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Genetic diversity in kenaf (Hibiscus cannabinus )
UG93 cytoplasmic male sterile lines, maintainer
lines and restorer lines revealed

by ISSR and cpSSR markers
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( 1. College of Agriculture, Guangxi University, Nanning 530005, China; 2. Guangzi Academy of Agricultural
Sciences, Nanning 530007, China; 3. Guangxi Citrus Research Institute, Guilin 541004, China )

Abstract; 8 ISSR primers and 7 chloroplast SSR(¢pSSR) primer pairs were employed to study genetic diversity among
9 pairs of kenaf UG93 cytoplasmic male sterile/maintainer lines and 5 restorer lines, Nucleus genome genetic similar-
ity coefficients (SC) based on ISSR ranged from 0. 333 to 1. 000, with the average of 0. 583,0. 689 and 0. 812 among
maintainer lines, maintainer and restorer lines,and restorer lines respectively. Chloroplast genome SC based on cpSSR
ranged from O to 0. 286. The 23 tested lines were clustered into 4 haplotypes.with all 9 sterile lines were classified
into a single type. 5 of 9 couple of sterile/maintainer lines showed some degree diversity which indicated that replace-
ment of nucleus genome between sterile line and maintainer line was not complete. The results will help generating
new kenaf sterile resource and excellent cross combinations.
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Table 1 9 Pairs of CMS/maintainer lines and 5 restorer lines for test
AE & Male-sterile lines KO3A L23A P3A Fu3A B19A 763A  PA258A  722A 917A
£+ % Maintainer lines K03B L23B P3B Fu3B B19B 763B PA258B 722B 917B
Yk B % Restorer lines 992 PA297 PA299 PA302 F302
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#HKE A DNA, A ISSR - F 45 ic 8 A Ml 4 &
SSR 4y FHRICEAMEA TR R RRKKERZN
BIE .

ISSR 5|#1 K fmg K UBC K%# IR AT HT R
] A 4 2 R 4 4 BT A9 100 4% ISSR 514 (K &M%,
2004). DNA "3 & R4 20 pL, H {045 0. 2
mmol/L. dNTPs, 1, 5 mmol/L MgCl,,1 U Tag DNA
polymerase( TaKaRa , Dalian, China), 2 ul. 10 X Reac-
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ng of sample DNA, FI LB £ & F /K42 3] 20 pl.
PCR W PTC-200 thermocycler (MJ Research,
Waltham,MA) b #E47. BTN .94 CAE ¥ 4
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%4k SSR 5| ¥k FH C #R1E BRI TR E b
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CCMP10(Weising %,1999), NTCP2-16 ,NTCP18-
30, NTCP32-34, NTCP36-40 (Bryan %, 1999),
ccSSR2, ccSSR5, ccSSR12, ceSSR20 ( Chung %,
2003), DNA #'# S kRN 10 L, P35 0.2
mmol/L dNTPs, 1. 5 mmol/L MgCl,,0.5 U Tagq

DNA polymerase(TaKaRa,Dalian,China) ,1 pL 10
X Reaction Buffer,0. 2 ymol/L of each primer and
30~50 ng of sample DNA, LR 25 F /K% 2 F)
10 pL. PCR & B 7 PTC-200 thermocycler (M]
Research, Waltham, MA) b #47, R W25 K. 94
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Table 2 Name,sequence,annealing temperature and

amplified bands number of nine polymorphic primers

MR ., W Bk paEm ZOE
Primer Sequence ‘(ELJ:E ‘(ﬁf{“ Total pol/ymorphic
name Tm(C) Ta(’'C) bands bands
808 (AG)8C 57 52 7 1
812 (GAY8 A 55 50 6 3
836 (AG)8YA 58 52 8 1
851 (GT)8 YG 60 52 9 1
853 (TC)8 RT 58 50 5 3
873 (GACA)4 54 48 6 1
880 (GGAGA)>3 56 52 6 2
885 BHB(GA)>7 52 50 13 2
889 DBD(AC)7 55 50 10 3
4 it Total 70 17
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BIRBKT 0.7, AR ERE REAIFFHH R
57 0. 689;5 MEKE RIA 10 MG AR AT
0.7, B RIA B - R ECH 0. 812, Z5RFW R
2SRRI RERA > RFEMKE R
B > RE R ELS MRE RREIHBREZFED.

MBS FHME HEHERLBRBRTESRER
917B MIAE{L Bk 0.8 4b, S5 HM 5 MREE K
TSGR R FR A AR AR MR BN
0.473, L23B 5{## % P3B M@yt £ R &K, H
LR EAL A 0. 333,
22 A BR RBERMKEREH cpSSR K

M 48 R DRSSy kiG] 7 X
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Table 3 Similarity coefficient among 9 maintainer and 5 restorer lines

Name Fu3B B19B 763B Ko3B PA258B 722B 9178 L23B P3B 992 PA297 PA299 PA302
B19B 0. 667
763B 0.727 0. 400
K03B 0.615 0. 667 0.429
PA258B 0.667 0. 545 0.615 0. 667
722B 0.769 0. 667 0.714 0. 750 0.933
917B 0.615 0.667 0.571 0. 500 0.533 0.625
L23B 0. 500 0. 545 0.462 0.533 0.429 0.533 0. 800
P3B 0. 600 0. 444 0. 545 0.615 0. 833 0.769 0.462 0. 333
992 0. 909 0. 600 0. 667 0.714 0.769 0. 857 0.571 0.462 0.727
PA297 0. 667 0. 545 0.615 0. 667 1. 000 0.933 0.533 0.429 0. 833 0.769
PA299 0. 600 0.444 0. 545 0.615 0. 833 0.769 0.462 0.333 1. 000 0.727 0.833 .
PA302 0. 909 0. 800 0. 667 0.714 0.769 0. 857 0.714 0.615 0.727 0.833 0.769 0.727
F302 0. 800 0. 667 0.545 0.615 0.833 0.769 0.615 0. 500 0. 800 0.727 0. 833 0. 800 0. 909
Fa4 THERY PpSSRIYEHR.EE HANARFY
Table 4 Name,repeat,location and sequences of seven polymorphic ¢pSSR primer pairs
ClE e #HE B L E 19 5] 4 R 514
Primer name  Repeat Gene location Forward primers Reverse primers
CCMP3 T11 trnG intron CAGACCAAAAGCTGACATAG GTTTCATTCGGCTCCTTTAT
CCMP4 T13 atpF intron AATGCTGAATCGAYGACCTA CCAAAATATTBGGAGGACTCT
CCMP10 T14 rpl2/rpsl9 TTTTTTTTTAGTGAACGTGTCA TTCGTCGDCGTAGTAAATAG
NTCP3 T10 trnK intron AAGTCAAAAGAGCGATTAG TGATACATAGTGCGATACAG
NTCP20 A23 yef3 intron TCCTCGTAAGACTGAGAGAAAT TTACGAGTAATTCCGACAACTT
NTCPZ8 T14 rpl20/rpsl2 TCCAATGGCTTTGGCTA AGAAACGAAGGAACCCAC
NTCP40 Al4 rpl2/unH TAATTTGATTCTTCGTCGC GATGTAGCCAAGTGGATCA
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Fig.1 Dendrogram of relationships and similarity
matrix among 9 sterile/maintainer lines and 5 restorer
lines based on the Jaccard coefficient of similarity
from 7 cpSSR primer pairs data
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Fig.2 Spectrum of polymorphic bands between CMS/maintainer lines
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