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Cloning and Expression Analysis of SDH4 Gene from Pepper
Cytoplasmic Male Sterility Line

SHAO Guifang, WANG Jiao,ZHANG Shui,ZHAO Kai,DENG Minghua”

(Collage of Landscape and Horticulture, Yunnan Agricultural University, Kunming 650201, China)

Abstract: In order to study the relationship between pepper (Capsicum annuum) cytoplasmic male sterility
and SDH4, we cloned a key enzyme gene of mitochondrial electron transfer complex [[. SDH4 gene by u-
sing specific primers to amplify the mitochondrial genome sequence reported by GenBank. By analyzing the
spatiotemporal expression of SDH4 gene and transcriptional editing site to find differences of male sterile
line and maintainer line. The results showed that: (1) the length of the coding region of the target gene in
two lines was 378 bp, encoding 125 amino acid residues. (2) SDH4 gene has a different expression in dif-
ferent tissues in pepper maintainer line, the highest in seed and the lowest in stem. (3) There is a differ-
ence of SDH4 gene expression in the same period of budding development of different materials., SDH4
gene in meiosis stage of pollen mother cell of male sterile line was significantly lower than that of maintai-
ner line, in the other three periods (sporogenous cell division stage, uninucleate microspore stage and ma-

ture pollen stage), SDH4 gene expression of male sterile line were higher than those of maintainer line.
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(4) In male sterile line, the RNA editing of SDH4 gene at the 29 site resulted in the change of amino acid

from serine to leucine, which enhanced the hydrophobicity of the protein structure. It is considered that

the difference of SDH4 gene expression in pepper cytoplasmic male sterility line 9704 A and maintainer line

9704B may cause abnormal energy metabolism supply of plants, resulting in male sterility.
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Fig.1 The amplification result of SDH4 gene in pepper

ATGGTACTGGCATTTTGTAGACGTGGTTCGGTTATTCCTATTTGTCTCTATCTATTGGTG
M VLAFCRRGSVIUPTIZ CLYULWLUWV
GGGAGGCATATGAAGGAAGGAATCAGTGGATTGAGGAATGAAAGCTCGAAGACAAAGAGA
G RHMKEUGTISGLURNIESSI KTKR
ACCGGGCTTTTCCAAAGAATTACTGCAGCTTTCCCACTCCCTTTGATTATCATATACAAA
T 6 L FQRTITAATFZPLUPLTITITIYK
AAGGTCTCTTCCACTTTCCTACCAAATCTCTCTCTATTCTGGCACATAAATGAAGGGATC
K v S S TFLPNULSULTFWHTINTESGTI
GAAGAGATTATGGCAGATCATGTTCACCAAGAAATGACCCGAAATTGGATCTTGGTCTAT
E EI MADMHVHQEMTR RNWTILWVY
TTGAGATTGTTCCTTTTAATCGTAATCAAAGATETTTTCTTGTCTCTCGTTTCTTTTCTG
LRLFLLTIWVIIKUDYVYT FLSILWVSTFIWL
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Fig. 2 The coding region sequence and amino

acid sequence of SDH4
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Fig.3 Alignment of deduced amino acid sequences of

SDH4 from pepper and other plants
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Fig. 4 The evolutionary tree of amino acid sequences of

SDH4 {rom pepper and other plants
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Fig. 5 The expression of SDH4 gene in different organs

of the maintainer line 9704B
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Fig. 6 The expression of SDH4 gene during the 4
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B-SDH4-cDNA 140
Consensus
A-SDH4-DNA TACTGCAGCTTTCCCACTCCCTTTCATTATCATATACRARARCGTC C 210
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B-SDH4-DNA TTCTTTTLTCRARARREREAACEACCTAR 378
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B-SDH4-cDNA TTCTTTTICICRERAARRRFAACRACCTAA 378
Consensus ttcttttctgzaaazazaaacaacctaa

7 SDHA4

S TE BN 5 2 AR R 2 o 3 53 AR 1 4 02 0

Fig. 7 Editing sites in transcript of SDH4 gene in pepper sterile and maintainer line
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