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o CYTOSKELETON: supports organelies

and cell shape and plays a role in cell motion:

Microtubule: 1be of protein molecules

present in cytoplasm, centrioles, cilia, and flagella
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@ Smooth endoplasmic — —o NUCLEUS: command center of cell

reticulum: system of
internal membranes that
aids in the manufacture of — Nuclear envelope: double membrane between the
carbohydrates and lipids nucleus and the cyloplasm

Nucleolus: site where ribosomes are produced

Intermediate filament: interiwined

protein fibers that provide support and strength e

Actin filament: twisied protein fibers
that are responsible for cell movement

@ Centriole: complex assembly of
microtubules that occurs in pairs

e Cytoplasm: semifluid
matrix that contains the
nucleus and other organelles

e Mitochondrion:
organelle in which
energy is extracted
from food during
oxidative metabolism

Secretory vesicle:
vesicle fusing with the
plasma membrane,
releasing materials to
be secreted from the cell

Nuclear pore: opening embedded with proteins that

Rough endoplasmic regulates passage into and out of the nucleus

reticulum: internal

membranes studded with
ribosomes that carry out
protein synthesis

Ribosomes: small complexes of RNA and protein
that are the sites of protein synthesis

7§ Peroxisome:

vesicle that contains enzymes
that carry out particular reactions)
such as detoxitying potentially

harmful molecules
‘

'(\

1 § Plasma membrane:
lipid bilayer in which
proteins are embedded

— Lipid bilayer

7§ Lysosome:
vesicle that breaks
down macromolecules = |&
and digests worn out ¥ 6 Go'gi complex:

. cell components collects, packages,

N and distributes molecules

manufactured in the cell

Membrane protein
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1955 r. - Kpucruan ge A10B OTKpbLA AMM30COMBI —
OpraHe/Abl, OTBeYalolye 3a BHyTPUKACTOUHOe
IiepeBapuBaHIe MaKPOMOAEKYA

HoOeaesckas rpemus 110 pusnoaorun u Meaurite 1974
roza (coemectHo ¢ Aarbepom Kaoaom un Axxopaxem
[Tasaaae) «3a OTKPBITHSA, Kacalolyiecst CTPYKTYPHOM "
(JpYHKIIMOHAaAbHOM OpraHM3arviy KAeTKI»
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Proteasome
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(30 OTKPbITME MEXAHU3IMOB ayTodbarmmy

AyTodarus (0T rped. Avtog — «CaMo» U PAYELY —
«@CTb»: CaMOIlOeaHVIe) — DTO IIPOLIECC C IOMOIIIBIO
KOTOPOTO DYKapMOTUYECKIe KACTKI YTUAU3BUPYIOT CBOU
BHYTPEHHVI€ KOMIIOHEHTDI

Kaknm o0pa3oM dyacTtut KAeTKM II0aAai0T B AVI30COMBI?
Kakue reHbl KOHTPOAUPYIOT DTOT HPOLIeCC?
Kak ocy1iecrBaseTcs: ero peryAsinms?



Tumnst ayrodarun
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b Chaperone-mediated autophagy ¢ Microautophagy

%% LAMP-2A "\ Hsp70 Protein O KFERQ wmm Metabolite

chaperone motif transporter é

Boya P, Reggiori F., Codogno P. Emerging regulation and functions of autophagy // Nat. Cell Biol. 2013. V. 15. Ne 7. P. 713-720.



Mopdoaormaeckne
VI3MEHEeHUs B KaeTKax
APOXXen aepUIMTHBIX
110 pepMeHTaM AM30COM
B YCAOBMSIX TOA0AaHVIST

* IIpu nepeBoae KA€TOK Ha
HEeITO/AHYIO IUTaTeAbHYIO CpeAy B
TedeHUe 15 MIH. B BaKyOAsIX
HAYIMHAAY TTOSIBASTHCS
cpeprueckue Teablla

¢ C TeueHueM BpeMeHU UX
KOAMYECTBO YBeANYIBAAOCH

Takeshige K, Baba M, Tsuboi S, Noda T, Ohsumi Y.
| Cell Biol. 1992 Oct;119(2):301-11.
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Cogep:xumoe cpepmyueckmx Teael] B BaKyoAsaX MOp(POAOIUecK! He OTANYaeTcs OT
LIITOIIAa3MBbI KAETKIL.

buoxnmuaecknin aHaAm3 N30AMPOBaHHBIX B&KYOAEIZ IHoATBEPAVIA HaANYNIE
OUMTOITAa3MaTNYIE€CKIMX Cl)epMeHTOB B OTHX TeAbllaX

Takum oO6pasoM, KAeTKa IIpu IOMOIIM ayTodarny CliocoOHa 3axBaThIBaTh 4acTh
CBOET0 COAEeP>KMMOTO U TeAblla 0Opasylomuecs B Ipoliecce ayroparny moAyInan

Ha3BaHIe ayTodparocoM

dopmuposaHe ayTo(parocom sIBAsETCsI eCTeCTBeHHBIM IIPOLIeCCOM

;; -:51 Takeshige K, Baba M, Tsuboi S,

" Noda T, Ohsumi Y. ] Cell
Biol. 1992 Oct;119(2):301-11.
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Kakmne rennl orBe4aror 3a ayrogparmio?
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Haxomnaenne ayrogarocom B BaKyo0As1X KA€TOK AMKOIO TUIIa U C KuznecriocobHOCTS KAETOK AMKOTO THIIA U C

myTanyei reHa APG1 B yca0BUsX T04104aHNS B IPUCYTCTBUN myTanyeit rena APG1 B ycA0BUsIX T0A0AaHMsL
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Tsukada M, Ohsumi Y. FEBS Lett. 1993 Oct 25;333(1-2):169-74.
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DyHKIIMOHAAbBHAs XapaKTepyCTIKa TFeHOB I103B0A1Aa I10Ka3aTh, YTO ayTodarus
KOHTPOAUPYETCSI CAOKHBIM KackadOM B3alIMOAEVICTBII OeAKOB 11 OeAKOBBIX
KOMIIA€KCOB, PeryAnpyIOIX OTAeAbHbIe DTaIlbl IIpoliecca.

br1a onpegeseH nops40K B3aMOAeMCTBUs OeAKOB B pe3yAbTaTe KOTOPOTO
oOpasyercst MeMOpaHa ayTo(darocoMbl

IIporrecc ayrodaruy KkoHcepBaTyBeH. brlaa mokazaHa TOMOAOITS T€HOB
KOHTPOAMPYIOIINX ayTo(aruio B KAeTKax ApOK>Kell I yeA0BeKa.
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Maryam Mehrpour, Joélle Botti, Patrice Codogno Atlas of Genetics and Cytogenetics in Oncology and Haematology 2012; 16(2)
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IIporecc ayrodarun
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CeaexTBHA ayToc])arM;I

Cargo
OO Pathogens Cargo
(Xenophagy) o L
Mitochondria © Atg8/LC3
(Mitophagy) @ Core Atgs
¢ LIR

Q Pexophagy

; y==mf Autophagy receptor
(Peroxisome)

@ Autophagy adaptor

Protein-aggregates
(Aggrephagy)

%‘% Glycogen
" (Glycophagy)
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P Isakson, P Holland and A Simonsen Cell Death and Differentiation. (2013) 20, 12-20; doi:10.1038/cdd.2012.66.
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Aerpaganus u nepepaObOTKa BHYyTPUKAETOYHBIX KOMIIOHEHTOB B YCAOBUSAX
cTpecca

IlepepaboTKa MOBPE>KAEHHBIX AN «HEHY>KHBIX» OpraHeAa 1 OeAKOBBIX
arperaTos (CTapeHue)

DAUMMHaNUA OaKTepuil M BUPYCOB

PanHee pasButue 1 KAeTouHas AN pepeHIIpoBKa

HapymeHMﬂ aYTO(l)aI‘I/II/I aCCoOMMPOBaHbI 3a001€eBaHMSIMU Ye10BeKa

(boaesns IlapknHcoHa, AnadeT BTOpOTO THUIIA U AP.)



