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AR EREM/RKEEFE PRI R

WERL F BN R RAR TAM R
CEITKZEEGREXR S THARMER LR E, E]1361005;
PRI R P RIFEFRREAER, BRI 430030;
3Degenerative Disease Research, the Burnham Institute New York, New York 10021, USA)

HE # Ak %% & (heat shock protein, HSP) 2 —# & &89 4F 415, ©MA LM EE R
SR . HEARZALFEAE, FELEWRAEGRKE. MIEEARERFERRRFTBL
EE2MHA. M RFEHERF(Alzheimer’s disease, AD)Z JF JLEGAv 2 RATHFE IR, AFZ @A
1B BB tau BB FF B RAYE RSBV R mARs BT E @ (B-amyloid, AB)FF
A & AR5 £ BRIWHAIE, AP HSP RMest tau & & 6 RAR/ EMAET LR, 5
BT4#rH ABAA A ey R . XSARERITT 5 THIEA THARA AD ST e9#T a5, AT

%7 & AR R AT R A
KR

1 AKEER
1.1 AAREZEAMSE

# K77 % A (heat shock proteins, HSP) (11 F% M3
A BR—REENS FHE, Gtk EHILANE
FEARFHIHREE A EARK, BESFETH
HSP 43 A LA FJL3E: HSP100. HSP90. HSP70.
HSP60 Fl/NrF#H4K 78 & H(small heat shock
proteins, sHSPs)("?, sHSPs 4 F &4 12~43 kDa,
5 o FOIRAERE A (o-crystallin) KR4, fk4b,
WA % §5 175 & H (glucose-regulated proteins,
Grps)B-7, #iltn Grp78 1 Grp94, EfI—RWHEMN
(endoplasmic reticulum, ER) W ¥ 3 1) & A 5, o] 1E
4 ER MU M 5 FhRid.
1.2 HSPHIEEIEE

HSP fEER B E R, T8 . FHizll L4 fE
PRz EH, HEEDRER HAA: (D
BhE e B 8 A 5 1 T RORD 4 RF B B BRI A
s, MHEZBINE NS, SRE T ULES
SHERFERR, EARMERRRE R S
ORI B IR, M, NBURN FE HSP
Fk B, EBEHIRNMEEREELR, HBHE
EHE, HFERPEFEQRASZEEEARHE
BAEA, AmMBIEEARKRERR.QRFES
U IE R K. HSP 58 B BUKE A RILF R4

PREEE: FURKERMN: tau HA; BEMIFER

PR AR, AT AERE 8 B BURFRAE IEH K
3, BRI ThEE R S 5 5 Mk AR AT AR T
FEFTCE, 3RS E5MMMRERIEE. F
Ay HIEESMAEKEFRES, HSPZ54A
W, fEEVERRE 45 R = ERE
%[2,8,9]0
1.3 HSP RYBEHLH

HSP [1)3R1% % # /K 5 35 % A 1 (heat shock tran-
scription factor, HSF)®Ojif#x. 7EMFLh4Y040 i
hO%ET 3MEEA HSFs: HSF1. HSF2 Al
HSF4, 37 HSF1 23 HEEh ) #uk 57 R N 555
BRI E T R T . EIERBSME T, HSF1 LLEER
RIEAE, ¥ DNA &41EM: NSt T,
HSF1 &t £ BB iR 1k R A DNA &t
HALH HSF1 A#%, 85 #uik o 25 8 5 3) 7 X
B SF IR 72 ST (heat shock element, HSE)® 114
&1 Ja B HVR s B R RIS

2 HSP5AD
FLHARF 9 % B HSP a] 344 2B A7 M T 1K)
SHEEBQFEEM. HSP70 £ 14 A&7 (Parkin-son’s
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disease, PD)H GER 1E o H A% F H (o-synuclein) 55 7 &
BHRRFPIAEAEMARP R, 155 &R
(Huntington's disease, HD) H7RRE k2> 7] FE Bl 41 i
3,35 1 11 28 57 (poly-glutamine)huntingtin & [ ] 5§
/[:{[15] o

BRI AR HSPS 5 T B /R K3 ER % (Alzhe-
imer’s disease, AD)IFE. AD ffE EJRHEFFEZ
— R LS Y R K B UE K £ (amyloid plaques),
IXFhBE LR 3 B2 i BUE K #E 2K E1 R 14 (amyloid precur-
sor protein, APP)YfXF=A4 /) B & H¥ 5 H (B-amyloid,
AP T — A BB R BRRE 20 2 4 L 9 T Ak
PR JR 4 4 48 45 (neurofibril-lary tangles, NFT), F
EHIIERRILE tau EAE K. AD i HSP 5
NFT @& {73169, 3 H HSP 5 NFT /K 2 fi 4%,
HE— P ARSI FURK I HSP 5 ABS71-21LL K tau 27
pue-s24260 22 ARG, Fltn, 7EMIN HSP 5 AR 3L
SEAL, T A HSP XK F 5 APP A AT b 7
W AR W4 Bk4h, HSP 5K tau FEALE
fir, HE &R HSP KFA] LAy /b 57 % tau 22 H 1)
AR BIEMFIE R HSP Xt tau HH I E
R REEEENIEM, FHEATLIEE] AR AHK
fEMEIEM . Fik, HSP7E AD K%+ #1E R Z 2
JTZRE. RIBENHT BRI S AD MK
) HSP H40 M 5 M FI DI RE
2.1 HSP90

HSP90 & — M B ERREL, BAEST
fHBWEME, B85 HSPT01EH, iR EIENE
FREFITE. s, HSPIO & A R4 &4
Mg 2y, WBhE A MEEEEE, hiREARm
AR, B ER A S AR AT 4 A R A

HSP90/HSP70 7E AD #H % tau 2 F I B & A2
BYPRETEENIER, MARACINS 4R
tau B P IEH A HRE . %) tau 2 BB 70 BER
LAERFR, 17 HA = () HSPOO/HSP70 /K Pk Be s {2

# tau /-5 & (microtubule, MT)41%E. iF4E
B AT B 70 /N N A [RVARE 5 FE A DU T HS P90/
HSP70 MI{RIFYER : 7E%% tau (V337TM) A R AL
Ja AD R NS T, KL HSPIO R tau
FEAKFEFAMK, EERE HIN tau AR
D2 e, HSP9O /KF B3 & T A4EH tau R
B LA TT; ¥ tau 43 COS-1. N2a M
KBREAREFEMETTS, L5 HSP9O/HSP70 & tau
EAAHEMERXR, KEAKE L tau KPR
#LF, HSP9O/HSP70 {#)_L i REHR & a4 tau E
B, M REMK tau BB RIS, Ak, #%
I/ R H siRNA ##] COS-1 4 fg = HSP9O/
HSP70 fI3RE, KNHMES S tau B LA tau
FEAMAENY au EAKAKTE, RIMELS S tau &
HACFRAK. RIRKIAEE taw AN, JH@E
T f Ak R — PR SE T IXANEE ]R8, A AT 5T
£E R KA, HSPIO/HSP70 7E4EHF tau & 1L % 14
Mgt REZEER, HRESS AD B3 tau
1) 5 A .
2.2 HSP70

HSP70 X E A HE FA HSP70 (4 FE N 72
kDa)F45#8 HSC70 (4 F &4 73 kDa). N IE
FJ5, HSP70 BER] tHIRAER I, ] H I 7E A%
W . HSP70 7] LLR5IIF B.456 8 4 1 2 Tk LA &8 4
WENSS T, FHIEEAREIRITE:; 5ATP
gamylKEARWEENL, FREANEYEA
B2, HAh, AR RO 40 M AT DLRE K
HSP70, 3 HAMNE HSP70 )R8 g% 186 08 44 22 5T N
BRSZRE S0, g5 K97 HSPT0 4 Bh# AL Bk 4 B AN
RhC, FFEARMBRES, FHMBEARNE
fEENL. BAN, HSCT0 025 T EA KM izt
F2; FEAKSL, HSC70 516 AR MR & AR
5% 3|45 F 18 (co-chaperones) 2 51 (W
HSP40) ATP /Kfi# i FEHIIAT@, HSP70 K iKiE 4%

F1 BEIAMAYS AD #8%H HSP B4 R4S R MEFATh BE

HSP 70 1 T S T FEDIRE

HSP90 BT i 40 STRE. SMREEME. 25 HSPT0 WER. @RAMEH. ¥
EESRE

HSC70/HSP70 B i 40 A ST, MR R BHE

HSP60 BT i 41 H STHAE. ZRGHEEANFTENER. 25RTFSRES

HSP32/HO-1 FEAERRMK, HExPRLs  BHEBGEME. ATEANE. B FHIRS

HSP25/HSP27 F BRI M ST B BB TR

oB fREERE EARRM M, R Hap g ook E. R

Z# P A fii 40 P

HEEARBLEABEER. FSHES. BRBGHS TS
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Grp78 B Bip (5 H), XAMEHREEENMTE
ER FJNET . Grp78 2 ER W&, *iFLRss
FERAMSWEEARERL. TENEREXE
By JF HLAC YRR 40 o 2 28 4 A BEL G VA T T R
HEENFEH.
EWHTFTIA, Dou UM ER, FAREE
L8P % Geldanamycin % 5 HSP70 7K 5 0 ]
FHIE tau SRR, B tau EASHENE S,
MITTHEFF tau AR IEH A INEE, BT ER AR
FURIL, HSP70 (3L 5> F1£45 (carboxyl terminus of
Hsc70-interacting protein, CHIP)t &85 tau & HMH
HAEH, JFHWE HSP70 3 FES 5 tau & A KR
ML, HSP70 nJHI%#] tau 28 R ZRFR, CHIP
AR S tau EAMEZ b, M@z ZEAR
{A 1A Z& (ubiquitin-proteasome system, UPS)[&fi#, &
TR ALEFERE N tau A 2 IEHF IR . Dai %07
fRi&: CHIP Al 555 HSF1 B RUFERE
£, 7T HSP70 138 15; Hatakeyama 5028 & Ilid
JE# 15 CHIP RE et tau T A HIFRAR, BRIRATTH
tau 2 H7KF. Petrucelli SR 501A 4 tau 25 H B LA
Y£4 CHIP (IS, 3 H CHIP R84 tau & H KR
4, 1M HSP70 A] LAFIHIX FHERFR; HSP70 Af LLE
B a5 EE taw HE, WH taw EEAWIELFR
B, MAREFTE2Ntau EATEE2ZRE S
UbcH5 &5 F, K4AEHCHIP - FHEZ &ML, M
103 it 4 (B4R %A% ; Shimura 252557 & BL CHIP
BN G BRI tau BEAMEZ R, HH, tau
RAMRHEHRAORLZRUNEITES,: T
W PAMREH, HSC70 F1 CHIP wf LU HE M iR
T I B AR R ER AL tau BE . MNBETIERFRE,
HSP70/CHIP ZE# | 5 tau R AR T R EE
HEEMRPEER, WA St EENE
FURTRFFIEE KT, EEARINENE FRHRAT.
HSP70/HSC70 k& T AT 5 tau AH R HIJ B AR
thoh, FIEST AR HIME &S B G ER.
Kakimura “5U9%E IE 3% A Toll-Like 5244 (TLR4) 528
BRI 23 B N A L, R ILAMIE R HSP70 55
HSP AJ DL 2 H (R 2k /S B4t B R s - AT A <2
Xt AB42 FIFVEYER . Fonte %09FH C.elegans %
HAEAYL, G BT S A B HSPT0 Refr ki 5 AP
Hytie, BN &% PCR MBFFTRIL, AB W]
%S sHSPs IRIA; phoh, ff1E# it siRNA #
A, WIEMET HSP70 f3RiA, KILHSP70 A LL

%] AP HIFEMEVER . Magrane S502F) F AR5 B 84K
HRMAKRM, EMETPEERLABL FERT
N R, Rt HSP70 fyRiE, 3k 4B i
U AB Bir=E M A B MEER, P HSP10S 5
() R N AT LA R 2 e N AR BRI 220
AR RERA UL AB42 F1 HSP70 AL H
BER, B2 AP42 R AEMFHZBIMT, Wrls
HSP70 fHEAER®RY, M2 2] HSP70 HIMN AT .

ME BTHIBF 5 k%E, HSP70 A AT LA tau
FEERE MR, W EAEE AP M A ARG M E
AR BT HRHEEEEMIEA.

2.3 HSP32

HSP32 X FR A4 ML 4L 25 N4EAE -1 (heme oxygenase
-1, HO-1), BT mMAaEmMEMEKE, £—KAH
EEVE MR N F R . 2T 3 04U AT DAL
M RFEMMIERER, FEEHSRENHHLREL
REEPE R — BN 7, (L0 FE R AT 38
TEHEE T YIRS, DR bR IR H B P 48 A R B
PO, MMM, TERE HO-1 S| tau
EARRIE; A, FANEG R MFUE SR AR
fbist, HO-1 #fE Gt 5 tau B ABRILIRS LR
—HH); EBRZ HO-1 fEiEtE Mo kIl
FEBERALK tau FEEUS, F, HO-1 5 tau EAHH)
FA B FH O] 682 #1440 B AL R SR AR 4 M R
A
2.4 sHSPs

sHSPs & B HA B C i o SR EREAKX,
X2 HSP MR & ZEAHEAEA, JLIL M2 (micro-
filament, MF) fl 9 [a] 4F 4 (intermediate filament,
IF). ML IER sHSPs 4> T &4 27~28 kDa (A
) F125~26 kDa (Wikizh¥)). HSP27 HIBEER{LZ
P FRE AR, JEBERR{ILA) HSP27 n] 1
EVSE A, AR AT ERERD
(glial fibrillary acidicprotein, GFAP)RIZEHC,
Shimura 528 S 3L ITE, &I HSP27 Al H5id
ERERR AL K tau B2 UL K PHF-tau A% S, MH
HSP27 ] i B AR BRI tan B, SOl et
ZEBERR AL S 4E R tau B M IEH A BURE,

s R EERE B R B SR s S5
HH, &sHSPs KM RZ —, FEHE KM
TR B oA (173 ANEIER) AN aB(175
ANEEB) . SEATLEMTAEER KL R
57% . oA BH #REF 7% oB 7 FEH 20
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kDa, FEETHZEHREAL, GHOHEAHL.
A B 1 42 R St (peripheral nervous system, PNS)F
H R #1248 22 45 (central nervous system, CNS). oB
dm R AR 1R BT 40 B A 4 9 & ) = B SY
FEE DR M REN, HFTE S EEHTY
B P2 TR AR, e AT A A e X 4 R 4
MESMER ik A EEEM. sHSPs, HE
oB fRIRAERER (0 HSP25, ATLALIX 3 Fhf 5 48
A EAER, BBV IEE S A, NS
SR E KX E B (W taw BE)RBERRL, 20T
HHIEAC. /£ AD BEM P HIF4RAN Y LIT
FEBEBRAL I tau TR EH E, R IERILE oB &Rk
BRE A R EiE e, Ak, Fonte ZR9% I oB
iR R BEREE (1 RIVE4) HSP16 5 AR JLfir; 7
&4, oB dvRAIREHAEW 5 AR AHEAERJF B30
HILF 4R AB ITE % o
2.5 iZE

RER—MoFERD. M ERTH HSP
(8.5 kDa), ZHRUKMEEHHxEAMHE, NS
HArEHIET 26S HEMIAMREM . 2 RIEPTH M
M ReRE, M HNBNEEESS. £HA,
HSP AU »E EA MRS SEZ FRAMBME®EE
R, 71 AD BE M, FE tau AR E
S FRRRNZ RE AR TR, mHLLS R
B2 AL tau B 0 E B BRI 52 R AR TR IEA

9‘%[24'28’30’32] o

3 RE

Tau R A AP 7% A2 AD 35 1) #1755 1
FEAE, LA HSP AMEATHIH] tau R A KR E KA,
i HiE vl #i%] AR M XBIBHEIEA . Bk, HSP R
Al RN AD B K FoAth 55 2 1 iR o AR R A
BATHIRR RTINS . (B2, HATRAFER
) 1) 50 2 28] B HSP D il 7 % 2 1 TR AR FIAR R AB 35

. LUK HSP 52 £ R ABE R U5 & 0 b
fREINLE . b, BT 4R0HA X HSP MR L 2
BB R FRRGE TR, Bk, £
YRR, T E AR A EIE BN 25 s
INYF B A WFFE T HSP) K IF HSP i E S 3 #0422 1B
ATHEERR FRE R AT A 55 A AZ 328 25 th R 2 4
SRR EE M.
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The Studies of Heat Shock Proteins in Alzheimer Disease

Zhen-Qiu Tan'?, Feng Li'?, Run-Zhong Liu'?, Shui-Gen Hong', Jian-Zhi Wang?*, Hua-Xi Xu!?3*
('The laboratory of Molecular Cellular Neuroscience, School of Life Science, Xiamen University, Xiamen 361005, China;
*Department of Pathophysiology, Tongji Medical College of Huazhong University of Science and Technology, Wuhan 430030, China;
3Degenerative Disease Research, the Burnham Institute New York, New York 10021, USA)

Abstract Heat shock proteins (HSPs), or so-called stress proteins, comprise of several highly conserved
families of related proteins. They not only participate in the synthesis, folding, translocation and transport of proteins,
but also modulate proteolytic machinery and prevent misfolding and aggregation of proteins in neurodegenerative
diseases, e.g. alpha-synuclein and parkin in Parkinson’s disease and huntingtin in Huntinton’s disease. Alzheimer’s
disease (AD) is a neurodegenerative disease characterized by two major pathological lesions: neurofibrillary tangles
which comprise largely of insoluble hyperphosphorylated tau, and senile or amyloid plaques which mainly com-
posed of B-amyloid peptides (AB).The accumulating evidence begins to demonstrate a key role for HSPs in the
accumulation/solubility of tau, and inhibition of AB-induced neurotoxicity. Although the detailed mechanisms under-
lying the functions of HSPs in AD pathogenesis remain elusive, the protective roles of HSPs in both normal physi-
ological and pathological processes suggest that HSPs maybe a therapeutic target of AD treatment. Thus, this article
intends to review recent findings on HSPs’ roles in AD pathogenesis.

Key words heat shock protein; Alzheimer’s disease; tau; B-amyloid
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