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Expression of Hsp47 in Oral Squamous Cell Carcinoma Cell Line, HSC-3

Noriko Oxkuyama, Junko Yusa and Hiroshi Ito

Heat shock protein 47 (Hsp47) participates in the synthesis of various types of col-
lagen as a collagen-specific molecular chaperone. Hsp47 is expressed not only in the
collagen-producing cells but also in normal and neoplastic keratinocytes, but the role of
Hsp47 in keratinocytes is not clear. To resolve this problem, we examined the expression
pattern of Hsp47 in human oral squamous cell carcinoma cell line, HSC-3, by Western
blot and RT-PCR analyses at three culture stages, i.e., proliferating stage, confluent
stage, and post-confluent stage. The mRNA levels of type IV collagen and laminin 5,
major components of basement membrane, were analyzed at the same culture stages. To
examine the intracellular spatial relationship of Hsp47 and type IV collagen expression,
a double-immunofluorescence was performed at the proliferating stage. We also exam-
ined the expression pattern of other types of collagen by RT-PCR.

The Hsp47 expression increased in terms of protein and mRNA levels with the pro-
liferation of cells and decreased after the confluence. The mRNA of type IV collagen
showed almost the same expression pattern as that of Hsp47, implying a direct relation-
ship between the two types of molecules. Unlike Hsp47 and type IV collagen, the mRNA
level of laminin 5 at the proliferating stage was as high as at the confluent stage and
decreased at the post-confluent stage. The decrease of these molecules may indicate the
decreased production of basement membrane. The intensity of immunofluorescence
staining of type IV collagen was detected in filopodia of the cells located at the periphery
of the colonies, suggesting the production of basement membrane for cell migration. The
co-expression of Hsp47 and type IV collagen visualized by the double-immunofluores-
cence was found in the perinuclear region, implying the bind of both molecules in endo-
plasmic reticulum.

The present results provide more definite evidence for the hypothesis that the expres-
sion of Hsp47 in the keratinocytes participates in the synthesis of type IV collagen which
is used to produce basement membrane which enables cell migration. The decreased ex-
pression of Hsp47 and type IV collagen in HSC-3 cells at the post-confluent stage may
facilitate the motility of neoplastic cells through the attenuation of cell-matrix contact.
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1. i fa 5 &
v b OERY LR E#RE, HSC-3 (JCRB0623,
HSRRB, Tokyo) 1ZH1Z, HARED7=HIZT v
FIE® S 5 F 2 % 4 b, FRSK (JCRB0005,
HSRRB) # MW7z, THMAEE10% ¥ & RaRIMLE
(FBS), 100 units/ml <=3 U ¥, 100 mg/ml
2PV T w4 LY EED Bagle’s Minimum
Essential Medium (EMEM) #E#h (Invitrogen,
USA) THEEL 72, TNTOEERIC B THIME
132500 cells/cm® OEETIEEL, CO24 Y F a2
N—4— (37C, 5% CO2) WTHEL L, &
BRI IX48EF ) Z &, confluent ¥ < 132485 &
L, confluent I3 120FR Z & 125 2 55 U 7=,

2. BEHE
HSC-3#lla4 35mm 7 ¢ v ¥ 2 (NUNC, USA)
ICHEfEL, 1,2,3,4,5,6,8,9, 11, 13H
H (n=3) 120.25% t U 7 ¥, 0.2mM EDTA,
Dulbecco’s V) Y #/%y 7 7 — (PBS) #HWT
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Wy o279y FEPFRT 2772812, 650nm D
WOt 2 RIE L, FHES 525 L5\,
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1) &8s,
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Tris/HCI, pH6.8, 1.7% SDS, 6% 7'V 1o —JL |
08%2-ANLA7 b1 & /=), 0.002% BPB)
AWML, LA L —s3— (IWAKI, Tokyo)
THifeL B X ¥/, ZhE X 51221G D4
&t (TERUMO, Tokyo) (I L 72%%, 100CT5
SEMEL 8D E & VSR E LTz, &V
732§l & iZ Bio-Rad protein assay (Bio-Rad
Laboratories, USA) #HWTEE L7,

2) Western blot

8 37%10% SDS-K D T2 YNLT I Y
LTHEEL I FI34 702y bET
polyvinylidene difluoride membrane (ATTO,
Tolyo) (25 &t 7z, IFREMNLRESE< 7
WICHEAE S5 % ZF 46 INTEETPBS 01%

FF _E R AR 351 2 Hspd7TDREL « BLigH
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%1 RT-PCRIICAWET 71 v —DEERS]
sequense 5' >3 S &
sense ACTACTACGACGACGAGAAG 3
Hopd? | e _ * | 361bp
antisense | TTGCCATCTGTGTCCAACTC
Type IV sense | AGTTCAGCACAATGCCCTTC 165,
2
collagen | antisense | AGCTGTAAGCGTTTGCGTAG 2
s sense GOTOCTTCGATGGGATACAGAG
Laminin 5 y 334 bp
antisense | CATCTCTGGCCTGCTGAATT
Type I sense CAGACAAGCAACCCAAACTG | 241 b
collagen | antisense | ATGGGTCTTCAAGCAAGTGG o
Type 1l sense TACGGCAATCCTGAACTTCC 245 L
collagen | antisense | GTGTGTTTOGTGCAACCATC | = 0
Type X VI sense ACGCATCTTCTCCTTTGACG 999 1
LLd D
collagen | antisense | AATGCAGAGCACGATGTAGG 4
. sense GCGAGAAGATGACCCAGATC
A -aetin . 300 bp
antisense | GCTTCTCCTTAATGTCACGC

Tween-20 (PBS-T) T4C—Mt7ayF+ oL
7zb &, PBS-T Ty L. —&KbikE LT
v 24k b Hspd7E 7 7 0 — F itk (1:
2000, Stressgen, USA), ¥ Ak I @ -actin
€/ s u—F )Ltk (1:5000, SIGMA, USA)
AEE T RRBRIG X728, PBS-T THEL
7o B A F vt Z & $i & (CHEMICON,
Germany) # N & & ¥, & 5 IZ HRP %
conjugate & ¥ /= 2 + L J b 7T ¥ Y ¥V

(VECTASTAIN ABC kit, 7+ 3 v, Ex) %
e X ¥, L% ¥ (ECL-plus, Amersham,
UK) THH L7z, Bl & h7=/3Y Fid Image J
ERWTEL, ZhZhos 3o OREERR
8 ~actin OBTEME THIIL L 7z,

6. RT-PCR

BEREOT 4 v a kO MfgEmI L, acid
guanidinium thiocyanate phenol chloroform

(AGPC) 12 & D total RNA it U7z, ¥
BRI RGBT 20 11 H120.5 ug total RNA,
50 units MuLV Reverse Transcriptase, 50
nmol Random Hexamers (Applied Biosystems,
USA) #¥ML T > 72, PCR MIGTWERE K
JRVEIZ15 pmol DFFRM L LFR, TW7T 74 v —
(% 1), 2.5 units ® AmpliTaq DNA polymerase
(Applied Biosystems) # % T, A&FT100 41
L LT, stepl : 94°C 147, step2:57C 174,
step3 : 72C 23 % 1 %4 L& LT GeneAmp
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PCR system 9700 (Applied Biosystems) T, 5 cellsien?
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=y VYA s, 5 IV EEI0NA ///”

Jb, B-actin {Z15% 4 7 LD PCR G %11 - 720 {0,000
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(Invitrogen), 0.5 21 Loading dye & & $121.5% e e T T BT s B R AT
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o
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< T, HOA U T3 o BE C ; confluentf (day7, X 403#yv > 212 CTHREE
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25 %AWMD& EFEIIAREN DD L AL L TREMEPEEELD G- TV AR IBIE SN
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BOmEEH (553 4 B) TIEMIARIEHI60% confluent L (B1A), WST-87 v ¥ A T & flfgBugmiz

THo7 (M1B). %7 confluent #% & HfaiL 14 JGC =B EO#EMAR s (K1E),
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* p<0.001iXconfluentfl (day7) L DENFR TH S I L ERT,

2. Hspd7 O3H

a4, 7, 9 HOMRa,» 6 & V8 LT
Hsp47® Western blot # 17> 7z, £ DR,
FEER (354 H) 25 confluent H (357 H)
122 C Hspd7Z V2587 ORIAMBBEINL Tz,
LA UZORBEEME confluent HE TTH 0D,
confluent B (%53 9 H) Tid confluent
IZHARTRELBA LT (K24, B),

B4, 7, 9HOMA,2 5 RNA 24l L T
Hspd7® RT-PCR #1772 & 2 A, HHHE» 5
confluent #i1Z 7* 1} T Hspd7 mRNA D FIRH1H
BICEIML Tk, LA AL ZOREENZ
confluent 1% T T 0, confluent B LI IC T
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LS EE T a5 - v & UTRERD
B THBVET T —7 v L[HU < HIEFED
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FET7H) I TCREIAFEEICEML 22 (X3
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confluent BlIZ LR THEE L RD HER I N
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HSC-3fifaic bW T I b DE/ 71 —F L
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E4 Hspsd7ENBOAS—5F OHE-ZEERE
Hspd7ZHKIZIVEID 5 — 7 v & RICEE L 7z,
A BBIERE (40 ¥ XIS TIREY)
B MiEKG (X63ML ¥ X2 THREY)
SREM3AZ A DOHspd 7O EBR 4 7R3,
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6. MDA —F R FOHEH

HSC-3#ifigic bW Ifas -y, MEa
5= vEICXVIET I~ D mRNA BB
% RT-PCR THEf L7z, ZO/REHR, Ehd Bk
H (1524 H) » 5 confluent ¥ (K& 7H) I
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AWFFROEHMIE, FEMAICH T 5 Hspd7dD
RESPEEBEOER S TH AN 7 -7 v Of
BUZBEbh > T 5 &:0)%‘71 WD TIAHTEI L

I2h b, ZDHIz, BREBERAFES T
ﬂ'jfgﬁbi_(_ni_ﬁ L/’C*&J’S:ﬁ‘o 7oo T DGR,
Hspd7DFBUIERA MRS E) 2317 Hh 5 BT
7 5 confluent HliZ T L, fARIFEE)HME
1F U 7z confluent HILIEE T3 LTz, Th
IR LT, VAT S — 47 Y 2% Hepd7 & [l U %
Blosa = &mUiz, —77, [RICREERO LRy
TH57 3=V 5ORBUIIEHM,» 53 TIZHE<,

Hsp47 & OB AN LD o7z, TDIZ LMD,

¥ LR iERIC 351 B Hepd TO R « BLIEAH
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ERfIBEic Bt B Hepd7HAIVEID 5 — 7 VR
WEFGFLrr+RXerThdIePERENE, Z
DZ L idH T EREAIC O TUMakR I V%
BT 2 EHTER T, Hspd7& VHIa 5 —
FUDORRABEDENLZ NG EHLELTH
V), Z DR R 5/NEk T Hepd7H VR 5 —

BERENELTNE Z LA mRBEE Nz, Ih
60)%%7%6J:fh%ﬂiﬂ'ﬂ7b> Va5 -7 EEEL
TEY, TOEEE Hspd7IZ K> THhENT
WA TTHEMER RO TR E iz,

REEMINEI T IERE & & B ICEVE B A RE) U #ibH &
AT 55, biei 7 OERIEEDIEZK % 2
e 45,450, BREOTR S TH VM T —
yv e T OREL E T 5 Hepd7D FEBA B M
Hi% 5 confluent HIZ 2 THENM L Tz,
ZDEHTHHEELOND, HE_ERAILE
WTEBEO DT o= — I, BRI
BEL TS EAHOMTIVaS -7 R
KON RIEE R L 2, X S IZidHiasEo
B 12 N B R IS B & LB filopodia AARFIC 38
B Th 72 &b d, MEBHWICKREL TS
HPECIE Hspd7TDO R A M52 LT, W&
RERKBEELEZIT>-TWA I ENTRERENS,
% 7z, Marutani 5 % Nagai 5 i Hspd7D / v
TG Iy ADMN» S, BEEIET I=V5
ko TR EN S, VEIaT -7 v »EE X
NEW-DBREEAHRTAZ LN TETHREEL,
XoICRIBIS—FYOERREIZE ST, 2
FEHRIIOHTHIET A Z L 2 ME L T 5121,
L72h > T, SHEDOKERS Hspd74 EZMIAIZ
BOWCNEa S -7V OEEETHIT25 2T
EREEAICEE L WA I EAERL TV,

Hspd7RIVEIZ 5 — 7 v ORRIL, RPLEE
Hi3k o HSC-3ffifalFkk, IERESMIER 7 75/
¥4 MIZH¥T S FRSKMifigic T8, B
Hl » 5 confluent i {2 2 (7 T I L 7= 23,
confluent LI DHEBL S & — ViZ > DM T
KEL B> TWe, Hepd7E VB 5 =2 D
FIRiE, HSC-3ME TIXEREIZWHA L ADIox
U, FRSK ffifid Tix confluent H5 LARE & S90I1 % &5¢
V720 WST-87 vw & A 1236\ THIRE B I IS
C2BAEEOHEMPBERERI NI LIS
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*p<0.05, **p<0.001ldconfluentff] (day?) L DELFRTH 5 I & &7,

HSC-3ffifais# iz 5\ T confluent HADIFEIZR 5
N5 INEDORBEWAIZ, MEOEmIMETL
7272 TEWI EFHONTH B, LT,
Z O RAZIER LR MIAE Tid confluent 1% & RE
JEEA % MK 3 5 28, — FESZMETIZ
confluent #IZKIERDEE ML T T 5 Z & 278
BL T3, ZoOpiid, HSC-3fiizic s\ TV
Mas—-rryEgdTul, 732V 50REMN
confluent FIIRRICHE B AW AR L2275
LA TH B, ZDXD BTSSR
BOWEICLIEDELEL OGNS, EH LM
DA, confluent BIXEWERE A28k UEE
& DEEE &L L T O R EN AR B DIZx L
TEEARDIGA I REREL A KT 5 Z &1
KOEBEOBEELHD, EEMn: LToEE)
HEER L CRAENDOREEEZIZL T 505
Lk, LaLl, KRR TIE LEMEE R
EOHEFICEE T4 770 vk EDEENT
DORBMEFTE TICEES o727, ZOREH
EVMIET AICIFE SR AMRBBETHA 9,

F RS AT, R DR ORI T 5
Hspd7TDOFRBUZ DO TIEWL D2 WEI N T B
2, THERR & OBIRIZ D W THEERR RS 12
MELZEDBIETEAETH A D, LirLED
5, EIEERBEICKI 5 Hepd7TO BT IER

(8)

MR TEL, EEELEL BHEE
Hspd7DFEBBRIEIMN T 5 &0 5 #ih5 E L,
—HT, VUSRS N B RFEERIC AN
TR D & WHEE Tid Hspd7TO RE A H L,
HspdTORHEBBEHVE LTS/ I DIZ< ik n
IMES HBIY B EZOBRII OV TUIFLES—
B LTy, Herbert 5 i in vitro D% T,
FH BB M Ra o0 Ml B B 12 FE IR % Hspd7H
tetraspanin & VS B Tdh 5 CDIL EHEKEE
U, MifEs~ by s 2CEET B 2 & Tl
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