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Identification of Differentially Expressed Genes in Human Small Cell
Lung Carcinoma Using Subtractive Hybridization
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Lung cancer is a leading cause of cancer death worldwide; however, despite major advances in cancer treatment
during the past two decades, the prognostic outcome of lung cancer patients has improved only minimally. This is largely
due to the inadequacy of the traditional screening approach of diagnosis in lung cancer, which detects only well-
established overt cancers and fails to identify precursor lesions in premalignant conditions of the bronchial tree. In recent
years this situation has fundamentally changed with the identification of molecular abnormalities characteristic of

premalignant changes; these concern tumour suppressor genes, loss of heterozygosity at crucial sites and activation of

oncogenes. Basic knowledge at the molecular level has extremely important clinical implications with regard to early

diagnosis, risk assessment and prevention, and therapeutic targets. In this study we used a “cap-finder” subtractive

hybridization method, "long distance” polymerase chain reaction (PCR), streptavidin magnetic beads mediated subtraction,
and spin column chromatography to detect differential expression genes of human small cell lung carcinoma. We have
now isolated ninety two genes that expressed differentially in the human small cell lung carcinoma cells and analyzed of
12 clones with sequencing, nine cDNAs include tapasin (NGS-17) mRNA, BC200 alpha scRNA, chromosome 12q24
PAC RPCI3-462E2, protein phosphatase 1 (PPPICA), translocation protein 1 (TLOC1), ribosomal protein $24 (RPS24)
mRNA, protein phosphatase (PPEF2), cathepsin Z, MDM?2 gene and three novel genes. They may be oncogenesis-

related proteins.
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(bronchial carcinoid), 471 &+ H Y (bronchioloalveolar carc-
inoma) & 7|Ete] ¢te =2 T4 Erh (Dail, 1994). 7| B4
_7:‘_7—‘7, stA §-3ol wel AHFH Y (squamous cell carcinoma)

o} (adeno carcinoma) * A1 ¥t (small cell carcinoma) © TH
*ﬂi—i%} (large cell carcinoma) 522 ¥},
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gt} o] zok% I'r°]' A AL 4““] 7184 Be u



Tz e 32 Y=y GAe S84 aEn,

Ao Z7|Ao] tje 88l F|H FRXA B
7} A AAsE s sote] 2oldtke] B A o
7] HEe] ARES 29 & ooy I gk e =
7\, 2AehE 25 Xsade] #4 agla Age] 27)
WA So] BHog FUEAAS] AReel ged, #A

AN AR 7set HYe] FUEAAE carcinoembryonic
antigen (CEA), squamous cell carcinoma antigen (SCC &+¢l) 2
neuronal specific enolase (NSE) 5-¢] 9l.on #¢te] AlE3
W} CEAw AYol, NSEx A7 Ul&8]A] AlE (Marangos et
al,, 1979) £ APUD (amino precursors uptake and decarboxyla-
tion) A Eol|lA FEH|=E oz d#A glo] 53 v|Es} &
AE HY A X8 v-3-8 Hrlehes BXZ 7IA7F B
= o} 91t} (Pamies et al., 1996).

2 AT $Y B3] 2AXE Hode] {42 A4S T
Eolx o wdHE FAAE st AEY $A¢ 7
& setstiaz) itk E HEEHE FHAke] ol o
& #lsle] AAE AYe JAdde) ¢ A A=A Bk
olgt AW dF FAAAZA 7HX7F JdEA] dolEgt
th o Wi o R ¢F ARAA BolstA wdEE fAAE
cloning@}7] $13§A] PCR-based subtractive hybridizationg- ©]
|3ttt g3t dole] DNAE #4387 18k 'Cap-
finder cDNA F4WH 3 ¥/44¥ cDNAE FE317] 931
long distance PCR¥H &, APHA o2 Fd== g &7
Hoz #2317] 3} 'biotin-streptavidin' magnetic isolation
system 2, -2 DNAZS AASH] $131¢3 ‘Sephacryl S-400' spin
columng- ©|-&-3}ch
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1. Total RNA isolation

TEe] PR Ao R AAHE F-9l9] F-E Ao,
ZZkol BAE 543 § AAAL SolA nfdlEla o] 9
AP E 918 Chomezynski®] B (Chomezynski, 1993)°1 ©h
2} Tri Reagent (Sigma, T-9424)Z ©]838}o] total RNAE #]
Bl 22]% RNA pelletS 50 pl9] TE buffersll =<1 ¥ DNA
AL AATY] A5t HF B 05 pg2) DNaseE 37°Col
A} 303 #2355l 2.1, phenol : chloroform : isoamyl alcohol
(PCI) 2 chloroform : isoamyl alcohol (CDE H &3t} £
H total RNAY| ratiot= F3% 260/280°014 1.8 o4& AH&3}
St

2. cDNA &4

1) Tester cDNA &4
HY249] total RNA 1 ug@} 5'cap primer 10 pmole, 3-oligo

primer 10 pmoleS 70°CollA] 27t WA 5 Lol Fo
WZEA|Z] 2 5X 1st strand buffer 4 w2} 10 mM dNTP mix 1 d,
20 mM DTT 1 pl, RNAsin 20 u (Promega, N251A), Superscriptll
(Gibco BRL, 18064-014) 200 uE #713te, #F 73] 20 =
REE F 427TolA 2417 WHEA7) 3 72Tl A 723 7483t
o 45 B4t &35 cDNA 10 g FFOE
5'-cap primer 10 pmole, 3-oligo primer 10 pmole, 10 mM dNTP
mix 2 pl, Advantage PCR buffer, Advantage Polymerase Mix (Clo-
ntech, 8417-1)8 A7F3td HF 53] 100 = PCR (Perkin
Elmer 2400)2 A3}tk PCR 2702 95T 3%, 95T 20
% 63T 1%,68°C 627t 25cycle, 68°C 7% AAEHTh

2) Driver cDNA &+

A4 ¥ 229] DNAEAS 130 total RNA 4.5 pgT oligo
(dD)ys 0.5 pugs 68°ColA 387 BiAAT $ Aol Fo Y
Z}A|7] 12 MMLV buffer2} 10 mM dNTP mix 1 pl, RNAsin (Pro-
mega, N251A) 40 u, MMLV (Promega, M1701) ¥ HA}F &4
200 uE H7MA, HF 59 25 nE TE F 27TA 24
ZF WHSAF I 12Tl 7R 7HEEY a4 E B8]
Sk FAE cDNA 4 WE TS =2 random hexamer (Prom-
ega, C118A) 1.5 pg¥ Advantage PCR buffer, 2 mM dNTP [0.2
mM Biotin-21-dUTP (Clontech, 5021-1), 1.8 mM dTTP, 2 mM
dATP, 2 mM dCTP, 2 mM dGTP] 5 pl, Advantage Polymerase Mix
(Clontech, 8417-1y& H7}ate] HF 53 50 w2 PCR (Perkin
Elmer 2400)& A A58t PCR 202 95T 38, 95T 20
%, 37C 18 30%, 68°C 3537} 45 cycle, 68°C 73 24313t
o]¥ driver DNAS 671} wbeol] W7o PCRE-E3I Z47}¢]
subtractive hybridization®l] 271 tube®] AF&-3}31c.

3. Subtractive hybridization

Tester PCR A= 100 pl¢} driver PCR AHE- 100 pl& 411z 3
M sodium acetate (pH 5.8)2 20 ul, 100% oIeH& 550 WS A7}
3le] 20Tl A 2417 B Fof A Ak dAEe 8k
FENe AASL YA pelletol] 70% NS A7)l
AL, A2oA] 713238 T tester/driver mixQ pelletel] &
T 50 WE Arkete] $Ad] 5tk Tester/driver mixE 98°C
of A} 583 WAAIZIT 65CE wlE] Bl9)E 12X SSC/1% SDS
50 ul (&5 % 6X SSC/0.5% SDS)E 73t HE Hu
100 pl2 2u}2 65°C water batho| 4] 184)7F ¥H$ AT} St
eptavidin MagneSphere Paramagnetic Particles (SA-PMPs; Prom-
ega, Z5481)F 05X SSC 300 Wz 3 AHstr AHEL HF
100 1] 0.5X SSColl F-FAlZlth 28]t 400 ol Bt
#% 5 0.6 mge] Streptavidin MagneSphere Paramagnetic
Particles/0.5X SSC 100 pl, Z12]31 hybridized tester/driver DNA
mixE F7Fsln AFE 7Y 600 hE ALNA 10587 SA-
PMPs )Z}¢} biotinylated DNASF Z3A1A SA-PMPs YA}
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g Aoz sletehsla 4% HE Al wbeell HRATH S
Aol 0.199] 3 M sodium acetate$} 28] 3] 2] 100% &S
< A7k -20°C°ﬂ’\1 W3 B o 4R st A
1tk ZAEE 70% NHER AFF 5 F2elA d2A)7]
50 o] BHFE 59 13} subtractiontHES AT ThA]
50 pl9¥) A WA subtracted sampleS 53 DNAE 3} &9
tester DNA PCRZ-Z0A 1 FU3A 100 W §EGHellA 10
cycle ZZ31 ) A biotinylated driver DNA 100 p1¢}h R
WA subtracted sample tester PCR SZAFE 95 WS A1 A
WA subtractive hybridization™# 2 L3¢ W o2 23} su-
btractive hybridization& 2 A18}3 232} subtraction AHE (50 )
< A 10 cycle PCRS A3 0L S-Z-9 22} subtraction A}
£ 95 pl9} biotinylated driver DNA 100 Wl & A3 g
o2 33 subtractive hybridizations A&ttt HF 34}
subtraction AHE-S EtHA] 100 pl HES-29llA 15 cycle PCRE
AAETE PCRFEL PCRAA FAA A7) Wolg &
o]7] 913 ¥ 60cycle® ZH3}A| Gkt

4. 22Y

N

cDNA2| 3-endol] A-tailing®] =& AL o] &5k pGEM-
T easy HE] E2Y 3Rl AA5H3-& pGEM-T easy HE]
(Promega, A3600) 2 pl, 10X T4 DNA ligase buffer 1 pl, 32} subtr-
acted sample 3 pl, T4 DNA ligase (Promega, M1801) 3 u& 37}
& FHF593 10 pE 4TAA B wSAR A J94
e Ag 5 uE 3 tdd IM109 E. coliol calcium
chlorideE ©]-83 WHoZ P Aol AEu)AQ] ampi-
cillin®] 7+ LBl 40 ¢ X-Gal?} 4 we] IPTGE =
o 3k 3 HE39ich YR white colony S BT creakingdHo]
Zalan=o] 3718 ST ligation F - T8 Ut F
R7|e] AlgE skl QlAprep Spin Miniprep kit (27106)S
olgste] Fetav|=E E3ITh e & DNAYL liga-
tion¥ AAttal WHE 53709] AIRE AHsISIAL o]& HEY
SP6 promoter?] primerE ©]-8-3t B71AE& 24T

5. Dot blot

1) DNA probe A%t

Subtraction3}7] 2] tester PCR AF=3} driver PCR AHE-S
dot blotting3}7] 913+ probe®] FHOZ ARSI 27+
tester?} driver PCR AHE 50 ngS 419] 100°CollA] 383 744
st MAAZ F D5l FiL g oA 500 pM dNTPs 2
ul, 10 mg/ml BSA 2 yl, labeling buffer (Promega, U1151) 10 pl,
[0-2P}dCTP (50 1Ci, 3,000 Ci/mmol) 5 pl, Klenow enzyme (Pro-
mega, M2201) 0.1 u& 413 37°CellA 2413 3023 W42
%, 100°ColA 223F 7Hdste] Whg-& T3 0.5 M EDTA 2
ulE A7kt 18] 3t trichloroacetic acid (TCA)YEH A WHHO

o
i

2 349 probed] E&E A8, UHAE AE
20Tl 2#Askgich

2) Vacuum transfer

Bio-Dot Microfiltration "] (Bio-Rad, 170-6545)%] manual-S-
Za13}ke] tester probe hybridization®} driver hybridizationS: 9
31 membrane 2732 FH|3ItE AE3k 537) A]E9] DNA
400 ng& EcoRIA 23} 200 ngS membranedl| H7Fsk7] A
o HF 2y 25 well HF §% 04 M NaOH/10 mM EDTA
S H7hskar 100ToA 1027 7HEste] RAAT 5 Exig
4o 9ol Fof Wz A)Fchk ]934 2 M ammonium acetate 25

£ A71ste F3AA ARSI TE 128] 3L Hybond-N* me-
mbrane (Amersham Life Science)-2 6X SSCo &A1 3= Bio-Dot
Microfiltration X0l AX8}1 HH< 500 ulZ membraneS
23] Wk =3} AIFTE WAEAIR 53709 AlEF Bio-Dot Micr-
ofiltration “FA|l H7isly R=dA AF 72U membr-
ane®]] ©]%FA]7]L 2X SSC 500 pl= ¥ Fch o)A Bio-
Dot Microfiltration “X]ol| 4] membraneS 7ol 2X SSCof| &)
T ¥ UV-crosslinkerS AF-3l 1A A3

3) Hybridization

18X SSC 2.5 mI$} 20% SDS 187.5 pl, 50X Denhardt's solution
750 wl, 10 mg/ml herring sperm DNA 75 pl, 0.5 M EDTA 15 W& 3
7teted HE 50 7.5 mle 2 ¥ ¥ transferdt membraneS- hy-
bridization bottled] 713} hybridization ovenol] 4] &2 A]7]
HA] 68°CollA] 44131 pre-hybridization AZ T}, Z¥2}+] tester pr-
obe 15 9} driver probe 40 plf"— 2] 100CHA 5%7F 71E s}
o WAA7|31 GgollA] 2% ¥ pre-hybridizationo] B 84
o] A7}¥8la hybridization ovenol| Al &HA)17|HA 68TllA] 24
A2} hybridization*] Z1t}. Washing buffer I 2X SSC, 0.5% SDS)
18 me 2 3T & ThA] washing buffer 1 18 miZ -2l A
A3 A 71HA SEZE washing3} T} Washing buffer 1T
(0.1X SSC, 0.5% SDS) 18 ml& 3 7}3}e] hybridization ovenol|
A AAZTHA 68TCTlA 2087 2 AH3BLGITE AHo] &
Y membraneS 3M filter paper?lol A ZZAI7|3 H]d e
2 B3 F Xray filme Yo 70TolA 242413F ZHFAIZ T

6. Z=9 XMz

]

43
4%

oV

Z2]2 ZA| 10% neutral buffered formalinol 32733+
%7 (Sakura ETP-1200, Japan)l 4 70%, 80%, 95%,
A2 A GAR 55 3L xylene A BA, IR A
AE A ¥§7] Bivimed, Germany)ollA EojE 3 -2
F7] (Reichart-Jung, Germany)ol A4 4 umé] A& RHE
F slideo] 2+ AlA A EHE 3T
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Z 1042t FdEZZ O 2 osteosarcoma 29, breast intradu-
ctal carcinoma 2| & Hhd3}o] capillary gap slide (DAKO, A/S
BioTech Solutions, USA)9l -2+ AJ it}

8. H & E staining

vPdE AAg gaetd 3t deage A5 ez
hematoxylin (Muto, Japan), MFEZA A2 2 eosin (Muto, Japan)
AL o F 959 TEZEEH FeYEZE g5 9 gag &)

1 xylenedl A FRARS AR B

9. Immunohistochemical staining

Hematoxylin™} eosin® 2. FA43le] 2A8M4 S 35w
ZHA 2AT dde] BAL NN WEAIH o
cytokeratin, chromogranin A, NSEZ & 435}%131 MDM2
AE FotollA Tty 55 g1k flal AAsHiTh

rr

AL avidin® biotin Atelo] 7t AFEE UE AY
B e ABCHH =R 318+l YxFHA| pan-cytokeratin
MNF116 (DAKO, Denmark) @EE34E, chromogranin A
DAK-A3 (DAKO, Denmark) SEE3 A&, NSEo o3t A
23 BBS/NC/VI-H14 (DAKO, Denmark) SEE3H42 2+2}
A2oA 1:1000.2 84 ARSIt MDM29] HLEE B
7] $1%F YA 2= anti-human MDM?2 protein clone SMP14
E L4022 34 ARgSgith JATHEe 9 sEa =
AANE 4 ym FAZ Fep] A SRS AAT F
100%, 90%, 80% = 70% oet&o] 124 o] g4:4]7]
I FRFE At 39 dEEasE 2R 9o
gojrg] 3083 Ao & F PBSE A3t MDM29]
745 HAABEM pH 6.09] citrate bufferol| X F2GIE o] &
kel 10823 #th Cytokeratin¥} chromogranin A, NSEE
1:1002.2 EAd & 12 FA A2olA] s ghEA|

(DE@EIE@E
@ EEEEEE)

@E@ECIEEE)
@ EEEEE)

Fig. 1. Dot blot analysis of cancer-specific genes using radio-
labeled probes prepared from the small cell lung cancer tissue (te-
ster cDNA). pGEM-5Z plasmid and human small lung cancer
cDNA (HSLC) were included as negative and posive control resp-
ectively.

Fig. 2. Dot blot analysis of cancer-specific genes using radio-
labeled probe prepared from the normal lung tissue (driver
cDNA). pGEM-5Z plasmid and human normal lung cDNA (HNL)
were included as negative and posive control respectively.

Table 1. Isolation of differentially expressed mRNA in small lung cancer

Clone No. Gene description Identity (%) GenBank ID
SLC 270 Tapasin (NGS-17) 100 AF029750
SLC 274 BC200 alpha scRNA 100 AF020057
SLC 320 Protein phosphatase 1, catalytic subunit (PPP1CA) 100 XM_040090
SLC 570 Cathepsin Z 100 AF136276
SLC 575 Protein phosphatase, calcium-binding domain 2 (PPEF2) 100 M_003413.4
SLC313 Chromosome 12q24 PAC 98 ACO003029
SLC 567 Ribosomal protein S24 97 M_005862.1
SLC 543 Translocation protein 1(TLOC1) 91 M_002971.1
SLC 523 MDM?2 gene 86 AF144029
SLC 033 Novel
SLC 420 Novel
SLC 580 Novel
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Fig. 3. Small cell lung carcinoma stained with hematoxylin and eosin. (A) Tumor consisting of loose nests and diffuse sheets of small
hyperchromatic cells infiltrating the subepithelial tissue of the bronchus (>X100). (B) High power view of the tumor showing round to oval
hyperchromatic nuclei with no distinct chromatin pattern and scanty amount of cytoplasm (><400).

713 MDM2E A2olA 1:4002 X5 GFE 13 A
& AtadA s ARl F PBSE A1A5}, biotin
3 A% 22 A (biotinylated goat anti-Mouse 1gG)E A2
oA 4587t RRAI7ISL ¢ F PBSE A 33T Avidin-
biotinyl peroxidase complexE 2-&o)A 307 ¥HgA71 2
PBSE A& F dAAIQ) AECE H7F519It} Hematoxylin®l
3 Z2EA F crystal mount2 Y8t #njH R A
733t

g I

1. 2MZ2 50| RS &8

Dot blot2 2 3 & A & F 1271 vector®] SP6-
primer= LI-COR 4200 seriesE ©]4% A5 87 A 24718
ol-g3te] EA8Iglom, 2 A3E NCBIS GenBankollA] Bl-
astF MBIt (Fig. 1, 2). 2708 289 WVINES A% 2
3} homo sapiens tapasin (NGS-17) mRNAS} 100%, 274 &
< BC200 alpha scRNA2} 100%, 313¥ E&-2 homo sapiens
chromosome 12q24 PAC RPCI3-462E2¢9} 98%, 523% &2
homo sapiens MDM2 gene¥} 86%, 5438 Z8-2 homo sapiens
translocation protein 1 (TLOC1)Z} 91%, 567 222 riboso-
mal protein S24 (RPS24) mRNAS} 97%, 5758 S22 protein
phosphatase, EF hand calcium-binding domain 2 (PPEF2)%}
100%2) “3578S B, 33T} 4208, 580 ZBL 2L
FrHAZ Fd3HiTh (Table 1).

2. Small cell lung carcinoma

1) H & E staining
78R 9] IS AE-g VY] =Ed g s

3 21 sEE e VR ST FEES e 4
AoRE A MEAL 7Y S3AY BRddeln 4
A @2 FAEE 7 Yo A7 BEHAT Fig. 3).

2) Immunohistochemical staining

Al A Zoko] 7hH S 213 AA|SE pan-cytokeratin immun-
ostain’d ol Al AIZZL dotHEl2 ] Zgk & B
Aok ABNER7| D94 T4 T2 A3 chromogranin A
immunostain® NSE immunostain’doll = 3 thEe] A
FAL Mo HgkS FHE Bk

3. MDM2 &l ™

19
[P
bl
Loj
gh
i
fot
S

MDM2¢] g HY| $13 F 1049 2ME HGz2A
R | FHLE YEiReH 1 F 1de

FTdxA AA ZA diffusestA NS B o} FF
AEAA L2A vhg-& X &3 7R AET F
73 ¥hS Bom UnA] 1de AR Fdvs
£ B3 29 2% 7 AlxgelA MpM2rt B
o A EZ A A breast carcinoma 1< A RE ¥H-5-0] 1}

o
o
2
o
3
rir
jin)
(3]
2
2
o3
0,
X,

b

[o Jis] a-al
EFtEd intraducti ] FF2d oA multifocal3HA] HH-S
HAT} (Fig. 4,5)
o FH

AAE HYLe AFH o Fo FARAN TAE wz

= 0t} (Saccomanno et al., 1974; Weng et
al,, 1992; Richardson et al., 1993). Z@| A4 AZ¢o 2 F
o] g d7] ode AS Ex odF} AR A
HAslxe A9z sket 48 AFT; (Niklinski et al., 1995;
Amaral Medes et al., 1999). & G7ollx] ae AT g
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Fig. 4. Breast intraductal carcinoma stained with MDM?2. The intraductal carcinoma of the breast shows positive cytoplasmic reaction
of scattered tumor cells against anti-MDM2 antibody (<200, A and B).

Fig. 5. Small cell lung carcinoma stained with MDM2. (A) The small cell carcinoma of the lung shows positive reaction on the edges of
the tumor nests against anti-MDM?2 antibody (><40). (B) High power view of figure A shows granular cytoplasmic reaction of the tumor

cells (ABC, %<200).

dnE3 27402 lymphocyteE B2 2l T2/} B
o] Mxe] o] AUt Y &

YldolAL wlg- AFAdoln o dAH)
ARE-E/de] R #EEHY AEad ”H—r 2—}0}’\1 32
T e HYS she AFA M Hgelnk A LA
X Hgo] Uit Eo)H] BAAZE cytokeratin (Moll et
al., 1982), chromogranin A (Earl et al., 1987), NSE (Shimizu et al.,
1983) T2 &eiA itk ol upel £ AFelM s LAE
Hed T4 Al 712 G2 H&E, ZAA Uigt He
22 3}stA M O 2 cytokeratin, chromogranin A ¥ NSEE &}
Aok oo HEg TS At WA sEE vhge] 2
Iz B o 2 2o AEE 242 J¥EHA 2ME HY
52 R 2y AA) AR o|fHE FTU¢R
A markeroll = E 230l o] £H marker 9olE T2E &

A F o8 77 ot ABWEHA FE AME HY
9] AFE oA7sIAY 27| Foll 5o1AQ] markere EA
U

AAE Fo 2H0E AZY FHAY] F4F A2 &
AAAE ws7] 8 7 ATolxe dv)d 4 Hex4s)
gHoz g Jod AME AFF O Z subtractive hybrid-
izations o83t AMEE ] S 3igick A o
oneg driver probe . dot blotdt AFZ v}Fo] HIkE W false
positive clone®] WERFA] 2858 B 813121, positive clone
o] IME AT A 379 E8L dEAel e At
7k B3 g APt gl AEE AT WA orlle] &
£ 4540l e Al EYl ZAEL signal trans-
duction®l] FH-F-H A2 MDM2 } protein phosphatase 1, ca-
thepsin Z ©|21.0H, MZL B ATA ) AEe FAHAAZ -
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bosomal protein S24, translocation protein 13} tapasin, 2231 7]
5ol ¢aAA ¥ FAAE BC2003} chromosome 12q24
PACE ‘jebgth '

B ATodE 4¥an w8 2FY FA% F A
ool WA WA} sloka ole] Ll ps3dt ¥
AZ GHoted By 2 AT QAN AT} A3
29 MDM2 ©jde] Bae gelsialt Mazsiet o
AE o] 83 LM ] o] )82 MDM2 (Murine
Double Minute, clone 523)= 5= p53 tumor suppressor activity
g 243l 715 7 SEFAAIH (Momand et al,
2000), p53 protein degradation rateZ 373 ZH3h= o] FH
71522 AZrEc} (Haupt et al., 1997; Honda et al.,, 1997; Kub-
butat et al., 1997; Midgley et al., 1997).

dutdog fFaxbdd dhlge] 23, AEd 92 &<
S AaME BdzAs S whe-g AaEh B ATl A}
£3 2AE FgeA Veld MDM2¢] 2ol e At
AAE FgolME BHEER B 98 ps3ol Fdolid
Z3 10015 TR AAste] A9z 58 G448 A
ok % 1049 2AE g2 FIHeS 2] fF dE
Z2 FE o2 249 osteosarcoma, 299] breast carcinoma®
Ag GAL sialch 2 AT} 2009] AAE H G 149 br-
east carcinomaZZ o] FAWHS-E B EH ol F R4 &
AZ s gzAo A 24]9] Fduts AHAE BILF Stefanaki
53 #4138 ATE BT} (Stefanaki et al 1998). G H-S-&
Bl 2AE HY 2o F 1ele T2 AAd 24 diffuse
A fAE o] ek FeuheS B MDM27t ZsHAl Ed
H1 SS IAT F g oleke g FdErHo
2 breast] %% intraductel] $1X3 FEAEAA DEHo=
multifocal3tA] 733 W8 BoH 33t Axd B 2
A Whghs Fdg Btk o2l ERE ol Ads
g fou Arld e Aoz FHEN. Y 542
P43 A gole] AME HY 2HE ARGl I
AL oput Ae FAdurgel wlE vF o W&

e
g

B &40z wAsT o83 Aol A AN
H7], Mol o, FUAXNFAH, A5 5o Zfoloff o
Ao AziEn] B @ oMe @ad] 22 2T Highe)
A} MDM22] F53Q AR 13l ofde] A3
22 o B AT 2AE FHedelMs: MDM27t 23R
geEgh Tey % FYoA GFF5AHAAEA MDM2
o] Woslstxa sty A7t o] Fojx|a gleH H|F AA
X gl it Rus "2 gk oH oA AAE HY
of 2] MDM29] WHT oFo tig AGHY AFEA
I BAE FEITE AT FHoe] Ag 2 oF Az
A o 88 Aoz Yy
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