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Abstract: The homology-based candidate gene method was used to identify the specific PCR markers linked to cyto-

plasmic male sterility (CMS) in cauliflower ( Brassica oleracea var. Botrytis.). By searching the DNA and protein

data-base of NCBI , correlative genes or open reading frames were identified . Through analysis of biosoft, based on

the conservative regions ,five primers were designed . Among them. only primer P9/P10 produced a 313- bp specific

fragment. Identified by individual plant testing , analysis of RT-PCR and dot blot , this fragment was only found in CMS

cauliflower knxd612. Analysis of the sequence indicated it was high homologous (98% ) with orf138 of Ogura CMS

radish. Preliminary results suggested that the cytoplasmic type of CMS cauliflower knxd612 might belong to Ogura

type. This research offered a good foundation to further investigate the CMS mechanism of cauliflower at molecular

level.
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1.1
(Brassica oleracea var. Botrytis)
knxd612, knxmb26,
2~5cm ; o
1.2 DNA DNA
0.29 QI
.CTAB ¥ DNA, 50 uL TE
(pH=8.0) ,RNase 37C 24 h,—20TC .
1.3 RNA cDNA
10 , , Trizol (In-
vitrogen) RNA, DEPC 50
puL ddH, O . 5u OD , —70C o
cDNA cDNA (Roche) .
1.4 CMS
NCBI )
1085 CMS )
, 5 CMS : atpA,

atp6, atp9, cox T . orf1, OMIGA, Primer premier
5.0 )
P1/P2. 5 GAATTTGCCAGCGGTGTGA3'/5’
TGGTCGGCGTATAACAATAATGA3 (atpA) ;
P3/P4. 5" ATGATTTCGTGCTGAACCTGGS3'/5’
ATATAGCTACACCTAATTCCAGACC3  (atp6) ;
P5/P6:. 5 CATGTCAATGCTATGTCGATC3'/5’
TCAGTAATGCATCGGATGAGT3 (atpd) ;
P7/P8. 5"GCTTACTAGTATGTCTGTATCG3'/5’

ATGCAACATGCAATGCTGAATGGT3 (cox 11 );
P9/P10. 5°CCATATTTGGCTAAGCTGGTTTTC-
T3'/5'TATCATCTCGGTCCATTGTCCAC3’ (orfl1),
1.5 CMS PCR
DNA ,
PCR . PCR 25 uL,
TuL DNA(50 ng/uL),0.5 uL dNTP(0.2
mmoL/L) ( ). 1 L
(0.5 ymoL/L),2.5 yL 10 X PCR .1 uL Taq
DNA 2 U)( )19 yL ddH, 0.

:94C 2 min, 94T 30 s,55TC 1
min,72C 1 min 30 s . 3 72T
10 min, 5 uL PCR 2%
1.6
DNA ,PCR
1.7 RT-PCR
cDNA )
,PCR o
1.8
:PCR . PCR 25
uL . 0.5 pyL dNTP(0.2 mmoL/L),0. 1 yL DIG-
11-dUTP (50 ymoL/L) (Roche), 18.9 uL ddH,0,
; : DNA
RNA TuL (50ng) )
(254 nm)3 min; . el
1.9
PCR (
) blast .
2
2.1 PCR
PCR
) Tm o
DNA »5
PCR o C D P5/P6., P7/P8,
; P1/P2, P3/P4 ,
3 P9/P10
300 bp, 600 bp,
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1 PCR
P1/P2,P3/P4,P5/P6,P7/P8,P9/P10 atpA, atp6.
atp9, cox I . orfl 31,3,56,7,9:.CMS
2,4,6,8,10: ;M: 100 bp marker.,
Fig.1 PCR analysis of candidate primers in CMS 3 P1/P2,P3/P4, P9/P10 RT-PCR
. C o . P1/P2,P3/P4, P9/P10 atpA. atp6.orf1
line and maintainer line
, ) 1,5,9: CMS DNA; 2.6,10: DNA;
P1/P2.P3/P4.P5/P6,P7/P8.P9/P10 were used to amplify
3,7,11: CMS  cDNA; 4,8,12. cDNA;

the fragment of atpA, atp6, atp9,cox I , orfl
M: 100 bp marker,

Fig.3 Analysis of RT— PCR by primers of P1/P2,
P3/P4, P9/P10

respectively; 1,3,5,7,9:CMS line;2,4,6,8,10;maintainer line;
M: 100 bp marker.

2.2 PCR P1/P2,P3/P4 ,P9/P10 were used to amplify the fragment
of atpA, atp6, orf1 respectively;1,5,9:genomic DNA
P9/P10 . 10 pa. ab pectiveyy 9
of CMS line;2,6,10:genomic DNA of maintainer line;
’ DNA PCR ’ 3,7,11.cDNA of CMS line 4,8,12.cDNA of maintainer line;
( 2) P9/P]O o M: 100 bp marker.

4 Southern Northern

2 P9/P10 PCR
1,3: RNA:2.4.CMS RNA;
1:CMS DNA;2. DNA;3~6:CMS
5.7: DNA;6.8:CMS DNA;
DNA;7~10: DNA;M: 100 bp marker,
C: Corfl ~ CMS Do

Fig.2 PCR test of individual plant using
primer P9/P10
1:DNA pool of CMS line;2:DNA pool of maintainer line;
3~6:individual DNA of CMS line; 7~ 10:individual DNA of

Fig.4 Analysis of Southern and Northern dot blot
1,3:total RNA of maintainer line;2,4:total RNA
of CMS line;5,7 :total DNA of maintainer line;
6,8 :total DNA of CMS line;

maintainer line; M: 100 bp marker. . . .
C: control (PCR product of partial orf1 in CMS line) .

2.3 RT-PCR CMS 2.4 Blast
PCR s 313 bp(acces-
orf1, atpA, atp6 sion number: AY515496) 39
RT-PCR C 3, (  5);Blast
orf1 » Ogura
. atpA atp6 orf138 o

i P9/P10 PCR
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Fig.5 The result of sequencing and analysis of blast (the shadow and underlines with arrows

indicated the three 13 codon repeats)

3 o Ogura
orf138 Ogura
[17.18] 39
s RFLP.RAPD, , s
AFLP r19]
10~16
Lol ( 5, orf138  Ogura
o 16kD
o . b
’ [20]
0 Ogura )
° Ogura o
o Ogura
° ’
b
b
’ ’ °
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