Exploring Plasmid Distribution in Bacterial
Communities through Single-Cell Sequencing

High-Throughput Barcoding and Preliminary Data Processing




AMR, One Health and the environment

AMR health risk
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AMR evolution and transmission

Larsson, D. G. J., et al. "AMR, One Health and the
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AMR spread

Bacterial communities




How plasmid help spread AMR among microorganisms?

multidrug-resistant
(MDR)

* Plasmid mobility * Plasmid function

* Plasmid compatibility < Fitness cost



Use qPCR to get the average plasmid copy number
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Single-cell measurement of plasmi
promoter activity
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Fig. 1: Measurement of plasmid copy number and transcript number.
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Heterogeneity

. ' Single-Cell Sequencing




Workflow
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Cell lysis and

Microbial sample Encapsulation Whole-genome amplification  Split and Pool Barcoding Sequencing
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Get single cell in a droplet —Poisson distribution
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Probability mass function

Lambda value = 0.05-0.1

To get less contamination or doublets



Barcoding for RNA  [Single-stranded |
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Barcoding for Genome
1. T4 ligation 2. PCR

(1)Barcoding via 3x ligation (1)Fragmentation

DNA
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(2)Barcoding via 3x PCR

(2)Fragmentation [T W[ ST

(3)Sequencing Library
(3)Sequencing Library
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Challenge:

» Obtain more and higher quality sequencing reads

* Analysis of downstream research




ur attention




	Exploring Plasmid Distribution in Bacterial Communities through Single-Cell Sequencing
	AMR, One Health and the environment
	AMR spread
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12

