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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
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Phytoplasmas

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

Comparison of gene content
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Phytoplasmas
Transgenic expression of effector genes in Arabidopsis
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Agrobacterium
Nature’'s genetic engineer

(1) ) ©

Plant chromosomal DNA

Bacterial
Tiplasmid T-DNA chromosome

Infection Crown

/' of plant
cell and
integration
of T-DNA

A. tumefaciens

Transformed
plant cell

©McGraw-Hill



Agrobacterium
Extant diversity

Phylogenetic & genetic
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Phenotypic

Host plant

Agrobacterium strains

Family

Common name

cs8
(N/G8)

1D1478 | 1D1460 | 1D1108

(NIG8)

(NIG4) | (NIG1)

Brassicaceae

Chinese cabbage
Brown mustard
White radish

Head mustard

Ching chiang pai-tsai
Pai-tsai

Sweet alyssum

Asteraceae

Garden cosmos

Loose leaf lettuce
Antler shape leaf lettuce
Romaine lettuce

White leaf lettuce
Chicory

Solanaceae

Tomato

Green pepper
Egg plant

Apiaceae

Celery
Carrot
Cilantro

Amaranthaceae

Spinach
Amaranth
Plumed cockscomb

Cucurbitaceae

Bottle gourd

Apocynaceae

Vinca

Caryophyllaceae

Carnation

Leguminosae

Asparagus bean

Pea

Lima bean

Kidney bean

Sweet pea

Mung bean

White dutch runner bean
Azuki bean

Snap bean

Soybean CWRD
Soybean Tainan No. 7
Soybean Gao-Gai No. 5
Soybean Kaohsiung No. 5
Cowpea Bai-Pi

Cowpea 131 Farmers
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Hwang et al. (2013) Plant Pathol



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



Agrobacterium
Diversity in gene expression regulation
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Up-regulated 52 74

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



* QOur strength

« (Genomics, transcriptomics, and molecular evolution

* For collaborations

* QOrganismal biology
* Microbial diversity, ecology, physiology, symbiosis, etc.

* Plant pathology
* Molecular genetics
« QOthers



