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Introduction

Hedgehog signaling pathway is one of the key regulators of cell
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differentiation in mammalian embryos. It plays a crucial role in CurHanbHbIM NyTb Hedgehog aBnaetTca oAHUM M3 KAKOYEBbLIX PEry1aTopoB ANPPepeHUNUPOBKN KNETOK

proliferation of adult stem cells and, if dysregulated, can cause B 9MOpPUOHAX MIEKOMUTAOLWMX N UTPAET BaXKHYIO POJb B AE/IEHUN B3POC/bIX CTBONOBbIX KNeToK. OH

several types of cancer (figure 1). It can make stromal cells MOKET NPUBECTU K HECKOJIbKMM TUMaM paKa (CM. pUC), NAK Ke 3TOT KacKaZ, MOXKET 3aCTaBUTb KNETKM

express growth factors that promote tumor formation. Due to CTPOMbI BblaensaATb $paKToOpbl POCTa, cnocobcTaytoune obpa3oBaHmMto 61aronpuUATHOM cpeabl ANs POCTa

ability to express growth factors, hedgehog signaling pathway is onyxanun. N3-3a cnocobHOCTM yBeNMUYMBATb 3Kcnpeccumto ¢aKTopa pocTa, akTuBmpoBaHue hedgehog

active in almost every tumor. Therefore, by inhibiting it we can signaling pathway npoucxoaut nouTK B KaXKaou onyxann. Takmm obpa3om, NogaBAAA STOT KacKag, Mbl

slow down or even stop tumor growth. MOXeM 3amMeaInTb UIN gaxKe OCTAHOBUTb POCT ONYXO/N.

Cancers associated with
the overexpression of this ligand:
- Pancreatic
- Stomach

- Prostate

- Breast

- Lung

Cancers associated with

the mutation in this protein:
-Glioblastoma

FDA approved inhibitors:
-ATO

-GANT-61

Justification

All known inhibitors of hedgehog pathway inhibit either GLI or SMO
proteins (as can be seen on figure 1). However, both of these proteins

Bepuiprxaiua

Bce un3BecTHble MHrmbutopol Hedgehog pathway mHrnbupytor GLI mam SMO

Cancers associated
with

the mutation in this
protein:
-Medulloblastoma
-Basal cell carcinoma
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6enKkun (Kak BUAHO Ha pucyHKe 1); OgHako oba 3Tux 6esika NPMHUMALOT yyacTue

take part in other signaling pathways causing many adverse effects

FDA approved
inhibitors:

- Cyclopamine
- Vismodegib
- Saridegib

- Sonidegib

- TAK-441

Cancers associated
with
the mutation in this

M B APYrNX CUFHaAbHbIX MYTAX, YTO NPUBOAUT K MHOTMM NOOOYHbIM 3PPeKTam

from the drugs that target them. On the other hand, hedgehog ligands NIeKapcTB, KoTopble MHrMbupytoT mx. C apyroii ctopoHbl, avraHabl hedgehog,

protein:
-Medulloblastoma
-Rhabdomyosarcoa
-Basal cell carcinoma

(e.g. Sonic hedgehog, Indian hedgehog, Desert hedgehog) only take

Sonic hedgehog, Indian hedgehog, Desert hedgehog npuHumarT y4yactue

part in hedgehog signaling pathway and their inhibition and the

ToNbKo B Hedgehog signaling pathway n nx nurmnbmnposanme, 1 nHrinbmposaHme

consequent inhibition of the whole pathway has very little adverse BCETO NyTY BYAET MMETb 04EHb MasIo MOGOYHbIX 3GBEKTOB.

effects.

RobotniKinin

There is only one known drug that inhibits Sonic hedgehog,
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RobotniKinin

<] Cu CywecTByeT TO/bKO OAMH M3BECTHbIM MpenapaTt, KOTopblM noaasaseT Sonic
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Robotnikinin. Robotnikinin

Robotnikinin. Unfortunately, Robotnikinin doesn’t seem to be very bl Dege i COKaANEHUIO, HeAO0CTaTO4YHO

efficient at binding to Sonic hedgehog and has not been approved by : = 3QdexTnBeH npu nHrnbrposatme Sonic hedgehog n He bbin 0A0bpeH FDA kak

FDA as an anticancer drug. Therefore, finding a good inhibitor of all B NPOTMBOPaKOBbIM npenapaT. Takum obpasom, npenapaT KoTopbiM byaet

three hedgehog proteins may result in a promising treatment option S8 . 3¢¢eKTVj’BH° ”HFMGMPO?aTb BCce Tpu BMAa hedgehog ligands moxet cTath
d XOpoLlen aNbTepPHaTUBOM leYeHMA paka.

for human cancer. Degradation " y

DN&

Gh Ptc Hhp || CCND || BCL2
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Inhibitor energy with | energy with | energy with
Sonic hedgehog protein REs“lIs / PE3V"I)TA")I Shh lhh Dhh
with Potential inhibitors of all three hedgehog proteins (kkcal/mol) (kkcal/mol) (kkcal/mol)
Irinotecan found via computer modeling Irinotecan | DB00762 110.0 9.6 9.8
NoTeHumnanbHble MHIMBUTOPLI BCex Tpex hedghog Cibacron Blue DB02633 -9.9 -9.8 9.4
6enKoB, HaNAeHHble C MOMOLLbIO KOMMbIOTEPHOTO Gliquidone DBO1251 93 9.3 9.4
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AHOMKMC - 3TO YaCTHbIK CAy4anm KnetodHou rubenn nytém aonTo3a,
NPOUCXOAALMN MNPU MOTEPE KOHTAKTA C BHEKAETOYHbIM MATPUKCOM WM
COCEAHNUMM KNeTKamMu. IDTOT NpPoLecc MNOMOraeT HOPMAJIbHbIM KAeTKam £
BbIXXMBATb, HO HapylweHWe ero MexaHuM3ma B PAKOBbIX KNeTKax BeaeT K = £
METaCTa3MPOBaAHMIO. ]
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Focal adhesion kinase is a tyrosine kinase that is, 2 & ;..
: . 2 [loKa3aHo, yTo oBep3aKcnpeccua benkKa FAK
over expressed and activated in several £Z
advanced-stage solid cancers. Also it has been 55 20- HabnopgaeTca B PAaKOBbIX KNETKAaX Ha NO3AHUX CTaausX.
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development of invasive properties of cancer cell 2 £ cnocobCcTBYyeT Pa3BUTUIO MHBA3UBHbLIX CBOMUCTB PAKOBbIX
0 KNIETOK K/IeTOK, MeTa3CTa3. bbinn HavyaTbl KIMHUYECKME
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TARGET / MULLIEHb e

Hamun nposeneH CKPUHUHT
npenapaTtos 6a3bl FDA
(~6500 BewecTB) N oTobpaHbI
§ NOTaHUMaNbHblIE UHIMBUTOPDI
® 115 naHHoro 6enka.

We conducted a screening
of FDA-based drugs (~6,500
substances) and selected the
potential inhibitors for this

protein
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Protein that we used as a target is FAK. It is one of the most important integrin

signaling molecules recruited into focal adhesions upon cell-ECM, which affects
multiple critical cellular processes such as cell survival, proliferation and
differentiation. FAK is become active after integrin-mediated interaction. The
activated FAK enables activating the downstream cell survival signaling.

MuweHbto Hawero nccnenosaHua ctan benok FAK. laHHbIM 6enoK aBnseTcs
OAHOMU M3 BaAXHbIX WHTErpUH-CUTHANbHbLIX MOJIEKY/, CBA3bIBAOWMUXCA C
peuenTopom BHeKneToyHoro maTtpukca (ECM), KoTopbiM BAMAET Ha TaKue
Ba)KHble KJ/IeTOYHble MNPOLECCbl KaK BbIXXMBAEMOCTb, nponndepauns wu
andoepeHumnpoBKa. lNMocne B3anmoaenctema ¢ nHTeprmpom FAK aktnsmupyercs,
noc/sie Yero OH aKTUBUPYET KAaCKa BbIXKUBAHUA KNETKM.
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DB02633 = “Cibacron Blue”. Bewectso ¢ Hanay4leu
npeackasaHHoM saHeprmuen ceasbiBaHma / The ligand
with the best predicted energy
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