	Preface
	Dedication
	Acknowledgements
	Table of Contents
	List of Tables
	List of Figures
	List of Abbreviations
	Introduction
	Population genomics
	Antimicrobial resistance (AMR)
	Comparison of multiple closely related genomes
	Alignment based approaches
	Gene based approaches
	De Bruijn graph based approaches
	Specialized approaches for genotype-phenotype analysis

	Quasimetagenomics
	Metagenomics
	Contributions

	Carbapenem Resistance in Acinetobacter baumannii 
	Introduction
	Results
	Genomic Data, Antimicrobial Susceptibility Testing, and MLST
	Presence of Known Antimicrobial Resistance Genes
	Impact of Insertion Sequence ISAba1 on Resistance
	Microbial Clade Lacking Known Antimicrobial Resistance Genes
	Pan-Genome Analysis for Genomic Variants Associated With Resistance Phenotypes

	Discussion
	Materials and Methods
	Primary dataset
	Genome assembly, MLST analysis, gene prediction, and gene clustering
	Selection of additional 13 isolates for chosen microbial clade analysis
	Comparisons of specific AMR associated genes from prior findings
	Genomic structural variants detection and lineage estimation
	Association with resistance to carbapenems


	Plasmid-mediated Multidrug-Resistant Shigella
	Introduction
	Results
	Clincal case
	National infrastructure for pathogen genomic surveillance identifies diverse plasmid replicons in MSM Shigella
	Antibiotic resistance profile
	Antimicrobial resistance determinants
	SBJ-9962 belongs to an S. sonnei clade that harbors high plasmid replicon counts
	Distribution of pMHMC-004 among S. sonnei, S. flexneri, and E. coli
	Intercontinental strain and plasmid transmission
	pMHMC-004 and related plasmids have association with men in the United States
	pMHMC-004 and pMHMC-012 show variable carriage of AMR genes over time

	Discussion
	Materials and methods
	Clinical case
	Bacterial isolation and maintenance
	Plasmid Transfer Analyses
	Antibiotic susceptibility testing
	Genomic analyses
	Phylogenetic analyses
	Epidemiological data management and statistics


	Whole-genome population genomics using PRAWNS
	Introduction
	Methods
	Overview, notation, and definitions
	Conserved regions detection
	Paired regions detection
	Implementation
	Analysis

	Results
	Datasets
	Methods compared
	Performance
	Applications

	Discussion

	Quasimetagenomic analysis of Listeria monocytogenes using long and short reads
	Background
	State of the art for pathogen typing
	The assembly of genomes using short and long reads
	Microbiological recovery of the target pathogen
	Metagenomics
	Quasimetagenomics
	Integrated microbiological, molecular and bioinformatic innovations that will move the field forward

	Results
	Characteristics of the sequencing data
	Selection of the reference genome
	Assessing the presence of multiple L. monocytogenes strains
	General quasimetagenome assembly statistics
	Taxonomic composition of the quasimetagenomic samples
	Reconstruction of L. monocytogenes from quasimetagenomes
	Assembly errors in L. monocytogenes genomes reconstructed from quasimetagenomes
	Accuracy of L. monocytogenes metagenome-assembled genomes
	Variation in assembly quality between successive cumulative batches
	Depth of coverage did not always improve assembly quality

	Discussion
	Quasimetagenomics expedites source tracking
	Long reads have added value over short reads for quasimetagenomics
	Hybrid assembly outperforms other approaches but with trade-offs
	Short read based assembly approaches showed the best performance
	Areas of improvement for assembly algorithms

	Conclusion
	Methods
	Experimental design
	Enrichment
	DNA extraction and sequencing for short reads
	DNA extraction and sequencing for long reads
	L. monocytogenes reference genome
	Partitioning the sequenced reads into cumulative batches
	Detection of genomic variants and the presence of multiple strains
	Raw read statistics and reference genome coverage
	Assembling the sequenced reads
	Assembly statistics
	Comparison of the reference genome with L. monocytogenes assembled from the cumulative batches
	Taxonomic classification


	Detection of similar genomic regions shared between several metagenomic samples using SIMILE
	Introduction
	Methods
	Overview, notation, and definitions
	K-mer sampling and binning
	Shared contigs extraction
	Contig resemblance estimation using sequence divergence
	Implementation
	Analysis

	Results
	Methods compared
	Performance
	Applications

	Discussion

	Conclusion

