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B nocnenHue roasl MHTEHCUBHO M3YYarOTCsl TPU T'€HETUYECKH JI€TEPMUHHUPOBAHHBIX MEXaHU3Ma
ru0enu KJIEeTOK - alloNTo3, HEKPOITO3 ¥ nuponTo3. [TuponTos u HeKponTo3 MpeAcTaBisa0T cOO0H 1Ba
YT HEKPOTUYECKOH rubenn KIEeTOK 110 KOHTPOJIUPYyeMOo mporpamme. B MEIUIIMHCKOM KOHTEKCTE,
aKTyaJbHOCTh BOMpOCa OOYCIIOBJIIEHA TEM, 4YTO, XOTSI 3TH NPOTPaMMbl THOEIH KIETOK MOTYT
3allUTUTh XO3fMHA OT [aTOT€HOB, OJIHAKO MX JAMUCPEryJsiiMsl CBs3aHa C PpPa3IMYHbIMU
ayTOMMMYHHBIMM, BOCHAJIMTEIbHBIMH M HEWPOJETeHEPaTUBHBIMU COCTOSHUAMU. [loTeHiuan
HEKPONTO3a ¥ MUPOITO3a, CIIOCOOCTBYIOIINNA Pa3BUTHIO OOJIE3HEN, BEPOSITHO, ABJSIETCS CIIEACTBUEM
UX CIIOCOOHOCTH BBI3BIBATH JTUTUYECKYIO THOEIb KIETOK.

[TuponTo3 TpaJIULMOHHO ONpeAesscs Kak rulenb KIETOK, ONOCpeoBaHHAs Kacma3oil-1, nanee
Obula BBIsABJIECHA Kacmasza-11 u ee yenoBedeckue OpTOJIOTH Kacmasbl-4 W -5, a COBCEM HEIAaBHO U
3¢ dexTop anonTosa, Kacnasza-3, Kak clocoOHble MHUIIMMPOBATh MUPONTO3. Peannzanus kiaeTouHon
CMEpPTU TOCPEICTBOM JTHUX Kacma3 sBISIETCS pe3yJIbTaTOM HX CIIOCOOHOCTH aKTHUBUPOBATh
opooOpa3yroIIre OEIKN ceMelCcTBa raciepMUHOB. MuIeHbto kacmnas-1/4/5/11 sBnsieTcs racaepMuH
D (GSDMD), kacna3bi-3 - raciepmu E (GSDME/DFNAS). O6oum 3TuM OeikaM MPUIHCHIBAETCS
IIPOTUBOOITYXO0JIEBAs] AKTUBHOCTb.

HekponTo3 - nporiecc, KOTOpBIN HE 3aBUCUT OT Kacmas, 3alyckaercs uepe3 peuentopsl cMept (DR)
u perynmupyerca kuHazamu RIPK1 u RIPK3 (peuentop-cBsizannbiii Oenok 1/3), MLKL
(TIceBAOKHMHA3a CMEIIAHHOTO MTPOUCXO0KeHN ). KitoueBbIM 3B€HOM B Iepejaue CUTHaIa HEKPOIITO3a
apnsierca Oenmok MLKL, KoOTOpbIii onuromepusysch, cBs3bIBaeTcs ¢ (HOCHOTHAUIMHOZUTOIN-
docharom mazmMaTHUeCKOW MeMOpaHbI, BBI3BIBAas €€ IepMeabUIN3alliio, B pe3yjibTaTe Yero
COJIEpP’)KMMOE KJIETKH BBIXOJUT BO BHEKJIETOUHOE IMpPOCTpaHcTBO. Hekponro3 yacto Habmromaercs,
KOTJJa KOMIIOHEHTHI arloNTOTHYECKOW curHamuzanuu DR cTaHOBATCS HE)yHKIMOHAIBHBIMH,
Harpumep, MpH TeHETHYECKOM WJIM XUMHUYECKOM MHTuOupoBaHuu OenkoB amonrto3a (cIAP1/2) u
Kacmnasbl-8. 3amyck HekponTosa ocyiectsisercs yepes peuentopsl ®HO, FAS, TRAIL1/2, takxke
yepe3 sugocomanbhbie Toll- u NOD-nogo6HbIe perienTopsl. Kpome perienTopos, 3amycKaTh MPoIecc
MOTyT U BHyTpeHHHE ctuMmyibl - nospexnaeHue JHK, neiictBue DIA unm nporennkunasel R.

Mopdonaoruuecku HEKpONTo3 CXOCH ¢ KJIaCCHYECKUM HEKPO30M.
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In recent years, three genetically determined mechanisms of cell death — apoptosis, necroptosis, and
pyroptosis — have been intensely studied. Pyroptosis and necroptosis represent two pathways of
programmed necrotic cell death. The medical relevance stems from the fact that while these cell death
programs can protect the host from pathogens, their dysregulation is implicated in various
autoimmune, inflammatory, and neurodegenerative diseases. The disease-promoting potential of
necroptosis and pyroptosis likely arises from their ability to induce lytic cell death.

Traditionally, pyroptosis was defined as caspase-1-mediated cell death; however, caspase-11 and its
human orthologs, caspases-4 and -5, and more recently, the apoptosis effector caspase-3, have also
been shown to initiate pyroptosis. Cell death through these caspases results from their ability to
activate pore-forming proteins of the gasdermin family. Caspases-1/4/5/11 target gasdermin D
(GSDMD), while caspase-3 targets gasdermin E (GSDME/DFNAJS). Both proteins are attributed with
anti-tumor activity.

Necroptosis, a caspase-independent process, is initiated through death receptors (DRs) and regulated
by the kinases RIPK 1 and RIPK3 (receptor-interacting protein kinase 1/3), and MLKL (mixed lineage
kinase domain-like pseudokinase). A key component in necroptosis signaling is MLKL, which, upon
oligomerization, binds to phosphatidylinositol phosphate in the plasma membrane, causing
membrane permeabilization and the release of cellular contents into the extracellular space.
Necroptosis often occurs when components of the apoptotic DR signaling become non-functional,
for example, through genetic or chemical inhibition of apoptosis proteins (cIAP1/2) and caspase-8.
Necroptosis is triggered via TNF, FAS, TRAIL1/2 receptors, as well as through endosomal Toll-like
and NOD-like receptors. In addition to receptors, internal stimuli such as DNA damage, DAI, or
protein kinase R can also initiate the process. Morphologically, necroptosis resembles classical

NECrosis.
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