5 28 CIEREFRXHRNLHAR
The Keio Medical Science Prize 2023 Commemorative Lectures

Abstract
T!__'IE

PDRARR b U RRED 7 FHAE D A

A& MR HE
TAKRE - RFREFHEA - 2B FRIC- AL FHRE
E:€id

HHIERINETRY VXGOS V7O GRBEERR IS IT b
LORAKIE, SNLDY NI EMPELWEKRIEE R X 5> TWB 5 Y ) 59457
THRDAAL. SN IBEOLE 2SR TLANS R T L TN T WD,
FELAHDNZINEY VX 7FII TN R BIABRO 7GR ICHE 2 ¥ HTH X
N, HIHEFInNTwL Wy X7 I3 DRKIZEDONS, DRKRIZITIZHK
BEMREANY - Rk T 20 F L v RO o7 4+ —ILF7 4 v 785 (INRfkS
Yy RXOY) BERSEICEAL, BT, HES OB IMFRILFNIE TN
TWb, —F, WD BRICERLAEY N7 1 3m g 125) 3 k3, 26X
Fr e TuT TV LRIV TBRINE, CORED AT LD RS
AR Endoplasmic Reticulum—Associated Degradation (ERAD) ¥ *f1¥ 1 T w
Lo SOXIIT, WHBALGBRLVW) 200K T A4 4I12L > TOALK
LB B VR ESREEIRIIRL L TWwW5b,

LAaAL%AAL, Whp b IKA ML ZCBHEINTOWLELT T, DALK
RICHRBEDRFE LY VNI E»ERT A LDBKA ML ARE (RETUH
Unfolded Protein Response; UPR) #5&F MWL 3 5, UPR 12, DAAKZ I L
A% B L DRRBEE B WA 7 EE 2T ) 28T A R R AR
g NI HIZE - THEASIh, “HiLE T2, IRE1l, PERK, ATF6 ¥\ 2
EX Y RICRIBLTNE 32D 7N ERLEEZ2REZLTWSE, 2h
L30DEBOFHAIZL D FRERSY VXTI G 0ZE NVALDRARRIZE D
NFNLDNE IR IR T A DK AR, DRKD v Xo v 0RT
FEICLAWFNBLRENEE, ERAD HF0BEFHEICL 5B AT 40
HHLD 3OS H L I, DMK RBRFHIIMERINSG, Z2hTE 2B
BARA b L AL EGE S 250, @iy 7R =2 2282 LRI N5,

AEHETIE, REBOMERELERZLH 6, DRKR ML ZAREB XU
RUAKBA 2 0 i 0 o FA MR, b, AFEMER L O CICEE~NOME - 5HE~D
HHEIZOWTBELL v,




5 28 CIEREFRXHRNLHAR
The Keio Medical Science Prize 2023 Commemorative Lectures

Abstract
T!__-l E

Elucidation of molecular mechanism
of the unfolded protein response
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The endoplasmic reticulum (ER), where newly synthesized secretory and
transmembrane proteins are folded and assembled, has the ability to discriminate
folded proteins from unfolded proteins and controls the quality of synthesized
proteins. Only correctly folded molecules are allowed to move along the secretory
pathway, whereas unfolded proteins are retained in the ER.

The ER contains a number of molecular chaperones and folding enzymes (ER
chaperones hereafter), which assist productive folding of proteins, and therefore
newly synthesized proteins usually gain correct tertiary and quaternary structures
quite efficiently. Yet unfolded or misfolded proteins even after assistance of ER
chaperones are retrotranslocated back to the cytosol, ubiquitinated and degraded by
the proteasome. This disposal system is called ER-associated degradation (ERAD).
Thus, the quality of proteins in the ER is ensured by two distinct mechanisms,
productive folding and ERAD, which have opposite directions.

Under a variety of conditions collectively termed ER stress, however, unfolded
or misfolded proteins accumulate in the ER, which in turn activates ER stress
response or Unfolded Protein Response (UPR). The UPR is mediated by
transmembrane proteins in the ER, and three ER stress sensors/transducers, namely
IRE1, PERK and ATF6, operates ubiquitously in mammals. Thanks to these
signaling pathways, translation is generally attenuated to decrease the burden on the
folding machinery; transcription of ER chaperones is induced to augment folding
capacity; and transcription of components of ERAD machinery is induced to
enhance degradation capacity, leading to maintenance of the homeostasis of the ER.
If ER stress sustains, cells undergo to apoptosis.

I will talk on the mechanism, evolution, and physiological importance of the
UPR and ERAD as well as its involvement in development and progression of
various diseases.




