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Expression of Collagen-specific Stress Protein Hsp47 in Rat Epithelial Tissue

Yuuko Sakural, Noriko Oxuvama, Kiyoharu TAMAMURA
Ryou Ozawa, Hiroshi ITo and Akira YAMASAKI

An immunohistochemical study was undertaken to clarify the role of collagen—

specific stress protein Hsp47 in rat epithelial tissue. Basal keratinocytes of squamous

epithelia including back skin epidermis and lining epithelia of oral mucosa and esopha-

gus commonly displayed expression of Hsp47 to various extents. The most prominent ex-

pression was observed in gingival epithelium. Glomerular podocytes showed a strong ex-

pression of Hsp47. The lining epithelia of respiratory, digestive, and urinary system,

renal tubules, and salivary gland did not exhibit notable expression of Hsp47. From the

distributional characteristic, Hsp47 in the squamous epithelium and podocytes is pre-

sumed to play an essential role as a molecular chaperon in the folding and assembly of

type IV collagen, a main constituent of basement membrane.

Key words : Hsp47, epithelial cells, basement membrane, type IV collagen

1

VgV a UNTAEERICEE L7 & & AR
CRHR A 2 VSO BRFEEINT, TORIDH
VOSOBEIIEE A ETRTOEYIZRIF E T
BZENHENTED, RED LFIZK-> TEE
ENBETAN6EY 3924757 Eheat
shock protein (Hsp) & &+ 6hiz, ZDHD
R TEY 3 v o DS OR A BBRIEA P L AW
2P L AICk-> TEHEEEN, HFEZT M
N &P 5 Z LRI ED, BAETIEA b
LR VISUBERREN TS, EHITEF, 2
PLZEZTTOAEWRITEREEL, IEROM

il

Ralgs, BRICZ VS BEOMDBEAREAEIIVD
WB51y v Ra e UTHEOEE] AT T
B2 EHRWEMIESTERY,

1986%-Nagata 5”&, Hid=v bV i
AIREA2CY ETCRET a7 - VAR
B4 55847, 000058 2 > 73 2B O ARHEE
ENBZEERINL, ThEefizsEy vy o4
v 732 "B heat shock protein 47 (hsp47) & U T
H L7, TOHHsp47IE, a7 —7 VEAMED
INRNICAEAE L, T OBREN T T — 7 DR,
HIRIN A & B HEICBAR L TV B Z & A 6 21T
D BRETRaT - URBENS TV v R
Uy L TH#BINTS, £7-A L AEZT

ZAF P19 9 H14H, 2B ERU9RI0A17H
BRI R 2 R 2 8 LU s R AR AT ) 0 G A L e o B O B

Department of Oral Medical Science (Division of Oral
Pathology), Ohu University School of Dentistry



132 "o
TuZasniilaic e iBlid 2L 2r»6a5 -7y
PEAE MM L 2Rt~ — 7 — & LTE W
5N Tn3Y,
Hspd7DFEIIZ 2 5 — 7 v A ile & Ak ot
BEE Laniiig Tt e n T3, Suzukib”
i, EERWEARMEAE 12 3 TR b MRS
Hsp47TDOFBL#HE L, WEDFAE~D L
DOEEREEAREL TS, £/, 99 MER
Y RCANEIEIEIF O AR T RESBIER S
TWBERZOBEHRIZOVTEER I T\,
BT A LT v N OZRIR SR IC Hspa 7D
R BB A B U7z, KPR Tk 2 0RFE 4+
SEMIZTAHIC, FeDT v b ERHRRICE T
% Hspd 7D FE B % gk b 2ot L 72,

MFETE

1. EEREMY & HPMER

FEERBIPI DN 2B U IR B S EER B EY
DIFARFEIZHE - 72, BTG & LT 8 il
Wistar7 v F 2 HW 72, 50mg/kgikED XY N

ML —)LF b)) o La (T X2—)L, ABOTT,

USA) WEREZRGIZ K AME T, BOE»6 ) v
ERIEM 4 %735 R4 7T & F120ml % #1555
VDL & 7205 KR & FREX, [6] CIEERIZIR
LU T SIZISHERIE G U 72, Wik 4 & 4308
F10%EDTAKEW (pH7.4, i) T10H R
JKU 7= BARHIEEIZHE ST 7 4 iza L
JEE4 umOUIFT A fERL 72,

2. ®mEMEBES

R L R %4 13X Labeled—streptavidin —
biotin(LSABETIiT > 72, F2 bV IZX DS
TT 4V EITHTDL, YURFEBCTHZ) vy —
HCUEMERE I 7 77 [H 2 BRRE L PR O IR 1Y % 17
572, KIZ0.3% B K Z K INMPBSIZ #IR T20
SIREL THRMEL Y S 4 —-EaBREL,
KROIRENRIGEIET 2729, UIFICY£IE
T % TR C20 Kb & 72, —Xk¥itke LT

v APk PHspd7E / 7 a—F ik (11500,

StressGen, USA) Z#=iRT1FENKIGEHE 7,

RKNT RPURE LA F U E#RY vy X
IgG (1:100, CHEMICON, Canada) %=
T304, NAAF LA —-VYEHZEA LTI TEY

(2)

=&
i

2007

v (=FL 4 (BR)) 2FERTOKRIG S ¥ 72
D5 ,0.005%EEAAKRAKERML 720.02%3-3°
VT I/ NRYF VY - 4HCHO0.05M b U KRR
g, pH7.6 (DABHEE* v I+, =F 1L 4 (K
) ITH@EE L, BRGEAT IRV YV
TIT o7z, — KPR A CIEREIE R IS TR
IR AT 72U & BEMERTEE & U7z,

& xR

#1129 v bS8 BT O Hspa TH BRI

EmRL7z,
CIERE T, WEhOEMIZB W T 88 Lk
NSRS HspdTDO BB AR L7250, AL B &
< (K1, 2), OBENZFRIZRE, ZThbilk
NS EHPE TR AERICHE L, BEAR I B0OER
BB N, MR CIXIREM, B
EHICRBAER S 572, HATIE, TF 2L
Biimd 5 1 EOEA LRMBEAREARL 7~

(X2),

Yk O i ] - A OLZE A i \Hspa TR IR &
A=A (X3), BRI RBIE
EARERBOONE 5T,

HHB KUCOEOKETIX, £ XUOFEED

R1 Sy M EEMERICH T DHSps7OFEIR
RS AR Fy PRI +44
WS ++
bee| +
& +
I 5 4 L ERNT 4T A +
iRy +4++
JRCHL A —
] P& ++
(WP=>353 +4
mE==c6) +4
H 2N R +
I 25 R BE —
A -
Jlii e +
MR HoNig +
'%3 _
/NI -
IAPR 5% SBRiA +4++
IR ANE —
JBERE —
Yt DAR X
— e =+ B

+ CAIREE SR - B



Vol. 34 No. 4

K2 ®wALE
fed LR (REE) »EETEZ RS,

SN R  Hspd TR BIA R L7 (X4, 5),
—Ji, HRNEDERERK TORISELZ TS -5
oo MENRIZHBLE R & Ao 72,

WAPR 7535 C U B RER (B F ME A 38 Hspd 75
BlaAmL 7z (K6), R - RME Lk s LU
WML bR I3 FEBL A R & a5 72,

WL B TIAME— AR AR L 724

Ty M I B A HepdTOFREL | B E» 133

S

X3 ek
I = ROV ORER) 2 RE 2R T,

N

(X7), 8, /DRI L2, IR %2R
Kotz BRI & & EnTlEs R ERIT 0T
NG HspdTHB A RS I 572,



134

X 7

BE
FIRife (OREH) 2Bt 2R T,

W2 TR TR PBD S5 (K 8),
REX L, SHERIE ERIS R AR S &h o7z,

75 ¥ RSB MRE A RE 3 & UHEIRRE Tk,
MHE S ARG L2 0N 2 0 PR R R, SIS A AR A
HspdTO GBI REL AR L 72,

Z =

RWFFRIZBNT, RKE, ORRRE LR, &% F
B, ESRERIR LR AR CHsp4 7O MBI RIR A 32
oMz, BARRKREROWTHREORD 6z b
Bl g BT _LE T, BEIZEEMEC
BRIG L C/e, 3ORBLA R U 72 BARER IR LR
oz & Zh s DM i3 5 DIk 5 A EK
WEEEKRST 5L Thb, &5 TERREZEN
HIRIRO AR E 35, > T EEMNICZE
7 2 Hsp4TOFBUL, HSHEDO ER S TH % £ 4

(4)

=8 A
HithaBE D LN (RBa)

TN =7 VERIZE L TO Y v Ra VR
X28DEFEAOGND, RFEECKHERE S &I
BT, MMM, a9 -7 R ER
ROIEIE U e O I PN B AR S0 v i i e A3
Hspd 7HRBLE/R L7220, ZTh oMl g s 4
B 5 THBL TS, wlt, Hspd7/ v 2 7
v vy ZHk#EO w544 TIN5 -
YRRy ZHRMIfAOEE T S & DIz
ENDEL»OTaT 7 — B LICR LB RS
WERTEZANE, 24T N5 -7V ORKH
ICHspd T WHTH B Z E NI EN TN B0,

A CEERY LT EIC & » THREDOREE
MEL STz, CIERBEOSA, HIZEORE
ERLZORRABICOBELR TH -7, Z0D
AL EYERUCEOE ICEmO A2 5, %
D=8, MEEFEMCIhS FRizENEL ) bE
2K HEL TS, WERREER S M0
HspdTRB AR L7220, BRNMDOKRELERZTO
RBUIFH P 72, ThEDZ Eh 5, HspdTD¥
BIAH KA & B2 BB LT B Z & A3 e &
N5, T5bb LEMES - d—=1—DFFD
I2& LW RRROBEENFE R L ThEZ LD
ETNEEL D,

Takechi b " &AL 2 IR F9 teratocarci-
noma cell# L F / 4 VB THIF L oL X ¥ 7-&
ZA, Hspd7E 24 TN —r v ORENE
ChlE &5 Z L5, HepdTOFE Sl 43
LBIBIZ K > CEFME B EEZ Tnwb, L



Vol. 34 No. 4

Mo TC, HRIEMIETOHspaTRE DS A IHIEAD
SALBRAG L B L T A ATREME & B RE§ 2 LB
»H5, Keagleb”1d 7 v M ERIGHRIERE D &K E
THspdTRIDIEAZRD TS, TDOZEDFE
FTUZONWTEBRL Tnd, gAEERKOHEE
120D FUEIR O LIS, a1k & o
HEHEH N5, FKEEE LM T
BERLEDN, ZOBE, HREREBEOSEEH,
TN TndEEFHFLZIZ W, LER-TZZ
TOHsp47THEITHIFIEME L F 5 & b Milass (b
BIE U T B TR E

—HRE AR LS B, BIRME Lk, B
Bt EF:, SRR % S Eonpifkds R b, I EKRE
K ORFHIAIZIE R BN RD bhsrH7z, Thb
FWThEFBEERTH D, ERERE LRIZHA
Bo— A = NI BRBEOUERIZZ LT &
MEZOBEHEEZONS, £72IN 00 FEHAM
TRREMRORESRE T, Ok EfEA
W WZ L RUEHECE L VW—F»E Lk
WY,

Ak, Mila THspaTREARO 6 izh, Th
AN s X B 2 O E T ONTE, #M
0 L O C o VB RHE R R 0 A i A PR Ee
M & O AR EE % 7= 6 ik, L
AHEFHNA- X B DEH LD HTHRUTDH A
H, TLATA v VIZk->THIERI /23R
WIBTREAERE 123 W\ CHsp4TD R B & & 312,
ZRIZHITLTCas—r v a4 71 58X CNOE
AR A P - 7 HE SRl & e SR o BE
DR E N TS,

Bk 2 A - XL SR T OO FEEIZ DWW
TE, TFANVBRE 2R as - rvidEdihns
W& Z A SEIREND, BIEDO L ZAZOHH
IZDOWTIEAHTH 5, T F A IO KR
2, RARVENEE S, T A LA W
HINE LT 21298 0AEL T, L7225 T
Hsp4 7D R BIZ R &3 B R A3 5 0,
Hspd7D ¥ v XU Vi¥Ee A BB L T 5 KO0+
MIF ANBRRBIZEEN5D0E LA,
ZOREED, Ml - 2 LML TOHsp47
REUNIDWTIRE S ITHRET T A1t d 5 £ & 4
2o

7 b BRI 51 2 HepdTO R - B E 2 135

& ]

7 v b ORkA & EERHARIZ B 5 Hsp4TD FHR
SRR S RRGT L -, TRECI, RS
KO OZMIE E O FR R Tl VBB B & h
7=0E A, YIB i = X OLEEE & B AR L
720 ZTOIE O AR TR, EERE F R AR
ETEHFEEORRAVBA OIS, B KON
TREEIBRI NG 72, BB LOEEHE
JE & R B SR 3 & ONB/EA SRR 23 sV REER AU
U7z, B CIdsREkR L fifa A g AR U 72
M PRAIAE DL L CORBUIBER E ik h 5 7=,
IR R B TORBULED S hkh >/, DIk
DFERD & _ERAB TOFRBUIRIRE 2 4 TN 2
5= VOEEEBRL TV B Z L ARE IR,

X 7y

1) HE B 2L RREVROBEL. 2 bL 2
BHE CKHAMZER) ; 1-9 PIERE TR
1994.

2) Nagata, K., Saga, S. and Yamada, K. M. . A
major collagen-binding protein of chick em-
bryo fibroblasts is a novel heat shock protein. J
Cell Biol 103 ; 223-229 1986.

3) Saga, S., Nagata, K., Chen, W. T. and Yamada,
K. M. ! pH-dependent function, purification
and intracellular location of a major col-
lagen-binding glycoprotein. J Cell Biol 105 ;
517-527 1987.

4) Nagata. K., Hirayoshi, K., Ohara, M., Saga, S.
et al. . Biosynthesis of a novel transfor-
mation-sensitive heat shock protein that bind
to collagen. J Biol Chem 263 ; 8344-8349
1988.

5) Satoh, M., Hirayoshi, K., Yokota, S. I., Hosoka-
wa, N. ef al. . Intracellular interaction of colla-
gen specific stress protein hsp47 with newly
synthesized procollagen. J Cell Biol 133 ; 469-
483  1996.

6) Yamashita, S., Maeshima, A. and Nojima, Y. :
Involvement of renal progenitor tubular cells
in epithelial-mesenchymal transition in fibrot-
ic rat kidneys. J Am Soc Nephrol 16 ; 2044-
2051  2005.

7)  Suzuki, T., Kimura, M., Asano, M., Fujigaki, Y.
et al. . Role of atrophic tubules in development
of interstitial fibrosis in microembolism-in-
duced renal failure in rat. Am J Pathol 158 ;
75-85  2001.



136

8)

9)

10)

11)

Wang, Z. L., Inokuchi, T., Ikeda, H., Baba, T. T.
et al. . Collagen-binding heat shock protein
HSP47 expression during healing of fetal skin.
Int J Oral Maxillofac Surg 31 ; 179-184
2002.

Keagle, J. N., Welch W. J. and Young, D. M. :
Expression of heat shock proteins in a linear
rodent wound. Wound Rep Reg 9 378-385
2001.

Marutani, T., Yamamoto, A., Nagai, N., Kubo-
ta, H. et al. © Accumulation of type IV collagen
in dilated ER leads to apoptosis in
Hsp47-knockout mouse embryos via induction
of CHOP. J Cell Sci 117 ; 5913-5922 2004.
Takechi, H., Hirayoshi, K., Nakai, A., Kudo, H.
et al. . Molecular clonnding of a mouse 47-kDa
heat shock protein(HSP47), a collagen-binding

2007

ik
ul
=4,

stress protein, and its expression during
differentiation of F9 teratocarcinoma cells. Eur
J Biochem 206 ; 323-329 1992.

12) Razaque, M. S., Hossain, M. A., Kohno, S. and
Taguchi, T. ! Bleomycin-induced pulmonary
fibrosis in rat is associated with increased ex-
pression of collagen-binding heat shock pro-
tein (HSP) 47. Virchows Arch 432 ; 455-
460 1998.

FHEANOHELEE BT, (T963-8611) AL i s HIR] 7
SAERE31-1 B DR 0 IR o R AT Sl 05 P 1
BRSO B

Reprint requests : Yuuko SAKURAI, Department of
Oral Medical Science (Division of Oral Pathology), Ohu
University School of Dentistry

31-1 Misumido, Tomita, Koriyama, 963-8611, Japan



