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The rise of antimicrobial resistant bacteria due to overuse of antibiotics, emphasizes a need for CRISPR Cleavage Reaction for Sequencing* )

a rapid identification method which is critical for outbreak control. The O-antigen is a + The CRISPR protocol for gndA was confirmed.

polysaccharide chain that is located in the lipopolysaccharide layer of Escherichia coli. The O- % x * % E . x £ x % ® ! x « The Oxford Nanopore Sequencing protocol was optimized with ~2 pg DNA
antigen is unique to each serogroup allowing for the identification of different strains of E. coli. % x % " - & . % - L oo ’

To selectively sequence the O-antigen region in E. coli, we employed a novel system that allows x e % 2 k- x K " x b & % x « The sgRNA was designed to cleave at galF but this did not work efficiently.

for the use of a CRISPR-Cas9 targeted enrichment and Oxford Nanopore sequencing. We used x x

CRISPR-Cas9 technology to create a double stranded break at a conserved housekeeping 5 phosphates removed by R e e Adapters ligate to newly + Because the galF CRISPR reaction was unsuccessful, more than the O-antigen
gene, gndA, which flanks the O-antigen region. This then allows for the sequencing of the O- phosphatase exposed phosphates region was sequenced

antigen region using Oxford Nanopore sequencing. Single-guide RNAs (sgRNAs) were Nanopore Sequencing )

previously designed to cleave at gndA in the CRISPR reaction. After the CRISPR cleavage,

.

The CRISPR reaction has a high specificity that allows for precise targets which
Nanopore sequencing was completed, and the spectra were analyzed. Here, we first used a

monoculture of E. coli O1 to optimize the protocol. This method allows for the rapid long-read h\,j:w - y mﬁ)}_ - ﬂ will create an accurate sequencing of the O-antigen region
\ = : ~

sequencing of the O-antigen region distinguishing each serogroup. Future work will include

using dual gRNAs to reduce off-target effects of cutting at gndA and using this system with more ) +— . “Methods;for,thefCRISER cleavage, and:Nanoporeisequencinggare;still being
complex samples such as wastewater to potentially identify new O-antigens. oS S hienopore Seapencin optimized, however this provides evidence that this novel method of using

Bioinformatic Analysis Tools: CRISPR to enrich a gene for sequencing will produce promising results as an
Background * Bowtie2 * Minimap2  + IGV * Samtools efficient and rapid identification technique.
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O-Antigen in E. coli

The O-antigen is a repeating

oligosaccharide unit located in Gram- gndA expected location: ’ . ’
negative bacteria.! It is important 125,252 bp-126,658 bp + Since the CRISPR reaction targeting galF was unsuccessful, we plan to
because it helps identify the serotype gnda redesign the sgRNA.
of bacteria present. The O-antigen ~5pg DNA
aids in immune evasion and can attach « Optimize the galF CRISPR protocol to allow for complete sequencing of the O-
to host cells during an infection. antigen region in E. coli
Seqqencing the O-antigen can he!p Figure 1. E. coli structure highlighting major surface g » )
identify ther serogroups  present in - components including the O-antigen . Figure adapted ] * Use this novel method in wastewater, food, and environmental samples to
different environmental samples. from Swelum et al. k] . .
ChiSRtCads detect which serogroup of E. coli is present.
-Cas!
CRISPR-Cas9 is a bacterial adaptive « Use this method to detect and identify new O-antigen serogroups.
immune response in which foreign DNA is
— integrated into its own. CRISPR utilizes a z knowledgements
= Cas9 enzyme which is an endonuclease Genomtf: Position (bp) . g
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