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R O — LBETH mel-18 DNTa A 741y
V= X B~ ADOEEFRASESRERE O AT

A K F h

ILERFEFIEEY - FEHFERE (F1F | EFHTHT)
it F B134E 11 30 H
FE OE 144 1 B2 H

RN a—LEBIETFEEZ, YavPay N ThRAFT Ry 7 AEEFHOBOHIBEKNT & LTRAE
SNz, TORIEFEWIZATSY YNV EEEEREERL, ENEEFOEE IH S AT
Oou<F O (7a0<xF o AL r0) IIHESELTYwE, BILERET 7D mel-18 D
Jy 2T b AL, KoRIBEERREE, ) O NBOMBERREICL A BEELREASEYE
L7260 mel-18 \ZMRFE DI L CTH Y, MRaEH, MBEFERA~NOME XY, B olE» 1
ENTz, mel-18 BH DT L 72 NIH3TS Ml IZEB LA 2 #Z L, in vitro TIXEIH OEMEAHS
R INTDS, mel-18 R~ 7 AIHEHKR 3 ~ BB TIHRET A0, AAEL L TOFERIZAT]
FETH -7,

T mel-18 ~NT OHEAME Y A B L L T ABRIBEDORANED iz, EEOERT mel-
18 BIZTFHEIZIE, BE, REEGBDOLNL D272, Mel-18 ¥ ¥ X7 FIIHBANTHORY 2 — 4
YU EEEEERERNT D05, mel-187 -7 7 ADWBFTIIZ DEESEIEEL Tz, #i
Mel-18 $itfh % H 7o 8 e i et ik, B A RUHBE TIPS T 5B o MK 2 SRR O #E i A%
AL, TNA Mel-18 # G R I— L7 VSV EREED TR EWILEEZ LN, mel-
I8 ~NT OB~ Y ADOEGMR T Z OWBEISBE SN, IEFH <7 AFLEMAIC mel-18
TryFLr A% EATLE, BERIEELEEL, BHD Mel-18 ¥ ¥ 37 BRI, mel-18+/~
< ADREEM & RO NS — L 2R L7z, MOFLEEEEEFORETIE, mel-18 DF
BEDL % Wl TRIVEIER T D breal ORIV, FEEILT D tha2 OFEBSEMLTEY,
INEH mel-18 DIFMBEFTHBEZEIRKEIN/, LEL Y, mel-18DONTO A 4742
Ly —id, Mel-18 AR EARENL, BEBHEZTONT Oy O~ F YHEBROBEICL D EE
[FAEBRICEbDEEZ LN,

Key words . K I — L&{E T8 (Polycomb group genes), mel-18, #nTHE~ 7R, n7u
A4 %7 4 L1 — (haploinsufficiency), %

R 2= LBEFEIIHEE2 SIS THIEEW
WRTFENTV S, FOBGTEWIE, MEZEATE
B e d A5EEEONERILSIN/EE (NnTusov
F ) B RAWICHERTAI LN, Yav s
INTOREHBEOHIEHLIE ) R A AT 1 v 7 BILTF
HTHOCHE S22, HILER) 0— L &E18
DBELTEWICIE Mel-18% 13 L&, Bmi-19, Rae-
289, RING-11D% EWHY, 5Dy 87 BidHl
ROENTY 237 BEEERZ R L TENERZRTO
P FELS T 52 LB HSE N TV A48,

mel-18 \&, ¥ a vy ayNITDOR) a— LEETF
posterior sex comb (psc) DHFLIELFEQT ST, TD
EIEFRE 2 BIRAICHIE L2/ v 2 7 by AU,
RERERTEICLL2HMOBRHILEREL, FALT
1 v VERFEICET 2 IHERE SRR E T O R
TWhH I EATREND, T O~y AR
OHBBEBIRE I BEELREAZELEL, mel-
18 DHRAHIAN DG AR S 72D, EHIZZ DR
EHEESICHBEBICESLZ L XD, mel-18 144l
FsEic b 535 Bbhl, Lh > T, mel-18
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WTHERLE R, HRRLSEAUH 2 KIS 5 2 & 2 S FEIHE
ZFOWEREENTFEIR TV, &iEk + EZH2
(Enhancer of zeste homologues) %2, bmi-1 7 LD
A1) T—LBIEFTY, VU RERRIFUHLED
BB &R T A HE ST 551010,
ERIZ in vitro DEERZR T, mel-18 DEI % HiH|]
L72v % ABAMESFMIIE X — oy AR 5 &
RS E L, BHHBET L LTCoEELRE> D
EHHERENTD, LaL, mel-18 /v 2T+
T AZEELREAZIINZ, BEMEEEZEAZD
FHPAZEIC X AREET, A% 2~ 3BAETEHETT
Lz, EETORBIIINT THEIrOONZ Do
A

E, mel-18 O IEE BIZTHE & WA E(ZTHEOM
HERET AT OESE Y RIS, UErRLET
LR READRE SN, BB OERT mel-18 &
LZFREICIERE, HER, BELZEOERIBDLN
dro Ttz mel-18+ < 7 A DFIEERE % AT L 7245
B mel-18 IERDIEMNHIBIZT L IIEL I
0, BEAIFILTCVWAZEPHLNIR 572D T
WET 5,

mHE & F&E

1. v9UX

gene targeting x>, mel-18 D ¥ /37 EIZH)
RENBHMD ATG % & exons % pMCl-neo poly
(A 1ty MCEBRLL mel-18 D%/ L DNA &
79 AIFEEHELL (Fig. 1) ThETT A
129/SV Bk D IEM: EML I A L, C57BL/6 ¥ 7 X
FREF AT 2R EE, FRATTTAFALOREDS
mel-18 ~F UM~ T AR L7z, Zhz10[H
DlE C57BL/6 ¥ 7 AR LB L7V, L7

[_" ATG STOP
1 23 4 hs_en 91011 121i
mel-18J_I "ﬂ “
1kb
[Hsv-u:‘ rgoting v 0N J—L

Fig. 1. Strategy for targeted disruption of the
mel-18 locus. .

The genomic organization of the wild-type mel-18
locus and the structure of the targeting vector are
shown. Exons are indicated by boxes and coding
regions are filled. Targeting vector containing the
fifth exon is replaced with the neo cassette.

mel-18 7 v 77 b= AIATF OEESTFL TR
LS h, B> 5HIE 72 DNA # w7z PCR
ET mel-18 DEHAR B X OERBOKRE 21TV,
T AEFNENEER, ~AFoEa, REEANE
STy MIGEL, BEREOEEIIEDLLTH
RIBLE T TBIER L7z, v RAIEBRFEFIREME
BT #% O specific pathogen free DERBET THEHR SN
770

2. RIEBFRRR

HEBE % FAE L 72 mel-18 /-7 7 AL HRIFEERI CE
L, EEL XM, I, B, B EtELRCEER
ek~ VEE, NT 74 vEEL, YR EAT
FEY ¥ IA T %, SR TBIE L ETL
726

3. EEMIE mel-18 DY Y NATVELE—- 3>
mel-18+/ < ADFEHMME, FB/I (BF), ¥4
Bl AOFHMEL D 7/ 4 DNA R4 L, HIFREE
¥ EcoR I, BamH I THiHftL7/-nL, 7Ha—A7
NV CESIKE 1T, AL NaOH T DNA & —4&K
M SR, FAQ AT LY 74 NMF =27y
FA4 T UVEBHT IO R) > &7, 0.5% SDS,
5xDenhardt, 5xSSC, carrier DNA 50 x g/ml {&# T 7
LNA 7Y FALE—-D a rfifr. 7 A mel-18
cDNA (2 4 32P-dCTP TEE#HZ LML 70— 7 & Bl
h%74 )% —FE®D DNA £0.1% SDS,
5xDenhardt, 5xSSC, carrier DNA 100 p g/ml & T
MEEE S, AA-J T L— b2V — b
FIOXT G T4 —T=ZFBONy P L, HEL
726

4. BB mel-18 X1 Rz FREDIER

BRSO —B%2 X — Ko XD TICBHE, #%
B, rMurAyviaz@L S, v EIF0E
100%&H 7V y IREEERTHREE El. 5
BWHICY 22T 142~ (G418) ZIRAL, ZDEH
Wi % RS neo DBIZT % ELRER mel-18 % F
ORI, Thbb mel-18T <77 AHKOMBBD A%
BIREER L7, ZOME XD DNAzol, RNAzol % Hl
W DNA, RNA % ¥, 77/ 4 DNA 28812 L T
FUNRTZBICBHRINBZIL IV V5RO 12
FCTED T I 4 ~<—7T nested PCR % k1T, 7
U—= 7 o0bLERENE Y — 202, B
DT Amel-18 LWL, BEROFELHRL 2.
¢DNA ¥ — 27 =¥ » 713 RNA T RT-PCR %47\,
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B o7z cDNA % IR L TFDIEERT) % 5 A,
EFEEMEkE LA, 1MBPCR 759 A~v— 17
) v 5-464 (5-CCTCTGTGGGGGCTATTTTA-3), 7
Vv 12-1063 (5>-CTTCGCCAGGGGTAGATGTA-3),
2[EHPCR 794 ~v— . L2V 5484 (5-TTGAT-
GCCACCACCATTGTG-3) &7 v » 9-760 (5-AGCC-
CCCTTCTCCTGTTCCA-3"), T2 V ¥ 6-547 (5'-
TGGAGACCA-ACAAATACTGC-3) &7V ¥ 11-962
(5’-TGTACTTGCTGGGCACATCC-3), L7V » 9-780
(5-CTGGGTGACGACGAGATTGT-3) & L7V ¥ 12-
1015 (5-CATTAAGGTGTAGTATTCCT-3"),

5. #1 Mel-18 LADERK

CRAFTUY TV A Mel-18 #lAE 2
SR ERER, ¥FL—MhTLATHRE, T£70
A7 b T7TYanNy MEIZEEL TBALB/c T 7 AD
HEREN % 5-C AR IE % fidT. BERTOflifez <~ 2
EEMAEML & Ba, NA 7Y v FHiRL % HAT 55
TR, HiE LG k Mel-18 ¥ > /3 7 B D& 4 ke
% ELISA #ETCTHERE L7z N 7Y v FHIRED #ERIZ
Ll b TRORRAFERETITDONI, ABDY
O— LD ¥ 87 BT ICHW S L7z,

6. invitro DIEZERE S
16kb EDO mel-18 DA —F > ) —F4 7 7L —
L% pEF-HisB 77 A I FIZHAL, E®E~ 7 A7
ABIKE (MMSMG) MR ICERWIC P T AT 22
vayv, Ay — )L L TEORI Y —%EALT
00— ER L7, &EAMALE RIRER OL A
WCIBEE L%, RRGFRECID—=7, 14
o7 yFLr AEAMEI -2 E5HDENY
Yy —BAMIE, X— F 7 ADOEHETICHHL,
6 B EEIER L 72, BB ORAEOBII eI IES
ZERUZEL, BEEEs (HR)2X(E3)X /6 Tt
BEHE L 72,

7. Mel-18 2> X8I T 57 X270y b
AR~y 28 L UHE mel-187-< 7 ADIEFH
), BEEEFEYF A X7 r 7T - YHEE
HIABE 2 (62.5 mM Tris-HCl, pH 6.8, 10% glycerol,
Complete™ (Roche) 1Tab/25 ml buffer) "CHi i &t fi#
L, #2387 BB %Mt , Superrose 6 # 7 4% H
W, YUNTEEBERESVERI O NS T 4 —T
SGE L7 BOEY Y TN EIOBE) T Z)ILT 3
K4 )V T SDS-PAGE %, PYDF X > 7L Il T >
A7 7—L, 5. OF/ 70—+ )L Mel-18 $iL{k T

JxAY 7y bEBTLZ. 72 mel-18 cDNA
TrFEyAERBALLYY AEELBRHABEOE 2
O—>ry Ly MRIZL72K, FROFIETSY 287
H A&, SDS-PAGE, A > 7L y~DhJ VA
T7r—, WxA¥ 70y b ERKITLZ, Mel-18
yyNRTEORBEII 7Oy POBETER LT,

8. Mel-18 2> /N VEDOMBBNEE (HXEBEEE)
< AEEILRMAER, 4. OEBHIER, mel-
I8 cDNA 7 v F v AEAMBO KM E F v~
IN—AFEHIN—HF T ZIHEZ, 4%/ ST RVAT LT
t N TCH%E, SDS, Triton X-100 Tig#&E bk, €/ 7
O — F )V HT Mel-18 ik % — & $11K, Alexa Fluor™
488 Y FMFEPL~ 7 R IgG Ptk % kIR L LTt
*RATL, HESL - -IEMEETRIEEL 72,

9. MOENHRET, BRIEZFOEBE (VT7ILEA
LTEER PCR)

< AR, mel-18+ -~ 7 A DREHHI%
BESRL, mel-18 ¢cDNA 7 > F 4 > A8 A ML O & #i
Ba X » TRIZOL T RNA % HiH, & lug %
Superscript I i 5 ® % T cDNA (Z##:5, TagMan
PCR Hillze ¥ v b & >, ABI Prism 7700 Sequence
Detection System (Perkin-Elmer) T brcal, brcal,
cyclinD1, tbx2 |22\ CEEN PCR #1T. BT
NAfF & 70— 71, breal (AGAGAGAAGTGGACT-
CACCCGCAAAGTCTG), brca2 (AAAGCCACGTGT-
GCTAATTGCCGCAAG), cyclinD1 (CAAAATG-CCA-
GAGGCGGATGAGAACA), tbx2 (TACAGCACCTTC-
CGCACCTATGT-CTTCC), 77 A4 < —Id brecal (for-
ward: TCCAAACGCTGACTCCCTTAG,
AACATCGGTGGTAGCTCCAGAA), brcal (forward:
CTGTTG-TAAAACCGATAGGTCTTGC, reverse:
AATGGCCACCAAATAAGGTCG), cyclinD1 (forward:
CCACGATTTCATCGAACACTTCC, reverse: ACAA-
AGGTCTGTGCATGCTTGC), tbx2 (forward: TGC-
GAGCCAATGACA-TCTTGA, reverse: AGGCAGT-
GACAGCGATGAAGT) TTH A » L7z, FEFIZ glyc-
eraldehyde-3-phosphate dehydrogenase (GAPDH) @
EEEITV, 3 bO—)LE L7, PCR DML,
50°C 2 40, 95°C 10 D%, 95°C 15F4H 60°C 1

SREOREEAST A 2 VT 57,

5 e

1. mel-18 N7 OEREMT I AICREL LEBICO
WwT

reverse:
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mel-18 DEIETFHE~ Y X3, 3MEOM LK
HEBa k2 S RG L, FRRFELOZCE CHhE, ¥
EHTz, mel-18 NT UEAHE T AZFAER Y A
& BRI OERbIE R <, BE, e MHEIEER
oMot EEZEBLUTEREDOLR\ mel-18
TOEAEUT Y AOEFHMIITAER L EZN %D o
720 BRIE mel-18 ~NT OHEEME~ 7 A 178LH149[L
(275%) IZALN, FDOIFLAENAATTATE
ERONEYI21637r HTH o7z EEOREFTMIT
EHLL AR T, FOMIZEREAREO 6% BV
T, GEE, I, BEOEVER EEFORTICED S
N7z, BBIIREIMICEDL S TEFSRETH -7
(Table 1, Fig. 2a, 2b), FLERFEE OHRBEMFTR T
X, ZIZEFE BBENIA D ViFERED 5 WY %
BT L% (Fig. 2¢) ThHhY, v 7 AOBARFEAIAM
TR R/ NERBIEOT RO E FIE L o7z, 1l
B2~ DRI —F D AFED SN (Table 1 D No.l),
ZF ORI, WiTH o7z, MOmBEITRBME~

Table 1. Tumorigenesis in mel-18 heterozygous mice

DIEHER LIEE~ORBEHIHA SN (Fig. 2d)o
THER, TERMZ CHLBRLUSN DR T RBENICRAE L
EHOMR L, FLBREHORR L —HL T,

2. F%1F mel-18 MIEFRE D5

A FE DT EE OB OBER TR R T OMEED
Kb d &) EROBIHEEZTFORSOEIRIET
5729, mel-18 ~NT UEEW~Y T AIIEAL LIEE
DRI DERAF mel-18 BIZFEOIREEZRIT L2, 7
/ 2 DNA % fil[REER TR AL L 72 < 7 A mel-18
¢cDNA % 70— FIZHWTHF N, T ¥4 £
vavEWITLAEZ A, EEEIEEHEED mel-18
THELRBEVWERO LD o7 (F—FRET), KIZ,
BRERCGTEOEROEEY 6 ILOHIE mel-187-<
TADY ) LDNADY—2 LY 7k cDNA®D
V=TT ITRE LN, HER, K%, 7
L=Ly7 b RERVWThd@Eoonedholz (7
FRET),

No. sex age (m) origin or region of tumors
1 F 12 mammary gland, multiple pulmonary and liver metastases
2 F 11 mammary gland
3 F 11 mammary gland
4 F 16 mammary gland
5 F 16 mammary gland
6 F 19 mammary gland
7 F 19 mammary gland
8 F 21 a root of left lower limb
9 F 27 a root of left upper limb
10 F 14 a root of left lower limb
11 F 14 around right lower limb
12 F 19 mammary gland
13 F 17 lower abdominal region, subcutaneous
14 F 14 a root of right upper and left limbs, abdominal region
15 F 14 lower abdominal region, subcutaneous
16 F 22 Intra-abdominal, a mesentery
17 F 11 nape, a root of left lower limb, upper abdominal region
18 F 7 lower abdominal region
19 F 8 mammary gland
20 F 9 nape
21 F 17 mammary gland
22 F 12 left nape
23 F 24 anterior neck, a root of right lower limb
24 F 8 left neck
25 F 11 a root of left upper limb

We showed a part of mel-18 %/~ mice with tumorigenesis.
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Fig. 2. Tumor generations in mel-18 %~ mice.

(a), (b) mel-18*~ mice suffering from tumors. 9-
12 months-old mel-18*/~ mice developed solid
tumors subcutaneously at various sites. The main of
primary organs were mammary glands. (c), (d)
Haematoxylin and eosin staining of histological sec-
tions. Tumors were characterized as acinar-type
adenocarcinomas. (¢) A typical tumor image.
Tumors were comprised of small glandular struc-
ture with intraluminal eosinophilic secretion. (d)
An image of pulmonary metastasis. Original magnifi-
cation 200 x for (c), (d).

3. Mel-18 2> XV B A2 &SGR IA—LaINVE
HEE (Mel-18 2 /7 BHEEE) Dt
mel-18 DBILTHEW TH 5 Mel-18 ¥ > 237 B
fhd K1) 2 — A&xnﬁﬁwtﬁAwémeTmﬁ
ATEHT LI EFHSLNT VDD, mel-18+/ <
ADfESE, EEHBEO Mel-18 ¥ 3y BHEEKRE Y
ViEl, Yz AF 70y kEAT, Mel-18 ¥ S
sEERECHEERE L, BAERTIX, #6MDa
MBS T 5 (F—%/R&EF) FEil5, 1612 Mel-18 ¥
YSZENPFERELTBY, ThIEEEKREERL TW
LHNEBbNE, mel-18+ < ATIIESE, JEiE
BHARICEDLS T, TOFEIZIE Mel-18 ¥ 8/ F
BB TE%» -7z (Fig. 3a). 4-H31, 32T,
Mel-18 # v X7 B3 /< — L LTHELTWVA &
EZoN7 (F—FREF), TNEHERMOALL S
3, mel-18+ < ADNEY, FENEEMAEZ DT
HHENTA, ZOBIEHARICHKT S LES LT
7> (Fig. 3a)o VLE XD mel-18*/—< 7 A TiX, Mel-
18 # S0 EDWA L TwA T TR, Mel-18
YN EUHEEERIERIN L Z>oTnE T

a WT
.
frad|mI5 16 31
50— S e [ v

mel-18+/-
46KD mem S == tumor

s0— INNNEEE S G ver
b

Fig. 3. Protein analyses of PcG complexes.

(a) Representative Western blots of PcG protein
complexes are shown with the genotype of the
mouse. Mel-18 proteins were detected in fractions
15, 16, 31 and 32. The former pair may include Mel-
18 proteins involved in huge PcG protein complex-
es; the latter ones may represent Mel-18 protein
monomers. (b) Observation of PcG bodies in the
cell nuclei by immunofluorescence. Normal PcG
bodies were visualized as several rough globules
similar to nuclear bodies. Tumor cell lines derived
from mel-18*/~ mice contained finer nuclear parti-
cles.

LR ENTz,

Mel-18 ¥ » 37 BOMBARELZ RS -0, 5
EHHBL I Mel-18 PR & WV 7o # e S gu o & il
11 L 72 BPAERI< 7 A BRI TR MR % B
BRI AT HEERED S 725, mel-187/ -7 A
MBS SRR TR, COWBED» S-S h
72 &) HRARIZEL L TV B 02580 b7z (Fig.
3b) o

4 . Tumorigenicity assay

<7 AEFEFRMALZ mel-18 cDNA DT ¥ F & >~
AxwEAL THNEM. mel-18 DREBE* R 34,
A= KNI ADOETIBEL-LZA, 147 0—>
DH)H107 0 —r TRITEEZRR Lz, X7 57—
DHREBEA LT ba— Lo TR, BEOK
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Y]

Tumor Volume

WT 4 o  Mel-18antisense tranfected clones

SO PR - - o B
1.0
0.5

Fig. 4. Analysis of murine mammary gland cells
transfected with mel-18 cDNA antisense.

(a) The growth curve of tumor volumes were fol-
lowed for approximately 25 weeks. The representa-
tive clones are shown. AS: transfected clones with
mel-18 cDNA antisense. (b) Immunohistochemical
staining of transfected cells showed a change in
Mel-18 containing complexes distributions in the
nuclei similar to those observed in tumor cells
derived from mel-18*/~ mice. (¢) Immunoblots of
Mel-18 protein expression in transfectants that pro-
duced tumors. Expression levels were quantified by
densitometry.

R ONEd o7 (Fig 4a). BEEEELESR L /E
AMIRED, Pt Mel-18 Bk % Fl\V 7z # ik dets Tl
mel-18+~< 7 A Th b/ BEEMIL & [, Mel-18
¥ R EEUCHEREYOWIES T Sh: (Fig
4b), VX A¥ 7Oy METIE, BERAELESL
7o 8 AL D Mel-18 ¥ v 87 B BIX, < AIEEL
BRAEAZICHAIET L CTw7z (Fig. 4e)o

5. {EDFEREREZF O

1.2r 50r
B MM3MG [
1.0 .MMK3 4.0t
OMMKe ™
BAS 3

08 NN MWAsi2

04}

021

brcat

cyclinD1 " thx2

Fig. 5. Quantification of mRNA expression for
breal, brea?, cyclinD1, and tbx2.

Quantitative TagMan PCR determined mRNA levels
of tumor cell lines, mel-18 antisense transfectants
and normal murine mammary gland cells. MM3MG:
normal murine mammary gland cell, MMK3 and
MMK4: tumor cell-lines derived from mel-18+/~
mice, AS3 and AS12: mel-18 antisense transfected
MM3MG clones.

mel-18+/~< 7 RAZHRE L7 EE O R EASELE
THolz72%, FEM RT-PCR T~ 7 AFLIEH
PIHEETF (breal'®, brea2?®), FEEET (tha2'?),
cyclinD19) OEYE % F720 mel-18 DERBBEDEN
T v T AEAMAL (AS3, AS12) & mel-18+/-<
7 A HROFEMAL (MMK3, MMK4) T, <7 AEH#
FLER A B (MM3MG) B L T, BHHL&EEFo
breal DFEHEMKL, BEEET O tbx2 ORHAEL
#imL vz (Fig. 5)o FDMDBIZFORRENE
fLiZ—BLTCwihhrot,

% =

mel-18+/=-2 7 AD2T5% BB D REN D,
2y ha—VOBFER T 20RO B R LR
5%THho7zl b, MatFMIIHL L LHFEE
(p<0.001) %329, mel-18 DIEBEFENDHEEHSR

T e ——
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WX N7z mel-18+~< 7 ADREEITEHL LA FLIE
T, FOMEFDHEPBEHMNOET LN EELTH
D, EFIABIETH - 72, MRS~ OB K T,
ZIXEBEHMICRE LS LERE L EZ 5N
7oo SN DOREBIIERRSE, FLIRE PR ERRT
FEREZFE UL TARENBSREBEFMETHDOT
BhwhrbBbhl, Thbb, mel-18 NTOES
Py 2R AET AEEE, FEMNEERRORE
R EEbNT,

mel-18 L IEBEFAOKNEREREMET T 5124720
BRONAEERF Z LTl B IRERDBIHIEIR T
DY —t v b (two-hit) £+ —19 HE N Ta
A %7 14 X — (haploinsufficiency)!9 Td 5,
BEBIBZETHOONTEZBMET, HLERTD
HEBEFEOR F0kbh s Z &T, HEDKEIZ
A SPDEANB:ENEEVIBDTHD, Mgk
RN X0 LB 5 — T —EFERFIRENTH B, I
FEOMSHIEITIRELEZ 25 LT ESNS L)
(27 > T & 7220,

FFU—b v bt —FRIAET A7, mel-
18 DRIFBIEFENT S HhDOETHEEbIR TV AT
BEMEARE L7, BEY 2 203 F N4 7)) ¥4
Y- aryTld, EEHREEE mel-18 DXy — I3 E
57T, mel-18 DERLELI LN DEER LR
Too RIC, BRAFEIRTHEICHESR, R%E, 7L—243
T MEOERPEL TR WK L22, wind
BOOLNT, R mel-18 B FEIIIEF DT T THE
BOSE L/ PR EINT, Lo T, 4RID%ERE
X, EROBHIGELZFOMSIZWEDLT, NTOoAr
BT BIDEEZ NI, NTH
Ao 714 20y —ORBEERNEET L HEETFI
A b DDVH LD, BEOMPREICLEATHS D
D, MWDy oNRIEEHDH EDUERTHEER TR
THLDRE, LBEBOWEDH HD,

mel-18 &L R 2 — LBEFHIE, Yavda
YNTOPPAREBRB TRRT AR AL T4 v 78Ik
FEHOBORAHERTTHY, ¥ NI EHEREK
LCENE 253 EEEE B, 5 ThIaw
AFarzoa<F o ofEERE LTHET S, T, K
) O — LBIEFEE, ¥ U HEAR T REREHA
LTWbIZENEZLND, EW mel-18 DREILTE
WTHDH Mel-18 ¥ Y37 HiZ, iR a—-2% >
OB EHEEEERE L TREAICHH LTWAE I &8
RENTWEN, 2T mel-18 DIEH &L Tk
HOMI 2B Z E TERAEERNE I BT BH, &3

YEDSVER, T AS 7Oy METKRELTA

oo BRI Z0OMRTIE, Mel-18 5L 6
MDa DEKZ ¥ » N2 BHEEEK (Mel-18 ¥ > /528
BAMER) DRIE ENTZDS, mel-18+/-< 7 ADHMET
&, B, EEEASE L, 05 Uy HEAKS
BOLNT, HERDOKE, »50VIEHERAEIH
ZoTWBE I ENHERINT,

< AEFE RO EREREETIE, Mel-18
5 287 BT ERRICTETE L TV A 254l %)
O TERD L NTHS, mel-18+—~ 7 X ¥ D IEEHFM
RTIEINS OB IREED OWREIBIE I N,
INFE TOHE T Mel-18 ¥ VX7 B EBEEE K
TAHEMDORY a2— L4 5 287 B RO ERIREEY
ELTHEBEIND ZLED, FROFVEBAETY = A
% 70y bT mel-18+ -7 ADREEMHME T Mel-
18 ¥ » XVHEBERPHER SN hoTWVH I L
AT HE, mel-187 <7 AREEHEKMIL O
THONT Mel-18 ¥ v 37 BOMWEI1X, Mel-18
YN ERERDOIEIKT 2 IZEBHNIIRLTwA L
Ezbhb,

mel-18+ <7 A Tlx Mel-18 ¥ > /87 EH5mA L
TWBETTRL, Mel-18 ¥ ¥ )37 BEA K ES,
JEREHEMEE DT, RSN B hoTnhAI L X
N, ZT®Mel-18 ¥ V32 BEESBRORAEIL, HEILL
THIBOSERELTIEI R, &5 { mel-181-<
ADEHOMBETELTWAEEEZLNL, 70
FUHAL YTV TDOFEBEED ¥ N BEERD
g, EREEEFREONTO 7O F AL s D%
REFREES, Thbd, BEEKOEEAZIZL, H
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L7z I 0— ik, NEMY Mel-18 ¥ /37
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t b Mel-18, BRCA1 DBIZTFHEN1THfmRERI21
WHEBLTHEETA I ENFHBELIL, 2R,
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The Polycomb group (PcG) gene products form protein complexes in mammalian cell nuclei and main-
tain chromatin silencing of target genes. mel-18, a mammalian PcG homologue, is considered to regulate
cell cycle progression, cell death, or senescence based on the findings obtained from its knockout mice.
Mel-18 participates in Polycomb protein complexes and the immunohistochemical analyses have shown that
Mel-18 is located in the nucleus as a speckled distribution. Recently, mel-18 hemizygous mice have shown to
develop adenocarcinomas, most of which were classified as breast cancers. Although no gross rearrange-
ments or nucleotide mutations in the remaining mel-18 allele despite of the expression of Mel-18 protein in
mel-18 hemizygous mice, we found that, in mel-18 hemizygous mice, a pattern of protein complexes includ-
ing Mel-18 was destructed, and that a distribution pattern of Mel-18 changed to a micro-speckled pattern. In
addition, murine mammary gland cells expressing reduced level of Mel-18 by antisense introduction
acquired tumorigenicity and also showed an altered distribution of Mel-18 in the nucleus similar to those
observed in tumor cells of mel-18 hemizygous mice. Examinations of the expression of other breast cancer-
associated genes demonstrated that brcal expression was reduced, whereas tbx2 expression was induced
both in the mel-18 hemizygous tumor cells and mel-18 antisense-introduced cells. These results strongly
suggest that mel-18 is a novel murine tumor suppressor gene and its haploinsufficiency results in tumorige-

nesis, possibly due to disruption of the protein complex formation and failure in silencing of target genes.



