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Historie

Nobel Prize 2016
Yoshinori Osumi

https://www.nobelprize.org/uploads/2018/06/ohsumi-lecture-
slides.pdf



Autophagy winsthe 2016 Nobel Prize in Physiology
or Medicine: Breakthroughs in baker's yeast fuel

advances in biomedical research

Beth Levine™™“' and Daniel J. Klionsky®

Edited by Inder Verma, The Salk Institute for Biological Studies, La folla, CA, and approved December 7, 2016 {recorved for review

Decembar 2, 2014)

Fig. 1. Ultrastructure of autophagy in yeast and mammalian cells.
{Left) Electron micrograph of a yeast (5. corevisiae) cell with
autophagic bodies in the vacuole during nitrogen starvation.
Reproduced with permission from ref. 54. (Right) Electron micrograph
of a forming autophagosome in an amino acid-starved beclin
1-deficient human breast cancer cell expressing exogenous Beclin
1. Courtasy of X. H. Liang, M. Furuya, Y. Wei, and B. Levine. (S5cale
bars, 1 pm.}
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Lysosomalni degradace

Obecny neselektivni
mechanismus zachovani
homeostazy u eukaryotickych
organismti



Autofagie jako univerzalni mechanismus
bunecné homeostazy
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Bunecna homeostaza

Rovnovaha mezi anabolickymi a katabolickymi pochody v
bunce

Katabolické - autofagicko-lysozomalni cesta

- ubiquitin-proteasovy systém

UPS — nevezikularni cytosolicky mechanismus pro degradaci

proteinl transkripce a bunécného cyklu (kratce zijici)

ALP — vyuziva vezikularni transport pro lysozomalni
degradaci a degraduje velké proteinove agregaty, poskozené
organely a cizorody material (patogeny)



Autofagie — cesta stresové
odpovedi

Bunécna homeostaza — dynamicky stav , kde
intrabunécné mechanismy nepretrzité odpovidaji na
vnitrni a vnejsi stimuly a udrzuji bunku ve stavu
equilibria, ktery je kompatibilni s viabilitou bunky

Za priznivych podminek- prisunu Zivin nebo ridstovych
faktort bunky proliferuji , akumuluji energii a dosahuiji
noveého stavu homeostazy

Za nepriznivych podminek-stresu bunka alteruje
intrabunécné mechanismy, aby dosahla taktéz stavu
homeostazy



2 rozdilné odpovédi na stres — fyziologicka a
patologicka s ruznymi dusledky
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Imunitni odpoved u sepse
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|. Autofagie jako proces eliminace infekcnich agens

A. Specif. ribosomalni
komponenty a cytosolické
proteiny jsou cestou
sequestosome —like proteiny
dopraveny do
autoloysozomu, kde jsou
oo R konvertovany do
“:’iﬁ« e ; antimikrobidinich peptidy,
W které pUsobi jako endogenni
ATB
B. Xenofagie MAMPS nebo
DAMPS se vazi na PRRs a
aktivuje se autofagie s

lysosomalni degradaci
patogenu

LC3 (microtubule-associated
protein 1A/1B-light chain 3)

LC3-associated phagocytosis



Il. Kontrola zanetu

Autofagie a zanet ... potlaceni intenzity zanetu
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Figure 3. Mitophagy/Autophagy Dials Down
Inflammation

Stimulation of macrophages with DAMP (e.g., ATP
and uric acid), carcinogenic particles (asbestos

and silica microfibers/crystals), or PAMP (e.q.,
bacterial toxins) results in mitochondrial damage
that is characterized by loss of mitochondrial
membrane potential and subsequent release of
miDNA and mtROS. These mitochondrial signals
in tum activate the NLBRP3 inflammasome to
induce IL-1p and IL-18 secretion. Loss of mito-
chondrial membrane potential (m) activates
PINK1, a mitochondrial protein kinase that phos-
phorylates ubiquitin chains attached to mito-
chondrnal outer membrane proteins. Phosphory-
lated ubiquitin interacts with and activates Parkin,
an E3 ubigquitin ligase that further ubiquitinates
mitochondrial outer membrane proteins. Ubig-
uitin-tagged mitochondria are recognized by the
UBA domain of p62, whose expression is induced
upon MF-«B activation. p62 also binds to LC3 and
targets ubiquitinated mltmhandna m aulnphag:}-
somal clearance. li i | i

mitochondria, mal::ra-phage imits the extent of
NLRPS inflammasome_actvation. Mod, mono-
sodium urate crystal; PINK1, PTEN-induced pu-
tative kinase 1; LC3, microtubule-associated

protein 1A/ B light chain 3; MF-xB, nuclear factor-
kappa B; UBA, ubiguitin asscciation domain.




Il. Kontrola zanétu

Geneticka asociace mezi geny pro
autofagii u pacientu s Crohnovou chorobou,
ulcerativni kolitidou nebo u tuberkulozy

Mechanismus: suprese aklivace
inflamasomu



lll. Autofagie a prezentace antigenu cestou APC
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Autofagie a vliv na imunopeptidom — zprostredkuje degradaci nékterych

antigent coz umozni jejich natraveni proteasomem -

proces
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IV. Autofagie - ovlivnéni extracelularnimi
mediatory a jeji vliv na jejich produkci
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SOUHRN

Avutofagie je zakladni eukaryoticky homeostaticky
mechanismus, ktery ovliviuje vrozenou a
ziskanou imunitu. Autofagie je integrovana s
mechanismy PRR(pattern recognition receptors) a
signalizaci cytokinu.

Avutofagické receptory zvané sequestosome1-like
receptor cili na infraceluldrni mikroorganismy
mechanismem autofagie cestou ubiquitinové a
galektinové cesty. Predstavuji tak novou tridu PRR.



SOUHRN
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Avutofagie je vyznamny protizanétlivy
mechanismus, ktery inhibuje aktivaci
inflamasomu a tak moduluje interferonovou
odpoved typu |. Autofagie ovlivnuje sekreci
zanétlivych a antimikrobidalnich mediatoru

Avutofagie usnadnuje zrani phagosomu, ovliviuje
prezentaci antigenu , T bb. homeostazu a
polarizaci Th4.

Existuji genetické predispozice a fyziologické
vztahy mezi autofagii a infekénimi, zanétlivymi a
auvtoimunitnimi onemocnénimi v lidi



SOUHRN

Funkce autofagie u sepse je primarné
protektivni ale dlouhodoby efekt muze byt

Skodlivy
Nedostatecna autofagie suprimuje imunitni
odpovéd u sepse a zvysuje mortalitu
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