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Data analysis

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Sample size

Data exclusions

Replication

The design of in silico prediction code is based on the experimental data presented in this article. Briefly, the algorithm generates single-
nucleotide tiled spacer sequences for any input DNA or RNA sequence using HTML5, CSS and JavaScript libraries. The program then removes
all spacer sequences that possess more than three consecutive T bases (>3T) that are predicted to act as a transcription termination signal
and yield premature crRNAs. The algorithm scores the remaining spacer sequences based on their nucleotide composition and position.
Spacers with a G nucleotide at the first or second positions receive a maximum score of +20 each. In contrast, a C nucleotide at spacer
position 1, 2, 3, or 4 receive a penalty score of -20 each. Additionally, C bases at positions 11, 12, 15, 16 and 17 receive a -5 score each. All
other nucleotides or spacer positions that did not show any distribution bias in the potent and ineffective crRNA receive a score of 0. The
algorithm then calculates the cumulative score for each spacer and ranks them accordingly. As a result, the top spacers with high scores are
enriched with G bases at 1st and 2nd positions, and depleted from C bases at positions 1, 2, 3, 4, 11, 12, 15, 16, and 17, and are predicted to
yield potent silencing. Conversely, the lowest scoring spacers at the bottom of the list are enriched with C bases at positions 1, 2, 3, 4, 11, 12,
15, 16, and 17 and are predicted to yield ineffective silencing. The prediction accuracy of the algorithm is supported by in silico analysis and
functional validation data in Figure 1, 2, and Extended Data Figure 2, 3, 4, & 7. This PspCas13b crRNA design tool is open source and available
to the wider scientific community at https://cas13b.github.io/.

The predicted RNA secondary structures and minimum free energy were generated using the RNAfold program (ViennaRNA webservices;
Lorenz, R. et al. ViennaRNA Package 2.0. Algorithms Mol. Biol. (2011) doi:10.1186/1748-7188-6-26.).

All the raw data supporting the findings are available in the source Data file submitted with this manuscript.
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The sample sizes were determined to match the standards in comparable studies available in the literature (Chunlong Xu et at, Nat Methods,
2021).

Experiments and protocols were optimized in pilot assays before generating high-quality publication data. No data was excluded from the
analysis.

All experiments were repeated at least 3 times as biological replicates with the following exceptions:

- As mentioned in the figure legend, Data in Fig 1d (screening 61 single-nucleotide resolution crRNAs targeting mCherry mRNA) was
performed in two biological replicates due to the large size of crRNAs screened.

- As indicated in the figure legend, western blot analysis in Figure 4i is presented in two biological replicates (N=2).

After the initial optimization of the experimental conditions, all experiments were reproducible in independent experiments. RNA targeting
with CRISPR-Cas13 is well-established and similar experiments have been reported by independent researchers.




