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Beenenne B MOJEKYJISpHYHO OHOJOIMIO KIETKH H
MEKKJIETOUHBIX B3aHMMOIEHCTBHIL.

Paptel B cTpykType Omonoruyeckux memoOpan. Teopus
padtoB. Crpyktypa u ¢(ynkuun padtoB. Llutockener
(unameHTBI) W BHYTPUKIETOYHBIA TpaHCHoOpT. MOHHBIE
KaHaJIbI. Knaccudukanums MOHHBIX KaHaJIOB,
CEJIEKTUBHOCTh. MOJIEKYJISIPHBIE MEXaHU3MBI PETYJISIHH
WOHHBIX  KaHalioB. Mojenp  NOTEHIMAI3aBUCHMOTO
MOHHOTO KaHaya. Ponp nunuaHeix padToB B MeMOpaHHOM
JIOKQTH3AIHN KAHATIOB.

PerenTopbl, OCHOBHBIE XapaKTEPHCTHKHL.

Penentopel u ux auraHabl. ATOHHUCTBI (MOJAEIb OJUH
peuenTop, onuH nurana oauH 3¢dekr). Addunnocts
(cpomctBo), Kd, BHyTpeHHsII  aKTHBHOCTH  (Q1).
AHTaroHMWCTHI, TapIHaIbHBIE  ArOHHCTHI/aHTAarOHHUCTHI.
MexaHnu3mbl  nayH  (TIpUBBIKAHWE, TOJEPAHTHOCTH K
olMaTaM) M anperyJsiiid KOJHYECTBAa PEUENTOPOB U UX
YyBCTBUTEIBHOCTH.  PerymupyeMblii  9K30IHMTO3 U
PeIeNTOP-0T0CPEIOBAHHBII SHIOIHTO3.”

11

Tunsr G-6elKoB, CTpOeHHe i HyHKIHH.

G-6enmox - CTPYKTypa, NHMKI (YHKIHOHUPOBAHUS,
cemelictBa cyObenunmi, d¢dekropsl. Bapumanter Go
CyObeIMHUIBI.  [-apecTHHOBBIA MHyTh. o uU
aJipeHOpEeIEeNTOphl, M-XoiIuHOpenenTop. MeXaHUu3MBI
JNEHCTBUS  XOJEPHOIO W KOKJIIOIIHOTO  TOKCHHOB,
($hopOoTOBBIX 9(1)1/Ip0B.2

11

[TpoTenHKHHA3bI: CTpOEHHE, KiIacCU(UKAIMs, CBOMCTBA U
GHoOrHYecKas pous.

IIporennknHaza A — perymsnus oomena rinukoreHa 1 CRE.
ITporennkunasa C, Ilporennkunasa G. Perynsuus riajgko-

11




MBIIIEYHOTO  COKpamieHus. JIpyrue  TIpOTCHHKHHA3bI
PKB/AKT, AMPK, PI3-xunasa. HNuruduropsr
MPOTCHHKHUHAS3. 2

Ca2+ curHamuHr.”

[Mporennknnaza C. Kanmeporenes, ¢hopOosioBbIe 3PUPEIL.
JunaMuka, romMeocTas, peMoJeIUpOBaHHE. 3a00JeBaHUS
KaK pe3yJibTaT aHOMaJbHOTO PEMOJIETUPOBAHUS Mepeiaun
curHasioB Ca2+. Mepimeunoe cokparienue. JlunopuiabHbie
rOPMOHBL.’

PelenTOpHEIE M UTOIIA3MATHICCKHE THPO3HHKHHA3BL.
CewmeiictBo src-kunHa3, ZAP70/Syk u JAKs, FAKs.
Buyrpukxiierounsie  3pdextsl  uHcynuHa, SH2/SH3
nomenbl, Ras/Rat/MAPK nyte. PI3K myTh, THpO3UHOBEIE
docdarazel. Rho, Rac m Rab Oenku. HHrubutops
THPO3UHKHHa3.?

11

CurHanbpHas  TpAaHCMMCCHUS,  UHAyLHMpyeMas  uepes
CHrHAMOCOMBL

CurHanocoMsl, cTpoeHHe, GQYHKIUA W JUCHYHKIHS.
OcunoBubie cur”Haiocombl (WNT, COP9, nekpocoma
RIP1/RIP3). Unpnamocomsr AIM2 u NLRP3).2

PoJIb MaJIbIX MOJIEKYJI B pEryJIsSiun MeTaGommsma.

JlakTaT Kak curHaibHasi mosiekyna, peuentop GPRCSI.
ROS kak curnanpuble Mosiekynsl. HIPlo kak BakHeHImMii
TPAHCKPHUILUOHHBINA (hakTop. Ponb mponuiaruapoxcusiassl-
2 B peueniuu KHCJIOpOI[a.Z

YKU3HEHHDII UK KIETKH.

Untepdaza GO. Mwuro3, meio3. LUMKIMHBI M LUKIUH-
3aBUCUMBIE KHMHa3bl. VHrMOMTOpBI LMKIMH-3aBUCHMBIX
KUHA3. INK4 - CEMEICTBO WHTUOUTOPOB
nukinazaBucuMmor kuHazbl (CKI). Pons CDKNIA wnm
P21. PerenepatuBHble CIOCOOHOCTH TKaHeil. Perynsius
kaerounoro nukina. ATM-Chk2 u ATR-Chkl1 mytun; PAK1
IIyTh; Map- KMHa3HBIN CUTHAJIBHBIN KacKaj.’

11

10

Perynsuus KJ1€TOYHOTO UK, THOEIh KIICTKH

Huknuael 1 CDK (UMKIMH-3aBUCHMBIE NPOTEUHKHUHA3HI).
Merabonanueckue  MHTEpPMEAMATBl, KaK  PETYJISATOPbI
metabonu3ma. Paspl KkiIeToyHoro Iukna. KoHTposbHbIE
TOYKM  KJIETOYHOro  mukia. CHUrHanbHblE — IYTH,
PEryJMpPYIOIIME  KJIETOYHBIM  LMKJI. BHemHuid u
BHYTPEHHUN IyTH aKTHUBAllUM aronTo3a. ANONTO3 H
HEeKpo3. Mexanu3m anonrosa. Penenrtop-3aBucuMBbIi
CUTHAJIBHBIA MyTh. MMWTOXOHAPUAIBHBIM CUTHAJIBHBINA
HYTL.Z

11

11

1
AHOHTOS, IIYTU aKTUBAlIUH.




Penenrroper amomnrosa - cemeiictBa 6enkoB CD95 (Apo-1
wm Fas) u TNF-R (daxtop omyxomeBoro Hekposa).
Kacmasuesie kackanel. CemelictBo OenkoB Bcl2. Poin
BH3/BH4 nomenos. Cucrema Genka P-53.2

12 | MonekynsipHsle  OCHOBBI ~ mepenaun  ad(HEepeHTHBIX | - 2
curaanos.

[lonsTve ©0 TOpPOroBOM  MOTEHIMANE, TOPMO3HBII
MOCTCUHANTUYECKUH  moTeHuuan.  Homunentopel  u
nepenaya 00J1eBOroO CUTHAJA. Crpoenue "
¢yukunonupoanue TRP KaHa/oB.”

13 | Okcnp a30Ta-yHEKATBHBIA MECCEHDKED. - 2
CuHTE3, JOKaIM3alus, pPEryJupyeMble WM IIPOLECCHI.
CurHajpHble IyTH, BOBJICYCHHBIC B MPOBEACHHE CHUTHAJIA
OKCHJIa a30Ta BHE SHIOTENHATBHBIX KIETOK COCYIOB.>

14 | MonekynsipHble  MeXaHU3Mbl  pa3BuTUs  caxapHoro | I1I1 2
nmabera’.
Caxapublii  nuaber, oOnpeaeiaeHUue TMOHSTHS, BUIBL.
MonexynspHbie MEXaHU3MBbI pa3BUTHSL.
NHCynMHOPE3UCTEeHTHOCTD: JOPELCTITOPHBIN,

PELEeNTOPHBIN U MOCTPEUENTOPHBI YPOBHU B HAPYIICHUU
2
YyBCTBUTEJIHLHOCTU K HHCYJUHY .

15 | MexkieTouHble B3aMMOJACUCTBUS 4Yepe3 HHTETPUHOBBIC | - 2
pererrropsr.’

Anresuss u  arperamusi  TpomOommroB.  Ilepemaua
MEXaHMYECKOro curHana uyepe3 src kuHasel. WNT nu
NOTCH CUTHAJIM3alus [Iporeasa-3aBucumas
CHIHATH3AIHSL.

i
16 | MonekysipHbIe MEXaHH3MbI KaHIIEPOTeHE3a. - 2
OHKOreHbl U cympeccopbl KieTouHoro nenenus. Craauu
dbopMupoBaHus orIyXOJII/I.2

17 | BiusHue onyxoiu Ha OpFaHI/ISM.l - 2
MexaHu3Mbl WHBA3MBHOIO POCTA W METAaCTa3UpPOBAHMSL.
PemapatuBHble  cucTeMBl  KIETKH.  MonekyisipHas
JIMArHOCTHKA ONyXOJIeH. 2

18 | Mumenn anTHOIACTOMHOI Tepanum. - 2
WHruburopsl  KMHa3HBIX  KacKaJoB  MpH  JICYEHUH
3JI0KAYECTBEHHOW MENIaHOMBI, KaK CpEACTBA TapreTHOMH
Tepanin 2

Hroro 36

— TeMa

— CYLIHOCTHOE COZEPKAHHUE

— IIT (mpakTuyeckasi HOArOTOBKA)

— OJMH TeMaTH4YeCKHi OJIOK BKJIIOYaeT B ce0si HECKOJBbKO 3aHATUH, MPOIOKUTENBHOCTh
OJIHOTO 3aHATUA 45 MUHYT, C IEPEPHIBOM MEXKIY 3aHIATUAMU HE MEHEE 5 MUHYT

1
2
3
4




Thematic Blocks

Hours
(Academic)

Semester 6

Introduction to the molecular biology of cells and intercellular
interactions.*

Rafts in the structure of biological membranes. Raft theory. Raft
structure and function. Cytoskeleton (Filaments) and intracellular
transport. lon channels. lon channel classification and selectivity.
Molecular mechanisms of ion channel regulation. VVoltage-gated ion
channel model. The role of lipid rafts in channel membrane
localization.”

2

Receptors, basic characteristics.

Receptors and their ligands. Agonists (one receptor, one ligand, one
effect model). Affinity, Kd, intrinsic activity (o). Antagonists, partial
agonists/antagonists. Mechanisms of downregulation (addiction, opiate
tolerance) and upregulation of receptor number and sensitivity.
Regulated exocytosis and receptor-mediated endocytosis.

Types of G proteins, structure, and functions. *

G protein - structure, functional cycle, subunit families, effectors. Ga
subunit variants. B-arrestin pathway. a and [ adrenergic receptors, M-
cholinergic receptor. Mechanisms of action of cholera and pertussis
toxins, and phorbol esters. 2

Protein kinases: structure, classification, properties, and biological
role.!

Protein kinase A — regulation of glycogen and CRE metabolism.
Protein kinase C, Protein kinase G. Regulation of smooth muscle
contraction. Other protein kinases: PKB/AKT, AMPK, PI3-kinase.
Protein kinase inhibitors. ?

Ca2+ signaling. *

Protein kinase C. Carcinogenesis, phorbol esters. Dynamics,
homeostasis, remodeling. Diseases resulting from abnormal remodeling
of Ca2+ signaling. Muscle contraction. Lipophilic hormones. ?

Receptor and cytoplasmic tyrosine kinases.

The src kinase family, ZAP70/Syk and JAKs, FAKSs. Intracellular
effects of insulin, SH2/SH3 domains, Ras/Raf/MAPK pathway. PI3K
pathway, tyrosine phosphatases. Rho, Rac, and Rab proteins. Tyrosine
kinase inhibitors. >

Signal transmission induced by signalosomes. *

Signalosomes:  structure, function, and dysfunction. Major
signalosomes (WNT, COP9, RIP1/RIP3 necrosome). AIM2 and
NLRP3 inflamosomes. ?

The role of small molecules in metabolic regulation. *

Lactate as a signaling molecule, the GPRC81 receptor. ROS as
signaling molecules. HIP1a as a key transcription factor. The role of
prolyl hydroxylase-2 in oxygen reception. 2

The cell life cycle.®

Interphase GO. Mitosis, meiosis. Cyclins and cyclin-dependent kinases.
Cyclin-dependent kinase inhibitors. INK4 - the cyclin-dependent kinase
inhibitor (CKI) family. The role of CDKN1A or P21. Tissue
regenerative capacity. Cell cycle regulation. ATM-Chk2 and ATR-
Chk1 pathways; PAK1 pathway; Map kinase signaling cascade. 2

10.

Cell cycle regulation, cell death.*




Cyclins and CDKs (cyclin-dependent protein kinases). Metabolic
intermediates as regulators of metabolism. Cell cycle phases. Cell cycle
checkpoints. Signaling pathways regulating the cell cycle. Extrinsic and
intrinsic apoptotic pathways. Apoptosis and necrosis. Mechanism of
apoptosis. Receptor-dependent signaling pathway. Mitochondrial
signaling pathway. 2

11.

Apoptosis, activation pathways. *

Apoptosis receptors — the CD95 (Apo-1 or Fas) and TNF-R (tumor
necrosis factor) protein families. Caspase cascades. The Bcl2 protein
family. The role of the BH3/BH4 domains. The P-53 protein system. 2

12.

Molecular basis of afferent signal transmission. *

The concept of threshold potential and inhibitory postsynaptic
potential. Nociceptors and pain signal transmission. The structure and
function of TRP channels. 2

13.

Nitric oxide is a unique messenger.

Synthesis, localization, and processes it regulates. Signaling pathways
involved in nitric oxide signal transduction outside vascular endothelial
cells.?

14.

Molecular mechanisms of diabetes development. *

Diabetes mellitus: definition, types. Molecular mechanisms of
development. Insulin resistance: pre-receptor, receptor, and post-
receptor levels in impaired insulin sensitivity. 2

15

Nitric oxide is a unique messenger.

Synthesis, localization, and processes it regulates. Signaling pathways
are involved in nitric oxide signal transduction outside vascular
endothelial cells.

16

Molecular mechanisms of carcinogenesis.
Oncogenes and cell division suppressors. Stages of tumor formation. 2

17

The impact of tumors on the body. *
Mechanisms of invasive growth and metastasis. Cellular reparative
systems. Molecular diagnostics of tumors. 2

18

Antineoplastic therapy targets. *
Kinase cascade inhibitors in the treatment of malignant melanoma as
targeted therapy. 2

Total:

36

Paccmotpeno Ha 3acenannu kadeapsl pyHIaMEHTaIbHON U KIMHUYECKOH OMOXUMUH
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