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GTPase HRas protein is involved in the activation of Ras
protein signal transduction in the inner surface of the cell
membrane with its intrinsic GTPase activity. It belongs to the
Ras oncogene family and is responsible for the regulation of
cell division in response to growth factor stimulation.

Dysregulation or mutations in the HRAS gene affects cardiac | ‘f

and brain development, causes Costello syndrome andis ____~ * >
Indian hedgehog (IHH) is a master regulator of bone development. During embryological development chondrocytes implicated in conventional follicular carcinoma. For instance, \X
secrete IHH concentration gradient, which activates subsets of genes in different cells. IHH with the help of Brother the K117R amino acid mutation allows prolonged activation Ay

of CDO (BOC) binds to its receptor Patched (PTC); this binding leads to activation of Smoothened (SMO), a
membrane protein required for the cellular actions of IHH. Active SMO then triggers a cas-cade that leads to gene
activation. Mutated IHH (131 Glu -> Lys) has ultra-high affinity for BOC, which prevents IHH from binding correctly

of the HRAS protein that potentially enhances three
independent protein-protein interactions with Raf-1, SOS-1

to PTC. As a result, SMO is inhibited, and no cellular response is observed.That can cause such diseases as and SOS-2. When the balance between the GTP-bound and benok ['T®asa HRas y4acTsyeT B aKTMBaLmm
Brachydactyly A1 (shortening of the middle phalanges). released form is affected, the intracellular signalling pathways  Ras-curHanbHoro nytv Ha BHyTpeHHel
cannot control the cell’s proliferation. NoBepPXHOCTN MeMbpaHbl kKneTtkun. HRas
MormnenoRaoun vrodel L1hh | Momeotiom AN =TEANS OTHOCUTCA K cemencTBy Ras-OHKOreHoB u
wodel Srro recesLor # O Qochors
Syosiee A OTBEeYaeT 3a PEryALmMIO KNIETOYHOrO AeNeHus,
I"\l‘\ wiose M1 ou:hS\dQ, Og, C,Q/QQ,
Thh s pearnpysa Ha akTuBauuio pakTopoB pocTa.
[ ~__ Pten e = - Oeperynauma nnn mytauum B reHe HRas
U exglomanmrane —® @cre2 s *\ ﬁ B/IMAIOT Ha pasBuUTUE cepaLa U Mo3ra,
f cBp GTP { BbI3bIBAOT CUHOPOM KOCTENIO U
> hONNMKYNAPHYIO KapunHomy. Hanpumep,
g nucleus — ‘ g
sameHa K117R npuBoouT K 60nee 0onron
Sere Seno
EQkL akTuBauum 6enka HRas, koTopan

NoTEeHUMabHO YCUNNBAET TPUHE3ABUCUMbIX
IHH - rnaBHbIN KOOPAMHATOP Pa3BUTUA KOCTEN. B TedeHne amMbproHanbHOro pasBmMTnUA XOHOPOUNTbLI CEKPETUPYIOT 6e10K-6enKoBbIX B3aumopeiicTana (Raf-1,
rpagmneHT IHH, KoTopbIn B 3aBUCMMOCTU OT KOHLEHTpaLUMM 3anyckaeT pas/inyHble OTBEThI B Pa3/INYHbIX TUNax (P-ERk-L SOS-1, SOS-2). Koraa TpaH3neHTHoe
kneTtok. IHH cBAasbiBaeTcAa co ceomm peuentopom PTC npun nomowm Ko-peuentopa BOC, yTo npuBoanT K l cgtorlasm ’

akTmsaumm membpaHHoro 6esika SMO, KoTopbI HeO6XoOMM AJ1A 3anycka Kackana, akTUBMPYIOLLENO reHbl.
MyTauna B IHH npnBoguT K cnuwkom cuneHomMy B3anmopgenctauto mexay IHH n BOC, nostomy HapywaeTca ero
cBA3biBaHMe ¢ PTC. OTo NnpnBoOuUT K OTCYTCTBUIO KNTIETOYHOIO OTBETA U, B pe3yNbTaTe,noABNEHNIO TaKon 60Ne3HU
Kak 6bpaxuoaktmnma A1 (YKOpodYeHue N NCKpUBIieEHNE doanaHr).

B3ammogeuncteune [ TO-6enok ycunmBaeTcA,
Transeription BHYTPUK/IETOYHbIE CUTHASbHbIE NMYTU HE MOTYT
KOHTPOINpOBaTh Nposindpepaumio KNeTok.

Myosin is a fibrillar protein, a main component of the contractile fibers of muscle .
myofibrils. Myosin converts the energy of macroergic ATP bonds into mechanical energy AtIaStI n - 1
of muscle contraction. When myosin binds actin, actomyosin is formed - the main
structural element of the contractile system of muscles. Replacement of proline to leucine
on 817 position in myosin leads to a violation of the interaction between myosin-6 and its
regulatory protein which is responsible for binding calcium ions.This mutation is
associated with dilat-ed cardiomyopathy (disease of the myocardium, characterized by
dilation of the heart cavities with the occurrence of systolic dysfunction).

Mwuo3nH — ornbpunnnAapHbi 6enoK, 0aNH U3 rnaBHbIX KOMMOHEHTOB COKPATUTENbHbIX v

 BOJIOKOH MblLLIL, - MMOMGpuI. MMo3nH KOHBEPTUPYET SHEPruio MaKpO3Prmyeckmx » J) |
cBA3en ATD B MEXAHUNYECKYIO SHEPIUIO MbILLEYHOro cokpalwleHuA. Npn coegnHeHnn , &4
MMO3MHA C aKTUHOM 0bpasyeTcA akTOMMUO3UH — OCHOBHOW CTPYKTYPHbIN 3N1IEMEHT :,4 \[

cqm,ﬁ ICa*h CaM COKpaTUTESIbHOMN CUCTEMbI Mbilwl. MyTaunAa Ha 817 no3nunm (3ameHanposinHa Ha \ e’
MLCK‘ﬂ u/MLCK NenunH) B MMO3UHE NPUBOOUT K HApPYLUEHUIO B3aNMOOENCTBMAMEX DY MMO3UHOM-6 1 }*.,t- N \\/ )
4Co* ero 6e5IKoM-perysiATopom, oTBeYaoLnM 3a CBA3bIBaHME NMOHOB KanbumA. TakXxe, 3To
CnM~MLCK<£>|c&*chM “MLCK MOXXET ObITb MPUYMHON AMNNATaUMOHHON Kapamommonatum (3abonesaqme Atlastin 1 (ATL1) is a transmembrane protein, GTPase. It dimerises, ensures cohesion of
MMoKapOa,XxapakTepuaytolieecAa pacTAXXeHNeM NoJsiocTen cepaua, ¢ BOSBHUKHOBEHUEM ER membranes, which is important for its branching. It interacts with Spastin protein,
Hefaxartion ——— myosin P-myosin CCTONNYECKON ANCHYHKLNN). directing ER by microtubules. The L157W mutation leads to enhanced interaction

——1 | between ATL1 proteins, which affects mobility of the dimer. This leads to shortening of
————1 ER, disrupting axon development. This is associated with Spastic Paraplegia.
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Fibroblast growth factor (FGF) family is involved in a variety of processes including
embryonic development, cell growth and tissue repair during morphogenesis. FGFs
bind to and activate four members of the tyrosine kinase FGF receptors (FGFRs)
family.FGF10, in particular, exhibits mitogenic activity for keratinizing epidermal cells.
It binds to FGFR2b and induces dimerisation, which causes the tyrosine kinase Atlastin 1 (ATL1) — TpaHcMeMbpaHHbIn 6enok, MMdasza. O6pasyeT ammep, obecneumsaeT cnmaHne membpaH AP, BaxkHoe AnA ero
domains to initiate a cascade of intracellular signals. Point mutation at position 755 in BeTBNeHunA. Baanmopgeincteya ¢ 6enkom Spastin, on HanpaenaeT 3P no mukpoTpyboukam. Mytauma L157W npnBoanT K yCUNEHUIO
the FGFR2b gene (S252F) leads to Acrocephalosyndactyly.This point mutation B3anmopencTena mexxay 6enkamum ATL 1, 4To BAMAET Ha NOABUMXXHOCTb AuMepa. OTO NpUBOAMT K yKopadmBaHmio cetu JlP,
increases the ligand-dependent activation of FGFR2 where the receptor loses its HapyLUeHMo pa3BMTMA akCOHOB 1 TPaHCNopTa BellecTs. JTO CBA3AHO C passuTrem Spastic Paraplegia.
specificity, causing binding of FGFs that normally do not bind to the receptor.
Screening of strong inhibitors that prevent this abnormal interaction might lead to the

development of new therapeuticals against this disease.

.‘Bb:d P CemenctBo hakTopos pocTta dnbpobnactos (FGF) ydactByeT BO
-Tes;ste;m; .‘ MHO>XECTBE MpoLLeCcCOoB, BK/toYaA aMbproHasibHOe pa3BuUTne, pocT
0& KNEeTOK N BOCCTaHOB/EHNE TKaHen BO BpemAa mopdoreHesa. FGF

~~ e . CBA3bIBAIOTCA U aKTUBUPYIOT YETbIPe YJieHa CEMEUCTBA PeLLENTOPOB
BTN Fbroblast TMpo3mHkuHasbl FGF(FGFR). FGF10, B yacTHOCTM, NpoABnAeT
MUTOMEHHYIO aKTUBHOCTb B OTHOLLUEHUW OPOrOBEBLUNX KJTIETOK
0 anngepmuca. OH cAsbiBaeTcA ¢ FGFR2b n nhoyunpyeTt gumepmnsauntio,
For? FGHO KOoTopaA NpuBoAUT OOMEHbI TUPO3SUHKUHA3bI K MHULUMALNN KacKaaos
popp,z —p— ‘\ BHYTPUKMNETOYHbIX CUrHANOB. To4Ye4yHaA myTaunAa B755 nosnumm reHa
V > ‘ FGFR2b (S252F) ysennynesaeTt nuraHg-3aBUCUMYIO aKTUBaLMIO
FGFR2b, korga peuentop TepAeT CBOK CrneunpuyHoOCTb, Bbi3biBad
cBA3biBaHne FGF, koTopble 06bIYHO HE CBA3bIBAOTCA C PELENTOPOM. —fiU g
JTa MmyTauua npneognT K AkpouedanocnHoakTminn. CKPpUHUHP | l '
CUJIbHBIX MHIMOGUTOPOB, KOTOPbIE NpenoTBpaLlaloT 3TO HE HOPMasbHOE

B3anMOOENCTBME, MOXKET NMPUBECTU K pa3paboTKe HOBbIX W
i <yt MNAM

See the other poster for the
methods and the main
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