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• Questions
• Biodiversity: evolutionary history and processes?
• Functional consequences of genetic changes?

• Approaches
• Phenotyping: infection experiments
• Genotyping: genome sequencing and comparisons
• Validation: molecular genetics, mutants, etc.



Phytoplasmas
Uncultivated bacteria that manipulate plants and insects

Difficulties in applying 
conventional 

microbiology tools

Genome sequencing & 
comparative analysis

Identify key genes for 
functional studies

USDA Phytoplasma Resource Center



Phytoplasmas
International collaborations: Brazil, Croatia, Poland, UK, etc.



Cho et al. (2016)

Phytoplasmas
Comparison of gene content



Phytoplasmas
Transgenic expression of effector genes in Arabidopsis

Kuo et al. Unpublished



Agrobacterium
Nature’s genetic engineer

©McGraw-Hill



Agrobacterium
Extant diversity

Costechareyre et al. (2010) Microb Ecol

Phylogenetic & genetic

Hwang et al. (2013) Plant Pathol

Phenotypic



Agrobacterium
Diversity in genome organization

Haryono et al. (2019) Front Microbiol
These two strains share ~4,000 genes
Each has ~1,000 unique genes



Agrobacterium
Diversity in gene expression regulation

C58 1D1609

Up-regulated 52 74

Down-regulated 36 81 Haryono et al. (2019) Front Microbiol



• Our strength
• Genomics, transcriptomics, and molecular evolution

• For collaborations
• Organismal biology

• Microbial diversity, ecology, physiology, symbiosis, etc.
• Plant pathology
• Molecular genetics
• Others


