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Immunohistochemical Analysis of Malignant Mesothelioma

Atsuko HIROTI", Tomoko YAMAMOTO"?, Noriyuki SHIBATA'?, Yoichiro KATO',
Toshio NISHIKAWA?, Tatsuo SAWADA"* and Makio KOBAYASHI"*
'"Department of Pathology, Tokyo Women’s Medical University School of Medicine
“Department of Surgical Pathology, Tokyo Women’s Medical University

Mesotheliomas are uncommon neoplasms with very poor prognosis. The mechanism of the carcinogenesis
has not been fully determined, and it is sometimes difficult to differentiate from other lesions including lung can-
cer. The expression of Auroa A, Aurora B, Kallikrein 11, Uroplakin III, which are suggested to be expressed in
mesotheliomas by gene expression profiling study, were examined by an immunohistochemical method in 9
mesotheliomas and 10 lung adenocarcinomas. Aurora A, Aurora B and Kallikrein 11 were expressed in both
mesotheliomas and lung adenocarcinomas, but Uroplakin III was not. A positive rate of Aurora A was signifi-
cantly higher in epitheliold mesotheliomas than in sarcomatoid mesotheliomas, and that of Aurora B was signifi-
cantly higher in epithelioid mesotheliomas than in sarcomatoid mesotheliomas and lung adenocarcinomas. Kallik-
rein 11 did not show any significant difference. The higher expression of Aurora B in epithelioid mesothelioma
may be useful for differentiation from lung adenocarcinoma. Moreover, Aurora A, Aurora B, and Kallikrein 11
may be involved in the carcinogenesis of the mesothelioma, and Aurora A and Aurora B might be candidates for
potential therapeutic targets.
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L Tk, hkhﬁﬁ@wﬁ¢&ﬁkhwf , 2000~2006 4F F TORFEHREFE (F—) HEDH

Filids & OB B E 2B, £z, PREEE T Bl &, 2002~2007 4 £ TOLBIREZWEHI B W
ANA M FENLEZEENZBEFREVPER SN T, MErR R RE, BRREE & M S AR R
BIET B EHEM SN TN LA, BHERETFORE ZHol, 10BIZHE L7z (Table 1).
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Table 1 Clinicopathological characteristics of pleural mesothleioma

and lung adenocarcinoma

Pleural mesothelioma

Lung adenocarcinoma

Number of patients

Pathological diagnosis

9 (autopsy 2)

Age Mean 57.6 (23-73)

Monophasic 6
Epithelioid 3

10 (autopsy 0)
Mean 65.7 (44-81)
Papillary 5
Mixed subtype 5

Sarcomatoid 3
Biphasic 3

Table 2 Primary antibody for immunohistochemistry

Antigen Clone Source Dilution Anitigen retrieval
Aurora A Polyclonal Abcam, Cambridge, USA 1:700 —
Aurora B MAbcam 3609 Abcam, Cambridge, USA 1:20 Citrate buffer pH6.0, microwave
Kallikrein 11 Polyclonal R & D Systems, Mineapolys, USA 1:500 —

Uroplakin 1T AUl

PROGEN, Heidelberg, Germany 1:50

Citrate buffer pH6.0, microwave

VABMB I BT, FEEE AT ABC
BICE ORI L2, R L7z —&kPuikz Table 2 I
AL7z BatEsRE, WG Erk %R Lg% s
HEL, BALOWESEOEFIIN T 5 B/
DEDDEE T, SLFEMBEBEICT, 0~100% F
T 10% Z A CHITE L7z, ZAHAY i 52 o 57 i o Bl 1 38
&, FEMOERS, WEROIGZNRZERICIDONWT
HE L, INSOHEE, ZAOFREE(AH, T
Y.) DAL TIT o 72

3. fRErFRYNIE

Wi, R R R e B R, P e 7R B o R i oD
ST THRE L 2. BB o, Mann-
Whitney's U-test = W THHT L, p<0.05 #H&E &
L7,

w R

Aurora A 1, REEGZIED 6/6 B, ARER bR
fE 3/6 B, WiEHED 8/10 BB WT, %, Mgl
B TH o7 (Fig. 1A). AuroraB i3, b&Hid
B2l 6/6 61, PIMERIHEZIED 3/6 B, HiiliHE o 3/
10 BB WT, MBEICHY TH - 72 (Fig. 1B, Fig.
2A, B). Kallikrein 11 1%, F&AIdfZIED 6/6 1),
PNETI R R B oD 4/6 B, HiBRIE D 8/10 BT,
MRREICHE %R L7 (Fig. 1C). Uroplakin (22
T, MR E, B & S BRI A S N
7o 72 (Fig. 1D).

WSRO LECIlE, Aurora A (& E Rz A 7 & 12
BWT, WERFRBECHKLEZECHET (b=
0.039), bRz p7 i & FliRR g, BB o R I & A
OB TIE, AEERIALNL -7z (Fig 3A).

Aurora B &, bREMAREICB T, NiilgiE, WiE
BpEEIC LABICEETH o7z (LEAhRIE
vs Bl B p=0.003, 1= 52 B b iz B vs PO JIE 7Y A 7 B
p=0022). WIEREIHREE & RO IR TIX, A&
EiEA SN H o7 (Fig. 3B). Kallikrein 11 1%, W
THOFEBIZBWTLEEEZEIALN Lo /2
(Fig. 30).
zZ =

Aurora kinase (&, Mifao2EELL, 52
Fr—tihshasty v - ALt =rxF—+F
O—FET, FFEMIZIZIE Aurora A, B, C DFRE
O 7 0MFET A, Aurora A, BT 59 XTo
MIIZFEI L T 523, Aurora C IZFEBEFRAICE

MRSEARDTER 7 &b b, Aurora B i, Fefik
DI, 7, MBESRICEELRE TR T
WAHAZENRHLPBIIINTETWSY,. Aurora A,
BRZOEMEECTERHEIL TVEI LML
NTHY, PEE FEMEREMECEBNTY,
mRNA LNLR, EH L ANIVOBRIFEEHRE SN
TV KRBT, REREICT,
Aurora A, B &b RREEIPRIE, PERIRIE, i
g CHEE 2D, EHLNIVTOREESHERZ SN
7z.

PRz HE, BARFEIZ BT S Aurora A, BEHOZ %
WDOWTHETREEE LT, OMBRFENERNZE
CERA»SD, OQFHCPEERELOME, O
EBHALD X = A L~D5, EhbFons. O
lZDWTid, Aurora kinase (&7 4 DM #EIZFHEH
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Fig. 1 Immunohistochemical expression of proteins in eprithelioid mesothelioma
A, Nuclear and cytoplasmic expression of Aurora A.
B, Cytoplasmic expression of Aurora B.
C, Cytoplasmic expression of Kallikrein 11.
D, Negative staining of Uroplakin III.

I
o B ¥

L1

Fig. 2 Immunohistochemical analysis of Aurora B in epithelioid mesothelioma and lung
adenocarcinoma

A, Many cells were immunopositive in epithelioid mesothelioma (positive rate 70%).
B, Few cells were immunopositive in lung adenocarcinoma (positive rate 20%).
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Fig. 3 Comparison of positive rate
A, Positive rate of Aurora A was significantly higher in epithelioid mesothelioma than in
sarcomatoid mesothelioma.
B, Positive rate of Aurora B was significantly higher in epithelioid mesothelioma than in
sarcomatoid mesothelioma and lung adenocarcinoma.
C, Positibe rate of Kallikrein 11 did not show any significant difference.
MDMe: malignant mesothelioma, epithelioid type, MMs: malignant mesothelioma, sarcomatoid
type, LC: lung adenocarcinoma.
LM F - TIEH B, AIEI, b R R i 5iE, NE LI ORETHEICER SN T AT
[ jon‘%) Aurora B OFEEDS, MEICHLARE L EZONS. EELOWEFEE 25 LTI,
wTh ), MEEORNBHO—BE L BT AT EER BRE HOM, SERED
Iélz %) E2bNA. @IZoWVWTIE, BEEEICBWT DO THPRE & OENE1TH ET, ZoOMBERE

Aurora kinase @B FIR 1L 555

LEEIE 1 @“ PEATRD, JAZHOD0—BER) )5 LED

T enn, JEHEMEOMEIERECE £Fy“ii‘§ EHBET S
TReENEZ oA, S0, Tk OBEMRIZONT
OWEIAT DR 2o 72708, FREECHEEICB W T
3, Aurora A, B 2SHIf O WEFERE R 5 FAEAFE, B
DHALE LT &) WERR SN TE 7,
SHBOME T ET L. OIZDOWTiE, Aurora kinase
B RE THIOBEALIE L 2089 »OfEm
FHTW WS, BT TIVEE Wz T
Aurora kinase DEFIZINZ, p53 ° Rb REEFEOR
FEHhIMb B LY, MloEREL, Bkt
T55b0LHERENTNEY.

4, Aurora B ®F3E, Rz AR E & iR
B E B2 A B N/22%, Aurora B OF B ML E
AL, BICEIL T b & T AEROW®E LT
RipoTwiz, TORRELT, ENRDSEDR,
PUAD clone 2’87 %, & 5\ ILEE R L5L% R
BORBIZL A REEOBLEDOTRELELLN
505, RERAEIEIr 2 VHKETH Y, BELLA
MfE Tk, ZALDORFEICE ) BIEIEILT ST
R ZE z oMb, F72, Mlus RIS OMIaE
HICH A B THBEMASALNS Z &H

nas.

Kallikrein 11 &+ v 7a 57 —¥ Th 5 Kallik-
rein 77 IV =B TAEHETHAH. HIZBRED
T —H—& LTIh L5 N T % prostate specific
antigen (PSA) ¥ Kallikrein 7 7 3V —IZET 4.
Kallikrein 11 &, 1IE% CTIXRIZIRR E, KiG, &8O
WIEO Lo MinE oM, PEMICSFEBL
TBY, AL INEE R OIE TalEZ /R
ZEHHE SN TS, Lopez 5, BRI E
D 79% (48/61 Bl) 12, fREHRETERBEPHER SN
emELTCRBY, SN0, bRER, PWRER R E,
ROV IS BEBA LN, BEERIIFE
kAo, LEMFEEE BRE L OfRIZIE
FR I3V RS, Kallikrein 7 7 3V —D&EH
Wi, HROEELREREICHEES LT LHE
ENTWEL0bH Y, PRBOFAERSFIC Kallik-
rein 11 255 L CWAAREHE D EZ b 5.

Uroplakin III X E BT DOBEEHE T, ZORERBIX
BITERICHENTH D L sh, RmEGRETORE
TR, BITEE~NOMMEERT EMRITw
%" Lopez b, LREIHRZIED 42% (26/62 )
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W RERRE TREPHER SN E|ME LTV DLA,
S|, RREE, WERREIE FREOWTIICY
BBIEASNE D o7z, JOFEROMEI, EFK
WY polzl EENRERE LTEZLNA. Uro-
plakin &, WEEBOHEIE, REE EFREO%REAL,
BEMEILERFF OB L S OEEN DB EEZ ONT
BY, FEEIIBWTERLLZEEOERMNTER
B, 4%OMt2ET 5.

Aurora kinase (&, €DHEEHIR, RNAI TOEH
W&, EEHIIE OB FEIS] B IE AT EE 1
INBHZE, BCHAIEFMEICIZIZEAEZD
EEREBEBASN VT EENL, ST RENGE
DFEHE LTOMREEINEE SN TWE"Y. HEio
FEHIAFZE S, —HOMER L, TTICER
BAZIHRE L7 phase [ FEIRBRER A HB I T W
5. GEOBKE T, LEEFEZEDO2HIC Aurora
A BPEIZERLTBY, FEEBICBNT, 5T
FIBROBEME 20 ) 2 REMEIZEZ ONAE. HFiE
JED cellline & iV 7-EEETIX, MILO Rz HH
L7220, Mg RPEET A EINRENTE
D SEOBRKRICHIFEI NS,

WO

AL NERFREOWVTIICS, Aurora A,
B, Kallikrein 11 O FEHAHE S N, PRz ERE O
JFPICEAELTCwDHEEREZL SN £ 7,
Aurora A, BIZDOWTIX, 5 FIEMEEOGRHE &
0 9 B AEEVEDS, Aurora B 12D W Tid bRz B rp gz I
EBRIE L OERICHATH A REMEARIE S
7z.
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