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AHoTayumA:

KypcwT e npeana3zHaueH 3a JOKTOPaHTH OT OMOJIOTUYHH, (PApMaKOIOIMUYHU U XUMUYHU
cnienuanHocTu. CUTHANIHATA TPAHCAYKIUS € (DyHIaMEHTaJIeH IPOoIiec, IPU KOWTO KICTKUTE
moJiyyaBat, o0pabOTBaT U pearupar Ha pa3IMyHU CUTHAIH, KOETO UM TO3BOJIsIBA Ja ce
azanTupaT U QYHKIMOHHUPAT B KOMIUIEKCHU cpenin. To3u Kypc uMa 3a Lel Ja peloCTaBu
IBIIOOKO pa3bupaHe Ha MOJIEKYJTHUTE MEXaHU3MHU, JIe)Kallld B OCHOBaTa Ha CUTHAJIHATA
TPAHCAYKLMUS U TAXHATA PEIEBAHTHOCT B KJIEThYHATA (PU3UOIOTHS U OOJIECTHTE.

Annotation:

The course is designed for doctoral students from biological, pharmacological and chemical
specialties. Signal transduction is a fundamental process by which cells receive, process and
respond to various signals, enabling them to adapt and function in complex environments.
This course aims to provide a deep understanding of the molecular mechanisms underlying
signal transduction and their relevance in cellular physiology and disease. Prerequisites:

A good foundation in molecular biology, cell biology and biochemistry

MNpeaBapuTeHU U3UCKBAHMA:
JloOpa ocHOBa 1O MOJIEKYJIIpHA OMOJIOTHS, KJIEThUHA OMOJIOTHS M OMOXUMHUSL.


mailto:ugryiva@gmail.com

CTpyKTypa Ha Kypca:

1. BpBeneHue B CUrHAJIHATa TPAHCAYKIIHS:

- OGH.I Hperne;[ Ha KJICTBYHOTO CI/II‘HaJII/I3I/IpaH€ N HCI'OBOTO 3HAYCHHUEC B KJICThbYHATA
ouosorus.

- McTopruecku nepcrneKkTuBY U KIIFOYOBU OTKPUTHSA B 00JIaCTTA.

- OCHOBHM TIOHSTHS U TEPMHUHOJIOTHS.

2. CurHaiM3vpaHe 4ype3 peuenTopu:

- Knnacuduxanus u cBoiicTBa Ha pelienTOPUTE HA KIEThYHATA TOBBPXHOCT.

- MexaHu3Mu 3a akTUBaIUs HA PELIENTOPUTE U CIIEBAILN CUTHAIHU ChOUTHS.

- Penreniropu, cebp3anu ¢ G- npotennu (GPCR), peuentopau tuposunkuaazu (RTK) u
JIPYTH CEMENCTBA PELIENTOPH.

- [Ipumepu 3a CUTHAIHU TBTHUINA YPE3 PELENTOPU U TAXHOTO (PU3UOJIOTHUECKO 3HAYCHHUE.

3. BpTpekiieThYHU CUTHAJIHU KaCKaIu:

- BropuuyHu nocinaHuiM v TIXHATA POJIsi B YCUJIBAHETO U MPEIABAHETO HA CUTHAJIH.
- [IporenHoBU KuHa3U, hocdaTa3u U TEXHUTE PETYTATOPHU MEXAHU3MH.

- CurHayim 4pe3 [MUKJIMYHA HYKJICOTUAU, KAJIIMEBU WOHH U JIMTUAHU TOCPEIHULIN.
- B3auMoelcTBrEe U HHTETpaLvs Ha CUTHAJIHY ITbTUIIIA.

4. TpaHCKpUIIIMOHHA peryjianus U CUTHAIHY ITbTUILA!

- SlapeHu peuenTopu M TAXHATA JIUTAH/I-3aBUCHMA TPAHCKPUIIIIMOHHA PETYIaIusl.
- CUrHaJIHO MHIYLIMPAH U3pa3 Ha TeHU U MOJYyJIallUsl Ha KJIEThYHU MPOLIECH.

- TpaHckpUNIIMOHHU (PAKTOPHU U TAXHOTO B3aUMOIEHCTBUE ChC CUTHAIHU ITHTHILA.

5. Perynanus u npekparsiBaHe Ha CUTHAJIUTE:

- Mexanu3Mu 3a oTpUIlaTeTHa 00OpaTHA Bpb3Ka U ocia0BaHe HA CHTHAIHTE.

- Jerpagauust Ha TPOTEUHH, €HJOLUTO3a U IECEH3UTU3ALINS HA PELETITOPUTE.
- [IpekpatrsiBaHe Ha CUTHAJIUTE U Bb3CTAHOBSIBAHE HA KJIIEThYHATA XOMEOCTA3a.

6. CurHaiHa TpaHCIyKIHs B O0JecTUTE:

- Jlucperynanus Ha CUTHATHUTE MTBTHINA TTPH PaK U APYTy 3a001sIBaHUS.

- TepaneBTHUHA HACOYEHOCT KbM KOMIIOHEHTH Ha CUTHAJIHATA TPAHCIYKIIMS.

- HoBu TenneHniu u ObACIIN MOCOKU B U3CIICIBAHUATA TI0 CUTHATHATA TPAHCTYKITHS.

MeTtoau 3a orleHABaHE:

- PG,Z[OBHO yLIaCTI/Ie B ,Z[I/ICKyCI/II/ITe 1 AKTUBHOCTHUTC B Kypca.

- [IpencraBsiHe Ha HAYYHU CTATUH, CBBP3aHU ChC CUTHAJIHATA TPAHCIYKITHSI.

- Kpaiino m3nuTBaHe, MOKPUBAIIO KIOYOBUTE KOHIICTIIIMH U TPUHIIUAIIN TI0] hopMaTa Ha
cpOeceBaHe.



Course Structure:
Introduction to Signal Transduction:

1. Overview of cellular signaling and its importance in cell biology.
Historical perspectives and key discoveries in the field.
Basic concepts and terminology.
Signaling through Receptors:

2. Classification and properties of cell surface receptors.
Mechanisms of receptor activation and subsequent signaling events.
Receptors associated with G-proteins (GPCRs), receptor tyrosine kinases (RTKSs), and other
receptor families.
Examples of signaling pathways through receptors and their physiological significance.
Intracellular Signaling Cascades:

3. Second, messengers and their role in signal amplification and transmission.
Protein kinases, phosphatases, and their regulatory mechanisms.
Signaling through cyclic nucleotides, calcium ions, and lipid mediators.
Interaction and integration of signaling pathways.
Transcriptional Regulation and Signaling Pathways:

4. Nuclear receptors and their ligand-dependent transcriptional regulation.
Signal-induced gene expression and modulation of cellular processes.
Transcription factors and their interaction with signaling pathways.

Regulation and Termination of Signals:

5. Mechanisms of negative feedback and signal attenuation.
Protein degradation, endocytosis, and receptor desensitization.
Signal termination and restoration of cellular homeostasis.
Signal Transduction in Diseases:

6. Dysregulation of signaling pathways in cancer and other diseases.
Therapeutic targeting of components of signal transduction.
New trends and future directions in signal transduction research.
Assessment Methods:

Regular participation in discussions and course activities.
Presentation of scientific articles related to signal transduction.
A final examination covering key concepts and principles in the form of an interview.



