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1. ARBE
DTFHEEYZARETIE. YN ITBO—4%) ZREBAEDOHRELTEREL., FV/I\VEDH
ENSTHEETOAAZILEZRRIC, FTH, BIC "DFIVyROVICED TA—ILT 1 7 &iMBakae

FYNRVBIFEULSKERIN. ELWEEZ & > THISH TRRDOHEEEZRKIET 2. ZhniCFEL DD
FIOPROVHAEERBZTZL TWS, FleWoltAEUWERBEZERS LY V/INVES, MfgICARETIC
PIOBERXDANLRICE>TERLED, BEHNEEICL>TESLTHELWEEZ ENBWVWT VX
VEHHFEET D CDEIBVWDDZ<RRY VKT E>E, BICHEEEZRCRVWZIT TR MEsE
Ko THIREEHEL, FILYINAX—R/RP/N—F VY VRO LS BELOHBREHERBORRNE B>
TW3, -2 T. "9 YNIRIEBZIEELLKERT % productive folding: &, "SX7A—=)ILRULEYY
NVBEBEEICUETZHOOTEEBEBB £ EBICHET I Y VIO BEBOEEM, .
HHRELANILTOERY AT LAOEEROH#KF CWSEBRHLSIE. RADATRBERTH 2,
FRAEETIRH. EEOIVET MRS T, EA4DDFELRTOIV LY M OWTHEEZED TE T,
FD55, BEIHRETH > LIUREFFEZAY REUVTEDTETe, FIRERRFERIBICLZA—KT 7
TV —LDOYA XOFEHEBEOMAKIE. IUADKRRAZRFZROBBE U THASI N &S, BES
HEMRRZED., INETORRIFFHID revise FTH 2D, AFRT—IHSEFHALTWS, LLITD3
DDTFT—XILDWTIE. WIThEZDO—ETINEFTEEL TWah o7z, 127 NOBEWEBREWA
BhrEshi.

1) A5 URENSFY v ROV Hspd7 OBEERAT

AT VRENDTYvROY Hspd7 (& 1986 F. KHASICK > THRESNLFRY VINVETH
D, AT VERICEVWTREDREERLLTWVWS, TOBDOMEN S, Hspd7 [EEcigitbmEBED
BECHESLTRED., TOBARL S IEHRELERBTD Hspd7 OBEENEETH B, Hsps7 AEFIDER
RETLV, B5NTc Hspd7 FAE(LEYMD—ERIC D W THX ZRER LT (UBC2017), RE. L DEERE
DEVWEECEYEERRVEBRISAZBRIEL TWS, COTAOY LY NERESH & EERITRASTER
5 OHBEARICEEL. BAEEWFRAZREE (AMED) EXEEEEC /RX—yavalH7Oo>
L(ACT-M)ICEIRE N, BHNICHENED SN TWD, I RAVOEESHEDHWEDTA VR
L OIS ICAET TERBDEATWD, ARG, BEHREOFHEELZEAY RE ULIHRF—LICK
S2TRINTWS,

2) NAFICKITZIVIROBREER. L Ry U .
AT LBEEEOIOX M= @ INEEEE MRS DR
IWBETIZAT7A—=I)LRUIEY VIRV EBIEY A NV IIABEESI N THSIEFF Y 7OF 7Y —L%
IC&k>THRENS (ERAD) » ZOBERTHHESICKD, 2008 £Ic ERdj5 & WS BETERNFER S
Ne SR7A—IRIVYNRVEOREEEERBICEVWTEERRIZRLZLTWVWE I EET TIEREL T
=1z (Science 2008, Mol. Cell 2011 12 &) o #ifzic. @ ERAj5 BAIL YD LRY T O5EEZ HIHE S
BZElcLkoT MNBERDAILY D LABEREERZEH> TWBA I EZRK B U(PNAS2016)s L Ry Y
AFEHEN Uy YRV EREEBENDILYVAEEEROIAXN—=J7IEELTWS, /MEEIFL <A
SNcXSICBERNRETICH DD, CDORREMIRBICEWLWT ERM)b WETEEHZRKIET B7oHIciE. A
SHDAEICEL > TETHZRBRBITNIREBRSEW, EVWAZZEZINE, BFIFEDKLSICLTERS ICfE
EIh200, MNEEEZEDEISICULTYA MVILASEFEBTVWEZDN, HEIT TENGRWKERRH
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BERD, INRNBEEWSAIHARTICERSNCHEEYZ LOBAKORO—DTHLH D, AAEE
TIEFHHSZBHZFRLE UEF—AICE > T, REEASNTERLDERF T K BRBZIBAEICE -
T, INEEICEFIMHEAESN TWBXAAZZXLEZHASHCLDDH D,

3) BYHVOREETEGCTIATY Y OERERT

HPHPREET7 I FHIRICZ WEERMEEZETHD . —TICREEDOREZRH D, HAIEHY
HPROEEEGTFIATIYEIO—ZVTU (PLOSONE 2011) | 42 - fRREHEEDEREZ BIS L
T, BIFEHRIT TEl, TNET. TIRATFUYYVIRTER AAA+ ATP 7—EEHES L2 F 4L
EHEERIIEY. ETTT70 v Va2 0ME - A - HRAEEICEETH DI &, USP15 1T & B IEDHIH
ERIFBIEREFASNCULTER (Scf Rep 2014, 2015, 2017) » S5ICHE. T AT U VR
FEOEEHEFTHD. DPEPREELRICED ZOBENBEEINZ Z EEDE LT (U Cell Biol in
press) o CNETEPHPREBERFOBEEICOWTIFEAERERBINIZZEDBL T AT YVUHEE
BFRAEEOHERT TH oL ERBINREFERMTHD EEZX D, AARIEHFAANEEMREDF—
LIZE>TITONTE oo REMREIE. T 30 FEL D, BMRKZEZIEME U THILAEER DS
R AMAREL OHBERRZEDH TWNB,

2. REEOMABR

1) A= VEENSTY vROY Hspd7 OBEERENT

Hsp47 [3/MNBEICBEL. AZ7—T VESRIKRBDRFY v ROV EL T RXPEELTHSRE
WREFRS TSI VIIETH B, HEEAT—TVYUADY VY NRIBICHHEEL. IF—T YO0
ICB59 % 2 ENREBEINTWLWS (Ishikawa et al, PNAS, 2016), FiRES/\— N F—% S50 Hspd7 @
BHFONEY 7 ##HE L THRE L (to S and Nagata K J Bio/ Chem. in press).

Hspd7 EO5—7 Y OREEBRZRHHE T 2RMECEBDBERF LB, Hspd7 ORBZINFET
B ERIEEDIIHI SN 2 ED S, BERDFIENE SN TE oo BAE Hspd7 &5 -7V OMREELE
RZRET 2 EDSFILEYORRZITV. FlEBTO%, 85Nk Hspd7 BEMESYMO—IICDWT
B AERNESL, BICHXEULTRERLTWS(Ito S et al, J Biol Chem. 2017), SHEEIX. EWFRIHLIE
IRIIF—EBBRET)EZAWVWT. ZOEEBRIENT/NEEANT Hspd7 EAZ—0 Y OEEER%ZMH
ELTWBZEZERUIce TNET, Hespd7 £ A5 =T Y ORBERZHIERNTRET ZICIE. Z0EE
BEEHNS VAR Y H—ZAVWTHEZEE T 2HNEND D, BERBENRIENICKRD I N5,
HEE/ERBEEROFMIE# LA o7z BRET HidAET 29 VN VERBEEFRZ IR T —EBTRE

b2 ELWEERBEZHS A5 &N TE5,BRET BRET &% AU Mz Hsp47-collagen
I & B Hspd7-05—4* o BUINEHAPRE/ER DR c Bt & 1B EH DI
RIL. BREROMEE ML - IR, < 0F%E eceptor 418

L&D, KD EERANDRRET>TWS (BE) . Fga;%agmf

Hsp47 FEZEAI 7OV 7 MR MER O EERIMTHR
BNRAE OERMRICKE L. HAREEMATEREEE (A Z‘Oh:;;’zd \
MED) EXEEEERS /RXR—YaYEAlH707 7 A
(ACT-M)ICHIRE 1. BRERIGAICHEIF. in vitro TOEE
SEMEMEE. in cell TOREREFHE&R O in vivo TDEENFYE
Tﬁ% %é lJ 7::; 75“ 5 N Eﬁ%?b‘\ﬁ(b 5 nT \/\ % o S.S.-AEMGSPPGPPGPPGPPGPPGPTGPRGPPGPPG-FD-Flag-NLuc

(X&E : 7BR)

collagen

2) MNBEICEFZIVNNVEFEER. LRy IRHE., ALY ILEEROIOXN—7 /NG

HIEE MR DR
HEANSREDO—DTHZ/NEETIEH. FYNNVEREEE - LRy XF# - DLV T LIRAA RS
VAEWSEDDREBEERANTEZRIFLLH V., EEMHZHRL TWE, BRAIZNEBETIZILT 1« R&E
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STEME IS L U 1@ 7TEER ERd)5 2 %8 L. ERdj5 DD L 2 F >4 v/ 5 E EDEM & UHF Y
ROV BIP EEGEZFRT S ERE UM, ERAD JMNBAETIAT7A—ILRUEDBEEDY X
W74 RiEEZBEORTEETUIRI L, MNEENSTA NVILANDBEEZREL. YV NV BEREERE
ICEWTEEGREZRIZRLLTWS Z &2 RH U (R Ushioda et al,Science 2008; M. Hagiwara et al.
Mol.Cell 201 1; R. Ushioda et al. Mol.Biol.Cell 2013) ,

I 5T ERd}5 WM EICEET 20V I LRy 7 SERCA2 DY AT « RiEEX BB DETTE
HETHEL. BEHETEMT 22 & TINEERANDAINY T LARAZREG L. NBEOHILY T LEBREICE
BEEZTWSBZENHSIITHE STz, S 5IC ERAD (FBAERBED ALY U NEEZRERZ L, SERCA2
EDEERERZRAML TSI EZBES ML
7z (R.Ushioda et al, PNAS2016) , FiLKZ
DWEHR S EOHRMARICE VT SERCA2D

DESEBENBRBICHNLTHD (noue et al ks
Cell Rep. in press) . S, #liARY 73St - gm AN
EX D ZXLBALVERI SN, BIEETHON —~. =,

Lo LBl E LT, ERAB AAL Y™ AF v % L5 i et o o8

VIPIEBIOBLEL Ky o ReIHAT oS, . @Y
BZTEHRVHLTED, Ry FEFrRILE A

ERdj5 OEZETTEMEZE N U T reciprocal [ITh2>& S-S‘-'__) i _
BRRICHET 2L WS, BOTHYLHMEEE 777 AR e e temmons
ZHSMNMIULDDH B, i, ERAjD DFETTA A CHET, fJ\HﬂFSIiErﬁDIEq:u:\th:E&ﬂ:&ma)i%&Lt#iiBhtl.\f:bf\
SALIBEUT, FEMEBT RS —ET DR Lt i e 8 OB mR e ot o B EC A B b5t
FLUWANZXLZBESMC L, B, RXgRfy B0

EEhTHd (XE :HH) .

3) HPLVORBREBELEFIRATY Y OMEERT
SATVYOBRREE (ATP 7—E/2EXF VU H—E) |

CIZ 749y aBREICKBITZ2EEEFIZASHICE > e
—ATIRTYVHIIERNTED K SIBHEEZR DY VNV B
DOMESHTEMN Tz, TDIRA Y NEBESNCTSH. TR
7)Y OMBARBEIC D WTERGRETZTV. S X7 U UHH
MRERFDETE T 1 S TH D EEEICBEL. BERFR Bz &l HE
ITERFTH B EZBESMIC LT (Sugihara et al., J. Cell Biol.

A mst-RFP
2019) » SRTUVDRE - BERIEFF Y UH—ERXA 227U (R) IZEEHE (LD, ) DEYIS

YADBLPEPRERAZRICLDEERICEESN T\ . BESS. %N, &),

(X&E : &F)

3. Research projects and annual reports

We have been focusing our research on the productive folding of nascent polypeptides by
molecular chaperones and protein quality control mechanism for misfolded proteins within the
cells. Particularly, we have been devoted our activity on the following three major research
projects:

1. Functional analysis of collagen-specific molecular chaperone Hsp47. A collagen-specific

molecular chaperone Hsp47 localizes in the endoplasmic reticulum (ER) and has essential role
for collagen synthesis in vertebrate. Recently, several new binging partners of Hsp47 were
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identified, they may co-work with Hsp47 in collagen synthesis in the ER. We summarized such
recent topics of Hsp47 as a mini-review in J Biol Chem (Ito S and Nagata K J Bio/ Chem. in press).

Hsp47 could be a promising target for the management of fibrosis. We screened
small-molecule compounds that inhibit the interaction of Hsp47 with collagen from chemical
libraries and found that a molecule Col003 competitively inhibited the interaction and caused the
inhibition of collagen secretion (Ito S et al, J Biol Chem. 2017).

We are developing new screening systems and are searching for more effective Hsp47
inhibitor. Herein, we established a bioluminescence resonance energy transfer (BRET) system
for assessing Hsp47-collagen interaction dynamics within the ER. After optimization and
validation of the method, inhibition of the interaction between Hsp47 and collagen by a small
molecule (Col003) was demonstrated for the first time in the ER. Using the BRET system, we
found that Hsp47 interacts not only with (Gly-Pro-Arg) but also weakly with (Gly-Pro-Hyp) motifs
of triple helical collagen in cells. This method can provide valuable information on PPIs between
Hsp47 and collagen, and the effects of PPI inhibitors important for the treatment of fibrotic
disorders (under submission). We are searching for more promising compounds by this method.

The project of Hsp47 inhibitor has developed into collaborating research with pharmaceutical
companies and the National Institute of Advanced Industrial Science and Technology (AIST), and
was adopted by ACceleration Transformative research for Medical Innovation (ACT-M) of Japan
Agency for Medical Research and Development (AMED). Aiming for clinical application, our
research on Hsp47-collagen interaction also integrates /n vitro structure- activity relationship,
in-cell inhibitory activity evaluation and /n vivo efficacy evaluation.

2: Maintenance of ER homeostasis through the crosstalk among Protein Quality Control,
Redox regulation, and Ca” flux. We identified ERdj5 as a disulfide-reductase in the ER. ERdj5
forms the supramolecular complex with EDEM and BiP, and activates the degradation of proteins
misfolded in the ER by cleaving the disulfide bonds of misfolded proteins and facilitating the
retrograde transport of these proteins from the ER lumen into the cytosol, where they are
degraded by the ubiquitin-proteasome system, which is called as ERAD (R. Ushioda et a/,
Science 2008; M. Hagiwara et al. Mol. Cell 2011; R.Ushioda et al. Mol. Biol. Cell 2013) .

We found that ERd]5 cleaves the disulfide bond of SERCA2b, a Ca* pump on the ER membrane,
and regulates its function. Additionally, ERdj5 senses the Ca* concentration in the ER and
regulates the interaction with SERCAZ2b. It suggests that redox activity of ERdj5 is involved not
only in protein quality control but also in Ca* homeostasis in the ER (R. Ushioda et al, PNAS
2016). Furthermore, Inaba group (Tohoku Univ.) and we elucidated the structure of SERCA2b
(Inoue et al. Cell Rep. 2019). This information may help to understand the activation mechanism
of SERCAZ2b pump through ERdj5. On the other hand, we have revealed the mechanism of the
electron transfer to ERdj5 from the nascent chain.

3. Functional analysis of a novel protein, mysterin. We demonstrated that mysterin participates
in the physiological angiogenesis during zebrafish embryogenesis (#Liu, #Morito et al., PLOS
ONE, 2011; Kotani, *Morito et al, Sci Rep, 2015) and that mysterin forms a huge toroidal
oligomer and changes its overall structure through ATP-binding and hydrolysis (Morito et al., S¢/
Rep, 2014). However, mysterin’s physiological and pathological functions in cells remain largely
unclear. We explored mysterin binding proteins expecting their functional correlation with
mysterin, and found that a deubiquitylating enzyme USP15 deubiquitylates and stabilizes
mysterin in an isoform specific manner (Kotani, *Morito et al, Sc¢/ Rep, 2017). Moreover, we
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recently identified its significant involvement in lipid metabolism in cells. This function is largely
impaired by moyamoya disease mutations (Sugihara, *Morito et al., J Cell Biol, in press).

4. @YX, EBRE
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Riyuji Yamashita, Ryo Ushioda, Kazuhiro Nagata :
Deficiency of ER-resident reductase ERdj5 causes disruption of Mitochondrial morphology.
FASEB Meeting "Protein Research Conferences”, Bonaventure(USA), 2018.07.22-27 ({FHF KA %
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