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Molecular cloning and characterization of BcMYBogu, a novel
member of the MYB family involved in OguCMS in Brassica
campestris ssp. chinensis
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Abstract: In the attempt to elucidate the molecular mechanism of CMS. Ogura cytoplasmic male sterile (OguCMS) lines
were obtained in Chinese cabbage after interspecific hybridization between Brassica. napus L. OguCMS and B. campestris
ssp. chinensis followed by recurrent backcross with B. campestris ssp. chinensis as the pollen donor. The CMS lines were
significantly characterized by the whitish anther and indehiscence of anther. The tapetal hypertrophy with excess vacuola-
tion was the first observed defective soon after the tetrad stage, subsequently the microspores defected in pollen wall forma-
tion, and later the cytoplasm detached from the exine wall and underwent degeneration. With aid of cDNA-AFLP and
RACE approaches, we cloned the BcMYBogu(GenBank accession No: EF127861) in Chinese cabbage, which is premature
expressed in early and middle stage floral buds of OguCMS lines, and predicted to encode a novel protein with a DNA
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binding domain: SH[AL]JQKY[RF] motif at the N-terminus. Phylogenetic comparison revealed that the BcMYBogu was
clustered with AtMYB32, AtMYB26 and AtMYB4, which were indicated to be involved in male sterility in Arabidopsis
thaliana. The BcMYBogu transcript was detected in rosette leaves, floral buds and stems by RT-PCR analysis. Compared
with the maintainer, the expression level of BCMYBogu was increased in these organs, especially in floral buds of OguCMS

lines. Our investigation suggests that BCMYBogu is a new member of the MYB family involved in male sterility in Chinese

cabbage.

Keywords: Chinese cabbage (Brassica campestris ssp. chinensis); OguCMS ; BcMYBogu; Tapetum
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Table 1 The genetics of materials
Lines Code Cytoplasm Nuclear Origin
- - ‘ZUBajh97-01B’ B ajh ajh (m
“ ~ OguCMS‘ZUBogu97-06A’ Ogura ajh OguCMS
2
Table 2 The primers used in this investigation
(55371 (5531
Primer Sequence(5 % 37T Primer Sequence(5 53T
Al GCGTAGACTGCGTACC Tl GACGATGAGTCCTGAC
A2 TAGGTACGCAGTC T2 CGGTCAGGACTCAT
A3 CTCGTAGACTGCGTACCTAAT T3 GACGATGAGTCCTGACCGA
Al5 GACTGCGTACCTAATTC T8 GATGAGTCCAGACCGAAG
5MD GTATCAACGCAGAGTGGCCATTAC 3“MD GAGGCGGCCGACATGTTTTT
Actin-up TCTCTATGCCAGTGGTCGTA Actin-dn CCTCAGGACAACGGAATC
RT-up AACTCGCTATGAGCAACA RT-dn ACCACCACCAAACAACAC
5GPS1 TGAGTGACCACCACCAAACAACA 5GPS2 GATCGTCTTCGGTTTCAGAAGCTA
3 GPS1 TCTCTGCCTCAGCCTTCATCATCTG
, , Leica DMLB , MEGA ,
, Leica-MZ Bootstrap
2
1.3 RNA cDNA-AFLP RACE RT-PCR
2.1 “ ~ OguCMS
OguCMS
s :<l.5mm 2.5~3.5mm (B) > OguCMS(G)
4.5~5.8 mm INVITROGEN Trizol ;  1tb),
total RNA c¢DNA Clotech Power Script G B ( I:a
, cDNA-AFLP ), OguCMS
, (8] cDNA OguCMSs , ,
SMART RACE cDNA V-gene DNA Gel Ex- , ( l:a )
traction , Promega ( l:a )
pGEM-T-easy-vector , “ ~OguCMS
) R B G
RNA cDNA ( ) RT-PCR , ,
2 : ( 2:a,b)
1.4 >
,  MYB G (2
s C’ f) b b s
GenBank  SwissPort The Institute for Genomic )
Research (TIGR) PSORT MYB )
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Fig. 1 Schematic presentation of the nuclear-cytoclasmy composition and the phenotype of the plant materials

B and G are isogenic in respect of the nuclear genome (yellow), whilst they are alloplasmy in respect of cytoplasmy: OguCMS is white, ajh  is
yellow (lower row). Comparison of different parts of B and G mature flowers shown the pollen grains of B anther white and no pollen grains in
G anther (white) (middle row). G anthers lie beneath the receptive gyhoecia due to a reduced filament length and increased gyhoecia length
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Fig. 2 Cross-sections of anther development in the maintainer
(B) and OguCMS lines (G)

Anther development of B (a to e). a, pollen mother cell stage; b,
tetrad stage, tetrad (Td) surrounded by callose (C); c, early micro-
spore stage; d, late microspore stage; e, mature pollen stage, the
interlocule septum is dehisced (arrow); anther development of G
(f-h). f, early microspores stage, following callose dissolution and
microspore release from the tetrad. The tapetum (T) has become
abnormally expanded with large vacuoles (V); g, late microspore
stage, the tapetum has dissolution occupied the majority of the
anther locule and the tapetal protoplast (Tp) surround the micro-
spores. The cytoplasm (arrowhead) of the microspores detaches
from the exine wall and undergoes degeneration; h, mature pollen
stage, the microspores continue to degenerate and the exines are
completely crashed and are represented by a compact mass (arrow-

head) in the centre of the locule(L) bounded by an intact En and E.
E, epidermis; En, endothecium; MI, middle layer; T, tapetum; N,
nucleus; Bars (a — d, f, g) =10 uM; Bars (e, h)=50 uM.
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Fig. 3 The full-length cDNA of Chinese cabbage BcMYBogu gene and its deduced amino acid sequence
The MYB domain is underlined region (thin line), nuclear local region is thick lined, the stop codons are marked by asterisks.
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Fig. 4 Schematic of BcMYBogu structure
The seri-rich (S) and the acidic-rich (AR) regions, nuclear localization signal(NLS)and the MYB motif (MYB).
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Fig. 5 The MYB domains of BcMYBogu
The tryptophan residues and SH[AL]JQKY[RF] motif were boxed. The position of the three hypothetical a helices are indicated.
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Fig. 6 Phylogenetic of BcMYBogu and other MYB proteins
The data set (deduced aa sequences) contained 33 AtMYB genes
and 19 MYB proteins from other species calculated on the basis of
115 aa long sequences. The plant MYB proteins used in this analy-
sis were identical to those expressed in flower buds. Subgroups 1, 2,
4, 6, 9and 20 are the same groupings employed by Kranz et al. 2!,
The bar indicates an evolutionary distance of 0.05. BcMYBogu is
printed in bold face to indicate.
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Fig. 7 RT-PCR analysis of BcMYBogu in tissues

Ethidium bromide staining of Actin (lower panel) shows
equal loading. BcMYBogu expression (top panel) are de-
tected in all the tissues of B and G, but higher level of tran-
script is present in the buds of G. Lr, rosette leaves; Fb, flo-
ral buds; St, stems.
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