Revealing Antibiotic Resistance Genes
with Whole-Genome Sequencing and
Targeted Capture Methods

One of the greatest medical achievements was the discovery and development of (synthetic) antibiotics in the first half of the past century. The use of
antimicrobials has lowered human morbidity and mortality and made an
important contribution to extended life expectancy. Antibiotics are also commonly used, medicinal or prophylactic, in farming activities.

However, the misuse and overuse of antibiotics have given rise to antimicrobial resistance
(AMR), one of the most pressing challenges of the 21st century that poses a threat to
modern medicine and food security.

Rising of Antibiotic
Resistance?

AMR became immediately apparent when
the first antibiotic, penicillin, was manifested.
Microbes’ ability to
exchange genes, well
known as horizontal
gene transfer (HGT),
intensified the issue.

Bacteria’s resistance to antibiotics greatly elevated morbidity, mortality, and
economic costs. Identifying and understanding AMR is essential for enabling
the clinical practice to treat drug-resistant infections and for public health
efforts to limit the spread of drug-resistant bacteria. Technologies such as
next-generation sequencing (NGS) are expanding our ability to detect and
study antimicrobial resistance genes. This infographic outlines the identification and characterization of antimicrobial resistance genes using two NGS
methods: whole-genome sequencing (WGS) and targeted capture sequencing.
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Whole-Genome Sequencing can be used to determine which antibiotic resistance genes (ARGs) are present in microbial
strains, discover novel ARGs, identify mobile genetic elements that promote the transfer of ARGs to other microorganisms, and assess the safety of particular bacterial strains. More than 2,000 types of ARGs have been identified that are
responsible for the resistance of hundreds of antibiotics. Knowledge of the ARGs can help us understand how antibiotics
work and how the bacteria fight back.
De novo sequencing and assembly is typically applied to organisms where no reference genome is available or the available reference is of poor quality. Resequencing is typically performed when a reference genome sequence is available.
The combination of the two WGS methods will be powerful for detecting and discovering new ARGs.
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An accurate, sensitive, and economical method is ideal to identify both rare and common resistance elements in
complex metagenomic samples. Targeted capture sequencing can meet all the above requirements. A typical targeted
capture sequencing workﬂow, beginning with DNA isolation from a sample of interest, falls into the following steps:
• DNA is fragmented by sonication and prepared as a sequencing library.
• Target sequences representing less than 1% of the total DNA are captured using hybridization with biotinylated
probes and streptavidin-coated magnetic beads.
• The captured and ampliﬁed library fragments are sequenced, and reads are analyzed for AMR gene sequence
content by mapping to the sequences in databases.

About CD Genomics’ ARG Screening Service
AMR has become a threat to global health. Antibiotic-resistant bacteria can
acquire ARGs due to selective pressure. CD Genomics is offering efficient
and accurate genome-based ARG screening services to locate ARGs, identify
novel ARGs, and elucidate the molecular mechanism underlying ARGs
transfer.
Our ARG screening platform can serve in many antimicrobial applications
such as diagnostic tests, new antibiotics development, and the
management and modification of existing antibiotics, revealing the promoting
factors of the urgent AMR.
Contact CD Genomics for more inspiration and service content.

