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Abstract: [ Objective] The ISSR-PCR reaction system was optimized. The primers which produced
clear and rich polymorphism bands were screened. The genetic similarity and their sources of Verticillium
dahliae from Shaanxi were tested. [Method] 13 isolated V. dahliae strains from Shaanxi of V. dahliae and
3 standard strains (from Xinjiang hetian, Shaanxi jingyang and Henan anyang) were tested so as to find out
the correlation between genetic diversity of Verticillium dahliae. [Result] The optimal concentration reac-
tion system was 0. 5 pmol/L primer,1. 5 U Taq DNA polymerase, 150 pymol/L dNTP. Two primers 842
and 834 were screened. The isolated Verticillium dahliae strains were clustered into 2 genetic line ages at
0. 36 genetic similarity. [Conclusion) The strains from Shaanxi have a distant relationship with V. dahliae
strains from Xinjiang and Anyang,and shows some relation with their geographical originals.
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Bb P s AN [R]85 25 Al RAPD 2p A7 22 5%, il
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PCR H—5[ ¥y, XF 2 /4~ g B0 5 n] A [ i) SSR
FPA R 2 20 B H TR DNA X B b7 948, 1%
bR A HE i 2 A MEKF R DNA &2
AARAFERE AL © 2 N T AR ) Bh 3 R ] 04 22
W5 o A PR S # 3 4% B i T 1Y HoAT .
KU AE X T H AL Z %5 ISSR (inter-simple sequene
repea) bRICHFIE By HIE . A 50 X5 A 48 B 2 T 1S-
SRS A Z AT i — 25 B DL Ak D T 51 4 v o
MEARERER G X BT SC T 6 A b XA 8 B
25 R 1) 184 2 KRR BEAT 40 A s LU 23 K F T i
s AL AL HE S 5 M 3R R 2 18] () OC &R i L XA
16 V8 22005 TR 1 255 B IR R AL S A
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Table 1 Sampling places and sampling dates of V. dahliae from Shaanxi Guanzhong Area
[k R SRAE b R A 1 [1] [k R SRAE b g R 4R 5[]
Strain code Sampling place Sampling date Strain code Sampling place Sampling date
Vi B 7 47 B Qianxian, Shaanxi 2007-08 Vi B 4% % Yangling, Shaanxi 2006-09
Vs [k 76 5% B Qianxian, Shaanxi 2007-08 Vs Bk it % Yangling, Shaanxi 2006-09
Vioz B VG 2 € Jingyan, Shaanxi 2005-09 Vo B VG i B Meixian, Shaanxi 2005-09
Vi BV 2} 1 Doukou, Shaanxi 2005-09 Viso Bk v 8 B Meixian, Shaanxi 2005-09
Vs [ 7 <} 1 Doukou, Shaanxi 2005-09 Vios [ 74 J8 B Meixian, Shaanxi 2005-09
Vg B 76 3] 0 Doukou, Shaanxi 2005-09 Vo 7 % Anyang, Henan 2004-09
Vo B 74 X4 5F Xingpin, Shaanxi 2006-09 Vi FriE A Hetian, Xinjiang 2004-08
Vi B 76 2% 5F Xingpin, Shaanxi 2006-09 Vse B V3% BH Jingyang . Shaanxi 2005-09
1.2 HMIEEZERE DNA HIRE HARAIRAF G .
VR T R A B 2 AT BP0 40 2 ) e 3 A TR &2 ISSREIMKIFT
PR B PR (150 r/min) 25 CH:3% 30 d, i Table 2 Sequences of primers
153 AR Z LA 1ok 38 ¥ VR TR AILTH 1% (FD-1Heto- 514 F# 81 (5'-3") 514 5 (5'-3)
Hol A/S) I & - o Primer Sequence(5'-3") Primer Sequence (5'-3")
oltenA/S) =20 CORATTF &5 M. R M ECH 890 VHV(GT); 812 (GAYG
SDS-CTAB J7 ik 2 HUE #k (19 DNA, 10 g/ L By i H 811 (GA)SC 844 (CT)sRC
HERE B UKk, EB 4 5, BE I 12 & 4 (Dolphin-Doc 812 (GA)A 845 (CT)5RG
N N 814 (CTsA 848 (CA)sRG
Weal Tec ) M5 F- it eI 2 DNA 45,
alTeo WA R SO FME DNA Jg, 0 (O s e

1.3 5
5| YRR 3 5 18 L P K 2% (University of Colum-
bia) Ay ISSR 5IYFH (3 2) . 1 LilgEY) T#

#(Nore) :R=A.G; Y=C.T;B=C.G.T; V=A.C.G;D=A,
G.T;H=A.C.T,
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1.4 ISSR PCR R Rk Z B4k

IR bR V32 19 DNA Sy, >k 25 L K
K& 317 ISSR ¢ 4%, §7 W9 /K R AL 45 10 X Bulfer
(MgCl, 20 mmol/L),dNTP 10 mmol/L,5|% 14. 5
pmol/L,DNA #it 2 mg/L, Tag DNA X & fiff 2
U/ p L, FHTC B W ZE K R B IR R 2R B 25 L, H
T dANTP By 2 3 B2 53 S B # O 100, 150 Al 200

pmol /L, 5| ¥y £ e & 43 | ¥ &~ 0.2,0.5 Fl 1. 8
pmol/L. Taq DNA BA& R 1.0 f11.5 U
(% 3), PCR 441,94 C 4 min; 94 C 30 s,
57~60 C UK #imiw) B K 45 s, BIH A FEAR 1
‘C,72 CHEfft 2 min, 10 MEF; 94 C A5k 30 s,
47~50 CURBI®m &) B K 45 5,72 CHEAH 2 min,
33 MEIR ;72 CHEA# 5 min; 25 CLAAFE&H .

%3 PCRREIH ANTP.5|##0 Tag DNA BREEHMNAE

Table 3

Combinations of dNTP, primers, Tag DNA polymerase in PCR

52~ KEWFEK /L 10X Buffer/pl dNTP/ 314/ (umol « L1 Tag DNA DNA &f)%/
Code Sterile ddH, 0 (Mg?+) (pmol = L1 Primers . Rap/uo o (mge LD
aq DNA polymerase DNA template
1 18.2 2.5 200 0.8 1.5 2
2 18.7 2.5 200 0.5 1.5 2
3 19.2 2.5 200 0.2 1.5 2
1 18.9 2.5 150 0.8 1.5 2
5 19.4 2.5 150 0.5 1.5 2
6 19.9 2.5 150 0.2 1.5 2
7 19.0 2.5 100 0.8 1.5 2
8 19.5 2.5 100 0.5 1.5 2
9 20.0 2.5 100 0.2 1.5 2
10 18.5 2.5 200 0.8 1.0 2
11 19.0 2.5 200 0.5 1.0 2
12 19.5 2.5 200 0.2 1.0 2
13 19.2 2.5 150 0.8 1.0 2
14 19.7 2.5 150 0.5 1.0 2
15 20. 2 2.5 150 0.2 1.0 2
16 19.3 2.5 100 0.8 1.0 2
17 19.8 2.5 100 0.5 1.0 2
18 20. 3 2.5 100 0.2 1.0 2

1.5 S|#¥KisiE
I 1.4 Ak i B R AR R 5 RO A% R G
B9 10 4% ISSR 3@ 51 ¥ 47 PCR 473 , i i 11y 2
BYEHGR 5 .
1.6 MEEZHFEH ISSR 447
FIF 1.4 i 4k ISSR PCR W A& 2 Fl 2 i

M M 15 e i 2 MR R I 5 W, X R A
BEVE e 6 A Ml DX A A A8 3 =06 T iF 4T PCR ¥4,
1.7 #IEAE

¥ PCR =¥ 3K 75 HL UK B35 1 % B 2% Y 40
F 1A FhRic ACE L SIS &S, e
B [a]— i & I DNA i A L1741t AW rid
R 1L, TR 0,4 i 0 /1 HFE , AN 30 &3 WL B
HRE MW . R Dice & BT 5 #R 0] 40 L) &
]S, .

S, =2N,/(N,+N,).

AN HERE A EE N, R &
BH N AW EAREFHH. RH UPG-
MA ¥ 47 B 2K M. B8R H &4

NYSTS 2. oM 47,
2 RS540

2.1 MILHEERE DNA IR

22 By G W B I F Uk K I, SR H Bk B SDS-
CTAB 757 5 $2 U DNA Z& a7 W B, & & 0. 416
pg/p L A YR BTN E DNA 45 (Asg /Asso )
BIE Jg 1. 74, A4l BE X454 PCR IESK .
2.2 ISSR PCR R Rk &Lk
2.2.1 ANTPRE* PCR ¢ % s HE 10LUE
L PCR 3 7= W) i 554 Bl & ANTP 3k B2 A 385 im i
AR AR BT, AR5 5 UK IE . B4 ANTP ¥ R 150
pmol/L B, § 1Y J& 2 € 24 AR T B, 8 3 & 150
pmol/L A dNTP ALk JE .
2.2.2 Taqg DNA %48 B2 PCR ¥y % m H
Kl 1A LA . Tag DNA RERHEHR 1.5 U
. PCR 41 557 8¢ Tag DNA R &M R 1.0
U B 0 LB 52 il 1.5 U 2 Tag DNA R4
A=,
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2.2.3 B Mk EXNPCR®GHw mE1AW,E] ZEA DL E ARG 45 50T LA E AR AL S R 1S

PIvk B2y 0.5 pmol/ L i . B 28 W] LAY 4 75 i ) 5%
i o B R BN AT R Y SR L B U ST
AR,

CK M 1 2 3 4 5 6 7 8

SR F Al B WK & (25 L) F ANTP #5189 & 43
B2 150 #1 0. 5 pmol/L, Tag DNA 5 45 i i) H]
1.5 U,

K1 RRAE B ZE N I ISSR AN [F] 52 i 7K &R 1 PCR 97 3 25 21
CK. LH K ;M. Marker; 1~18 {KIk 5% 3 ¥ 5 1~18 X}
Fig. 1 PCR amplifications of different components of the ISSR of Verticillium dahliae

CK. Sterile distilled water; M. Marker;1—18 correspondingly are table 3

2.3 SI¥KTEIE

FIFH DAL ISSR A 5, N 10 555149 o i i 1
B S PESR Y 842 1 834 2 A5 W . Hoh H 842 51
Py 13 K&, BA Z BN &KW 10 &, b
70.7% ;834 gl Rt 10 Kk A 28
4 8 4515 80,
2.4 MREEERE ISSR 4447

519 834 XF 16 /A 462 250 1A B Ak 1) PCR 4

AR LA 2. N 2 wf LU KR 16 A4 4E
TN A AR B Z e RE e R (A
3) 216 AN A€ B 25 T I PR AE R 1L A 8L R KK 0. 36
Wby 2 ABARTE R G AR T ALAE 14 DERR 0k
TRV £E 0. 64 AL LA A2 2 AN 3 e
SR A S A B B SR IR AR R 5 I R
11 A2 45 9 i 22 B S B S A 2 B R

&2 514 834 XF 16 A 4L 15 22 993 18 B bR 19 PCR 97 1 25 21
CK. LI K s M. Marker; 1~16. RIK AR R BERE Viz . Vas « Vier s Vine s Vor < Vag « Vao s Vi W Vig W Vs Vo« Vizo « Vies « Vao s Vig « Vigo
Fig. 2 Results of primers 834 PCR amplifications of 16 Verticillium dahliae

CK. Sterile distilled water; M. Marker;1—16 strains correspondingly are Vs, VsssViez s Viizs Vor s
V29 'V70 7V4l 7V49 7V53 3V69 ?Vl30 ?VIOG ?VZO 9V56 VV140
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Fig. 3 Cluster analysis of genetic distances among 16 Verticillium dahliae
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