SUMMARY OF CACHE#6 ROUND 1 EXPERIMENTAL SCREENING PIPELINE
CACHE#6 compounds are tested experimentally at the Structural Genomics Consortium, University of Toronto, with contributions from Oleksandra Herasymenko, Madhushika Silva, Elisa Gibson, Albina Bolotokova, Peter Loppnau, Rachel Harding,  Ashley Hutchinson, and Matthieu Schapira

THE CHALLENGE
· CACHE#6 participants were asked to use their computational methods to find hits for the triple tudor domain of SETDB1. See details.	Comment by Matthieu Schapira: link to https://cache-challenge.org/challenges/finding-ligands-targeting-the-triple-tudor-domain-of-setdb1

· After a double-blind peer review where each applicant reviewed 5 applications, 18 participants joined the challenge, representing a diversity of physics-based and AI computational methods.	Comment by Matthieu Schapira: link to https://cache-challenge.org/challenges/finding-ligands-targeting-the-triple-tudor-domain-of-setdb1/computational-methods

· Participants collectively selected 1344 compounds (no more than 100 compounds per participant) that we ordered and received from Enamine.
· All experimental data except the structure of the compounds are provided here.  	Comment by Matthieu Schapira: link to CACHE6_Round1.xlsx
· Chemical structures will be revealed, CACHE #6 participants de-anonymized, and computational methods ranked at the end of the challenge, upon completion of Round 2 (hit expansion).

SUMMARY OF THE EXPERIMENTAL PIPELINE
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SUMMARY OF EXPERIMENTAL DATA AND ASSOCIATED COMPUTATIONAL METHODS	Comment by Matthieu Schapira: Dakota: please make the first column look better

	method
	compound
	binds in SPR assay
	competes in FP assay
	binds in spectral shift assay
	confidence that the hit is real

	https://cache-challenge.org/challenges/app/665f03ed82f75
	CACHE6-HI_2330_51
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/666b0c40982f9
	CACHE6-HI_2334_23
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/666ba80c7dca4
	CACHE6-HI_2336_77
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/666ba80c7dca4
	CACHE6-HI_2336_8
	yes
	
	yes
	medium

	https://cache-challenge.org/challenges/app/666ba80c7dca4
	CACHE6-HI_2336_85
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/666c27895fe96
	CACHE6-HI_2337_64
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/666e4eff050c7
	CACHE6-HI_2356_111
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/666e4eff050c7
	CACHE6-HI_2356_26
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/666e4eff050c7
	CACHE6-HI_2356_40
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/666e5de848378
	CACHE6-HI_2357_38
	yes
	
	yes
	medium

	https://cache-challenge.org/challenges/app/666e5de848378
	CACHE6-HI_2357_60
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/666e5de848378
	CACHE6-HI_2357_69
	yes
	
	weak
	medium

	https://cache-challenge.org/challenges/app/666f2d993b869
	CACHE6-HI_2363_66
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/6670fcae28791
	CACHE6-HI_2366_31
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/6670fcae28791
	CACHE6-HI_2366_43
	yes
	yes
	yes
	high

	https://cache-challenge.org/challenges/app/6671cf862cb6b
	CACHE6-HI_2369_57
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/6677785c788e0
	CACHE6-HI_2375_11
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/6677785c788e0
	CACHE6-HI_2375_46
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/667831926d41a
	CACHE6-HI_2377_25
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/6678ccd0e2cb5
	CACHE6-HI_2379_11
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/665f104rd87f56
	CACHE6-HI_2486_40
	yes
	
	
	medium

	https://cache-challenge.org/challenges/app/666ba80c7dca4
	CACHE6-HI_2336_58
	
	yes
	
	low

	https://cache-challenge.org/challenges/app/666ba80c7dca4
	CACHE6-HI_2336_81
	
	yes
	
	low

	https://cache-challenge.org/challenges/app/6677f46025523
	CACHE6-HI_2376_12
	
	yes
	
	low

	https://cache-challenge.org/challenges/app/6677f46025523
	CACHE6-HI_2376_21
	
	yes
	
	low

	https://cache-challenge.org/challenges/app/6677f46025523
	CACHE6-HI_2376_27
	
	yes
	
	low

	https://cache-challenge.org/challenges/app/6677f46025523
	CACHE6-HI_2376_34
	
	yes
	
	low

	https://cache-challenge.org/challenges/app/6677f46025523
	CACHE6-HI_2376_72
	
	yes
	
	low

	https://cache-challenge.org/challenges/app/6677f46025523
	CACHE6-HI_2376_76
	 
	yes
	weak
	medium




VALIDATION OF EXPERIMENTAL ASSAYS

Known SETDB1 binders were used as positive controls to validate the fluorescence polarization (FP) assay:
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FP assay conditions: recombinant SETDB1 [construct 197-403aa with C-terminal His and N-terminal Avi tagged] at 2.5 µM; FITC labelled H3K9me2K14ac (1-25) at 10 nM; Buffer: 20 mM HEPES pH 7.5, 50 mM NaCl, 5 mM MgCl2, 0.01% (v/v) Triton X-100, 2 mM DTT, 4% (v/v) DMSO at room temperature.



The same compounds were used as positive controls to validate the surface plasmon resonance (SPR) assay:
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SPR assay conditions: recombinant SETDB1 [construct 197-403aa with C-terminal His and N-terminal Avi tagged] was immobilized onto the active flow cells (flow cell 2) of 8 channels on a SA sensor chip with buffer 10mM HEPES pH 7.4, 150mM NaCl, 0.005% v/v Tween 20, 0.2% w/v PEG 3350, 0.5 mM TCEP and 4% (v/v) DMSO yielding around 3000-4000 RU at 20 0C. Method – Multicycle kinetics. 


The same compounds were used as positive controls to validate the spectral shift binding assay:
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Spectral shift assay conditions: recombinant SETDB1 [construct 197-403aa with C-terminal His and N-terminal Avi tagged] labelled via His-tag with SpShift-optimized fluorescent dye at 25 nM. Buffer: 50 mM HEPES pH 7.5, 150 mM NaCl, 0.005% Tween, 0.5 mM TCEP, 4% (v/v) DMSO at room temperature.
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Compounds 29 compounds from 14 teams advanced to Round 2
of interest 5 compounds demonstrated binding in a spectral shift assay
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FP counter screen: 48 primary FP hits were tested with SETDB1 and the unrelated target
GID4 in their respective FP assays. 20 points, 2-fold dilutions starting from 200 uM in
duplicates.

9 compounds had Ky, < 150uM, Hill slope < 2, >2-fold selectivity for SETDB1

SPR counter screen: 110 SPR positives and/or FP positives were tested against GID4
protein.

21 compounds had Ky< 1004M, top concentration> 2*Kp, 30%<binding signal<200%, > 2-
_ fold selectivity for SETBD1

Final Hit Rate: 2.2

Full SPR dose response

196 compounds were tested in duplicates at 6 concentration points (2-fold dilution starting from
200/100 uM ).

13 compounds had top concentration> 2*Kp and 30%<binding signal<200%

Partial SPR dose response:
513 SPR hits tested at 100/50/25 uM in singlets.

196 compounds with dose dependent binding and at least 30% of the expected binding signal advanced to full
SPR dose response. Another 83 advanced directly to SPR counter screen due to convincing SPR or FP data..

Primary Screen:
1344 compounds were tested in duplicates @50 uM in competition (FP) and binding (SPR) assays in parallel.

+ 48 compounds showed at least 20% FP signal reduction (39) or “overflow” (9) signal in a single run
+ 513 compounds showed 20.4 adjusted relative binding response in a single SPR run

Assay setup and validation:

2 previously published reference compounds (https://doi.org/10.1002/anie.202017200,
https://doi.org/10.1021/acs.imedchem.4c02010 ) were used for Fluorescence Polarization (FP) and Surface Plasmon Resonance
~__(SPR) assay optimizations





