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Summary

Pancreatic and Gastrointestinal Neuroendocrine
Tumors Associated with Multiple Endoerine Type
1 Neoplasias

Akihiro Sakurai*

Multiple endocrine neoplasia type 1 (MEN1)is an autoso-
mal dominantly inherited neoplastic disorder which leads to
development of various endocrine and non-endocrine
tumors. Approximately 60% of patients with MEN1 develop
pancreatic NET (P-NET), while 10% of all patients with P-
NET develop MENL. Since P-NET accompanying MEN1
displays characteristic clinical features when compared to
sporadic P-NET, those features help to provide a diagnosis
of MEN1 early. Early diagnosis of MEN1 enables us to
provide patients with appropriate management and makes
it possible to provide presymptomatic diagnosis of MEN1 to
relatives of patients.

Key words : hereditary disease, genetic testing, presympto-
matic genetic testing, SACI (selective arterial
calcium injection) test

*Department of Molecular Genetics. Shinshu University
Sehool of Medicine, 3-1-1 Asahi, Matsumoto. Nagano 390-
8621. Japan

86 EWRELERAR Vol.28 No.l 2013



90

% 21 [B] ER PR 53R Update Proceeding

MENI BEFICRIBENERER . BE LSRN Q

BMRERER BEEY - THEE'
BN R B IR - AR RBNE"
ESIHSARE € > 5 —BER KEEEEHASE"
fEMREEETHER BRtEL"

M R Y RFEERTY LK RN BE wTY KT R gH gz

FAMNE

% FEHE M B EBE 1 2 (Multiple endocrine neopla-
sia type 1; MEND) 3. HEM T EREKEREE
HRBETH D, BPRBEETEE. TREEE. B
(LERNSWEEE 3BET 5 Y, BIFREEEER X
HERRENZIF100% T, BERRFEELENS, T
BRAEER T 20 R T, HREFAITH <, HWI0ERL
RIET S Y, TERNEEEI 40-60%0EE IR
FEL. BEEEEE TR 7u05 7 F VEEEENE LEE
MEL . WOTHERVE VEEBENS D, BEELE
W IEE IR 0% DEBEFICRET 5, BiEHEE &
LTRAFRRMY /=2 IRWTA VY RY J = BB,
ThUNDESE L TREIBTREES. ik - [REXH
BRSWEE. KEERG ENG 5,
. MEN1 OEEBEEFTHS MENI 2610 7 3 /BHS
BBEAZYH 7 EI—-FLTED, MEN1 BEOK%E
HCARBMRRIEENREEH S 7, 1997 E£0 i
FOREN S4B ETIT 500 B4 E A 5 EEMIRTIE
ENMAEIN TS, HENISHORF VY REED
TU—LY T ERT, CThoERTRY V37 OBREIRER
KITBZEFHEENE, X754 REEPLKBELRE
EELREINTHE, I, 120831282
FETH), IS >OTIRREEOIHEMSHEEL5,

AZVEEROY vy EOMBEENSEL, TOEE
BEEICEESBIPINTOREOERINED, S8IT. £
OEBRRERICS b S, BSFENTEEREC
b S FEBREOEZHRBTSHSE Y, —#k
2. I XEVAERMSFEIESNAEEITR, TDEEN
FERTHAHENL LT 57Hic, I—-FEh5 3
REVRERY Ry OBEEFET A LENH B, L
DLAENS A= v OBEAICE, ZOBELTETS2ER
NIEEREE LT, SO RRIETRERNTOE
BRITIC L » TRBEME £ MEMICFlT 2 s L5 2
ELTEXAN, ZORHICREROBRELIERBELE
BIEMMPBELEL Y Y IS LEERLS. SR
FHERE L TRESNCEENOLICRESR E A
ENBZELbELIB Y, B, HHEEFhRTRE
EZOoNEEBRNDOLILERBEORRELEETH
ZLEMTAEEEH0 D B,

o BEEEEERT & FE. MENI RESTH &R
FiaEsh, BEFEREICE 3EERAIE. Knudson
o2ty MBRIZE - TEREASNZ Y, §74bb MENI
BEFEEA~NTOTET BT, E¥ D MENI
BEFOBESEERERICIL > TEbN 3B ICEE
{emskBEsh b, EEMENLI BEOBEBEMEE TR, E
E7UINVREHBEERE CRIRR)CL->TEbRATH
5970, KR, MBERICIIBIET s Ay Los
IHEELENI &S5,

FLEGUR. MEN1 ORRENDE I 2V AERITE-
TEBRESNBEIREVRAZ YT NI ISREET, LE
FFTOTF T LBRBIL - TERIISBINE D &,
—HTHREBEHEDOEWI AR 7 3 3HAR EHS
BRETHHIEEZRULAEY, 12V BRI VA
HEEOWDLAITLPD ST, FURTDARERIER
Y DESEEE R ERIBORELRIZT EEZI N D,

FERRE, ChETICREDT L c824G>T &
c1118C>T D 2 BHD MENI I Rt v 2EELX FERE
BIHR I TEERE CTRIE L, ThoOBERIC-
WTHRE L0 THRET 5,

1. fl

HEA 1

56 O KEBBMRKFEEEHBREERRE « W5
WRHAREBN SN TEL Ui, BEI 45 HERITE
FRBEEBETERE 2 ch, BALAZ3BORES
T T3, 4BHREIEShEh -7, ZORFET
ERRTRELESZT Cvich, B CT ECRICER
DREBLEELED, MENL 88b N todBA L -
oo RBERFICHIAT U Mg ETIE AV & L, PTH.
HARY o A YA %, MENI BEER 3 EEEEIC
EERBED TP -1, RAORED & & ICHIT L &R
FHRETHE, MENIBZFIIIhETICRED T L
IR VAEECIISCO>D MARES N, T0XE
Bx7 VU 8IKBEL, Ti/BaN 373470y
oo Y VIZERTBEFEEINE, BEEORE
80 M T\ 69 MR IR A FRIREEETTEE DLW T
B s TOEA, Z20BANY Y LREEFEE
i, ACEBEEEORBICSRATES L,

B APl &2 4E5E Vol. 88 Suppl. Jun 2012



% 21 [ BRA B Update Proceeding

TR 2
HIE24ABOBREESEEG NV Y LME
(17.5mg/dL) @ 7=, BN KEEF M EREHER
7« Ao ARICEN Sk, FALS S PTH A
(1,425pg/mL, E¥EfE ; 10— 65pg/mL) - TH D, R
FURFRIBEEETTERE L 2M s h i, BHEGZHT
HHERBAEEMNCEREE A4 BER L CEHFRRE
Fo. FRIBAS AR CRBFTEREIT Ui, Wk
M PTHEE. VY LEERERL U WRICT -
kT EEA, RELEOEBERE, RVEVRETEIER
EEDEh T, BEORI Y-V TRERLIE
A, 68 EOUC b ERERIFRIBBETEEZ A D
(Ca 10.9mg/dL. 1 % 7 + PTH 125.3pg/mL). HER
EOBERBEBETERETHILI L. KEENSH LI L
MOEADREED & &2 MEN] BRFHIBREEZT /0L
A, CRETRHEDHR NIV AEE, ¢824G>
THREES N, COERDMBRII YV V50K ED
EHTHEN, bLRTIA VU FIZBELRVERE.
FTI/JEBEARVOTINEL v EAFAVICEBRT
BEFRISNIc, REBREFEBFTEESG LIS

2. MRlEAE

BEEA = DHEW

HEAKBT BRIV RAZ Y R OEER
. EBHOREIEREICK > THEMLAL Y, B
BMAZVEEBEAZ VIZFLAG EMyc DR S 7 7
IFEMF, ChoE Y UFLRREELLE IS RIFT
WI3SVAI3 #if: PS5V X7 27 b L, 48 BRrfEifRIC %
NEND Y v BEEETERERAOCTER L,
KAFHIEERHF D mRNA EHT

RAEIMA & RNA 2 L 72 @ B DNase ZLHE £ T
IILSHROF Yy PERWTDNAEZESM LI &
AL 72 cDNA 2882 LT MEN] &fzF0ox7 /3
—7% PCRICEDEEIBL, o — 7 v REHFICHNLTS,

3. =

FE A= >sV2, P373L & R275M QLKEME

DREEO I Aty AER, ¢1118C>T & ¢.824G>T
KE-TERSNZEFRHEINZIXEVRAZYY
YRS, THLBEPIBLELURISMIEDNT, £
DHBARER LRI Ui, REES v/ 7 OB
BELT, MEMMNE LN I Ry AT VT
L22R % FU o, BEEAK LIZRT, P373L OREER
AR A =t R THEEICETF L TE D (p<0.05),
L2R & FHEEN A - 72, T OFED S PI73L AL
U3 cll18C>TERERERTH 5 LM SN, —
JRSM 4 vy TIRREROE FERET, HRLY
Ao LB LTHEEAAD LM T, LIEDST,
YR BRED B O FE T S OEREREES
TEOREBELEZ Shi ",

91

A
12
B 101
>
[+
—d
5 087
2
[
5 06
5
wi
£ o4
=
=
a3
o - -
00 -
Wt R275M P373L L22R
B
12
T 107
B
-
5 o8
w
w
e
& 06
>
W
«
2 047
=
O
o | -
0.0
Wi R275M P373L L22R

Fig.1. Stability of missense mutant menin

Mutant menin proteins were coexpressed with wild type
menin in culture cells by transfection of a bicistronic
plasmid vector expressing either FLAG-tagged wild
type and Myc-tagged mutant menin (A) or FLAG-tagged
mutant and Myc-tagged wild type menin (B). The rela-
tive expression levels of mutant to wild type menin were
compared with those of control plasmid expressing
FLAG-tagged and Myc-tagged wild type menin proteins
(WH1). The thin bars represent standard error of the mean
of three independent transfection experiments.
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Fig.2A
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Fig.2. MENT mRNA in the patients with c. 824G > T mutation.
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a 6%bp
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Fig.2C

A. Schematic representation of amplification of MEN1 mRNA obtained from patient’s blood cell. Arrows on exons 3 and 7 indi-
cate position of primers for PCR. B. Amplified fragments were separated on agarose gel (case 2) along with that from a normal
subject (control). The PCR product of the normal size (N) and abnormal PCR products (a, b, ¢} were excised and subjected to
either direct sequencing (N) or sequencing after cloning (690-bp, 480-bp and 360-bp abnormal fragments). M: size marker. C.
Structures of normal-sized, 690-, 480- and 360-bp cDNA. Open boxes and closed boxes indicate exons and unspliced introns,
respectively. V-shaped lines below each diagram indicate the splicing events that give rise to each mRNA. Normal-sized cDNA
contained only the wild type sequence (AG) at the exon-intron junction while the 690- and 480-bp cDNAs contained only the

mutant sequence (AT).
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Fig. 1. Clues to diagnosis of MEN1.
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Fig. 2. Clues to diagnosis of MEN2.
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Fig. 3. Duration between apparance of symptoms to
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DEBSTHEWERRESI 2R E 5. 72750, ThEDE
123 & O R CEREBEHEE RS LI D0 TEFEELT
WG, BREAEIRS 0 A2 0 HOH BT CEEME
BHLhkhoFflldEEnThsETHRENS.

8. %E#%ﬁﬁ

BT Eh T 4’), ZDS “5 81.3 % T “é’ai@lujiéh’m\
. BEBUEIRERTILI% (& 58%, ~H
25%), BURMHITIE49.3% (&M 49.3%, FFH 1.4 %)
TH o7 (Fig. 4). EREOBEE L TEREUEEO/NRE
PELEL, THIZNEAELF YRV AEREAMA R
truncating mutation KR FEFEHDB. AT hETIZ
BEOBWSEOWMRERARE LA, ThETIZEEL
OEE B ENTVB X I, FRiTED -~ FEBIZAE
LTHD, ;n%{z:’*‘“é:ﬁmﬁd?kd)ﬁﬁé FED s,

2) MEN2 TIZBEHERID 81.6 % TR A FET & h T
O, IEFEMTEESFE IR TS, ERIITRTIH
TIZHEINTVWEEDTHY, BHTLERLEEDOS
WIFVE34 DI ALV IAERVPRAKTERERTLH
X AEHD TS, 7z RET THHBHBLEERTR £
RGEBAM 6TV 54, BHEMTE IhE THEsh
TEBICTFE T AEMPRRITALIEDL - 7.

7. £&F#
ERBERABEHEAZEMND S B, MEN1 O 32 #,
MEN2 @ 41 2§ TIZFET- L Cv37z. MENLiZHT 3
ERERETIZ 19T, BERBE L LTE, BRTW
HEIE A ARIE S ORTERTS - LRERS 121 63%) &4
BTV =, MEN2 2B 2EBBERIT 23/ TH - 7=,
MEN?2 O GllgiEid g ZomamigiEe Ran, &
MFIAIFLEAEBODONDE DD TS 555, BB eI
AFATIVBREIZILDZEEDLNBIECH 5 HEDONT

BO. BE - MEEOFYBE L GRS TEOEEME LT
LT3,
III. & £

Result "
Unknown utation
Not done lsjrg;\own Negative

20.1% . T = 14.8%

&

Mutation B
Positive
82.8%

Unknown ) Unknown .
Familal 25 MNeastive Ly Mewste

o

ositive
91.7%

7 Positive
48.3%

£

Fig. 4. Germline mutation of the MENT gene.
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MEN Consortium of Japan: Its Achievement and
the Future
Akihiro Sakurai *
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Multiple endocrine neoplasia (MEN) is not as well
recognized in Asian countries, including Japan, as in
Western countries. Clinical features of MEN and
management conditions have yet to be clarified in Japan.
Thus, we established a MEN study group, designated the
“MEN Consortium of Japan” , in 2008. Its missions are :
1) to clarify the current status of clinical management
of MEN, 2) promote basic research. 3) improve the
diagnosis and treatment of MEN, 4) promote public
relations to increase awareness of MEN, 5) support and

collaborate with patient advocacy groups, and so on.
Clinical and genetic information on more .than 1,000
patients were collected and analyzed. The database
established by the MEN Consortium of Japan is the first
such database for Asian patients, and is one of the most
extensive databases for MEN worldwide. This is
anticipated to promote clarification of the current status
of MEN in Japan and improve future clinical
management.
Key words database, genetic analysis, guideline,
patient advocacy group, international collaboration

(J Fam Tumor 2012 ;12 : 2-8)
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Everolimus for

Current Situation of Genetic Diagnosis And new
Drug Therapy for Patients with Multiple
Endocrine Neoplasia (MEN) in Japan

Shinya Uchino®, Akiko Ito™ Yoko Watanabe™
Shigeko Wakiya™, Shigeru Shuto™* Shiro Noguchi®*
* Department of surgery, Noguchi Thyroid Clinic and

Hospital Foundation

™ Department of Clinical Laboratory, Noguchi Thyroid
Clinic and Hospital Foundation

o Department of Medical Record Registration Room,
Noguchi ThyroidClinic and Hospital Foundation

Multiple endocrine neoplasia type 1 (MEN1) is an
autosomal dominantly inherited disease characterized by
parathyroid hyperplasia, pancreatico-gastroduodenal
neuroendocrine tumor (NET), pituitary adenoma, adrenal
hyperplasia and thymic NET. The causative gene for
MEN1 is MENI Multiple

endocrine neoplasia type 2 (MENZ2) is also an autosomal

tumor suppressor gene.

dominantly inherited disease characterized by medullary
thyroid carcinoma (MTC), adrenal pheochromocytoma
and parathyroid hyperplasia. The causative gene for
MENZ2 is RET oncogene. Prognosis of MEN patients is
relied on the

mainly absence of

progressive/metastatic pancreatic NET or MTC. The

presence or

effective treatment for these tumors had not been well
established. In this
situation of genetic diagnosis and new promising drug

paper, we described current

therapy, everolimus, sunitinib and vandetanib for
patients with multiple endocrine neoplasia (MEN) in
Japan.

Key words : MEN1, MEN2, MENI gene, RET gene,
everolimus, vandetanib

(J Fam Tumor 2012 ;12 :7-11)
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