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Dataset — — Analisi

conformazionale
SMILES 1C50{nM)
NC(=0)C1=CN=C2NIN=C{NC1=CC(=CC(=C1)C#N)C(F)({F)F)C=C2ZNC1CC1 430
N C{:O }Cl:CN =C2N1IN :C{NCI:CC:CC:CI} C=C2MNC1CC1 32
CC1=CC{NC2=NN3C(=CN=C3C({NC3CC3)=C2)C(N)=0)=CC(C)=C1 22
CC1=CC(F)=CC(NC2=NN3C{=CN=C3C(NC3CC3)=C2)C(N)=0)=C1 24
N C{:O }C1=CN =C2NIN =C{NCICCCC61}C=CZN C1CC1 220
CMNC1=CC(NC2=CC(C)=CC{C)=C2)=NN2C{=CN=C12)C(N})=0 7
CCMNC1=CC(NC2=CC{C)=CC{C)=C2)=NMN2C({=CN=C12)C(N)=0 17
CC1=CC{NC2=NN3C(=CN=C3C(NC3CCC3)=C2)C(N)=0)=CC(C)=C1 110

Calcolo dei MIF e l

Analisi grafica === generazione del modello == Allineamento
matematico-statistico

Valutazione della riproducibilita dei modelli 3D-QSAR
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TYK2 e la sua funzione immunolog

Cytokine
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Py-MolEdit ., Kcrme ~

4 Add Dataset

& My Datasets

A 4

10
molecole

1. Identification of imidazo[1,2-b]pyridazine TYK2 pseudokinase ligands as
potent and selective allosteric inhibitors of TYK2 signalling (Moslin et al.,
2017)

2. |dentification of N-Methyl Nicotinamide and N-Methyl Pyridazine-3- —
Carboxamide Pseudokinase Domain Ligands as Highly Selective
Allosteric Inhibitors of Tyrosine Kinase 2 (TYK2) (Moslin et al., 2019)

3. Highly Selective Inhibition of Tyrosine Kinase 2 (TYK2) for the Treatment __
of Autoimmune Diseases: Discovery of the Allosteric Inhibitor BMS-986165
(Wrobleskiet al., 2019)

4. Discovery of BMS-986202: A Clinical Tyk2 Inhibitor that Binds to Tyk2
JH2 (Liu et al., 2021)

Y

61
molecole
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Py-ConfSearch ., Reruw Conf Search for Dataset:  tv«z_innibitors M (95)

Search...
Conf Search ID Status Method Max Confs CG Maxliters SD Maxiters Force Field
4= Make Conf Search
3480 completed Results balloon 50 50 50 MMFF94
3637 completed Results rdkit 50 50 MMFF94
3682 completed Results openbabel 50 50 50 GAFF

« My Molecules

Balloon Openbabel
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Allineamento

Py-Align ., Rome Align Conf Search #3490 of Dataset TYK2_Inhibitors_M

IMethod: RDKit
o comeemie Aligned Diﬁrﬁ? TYK2_Inhibitors_M_[align o1

1. Meno attiva | 1. 3ZON
2. Pll] attlva Scoring Function: Best Score 2 4OL|
3. Piu flessibile Align On Least Active 3. 4WOQOV
4. Pil rigida elescont 06 o oo
5. P!u pesante 6. 5TKD
6. Piulunga . 7.  BNSL
7. Meno polare 8. O6NzZE ||
8. Piu polare 9. 6NZF
9. Con pil alta MR 10. 6NZH
10. Con piu bassa MR 11 6NzP

G s 12. 6NZQ
11. Con !I piu alto numero HA_ 13. B6NZR
12. Con il pit basso numero di HA 14. 7AX4
13. Con il pit alto numero HD
14. Con il pit basso numero di HD : .
15. Con il piu alto LogP 42 allineamentsi
16. Con il pit basso LogP

48 allineamenti '

Matteo Santucci 71312024

Studio della riproducibilita di modelli 3D-QSAR



Py-CoMFA , Korma ~ Compare 3-D QSAR Models for Dataset and its children:  rvie_mnwitors_m s5)

Model

+ My 3-D QSAR Models ID Dataset

227179 51155.TYK2_Inhibitors_M_least_active
227180  51156.TYK2_Inhibitors_M_most_active
227181 51160.TYK2_Inhibitors_M_heaviest
« My Datasets 227182 51161.TYK2_Inhibitors_M_longest
227183 51163.TYK2_Inhibitors_M_most_flexible

227184 51164.TYK2_Inhibitors_M_most_rigid

Status

completed  Results
completed  Results
completed  Results
completed  Results
completed  Results

completed  Results

Parametri di default:

* Probe=C.3

«  Grid Spacing =2 A

- Grid Extension =5 A

« Dielectric costant = 8

* Min/Max energy of cutoff value = 30 kcal/mol

*  Minimum sigma = 0.05

External r q2 r q2
Maps  nTrMols Pred STE(PC) STE(PC) ELE(PC) ELE(l
Missing 61 False 0921(5) 0514(5) 0651(4) 0121
Missing 61 False 0387 (1) 0205(1) 0202(2) -0.03C
Missing 61 False 0391 (1) 0220(1) 0260(2) 0.048
Missing 61 False 0320(1) -0149(1) 0533(3) -0.064
Missing 61 False 0391 (1) 0220(1) 0260(2) 0.048
Missing 61 False 0389 (1) 0025(1) 0086(1) -0.194

ompleted
ompleted
ompleted
ompleted
ompleted

ompleted

ompleted

Ottimizzazione tramite VPO:

* Probe =C.3.H3, H.P, N.am, O.2

« Grid Spacing =1, 3.5, 0.1

 Grid Extension =1, 10, 1

=P | © Dielectric costant =1, 80, 1

« Min/Max energy of cutoff value = 35, 35, 1

*  Minimum sigma = 0.1, 1.0, 0.1
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---“H

Tyk2_inhibitor_ M
Tyk2_inhibitor_S
Tyk2_inhibitor_C

0.925 0.511 C.3.H3
0.942 0.535 6 C.3 2 5 8 30 0.05
0.852 0.447 4 0.2 1.3 5 80 27 0.6

r>=0.906 %= 0.048, g>=0.498 = 0.045

TYK?2_inhibitor_M TYK?2_inhibitor_S TYK2_inhibitor_C
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---ﬂﬂ

Tyk2_inhibitor M 0.883 0.563 C.3.H3
Tyk2 inhibitor S 0.915 0.640 6 N.am 1.5 2 37 15 1
Tyk2_inhibitor C 0.815 0.570 4 C3H3 24 1 69 16 04

r>=0.871 % 0.051, g?=0.591 *= 0.043

TYK?2_inhibitor_M TYK?2_inhibitor_S TYK2_inhibitor_C
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---“ﬂ

Tyk2 inhibitor M 0.801 0.452 N.am
Tyk2 inhibitor S 0.972 0.439 6 0.2 2 1 62 15 0.2
Tyk2 inhibitor C 0.650 0.379 2 C3.H3 22 3 42 26 0.1

r>=0.808 = 0.161, g?=0.423 = 0.039

TYK?2_inhibitor_M TYK?2_inhibitor_S TYK2_inhibitor_C
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---“ﬂ

Tyk2_inhibitor M
Tyk2_inhibitor_S
Tyk2_inhibitor C

0.898 0.543 N.am
0.817 0.470 4 0.2 2 1 62 15 0.2
0.876 0.580 5 C3.H3 22 3 42 26 0.1

r>=0.864 £ 0.042, g>=0.531 £ 0.056

TYK?2_inhibitor_M

TYK?2_inhibitor_S TYK2_inhibitor_C
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---“H

Tyk2_inhibitor M 0.907 0.576 C.3.H3
Tyk2_inhibitor S  0.856 0.565 4 0.2 2.2 4 50 24 04
Tyk2 inhibitor C 0.891 0.600 4 N.am 2 9 6 30 1

r>=0.885 %= 0.026, g>=0.580 *= 0.017

TYK?2_inhibitor_M TYK?2_inhibitor_S TYK2_inhibitor_C
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---“H

Tyk2_inhibitor_ M
Tyk2_inhibitor_S
Tyk2_inhibitor_C

TYK?2_inhibitor_M TYK?2_inhibitor_S

0.778 0.664 6 24
0.720 0.647 2 N.am 3.4 6 42 20 0.9

0.827 0.618 4 C.3 2 5 8 30 0.05

r>=0.775 = 0.054, g?=0.643 = 0.023
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Galoon | - | g |opc| P | Gs | GE| £ |CO| MS_
Tyk2 inhibitor M 0.864 0.487 4 H.P 2.5 4 17 21 0.8
Tyk2 inhibitor S 0.975 0.535 6 C3.H3 14 90 58 9 0.4

Tyk2_inhibitor C 0.938 0.526 4 H.P 1.3 2 16 5 0.7

r>=0.926 + 0.057, g>=0.516 = 0.026
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* | modelli finali risultano avere una certa distribuzione di valori, con una

dispersione che risulta essere bassa

 La deviazione standard misurata mostra una certa costanza.

* L'interpretazione grafica porta agli stessi risultati sia tra i diversi modelli
ottenuti partendo dalla stessa analisi conformazionale sia tra modelli ottenuti da

analisi conformazionali differenti.

Questi risultati dimostrano che la procedura applicata mediante il portale
3d-gsar.com permette di definire modelli altamente affidabili e
riproducibili dimostrando che la field-based 3D-QSAR e uno strumento

valido da poter utilizzare in drug design.
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