kN
6 PEREASL WIPEESEF 34.4090°N,110.4336°E 1656  FBEHiAL
7 WK IIPEREEP 35.4042°N,112.0433°E 1502  [IBksisk
8  BENIEZEM  ILPEREES  35.6773°N,113.5703°E 1 204 g
9 BRJIEZM  WIPEREEE 35.6778°N,113.5705°E 1420  BABEHIAK
10 BERJIFEZFW  WIPEREE 35.6782°N,113.5710°E 1608  BHBEHiAk
11 BRERN WIPEHEE  37.2490°N,112. 1536°E 1783  FiBk#isk
12 FREALS  WFEPALE  38.7989°N,112.0281°E 1781  FA#LE
13 HEWRFILFF WP dEs  38.9818°N,113.5736°E 1619  FASG# A
14 BRBEF WPEALES 39.6591°N,113. 7089°E 1232 Bkt
15 REKFR  WPEILEE 40.3799°N,114.2756°E 1408  BHBEHIAK
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£2  HEBIRELEH
Table 2 The cultivars’ list of Aquilegia caerulea
Eika BB &5 TES A B3

1 NEE MEY BHAANE  REZEMFAR
2 NEE XA SR A KEZEMTAH
3 NEE 11 5 LASPYEN KEZEMTAH
4 NEY " WRE AN EEZRMFAHE
5 ES] AR BHEAANE  REZEMTAR

L2 REHFE

1.2.1 DNA#RHL SRHR CTAB #k#17 DNA K2
B, B R FRAF B EA 2.0 mL B8,
hn CTAB #2BUKF 65°C/KIE 45 min, %A Tris 1
MBI AN/ B R EE (24 + DHE 1%, &0/5 ke
(24 * D3R 2 K, AR FEE L. BE EBBINAR
PIEEYLIE DNA, FI TG K ZBERE % 1 W, YR 2 k.
RNase fiff T 37°C7K¥#% 2 h, &R Tris MR &L/ 7
PCEE(24 + Db 1, & 05/ 5 0cEE (24 « DR 1K,
FATE/K R 709 L BEA VR 1 R, BHE /KB . H
1% SR PESE AR DNA i & .

1.2.2 SRAP i 5975 &= N2 ¥ 2 iR Ferriol
B ek, RN AR FF A 94°C 5 min, 1 MG ;94°C
1 min,35°C 1 min,72°C 80 s,5 AMEH;72°C 10 min,94°C
1 min,50°C 1 min,72°C 80 s,37 ™ME¥H; & /)5 72°C It
i 12 min, RIEZR K 20 L, 4% 10X Tag buffer (&
Mg’ )3 pL, dNTP (2.5 mmoL/L) 1 pL, IF JZ [l B3| 4
(100 pmoL/1)%& 1.5 L, 4z DNAG0 ng/pl) 1.5 pL,
TagDNA B4 0.3 pL(2.5 U/p) MIFTE K 11.2 L,
RIEFHT B (E 3D W A T A, BRARF G A
EIEEAR] . 7= W AT 3 AR AR 3R TR0 T e
JRHLTK (6900, A PEFR P A 95°C 5 min J§ 4°C AT,
65 WIEZNZ Ik 2. 0~2.5 h Z IRk 5 3 5 AL SRS b 45
WE#E1T AgNO; Yufd,

%3 SRAP 5|41 7 5
Table 3 The primer sequence of SRAP
El ]
a1 E 5 #F5) 319 AL 2]

MEl 5 TGAGTCCAAACCGGATA -3 EMI 5'GACTGCGTACGAATTAAT -3’
MEZ 5'TGAGTCCAAACCGGAGC-3' EM2  5'GACTGCGTACGAATTTGC -3
ME3 5'TGAGTCCAAACCGGAAT-3 EM3 5'GACTGCGTACGAATTGAC -3
ME4  5'TGAGTCCAAACCGGACC3' EM4 5'GACTGCGTACGAATTTGA -3
ME5 5" TGAGTCCAAACCOGGAAG3' EM5 5'GACTGCGTACGAATTAAC -3'
ME§  5'"TGAGTCCAAACCGGTAA-3" EM6 5'GACTGCGTACGAATTGCA -3
ME7 5 TGAGTCCAAACCGGTCC-3" EM7 5'GACTGCGTACGAATTCAA -3'
ME8 5 TGAGTCCAAACCGGTGC-3' EM8 5'GACTGCGTACGAATTCTG -3

EM9 5'GACTGCGTACGAATTCGA -3’

EM10 5 GACTGCGTACGAATTCAG -3

EMI1 5'GACTGCGTACGAATTCCA -3

L3 HlEath
BASIMAENEZTHEREOO) =51 YWHEY 1
M2 BY BAHHU<100, SR Jaccards FHAL R
B0 NTSYSpe 2. 0 Foft, IR A 33k (UPGMA)
B, MPREOTEAKX N Si=a/(at+b+o, K,
a Fn 2 AP RHEE A W EL b RoR | MR AL

c T ) MBHER I 5L
2 HRE5SW
2.1 SRAP 5|¥iP 4R

FfvE i 17 D51 A X 15 AR
SRAP 4 , 15 2| § 1 447 352 4%, BT A &P Wi
DNA #7450 13~31 2, P85 WA A 1 20. 71 %
WL HPEAG WA AT B S AWECH 10~27
5,17 B YIEA LY 307 R/, 25
RNy 87. 2% , BB A A M EAME R A 71, 40~
96.0%, AU 15 MM R Z MR .

F4 17 35| S 5

Table 4 The polymorphism of 17 pairs primers

HERT HEHH BAWE  SEMERWE SHEIE/%
3 ME-1/EM-3 13 11 84.6
6 ME-1/EM-6 15 11 73.3
10 ME-1/EM-10 23 20 87.0
11 ME-1/EM-11 15 14 93.3
16 ME-2/EM-5 25 22 88.0
29 ME-3/EM-7 31 27 87.1
32 ME-3/EM-10 25 24 96.0
38 ME-4/EM-5 18 16 88.9
46 ME-5/EM-2 30 27 90.0
47 ME-5/EM-3 19 18 94.7
51 ME-5/EM-7 21 19 90.5
53 ME-5/EM-9 15 13 86.7
54 ME-5/EM-10 20 17 85.0
68 ME-7/EM-2 14 10 71.4
73 ME-7/EM-7 20 16 80.0
76 ME-7/EMI10 26 23 88.5
77 ME-7/EM-11 22 19 86. 3
2.2 RFEoHh
2.2.1 Adupsl R R Z ARG R R 15 Mt

MBI A B R B0CH 0. 6416~0. 8571, FHXRETH
RAFERFIAE LA B)HFRH B F PR B AR
AL B FRETFKGAM EILREE A5 B) R %K
FREGEMRR H BRI R WM RIS} A1 5 RR
BRI ALk 3215 B, FEMRRECH
0. 70 7K b, AT 15 M RER h = k2, H
HRESL SR 5 AN TR RO S — I8 10 ML RE ) 3
MBS 28, WIREGEFKE, 15 MR R
BRI BAEAE Y E I8 AR R 58 32 2
FRArBIRA IR 2EHE . T 255 b Ia) 35 4% 26 R 9 3 3 B
T RFTRARS. 7EE—RBEN 5 NMEZHFF,
1.5 SAPR BT H X .2 S PR R sk i, ¥
BB R, ARG REGE; M 1.2 SHEYEB AT S R
), HAR R RBOE B, 0. 7769, 3.5 S 41K HiE B W
BHIRE HWE, B E RG], KRG X REGR .,

2.2.2 MRALBRLSERRGR R 10 MEDLEESE SRR B
FIAE L 22 % (Genetic Similarity, GS) & 0. 7218 ~0. 8571,
BE B D=1—GS, 18 i # % 8] 4 it /5 BB 0
0. 1429~0. 2782, B W, , At 83} 3244 Bk ] — 2 1Y 5
fEREE (HRRR R, EMMERECH 0.76 fKFE E, 7T
DI 10 MEJERESL M BR A =R, RATREA

99

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

RF B & 2015002):98~101

« YRR .
|
]
12
14
13/
04I70 04I74 0,I78 O4I82 o.lsa

Z %X Coefficient

1 EF SRAP IRiCHREH 15 MER MR R EE
Fig.1 The clustering chart of 15 materials based on
the SRAP marker

w125 EEEEF14 B AE IR LSFA3 5
3 AR AR 2R TR R RO SR — KR
MARIERE S| SR TR ISEE R AT LI AR SR R R 3R
RERFENR M AHNRENR. 12,1413 5
FERHI A 358 349 B SRR, 3R O 35 — 83 T ) A A R
WA N BASEAR B, R T — 2. I, 12.14.13
SRR B PG4 A AL B ERAL B M X, TR A AL R A
B 15 SAPRER B AL T P AL A R S 4h, HoR
FORHASR B L PG P AR R B X, 7T LSRR 5 s
DAWAE—ERFR. MR H R EF 3 A FEE
i 8.9.10 SR BARRIESE — KA BRHRE KR
N RARIT » P L BRAE7E [ — L1 X, A [R) ¥ 4R 0 AR 21
WA D (A% L XA A B3 5 AL S

O.I7OI o 0.I74' o IO4|78' o I0.|82I o '04I86
F4% Coefficient
2 BT SRAP IRIZIRGFAY 10 N EF A RS 3
HRINERE
Fig. 2 The clustering chart of 10 wild Aquilegia yabeana
based on the SRAP marker
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3 Wig

W15 RS R R R G ROk R, SHEY 03k
— B AL RE ) 3 5 Rk E S B 2 R a3 0 3R R 3
ff. EOTEREZSFRREFRR T RBIEM, A&
BRI AR GRS RS R LA —EE
M. MAFELSRIVMEL 5EXERINEREERTA
[ &5 BT , ARG R BRI,

M 10 AR RE 2 ST R RE L5 R RF AR
B REMRRER M L BN E, TR A SRR
KAy JERR A S R X BIE Y T
BBt 2R, R A 7 A LR AL E XA B Rt
FH—IK, MR A H &R B B XA AR R 55— 28,
AIRBW R H T IL P R b XA SR — 8 2 5 8
H. Mk H B EFFE 3 AARREER R RARR A
e AR O R T ILEEE 111
VIR Y B AR &R A X5, S L KR A R E
B SR,

S E 30k

(1] AREE I, BT, 55, #8338t HVRUA 8 5 3 940 2 1
FLT] R 2£4] 5 2009,21(7) - 81-82.
(2] BEEAEF. L7 E A VB Y b 5 IR R AR SE (],
PG4k B3, 2007,35(6) :12-15.
[3] Beerty, Bha (s, ZE s 4R, 4. 1L V4 me & BF A 26 ' M R B8 IR R A A 5%
(. 3B BE 23R , 2008, 26 (2) :41-47.
(4] BAZE, RS HL BRI, % ‘EN B SHEEMELXRM AFLP
BrgElT]. B 2.%4# ,2002,29(6) :588-589.
(5] XUFEHR, PR, M6 B4 R RAPD B4 (1], b stk K2
#4,1999,21(5) :81-85.
(6] BB, BRBM,Z=3CH. 35ERFERN RAPD 4347 [J]. MY %R,
1998,40(11) :110-116.
[7] BB MG UK, 5. 2525 R 4L+ 4 (Paconia sect. Moutan) i i)
KR KIS TIEYE :GPAT 3 f9 PCR-RFLP #1751 4347 (1], H 4 5 He
#2,2004,42(3) : 236-244.
(8] BRI AR EA, T, B3 A 2. 3% 5 MR H Y RAPD 4347
[J]. B 241 , 2002, 29(1) : 78-80.
(9] FWH,Z=H,KAEWN. LA E2ZWBEY A RAPD E4 X RS
[J]. B 2241 , 2003, 30(3) :299-302.
[10] AR BL, &, Bk, 55 AT RFH RAPD FRI2[T]. 2%,
2004,31(1):109-111.
[11] Li G,Quiros C F. Sequence-related amplifed polymorphism(SRAP) , A
new marker system based on a simple PCR reaction:its application to map-
ping and gene in Brassica[ J]. Theoretical and Applied Genetics,2003,107(1) :
168-180.
[12] EBZEHE, BIRRER , BRERE , 4. ISSR-PCR $ A 7EH: 48 5 Fh 43 25 1 5% o
FRE FRLT]. 2% 4%, 2004, 31(4) :529-532.
[13] BRVHPE, fift. J7 735 2438 — R e 2 1ER SRAP ARIE4H7LT].
25,2008, 35(8) :1221-1226.
[14] Ferriol M, Pico B, Nuez F. Genetic diversity of a germplasm collection of
cucurbita pepo using SRAP and AFLP markers[J]. Theoretical and Applied
Genetics,2003,107:271-282.
[15] Ferriol M,Pico B,Pascual Femandez de Cordova,Nuez F. Molecular di-
versity of a gemplasm collection of squash(Cucurbita moschata) determined
by SRAP and AFLP marker[J]. Crop Science, 2004 ,44 ;653-664.

[16] mimifE, 5. HEZEERET SRAP 4 THRC RIS #Y
32 ,2008,46(6) :899-905.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ % 201502):101~103

- YR -

DOI.: 10. 11937/bfyy. 201502028

AT TR B = N E SN E R ZEETEN

T FLEF R, A

W, & #.HE T

(L TREAEMPBESE MY RIPPIFT, TE B 750002;2. THEREFIDKMA LA EXERE L2, THE RIE 7511005
3 RITT AR ML B ARMES™ AR S5 H 0 T H 4R)1] 750011)

B EUHETEAARS S, KRR EENEREFBRTHMAAT ERE.ZEHERNFE
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KIBZE 4.67X10" hm®, 2 5 4 E AL FR LR m AR H) =4
Z— MfEr=@E 0 30 BAEZRAMBKXS, METE
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FEARTS PR IR T MO SRR 18 ARG R, B A
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The SRAP Analysis on the Genetic Relationship of Wild Aquilegia yabeana and
Cultivated Aquilegia caerulea

LI Sen,LI Ting-ting,KANG Xiu-ping, XING Guo-ming
(College of Horticulture,Shanxi Agricultural University, Taigu , Shanxi,030801)

Abstract; The genetic relationship among 10 wild samples of Aquilegia yabeana from 8 main mountains in Shanxi province
and 5 horticulture cultivars of Aquilegia caerulea were analyzed with the method of SRAP Marker. The results showed
that 17 pair primes among 88 were selected for PCR,and 352 clear amplified bands were obtained. The total number of
polymorphism bands was amounted to 307, the polymorphism rate of genetic was 87.2%. The 15 samples’ matrix of
genetic similarity coefficient was calculated by the software of NTSYSpc-2.0,and the clustering dendrograms were
obtained for 15 samples and 10 samples of Aquilegia yabeana. The similarity coefficient of 15 samples was between
0. 6416— 0. 8571, the samples had more relationship with botanical classification. The similarity coefficient of the 10
samples of Aquilegia yabeana was between 0.7218 — 0. 8571, and the clustering result of these samples has more
relationship with the environment and geographical distribution.

Keywords : Aquilegia yabeana ; genetic relationship; SRAP analysis
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