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Research Interests 

Quantitative genetics and genomics; Cytogenetics; Organelle inheritance  

The overall theme of my program is focus on cucumber breeding enhancement, the 

genetics of the resistance genes and organelle inheritance, and the cytogenetics in 

different Cucumis species. Some of the problems we are currently working on are 

described below: 

1. Quantitative genetics and genomics 

The occurrence of southern root-knot nematode (RKN, Meloidogyne incognita) result 

in huge losses to cucumber (C. sativus L., 2n=14) production. As there is no resistance 

available in cucumber resources and varieties, it is of great significance to explore and 

utilize the RKN resistance genes for cucumber genetic improvement. In previous 

studies, an RKN-resistant introgression lines (ILs), which can be used directly in breed 

improvement, was created, derived from the successful hybrization between cucumber 

and the wild cucumber (Cucumis hystrix Chakr., 2n=24). 

Our primary research interest concerns is the molecular mechanism in the Cucumis-

hystrix IL10-1, which the resistant gene was gained from the excellent wild relative C. 

hystrix, combining transcriptome sequencing analysis with omics joint analyzing based 

on iTRAQ and phosphorylated proteomic sequencing. 
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2. Cytogenetics 

Differentiation and copy number of repetitive sequences affect directly chromosome 

structure, which contributes to reproductive isolation and speciation. Comparative 

cytogenetic mapping has been verified an efficient tool to elucidate the differentiation 

and distribution of repetitive sequences in genome. So, I am also working on the distinct 

chromosomal structures of different Cucumis species applying cytogenetic techniques, 

including fluorescence in situ hybridization (FISH), genomic in situ hybridization (GISH), 

single-copy gene chromosome painting (ScgCP).  

3. Organelle inheritance 

Plants predominantly show maternal transmission of mitochondrial DNA (mtDNA). One 

known exception is cucumber, in which the mtDNA is paternally inherited. However, the 

mechanisms regulating this unique mode of transmission are unclear. Previous work in 

our lab, we characterized the cucumber homolog (CsDPD1) of the Arabidopsis gene 

defective in pollen organelle DNA degradation 1 (AtDPD1), which plays a direct role in 

mtDNA degradation. All the cytological and molecular analyses suggested that 

protection of mtDNA in the generative cell may be the critical factor for paternal mtDNA 

transmission, rather than mtDNA degradation mediated by CsDPD1. So now what we 

are working on this mechanism which may protect paternal mtDNA from degradation 

and is likely to be the genetic basis of paternal mtDNA transmission. 
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