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< Abstract >

Heat shock protein 70(HSP70) is induced by elevated tempemture and many other types of stresses in cell.
HSP70 ensures cell survival under stressful oondmon that would lead to irreversible cell damage and ultimately
to cell death. HSP70 plays essential role in. the synthesis, transport,.and folding of proteins and is often
refferred 1o as molecular chaperones. Increased levels of HSPs occur after arthritis, infection, imflammation,
autoimmune disease and CNS injury such as mfanmon, ischemia, seizure and Alzhcimer's disease. Also, HSP70
increases resistance to apoptosis. The recent studies that. the expression of the HSP has been processed at
various field. However, they are still -relatively little studied in clinically application. This review summarizes

the fundamental knowledge of HSP.

1. A E—

@22 @A (beat shock protein ; o138} HSP)E 49 |

Ago] FAAY WA ojAs] &5 Aeo] e F
2 QXN BEAA Use AP AAGo)

TH(Bicozs} Pelham, 1987 : Bond$} Schiesinger, 1987 : .

Lindquist, 1986 ; Ashbumer and Bonner, 1979). £&
HSPE B33 2Ew2s) Wl 2B BRNE
Yasinl @34 2d2de & ojgdx ofrlx
FAMR, BB, Fa, AR Mt x8HUE B
Fola, el a 2us2di uloje]2t veje]olr} A
o AYY 299 xthl 43l Az FEAAE
73-§-o]cH{Morimoto &, 1992)(Table 1). TFH 2B
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Table 1. Conditions that Induce Expression of HSPs

Physiological Pathological ' Eavironmental
Cycle of cell division Viml infection Heat shock
Growth factors Bacterial infection Heavy metals
Cell diffrentiation Parasitic infection Metabolic inhibitors
Tissue development Fever B -Amino acid analogs
Hormonal stimulation Inflammation Ethanol
Ischemia - Antibiotics
Hypertrophy Radiation

Oxidant injury

ol vis) EW3K= HSPE F HSP0o| &% WBH] 713
Be Vg8 Mol HSPO.Z, HSPOE A7) 33 ¢
5 4po 2gdo] MRS W & B ohhe] Aol
A=)l (Bllis 5, 1991) ME o] 2EH A7} FHL o
MEE B33 (Laudry 5, 1982), B¢ =@ 9% A
= 5ol AP WA A9} 42H G FA
F& BoIckLi ¥, 1982). _
HSPo| D3 A7E TiFe ol B A7
o|RoA T ghen), Be ¢, WA, A4 BE, A7}
e g, A3} A2, S8 (oxicobgy) T4
B3 213 ot} Li $(1999) F2 ¥ (osteoblast)
of 42, 45, 48 9} £x 2 108 432G V1 B,
asEolM A EYP MM HSPT0) 71 W F7HE
YD HE o] 71Ae] 71 bl doixich. oj
3 Wo) J1 AL 45EolM AR MFolM SFLE AL
(apotosis)@ HA & 4 2xI7 482NN ARG AXAM
£ YA FHE oujdch £8 AN 5 ARG A
23 287 WA QFAE o) HSP YA & FoH
9, AFAXE s B dEE HEAIE 2
23te] AEN Ads YHG @AY} UchHuang F,
1999). Yoo §(1999)& Yz djojn] Prish CHEBER
A R AToNA Yastelr] Bxie] $F dixiny
o)A HSP708] #ol@ F7HE HAAYoH ol HSP
700] AASYY APo] YUY F¥E vlAhe AE
Sulgrin do}. #2 dPelM, ¥@Folt e 9
8 &PLL MolA HSPI08) Yol F71EN ol B
¥ (ischemia)olLt IHYo SJ% S}l dhal. HSPI00] X
£48 PolBoke A& oI RH(Yenari &, 1998).
A & 2o 228 279 LE JoA 2 W) B
Zhele] M EE M IHD, AXY JTHE 37 AR
£ BYQ HSPIOS| pel RASINAY A2E Pu g

AFE3, oI A Aedn A Y2
VAW o5 Fs] Y VA4 Yohrs) APeltt.

I. HSPS| B+

HSP2] FHE BAFH AYQ3E/d(sequence
homology)ll W&} BEHF3PH 104(HSP100 family),
90(HSPYD, family), 70(HSP70 family), 60(HSP60 family),
20(HSP27/28 family) kDao| 5}, HSPS] A ¥ $X = ot
k&l (Table 2).

.Table 2. HSP and Intercellular Location

HSP ~ Location of HSP
HSP110/104 Cytosol / nucleus
HSP9O Cytosol / nucleus
HSP78(BiP) Eadoplasmic reticulom
HSP75 Mitochondria / chloroplast
“HSPT3 Cytosol / nucleus
HSP72 Cytosol / nucleus
HSP&0 Mitochondria / chloroplast
HSP56 Cytosol
HSP47 Endoplasmic reticulum
'HSP20 Cytosol / nucleus
_HSP10 Mitochondria / chloropiast

. HSP 100 familyol] &3he B J3o) 1 7150 @
272 Y T 22 Drosophitia @ A 9j3ae Hte2jobie]
AGHES] o277 BEso} glon] neMe] & A

el 4ad B sM AvdME HSPRE) 7% B

@3 o2 BRA Sick(Snachez F, 1992)
HSPY0 family Alo|E&(cytosole)tt WYA %
(ER)IA 2siv] Y 75 of3 2 g2l A
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BAT Q8 w2 FRIFEANE FEAS B

BALIA (ranscription facton)o} AYHS) i Aol WAl -
Ath. oleie DU APRo RN HSPIOE olES]

348 26, B9 ojolY BAEY) AP 72

& M 4 fedsel olEe) Ay RagchBohn

%, 1995).

HSP70 family® THE HSP familyo] w}8) fa%3e
2} 4594 Be= skt A Wald wageln.

HSP70 family= oj2j7}e] HSPL2.2 pojxn A )
BE 53 g2d. ¢4 Uisa 32 Axd S
£ heat shock cognate(HSC70), V| £ &=2)oto] &4 3}
£ p75, lumeno] ¥ XEHT glucosed] W3R grp78/
BiP, 423 s8] MxPcld Jsle RS HSP
700] 217§ °|CH(Kiang} Tsokos, 1998). -1 3 F2 87l

A3l Rl 2 A %7} HEHE AL HSP

TA(f=A HSP70)|vh(Beckmann ¥, 1990). HSP70&
oM Ee} GAEAN B ds]e BEYo) g &
Yy 2 AT Aloloj e 60-78%8) FUA§ Mo
o dAds ARAE AlelgM & 40-60%2] FUHE
Bol3 vi(Craig, 1985 : Lindquist, 1986 : Caplan 5,
1993). ¢ HSPI0R 23§ Wsk& Wolit FA8z 2
A whgate] 39 ¥l F7HE Rolx B EA)4)
€ 7P A ZARTH(Welch &, 1986). .

HSP60 family & v| EZEg]olo)A] APR o2 ¥l
T slew RR PN 2 8 A=k F7IE AW
o} AR 7lge M) U BUE o3 UTkEls
%, 1991).

HSP27/28 family BAMELS} FAX L5o0M ¥
HE SNRA2A 2ol M) BARAAM $2.9.3
£& Vohe Aol WEAT ew oA WAl (dng
resisance)| = Z8% QYL € Aol A= At
(Ciocea 5, 1993). '

. HSP2| W@

AT/t €3A ¢ AR 2 4719 FEe we
B34 99ds) PAo| Basicl YR LE ol 4ol

5|2 HSPe| Y& Ajslstne A9 RE @AY

$4ol 3AEh. N & AT} AsIRE A Mol
BARNEY, & we £EIME @¥as Ay

#1128 foldingo] o} R} 4 gi7] W] ol @ 3

ol LU Bl e 1 gao] AU dehg

4 Q. 283 o) B3 Y7 918 HEA
Wioksie HSPE 283 ol yisis e gy

o) gy A dc}. HSP702 9334 osf 2¥

He @l 3 7 28 $RE AN de 93
ZM thermotolerances} 71 d@/do] & HSPoJrHLi
%, 1982). Thermotolerance= 8- &9 AP A2 73
$ olfe) @2 YAAY A Y5 R B
Bcl(Henle, 1976).

Axe] S Ak AFE AP Ggew
HSPe] $431 slole z} HSPHE viS- FastA =3
slo] W@} olw YA & % 7} HSPY F7o] @
2} thae}, ol 4t Y22 UL HSP fMAES] 2
TE o] Xe 2Ad A F REY AS3A 8
2 (heat shock element . HSE)] 8432 Qlal(heat shock
factor : HSF)7} 2¥310) Yol dth(Lindquist, 1986 ;
BienzS} Pelham, 1987). tiA| @8 HSPE HSF2} ¢2id
AAIRI A {transcriptional facter)e]] ofejA] dé=led|, 2
Ed2E 0 948 AWelME HSF} BN
(monomer)e] YEiR MW Mo} TAct, ool
£ DNASH Q%34 943 HSP3 1: 12 F¥stx A
(Morimoto ¥, 1993). 22211} 2o} 34z} & A2
A 2 4% misfolding proteing} o] Z7}
&7 =)= olalol misfolding protein®} HSPo) A%
87 =5 HSPe)A HolR HSF& 4§ (rimen2 3
A Az olFA At B2 ©]5Y HSFE= 433
H#242 222} (heat shock gene promotor) o] HA ¥
Eo]¥ DNA 1A }$j<l HSEd] A§3ls Qasidd
A gASRRYG. 49443 {FMA AAGA
(transcriptional activation}® HSPS] WdE& FIIAIH
HSFs} HSPS] B34 849E& Z7M7)n o2 sl
HSFE DNA9A dojdz @M Fuz Folet
(Welch, 1984 ; Kiang#} Tsokos, 1998).

HSPE 2E#2d] 229 X 4 £ ojulc] X o]
A} ¥4 5io)(Marx, 1983), HSPT02 M7t 9= & g9
MR s ARt 43%0lA g o Fof 455
7 dolMgl 1 gido] FH3 Raded ol MR

S 7b as=@ doiMR ME AL otEESAx

(apoptosis) & FAH(necrosis)2 APEH wi2)7] Wil
HSP702 W s BechQt¥Y, 1997). HSPE €423
F 35 Al el AR P =ln] 8ATe] A Fofe
Yidol A8l Brt(Kiang T 1994).
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Table 3. Functions of HSPs .

HSP110/104 Required 10 survive severe siess for yeasts
HSPOD 'Bhdsmmidnvgpmmmmbﬂizﬂhefmptomin(hccytosolandsﬂcncethmmncuon
HSP78 Acts ag mo!ecukr chapemnes and provides cytoprotecuon
HSP75 Acts as moleculas chaperones
HSP73 Acts as moleculas chaperones
HSP72 Provides éymopm;;@ion
HSP60 Acts as moleculas chaperones.
HSPS6 Binds steroid receplors and FKS06
HSP47 Acts as collagen chaperones.
HSP20 Regulates actin cgtoskelemn, acis as moleculn: chaperones; provides cytopmtecnon
HSP10 Acts as a cohort of HSP 60

IV. HSP702 SRCIs)

HSP70S) 71% 3 7F% 8% 71%& molecular
chaperone2 2 WA THE B4 BY AT 2
HAY folding® RANH M) &4& Hasec
(Morimoto, 1993 ; Kiang Tsokos, 1998). ¢ A X%
€ B0 @ £4old 29 YT de XY ¥
4% #\o] 32870 38GcHMoseley, 1998).

HSP70¢] EOHE 71% § b MEel Atgol 44
Aol zzaP Helle ¥EFAQU HPo=z
programmed ccll deathe] ¥ PeiQl OIEEHAI2
(Steller S, 1995)@ ke 2olth. Samnalis} Cotter
(1996 HSP700] o} X EFAIAG oA 8ln M) A
& Z/PIAGD fgen, ol HSPIO] @l
chaperone 7] o)A Wot AT $9& YN
Az A A VPR plVTHIHY, 1997).
Human premonocytic line U937 Xl @224 & 4)
F& 00 9@ v]E@=e]o} gh(membranc)e] Wit
7\ (cristac)e} Y& F2A7IR, o] A3z HSPT0)
W3 Mg @ 4RBA Tk 235t YckPoll F,
1996). 12l DP(estisPlN Boldoz WHse
HSPT0& A& AL AN 2Py PIR4E
(spermatocyte)ol) oL E Al 27} A7 D EY £H ujo}
ME(germ cell)e] A4 go] 2Asie) #ejFo) Wst
AchDix §, 1996). Y] ¥&, ATPS] Y, 424,
223 u)MAB(microwbul)g HABE FEQY
vinblastine & Ehrlich ascites carcinoma(EAC) A el A
S} X EFAAE #EBR=H], HSPTOE o] AlFof 9
¢ IR EPA 28 AN PHGCaba F, 1995). HSP70L

RE ool chak A3l 28 Wlol Fviez
UV 2E#2 f24 HSP70RIE5E FHEn, A2
Aol BRI o|F apoptic stimili= 37 shte] AE
22 # 4 317) 48 X ESA A9 HSPHE WA
B A7) A& ReT dzisio) A3 2o P AT E
g @] Aol

Table 3& HSP& 2| 71% & A e RdFa A

vV.d 8

HSP70e 933§ YRl thory 2B 2o osf
Udol Fithe @daclt. 437} We 2EH22
Qe WY ol FUitial X E Rudn &4 & Fo)

AAFE, A2 Gus) ISR e ofRESA 0|

i QPellA] HSPI0R o} X ELAAR AAjsle Fo
2a M ¥7} Abihte AE dolgrtn Hasla Ao,
58] HSP702 W29, 33034 3%, §34 3¢, 2
PAY A FolA 1 Edo] ¥A? FUHE B
a2y Agol AP Al7Pge] V1o YRS HSP
708] ¥ F Fo2E AAQ) 3jHo} o] ¢ Aol
£ 430 tRa e otFd AREA JF HSP
708} X8 AE WEe A7 oFF rvigic}. wehs
239 LEE AP 22M HSPI0S) WAL 6% @
o] AR} MEO £3& YAHY § UL o}

- AFAQ AR ARE JIGE 5 Qo8 Hzehct.

<At neds

QHHY : W42 70(Heat shock protein 70)2l 4z}

vlol = vi7Rg ol XEFA A A Ao P A,
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