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Genetic diversity of Verticillum dahliae of cotton with ISSR markers
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Abstract: [Objective)] ISSR markers were used to study the strains of Verticillium dahliae of cotton
collected from different areas to understand their genetic relationship. [Method] Twenty five primes were
chosen to determine 28 strains of V. dahliae of cotton collected from 11 different provincial areas in China
to study their genetic similarity. [Result) Nine primers having informative and consistent amplification in
the analysis of 25 primers were selected to amplify DNA of 28 strains of V. dahliae. There were 1 989 frag-
ments obtained by amplification of ISSR with those 9 primers. Among them,1 908 were polymorphic. It in-
dicated that ISSR molecular analysis had comparatively high polymorphism in V. dahliae of cotton and the
polymorphic rate reached 95. 9%. A correlation coefficient (r=0. 88) was obtained by calculation of ISSR
markers of V. dahliae of cotton and r value between 0. 8—0. 9 showed that the phylogenetic tree coincided
well,so ISSR molecular marker technique had the high consistency and confidence to detect the genetic di-
versity of V. dahliae of cotton. By using cluster analysis,it was found that ISSR polymorphism was related

to defoliating type of V. dahliae of cotton,but there was no relation to colony morphology and geographical
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distribution. [Conclusion) There were higher and lower genetic diversity between the strains of V. dahliae

of cotton collected from different areas,and ISSR polymorphism was not related to geographical distribu-

tion.
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Table 1 Pathotype and colony morphology of 28 strains of V. dahliae in different areas
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Note: AVH. Sclerotia type; AVS. Mycelium type; AVM. Intermediate type.
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Table 2 Sequence of 25 ISSR primes
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Code of primer Sequence Code of prime Sequence
4 ACACACACACACACACAG 67 TCTCTCTCTCTCTCTCCC
5 ACACACACACACACACTG 812 GAGAGAGAGAGAGAGAA
9 CTCCTCCTCCTCCTCCTC 815 CTCTCTCTCTCTCTCTG
10 GAAGAAGAAGAAGAAGAA 818 CACACACACACACACAG
24 ACACACACACACACACTC 825 ACACACACACACACACT
25 ACACACACACACACACCA 836 AGAGAGAGAGAGAGAGCA
26 ACACACACACACACACCC 848 CACACACACACACACAAG
32 AGAGAGAGAGAGAGAGAC 864 ATGATGATGATGATGATG
40 ACCACCACCACCACCACC 866 GGTGGGGTGGGGTG
45 ACACACACACACACACGC 886 CTCCTCTCTCTCTCTCT
47 ACACACACACACACACGT 885 GAGGAGAGAGAGAGAGA
50 TGTGTGTGTGTGTGTGAG 888 CACCACACACACACACA
60 AGAGAGAGAGAGAGAGGG
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1 51 A7 XT84 A A 95 2200 T &5 K 4 DNA (97 3 25 21
M. DNA Marker;1~17. K%}y JD.SM,PY .HB.BJ.SC.XJ,AH,SL.JS.SD,HN,SS,AH1,HN3,YN,]J]J
Fig.1 The results of PCR electrophoresis products amplified by primer 47 with DNA of V. dahliae of cotton
M. DNA Marker;1—17.JD,SM,PY,HB,BJ,SC,X]J,AH,SL,JS,SD,HN,SS,AH1,HN3,YN,]J]J,respectively
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&2 5149 885 X ¥4 AL B TR B X 40 DNA (47 15 45
M. DNA Marker;1~17. #K % & JD.SM.PY . HB1.BJ.SC4 . XJ . AH,AH1 .HN3,YN.JJ.SL.JS.SD.HN.SS

Fig. 2 The results of PCR electrophoresis products amplified by primer 885 with DNA of V. dahliae of cotton
M. DNA Marker;1—17. JD,SM,PY.HBI1,BJ.SC4.XJ,AH,AH1.HN3,YN.JJ.SL,JS,SD, HN, SS, respectively
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Table 3 Polymorphic ISSR markers amplified by 9 primers with DNA of 28 isolates of V. dahliae

GIE7E 82 F1F3)(5"-3" Fric Z B EPRIC#
Code of primer Primer sequence Marker number Polymorphic marker

4 ACACACACACACACACAG 277 263

24 ACACACACACACACACTC 139 129
25 ACACACACACACACACCA 240 231
47 ACACACACACACACACGT 89 83
60 AGAGAGAGAGAGAGAGGG 408 398
885 GAGGAGAGAGAGAGAGA 104 98
818 CACACACACACACACAG 200 189
888 CACCACACACACACACA 74 70
866 GGTGGGGTGGGGTG 458 447

2.3 BT ISSRMMEEERANBRESHEEDT FIW) X5 28 A AL B 2 0 T bR EAT 0 R
2.3.1 @AM AKSH  MHA LA 9 A ISSR 1 90842 25 1 A7 i . X BE AL ¥k 2%l S it ).
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Fig. 3 Dendrogram based on ISSR fingerprints of 28 isolates of V. dahliae of cotton

FH 2% 1A A B 20 TR e AR 2 8 e AR 3 v
(R 53 A AT AL, > st AR AL R BCH 0. 65 B, 5 i 5 4k
T 2 T S0 2 T B i AR B 2 TR O R IX 43 o
S 5 T 24 3B AL AL R B 0. 84 I, 2 b B 26 Y 1
BRR AR LLX 43 Bl WL ISSR 1 5 25 1 A 5
T 14 7% W 5 75 BAT — 8 WA DGk

X ISSR A G5 L 55 T bk 1) 18 75 T2 A8 34T L8R
KR REGERAKBEHEZA (AVH) , § 2 &
(AVS) a1 (AVM) 3 F A4S 6] 1 B 75 B 76 X 4y
FF. ML ISSR 9 2 A1 5 1 V5 B & 28 2 6]

e B R
3 4w

Encarnacion %) X 4 46 5 25 95 V& i 78 Ak V5
MBS RAPD Z2 28 AR SR T T WF5Y . 45 2%
Sz B R 9 0 R TR R A3 S0 TR TN [ A 2
o, ARWRIESE A S AL, 7E AL AL R ECh 0. 65
B BRR BB T Y 3R 5 I R B AR AR DX 4 TRk L (H
TEBAE AR, R BN 0. 84 BF, AT LIKE 7% 751 45 9k 9% it
RIBEAR 4% X 43 FF . B IESE L ISSR ) 2 2850 5 9%



18 P BB R R AR

539 %

JE B T4 5 5 AR R e A LA — A

ISSR FRic 76 45 46 35 259 7 v 25 9m1 4E
2 R AL g v ) F 7 3R B L S TR TR PR 2 ) R %O R
(4328 30 15 5 HL ot B R B AR e . 2N R R
FH ISSR H7 A X & 1 3 7 A DX R I %8 A% 0 2R A7 40 F
& Lo 45 R R B 22 A 1 5 TR U R R B
FOEME . 2 RE ok A TR B K R M X 14 A i
TR E VAT T ISSR 4 T4 8040 My - 45 SR & 1
ISSR Z 5Pk 55 1 3R R IR R 3R B0 Hh A DG 1k . Mg
e = R RAPD 3 AR X 118 B A 7] 1 bk b 48 &
T 5 Ml R R Y S BT R B TR R 2 A S R R 2
[ ANFEAEAE DG . AT SR ISSR HRHRFE T 28
PR AN [7] 35 Sk 5 A% A 55 2505 DR R BRI SR X 6 &R
33 AL 22 B P 0 M BHEOR VR 22 (0] (9 56 R B, R4 M
RLRECH 0. 65, B8t 1% A0 oL B /N B R B AN TR
b FH R Y 1) TR RE ™S X 43 T K, i ISSR O P A
55 i R R B A G PE AR K. 34, ISSR FRid Y R 2%
S5 K BE 55 M A6 25 T Y TR TR R S R A S —
RIARAE 85 259 i ISSR 2485 1M 5 i 5 T A8 28 1 2 ()
A e B H AR G

O

AT 4SS R TR B A 28 MRAT AE #5259 1 bk
TE LRI R BN 0. 65 I A FE20 IF, P W H s % A4
U A S ZRE A, ISSR bRic £ fif A6 2 22
o R B B 2 S I bR IC B R X AL B S
o3 T 5L A% 22 B 1 1R 2 BT B A A v I — B0 R R E
J . ISSR Z 3P 15 i A8 B 25 005 0 i 1A 7)o 25 IR
(&M 557 — 52 B A D&k L 5 7R V8 T2 2 28 A A
MR R A A S MRS K. e Ak B T AR B A AT Y
K B 25 05 A AR 1 R A B0 L 3D R AT b G
FEAECR X BEAR AT B 5 o DA R L 2538 i A7 afF —
B IE .

[ 5% 30k ]

[1] gt , J A . Fe EAR e F Mt e S B [T Mk
1,2003(2) ;120-124.

Yu S X,Fan S L. The evolutions and prospect of cotton genet-
ics and breeding in China [ J]. Cotton Science, 2003 (2):120-
124. (in Chinese)

[2] Zietkiewicz E,Rafalski A,Labuda D. Genome fingerprint by simple
sequence repeat (SSR)-anchored polymerase chain reaction amplifi-
cation [ J]. Genomics,1994,20:176-183.

(3] ZHEgHE, BRI, ISSR 43 F b i K H B [T, 2Bk 2 il 4
2008,14(19) :45-46.

Luo H Y,Chen Y Y. ISSR molecular marker and its using [J].

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Anhui Agricultural Science Bulletin, 2008, 14 (19) : 45-56. (in
Chinese)
FE @Y. ISSR 43 F A ic K H AR ML 3t A% 2= BF 5 eh iy 2 Y [T ],
#1E,2002,24(5) :613-616.
Wang J B. ISSR markers and their applications in plant genetics
[J]. Heredities,2002,24(5) :613-616. (in Chinese)
Pradeep Reddy M, Sarla N, Siddiq E A. Inter simple sequence
repeat(ISSR) polymorphism and its application in plant breed-
ing [J]. Euphytica,2002,128:9-17.
Li ] M, Jin Z X. Genetic structure of endangered Emmenopterysh-
enryi Oliv based on ISSR polymorphism and implications for its
conservation [ J . Genetics,2008,133:227-234.
Fang D Q, Roose M L. Identification of closely related citrus
cultivars with inter-simple sequence repeat markers [J]. Theo-
retical and Applied Genetics,1997,95:408-417.
R, EE P ik, % 22/ Cymbidium fHY) ISSR i 1%
LRSI (1], #i4%.2008,30(5) :627-632.
Wu Z X, Wang H Z, Shi N N, et al. The genetic diversity of
Cymbidium by ISSR []J]. Heredities,2008,30(5) ;:627-632. (in
Chinese)
Ammiraju S S,Dholakia B B, Santra D K, et al. Identification of
inter simple sequence repeat (ISSR) markers associated with
seed size in wheat [J]. Theoretical and Applied Genetics, 2001,
102.726-732.
Ratnaparkhe M B, Tekeoglu M, Muehlbauer F J. Inter-simple
sequence-repeat (ISSR) polymorphisms are useful for finding
markers associated with disease resistance gene clusters [J].
Theoretical and Applied Genetics,1998,97:515-519.
Danilova T V,Karlov G 1. Application of inter simple sequence re-
peat (ISSR) polymorphism for detection of sex-specific molecular
markers in hop ( Humulus lupulus 1..) [J]. Euphytica, 2006,
151.15-21.
Casasoli M, Mattioni C,Cherubini M, et al. A genetic linkage
map of European chestnut (Castanea sativa Mill. ) based on
RAPD,ISSR and isozyme markers [J]. Theoretical and Ap-
plied Genetics,2001,102:1190-1199.
Gaurab G, Subhash K R, Kaushik G, et al. Sex detection of
Carica papaya and Cycascircinalis in pre-flowering stage by
ISSR and RAPD [J]. Current Science,2007,92(4) ;25.
Tikunov Yu M, Khrustaleva L I, Karlov G 1. Application of
ISSR markers in the genus Lycopersicon [ J]. Euphytica,
2003,131:71-80.
Saghai M A, Soliman K M, Jorgensen R A, et al. Ribosomal
DNA spacer-length polymorphism in barley: mendeian inherit-
ance , chromosomal location and population dynamics [J]. Proc
Natl Acad Sci USA,1984,81(24):8014-8018.
Gy A R VEAE R . /i fk CTAB 2 PR 73 i $2 B 22 4R 1
B DNA [J]. VLA K 22412, 2003, 2(6) . 72-73.
Yi R H,Zhu X R, Zhou E X. Micro-simplified CTAB method
for rapid DNA extraction of filamentous fungi [J]. Journal of

Zhanjiang Ocean University,2003,2(6) :72-73. (in Chinese)
(T 4% 125 )



