Improving the genome reference assembly for E.coli CFT073 and in silico
detection of potential antibiotic resistance genes
Guo, Yan, CDER/DARS; Xu, Lei, CDER/DARS; Samarth, Deepti, CDER/DARS; Rouse, Rodney, CDER/DARS, Weaver, James, CDER/DARS, Hyland, Paula, CDER/DARS
The findings and conclusions in this presentation reflect the views of the authors and should not be construed to represent FDA’s views or policies. The mention of commercial products, their sources, or their use in connection with material reported herein
is not to be construed as either an actual or implied endorsement of such products by the Department of Health and Human Services.

Abstract
A better understanding of whether antimicrobial
resistant (AMR) genotype can predict phenotype
has the potential to lead to new concepts of
diagnostics. CFT073 is a commonly used
uropathogenic E. coli (UPEC) isolate and model
for in vitro antimicrobial studies; however, the
strain lacks a complete genome. We generated a
high-quality reference genome using long-read
sequencing and used in silico analyses to
evaluate residual resistance. We identified 54
genotypes associated with resistance to 23
different antibiotic classes. Comparing genotype
to phenotype for specific antibiotics suggested
that CFT073 genotypes do not always correlate
with phenotype. Expansion of phenotypegenotype data for CFT073 susceptibility and
resistance in the public domain is needed to
establish accurate genotype to phenotype
prediction for future research.

Materials and Methods

Results
Figure 1. In silico identification of AMR genes in CFT073
using CARD (https://card.mcmaster.ca/)

Figure 3. CFT073 genotype:phenotype correlation for
Fosfomycin. Phenotype data was described previously2.
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Summary & Conclusions
Figure 1. Sequencing, reference genome assembly and
AMR gene analysis

• For the first time, we have produced an accurate
de novo genome reference of E. coli CFT073
using long-read sequencing.
• In silico analysis can identify potential AMR genes
and facilitate phenotype-genotype correlation to
predict antibiotic susceptibility or resistance.
• For CFT073, genotyping alone may not be
reliable for certain antibiotics to predict
antibiotic susceptibility or resistance.
• Expansion of phenotype-genotype data for
CFT073 susceptibility and resistance would
greatly improve predicting phenotype from
genotype for future research.

Results

Introduction
Whole-genome sequencing (WGS) is positioned
to become an essential tool in the control of
antibiotic resistance. Most bacterial reference
genomes for clinical isolates are generated from
short-read sequence data which contain
sequencing errors or gaps and therefore may be
incomplete1. To identify antibiotic-resistant
genes (ARGs) and/or mechanisms, an accurate
and complete reference genome is required.
Long-read sequencing can generate an accurate
de novo assembled reference genome for
genotyping of antibiotic resistance in bacteria.

Results

Table 1. Comparison of sequence information and
functional annotation between the NCBI reference
AE014075 and CFT073/DARS01

CFT073/DARS01 scored 100% completeness
by BUSCO.
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