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Molecular Identification of A Purple Chinese Cabbage CMS Material

ZHANG De-shuang, CHEN Bin, ZHANG Feng-lan, YU Yang- jun,
ZHAO Xiw yun, YU Shuar-cang, XU Jia bing
(Beijing Vegetable Research Center, Beijing  100097)

Abstract: In order to identify and certify the genotype of a purple Chinese cabbage CMS, and use the purple character
istics in Chinese cabbage, off 138 primers were used for PCR analysis in 6 maerials including purple Chinese cabbage CMS,
maintainer line 07721, Fy, 3 back crossing segregating plants BCr- 1, BC+2, BC+-3. Then the PCR products were cloned, se-
quenced and aligned. Results showed 309 bp fragments could only be amplified in purple Chinese cabbage CMS, Fi, BCr 1,
BC+2, BCt3, excluding maintamner line 07 721. Alignment results showed of 138 in purple Chinese cabbage CMS was ho-

mologous to Ogu CMS in Raphanus satiwus and cybrids of Brassica crops with Rghanus sativus. The identities among them
were 99% . E value was 2e-155. Therefore, the purple Chinese cabbage CMS material belongs to an improved Ogu CMS

gemotype. The application of the CMS genotype and purple genes in the future is discussed.
Key words: Purple Chinese cabbage; Ogu CMS; oif138; Application

Fl( « ’7),

) 100%,

:2009- 03— 25
: (30871710) ; (6092009) ;
(1969- ),



3 KIERF: | HEE KGO E@ERTAEFR O TE L

A G T A
175 RAGRIGULTURAE
BOREALI-SINICA

[2]

s : Ogu CN[S
Pol CMS CMS 96+ ,
CMS
(Homology- based
candidate gene) >l ,
af 138 ,
DNA PCR , )
) , CMS

e

1.1
Fi, F
s BC,
CMS . 0%721,
Fi,3 BCi
1.2
1.2.1 DNA 13
s CrAB CMS
0%721 Fi1,3 BC BCr1 BCr2 BCt+
3 DNA
1.2.2 of 138 "
[5]
of 138 , 1
1 o138
Tab.1 o1f 138 primers used for PCR analysis
Gene Primer

of138  5—CCA TAT TTG GCT AAG CTG GIT TTC B3
5-TAT CAT CIC GGT CCA TTG TCC AG-3
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Fig.1 Electrophoresis of DNA isolated by CTAB method
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Fig.2 PCR products of CMS and maintainer
by 01f138 primer combination

2.2
of 138 PCR



A C T A
ABRIGULTURAE £ o4 R OF R % %
BOREALI-SINICA /O il il 5
: 2 , CMS, , 300 bp
F1,BC+1, BC+2, BC+3 300 bp s CMS
: 07-721 Ogu CMS
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) b Flv PCR 2 2
BCr1, BC+2, BC+3 CMS , ,
, 300 bp , : 309 bp CMS
07721 CMS 3
CCATATTTGGCTAAGCTGGTTTTCTAACAACCAACATTGTTTACGAACCATGAGACA
TCTAGAGAAGTTAAAAATTCCATATGAATTTCAGTATGGGTGGCTAGGTGTCAAAA
TTACAATAAAATCAAATGTACCTAACGATGAAGTGACGAAAAAAGTCTCACCTATC
ATTAAAGGGGAAATAGAGGGGAAAGAGGAAAAAAAAGAGGGGAAAGGGGAAATA
GAGGGGAAAGAGGAAAAAAAAGAGGGGAAAGGGGAAATAGAGGGGAAAGAGGA
AAAAAAAGAGGTGGACAATGGACCGAGATGATA
3 CMS
Fig.3 Sequence linked to a purple Chinese cabbage CMS
#HH3E orf138  CCATATTTGGCTAAGCTGGTTTTCTAACAACCAACATTGTTTACGAACCATGAGACATCT 60
CECEEEEEETEEE e e e e et e e e ey e e e e e
BN orf138 CCATATTTGGCTAAGCTGGTTTTCTAACAACCAACATTGTTTACGAACCATGAGACATCT 298
HHZ orf138  AGAGAAGTTAAAAATTCCATATGAATTTCAGTATGGGTGGCTAGGTGTCAAAATTACAAT 120
FECEEETEEETEE e e e e e e e e e e e ey e e e e e
B orf138 AGAGAAGTTAAAAATTCCATATGAATTTCAGTATGGGTGGCTAGGTGTCAAAATTACAAT 358
HER orf138  AAAATCAAATGTACCTAACGATGAAGTGACGAAAAAAGTCTCACCTATCATTaaagggga 180
FECELEEEEETEEE e e e e e e e et e e e e ern
BN orfI38 AAAATCAAATGTACCTAACGATGAAGTGACGAAAAAAGTCTCACCTATCATTAAAGGGGA 418
HHEK orf138 aatagaggggaaagaggaaaaaaaagaggggaaaggggaaatagaggggaaagaggaaaa 240
FECELEETETTEEE e e et e e e e e e e e e e e e e e eyt
BHD orf138 AATAGAGGGGAAAGAGGAAAAAAAAGAGGGGAAAGGGGAAATAGAGGGGAAAGAGGAAAA 478
HH3K orf133 aaaagaggggaaaggggaaatagaggggaaagaggaaaaaaaagaggTGGACAATGGACC 300
FEVEEETEEETEEer e e e e e e e e e e e e e e e et
B orfl38 AAAAGAGGGGAAAGGGGAAATAGAGGGGAAAGAGGAAAAAAAAGAGGTGGAAAATGGACC 5638
EBEXE of GAGA 304
111
B H orfi38 GAGA 542
4 CMS oif138 Ogu orf138
Fig.4 Comparison of o01f138 in purple Chinese cabbage CMS with Ogu 01f138 in R. sativus
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+ Brassica oleracea var.capitata
+ Raph sativus mitochondri
4 Raphanus sativus mitochondri
4 Raph sativus mitochondri
4 Brassica oleracea var.italica cu
4 eudicots 15 leaves
Raph sativus strain L-51+-+
4 eudicots 1 2 leaves
4 Brassica sp.cybrid mitochond.
+ R.sativus mitochondrion orfl---
4 B.napus cybrids mitchondrial
4 Raph sativus cyfoplasmic.
+ Raph. sativus mitochondri
Raphanus sativus mitochondri
1cl137321 A
Brassica oleracea var.capitata
of 138
Triangle ndicates af138 in purple Chinese cabbage CMS.
5 Blast orf138
Fig.5 Homologytree produced by Blast pairwise alignments
2 CMS oif138 Ogu CMS
Tab.2 Comparison of 01f138 in purple Chinese cabbage CMS with Ogu 01f138 in Brassica and Rap hanus
E I
Accession Description E value Max identiy
EU604644. 1 Brassica oleracea var. itdica cultivar NAU-Y04A tRNA-Met ( rnfM) gene, complete se-
quence; and ogura cytoplasmic male derility-related protein gene, complete ods; mie 2e-155 99
chondrial
EU604643. 1 Brassica olaacea var. italica cultivar NAU-Lb03A tRNA-Met (tmfM) gene, complete se-
quence; and ogura cytoplasmic male derility related protein gene, complete ods; mie- 2e-155 99
chondrial
AY567471. 1 Rap hanus sativus strain 1-51 chun A-4 cytoplasmic male sterile- associated protein gene,
] e, . 2e-155 9
complete ods; mitochondrial
712626. 1 Brassica sp. cybrid mitochondrial DNA for ORF158, ORF138 and tRNA-Met 2e-155 9
718896. 1 R. sativus mitochondrion orf138, oif B and trnfM genes 2e-155 9
712627. 1 B. napus cybrids mitochondrial atpA gene encoding ATPA 2e-155 9
DQO10330. 1 Rap hanus saivus cytoplasmic male sterile- associated potein gene, complete cods; mie-
. 2e-155 9
chondrial
AB055442. 1 R hanus sativus mitochondrial gene for ORF138, haplotype:H, complete cds 2e-155 9
AB055441. 1 Rap hanus sativus mitochondrial gene for ORF138, haplotype: G, complete ods 2e-155 9
ABO055439. 1 Rap hanus sativus mitochondrial gene for ORF138, haplotype: E, complete cds 2e-155 9
AB055438. 1 Rap hanus saivus mitochondrial gene for ORF138, haplotype: D, complete cds 2e-155 99
AB055437. 1 Rap hanus saivus mitochondrial gene for ORF138, haplotype: C, complete cds 2e-155 9
AB055436. 1 Rap hanus sativus mitochondrial gene for ORF138, haplotype: B, complete cds 2e-155 99
AB055435. 1 Rap hanus sativus mitochondrial gene for ORF138, haplotype: A, complete cds 2e155 99
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