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JD Etlinger and AL Goldberg : A soluble ATP-
dependent proteolytic system responsible for 0

the degradation of abnormal proteins
in reticulocytes. (PNAS 74, 54-58, 1977)
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(Degradation Signal)
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§H (ATP - hydrolysis)
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Nobel Prize in Chemistry (2004) A. Hershko, A. Ciechanover, . Rose
The discovery of ubiquitin-mediated protein degradation
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ATP Serves Two Distinct Roles in Protein Degradation,One Requiring and One Independent of Ubiquitin
K. Tanaka, L. Waxman, and AL. Goldberg: Journal of Cell Biology 96, 1580-1585 1983
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(18K R B F A MRS k& B AL T AEAT)

20S Proteasome
(CP: Core Particle)

19S RP

~2.5 MDa, ~450A

(Regulatory Particle)

Collaborate with W Baumeister (Max Institute Germany)
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Muilti-ubiquitin chain Peptides
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Antigen ' ' O
proteasome
Unfolded MHC € ERp57 TAP complex d
. (1990) L A
P Fully folded

MHC class |
molecule
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Diversity of Proteasomes in Immune Response

Science 1994 Nature 1988 Science 2007
b b i)
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enhances attenuates/changes
antigen processing antigen processing
for MHC class | for MHC class |

Cell-mediated Immunity Positive Selection of CD8+ T Cells



BSt Knockout / Venus Knock-in Mice

Thymus N

N

cortical Thymic Epithelial Cell (cTEC)

Murata et al., Science 316: 1349 - 1353 (2007)




MARIZEITATHEDOL /N—F) —#Z Ak Thymus
(B2 ELIEB D DHEAERE) — =

Positive Selection

(Thymoprotease)
@ sp cortical Thymic Epithelial Cell
(cTEC)
Progenitor
Cell
o CCR7 medullary Thymic Epithelial Cell
. . (mTEC)
Negative Selection
Peripheral (Immunoproteasome)
Tisuues
Meduula DN : double negative (CD4-CD8") T cells

DP : double positive (CD4*CD8*) T cells
SP : single positive (helper CD4*CD8-
or killer CD4-CD8*) T cells
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~)L4r 4 F (Velcade / bortezomib / PS-341)

NDC 63020-049-01

W, HRDOSSETERRKRISA (BAR20065F (2587 VELCADE

Bi% : Myogen / ProScript / Leukosite (1990&1&)
Millennium Pharmaceuticals AN B IR (19994F)
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EM pictures that cytoplasmic components are

transported into lysosomes, meaning autophagy (1960’s)
TP Ashford and KR Porter: J Cell Biol., 1962
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Starvation-induced or Adaptive Autophagy (Non-selective)
ERERTFHED-HDOREMB LU I RILF—ROMHES

Autophagy-deficient yeasts cannot survive under nutrient-deprived condition (FEBS Lett 1993)
Autophagy-deficient mice cause the less production of amino acids in neonate starvation period and
die within 1 day after birth (Nature 2004)

Autophagy is essential for preimplantation development of mouse embryos (Science 2008)

Basal or Constitutive Autophagy (Selective)
BENGEVNIE - FILARTORE. BREMET VNNV BEDRE!
Global turnover of cellular components (e.g. long-lived proteins)
Selective clearance of aggregate-prone proteins (aggrephagy)
Selective disposal of excess and damaged organelles (mitophagy, pexophagy,

reticulophagy)

Selective disposal of ribosomes (ribophagy) and lipid droplets (macrolipophagy)
Selective disposal of pathogens (innate immunity)
MHC class |l presentation of endogenous proteins (adaptive immunity)
(J Cell Biol 2005, Nature 2006, PNAS 2007, Cell 2007, Nature 2007, Cell Metab 2008a,
Cell Metab 2008b, Nature 2008, J Biol Chem 2008, Mol Biol Cell 2008, Nature 2009,
Nature Cell Biol 2010, J Cell Biol 2010)
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Abnormal limb-clasping reflexes Rotarod assay
F/+:Nes
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Postnatal days 28 (P28)

Komatsu et al., Nature 441, 880-884 (2006)
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