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WFTERERE4R (X)) Analysis of theubiquitin-Iligase complex in the endoplasmic reticulum
membrane that regulates endoplasmic reticulum-associated degradation in mammals
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WFZERR B OBEE (Fis0) : MR/ E O 1 /MR Tix, < OX X7 EOEGKRPMTD
ND, EZAPNESROBRT, 2o 7B LIELIEERMESEERICEKLTLE S, Ml
WCIEZ DX RREH I E e A P VZEIEHL, 28X T AL L THOfET 5 AT A
NV, M2 X TF o) W —BESERDFEL TN D, AFETIE, 2O HTF
UH—BEAEKROZELREZTD & BT, MTEAREMRREEZZLEIED 2 TH N
B DRAEREZ I L TWA Z L EAH ST LT,

WFZep RO EE (J530) : Endoplasmic reticulum (ER) is an organelle in which various kinds
of proteins are synthesized. Newly synthesized proteins that failed to obtain their native
conformations are retrotranslocated out of the ER, and degraded by the cytoplasmic
proteasome after the addition of ubiquitins by the ubiquitin ligase complex that resides
in the ER membrane. In the present study, we have analyzed the stability of each component
of the complex and found that the dynamic change of the component of the complex regulates
the degradation of misfolded substrates.
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sHancaexFgbEni%, FYur
T — LA THRINDENHA LN E N,
7N B BE 3 4y fi# (ER-associated protein
degradation; ERAD) & FEIZNTW 5,

/NERBEE SR I8V, fREE O
X T AbEE S U T —8 E3) L, Iak
B EICTFET D Z EnmbhTng, 3
ERECIE, BHREEBEEHEKEZ S D
Hrdl/Der3 7% ERAD IZMZHDO 2 EXF 2 U H
—BTHDZENMHIN TS, Hrdl X
YA RN =B R AL B2 - TE
0. MEENBRICHEBIRE R AL &
Ho o A R Hrd3 E AR E TR
5Z &, F£72 Hrdl-Hrd3 HEKEZER L T
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I ZEAFE ORI, BRI B2,
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JF o THDYos9Rv v X XN TH
Kar2 25, %A & Y LRI ATPase 1G4 &
2 Cde48 ¥fEG L. [WEEHEAK) 2T
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(Gause et al., Nat. Cell Biol., 2006;
Denic et al., Cell, 2006; Calvalho et al.,
Cell, 2006), —J7., WiFLEHIZB LTI, 2008
LT, HEFEDLEEZH T3 DD I L
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INNEESEEBE AL THD 2 ERRE
71U (Christianson et al., Nat. Cell Biol. ;
Hosokawa et al. JBC; Mueller et al., PNAS) .
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SYRRDNENEI S D A8, T D HRD1-SELIL &
MHEAERT R T L OBESIREEIREIZE
DEICEAT ED0E T, HEEEL O
B2 5T 5,

(3) HRDI-SELIL BEAKIZ LD I AT 4 —
IV R U7 2B ORGSO T

ERAD Tt S B pEX X7 G I1E, I A7
F =V N L7=_XTF REE, Ot 7
& 72 B HESEASE O T BT S L THID T
iR~ &ty b b, HRDI-SELIL &
ABERMDEEZ EDO L HIC L THR#L T
BDOIPNZHOWTHIRENTT 5,

3. WD FHE
(1) E& LTt MMM MHEK 293 Afa)
ERAWTCEREIT- T2,

(2) ZUNRIBERBAN Z—Z/a—=
VLTI &S, P T ART =Y
g BT Lo TH U B BRI R
WEEEY, D WVEIREED X R0 EE
SiRNA Z W= RNALVEIC Lo T/ w7 X o v
L CHEREFRAT 21T o 7=,

(3) —BMEICRBE ST T EPHNIE
s R TEOREITIX, ZRE, FRRT
PRSI Uiz % 7 2xt4 B ik & v iz,
Tz AF T Ay MEERWTH U RIE

DORAEFEEHRBL, 73947 A4 Y b—7
ZHAWTRE T L L=, SaEib itz M
WTH 7 EORBLET X Ol To

LEMERG Uiz, PURIEHRO & O %A
& WX RAOPUR 2 ERL L CEBRICHW

7.



4) Z o RI7EOBEEIEEIREEIL, 1R
S~ LTl % A= g ek R iE e,
B L Ty 2 A X Ty b
1To T Lz, F72. ¥ o HEE AR HEE
DEZE Wil % 23l L, AR AR RE
RRE LT,

(5) ERAD THfiE & bET VIEHE E LT,
ol-antitrypsin ®Z K TH 5 NHK 35 L O
NHK-QQQ & 7o, fifaZ2 a7~ L,
JVA-F = A AT X 5 TERAD CHRE LS
EEE2 RN EORBEEER L, EEDN
fifE R A FR L7z,

6) KIFE#HWTYabEF hZ R
I RIS, FPLC 2 W TH 7B D
AT o7,

4. WFIEECR

(1) &9, HRDI-SELIL A KDL EMEF &
W O HIEEERE 2 F 7=, ZORER, SELIL
TR OENRLERZ NI ETHD
23, HRD1 E A RKREZT 5 Z L2 &> TH
N CTLRECHFEET DI ERHLNI -
72 (M1), BT xF U A—ET
H>D Hrdlp BAREERY /37T, SELIL
AEQ T THDAHd3p EHEETAHZ LIk -
THULOTRECFETELZ EBMbN
TW5B, —MRIC/MaRZ > 7 G oG B
AN = RANIEERELLE PE TRLIBEES
NTWBER, ZORLEEREZHE ) 2% F
YU H—BEEERORZEMEIZOWTIE, &k
EHEFERRIICBW T ORI E Lo 2
ERB BN o T, FDEMTFIIEROMR
HIZSH%OMETH 5,

AT ERDHZ L THfRERELZHIEL T

WA RIBEMERE 2 B D,
En oo B G ons B
INBE{E SELAL SEL1L)
L[ HRD | [Froi
o ViMP /
B RV b L X ) pari ver -
) o
Y e

TE

FzE)
= \\

IMafk seLiL SELIL — G
| [IHRD1 HRD1 Ea ||
YARYL “ {
JOFFPV—-LlLED
pay:

K1 /NRARREIZTFAET D HRD1I-SELIL = '3
F o H—BESEORELRIE )

(2) HRDI-SEL1L #& KD M NAFLEIR B &
TR Z AN OPDOEAKREIERT S
ZEDHLMZ o7 (K2, Complex I &
Complex II), ¥ A F I v 7 IZHEAKRERIK

X 2 HRDI-SELIL =¥ XxF U H—FPELS
BB T 2B AR EEDZE (X))

(3) SELIL |ZHMTHRIIEL L, Mz
TSI SN D, SELIL D4y fiflE
ERAD R ICE D2 bDTHLHZ L, BLW
SELIL ORI bbb XxF o U H—F
I, HRDL & iFi A shloae T ) H—F
ThiHZ Emashniz (K1),

(4) HRDI, SELIL 35 X Y HRD1-SELIL % —if#
PICHBICEH SEDL Z LTk - T,
HRD1-SEL1L #A& {13 ERAD B 0 /oy fi i £ %
FEL WD EEBHLMNT LT,

(5) /NafkL 7> XTP3-B & HRD1-SEL1L
BAKDOMBEIZOWTIRNT L=, Z DOfE 5.,
XTP3-B Z L /S 7B IL SELIL LA L TIZ LD
TREICHFETE DL L, NIEMED XTP3-B
B8 I NTC SELIL & A LT/ s
B EoMEERESRICHEET S Z &0
LMo T,

(6) XTP3-B Ik Bich 2HE2 0 'E
Doy R =P DHERENH D Z L 2H LM
\Z L7, Fexlid Tz, XTP3-BOFRER S T
HAHLZF L 0S-9 . HRDI-SELIL #HAAK &
MATHZ L, BEORESEMELEHL T
AT A=)V RLTWEZ o RI7BICHEAL
ERAD Z#{RETHZ L 2HELTWVD, ZH
DGR E AT % & HRDI-SELIL & teih'E
BHEAKIT, S—FF—LtRBLIFUE
ENYT A 2 LIk » T, EE DN E (R
TEHE2OHRRET, 7+ —NT 4 7B ECH
DRI B R EO R ES B E L
LCWaZ Enmmleaniz (K3),



Sk | S 7

wYIO8
SR7#x-LEL

En
N \ no
é;—llﬁ-“r@ %;_9 Y OHE
—% P
i
\ v 059 &,\,/
e W~
XTP3E ‘\\?&J

waer| G |
L E g N

VIMP

HERP | PS7IVCP
Npld
Uid1

X3 HRDI-SELIL = E¥F > U H—PHELS
KL IZF Lo ORERIZLBIAT+—ILR
L 7= ERAD BB AR o il ikRE  (Bx)

(7) EBITHRDI BEWYSELIL £ ZFhd#
UORTEMN, EOL I L THBEETRHL,
INEERP S DOEEOBEBRH L, 2% F 1k
W LT a iz o TRt zitED -, £
DOFER ., REREEWEREN SN T T,
BE, TORA D =X LEMAT 5 EBRE2HED
ThO, fisteE LTHEET DHHEHELED TN
2o

5. FE/pFEFEFmCE
(WFFERFE . BFEEo P M ONEEERF ST
1T TR

Cdessamse) (B 6 1)

@O Fujimori T, Kamiya Y, Nagata K, Kato K,
Hosokawa N*. : Endoplasmic reticulum
lectin XTP3-B inhibits endoplasmic
reticulum—associated degradation of a
misfolded al-antitrypsin variant. FEBS
J., ##if. Vol. 280, 2013, 1563-1575
DOI:10.1111/febs. 12157

@ Tida Y, Fujimori T, Okawa K, Nagata K,
Wada I, and Hosokawa N*. : SEL1L protein
critically determines the stability of
the HRD1-SEL1L endoplasmic
reticulum—associated degradation
(ERAD) complex to optimize the

degradation kinetics of ERAD substrates.

J. Biol. Chem., ##iH . Vol. 286, 2011
16929-16939
DOI:10. 1074/ jbc. M110. 215871

@ AM)EG+ - ERAD (/NIRBIE S i) 2 il 48]
5L F 2 0S-9 & XTP3-B. b, &
A, Vol. 83, No.1l, 2011, 44-49

@ Hosokawa N*, Tremblay L0, Sleno B,
Kamiya Y, Wada I, Kato K, Nagata K, and
Herscovics A. : EDEM1 accelerates the

trimming of al, 2-1linked mannose on the
C branch of N-glycans. Glycobiology, &
A . Vol. 20, 2010, 567-575
DOI:10. 1093/glycob/cwq001

(® Hosokawa N¥, Kato K, Kamiya Y. Mannose
6-phosphate receptor homology
domain—containing lectins in mammalian
endoplasmic reticulum—associated
degradation. Methods in Enzymology, %%
FiME Vol. 480 (Ed. M. Fukuda) Elsevier,
2010, 181-197
DOT:10. 1016/S0076-6879 (10) 80010-2

(6 Hosokawa N, Kamiya Y, Kato K. The role
of MRH domain—containing lectins in
ERAD. Glycobiology, ##ifi. Vol. 20,
2010, 651-660
DOI:10.1093/glycob/cwq013

(FaRE) Gt 8 1)

(D Hosokawa N: Homeostasis and quality
control of proteins in cells. The Joint
Symposium of the 7" International
Symposium of the Institute Network and
the 45™ IDAC Symposium, the 2™
Symposium for Joint Usage/Research
Center of Aging. “Research Frontiers
for Smart Aging” (HEAZ ) (2012. 6. 15,
&)

@ Hosokawa N: Roles of N-glycans in the
regulation of mammalian glycoprotein
quality control. Zf 348l H &R+ 4AW#
SESTURT T A “Glycoprotein
quality control: Biosynthesis,
molecular recognition and
physiological roles of N-glycans” (M
GEFEF) (2011.12. 16, i)

@ Fujimori T, Kamiya Y, Kato K, Nagata K,
Hosokawa N: The novel role of MRH
domain—containing lectin XTP3-B in
endoplasmic reticulum quality control.
%3 AR A FAMTRES
(2011. 12. 13-16 Ak ) (DB K OAR A ¥
—JR)

@ HUBE A /NI B 1T B SHIE A & 2 o
N7 SE A, 5 84 [l H R
DREVUIRT T L DESEEN : > AT L
ANAFrv—~OREE] (HERER)
(2011.9. 22, FET)

(® Hosokawa N. : Lectins and enzymes that
regulate the mammalian glycoprotein
quality control.: The 31st Naito
Conference on Glycan Expression and
Regulation [II] Metabolites, Stress
response, Microdomains, and Beyond
Sapporo (Japan) (2011.9.14)

® Fujimori T, Kamiya Y, Kato K, Nagata K,
Hosokawa N: Functional analysis of MRH



domain—containing lectin XTP3-B in the
endoplasmic reticulum quality control.
The 31st Naito Conference on Glycan
Expression and Regulation [I1]
Metabolites, Stress response
Microdomains, and Beyond. Sapporo
(Japan) (2011.9. 13-16)

(D Hosokawa N, Tida K, Okawa K, Nagata K. :
Formation of HRD1-SEL1L ubiquitin
ligase complex that regulates the
mammalian ERAD. The 3™ International
Symposium on Protein Community, Nara
(Japan) (2010.9. 13-16)

Fujimori T, Kamiya Y, Kato K, Nagata K,
Hosokawa N.: Functional analysis of a
mammalian lectin XTP3-B in the
endoplasmic reticulum quality control.
The 3" International Symposium on
Protein Community, Nara (Japan)
(2010. 9. 13-16)

(£ D)
BB _R— U
http://www. frontier. kyoto—u. ac. jp/bf01
(s — b )

6. HWFFERAE

(1) #FgEf s

)1 57 (HOSOKAWA NOBUKO)
AR - FAEEREAIERT - HEHR
Fge82%5 1 00263153

(2) Wrgesr i



