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Momusayus u yenv: Peuentopusie Tupo3unknnasbl (PTK) — oueHbs BaxkHOE 3BEHO MPH
nepeaaye CUTHANBHOIO KacKala BHYTPb KIETKHM. OHH WIparoT KIIOYEBYIO POJIb B
pasButuy, nuddepernupoBke, npomudepannyd u murpanun kietok. PTK cocrosaT u3
TpeX 4YacTei: BHEKJIETOYHAas 4YacTh, KOTOpas OTBEYaeT 3a CBA3b C JIMTAH/IOM,
TpancmeMOpanHubii (TM) moMeH W BHYTPHKIETOYHAs YacThb, KOTOpas OTBEYaeT 3a
nanpHelmee (ocopunmpoBanue cyocrpatoB [1]. CemeiicTBO perenTopa HHCYIWHA
otHocutcst K PTK, 1 Ha naHHBI MOMEHT TOYHBIE MEXaHU3Mbl HX KOH(POPMAaIHOHHBIX
W3MEHEHUH TpW aKkTUBAllMM 1O CUX TNOp BbUsicHsIOTCA. [Ipeamonaraercs, 4To B
HEaKTHBHOM COCTOSIHMH SS-CBSI3aHHOTO AMMEpa peuentopa HHCynuHa TM-moMeHBI
HaXOJATCsI B KOH(DOpMAIIUH, TPEMSITCTBYIOIEH B3aUMOJEHCTBUIO IUTOIIA3MATHICCKUX
qacTteil Monekynbl. [Ipu cBsS3bIBaHMM JMTaHAa KOHQOpMAIUs TUMeEpa pelenTopa
MEHSETCSl, BHYTPHKJICTOYHbIE  THUPO3MHKMHA3HBIE JOMEHBI  COMKAIOTCA U
(hochopuIUpyIOT APYT ApyTa, BEI3BIBAS KIETOYHBIN OTBET [2].

Memoowt u areopummer. {5 n3yueHnss MEXaHU3MOB aKTHBAIMH PELENTOPa NHCYINHA
(IR) HaMu ObUTH MONYYEHBI MyTaHTHBIC (DOPMBI PELIEITOPA, CONEPIKAIINE IBOMHBIC
onuHouHbIe 3aMeHbl B TM-nomene. Kinerku HEK 293 tpancduiiupoBanu mia3sMuHeIMI
KOHCTPYKIMSIMH, KOAUPYIOIUME MyTanTHble Gopmbl IR ¢ 3amenamu: [951E-F952R,
FI56E-S957R, 1960E-G961R, I951E u F952R. Jlanee kieTku MHKYOUpPOBAIIA B CpeJie
F12 ¢ noGaBnennem nacynuHa. Kietounsle 1n3aThl aHAIN3UPOBAIA METOJJOM BECTEpPH-
61ora ¢ aHTUTEeNaMu K obmiel u Gochopunuposannoit popme IR.

Pesynomamer: Mytammuu F956E-S957R u 1960E-G961R He Bamsiiu Ha XapakTep
aKTHBallMU perenTopa, B To Bpems kak 3ameHbl [951E-F952R, I951E u F952R
OpUBOIMIN K QOCHOpPUIMPOBAHUIO PELeNTopa B OTCYTCTBUE JIMTaH[A, B OTIMYHE OT
pelenTopa JAMKOTO THUMA, KOTOpbIH Qocopunupyercs TONBKO B MPHUCYTCTBHH
WHCYJIMHA. MBI IpeAToaraem, 4To 1aHHbIE 3aMEHbI TPUBOJIAT K CTA0MIIM3AINH JUMepa
peuenTopa B aKTUBHOM  COCTOSIHUM. Hamm  OBIJIO  YCTaHOBIEHO,  4TO
aBrodochopunuporanue peuenrtopa IR ¢ 3amenamu [1951E-F952R, 1951E u F952R B
OTCYTCTBHE WHCYJIMHA MPUBOANT K aKTUBAIIMH BHYTPUKICTOUHBIX CUTHAIBHBIX OEJIKOB
IRS-1 u ERK. D10 cBUAETENBECTBYET O TOM, UTO JAaHHBIE 3aMEHbI B TPAaHCMEMOPaHHOM
nomene IR, BepoaTHO, MpUBOAAT K 00pa30BaHUIO (PYHKIIMOHAIBLHO aKTUBHOI'O JUMEpa
pelenTopa B OTCYTCTBUE JIUTAH/IA.

Buigoovi: Hamu mnokazano, yto TM-IOMEH HWIpaeT BaXKHYIO pPOJIb B aKTHBALUH
peuenTopa HHCynuHA. Jlake TOYeYHBIE 3aMEHBl B €r0  aMHUHOKHCJIOTHOM
MOCJIEIOBATEIFHOCTH MOTYT MPHUBOJIUTH K TMOJYYCHHIO (YHKIUOHAILHO aKTUBHBIX
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(dopM perienTopa, NPEANONOKUTEIBHO, 32 CUST 00pa30oBaHUs BOJOPOIHBIX CBS3CH U
COJICBBIX MOCTUKOB MKy TM-10MeHaMu BHYTPHU JIMITATHOTO OUCIIOS.
Qunancuposanue. VccienoBaHue BBIIOIHEHO 34 CUET I'paHTa POCCUIICKOro Hay4HOro
¢douma (Ne 23-74-00024).
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Motivation and Aim: Receptor tyrosine kinases (RTKSs) are a very important link in the
transduction of the signaling cascade into the cell, they play a key role in the
development, differentiation, proliferation and migration of cells. RTKs consist of
3 parts: the extracellular part, which is responsible for ligand binding, the trans-
membrane (TM) domain, and the intracellular part, which is responsible for further
phosphorylation of substrates [1]. The insulin receptor (IR) family belongs to RTKs, and
at the moment the exact mechanisms of their conformational changes during activation
are still being investigated. It is assumed that in the inactive state of the TM-domains of
the SS-bonded IR dimer are in a conformation that prevents the interaction of
cytoplasmic parts of the receptor. Upon ligand binding, the conformation of the receptor
dimer changes, intracellular tyrosine kinase domains converge and phosphorylate each
other, causing a cellular response [2].

Methods and Algorithms: To study the mechanisms of the IR activation, we obtained
mutant forms of the receptor containing double and single substitutions in its TM-
domain. HEK293 cells were transfected with plasmid constructs encoding mutant forms
of IR with the substitutions: 1951E-F952R, FO56E-S957R, 1960E-G961R, 1951E and
FI952R. Next, the cells were incubated in F12 medium with the addition of insulin. The
cell lysates were analyzed by the Western blot method with antibodies to the total and
phosphorylated forms of IR.

Results: As a result, mutations F956E-S957R and 1960E-G961R did not affect the
fashion of the receptor activation. Substitutions 1951E-F952R, 1951E and F952R
resulted in phosphorylation of the receptor in the absence of a ligand, unlike the wild-
type receptor, which is phosphorylated only in the presence of insulin. We assume that
these substitutions lead to stabilization of the receptor dimer in the active state. We found
that autophosphorylation of IR with substitutions 1951E-F952R, 1951E and F952R in the
absence of insulin leads to activation of intracellular signaling proteins IRS-1 and ERK.
This indicates that these substitutions in the IR TM-domain probably lead to the
formation of a functionally active receptor dimer in the absence of a ligand.
Conclusion: We have shown that the TM-domain plays an important role in the
activation of IR, and even point substitutions in its amino acid sequence can lead to the
production of the functionally active forms of the receptor, presumably due to the
formation of hydrogen bonds and salt bridges between the TM-domains within the lipid
bilayer.
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