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Although the changes in morphology and transcriptome profile in Agrobacterium 
were analyzed in the present work, additional work is warranted to obtain a complete 
picture of the mechanisms of recalcitrance in the AMT of tea plants. For example, different 
tea genotypes and Agrobacterium strains could be analyzed. 

 
Figure 7. The regulation model of Agrobacterium response to tea leaves. (A) Agrobacterium cells are 
attracted by plant signals towards tea (Camellia sinensis) leaf cells. Tea-derived compounds, mainly 
catechins and gamma-aminobutyrate (GABA), induce iron limitation, potassium limitation, and 
quorum quenching (QQ) in Agrobacteria, which result in fragile plant–pathogen attachments, bacte-
rial growth defects (branched cells and minicells with inaccurate genetic information), finally hin-
dering AMT efficiency. (B) QQ process triggered by tea-derived GABA. GABA is imported into 
bacterial cells by Bra/atu2422 and inhibits transcriptional repressor BlcR; BlcR represses blcC gene; 
blcC encodes the lactonase, which cleaves OC8-HSL. Hence, GABA promotes blcC gene expression 
and OC8-HSL degradation. OC8-HSL binds to TraR, and the TraR-OC8-HSL complex activates the 
expression of tra, trb operon, and traI, all of which encode DNA transfer and replication system. 
TraM can also bind to TraR and compete with OC8-HSL. TraM expression and GABA import en-
hance the QQ system. As a result, the new bacterial cells might be injected with inaccurate (or no) 
genetic information. Pointed arrows indicate activation, and blunt arrows indicate repression. Red 
represents up-regulation, and the green represents down-regulation. 

Supplementary Materials: The following supporting information can be downloaded at: 
www.mdpi.com/xxx/s1, Figure S1: Scanning electron microscopic observation of Agrobacterium 
GV3101 attached to the cross-sections of tobacco and tea leaves., Figure S2: Quantity and located 
replicons of differentially expressed genes (DEGs) in different comparisons, Figure S3: Gene Ontol-
ogy (GO) enrichment bubble charts of three comparisons: CD0 (Agrobacterium cells co-cultivated 
with Camellia sinensis (leaves) for 30 min) vs. ND0 (Agrobacterium cells co-cultivated with Nicotiana 
benthamiana (leaves) for 30 min); CD3 (Agrobacterium cells co-cultivated with C. sinensis for 3 d) vs. 
ND3 (Agrobacterium cells co-cultivated with N. benthamiana for 3 d); CD4 (Agrobacterium cells co-
cultivated with C. sinensis for 4 d) vs. ND4 (Agrobacterium cells co-cultivated with N. benthamiana for 
4 d), Figure S4: Kyoto Encyclopedia of Genes and Genome (KEGG) enrichment circle plots for the 
top 30 enriched pathways of three comparisons: CD0 (Agrobacterium cells co-cultivated with phyl-
loplane of Camellia sinensis for 30 min) vs. ND0 (Agrobacterium cells co-cultivated with phylloplane 
of N. benthamiana for 30 min); CD3 (Agrobacterium cells co-cultivated with phylloplane of C. sinensis 




