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Development of the molecular marker cSNP
associated with male sterile cytoplasm in kenaf
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Abstract Based on the coding sequences of atp9 obtained in our previous study. three random and separate atp9
gDNA clones of the CMS (Cytoplasmic male sterility) line P3A ,its maintainer P3B and F; progeny were sequenced and
their atp9 sequence alignment were analyzed in kenaf. The results showed that there existed a base differentiation
located on 290 th of atp9 between male sterile cytoplasm and male fertile cytoplasm in kenaf. The cytoplasmic male
sterility line and F; progeny containing the male sterile cytoplasm have base T,however the maintainer line containing
male fertile cytoplasm has base A. Some germplasm resources containing known cytoplasm were further analyzed
combined with sterility analyses using sequencing and PCR amplification based on the molecular marker cSNP (T/A
transformation) located on 290 th of atp9. The results showed that the varieties of UG93-2MS-1, UG93-2MS-2, UGI3-
2MS-3, UG93-2-22, KN250, KN142, ZB90 have base T and could be amplified 319 bp fragment, and the fertility are
sterility or semi-sterility except the variety of UG93-2-22, the variety of Fuhong 992 containing male fertile cytoplasm has

base A and had no amplified products. These results suggested that the cSNP (T/A transformation) located on 290 th of
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atp9 was associated with male sterile cytoplasm or linked to male sterile cytoplasm. It can be developed into new

molecular marker to identify sterile cytoplasm.

Keywords kenaf (Hibiscus cannabinus L.); molecular marker; sterile cytoplasm; cSNP
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Fig. 1 Alignment of partial CDS of azp9 from P3A,P3B and F, progeny in kenaf
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Fig. 2 Alignment of partial CDS of azp9 from some germplasm resources containing known cytoplasm in kenaf



o4 hoE kR R R R

2016 4 2 21 &

AT F 2 A B 1) 5 5
2.3 AMAETHMEE SNP S FiRidELEORK
MR RERPAIZA

FIRAEC A B MM R R E WA T
YT cSNP 43 T bR &5 X A% 52 56 % /i 30 A 4 7
P2 MMS556 %558 75 AR & 240 A 5T (1) 210 JFK B¢ U4
R B AT TR . g SR R 2T R R IR
UG93-2MS-1, UG93-2MS-2, UG93-2MS-3, UG93-
2-22 , KN250 7E4 290 {7 ;5 AR 5L T, 5 A8 5 41 i i
cSNP o7 i — 2 5 R AR 21 992 765 290 7 15 4 B
B AL ST E AT cSNP {7 45— 3, 1 B K ) 45
5 T hr% MM556 K45 51— 2 (| 3), X st 5
Tl VL R AR W T B 7 58 290 o LA 3L T o A,
(IS 05 = o T N B ) s 2 o O W 18

b oW DI e 1 BT D e Y v B N = B 0 A
Ry BEAS AR R RN ACAS BT TR A
PERTE R, RWIBEA A 09 40 M 5T A F 40
JEDT SRR AR LD 992 fELL R A S B AN e P R R
TR Z o G2 00 4 B S T AN .
RAERLZE H B B USSR BoR B RN F i BT
cSNP 7 &5 1y Fh B %5 P UG93-2MS-1, UG93-2MS-
2,UG93-2MS-3, KN250 W BHEHE N AT X LA T,
EPH MM R RARLL 992 M A ER I N A]
F, UGY3-2-22 R VEF UGY3 B A= A i Fh iy
— R R R RR R B A AN F 45T SNP {7
SRR W] F . Bk, #F— B IE B H SNP 4
FARIC A I WO F 4 i T H A OE ]
St

280 290

310 320 330

R A A A A R RN

IO R Sl 2 G2 AAGTTTCAGTCTCAMAAAGCA
O[O R )\ SR 2. G2 A AGTTTCAGTCTCARMARRGCA
Ol ) NI 2, A A AGTTTCAGTCTCANARAGCE

JO[CCR RN 2. G2 A AGTTTCAGTCTCANARAGCE

SCACCTCTITCACATAATARAG
ACCTCTITTICACATAATARAG
SCACCTCTITCACATAATAAAG
SCACCTICTTITCACATAATARAAG

O\PRR2CRAAGTTTCAGTCTCANARAGCARGCE T
Fuh(mg992 AGAAAGTTITCAGTCTCAEAAAGCAAGCACCTCTTITCACATAATAAAGTGGAGAC

Consensus |lagaaagtttcagtctcataaagcaagcacctctttcacataataaagtggagact C ccgtgcetga

Sl X FAAZ H TR Z S cSNP
B3 RAMMEREMBLIR MM FIR arp9 EE CDS FF 5 & 5 bb 3t B

Fig.3 Alignment of partial CDS of atp9 from some germplasm resources containing unknown cytoplasm in kenaf
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Fig. 4 The ¢SNP loci of partial germplasm resources were identified based on PCR amplification in kenaf
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