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ABSTRACT

Nosocomial infections with multidrug-resistant pathogens cause colossal problems for a
healthcare system. In theory, pathogens, environmental bacteria, and normal flora can regularly exchange
their resistance genes among themselves. Resistance genes spread among these bacteria are the result of
antibiotic usage in hospitals, gene transfer by plasmids and mobile genetic elements, and the presence of
reservoirs of resistance genes, such as gut microbiome in patients. This study collected stool specimens from
7 patients from two different wards that had been hospitalized for longer than 7 days with more than two
different classes of antibiotic use within 1 month. Extracted gut microbiomes’ plasmids from patients and one
healthy volunteer, with no history of hospitalization and no antimicrobial use for three years, were used for
the study. Plasmids were extracted by alkaline lysis method, and were purified by CsCI-EtBr gradient
centrifugation or enzyme treatment with lambda exonuclease, exonuclease | and Phi29 DNA polymerase. The
454 high-throughput sequencing (GS Junior) revealed DNA outputs from approximately 9 to 81 Mega base-
pairs. By an integration of NCBI BLAST and Pfam, most predicted resistance proteins conferred the
resistance to most antimicrobial drug groups, and some belonged to unknown DNA. In addition, by using
ResFinder and BioEdit for analysis, highly similar api(3')-111 gene variants together with flanking regions
were found in both patients and a healthy control indicating that these resistance genes have been transferred
between a community and hospitals. Several nosocomial resistance genes, namely ant(6)-Ia, ermB, [nuB, tetL
and tetU, conferring resistance to aminoglycosides, lincosamide, macrolides, streptogramin B and
tetracycline, spread among different patients within the same ward and between different wards. Several
other resistance genes responsible for resistance to beta-lactam, rifampin, chloramphenicol, trimethoprim,
sulfonamide, and fosfomycin were also detected in one patient. However, discovered resistance genes from
both Pfam and Resfinder have not been related to antimicrobial drug treatment. It may be the result of linkage
disequilibrium of genes and some resistance mechanisms on chromosome. Moreover, some present plasmid
types were reported that linked with the discovered resistance genes, though resistance genes and plasmid
replicons were not on the same sequences. From our findings, there were limitations on resistance gene
sequencing coverage, because the tremendous size of DNA from gut microbiomes is about 10° times of
sequencing output for each individual patient. Future study needs better plasmid extraction methods and
higher outputs of DNA for sequencing to disclose enormous gut microbiome plasmids.
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