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    Overview

    My research is focused on Genetics, genomics, systems genomics, and gene-based breeding in crop plants, such as corn, cotton, wheat, and rice, particularly development of genomic and systems biological knowledge and new or advanced technologies for enhanced crop research and breeding. These include re-establishing of the molecular basis and mechanisms of genetics and biology: DNA "Jigsaw Puzzle" Structure Theory; accurate, sensitive, rapid, high-throughput, and cost-efficient cloning and characterization of genes controlling biological traits of agronomic importance using artificial intelligence-powered technology that we recently invented, AI-gExpress; deciphering of the molecular mechanisms of biological traits of importance such as quantitative genetics, epigenetics, crop yield, crop quality, heterosis, and plant polyploidization; and development of AI-powered molecular toolkits and associated pipelines for next-generation enhanced crop breeding, such as AI-powered gene-based breeding (AI-GBB) and crop production such as AI-powered gene-based precision agriculture (AI-GBPA). It has been demonstrated that AI-gExpress enables accurate (>99%), sensitive (can identify most, if not all, of the genes controlling biological traits in a species), rapid (1 - 2 scientist years), high-throughput (10,000 genes/scientist year), and cost-efficient (>$1,000/gene) identification of genes controlling agronomic traits in any species, including plants, animals, and humans, regardless of genome size, genome complexity, ploidy level, and availability of genomic resources and knowledge. It has been shown that AI-GBB can be performed throughput the entire breeding process in a manufactory manner, is dozens to hundreds-fold more powerful and more productive, 3 - 5 years faster, and dozens-fold more cost-efficient than the current breeding methods, including genomics-assisted breeding, and can further improve the current best varieties by 73% - 118%.

  

  

  
    Education and Training

    
      
      		
        
        Ph.D. in Genetics - Plant Molecular Genetics, 
        
        University of California, Davis - (Davis, California, United States)
        
        1990
      


      
    


  


  
  
    10 Most Recent Publications


    
      
      
        Zhang, M., Cui, Y., Liu, Y., Xu, W., Sze, S., Murray, S. C., Xu, S., & Zhang, H.
        (2020).
        Accurate prediction of maize grain yield using its contributing genes for gene-based breeding..

        
        Genomics. 
        

        

        
        
        112(1), 
        
        

        
        
        225-236.
        
        

        

        
        Elsevier.
        

      

      
      
        Zhang, M., Liu, Y., Chang, C., Zhi, H., Wang, S., Xu, W., Smith, C. W., & Zhang, H.
        (2019).
        Quantification of gene expression while taking into account RNA alternative splicing..

        
        Genomics. 
        

        

        
        
        111(6), 
        
        

        
        
        1517-1528.
        
        

        

        
        Elsevier.
        

      

      
      
        Song, J., Arif, M., Zhang, M., Sze, S., & Zhang, H.
        (2019).
        Phenotypic and molecular dissection of grain quality using the USDA rice mini-core collection..

        
        Food Chemistry. 
        

        

        
        
        284, 
        
        

        
        
        312-322.
        
        

        

        
        Elsevier.
        

      

      
      
        Mugabe, D., Coyne, C. J., Piaskowski, J., Zheng, P., Ma, Y. u., Landry, E., ... Abbo, S.
        (2019).
        Quantitative Trait Loci for Cold Tolerance in Chickpea.

        
        Crop Science. 
        

        

        
        
        59(2), 
        
        

        
        
        573-582.
        
        

        

        
        Wiley.
        

      

      
      
        Zhang, X., Yuan, J., Sun, Y., Li, S., Gao, Y. i., Yu, Y., ... Xiang, J.
        (2019).
        Penaeid shrimp genome provides insights into benthic adaptation and frequent molting..

        
        Nature Communications. 
        

        

        
        
        10(1), 
        
        

        
        
        356.
        
        

        

        
        Springer Nature.
        

      

      
      
        vanOss, R. P., Gopher, A., Kerem, Z., Peleg, Z., LevYadun, S., Sherman, A., ... Abbo, S.
        (2018).
        Independent selection for seed free tryptophan content and vernalization response in chickpea domestication.

        
        Plant Breeding. 
        

        

        
        
        137(3), 
        
        

        
        
        290-300.
        
        

        

        
        Wiley.
        

      

      
      
        Fu, Y., Xia, Z., Wang, S., Chen, X., Lu, C., Luo, M., Zhang, H., & Wang, W.
        (2016).
        A bacterial artificial chromosome-based physical map of Manihot esculenta ssp. flabellifolia.

        
        Frontiers of Agricultural Science and Engineering. 
        

        

        
        
        3(4), 
        
        

        
        
        321-329.
        
        

        

        
        China Engineering Science Press.
        

      

      
      
        Ji, R., Wang, Y., Cheng, Y., Zhang, M., Zhang, H., Zhu, L. i., Fang, J., & Zhu-Salzman, K.
        (2016).
        Transcriptome Analysis of Green Peach Aphid (Myzus persicae): Insight into Developmental Regulation and Inter-Species Divergence..

        
        Frontiers in Plant Science. 
        

        

        
        
        7(OCTOBER2016), 
        
        

        
        
        1562.
        
        

        

        
        Frontiers.
        

      

      
      
        vanOss, R. P., Sherman, A., Zhang, H., Vandemark, G., Coyne, C., & Abbo, S.
        (2016).
        Vernalization response of domesticated  wild chickpea progeny is subject to strong genotype by environment interaction.

        
        Plant Breeding. 
        

        

        
        
        135(1), 
        
        

        
        
        102-110.
        
        

        

        
        Wiley.
        

      

      
      
        Zhang, M., Rong, Y., Lee, M., Zhang, Y., Stelly, D. M., & Zhang, H.
        (2015).
        Phylogenetic analysis of Gossypium L. using restriction fragment length polymorphism of repeated sequences..

        
        Molecular Genetics and Genomics. 
        

        

        
        
        290(5), 
        
        

        
        
        1859-1872.
        
        

        

        
        Springer Nature.
        

      

      
    

  

  

  

  

  
    Source: 
    Hongbin Zhang's profile https://scholars.library.tamu.edu/vivo/display/n8ad1df35
  



htmlheader.html

  [image: Scholars@TAMU]


