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Mucoepidermoid carcinoma: Specific gene abnormalities and

their clinicopathological significance

HIROSHI INAGAKI and TAKAHISA NAKAYAMA
Department of Pathology
Nagoya City University Graduate School of Medical Sciences

1. EC®IC

kb ¢ 2 9 (mucoepidermoid carcinoma) @
FEAESHRE 121077 A120. LA, EMEEBRIESE D 5 %
EHMETIE D B A5, M IR R 5 20% %
B, KA ST F CHERIR S O EMEER C
i D HHIE DS, KRR & /N RS 1o
1 OFETHAL, BRI 32 TRRH M
124w, SFSELRMBALRL (K1),
BRI RE QIR A O B EE £ T4 TH
D, FHREFUZLIEILIERETH L. bhvbh
IR RE RN EEFREYTH S
CRTCI-MAML2 B & ¥ CRTC3-MAML2 F *
THEETZBNT L, 2S5 EHT LIEEIHR

N FRRE 2 EFZ TR T 52 L2
SNz L7z,

AT

BI1 HiRBEREOMEG (HE Jeta), (LA
B (A), mAEVERERES (B).

101

2. MREEOHEBFZNEMEETMOEE
19454F, Stewart 5 (&, T 2 Mk
TR, & B RSE I oW C B & BRI E L
722 19534F, Foote & Frazell 1%, K M i i
FHFERFROSIER 2 AT L, Bik& 5L CTnie
JEREO—MAEEB 2RI L TnD 2 L xild,
B L SEREOHRERE L 72Y. Jak-
obsson 5%, # D12 Evans® 13 KMk & 5
EMED 2B EHTH D 2 L2 L
7z. Jakobsson B IR METEE O A M % = EA
L, Evans (390% Pl LTS O R & & F50 E
B M L L /2. Healey 59 % Batsakis
& Luna”ld, gradel (REMFEE), grade?2 (h
SRR, grade3 (BEME) O 3 ERD
HeRE L7, Zudiilans i &L #E#%E
FLAIAK, MR Z @R L7z, T 3K
[ o> A 1 5T 18, Hicks 5912 X o THEEAR Y
WZREM S A, S5AEAFE T gradel, 2, 3O
HBET100%, 70%, 22%TdH->7:.

Auclair 59% Goode 501, k3 B g o 5
PEEEFHEICEADIZ S D EREN L ZHS
UL, AT 7 B B RTAI 0D M T A TR L
7o oL, BRAEREMBELA, X EEE
DE ORISR 5 FH % 19924550\ TL974E 123
WMLz S IIEII, EUE, MREE,
HE53E5E, FIRBIE D 5 DO RFIZAR A » b



102

F 1 OREFB I O AR T AT

fak=Fm R

ZERRE D <20%
HiZEFIREHY

EIEHY

BoHE 4E/10HPF+LL £
BR B

EEEE

hE M

SEME

*HPF, high—power field (B85 KR EF)

Ir
s

op
oo noff

= o1 Onull
-
a3

~
=
I_rO)-hE

wEIVIRY , FOAFICHEL O MM & 50 L
7o, SARAEEERZ, (REWRE, hEEEME,
EHEEETENETNITW%, 90%E54%TH >
72. Brandwein 53, JEE O 38 FH K IR
ERE BREORTEMIIMA, FhEn
BB ) 4T, Hr LW E 20014 C3EE L
7z.

BIEbo LA MEH SN T2 DI1E WHO @
classification of head and neck tumor? |2 FL#k &
T\ % Auclair & Goode @ 4 # (1) T
HDH. LrL, ORI T IRE IR
FHRIFIEDHTIE S VI bR, HEMEIC

ﬁé@ﬁi)) RO 5N 75 EFEFEEN TV ARV
bH), ZONEEMET HHETIRKD ST
W5,

3. CRTC1-MAML2 * X Z&I=F
AR e et kR & LTt
(11:19) (g21: pl3) #%ElNaggar 5 12 & -
TI19964F (25 & 117212, 20034F 12 Tonon 5
13 2 OEREEATT9p13IZ 7 1E 3 A CRTCL (cyclic
AMP/cyclic AMP-responsive element-binding
protein (CREB) -regulated transcription coacti-
vaterl : MECT1, TORCl, WAMP1& & (3
N5) O CREB % ¥ /37 #i4 fHllk N K & 11
QL2 iE$ 5 Notch & 27 F )V OHiEER T T
&5 MAML2 (Mastermind-like gene family?2)
DG AL F 3838 C Kim L A L, %ﬁ%ﬂ

DRESY Y7 AT 5 2 t ’?:EH%VJ‘
7219 IR OWSE TiE CRTCI-MAML2 (2 JZ =)

THE S 115 CREB DG AL AN E 55 58 4R 10 2
T@é&%i%ﬂfwéww
bivb ki FE Rz E B 12 B 17 5 CRTCI-
MAMQ#X?LE%@@E?,#X7L@
T VN B O £ BRI B SR 2 B S 6
T2, RV~ VEE - 8T T 4 v
RPLMLZEARIZ IS fEZ, RT-PCR %

I2& %5 CRTCI-MAML? ¥ * J #{5FHitEz
% L, 710 oo W i i D5 56 0 3% B2 0 & T L
7210 FREIC T VT S JES2661, ST IEL9
B, BRARZERIHE 6 K1 CRTCI-MAML2 ¥ % 5
AR FATICIN 2 72

CRTCI-MAML2 ¥ X J &z, i
TIBIH276) (38%) ZFB 7z, F A FEfET1d
Z DO MEEIRIES: ClED R h o 72, CRTC
I-MAML2 ¥ 2 7 BT IERESNL, R ERR
R 2R L7z (p=0.0082). 4, MBI, fE
BAr, BEBREE, SHERY) v oNEER & CRTCI-
MAMLZ ¥ * 7 #HIzFRHIBNAHB LR %
Mol FATHUEESNL, MR EE
EAHBL (p<0.0001, %£2), &5 ICEWEE
%%&?é5ﬁ%i%l%’ﬁwfu,4ﬁ%
(FEMaRL s, 17 2%, , RIEEL) L AHB
L7z (%2).

Wik R BB OEAFR AR L2 2 A,
FRAIC BT, BRI TR, 4
W IEER, SHILY L SETEERS, MLERSARY T
i, CRTCI-MAML2 ¥ £ T # {5 F Bk AsER
SN, SEAEMNTTIE, MBS EE O R
BT TFHRABRRTTH o7z EEFIZBW
T, EH$~REZ L2 CRTCI-MAML2 * X 5

ST BV BN IEC BT S o 72, A
W TR RS, TEERE, SELR) v Hifnf,
# 2 CRTCI-MAML2 & X J#&{xT & R IR B~
PSS
CRTCI-MAMLZ2
BE  EE
(n=27) (n=44) p
FH >60 11 22 NS
T4 Rl B 11 24 NS
[ ER L KIUE KR 15 15 NS
EEE <2cm 13 15 NS
UDZAN: 11 irv > 2R =) 25 32 NS
B PRIR A LI 24 32 0.0082
B EMNE K-pEE 27 29 <0.0001




K3 ORERBE D TR

BREGE SERE
54§ 525 Bis 548

i (yr) <60 0012 NS 0044 NS
TR Bt NS NS
[RSERL KIEERIR NS NS
EHE <2cm 0.0075 NS 0.0023 0034
YUNEERE R 0.0014 NS 0014 NS
REPMENE E-P%E 00001 0032¢ 00002 NS
FAZEEF (213 0.028 NS 0.0002  0.0049%
BR PR LI 0.0003 0.017
«ERERA Y LRI AT
A 10paaa
s rHl ______
= 08
é 07 - = EHE27HD
w
g 111__1__ — P44
= 05 -
3‘3 0.4 P=0.0002
© 03
o gz
o o1 -
0.0 T T 1
[a] 50 100 180 200 260 300
Month
B 00
09
ae - - = [BECTH)
®
g — PEtE(4440)
S 06+
W ns5-
s o P=0.028
& Dao
g 03—
02 -
o1 -
80 AP SO S ST I B [P R P s
i 50 100 150 200 250 300
Month

2 CRTCI-MAML2 ¥ X 5 85T & HFa R e
(A) BXO4dfFER (B)

MM EMERE, $ X 7@ TIERER, £
KENTCIE, EEE2cm Dl EE $ X J &R
FEMEPMYFEARRFTh o7z (K3).
F A TBILT & FREDOBBEIZOWTE 2 1R
9. INH DN 5, CRTCI-MAML2 ¥ 2
T BIETFITRIE LI RTH ), MR
FEM DR, PREM 2GR 2 s
HZEPHLRE R ST,

4. CRTC3-MAML?2 F X &{nF
v N& 7 A2 B\ T CRTC family 12 13,
CRTCI LL#F12 CRTC2 3 & OFCRTC3 & 1L
NLZOOBIETDVHEAET S, TN CRTC
1 £32% @ M A M % £ 2% Fehr 519136641

103

DGR HEEHFE L, CRTCEAMAML2 ¥ 2 5
B FERFO—FIZRE LA II2ED
CRTC3 b CRTCI & MBS A IS L
TW BN REMEDRIZ S 7z,

bbbt CRTCI-MAML2 F X J #l{zEF 12
fiv» T, RT-PCR #:% v 72 CRTC3-MAML2
F AT EMLTANELHE L, 10LE O RV
<) VEE - NT T 4 v AR R R & R
HrL7-20, BRefEEiaE 8 6, HIEEBORF L
R2HE22060, SIERRIE21), # L CHmBIp T L
F > EHE38HI B AT I 72 R B 1011451
123V T CRTC3-MAML2 ¥ X J #{z¥ 13 6 1
(6 %) 12788 57z, CRTC3-MAML2 % *
Z #{EF £ CRTCI-MAML?2 ¥ £ T #{5ZF & D
FEEEEBNEFRD 7 42> 72, CRTCI-MAML2
F AT MIET & MRS, REERREHE DAL o M iR
JRFSMES 12 CRTC3-MAML?2 ¥ A J {51378
D 5N o7z, [AKIZET - 72 CRTC2-MAML
2F A THMIETOMBETITEBNEETH -
7z.
CRTC3-MAML2 * X 5 #IZF D TH -
726 BNETYE 2 %4, M 4 2 CHERIT 2458 5
53ik (CF¥436i%, HULE32%) T o7z, K
W E SAEGNE 3 HI T, SBH FTIRERTH-
7. NI E IS REG L 3 B CRECIZEER, [1iE
i, ARSENLEN1IHTOTH o7z, &N
PHEHO IR S, AL R R e &
OBIALEIZIT DN o 72 EEHEED2cm
DLEZ 46Ty o B IERo ko7 H
RIS 2 T EENIREEICHE L, #
HR 43 <20% 75 4 B CTdH - 7. P PRIz,
B, 2R OMINIRD b o 72h5, B
& 1 BICRRO 72, MRV AR M i 957
A5 6, HEEEEEMAEEE LS 1 BT, B EE
BIRRO B h o 7 BRHINE THI 2 61, T
4HITH o7, FBEEEIMIZ28-147- B (h
JLfii57.57 H) T, @EIEFLTBY, HE
D5, HRCIERO ko7 (F4).
DX )2 CRTC3IMAML2 F X J# {5 T-By
PESEBIE CRTCI-MAML2 % X 5 (5B e
Bl & AR, AT 70 BRI R B2 1 e 2 R L 72
B, HIEOBEIBRE L I L CHEREICERD



104

#4 CRTC3-MAML2 ¥ X 7B {A-FF VR B O iR B2 A 4

JRFEEAL  HISPE Nodal FRIR MRk (S TS
JiE i) Ellin PRI (mm) status TNM i MR IR (months)
1 25 F HTFHB  18xI5  Negative TINOMO I Low  Resection 147 NED
2 27 F HFM 26x20  Negative T2NOMO 1T Intermediate Resection 55 NED
3 24 F WO%  27x20  Negative T2NOMO I Low  Resection 60 NED
4 47 M HTFMR  27x25 Negative T2NOMO il Low  Resection 113 NED
5 53 M FPeEe  22x18  Negative T2NOMO il Low  Resection 28 NED
6 37 F Fif#5  10x10 Negative TINOMO 1 Low  Rescction 39 NED
o 72 (36i% vs b8, P=0.0006). Z D 6) Hearley WV, Perzin KH, Smith L: Mucoepider-
AT 2 TEE TR EE & i L CL IS moid carcinoma of salivary gland origin. Can-
T o7z (36% vs 55%, P=0.01). cer, 26: 368-383, 1970.
7)) Batsakis JG, Luna MA: Histopathologic grading
5. Bb)IC of salivary gland neoplasms: I. Mucoepider-
bitbiid CRTCI-MAML2 B X ¥ CRTC3- moid carcinoma. Am Otol Rhinol Laryngol, 99:
MAML2 ¥ 2 7 # {5 T3 & b ISR R R R 24 835-838, 1990.
RWTHY), THRENZEGHEZENTLZ L 8) Hicks ], Flaitz C, El-Naggar A, et al: Role of his-
FHOMNI L, X THEMETOFEIHIES tocytologic grading of mucoepidermoid carci-
AR, F73EEN OMET LI ENTE noma of major salivary glands in prognosis and
D78, WEREIRATRY 7 T3 7 & el 7 VB8 survival. Oral Surg Oral Med Oral Pathol, 78:
R OIHEHATH S, BZHLINHOF 773774, 1994.
A T B TIIHDGHEAIRAE L o Tn E 9) Auclair PL, Goode RK, Ellis GL: Mucoepider-
EZ oA, FIUIEW, BizTFEREREEZZEEL moid carcinoma of intraoral salivary glands.
7RG OH L WIRE G FES L L 7 b L Evaluation and application of grading criteria
bbb, in 143 cases. Cancer, 69: 2021-2030, 1992.
10) Goode RK, Auclair PL, Ellis GL: Mucoepider-
REFERENCES moid tumor of the major salivary glands: clini-
1) Barnes L, Eveson JW, Reichart P, et al: World cal and histological analysis of 234 cases with
Health Organization Classification of Tumours, evaluation of grading criteria. Cancer, 82: 1217-
Pathology and Genetics, Head and Neck Tu- 1224, 1998.
mours. TARC Press: Lyon; 2005 p219-220 11) Brandwein MS, Ivanov K, Wallace DI, et al:
2) Stewart FW, Foote FW, Becker WF: Mucoepi- Mucoepidermoid carcinoma. A clinicopa-
dermoid tumors of salivary glands. Am J Surg, thologic study of80patients with special refer-
122: 820-840, 1945. ence to histologic grading. Am ] Surg Pathol,
3) Foote FW, Frazell EL: Tumors of the major sali- 25: 835-845, 2001.
vary glands. Cancer, 6: 1065-1133, 1953. 12) El-Naggar AK, Lovell M, Killary AM, et al: A
4 ) Jakobsson PA, Blanck C, Encroth CM: Mucoepi- mucoepidermoid carcinoma of minor salivary
dermoid carcinoma of the parotid gland. Can- gland with t (11; 19) (q21; p13.1) as the only
cer, 22: 111-124, 1968. karyotypic abnormality. Cancer Genet Cytoge-
5) Evans HL: Mucoepidermoid carcinoma of sali- net, 87: 29-33, 1996.
vary glands: a study of 69 case with special at- 13) Tonon G, Modi S, Wu L, et al: t (11;19) (g21; p

tention to histologic grading. Am J Clin Pathol,
81: 696-701, 1984.

13) translocation in mucoepidermoid carci-

noma creates a novel fusion product that dis-



14)

15)

16)

17)

18)

19)

20)

rupts a Notch signaling pathway. Nat Genet,
33:208-213, 2003.

Enlund F, Behboudi A, Andren Y, et al: Altered
Notch signaling resulting from expression of a
WAMTP1-2 gene fusion in mucoepidermoid
carcinomas and benign Warthin's tumors. Exp
Cell Res, 292: 21-28, 2004.

Wu L, Liu J, Gao P, et al: Transforming activity
of MECT1-MAML?Z fusion oncoprotein is medi-
ated by constitutive CREB activation. EMBO ]J,
24: 2391-2402, 2005.

Coxon A, Rozenblum E, Park YS, et al: MECT
1-MAML?2 fusion oncogene linked to the aber-
rant activation of cyclic AMP/CREB regulated
genes. Cancer Res, 65: 7137-7144, 2005.

Okabe M, Miyabe S, Nagatsuka H, et al: MECT
1-MAMLZ fusion transcript defines a favorable
subset of mucoepidermoid carcinoma. Clin
Cancer Res, 12: 3902-3907, 2006.

Tourgenko V, Zhang W, Mickanin C, et al: Iden-
tification of a family of cAMP response
element-binding protein coactivators by
genome-scale functional analysis in mammalian
cells. Proc Natl Acad Sci U S A, 100: 12147-
12152, 2003.

Fehr A, Roser K, Heidorn K, et al: A new type
of MAML 2 fusion in mucoepidermoid carci-
noma. Genes Chromosomes Cancer, 47: 203-
206. 2008.

Nakayama T, Miyabe S, Okabe M, et al: Clinico-
pathological significance of the CRTC3-MAML
2 fusion transcript in mucoepidermoid carci-
noma. Mod Pathol, 22: 1575-1581. 2009.

105






