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The Basic Approach

1t Law: All data are open and all ideas are shared

2n9 Law: Anyone can take part at any level

3d Law: There will be no patents

4th Law: Suggestions are the best form of criticism

5t Law: Public discussion is much more valuable than private email

6th Law: An open project is bigger than, and is not owned by, any given lab

NTDs: Nature Chem 2011, 3, 745; PLoS NTD 2011, 5(9):e1260. Malaria: ACS Cent. Sci. 2016, 2, 687; J. Med. Chem. 2020, 63, 11585; J. Org. Chem. 2020, 85, 13438; J. Med. Chem.
2021, 64, 16450. TB: J. Med. Chem. 2018, 61, 11327. Antifungals: PLoS NTD 2018, 12(4): e0006437; PLoS NTD 2022, 16, e0010159. Platform: Chem. Sci. 2015, 6, 1614;
Parasitology 2014, 141, 148. Laws: ChemMedChem, 2019, 14, 1804. Translation/Policy: PLoS Med. 2017, 14(4): e1002276; Wellcome Open Res. 2021, 6:146.
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“Open” Needs Clarity re Freedoms

Open Access — to read
Open Data — to re-use
Open Innovation — to ... what?
Open Science — something more, like samples, liberal licence
Open Source — all that, and full details and can participate

Licences (yawn) define the essential freedoms
e.g. Wikipedia’s licence:
This page was last edited on 21 September 2022, at 05:49 (UTC).

Text is available under the Creative Commons Attribution-ShareAlike License 3.0; additional terms may apply. E
Wikimedia Foundation, Inc., a non-profit organization.
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READDI-AVIDD: All Hit to Probe 100% Open, Providing Translational Options

A biological tool molecule (“probe”) can be converted into a drug (which is different)
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Structure of SGC Open Chemistry Networks Projects

SGC Open Chemistry Networks

~
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Open Tech: Simple Technologies Help Dramatically with Discoverability

Public Lab Notebooks and Other Data Tools are Available, but Under-used. They’ll grow.

Synthesis of benzofuran-5-amine (EGT 517-1) InChl=1S/C11H11N3/c1-2-6-12-9(4-1)10-8-14-7-3-5-11(14)13-10/h1-2,4,6,8H,3,5 X
g L 1 O &K - Edwin Tse - Nov 09, 2020, 9:47&
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o N
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\ Br EtOH, 80 °C \ NH, InChl=1S/C11H11N3/c1-2-6-12-9(4-1)10-8-14-7-3-5-11(14)13-10/h1-2,4,6,8H,3,5,7H2.
S pealZ8.8 KE) 4  Computed by InChl 1.0.5 (PubChem release 2019.06.18). PubChem ...
Strings
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InChit S/C8HSBrO/09-7-1-2-8-6(5-7)3-4-10-8/h1-5H Edwin Tse/OSA Series 2/EGT 467-3 - created by Edwin Tse on 2020-09-07 17:22:06 UTC. ...

. InChI=1S/C11H11N3/c1-2-6-12-9(4-1)10-8-14-7-3-5-11(14)13-10/h1-2,4,6,8H,3,5,7H2. to.
(o] .
Machine-Readable InChI=1S/C11H10BrN3/c12-11-10(8-4-1-2-6-13-8)14-9-5-3-7-15(9)11/h1-2,4,6H,3,5,7H2 ...
InChl=1S/C8H7NO/c9-7-1-2-8-6(5-7)3-4-10-8/h1-5H,9H2
AYOVPQORFBWFNO-UHFFFAOYSA-N au-mynotebook.labarchives.com » share
to Edwin Tse/OSA Series 2/EGT 466-3 - LabArchives, Your Electronic
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Architecture — Some READDI-AViDD Components

Discussion/To Dos
https://github.com/StructuralGenomicsConsortium/CNP4-Nsp13-C-terminus-B
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https://github.com/StructuralGenomicsConsortium/CNP4-Nsp13-C-terminus-B
https://github.com/StructuralGenomics
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Fragment Starting Points

@ https://fragalysis.diamond.ac.uk/viewer/react/preview/target/nsp13
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Nat Commun 12, 4848 (2021). https://doi.org/10.1038/s41467-021-25166-6



Site 3 — Novel

Consensus hot-spot
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Pharmacophore identification Pharmacophore identification

Detailed pharmacophore model

Score points:
* 1 point: Has only a halide
1 point: Has only a ring
1 point: Has only a carbonyl
2 points: Has a halide and a ring, unconnected
2 points: Has a carbonyl and a ring, unconnected
2 points: Has a halide and a carbonyl, unconnected
3 points: Has a halide, a carbonyl, and a ring, unconnected
3 points: Has a halide and ring connected correctly
3 points: Has a carbonyl and a ring connected correctly
4 points: Has a halide and a ring connected correctly, and a carbonyl
4 points: Has a carbonyl and a ring connected correctly, and a halide
5 points: Has full pharmacophore match

L Y

TH8 Sig T2 - =1 . ‘
| . F
Oxford Soaking Results Jan 2022 #14
edwintse opened this issue on Jan 24 - 2 comments
‘ edwintse commented on Jan 24 Member (@) -+
Following from issue #9, the results from the soaking experiments are summarised below:
NO DIFFRACTION MISSED DIFFRACTION
o cl o f\N o
/@[ X J : Br
Cr>e Wy WY Ty
\_s N= 5
TK 141 EGT 563 § JHA1 KOStya POpOV, Alex TrOpSha, Heba
Solubility - PPT Solubility - Clear : Solubility - Clear

; i Agha, Joe Newman, Ed Tse
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* Each cycle seeds the next generative model.

* Iterative improvement in docking scores.

Kostya Popov (UNC), Tom Knight (UCL)



Enamine REAL Space, Glide Top Ranked 150 Molecules:

DataWarrior Analysis to Visualise the Covered Chemical Space

- Top 250, enamine.dwar
* Similarity chart clusters molecules

Structure of . e ey
swiE | SWLE . | - based on scaffold similarity.

louble click or drag & drog

Enamine make-on-demand
CC(C)[C@HI((m_275592_ -7.£
(Buy = 55 molecules).

.@/m SR

Glide score -8.1 to -7.2
(Make = 95 molecules).

O=C(NCclccnm_275692_ -7.1

Structure of SMILE Similarity [FragFp]
06 07 08 09 1




Enamine REAL Space, Glide Top Ranked 150 Molecules:
DataWarrior Analysis to

Visualise the Covered Chemical Space

* Enamine make-on-demand; 51/55 compounds purchased.
* 51 compounds in DMSO (50 uL, 20 mM) for SPR screen (ongoing).
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Developing an SPR Assay:

High-affinity capture of biotinylated Nsp13 onto streptavidin (SA) chip surface.

R:’zooo Adjusted sensorgram Nsp13 protein was coupled to a Cytiva Series streptavidin (SA) chip

1) SA chip surface was conditioned: using the Biocore T100 standard SA-Biotin capture protocol:

1. Flush with 1M NaCl / 50 nM NaOH (1 minute)
2. Flush with 1M NaCl / 50 nM NaOH in 50% isopropanol (1 minute)
3. Flush with 1M NaCl / 50 nM NaOH (1 minute)

!

https://info.cytivalifesciences.com/Biacore-help-files_Biotinylation-

10000 4 for-streptavidin-biotin-capture.html

3) Capture of biotinylated Nsp13 reaches near saturation:

8000 1 [\ [ — Biotin capture was successful, just under 10'000 RU was reached.
£ s000 -
3
3
é —Fc=2
s biotin
8 4000
é streptavidin
2) Capture of biotinylated Nsp13: dextran matrix
2000 -
FC =1 HBS-EP+ running buffer (blank). [I7T777777777777777
FC = 2 Biotinylated Nsp13 (0.03 mg/ml) in HBS-EP+ buffer (pH 7.6).
04+
'2000 Ll T T T T T + + 1
0 200 400 600 800 1000 1200 1400 1600 1800

Time

. |
https://github.com/StructuralGenomicsConsortium/CNP4-Nsp13-C-terminus-B/issues/25



SPR: Screening of control compound #1 (Punicalagin)

A positive control binder (Punicalagin, a.k.a. PUG, KD = 21.6 nm) was flowed
RU Adjusted sensorgram over the capture protein to confirm it as a nanomolar binder to Nsp13;
200 1 https://github.com/StructuralGenomicsConsortium/CNP4-Nsp13-C-terminus-
B/issues/22#issuecomment-1270191492

1. PUG, [CAS-No: 65995-63-3] (1.5 mg) was diluted into DMSO (1 mL) to give a
1.3828 mM stock solution.

150 o

2.  This stock was then diluted to 216 nM (10X KD) by dissolving 1.5 uL of the
100+ stock solution up to 10 mL with phosphate-buffered saline (PBS,
https://info.cytivalifesciences.com/Biacore-help-files_Buffers-for-small-
molecule-screening.html) with 2% DMSO.

[54]
o

baseline)

— Sample

M — Startup

Response (0
o

-50 4

-100 4

-150 t t t t t T 1
0 100 200 300 400 500 600 700 . . Lo
Time s * PUG showed irreversible binding to Nsp13.

Ref: https://doi.ore/10.1016/j.antiviral.2022.105389 * Spikes likely due to mismatched composition of buffers (HBS-EP+ vs PBS).



https://github.com/StructuralGenomicsConsortium/CNP4-Nsp13-C-terminus-B/issues/22
https://www.sciencedirect.com/science/article/pii/S0166354222001589?via%3Dihub
https://doi.org/10.1016/j.antiviral.2022.105389
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SARS-CoV-2 Nsp13 First Hits! Targeted Library and Docking of Enamine Real

Targeted Library Designed
for Nsp13 From the docking of 40B compounds

(but different site)* (designed for “site 3”)

N N
I} I

Cl HO
e Tk S S mxﬁ T L,
0NF N’go v/©/0\ Z N'go
H H

RA-0001313-01 RA-0001335-01 RA-0001264-01 RA-0001283-01 RA-0001263-01
SARS-CoV-2 3 3 6 8 11
SPR KD (LM)
MERS 4 3 5 7 11
SPR KD (LM)
SARS-CoV-2
83 NT 48 NA 12

ATPase ICsy (LM)

Sumera Perveen, Anwar Hossain, Konstantin Popov.
*Based on allosteric Inhibitors targeting the spliceosomal RNA helicase Brr2, 10.1021/acs.jmedchem.7b00461.
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You’'re Invited

CC-BY-4.0 applies to all hit discovery and hit to lead —i.e. essential freedoms baked in

Join in!

CONSORTIUM’S OPEN
CHEMISTRY NETWORKS

Open Chemistry Networks STRUCTURAL GENOMICS
CONSORTIUM’S OPEN

CHEMISTRY NETWORKS

tinyurl.com/OCNFAQ,

https://github.com/StructuralGenomicsConsortium/Chemistry_TechOps_HowTo/issues/2
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Hiring Soon at UCL

Postdoc Chemistry Champions
PDRA Screening/Assays
Lab manager
Ex-Pharma Project Coordinator
Website/Data developer

Volunteer Pharma Champions for all series (time commitment: 3 hrs per month)
See how it works:

Next open, online meeting: December 12th at https://ucl.zoom.us/j/97172937586
(https://qgithub.com/StructuralGenomicsConsortium/CNP4-Nsp13-C-terminus-B/issues)



https://ucl.zoom.us/j/97172937586

Some Nspl13 People and Funders

UCL: Tom Knight, Ed Tse, Kangping Liu, Jemima Haque, Linda Patio, Robin Ketteler, David Selwood, Clara Gathmann
: Tim Willson, Nat Moorman, Alex Tropsha, Konstantin Popov, Heba Agha, Peter Brown, Anwar Hossain
: Cheryl Arrowsmith, Sumera Perveen and team : Joseph Newman, Daren Fearon : James

Day
And others nnAd tho roct nf +tho READNI_AV/iDN tonm
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