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Methods — CRISPR for Detection

Background

The use of CRISPR as a molecular detection system is emerging as a viable alternative to
established methods such as PCR. The adaptation of CRISPR proteins, particularly Cas12 and
Cas13, for diagnostic applications leverages their ability to bind and cleave target DNA or RNA
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sequences, signaling the presence of specific genetic material[1][2]. CRISPR detection assays
may be a more desirable technology in some applications relative to PCR, such as
biosurvelllance[3]. CRISPR detection has shown significant promise in biosurveillance for
Identifying pathogens with high accuracy, which is crucial for infectious disease response[3].
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without requirement of time consuming amplification cycling[4]. However, much like PCR primers, to signal detection visually or - = Structural
specific guide RNA (gRNA) sequences must be developed per genomic target which can be a quantitatively[1][2]. — — = Evaluation - - -
lengthy process without computational assistance. Candidate designs are identified by S=—p=—

The Cas-CRISPR Automated Design and Evaluation (CasCADE) bioinformatics pipeline is a finding the set of kmers that occur in the = =

first of its kind gRNA designer that allows for the selection and filtering of key criteria to include

sequence that attach the Cas protein to the gRNA
target DNA or RNA[1][2]. The presence of a

Protospacer Adjacent Motif (PAM) sequence (35 [ seenee
In the target DNA allows the Cas enzyme to
recognize and bind to the specific site[2].
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Inclusion and exclusion groups, Cas protein type, scaffold sequence, Protospacer Adjacent Motif match per inclusive group record and are ———

(PAM), and k-size. CasCADE provides a quick time to answer by finding regions of conservation then iteratively inner joined until only fully = =

of sequences the PAM sequence. Conserved sequences are evaluated for properties such as conserved records remain. The scaffold — —

structural stability, free energy, and GC content. CasCADE provides output statistics for the sequence is then concatenated to each = _—_— T | = = o | | |
Inclusivity to in-group and exclusivity to out-group, which can be generated by a user with data in- candidate and ViennaRNA is used to — — The CasCADE pipeline first 'd.e ntifies candidates that a.re.conserved to the in Jroup using el
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to-answer in a matter of hours for most tasks make it a premier tool in gRNA assay design. oroperties. dently Conserved kmers  Shuctire, G contn) liered. Finally, 'S used to evaluate specilicity and sensitivity of the remaining candidates.

Methods — CasCADE GUI

Discussion and Future Work
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For the sensitivity/specificity report, the taxonomic or user specified label appears in the label column.

. Inclusivity Is reported as a percentage of hits to total number of records. For generalized exclusivity, total count
of off target hits is reported as well as a comprehensive list of the off target species IDs in the taxonomic label
case, or the user input custom label. A second file reports the same information, but with accessions as the
label. A stand alone column for the human exclusivity analysis reports either TRUE or FALSE.
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