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Polar groups
Atoms H-Bond donor atoms 3 1 2
Carbon 17 16 1 H-Bond donor sites 3 1 2
Fluorine 0 O H-Bond acceptoratoms 3 4 1
Chlorine 0O O H-Bond acceptor sites 3 7 4
Bromine 0 O Positive charges 1 01
lodine 0 O Negative charges 011
Sulphur 0O 11
Morphine Phosphor 0 O Topology
H ACyC.I'C nitrogen 0 11 Acyclic monovalent nodes 3
m'\' S Cyclic nitrogen 11 Acyclic divalent nodes 2
o | | J< ActhC oxygen 2 42 Acyclic trivalent nodes 2
7 N~ Cyclic oxygen 1 20 12 Acyclic tetravalent nodes
o CO,H Heavy atom count 21 23 Cyclic divalent nodes 2
Penicillin G Cyclic trivalent nodes 3
Cyclic tetravalent nodes
Bonds 3-Membered rings
City-Block Distance (CBD) = 64 Acyclic single bonds 5 4-Membered rings
Acyclic double bonds 3 5-Membered rings

6-Membered rings
7-Membered rings
8-Membered rings
9-Membered rings

> 10 membered rings

Atoms shared by fused rings
Bonds shared by fused rings

Acyclic triple bonds
Cyclic single bonds
Cyclic double bonds
Cyclic triple bonds
Rotatable bonds

cobhphoow
rowPRowo
N

NN
ONOOOOPR~RPRPOOPRPLPOMOWMOOO W

PNOOOORPRFRPFPOPRFRPROOONDNOD
|

K. T. Nguyen et al., ChemMedChem 2009, 4, 1803-1805



UNIVERSITAT
BERN

Diarnoricoids

Carbon Fraction
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Acyclic Alkaries
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High Quality Screening for Drug Discovery b
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Atom-pairs with topological distances in bonds u
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Table 1. Cytotoxicity of triazines on Hela cells.
Compd® R R2 ICg [nm]®! Table 2. Kinome scan with triazines 1 and 14.12

1 Et Me M1+12 Compd Kinase Percent of Ko [nm]

3 ome e 9043 control a

a iPr Me 81420 10 pu 100 ICso + SD (nM)

5 nPr Me >10000 1 JAK1 (JH2 domain pseudopocket) 45 n.d. e 43  B1+19

6 nHex Me >10000 PIP5K2C 16 n.d.

7 Ph Me 10000 TYK2 (JH2 domain pseudopocket) 31 n.d. § = 1 1413

8 F Me 3060+ 110 R 504 A 16 84+18

9 Br Me 264+5 14 JAK1 (pseudokinase) 42 380

10 CF, Me 263+6 EPHB6 5.3 860

11 NHACc Me 2920+ 60 PIKFYVE 6 3100

12 Et Et 5141 GRK7 6 > 60000

13 Et nBu 780+30 TAKT 7.2 >60000 0 : T

14 OMe Et 124402 IRAK3 12 3500 1 100 10000

15 F Et 45504940 GAK 15 250 [Inhibitor] (nM)

16 cl Et 140+38 TYK2 (JH2 domain pseudokinase) 15 1800

17 Br Et 69+13

18 CF, Et 110+ 56 [a] The kinome scan was performed for binding of the ATP binding pock- Figure 3. Activity of triazines 1, 16 and 43 on LPAAT-§ by quantifying the re-
[a] See Scheme 1. [b] Hela cells (10000 cells per well) were incubated ets on 442 kinasc?s by DiscoveRx (San Diego, CA, USA); the test com- lease of free CoA-SH in the pres.ence of DTNB monitored by the change in
with various concentrations of compounds for 96 h at 37°C and 5% CO.,. pound concentration was 10 . absorbance at 405 nm over 3 min at room temperature (200 um of 18:1-
Cell viability was determined after addition of WST-8 working solution CoA, 200 um sn-1-18:1 lysoPA, 500 um DTNB, 25 mm HEPES-HCI, pH 7.5,
and phenazine ethosulfate. Final absorbance was measured at 450 nm. 1 mm EDTA, 100 mm NaCl and various concentrations of inhibitors).
Results were normalized to control values; data are the mean+5D (stan- SD = standard deviation from triplicate measurements.
dard deviation) from triplicate measurements.

Marion Poirier et al. ChemMedChem 2019, 14, 224-236 10
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Predict targets from compound - protein targets associations in
ChEMBL22 using one of the following methods

Nearest neighbor search with:

= Extended Connectivity fingerprint ECfp4 NN(ECfp4)
« Shape and Pharmacophore fingerprint Xfp NN{Xfp)
« Molecular Quantum Numbers MQN NN(MQN)

ECfp4 Naive Bayes Machine Learning model produced on the fly with
2000 nearest neighbors from:

- Extended Connectivity fingerprint ECfp4 NN(ECfp4) + NE(ECfp4)
« Shape and Pharmacophore fingerprint Xfp NN(Xfp) + NB(ECfp4)
« Molecular Quantum Numbers MQN NN(MQN) + NB(ECip4)

Naive Bayes machine learning model with entire dataset using:
= Extended Connectivity fingerprint ECfp4 NB(ECfp4)

Deep Neural Network model with entire dataset using:

= Extended Connectivity fingerprint DNN(ECfp4)

Best performing methods are shown in bold. Please refer to manuscript for more details.

fgera'' ) Y © copyright 2018 | all rights reserved.

M. Awale, J.-L. Reymond, J. Chem. Inf. Model. 2019, 59, 10-17
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Targets predicted using NN(Xfp).
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CHEMBL1615382
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CHEMBL251

Common name

1-acylglycerol-3-phosphate O-acyliransferase beta
Cannabinoid CB2 receptor

Glutamate [NMDA] receptor subunit epsilon 2
Corticotropin releasing factor receptor 1

Serotonin 2a (5-HT2a) receptor

Serotonin transporter

Telomerase reverse transcriptase
Nucleotide-binding oligomerization domain-containing protein 1
Tyrosine-protein kinase JAK2

Urotensin Il receptor

Trace amine-associated receptor 1

Thrombin

Matriptase

Urokinase-type plasminogen activator

Coagulation factor X

Sigma opioid receptor

Alpha-2a adrenergic receptor

Nuclear receptor coactivator 3

Protein-arginine N-methyliransferase 1

Adenosine A2a receptor
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https://tm.gdb.tools/map4/coconut_tmap/

Table 2 SVM evaluation with balanced accuracy, MCC, and F1

score

Balanced acc. MCC F1
MAP4 SVM 2P 0.91940.005 0.879+0.005 0.92940.003
ECFP4 SVM #° 0.89040.005 0.827 £0.006 0.897 £0.003
RDKit AP SVM ab 0.735£0.005 0.592 +£0.006 0.752+£0.004
Properties SVM *¢ 0.758 £0.005 0613+£0.007 0.761 £0.004

® Mean value and standard deviation (o) of the five different test/training sets
split of the fivefold cross-validation

©1024 dimensions

©11 properties: MW, Fsp3, HBD) and HBA, calculated logP with the Crippen
method (AlogP), number of carbons, oxygen, and nitrogen, the total number of
atoms, number of bonds, and topological polar surface area (TPSA)

Table 3 MAP4 SVM origin prediction for 20 recently published
microbial and plants NPs that are not present in COCONUT

Natural product Origin MAP SVM prediction®
Epicospirocin 1 Fungal Fungal (97%)
Penicimeroterpenoid A Fungal Fungal (82%)

Beetleane A Fungal Fungal (97%)
Funiculolide D Fungal Fungal (85%)

Rhizolutin Fungal Plant (55%, fungal: 29%)
Fusoxypenes A Fungal Fungal (69%)
Myxadazoles A Fungal Bacterial (74%, fungal: 16%)
Vertirhodin A Bacterial Bacterial (88%)
Marinoterpin A Bacterial Plant (44%, bacterial: 37%)
Bosamycin A Bacterial Bacterial (94%)
Dumulmycin Bacterial Bacterial (80%)
Fortuneicyclidin A Plant Plant (98%)
Meloyunnanine A Plant Plant (99%)

Hyperfol B Plant Plant (93%)

Pgaharmol A Plant Plant (77%)
Hunzeylanine A Plant Plant (95%)
Mucroniferal A Plant Plant (73%)

Perovsfolin A Plant Plant (92%)

Horienoid A Plant Plant (95%)
Erythrivarine J Plant Plant (91%)

2 Predicted using the MAP4 SVM available online at https://np-svm-map4.gdb.
tools/

epicospirocin 1: 1a (1R,8R), 1b (1S,8S)
(origin: fungal)
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Atom-pair with 3D-distance in A u

Recovery of ROCS Shape Recovery of ROCS Recovery of ROCS Color Recovery of ROCS o . ..
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comparing molecular shapes and pharmacophores
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30G iIs a selective TRPV®6 inhibitor

pICs,
7.30 o}

e

(capsaicin)

inactive
14
3.00 / IC50=0.43 uM

(0151:%

ICso=1.0 uM

(L-prolinol 1)
IC50 =90 uM

39 (30G)
ICso = 0.082 uM

CF3
(cis-22a)
IC50 = 0.050 uM

Micael R. Cunha et al. RSC Med. Chem. 2020, 1, 1032-1040

Adrenergic a4 (M)

Ca®* channel L-type, diltiazem (r)
Ca?* channel L-type, verapamil (r
Dopamine D, (h

Dopamine D,g (A

Dopamine Dy 4 (h

hERG (

Muscarinic M, (

Muscarinic M, (

Opiate p (

Opiate K (

(

h
h
h
h
h
Serotonine 5-HT,, (h

)
)
)
)
)
)
)
)
)

ofo

30G cis-22a

o0

*
o oo
oo

%

¢

+

-25

0 25 50
% of inhibition (10 uM)

75 100

b

u

b
UNIVERSITAT
BERN

22



X-Ray and cryo-EM structures of TRPV6 bound inhibitors u
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Sampling AstraZeneca u
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Scaffold decoration
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9,964,370,559 521 3,718,774 9,556,717 1,076,979,088
graphs topologies scaffolds scaffolds scaffolds
Training set Architecture % Invalid % Correct % Recovered % Unique
LSTM 8.66 % 61.22 % 16.65% 54.03 %
ChEMBL : :
Transformer 1.73 % 87.87 % 36.25 % 58.33 %
LSTM 2.62% 88.10 % 25.94 % 59.56 %
ZINC ' ‘
Transformer 0.52 % 96.67 % 31.17 % 51.94 %
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Ring systems

Ring Systems
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Kris Meier et al., Angew. Chem., Int. Ed. Engl. 2020, 60, 2074-2077

PDB: 3LXK (JAK3)

Table 1: JAK kinase inhibition profiles.
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ICso (NM) JAK1 JAK2 JAK3 TYK2
Delgocitinib*! 2.8 2.6 13 58
Tofacitinib“! 2.9 1.2 11 42
PF-0665160041 >10,000 >10,000 33 nM >10,000
rac-99 1.0 13 29 26
rac-10% 30 53 9 183
(R)-9? 0.8 5.4 14 52
(S)-99 >1,000 >1,000 >1,000  >1,000
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