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WEFERe S OMEEE (330) © Analysis of a role of Hsp90a in antigen cross presentation

Tn antigen cross—presentation, dendritic cells (DCs) take up extracellular antigens (Ag)
and translocate them from the endosome to the cytosol for proteasomal degradation. The
molecules responsible for Ag translocation are unknown. By using Hsp90 a KO mice, we

demonstrated that HSP90 is essential in pulling endosomal Ag out into the cytosol.

SR
(SHRHAL : 1)
BB R &
2010 4FJE 1, 800, 000 540, 000 2, 340, 000
2011 4F & 1, 000, 000 300, 000 1, 300, 000
2012 4R/ 600, 000 180, 000 780, 000
o E 3, 400, 000 1, 020, 000 4,420, 000




R
BfFg o - ME -
F—U— K

W - WS

1. WFERMEL PO

saAF LY T— gy (XP) BRKEITAE
RBAE OB A SO TEEHR I TN D,
ROE B2 B~ A L A ST E s
ZER\AE S EFMmOE: EOBICIL, o
AU S D2 AL R R HUR SRR A Tl
W= Tl ZTEMHALT 2 FENRTX 720,
T, R, ERAICAE T AL

AP, F#E%Dcﬁmwﬁ# PR ALER
LI MIC 7 T 2 T 4TI L 0 SRR %

ﬁw\WSTﬂW%%@k?é_kﬁﬁ@K
725, Foald XPRREEIZIS T D Hsp90 D &E|
(ZOWTHREITo72, BEETO
preliminary 72#E $i%. Hsp90 73 XP BRI
HDR1ThHhHZLEZREL TS, Hsp0
T Y — A D HIIE ~BATH DR
HIc=E L, MilnE~sl &I o+ Thbd e
THEILD, Hsp90 @ H B Hsp90 o IZF D L
D IEEN B D K T, o T, AHFZETIX
Hsp90 |2 & 2 Mifash & B Pt O E N1 T
XN 2 X F o -TuT T V— L4
(UP) VAT M KB RICEREZ YK TDH, 7
DA LET—a BTGy
~1 2 Hsp90 D AFEAR AR 7245 ENZ DT
Hsp90 o null ZHWTHBLMNZT S,

2. WROHED

ARBFSETITF &~ 23ERL L7z Hsp90 o null
~ 7 A KN conditional Hsp90a KO <17 A
& VT, ISR IS AT 5 Hsp90 oo DFE,
O bIIEIRMRICLE 7 e AT LB T
— 33 > (XP) (2B T B Hsp90 a DIEEE & AT
T5, &b, = RY—AIZERVAENT-
SRR A PRI ~H T < BRI
Hsp90 a N HZE Td D HF AT 5,

3. WD FHiE
(1) B FUE~ T 2% - R
Hsp90 @ null =7 A & TXDC T Hsp90 «

conditional KO~ ZADfERk L 7 v A L¥

T = a UEERE DT

Hsp90, 7oA LEBrFr—ar, Bk, /v 777 b~ &

A L~ 31T 5 Hsp90 0> B BN % i AT
572812, Hsp90 a ? conditional KO <17
ADIERREAT D, ZAVUIBEICHEITHTH Y |
BUEREIZ flox ¥ Y AREMNTEY, ik
CD11c—CRE & #pF A& 38T DC DT Hsp90 4
BEZ R LIz~ T A &1ERI4 5, Hsp90 a
null <o 2RO Z W T s v 27
LT — g VEREATER D, F7-. Hsp90
a null =7 AKNDC TOD in vitro & Win
vivoZ B AT LB LT — g BT AR
2179,

(2) AAbZEROfiEAT

DT A=A L, AIBARMEEAO= R
V= BB HIE ~DORBATIZEB T D Hsp90 o

BENZ B9 A M5t : phagosome/endosome 7>
O OHURIEREER 21T 9 .

Fe & 1%, Hsp90 o 1XIEIZ “driving force
molecule” & LTz }*‘/ LD B RS
~BATHOEBPRICESA L, MBS
HT o FTHAHETFHEHLTWS, £H95ThbD
72 50X, IE% BMDC & Hsp90 o null BMDC IZ
OVA ZEV IAE R 7-84A . Hsp90a null BMDC
TIX OVA OHIFVERATH KRRV LIS &
%{E”éhéo ZAUCBA L TR, EEELSGEM

WCHETE I Z TV, £9, Mlasmsy b
Ze T O OVA ~DOMI B AT 2 7 5 FEhr &
179, IRIZ phagosome/endosome Z 53l L. %
T Hsp90 o Z & T B 40 8 A 0 2. 2 SIS
K0 FEERIZ OVA DIFMT release ZHLDH D H>
LWIHEBREITI, 0.8 27 1D Latex
Beads |2 OVA Z W35 & Z 1% BMDC (ZHL Y iA
FHDH LRI < XPOMEEIT 2 A% Hsp90 FHE
AlCHHI S D, ZD Latex Beads & AT
phagosome/endosome D ¥E T Fe & 1ZBEIZ ik Th
LTWA fit> T Hsp90 a null BMDC |Z Latex
Beads—0OVA % H Y 3A % & phagosome/endosome
ZRERLL . Z ZICIER BMDC % Hsp90 o null
BMDC J< 0 3% U 7o I L 40 1) &2 N 2. 72 356
ST release S35 OVA DEDS Hsp90 @ null
TR T 20N ETHRD,

4. WFFRRE

AW TIIFe 2 23ER L7 Hsp90 @ null
<17 A MW conditional Hsp90« KO <17 A
Z W T, BRI AT D Hsp90 a DA E,



EVDbITBHIRMRICL 7 e AT LBV T
—3 = > (XP) IZH T D Hsp90 a DIEAE & AT
L7ze &HIZ, = FY—AIZRVIAENT-
SRR A HURAS AR E ~ T < DRI
Hsp90 « NUETH HHEZFHTH5Z L4 H
L7z, ZOBRMO S HEEARMITERK S
N-EEz2 5, £9. UHsp90a null 7 A MK
W' Hsp90 o KO ~ 7 ZADERK, #ZIX T &
iR, R~ 2AZHAWT in vitro, in
vivo @ XP IZE 1T 5 Hsp90 o D AT % FERA
THENTEZ, BB, Hsp90a null fHRHH
Gl AT EE MR K OVHE A B & 5T o i 7
DO XPHEFENME F L CWe, £y hoa—
Ioc G5~ A TIEXP IZERT D
CD11c+CD8HERIHMIFE A T AR F— A2 XD
YW 525, Hsp90 @ null ~ 7 22BN T
LR S N D FAEFE L, AlD, &
17 v r7va—Acec P Hsp90a null @
CD11c+CD8+HERHAM AR L Z 35\ N C I B~ i
MRNWZ L ETRL TS, SHIZAERSH
7o AR MEBUR DS E ~ AT Sl &
ImageStream fEHT M OV S BEARBEARNTIZ L 0
B S TE 72, BB, Hsp90 o null #HiRHH
Rl W TIFER SN T KV — LI
Ao TSl E~BAT LIS W, £
Hsp90 FHFE AT ¥ DRLRAIIE &2 LB L CTFs <
&L HIRE~OBITRE LIl S b Z &
Wbnoto, FALFERHFER Y 7 2V —
LAFERLL . Z AU Hsp90 Z2 W4 5721 T
PURN 7 7 3V — LN S D Z &
A LT,

5. E7pdEFim L
(WFFEFA . WFIEo R e O DT IE48 1
(=S

CMERERm SO (B9 1)

(D Eikawa S, Kakimi K, Isobe M, Kuzushima
K, Luescher I, Ohue Y, Ikeuchi K,
Uenaka A, Nishikawa H, Udono H, Oka M,
Nakayama E. Induction of CD8 T-cell
responses restricted to multiple HLA
class I alleles in a cancer patient by
immunization with a 20-mer NY-ESO-1f
(NY-ESO-1 91-110) peptide. Int. J.
Cancer, 132(2): 345-354, 2013. Zwt

# doi: 10.1002/1 jc. 27682

Ito S, Nagata Y, Susumu S, Yoneda A,
Matsuo M, Yui K, Udono H, Eguchi S,
Kanematsu. Phenotypic analysis of
monocyte—derived dendritic cells
loaded with tumor antigen with heat
shock cognate protein 70. T.
Anticancer Res., 32(11): 4897-904.
2012. HEitH

http://ar. iiarjournals. org/

Kato Y, Kajiwara C, Ishige I, Mizukami
S, Yamazaki C, Eikawa S, Kakimi K.
and Udono H. HSP70 and HSP90
differentially regulate
translocation of extracellular
antigen to the cytosol for
cross—presentation. Autoimmune
diseases, Volume 2012 (2012), Article
ID 745962, 10 pages. AmiH

doi: 10.1155/2012/745962.

Kajiwara C, Kondo S, Uda S, Dai L,
Ichiyanagi T, Chiba T, Ishido S, Koji
T and Udono H. Spermatogenesis arrest
caused by conditional deletion of
Hsp90a in adult mice. Biology Open
(BI0), 1: 977-982, 2012. doi:
10.1242/bio. 2012646. A

doi: 10.1242/bio. 2012646.

LiY, Li S, Hoshino M, Ishikawa R,
Kajiwara C, Gao X, Zhao X, Ishido
S, Udono H, and Wang JY. HSP90 «
deficiency does not affect Ig gene
hypermutation and class switch but
causes enhanced MHC class II Ag
presentation. Int. Immunol., 24:
751-758, 2012. #@iA

doi: 10.1093/intimm/dxs076

Mizukami S, Kajiwara C, Tanaka M,
Kaisho T, Udono H. Differential
MyD88/IRAK4 requirements for
cross—priming and tumor rejection
induced by hsp70-model Ag fusion

protein. Cancer Science, 103



851-859, 2012
doi:
10.1111/3. 1349-7006. 2012. 02233. x.

Hoif

(@ Udono H.

antigen trafficking within dendritic

Heat shock protein magic in

cells — implications in antigen
cross—presentation in Immunity

Acta Medica Okayama, 66(1): 1-6, 2012.
BIA
http://ousar. 1ib. okayama—u. ac. jp/am
0/vol66/iss1/1

Imai T, Kato Y, Kajiwara C, Mizukami
S, Ishige I, Ichiyanagi T, Hikida M,
Wang JY, Udono H. HSP90 contributes
to cytosolic translocation of

extracellular antigen for

cross—presentation by dendritic cells.

Proc. Natl. Acad. Sci. USA, 108:
16363-16368, 2011. A
doi: 10.1073/pnas. 1108372108.

© Ichiyanagi T, Imai T, Kajiwara C,
Mizukami S, Nakai A, Nakayama T, Udono
H. Essential role of endogenous
HSP90 of dendritic cells in antigen
cross—presentation. J. Immunology,
185: 2693-2700, 2010. it A
doi: 10.4049/jimmunol. 1000821.

(¥R GH1 81F)
[EEE ()

D Heiichiro UDONO, HSP70 and HSP90

differentially regulate translocation

of extracellular antigen to the cytosol
The 6
Conference on The Hsp90 Chaperone
Machine, Sep. 22, 2012, Les Diablerets

Swizerland.

for cross—presentation.

@ Heiichiro UDONO, Dendritic cell

requires HSP90 as a cytosolic

translocator of extracellular antigen
for cross—presentation. University of
Michigan—RCAI Joint Workshop,

2011.12.11, () BEERLIEHFFEATRCAT (K%
=) .

[EH

@3 Shingo Eikawa, Koji Kurose, Hirofumi
Matsumoto, Midori Isobe, Akiko Uenaka,
Shusaku Mizukami, Chihiro Yamazaki,
Yoshihiro Oheu, Mikio Oka, Heiichiro
Udono, Eiichi Nakayama: Inhibition of
regulatory T-cell migration by ELR
motif-binding peptide. % 71 [F] H ASWEF
RS (FLIR) . 2012479 A 21 H.

@ Chihiro Yamazaki, Shusaku

Mizukami, Heiichiro Udono: Hsp90

existing on DC cell surface forms a
chaperone complex and is involved in
internalization of an antibody to Hsp90.
571 B H AR e s (RLIR) | 2012
F£9H 19 A.

(® Shusaku Mizukami, Chihiro

Yamazaki, Heiichiro Udono: Newly

vaccine strategy with mAbs against heat
shock protein 90 (HSP90) on surface of
antigen presenting cells. & 71 [EH A
e s (FLIR) . 201249 A 19
H.

©K HEE, 1T, BECE—RR: FURiR
SRR SR IHSPOO0 A A= & L 7=mAb Y 7
F L BR%E O FSEEROAEZE, 5 16 [B] H AR A
g ey (FLIBR) . 2012427 H 28 H.

(@ Shingo Eikawa, Koji Kurose, Hirofumi
Matsumoto, Midori Isobe, Akiko Uenaka,
Shusaku Mizukami, Chihiro Yamazaki,
Mikio Oka, Heiichiro Udono, Eiichi

Nakayama: Inhibition of regulatory

T-cell migration by ELR motif-binding
peptide. 5 16 [B] 0 AN ASufE o
(FLWR) . 201247 H 27 H.

AR —RE . K BEEME, iR TE, 5811
& FeR « ARTEVEIC R BT 2 BRI A e
KT v ~w AR, 516 B A A A
ffE ey (FLIBR) . 2012427 H 27 A.



© Chihiro Yamazaki, Shusaku
Mizukami, Heiichiro Udono: Hsp90

existing on DC cell surface forms a

chaperone complex and is involved in

internalization of an antibody to Hsp90.

2516 Bl H A Asue e (LI |
2012457 A 26 H.

K EEE, &L, RBIETS, FHEE
B BBEOE—BR BRI R R R 1
HSP90 Z &Ml & L 7=mAb Y 7 F > D wJREME:
FRat, 55 31 B[ L oa e 2R E5 s (R L) L 2012
F3IHTH.

@ a2, BT BB, e, MR
LRAaRRIC BT Dbetab T = v b
DIEBLT 107 7 A )L 55 40 [6] H AR GSE S
SRR - RS (T3, 2011411 A
29 H.

@ YuKato, Takashi Imai, Chiaki Kajiwara,
Shusaku Mizukami, Ikuo Ishige, Tomoko
Ichiyanagi, Masaki Hikida, Wang
Ji-Yang, Heiichiro Udono: Dendritic

cells require HSP90 as a cytosolic
translocator of extracellular antigen
for cross—presentation. % 40 [A] H A%q
FEERIRE  ETER (TIE). 2011 4 11
H 28 H.

@ ik & S F RBETSE. KEE
TE. AR, M7, SIHES, £k
BOBREE—: s A LE T —g
ATHRE R 2aa sy —2—L LT
DHSPI0 A RHH- L T\ 5, 5 6 [mlifK A -
L AREFARRE (BHTE). 2011 4 11
A5 H.

K EEE, A EE, FHERE, R#RT
o, ERECOE—BR: PR R
HSP90 Z &Ml & L 7=mAb Y 7 F > D A REME:
REt, 55 6 [IEFIK X b L AIRE TR RS

(KE) . 20114F 11 H 5 H.

O HEME, &R, BT, FHEHE,
FEER - —BR: mAbs against Heat Shock
Protein 90 (HSP90) on surface of antigen

presenting cells. # 70 [] H AR 7S5
firke (A dE) . 20114210 H 5 H.

g & A 2 RE T, KEE
B, AT, —HIF. EHIES, Ak
. #BESE—FBB: Dendritic cells require
HSP90 as a cytosolic translocator of
extracellular antigen for
cross—presentation. & 70 [B] H A FE
ke (BEE) . 2011410 3 4 H.

@ Mk & S F RBETHE, KEE
TE. AR, M7, SIHES, £k
B BEE—R: 7 u AL rTF—g
AATHRE R Aau sy —2—4 LT
DHSPIO DA TH S, 55 15 B H AN A
ffE Py (KRR, 2011426 H 30 AH.

K EEE, HEE, RIRTS, FHER
HE PR —AR: mAbZ A= B R
FafE3R mHSPOO DFENT & U 7 F o D Wl HE
PERRET, 25 15 [B] H AR A IE P g,
(KBr) . 20114E6 A 30 H.

(ME) Gtz
O BEAF—BL, A, B v s 2R
7B &R FETURTE R, 55848 5 10
5, 829-839, 2012.

@ L=, ABECE—RB, BRARSEE - T L
X — BRI & 2 R USRS &
HSP. 58(2): 143-147, 2012

(PEZETY PEHE)
Ok Gt 1#F)

L FR - BT HSPIO £ 2 7 1 —FLHR
NOVEL ANTI-HSP90 MONOCLONAL ANTIBODY
T BB, K HELE
FHERIZE © OR) BAbPF T
TE¥H : PCT HFAE

F45  PCT/JP2011/059213

TR : US HifE

= 1 13/086064

HFESEA B ¢ 2011/04/13



EWst oI E5t

(& Dfth)

1. kT ¥R 201149 A 20 H
PR RO L < B fEH
7= A EVE Hsp90 S0 B iR .2 28

2. BRPEIEHE 201149 A 28 H
o R, DS AUKMANERGR L B
WIBT- ME B E

3. BT 2011 4£9 A 20 H
I IE AT REE & > XY

Fege Rl 2011 4F 12 A 19 A
SE MR ISR 2 T2 A E

=

5, A7 L2 U—= 201149 A 20 H

LRI BOY Y EHET 5 [Hsp90)
DIE RS C & HREE 2 R84 — PRI A 23
AR A NV AHURZ B AR, filsise
R DA A A fiE R —

6. RIKEN Research Highlight 2012/02/03
“Holding back Immunity”

A==
http://www. okayama—u. ac. jp/user/immuno/
research. html

6. BFIERHK

(1) WFFefERE

#E SF—HE5 (UDONO HEIICHIRO)

] LR KRB KPR A ik ekt - Bz
W&+ 50260659



