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Classical chemical fingerprints
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Chemical Checker sighature

Halofantrine belongs to the class of organic compounds known as and
derivatives. These are polycyclic compounds containing a phenanthrene moiety, which
Is a tricyclic aromatic compound with three non-linearly fused benzene. Halofantrine is
a synthetic which acts as a . It is effective against multi
drug resistant (including mefloquine resistant) P. falciparum malaria. The mechanism
of action of Halofantrine may be similar to that of chloroquine, quinine, and mefloquine;
by forming toxic that damage the membrane of the
parasite. It appears to inhibit polymerisation of heme molecules (by the parasite
enzyme' ), resulting in the parasite being poisoned by its own waste.
Halofantrine has been shown to preferentially block open and inactivated

leading to some degree of . Side effects include coughing noisy,
rattling, troubled breathing, loss of appetite, aches and pain in joints, indigestion, and

or rash, ef cetera, et cetera.
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The bioactive chemical space, organised

£ — 800k bioactive molecules
£
-3 2D 3D Structural Physico- — 25 data typeS, from
Sl fingerprints fingerprints Scaffolds keys chemistry Chemistry tO the CliniCS
. — The major small molecule
& .
g Mechanism Metabolic - HTS databases are Integ rated
of action genes Crystals Binding bioassays — Inference by deep
P learning
S — chemicalchecker.org
"B Small mol. Small mol. Signaling Biological . L. .
< BEE pathways pathways processes Interactome — blOﬂCthltySIQ natures.org
L .
8 Gene Cancer Chemical Cell C Chemlcal
expression cell lines genetics \Y[e]gelgle](e]s)Y; bioassays CheCker
()]
:E : _ Duran-Frigola et al. Nat Biotech, 2020
3l Therapeutic Diseases and Drug-drug

areas

Indications

Side effects

toxicology

interactions

Bertoni*, Duran-Frigola* et al. BioRXiV, 2020
QQ’ CTD2-pancancer DREAM challenge, 2020


http://chemicalchecker.org
http://bioactivitysignatures.org

Ersilia Open Source 8
2D fingerprints 3D fingerprints Scaffolds Strq?t[ural keys %8 Physicochem. %///,, ChEMBL
7 %) 2 }%v ;% % 2 \|/ 2 7 ©:> % 7 Lipinski’'s Ro5 % Q v
/ @ // @ L ) ‘ @ ? @ QED (SilicosIT) \ @ 277,
- » > > > E— —_— -
7} ROKIT © //// Conformers E3F P@ 7 Murcko RDKIT 2 2 7)) rokiT 2 /A RDKIT stuct. 2
SMILES Morgan : CC data SMILES CCdata  SMILES Morgan i CC data SMILES MACCS CC data SMILES MW, logP...  alerts CC data
Mech. of action Metabolic genes Crystals Binding HTS bioassays
Enzymes, D o D Qoooo Binding assays 73 2@ Functional QY @
Z Inhib. Target trans orters Struct. Cass-spec. assays,
Y, ////// p p y
- Act. °'asse§@, ZZZ@ N0 cmies 42 2 222 comans 2 22 777 atiniies 2 2 222 77 pubChem °‘9'b % 000
DrugBank, //// \EMBL ///// class :  CCdata
ChEMBL / ChEMBL @ // ChEMBL
S. mol. roles 1 ;///
T T (TR @ .. .
// / - Cl icific affiniies  MetaPhOrs
@ 2 @ / | DI TN | I i @ o
ChEBI Ontology Recon O HN '
” @M i [T T T A/O\N F LI 1 1 @
20
Filter
@ @ooce T T " iIF A1 TIT0T ] @ @% % % -
@ ?3%?0 [ Human interactomes
ata LT T[T LRI B 1 @ |
i i Chemical -0
Transcriptomics C Chemica ..&3. L % HotNet
Keep coherent Ki ~0° l
% within replicas e
™ Keoop transcl CC dat 9 @00-e
LINCS a;?\fe ranscy High conf. dataset NCI-60 i LDS-1195 Features fe'atures CC data D Qoooo
Phase | & I Touchstone LINCS <= D QQooo
(level 5) @ cell lines) GSEA Chemical genetics 5 Cell bioassays ///// CC data
PR / down D oo //
@ Qeoco 7)) uP cal GI 7777 GI50 Q Qooco
Q@ Q@ooo % :’;\?c';“\lc_.-—-/ // P-value’ 9 ocoo // LC50... Cellosaurus D ©Q@occo
Q Qoo Qaggred. ines) Fetch putatlve @ 200 > @ Qo2
i CC data MOSAIC targets CCdata  ChEMBL Ontology CC data
E Therapeutic areas Ei" Indications ?Z// = Side effects = Diseases & Toxicology =< Drug-drug interactions
G
0 ‘ 2N, ATC 2 2 [ // DisGeNET @ Q@ ///// @ Q@ // 7, N\ o0 @ (7X7; ) @ @@@
2 77/ levels / 7////, UMLStoMeSH 73 cooo 7 UMLS 2 oo / / MEDIC - ‘ . D oooo 2 DD
1 / 2 7K 7 Clinical & 22 7 T @ 200 / Marker / Mech. 2 @@ @ / 2 QY
DrugBank, KEGG CC data RepoDB, ChEMBL phases i CCdata SIDER : CCdata CTD Therapeutic : CC data DrugBank CC data



Ersilia

Open Source

A tiny chunk of the database

Neurologx_and
psychiatry

Infectious
disease

Gastroenterology

Cardiology

Ophtalmology o

Oncology "

Endocrinology

Pulmonary |

Rheumatology

Chemistry

I Tl ‘l,l L D
.ﬂ-‘ ! "'q"' |"r'h f".a' ".'I' 1I|| -"

"-.'H'-ru,'

WL, wt;

5":‘ a l,

{ R I
..' ."'. .“.".:'. W "
k pu”h Ll Ll Tlul'iul

'-;'.n'wrn,u.'-. i
"':'I lnlll lu: 'IH|II|"I|II-'IT|:I.II W

AT o P e

.:J‘fm.ll I'HII'.II" n |'r1,'. i :”f.

! |
.ﬁfll 3 |'|" ]

@ Networks

. ]
‘Illl. II 1

\'L'( i

| |||t|1nl 'u'n'lllli I:l

III F -ll1rll -I-

Al b o || |

n Cells

Clinics

I'.-u.h,.,.a.r .’.'l'i..;u w } "
L'P u'“fhl !|'I h.ﬁﬂ |.|""hrl l |

' i
n"n i lﬁ 'ﬁ"n' i

T =TT

PI‘| . Il-l "

II llL II'I' 'I

" I|LI|I '
a"‘ﬂ'.".J gy ..;. #

H'y“-'-r'i‘ iﬁlf!"!.ii' A “”. Jia hlq I-ill" 'H T T o TR AT '-'."ET (Gl )
Ay e > : . ._'",' ,'- i "H.‘l o, § L‘] 'l # jllf'” :r.llni.. R IR l‘jlﬁ "" "' ""‘”
| ]lmll.lwnll |||||I? { f|| ||| i o 4 'l_.l A ' (0 :“ |1ﬁ

AL e 36 it A e

’I_II‘I I '| J I- -I !1!‘.. I '

IIlllll III llllll|l . aun

-1- AL &u l'li.:”_lﬁ |n-I

LLL.II

it ' "i'x'hh" il

T T T I T R

'I"I \ 'Ilfl ﬂll I"l"l 'huf- "111 1

R

) [ |
; JHIL. lll|"' B T e Y l—U-‘

--u.h. [T A S N [l

IffJ.Lll‘: 'f

el b'b 1";“’;“"" ju.!lr ﬂlll-!

= —T = -
1 g
L B [ | 1 A |
T - |

‘|||| —.I.I-q :
H TR &l )

[ .I\

1L q lI
1'. ".J-'! "." |

I,III II 11 1

" B NCTA D
lli.lllmh"

l |‘ 1" e NS
" r ] .-' |I ) (! II""

J' t
:Iil AT Y

._-\-

T P

1:"|“|||,|.! § gt

ey

|

10°F
.

h .' -

|

i“ll‘l" h 'ﬂl |l’. '|H$:‘ ..'l"H

ll Al ra 1)

rt‘#:g-i:..vr-m i'-;T- ] |

Hll"“'ll' “r lTl-”l#pq-"Nq I

il m“” ll!* .]'H ‘|l|r"|

- .".lll” fl’ll -l'uhn":";; |n
.lf' II |* ' J l. |

L il T T e
I

a
i LAY

v.i ||||.‘|| L '4' i

A TR :',-:Lr’-'

.x lllv‘lml f]'PT:'."fll '
ARV, LK h‘-1-- o A P e A 0T

LR e Ay

.‘ Lt T Hwn sy ™

LML Tt o N L W

u’-i LF ik
|‘ fr 1‘ I ‘ll l' l |} JJ| I"

e T T
1 |i T v iy

L IIJ - L |
l

'rll -Tu'"l"-

S L ES toaiiil A dm i

':"1 FI'- P ll Ty Tl
HI |[ LML B 1

(TP g h 'lﬁ"lﬁ fi‘ '

Hematol, maiign. [T R

Classical solution

TR TR T

I‘I'lllllll\lll’ll 1 |
—_ . e L aa]

S i rr“

_1_1_u_L_LL11| Jl "111 'L' i

ol 2 Bl

ll '1' .ll‘llq'tl'l ) iijl)llz

-1-1"1,4.5 ' .

] 13 17kl

Chemical Checker solution



Ersilia Open Source 10

Beyond chemical similarity

10k compounds
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Complex similarity searches
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A web-based interface
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An honest view of the Chemical Checker

2D
fingerprints

3D
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Structural Physico-
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Take-home messages

— The CC contains compound signatures of 25 different types
— signatures are not always available for the compounds

— signatures are available for every compound (with a confidence
estimate)

— CC signatures can be used to and perturbational and
disease signhatures*

— 2D projections help compound collections

— CC signatures can be used as drop-in for chemical

fingerprints (e.g. similarity search, SAR modelling)

*Not shown today
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