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[ Abstract | Objective: To analyze genetic diversities of Mucuna pruriens from different habitats
according to their DNA molecule and investigate genetic relationships among them. Method: Inter-simple
sequence repeat (ISSR) molecular marker technique was adopted to analyze genetic diversity of M. pruriens from
different habitats, ISSR-polymerase chain reaction (PCR) amplification procedure was as following: preliminary
denaturation at 94 °C for 4 min; 40 cycles each involved denaturation at 94 °C for 45 s, annealed at 48-54 °C for
1 min and extended 90 s at 72 °C ; extended at 72 °C for 7 min and kept at 10 C. Based on single factor tests,
effects of five main reaction elements ( Mg’*, Tag DNA polymerase, dNTPs, template DNA and primers) on
ISSR-PCR were optimized by orthogonal test. Eleven samples was analyzed by Nisys-pc and Popgene software.
Result: Optimum reaction system was as following: template DNA of 20 ng, ISSR primers of 0.3 pmol -L7",
dNTPs of 0. 15 mmol -L™", MgCl, of 2. 4 mmol -L. "', Taq DNA polymerase of 1 U with 5 U -uL."", PCR buffer of
2 pL, adding sterilized water to 20 pL. Ten ISSR primers with good repeatability and clear loci were selected from
40 primers and used for ISSR amplication, 97 loci were amplicated, in which 25 were polymorphic loci,
accounting for 25. 8% . Genetic similarity coefficient of 11 samples was 0. 866 0-0. 969 1 and samples could be
classified into three groups. Conclusion: Genetic variation of M. pruriens has a close relationship with
geographical distribution, but genetic variation is small with strong genetic stability.

[ Key words ] Mucuna pruriens; inter-simple sequence repeat molecular markers; genetic relationships;

cluster analysis
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Eppendorf 23 H ) ,BT214D #153 #7 K F (1£ [E 26 £ F
W2y wl) 9700 # PCR 434X (£ [E ABI 4 #]) , Gel
DocTM XR + B4 B¢ 58 i 5 73 & 48 ( € [ Bio-Rad 24
7). Tag DNA %41, PCR 28t , ANTPs, 5147,
Marker ¥J0 5 A TAEY) TRARA A ; K7 H
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TR AN ER (EDTA st fb il A R A A L,
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B R CHEM BRI P9I (BEFH . A 5T) i (1
o HAR HR e AR M BB ) AR SO, KR
Gy 1-11, 2 h EH AR R h R BN E R R
U P2 U 8 N SR W B G Mucuna pruriens var.
wtilis , SENEARAAE T [ 25 B K7 rh 25 B IR Aot 2
2 FHiE
2.1 5 DNA 230 Rk B CTAB 3 ™" 421K
11 A= G A % DNAHLE 5 Veem ™', 1% B
FOREEE JS ALK A, DL Il 1, DNA 25 %58 A 4fi i % 7
JEET 4 CUkA T .
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B 1 FRE%=EHE DNA BikiE
Fig.1 Total DNA electrophoresis spectrum of Mucuna pruriens

from different habitats

2.2 ISSR-PCR ¥ ¥ WK R e 54k FE
PRI IERE b, R Ly (47) 138050 % 4% ISSR-
PCR I 5 A~ FE N K (Mg’ , 514, dNTPs, B Hi
DNA K Tag AT ,iIXI 2 HE WK 1,45 R WK 2,
Bos 16 NG 2,7,8,10 9714 iy 5540 15 i H 2
BB o LRGP 1 40 1 T i MR = 45
") &1, s %E ISSR-PCR J W die A R R 25 14 2, B
KA 20 L, Hrh & &4k DNA 20 ng,0.3 pmol - L~
2%y, 0.15 mmol - L' (% dNTPs, 2.4 mmol - L'
MgCl,,1 U Taqg DNA B4 (5 U-pl™") ,PCR 2%
W2 wL, i A KR 7K 2 20 pl,

2.3 ISSR-PCR # 44 f¢ )& 94 °C i 48 14 4
min;94 °C 7281 45 5,48 ~54 CiB 2k 1 min,72 C %t
#1190 5,40 MFIF ;72 CZEAH 7 min, 10 CIRAE,
2.4 BlYiEse 7 £ K British Columbia
KAARUERY ISSR 5l P ol £ rh Bkt T 40 %519,
Fe 2.2 F 2.3 T5T B 28 1 BN A 3R KRRy XoF T A R
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#1 HMEPCRREERMAUERRERH
Table 1  Orthogonal test arrangement for PCR reaction system of

Mucuna pruriens

Mg®* ¥k SIMWE  ANTPs ¥ & Taq #i 4k DNA

N /mmol-L~" /pmol-L~" /mmol-L~" DNA §§/U /ng
1 2.4 0.2 0.10 0.5 10
2 2.4 0.3 0.15 1.0 20
3 2.4 0.4 0.20 1.5 30
4 2.4 0.5 0.25 2.0 40
5 2.6 0.2 0.15 1.5 40
6 2.6 0.3 0.10 2.0 30
7 2.6 0.4 0.25 0.5 20
8 2.6 0.5 0.20 1.0 10
9 2.8 0.2 0.20 2.0 20
10 2.8 0.3 0.25 1.5 10
1 2.8 0.4 0.10 1.0 40
12 2.8 0.5 0.15 0.5 30
13 3.0 0.2 0.25 1.0 30
14 3.0 0.3 0.20 0.5 40
15 3.0 0.4 0.15 2.0 10
16 3.0 0.5 0.10 1.5 20

67 89 10 11 12 13 14 15 16

B2 HE PCREEEFREXRKIEHM(L~16) Bikik
Fig.2 Electrophoresis spectrum of Mucuna pruriens samples(1-16)

in orthogonal design

ARSI REAT Y1, 34 W 1. 5% BRIl R BE I
(% Glod View I M@ Y a5 0.1 mL-L™") F
5 Veem HLIK, BERE R R GEREHN IR

2.5 BUEALE YRR UK RE A AT S AR
AR IR) AL B8 A 554 B A T GE 1T 45 0 oo Bl A1 2%
WIC R 1, I HiC 2 0 FI ] Popgene32 4R {4
7 BN S HOT AR 7= 1A 52 00 2 238507 3R, W
G4 L Bk DN B A RS Lk TR B 3t AT — BUE e
Nei’s FER ZREPEFE %0, Nei” s 8 /£ JE 55, Shannon’ s
fr S48 %L, 58 H] NTSYS-pe version 2. 1 H{F AR ITAL
20 F ¥ ¥ ( unweighted pair-group method with
arithmetic means, UPGMA ) #E47 82K 7,
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Table 2 Amplification information of ISSR primers in Mucuna
pruriens

B REE s Z5 25
i 51975 e R AR b %
UBC810  (GA)4T 52 9 2 22.2
UBC811  (GA),C 54 9 2 22.2
UBC812 (GA) A 51 9 1 11.1
UBC842  (GA),YC 52 10 2 20.0
UBD808  (AG),C 52 8 1 12.5
UBC840 (GA) YT 52 11 1 9.1
UBC836  (AG)zYA 52 15 6 40.0
UBC856  (AC)gYA 54 9 3 33.3
UBC834  (AG),YT 52 9 3 33.3
UBC855  (AC)gYT 54 8 4 50.0

Y = (C/T) KRR IR AT

3 #R59W

3.1 ZAEMEST M40 Z% ISSR 51y rh ik i 10
A ENZE XM ZBESIY,1E 11 AR 7= 1)
A L2 P ARG I 97 AL AN, T2 SRR AR, 25
KRNZBW, ZEMEA AL 25.8% , EHM 10
4 ISSR 514 XF 11 AN 7= Hb At 5 4 e i 7 16 45 51 L 3%
2, ISSR #"34 p= 4y B Bs A /NE 2 000 ~250 bp, Al
SIYP R R R 2SS — 2
5. UBC836 514 34 th i) 44 i £, 16 15 4%,
HrhZ 8% 6 4, 4 40% . 514 UBC808 A
UBC836 ¢ 14 LK 3,4,

1 2 3 4 5 6 7 8 9 1011 M

2000 bp
1600 bp
1000 bp
750 bp
500 bp
250 bp

1-11. R = Hb ke 5 s M. Marker DL2000 (& 4 [i])
B3 UBCS08 5|43f 11 4~ /=it 35 = 5 DNA ¥ 1%
Fig.3 Amplification spectrum of total DNA in Mucuna pruriens

from 11 habitats with primer of UBC808

3.2 BAEZAEMETHT Popgene JrHT R B 11 4>
HbfH TR 5T A% R S 0 A8 S H] 0. 031 4 ~0.143 9,
WAL —FETE 0. 866 0 ~0.969 1, W33, L5k
R 25.8% , Nei’ s K& [ £ £ 1 8 % 0.086 6,
Shannon’ s {5 B 5% 0. 133, W2 & {3 35k PR BRI 45 5%
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2000 bp
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500 bp
250 bp

El 4 UBC836 3143f 11 4~ i 3% = 2 DNA g ¥ ik
Fig.4 Amplification spectrum of total DNA in Mucuna pruriens

from 11 habitats with primer of UBC836

®3 TRAFHHEEREER(ETAH) REEEURS(SELRA)

SR FE R B 9 1. 268,1. 139
3.3 RENH MH Nisys-pe FfF3% UPGMA Xf
UL {73 3 EAF b UEAT SR I A, WL IET 50 45 2R s A
[F 7= J 4 2 [ 9 352 15 A AL 2R K 7E 0. 866 0 ~ 0. 969
Lo TEIAEARRLZR B 0.90 BFIL, 11 473 4 BLAF bl Bl
BN =R R )T AR U B v A T,
HAS A Pl 2RO — 2K
4 ifig
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Table 3 Genetic distance (lower left corner) and genetic similarity coefficient( upper right corner) of Mucuna pruriens from 11 habitats

FE i 1 2 3 4 5 6 7 8 9 10 11
1 0.896 9 0.876 3 0.866 0 0.927 8 . 896 9 0.907 2 0.886 6 0. 886 6 0.866 0 0.886 6
2 0.108 8 0.896 9 0. 886 6 0. 866 0 .876 3 0.886 6 0. 886 6 0. 886 6 0.866 0 0.866 0
3 0.132 1 0.108 8 0.969 1 0.866 0 L9175 0.886 6 0.886 6 0. 886 6 0.907 2 0.866 0
4 0.143 9 0.120 4 0.031 4 0.855 7 .927 8 0.896 9 0.896 9 0.896 9 0.896 9 0.876 3
5 0.074 9 0.143 9 0.143 9 0.1559 .927 8 0.958 8 0.896 9 0.917 5 0.876 3 0.917 5
6 0.108 8 0.132 1 0.086 1 0.074 9 0.074 9 0.969 1 0.927 8 0.948 5 0.907 2 0.927 8
7 0.097 4 0.120 4 0.120 4 0.108 8 0.042 1 .031 4 0.938 1 0.958 8 0.917 5 0.958 8
8 0.120 4 0.120 4 0.120 4 0.108 8 0.108 8 . 0749 0.063 9 0.917 5 0.876 3 0.958 8
9 0.120 4 0.120 4 0.120 4 0.108 8 0.086 1 .0529 0.042 1 0.086 1 0.938 1 0.958 8
10 0.143 9 0.143 9 0.097 4 0.108 8 0.1321 .097 4 0.086 1 0.1321 0.063 9 0.917 5
11 0.120 4 0.143 9 0.143 9 0.1321 0.086 1 .074 9 0.042 1 0.042 1 0.042 1 0.086 1
i 25 & LA H % 25, 8% , AL IR RS AL —
.ﬁﬁm M o Nei” s 3[R 22 BE 46 55025 B0 5 36 WA R ) 72
'gﬁ; A ) R O BB, AL 2 RN AL R O R
FmE L BN RO I TR B TR . o

— IR
4| [T
I

0.89 091 0.93 0.95 0.97

B 5 A[E=HE E A9 ISSR B2 55 47 ok
Fig.5 Dendrogram of ISSR analysis on Mucuna pruriens from

11 habitats
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