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decrease quenching efficiency without any cleavage of the DNA. Peptide sequences obtained by high throughput sequencing and bioinformatics pipeline is built to identify most enriched and abundant

Opposite Strand Substrate: Lambda1 target DNA with end-labeled opposite-strand flurophore/quencher. Distance between fluorophore peptide sequences after the final panning
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Additional Species of Cas9: Fluorescence of Sau Cas9 and Cje Cas9 substrates when treated with an excess of Cas9 and sgRNA 192 peptides that are abundant and highly enriched in 3rd panning from both NeutrAvidin and MonoAvidin columns, were
and quenched with 4M Gdn-HCI and 1 hour incubation at 55 °C. Data are the average and standard deviation of three replicate wells. synthesized and tested. The first round of screening was done at high concentration of peptides (200uM) to quickly identify
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Cas9 is inactive without sgRNA. The Rec | domain is responsible for binding guide RNA. The arginine-rich bridge helix is crucial for initiating 0- R N o; 0—— I I I ﬁ. Cas9 SgRNA T ' TS 10000 -
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found in other proteins (Jinek et al. 2014; .lehlmasu et al. 2014).There are multiple ways an inhibitor could block Cas9-catalyzed DNA Cas9 Cleavage Assay with Different Incubation Steps: Compound 9 incubated with RNP (Cas9/sgRNA, blue bars), or Cas9 alone (ApoCas9, Mekler V., et al., Nucleic Acids Research, 2016 Cas9 pep15 pep60 pep90 pep91 pep73 pep99 "noCas
cleavage competitively or allosterically by: red bars) for 30 minutes prior to addition of substrate and sgRNA (for Apo condition) and additional 30 minute incubation before quench. Data are 40 uM Pent _
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Blocking the PAM interaction Beacon DNA b'"d'n_g assay (adapted from Mekler V. etal., 2016):_b°t_h begcqns il hative ta_rget D_NA and bmd CasQ/ngNA. Cas_9 binding to Beacon DNA binding assay (adapted from Mekler V. et al., 2016): both beacons mimic native target DNA and bind Cas9/sgRNA. The fluorescent
beacon 1 and formation of a DNA—RNA heteroduplex should result in dissociation of oligo 3, leading to increase in fluorescence intensity due to

signal is increased when Cas9 binds the DNA substrate and a helix forms with the target substrate strand and gRNA resulting in dissociation of
oligo 3, leading to increase in fluorescence intensity due to disappearance of the quenching effect. This fluorescence observed upon addition of
Cas9 complexes is unaltered by incubation with peptides 15, 90, 91, and 73 but is significantly reduced by peptide 60 and peptide 99.

Preventing binding/loading of the DNA disappearance of the quenching effect. This fluorescence is observed upon addition of Cas9 complexes and is unaltered by incubation with

Abrogating nuclease activity Compound 9.

Summary and Future Directions
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Reversibly to Cas9/gRNA Complex

A. Six peptides were identified by Phage display and panning by Cas9 affinity chromatography

a. validated by Gel electrophoresis and the FRET-based cleavage activity assay.
b. 2 peptides block target DNA binding
B. Use error-prone PCR to optimize the peptides from the screen and re-run through phage display assay.

Versatile High-Throughput Fluorescence Assay fOf Monitoring Casg 4% Urea Gel with Fluorescent Substrate Cleavage Activity for Compound 9 with Buffer Exchange
Activity 30000
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b. Peptide hits have been mutated, the pool of mutated peptides will be expressed in phage and phage panning with immobilized Cas9 will
be performed. More stringent elution conditions will be used to pick up stronger binders (the original 6 hits)

20000- C. Deliver and validate peptide inhibitors in mammalian cells

c. similar amino acid profile as established cell penetrating peptides.

Low Fuorescence DNA Substrate Cas9 + sgRNA

“ﬁ_

D. One Compound was identified from a screen of 1300 Electrophile compounds for inhibition of Cas9 Cleavage activity

RFU(Cy-5)

d. We have purchased compounds that are chemically similar to compound 9 that will be screened to find a stronger hit and get information
on the mechanism of action.

E. Lead candidates identified with these methods will be tested for activity against Cas9 variants, and for toxicity and efficacy in tissue
culture and in vivo
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Compound 9 incubated with RNP (Cas9-gRNA-comp #9), or Apo-Cas9 (Cas9-comp#9-gRNA) for 30 minutes, the unbound

,. - J i compound is removed by filtration (filtered) prior to addition of substrate and sgRNA (for Apo condition), or is left in the reaction for

— Ny A Y ] an additional 30 minutes prior to quench. This experiment was repeated twice with similar data. Data are the average and standard
N ) —— deviation of three replicate wells. Comp#9 did not covalently inhibit RNP (Cas9 complexed with gRNA) but it seems to covalently

inhibit when incubated with Cas9 in the absence of gRNA (apo Cas9).
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