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Immunohistochemical Localization of Osteopontin and CD44v6 in Papillary Thyroid Carcinoma

Yoichiro KATO', Kiyomi HORIUCHT?, Tomoko YAMAMOTO"’, Noriyuki SHIBATA",
Tatsuo SAWADA'"’, Takahiro OKAMOTO’ and Makio KOBAYASHI"®
'Department of Pathology, Tokyo Women's Medical University School of Medicine

*Department of Endocirne Surgery, Tokyo Women's Medical University

*Department of Surgical Pathology, Tokyo Women's Medical University

Osteopontin (OPN), a secretory glycoprotein, is significantly overexpressed in a variety of malignant neo-

plasms. Moreover, increased levels of OPN have been detected in the blood of patients with metastatic carci-

noma. We previously demonstrated the immunohistochemical localization of OPN in papillary thyroid carcinoma

(PTC). To elucidate the mechanisms of OPN signaling in PTC, we investigated an immunohistochemical analysis

of the OPN receptor subunit CD44v6 and compared the results with those of OPN in 10 PTC cases. Immunoreac-

tive signals for Cd44v6 were localized mainly in the cytoplasm of PTC cells, and were more intense at the inter-

face between the PTC tissues and the surrounding stroma. The immunohistochemical localization of CD44v6 was

similar to that of OPN. The present results suggest the involvement of CD44v6 in OPN signaling as well as can-

cer invasion in autocrine and paracrine manners.
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Table 1 Clinical features of cases

Case No Age Sex

Pathological diagnosis

Calcification Metastasis of lymph node

1 69 % PTC
2 84 d PTC
3 62 d PTC
4 55 % PTC
5 58 ¥ PTC
6 59 % PTC
7 24 d PTC
) 27 % PTC
9 29 % PTC
10 63 3 PTC

+

+ 1+ + 1+ + o+
L+ 1+ o+ o+

PTC, papillary thyroid carcinoma.

VD, TOTRICHFET AIEZERBFOL rFF—
YCTH5H cSre 2N LT, MIBA Y 7V nERiEs
Vegh S &, BEEMEOMECIER 2 SI25 5. %Y
A DREFEMBA % FV7TZEIC X 5 &, cSre OTEMEL
P ASOPN OFEH L ANV ERT S5 L0972,
T o T EOE, b ERIRALERE (PTC) MiRICBT
% cSrc & OPN OB b RES—H L, M
WO A 5 70y P TOMEDRR L XA
T A EERELLY. INHDFEFEE, OPN
WA T 7)) V=cSrc BB A mo THEZFEEL T
WAHHRE A RIET 5. —F, 9 —2D OPN %
HRTHAH CDAM 1, BrFL20EO=7 YV 6
HEHATHY, NEKHEMOSMEE CRmME D5
DT VICHET D F AL VITEENICERL
TWVBDIIHL, FRIZHZ 10O Y VIFAT
SATYINYT YN EEL) BT, CDM4 DTS
FAREER, Akt 24 L CHIRROEFICHEDL S &L v
bitd. WOPOWFRMREIL, EEERICBITS
CD44 D AT 54 7N T ¥ CD4vé 2%
OPN OZFHMARE LTEELREEZEDE LYY, 2
nFE I IMNERE, B, W BB RBEIC
BWT CDUvG DlEBEED v — 7 — L LTHRE S
TWAH™ AEF 41, PTCICBT A ERREED
X UHEREE L OPN & CD44v6 & O % B 5 2212
T 572, EEMETO OPN & CD44ve DM
AL JRAE & AT L 72,
M E F ik

MR EAT - TERNE, RFENSTWIETUIRFWN
%\ T PTCEED D H, FANZFMIE O
BT A ARGENE SO N7z 10 BT, AT IE AR
HMEEAOAKBBIZER S N7z KFRES 341) (Ta-
blel). BREF O PTCHMDO TV~ VEIE/ST
TAVEBETOy 7o 4umBEOY R 2 FRL,

AT NETY ¥ Tk U g L R R
CHWz, —RPUAIE, <7 AHLOPN £/ 7 10—
F W ¥ & (Clone sc-21742, 1 : 1000, Santa Cruz
Biotechnology, Santa Cruz, CA, USA) BX <7 A
L CD44v6 € / 7 1 — F v Hifk (Clone 2F10, 1 :
100, R&D Systems, Mineapolis, MN, USA) T®H 5.
Birx 77 4 2 ALHE BUKALEE, ARV F 25—
VIEEOHIE, 1)~ g S AR RS, 3% 7 ¥ iMiE
T I VR A RIS, —RkEEE 4C T
T—BR RS 372, RERISEDIL, R)<—A 4
Jav 7Ly A (PIC) i (Envision system, Dako
Cytomation, Kyoto, Japan) {2 X DRH L, Y73/
NYF I T L. B, B CD44ve HLiEko
BB » T, 0.IM 7 = Y BigEw (pH6.0)
TOMELIIC L Y FUREEOBIELZ L 7.
#w R

REFFE T, R O OIBERESN 2 £ 5
I (Fig. le, ) & OPN IZE DB E %R T HHIBICE
WTERBSHEDOONE Z s, EHEELTO
BRI EGEE 2T 588 (Fig 1b) ZHRIZFEL <8l
R BENOREHTEY I 7 7 —TR) ¥
RBR 7 EORFEMBEARE LT, —kduk LD
BORE % 48\ 7 Bt RS o HET) i 02 S UG 7 ) D Tk
#E LW A - 72 (data not shown). FEEMIAEICE
7% CD44v6 SeiEitEid, ZoMiE s L OHiiesk
HICRELTEY (Fig. lc, g k), OPN RIEHED
B AR—B LTz (Fig. 1d, h, 1). FEEHLIE
FULERIC BV T IE CD44ve DTG % 7R & 70 Wi
fad #8857z (Fig 1c REH). MEICEE T 5 K%E
MBI, OPN SeEiEM M S et (Fig 1l
ZZED), CD44v6 i ttidEig sz - 72 (Fig.
1k). JEEEEERTiX, OPN % 5 T CD44v6 DA Bz
REERIIBEE &SN -7 (Fig 1n, o). BEED
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Fig. 1 Histopathological and immunohistochemical observations of OPN and CD44v6 in
the center (a, b, ¢, d), the periphery (e, f, g h) and inflammatory cells in the stroma of
PTC lesions and the surrounding thyroid parenchyma (m, n, o)

Panels (a, e, m) show low magnifications, and panels (b, f, j, m) show high magnifications
of histopathological features on H&E-stained sections. Panels (c, g, k, n) and panels (d, h,
I, o) show immunohistochemical findings of CD44v6 and OPN, respectively. Arrowheads

indicate a weak signal of CD44v6 in PTC. Arrows indicate inflammatory cell infiltrates in
the stroma at the interface between the tumor and the surrounding thyroid parenchyma.

Scale bar=1 mm (a, e, 1), 100 um (b, £, j, m).

H&E, hematoxylin-eosin; OPN, osteopontin; PTC, papillary thyroid carcinoma.

AIRAL, D YONEIERRE & A AR L A IR ER
L 72 CD44v6 8 L O° OPN OBt & 13, S » 7k
HEEER® S Do 7z (Table 2).
zZ =

OPN &, B3FMIE & B BB OFEREICBE L7 F
DERPL BRI EEZ LR EHE R 2TIENY TR
, BEZZIT7MEOFRELES KIEMILOLEEC
LS LTWAEZEDRH-TWAE. TDEHIC,
OPN BAFKOEEE Z R T 2 EE LR FWEHET
HHZEEHLNTH S, —F, OPN SKIIE
LG, BHEAE FEERL O OEMEEL T
BEEHET 220 L PRI MeNnTEBY, 2

DBFE 7 OPN IZEFIREER T2~ 07 7 —
VEEUREMBICHET A OEZEZ 5N TW
72 AR, AESRITFLEEOEEMEE
OPN ZZIRL T 5B & W) SEDHKRE?, Fx b
PTC DIEZEMALAOPN # IR T 5 2 & 2B L
721 BRI T L2 OPN L, Ml RE & 5+
A7uvwhr)yrsAXxruarsasF—+ (pro-
MMP-2) DFEBHL NV & ERSEL00Mz”, va
FF—ETIAI ) —F T IFRN=F— (u
PA) OFBLNVax EREER LV b0
FEE, BEHEMROMEREIZEITS OPN OMS
BWEES TW5,

—E47—



48

Table 2 Correlation between clinical features and immunohistochemical positive signals

e . Center of PTC Peripheral of PTC Infiltration cells
Case No Calcification Metastasis of lymph node CD44 OPN CDa4 OPN CD4d OPN
1 + - + + + + N. A, N. A.
2 + + + + + + N. A. N. A.
3 + + + + + + - +
4 + + + + + + N. A. N.A.
5 + + + + + + - +
6 - + + + + + N.A. N A
7 + + + + + + N. A N. A.
8 + - + + + + - +
9 - + + + + + N. A. N. A.
10 + - + + + + N. A N. A.

PTC, papillary thyroid carcinoma. N. A., not applicable.

( ) EGFR

nﬁﬂﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁ

Aﬁﬂﬁﬂﬁﬁﬂnﬁﬁ

Cell motility, tumor growth and metastasis

' Integrin

ﬁﬁﬁﬁﬁﬁﬁﬁ I

Cell survival and motility

Fig. 2 Scheme of mechanism of OPN-induced tumor growth and metastasis through

integrin and CD44 mediated pathways

OPN OEZHMKIE, 1 727 & CD44 TH
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—E48—



0, HALEEE D 80% Ll 12 CD44 OEMEA D
51, OPN & O EERIC X 2 AN ZBE L ¢
WA EAREINADT F72, v bEIEREEED
X — N AFREME Tk, FEgmcBwTe T
o B, OPN, CD44 »¥#R L T B ML % 5L,
HEHELL TEORIELZETE T LI HEDLDH

5. 2 5HIZ, OPN & CDMU HBH VA 727 ) v

EDRENICKHET 2EHITHT 2T 75~ =%
Z5Z&12&Y, PI3K, JNK1/2, Src, Akt, MMP,
UPA DSBS T 5 2 LB RES N TWAY, &
A RE LT, OPN % cSrc & @HEIC, CD44v6 A3
DIRHEIIZBVTRFEI L T/ ARIFFEDOH R,
CD44v6 234 ORISR B b 5 L o LB M A %
THET A, BBREW LI, OPNEA U F7 Y
avp3 DAL CD44ve DFBE FES 5 L s
BB, Tt SEEADPERL PTC ARk
BUF A OPN & CD44v6 D IAF &5 BRESE T R,
ERET 5. 7272 L, OPN & cSrc ASEEMIED & 72
53 HEIIRET 2 KEMBTLHEET L0t
L, CD44v6 DSREBMAE DO AICRE T 5 2 &1L, 18E
WCEETANEMEAIRETS. Tabb, 4T
7)) Y=cSre BT A D OPN ¥ 7+ ik, &
Mo & MR BB T o4 — N2 V-85
7 YR ENT B0 L, CD44ve-Akt FREE~
M9 OPN ¥ 7 F ik, EEMIBOATRET S
& DRI T % (Fig. 2). D EOMEZFRT S
Z k%, OPN ¥ 7 F Vo3t & PTC D4 FrREM %
DRFICEN DO & 25 2 L ifFsh
5.
B W

FURBRFLEERE 12 BT B OPN O 1 1513 i 95 40
ERBPICIFTE S % SEMIIBIZFRD 6 17225, CD44v6
O RIZEEMIEO B D BN, b
Z ki, OPN & D24k CD44ve OFHDS, NEE
FHAE O BEIE & F P ICAEE T 5 M EMBA~OREICE
BB E R LTV ATREEZ RIBL TV 5.
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