J Korean Gastric Cancer Assoc
2002;:2(4) 1 213-220

O MHO

|-

QUMUOA O] QE K} 2H

X e el Il T e TR i BN T o m SN el 5T ES = =T £
OIZS - HME' . sl - YEIS® - ZUA - HUF - z0|& - HEL

Gene Expression in Gastric Adenocarcinomas
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Purpose: The cDMNA microarray provides a powerful alter-
native with an unprecedented wiew In monitoring gene-
expression levels and leads to discoveries of regulatory
pathways involved in complicated biological processes. Our
aim is o explore the different gene-expression pattems in
gastric adenocarcinomas.

Materials and Methods: By using a cDNA microarray re-
presenting 4800 cDNA clusters, we studied the expression
profiling in 10 paired gastric adenocarcinoma samples and
in adjacent noncancerous gastric tissues from the same
patients. Alterations in the gene-expression levels were con-
frmed by Ysing Morthemn blots and reverse-ranscription PCR
(RT-PCR) in all of 4 randomly selected genes.

Results: Genes those were expressed differently in cancer
ous and noncancerous tissues were identified. 44 (of which
28 were known) and 92 (of which 43 were known) genes
or cONA were up- and down-regulated, respectively, in more
than 80% of the gastric adenocarcinoma samples. In cancer
ous fissues, genes related to genefrotein expression, cell
cycle regulation, and metabolism were mostly up-regulated
whereas genes related to the oncogeneftumor suppressor
gene, cell structure/motility, and immunology were mostly
down-regulated. The semi-quantitative RT-PCR results for
the four genes we tested were consistent with the array
findings.

YA HAY, FHA AF FAAE 37 147
Eetita o2 25874, 62715
Tel: 0512402970, Fax: 0512422070
E-mail: seckca @hanrmadl net

Ao r2002d 128 119, A d 2002 12E 25y

=01 =

213

Conclusions: These resulls provide not only a new mole-
cular basis for understanding the biological properties of
gasiric adenocarcinomas but also a useful resource for
future development of therapeutic targets and diagnosiic
markers for gasiric adenocarcinomas. {J Korean Gastric
Cancer Assoc 2002;2:213-220)

Key Words: Gene expression, cOMNA microarray, Stomach
cancer
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AT A B 1099 A 2 02RY A4S 29
3 ulZo 45124 ek S A A7) B8 3
AeNA AHsle P2 ¥4 24 TEG e EH o
o7} AT AET 5 A8 D EAE EAS Tl
e 2AE ) Ak ol 308 5 WE T242 ¥
-80°Cel Rl =88 dn d 3 e FHE 10%
2] buffered formalinel] 37 X|F] I paraffin sectionS hemato-
xylinfeosinel] <2-9slg ol ¢4 ¥W7)E American Joint Com-
mittee on Cancer} International Union Against Cancerol 2]
7% International TNM systems o] 8-3le] &3} wg|et
g BRE wlgsld AAsE
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(1) T7-based RNA Amplification and hybridization: 7 4
RNAY TRI REAGENT (Molecular Research Center Inc.,
Cincinnati, OH)& AH&3le] WER 242 Ry L3yl
o} $£2% RNAT 1 unit®] RNase inhibitor (TOYOBO,
Osaka, Japan) S205kel] 10 unit®] DNase 1 (Roche, Basel,
Switzefland) 0.2 37°Ce]l 1.52)17F He)2led o} Y ge-
nomic DNAE AlAsIsdch 70°Cel| 1027} incubationdt
A z=A4L A A o) whEF RNAE Roeasy Mini Kit (Qiagen Inc.,
Valencia, CA)2.Z AHAS1E ) Dnase 122 A3k 25
RNAT T7-based RNA amplifications 423l o}, 349 &
Al ¥ 22 sample®HE] 8~4012) RNAS o) 3§
A% ERD NAD 279 RNAE 25 4 ol
Cy3-dCTP, Cy5-dCTPE 7+ 37)8 3 A =42 A Al o)
Z} microartay hybridization=- A] 883l o

(2) ¢DNA Array: 10739 S|¢z383 wjFgzd4
MAGIC™ microarray (Macrogen Inc., Seoul, Korea) . 2-4]2)
Bk o] microarmyis 17FS] FHEYE (DNA library = 58] 24
2 46007H9) cDNAS E 3313 9tk Double-stranded cDNA
probes L4317 53 Macrogensll A #|33F labeling kitE
o] &35t

(3) Data Analysis: Microanayﬂl AN ImaCene™ analy-
sis software (BioDiscovery Inc., Marina del Rey, CA, USAYE
Agstel BAshEch Solo] TARA) BAY F
Ao G FBL B0l At dob Y spotol]
A WAEAE AN F, uFdEgs ag 239
mRNA 28-S JeR= CyS-specific channel® Cy3-specific
channel®] &M E Z7He] spatell A AdstE

H| = ¢DNA microarray 237} 2HzHe] A&7} 7|+ EA
A 7he) e A 2] AR vl JEhA|RE o] 3o

A Bl AXRE Y37l oldd. ¢ DNA
microarray AHZHE AR E EEH 2T 7] 313 Cy-3-
fluorescence®} Cy-5-flucrescence 758 7o) 1x10° o]3)
2l gened Algl3tal, 47t A4 =28 T L7 Aol
29 o] 4 FAANES A 28z ALY EE
B2 05 ol31¢) RAAEE AR F Ao 2
2541708 FA27F A-sg ok ¢(DNA microarray s E3Y
4o 254108 $AAEA) T RAAEE oMM
(http:/fwww.ncbinlm.nih. govfentrez/query.fogi?db=0OMIM)}
PubMed databasecl] ) ZA3led modification of the NCBI
Clusters of Orthologous Gene classification®} tHZ3le] cell
cycle regulator, oncogenef/tumor suppressor gene, metabolism,
cell structure/motility, signal transduction, genefprotein expres-
sion, angiogenesis, immunclogy ] 8§ 2.8 ERF3Ed

(4) RT-PCR: ¢DNA microarray 28] Ag]4& #elsl
7l A AN A BHD F N FAAEpRAL
MI8391, CAST: Die2i7ys} =4 =dd F A9 43}
(MANIBI, NM_007230, [FNGR2, V058752 tHiges
RT-PCRE Al&83lEcr 5ugd SuperSeript Preamplication
System} oligo (dT) primerE ©]&-3le] Hh5-53 20010l 4
chd7he] (DNAE @43l First Sirand cDNA Synthesis
System (Life Technologies Inc., Rockville, MD, USA)2 54|
33 olF soul FHE IHA3gd PA9 DNA 1iE
FH o7 3le] §32} Eo]F 4 primer#} Tag DNA STHE
A% Agste] 94°cell A 2%, 13] §H5A17) 32, 94°Cel| A 30
&, 55°Coll A 30%, 72°Cell A 1R 3o 253 whg A
PCRE Al3Pslgdel. B4 o= 3l DNAY £F R
PCR SHE-5 gelell A71dFA1A #3931, =3 pGEM-T
easy vecior (Promega, Madison, WI, USA) £ 3
7IqE B4 T3l Eelalgoh U8 ok S0
2 #Holslr] 3} internal control® S-actins AF-Ssl9do)

e at

Ae] el | A 109 Wel 2 EE EAAT
QA7) E Table 1o EAIBEA 523 A4 3219
FE ¥ 2704 & A4 = vFHY H=3, T
7 105 o2 3le] microarrayel] EHH 4,600709)
¢DNAS} EST (Expressed Sequence Tag) SollA 2 Log
(adenocarcinoma/non-cancerous tissue) 3ho] 1 <]l -3¢}
1 o|319) 459 25410(552%) 8 A7 didox 315
o} Microarrayel] T tFE9 FAREE B 53l
hierarchial clustering algorithmS ©]£-3} phylogenic tree S %
o} flAet 28 Soll A Tabe 10 FAH Wz 2254
ol EA T FoE e H4%Y AHEFE #2E 7 9
9 chdata not shown).
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Table 1. Histological examination of gastric adenocarcinoma samples

Sample no.  GenderfAge Location Differentiation Depth Lymph node Stage
1 M/73 Body Well Perigastric + 1A
2 Mf70 Antrum Well Perigastric + v
3 M43 Antrom Well Perigastric + IIIA
4 Fj62 Body Signet ring cell Perigastric + v
5 Fi55 Antrum Moderately Mucosa - 1A
6 M/53 Antrum Moderately Perigastric + mA
7 M/63 Antrum Poorly Perigastric + v
g Fi51 Body Moderately Perigastric + v
9 F/66 Body Well Submucesa - 1A

10 M50 Amntrum Moderately Perigastric + v

Table 2. Transcripts highly expressed in adenccarcinoma than in paired normal tissue. Frequency is the number of expression among

10 samples
Functicn Accession no. Gene 2Log(T{N} Frequency
Metabolism NM_014018  Homo sapiens mitochondrial ribosomal protein 320 10
528 (MEPS28), nuclear gene enceding
mitochondrial protein, mRNA
Cell cycle regulator AF246221 Integral membrane protein 2B 2.73 10
Cell cycle regulator V09412 Zinc finger protein 134 {clone pHZ-15) 3.17 9
Cell cycle regulator D14678 Kinesin-like 2 3.05 9
Gene/protein expression ABO014546 Ring finger protein (C3IHCA type) 8 288 9
Signal ransduction Y09160 Rhe guanine nuclectide exchange factor (GEF) 1 2.66 9
Oenefprotein expression NM_016042  CGI-102 protein 234 9
Signal transduction M16660 Heat shock 90 kD protein 1, beta 176 9
Cell structure/maotility U80184 Flightless 1 (Drosophila) homolog 2.81 g
Genefprotein expression D13641 Translocase of outer mitochondrial membrane 247 8
20 (yeast} homolog
Immunclogy V05875 Interferon gamma receptor 2 (interferon gamma 2.31 8
transducer 1)
Metabolism D16562 ATP synthase, H+ transporting, mitochendrial 2.26 8
Fl complex, gamma polypeptide 1
Metabolism 106419 Procollagen-lysine, 2-oxoglutarate 5-dioxygenase 2.18 g
{lysine hydroxylase, Ehlers-Danlos syndrome type VI)
Angiogenesis T03644 CBFL interacting corepresscr 2.09 g
Oncogencfiumor suppressor gene  YO0O0285 Insulin-like growth factor 2 receptor 204 8
Signal transduction V02680 Protein tyrosine linase 9 2.00 8
Oncogeneftumor suppressor gene  M14745 B-cell CLL{lymphoma 2 1.98 g
Metabolism X60433 Isocitrate dehydrogenase 2 (NADP+), mitochondrial 1.76 8
Cell cycle regulator ATF019968 Suppressor of variegation 3~9 (Droscphila) homolog 1.66 8
Metabolism X12451 Cathepsin L 1.60 g
Genefprotein expression AJ132712 Nuclear RNA export factor 1 1.59 g
Immunclogy ATF053004 Class 1 cyteldne receptor 1.37 8
Miscellanecus
Membrane transport D16469 ATPase, H+ transporting, lyscsomal 3.38 10
{vacuolar proton pump), subunit 1
Hematopoiesis AF054175 Chromoseme 14 open reading frame 2 223 9
Nutrient transport AF104032 Solute carrier family 7 {cationic amino 297 g

acid transporter, y+ system), member 5

2L og(T/N} = 2og{gastric adenccarcinema tissuefnoncancercus tissue).
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Table 3. Transcripts highly expressed in normal tissue than in paired adenccarcinoma. Frequency is the number of expression among

10 samples
Function Accession no. Gene 21og(T{N} Frequency
Metabolism 860232 Electron-transferring-flavoprotein dehydrogenase 2.02 10
Signal transduction AF146277 CD2-associated protein -1.65 10
Metabolism M14328 Enclase 1, (alpha} -1.32 9
Metabolism MOBMMS Folylpolyglutamate synthase -3.27 9
Cell cycle regulator V46571 Tetratricopeptide repeat domain 2 -3.14 9
Immunoclogy 141067 Nuclear factor of activated T-cells, cytoplasmic 3 293 9
Signal transduction ABO037801 Thyreid hormone receptor interactor § 272 9
Cell cycle regulator AF206019 REV! protein -2.60 9
Signal transduction AF263541 Dual-specificity tyrosine-{Y)-phospherylation -2.58 9
regulated kinase 4
Cell structure/maotility M60922 Flotillin 2 -2.46 9
Cell structure/motility AT031228 Collagern, type X1, alpha 2 243 9
Genefprotein expression AJ245553 Zinc finger protein -2.36 9
Genefprotein expression AF078103 Developmentally regulated GTP-binding protein 1 221 9
Signal transduction AB040890 KIAA1457 protein 2.14 9
Immunclogy V63336 Human MHC Class 1 region proline rich protein mRNA, -2.14 9
complete CDs
Cell cycle regulator M11722 Deoxynuclectidyliransferase, terminal -1.71 9
Gene/protein expression AF064493 1IM domain binding 2 -1.53 9
Cell structurefmotility V61234 Tubulin-specific chaperone ¢ -3.75 g
Immunoclogy Ts0800 Sema demain, immuncglobulin domain (Ig}, -3.32 g
transmembrane domain (TM} and short cytoplasmic
domain, {semaphorin} 4D
Oncogenefiumor suppressor gene  AF116508 Fis transcription factor TEL-2b 247 g
Cell structurefmotility AF070523 Vitamin A responsive; cytoskeleton related -2.38 g
Metabolism ABO18551 Chromoseme 16 open reading frame 7 223 3
Immunology AL 117423 Calcium binding atopy-related autcantigen 1 -222 3
Immunology AT 049954 S-adencsylhomoecysteine hydrolase-like 1 -2.12 g
Signal transduction D26069 Centaurin beta2 -2.10 g
Immunclogy Y14768 Lymphotoxin beta (TNF superfamily, member 3} -2.00 g
Oncogeneftumor suppressor gene X 14723 Clusterin {complement lysis inhibitor, SP-4040, -1.89 3
sulfated glycoprotein 2, testosterone-repressed
prostate message 2, apolipoprotein I}
Oncogenefiumor suppressor gene  NM_000875 Insulin-like growth factor 1 recepior -1.85 g
Cncogeneftumor suppressor gene  MI18391 EphAl -1.81 g
Immunoclogy Y08915 Immuncglebulin {CD79A} binding protein 1 -1.80 3
Angiogenesis AF035121 Kinase insert domain receptor (a type III -1.72 3
receptor tyrosine linase)
Metabolism ABO014547 Myotubularin related protein 4 -1.70 g
Signal transduction NM_014316 Calcium-regulated heat-stable protein {24kD} -1.70 g
Oncogeneftumor suppressor gene D16217 Calpastatin -1.62 g
Oncogeneftumor suppressor gene  X60114 C-src tyrosine kinase -161 g
Cell cycle regulator MB7338 Replication factor C {activator 1} 2 (40kD} -1.53 8
Cell structurefmotility M92642 Collagen, type XVI, alpha 1 -143 g
Gene/fprotein expression U51920 Signal recognition particle 54 kD -1.43 g
Miscellaneous
Hematopoiesis AKD01934 HSPC126 protein 244 9
Hemeoglobin V00491 Hemeglobin, alpha 1 -2.67 9
Proliferation NM_005780 Lipoma HMGIC fusion partner -1.84 g
Protein degradation AL050254 F-box only protein 7 -3.20 9
Related to cancer AB(33492 HHDC for homelog of Drosophila headcase 2.04 g

2Wog(T/N} = 2Log{gastric adenccarcinema tissuefnoncancerous tissue).
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1) Differentially expressed genes in gastric cancers

2E f4g 2o FAA 4EE ook Ao E
Uehigich 2e, 29 tei $A4 waele 27
3, 2541719 cDNA A4S EST Sl A 47l(1.73% )
871 ol el A=A (>R0%l A vIEdA =2d vl =
A dEE s, el 997 AR 2 s, 92
(362%)+ 80% ol el 4 fAgkmadd vlaf vlFaky md
A A gEsgen, ol F A% ol ¢4 $42
vl Genefprotein expression, cell cycle regufator, metabolism
B0l DY FHAEL A wFEFE 20 wlg) 914
o mEH A A BEREY 2, dE | oncogeneftumor sup-
pressor gene, cell structure/motility, immunoclogy Fof] S
$AAEE A AHY mH o e BlEy =HeA
A WU SIrh, Table 29 314 874 olh9] gk =Y
oA wERd 26 v G WA 9YE A8

€ BASF A
) Validation of microarray study

¢DNA microarray & B8l vhebd $i49 24# vy
fzAoiM ol FHAAEY Mg o}E wre o] ARE golsl
7] 28 EphA1;MI839], CASTDI6217%, MANIBENK 007230,
IFNGRZ;U05875, 442 F3AE o2& RT-PCRE A ¥)
gk ¥ g RT-PCRY A Ao+ Fig. 164 B A
F 7o) microarray®] e} Uxisigich ojp{ gk Uxje] A
I A4y AT Al gl A wEgd A H=
Hel| 18 HAgAA G A ERHEs FAAEY
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Fig. 1. RT-PCR results for the 4 tested penes in the gastric
adenocarcinomas and the paired newmasl gastric samples.
Sample aumbers (1 to 10} are shown on the left. N
indicates the paired normal tissme; T, tumor tfissue.
Colurmn A and B show that the higher expression of {A)
MANIBIINM_0047230, (B) IFNGR2, U05875 in the tumor
tizsues. The expressions of (C) Ephdl; MIS30I, (D)
CASE: 116217 are lower in the tumor tissues.

A7l cDNA microarray s ¢}-83} Aol gt A=A
4L 45 F ok

il &

A (DNA microarray® ©]-83 o7+ 3 Wl A4
oA 4 A ol4e §4A WS A% T I A4
Fd FAAEEE S48 Jeide A S48
Hel Aol N3} olHF wE FAF A5 ek 4721
1y abdel N3l M4E T8 Faks] 4ol fddd gl
WS G oz} ol A & 9% AE A4E A Yt
k] 82 B gl o ¥49 FAAERR 8
g o3l E Bl 4 A8 WL EHE AFHN £ &
At fAA g Heed A R4S F8 gAA 4
#HA A g o F4H APHE BHor Al #
= 9& Feoiw, medt Foke] Tl B gloide R
Hol g€ Ao g 7|tk B Aol A AREE U
gl A F2l ¥ 460070%] cDNAE EF3T Sl DNA
microarrayE o]-§so] HAY EAH w|FY 2H oY
TR HAY HolE FAT L EH AHG] oy
ef] ey A4 BRER] BELHQY HHYES dotR
b shgick A 2T vy =L FAA LE X
ol v WA Fefalgl o ol A B A A E o
viebhd §AR 4 Herl A9 EA4S EEHe®
vield ¢ 955 gulsle Aoz Andch

B ool A genefprotein expression (RNFS;AB014545,
NXF1,AJ132712, TOM20:D13641, RRP4O;:NM _016042), cell
cyele repulator (SUV3IGHE; AF019968, TTVIZB; AF246221, KNSL2;
Di4678, ZNF134;U09412), metzbolism (ATPSCH,D16562,
PLOI; 106419, MRPS28:NM_014018, CTSL:X12451, IDH2Z;
X69433)l] B23F FAASE wigdg H=Hd v 9
Kbl A=A LE=Eg Y

Ring finger motif2 cysteine-rich Zn” -binding domaing
5402 3, tardl eheld e superfamily® o] F01371
th(8,9) Ring finger domaine TH¥E.DNA 2|5 el
cheld 7he] A @b fislm, 0|52 BEUE FA2L
wae 24, AR Ad, i 2k 55 28t o
GE 71232 AE W2 =F F=skA ©doh.(0-12) H
Aete] A png finger BPEAY S o} RAE
A bt B odfdla 4l A vl A welE
= AaE Rald

o] EZzglo} el X4l anslocase (Tom20)e T
EZZ oL preprotein] AH A4 Fa3t TEAE
2 A vk T, Bd2w apoptosisd] FoF AMAE, £
23 74 f4ZA vlEES 0l ukd] A=A e
cartboxy- B8 2] A4 BEE E3d) Y B2 wl vl
EF =)0t 9uhe] Tom207) 4% 21848 BoFe BX
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7} FReh13) AALY LA == A8 HAZe)A Tom209]
oJihe ol ¥ 3ud df glon, Bd29hd] 4% &8 g
stel AL Tem209] AL B A7 A7 Rk
3 Az

Excsomes& H|ZE ] 7198 2H4) £E2 4, gt 714
8 Aholglis Ao 3 AEH o R A, Fuldo] ¥
=] 32 v}.(14) Exosomes Fo¥ahd o] SHEA7} A e A
2xl e o Pe3le, w3k 33 WHlgh-5o Aol
of gt} B ol A AL 2FelA A LR H Repd0S
exosome 5|9 3 FHR AR (15 ALY Tt
A pEg A7) v AYEojol & AL Az

Suv39HI Histone methyl transferase (HMTases)= 5%
A2 oAl E 3 23 epipenetic 2AGALR, pericentric
heterochromatin®] )%} silencing®l] Thed ¥hek.(16) Suv39HIS
AAY AL B BEEE B 2BY @A AL
HhS, ok HEA9 SUe #EE A RS N
ole], AZbg Y9 el Held(17) L2 Aol 49
SwHIS) A S Fk AU 2o} 922 4
b Aol o d3kS m|AEA X ud o abe gich

Integral membrane protein 2B (ITM2B)= capase-9)£4] ]
EZeelol AEE &3 ¥4 homeostasis) f4]el B
Q) Al ZE3) Aapoptosis) & 23 Ch(18) IL-290 &) A5
¥ T 3049 TM2BS] F2 Fellshont form)e] 4
AZAAE F=3hs qHH18) ITM2B 2] #elidong
form)9] T=8 LA AEIAE Fo3kA v B
DE P (19) B Aol A ITMBS fAdt 23049 F
o] gpAE gl o}, gy WAy 52 B8
7442 Ayt Hedw AR AT

Kinesin 4 5hill-& H|ZEu o]zl o] Fot 84
3l vl AR B4 35 @ A(microtbule-associated motors)
F, AAEZLLGFTE Dol I spindle HA T} 24H 5
o] Fed@ictn o AA D Pok(20,21) Fetola] EFretino-
blastomas) 2. 256 £329 % kinesin 4 ©h) = &
Ay FAAEe] ol EE(retinoblastomas) 2] 2F4J %
Zafo]] BBl FU FAAL shedo] XuE 3 9}
oa}22) AR AP L ofF L A]A] Lok

Cathepsin L& A E ] chilZ o] 3}z 8o Qlo] Fa3h
AE e BAE ALH Y BB E e, 3 A
ol 7 23 S2b4 B depiyl s
YER ok Watanabe 5(23)0] 4|8 kiR a9l
cathepsin B} Lo] #]eke] -4 F1ofol| dabe oty ¥
2 o], A A B A9 cathepsin B} L] H gl
W3 g M) o] FolA 2 Yok 24 AT} Ao F
ERfl= S el A cathepsin®] B4o] A4 JehuY, & =
2ol A cathepsin B 4 o] 22 ¢ AdlFH o2 S
AAR AS7 Bed AR AT Yohd) AL =
Zell 2] Cathepsin L-L L thiji23) el o) F9]9

Ao w2 manix)®] FH=EE T AG AEY AFe
o] o8 AFE & HAog oAAD25) 199549, Ple-
bani 5(26)< cathepsin B#F Lo] #]+ F3lel| glo] ol
GEF zFeEE FIAE F 2 37 o AgedlA
cathepsin®hc} 1 ¥ w3l Aol7} 93, 2 2857 o
2, ARk &Jo] A Aok 3 cathepsin® & A FA
9 HA3 Yol Fay IS B FER oz}, o AgkAl
A o Aol AL ALw HuERT27) I
ol Eo] A Tk Aol FAH S et ¢ Qe
ERT 247AE #elsle A9 F242 0% o2
Aok HZ9 3 3ol wpEd, AW AFZE No|x H %o
A 28z ok 319 E o) cathepsin L o] ¢ =4 U
Eht 2, ghdel |EZ AFE Mol A% 28A] &
Aol v cathepsin B #@o] ¥ £A Jehddn 34
th(28) o] R Fo|d] Feel] W& cathepsin®] HE2
Azslg s, 27] el JdelAg A5 AZHE cathepsins
Q) W el A ol whet W3k Havl g3 2AEA
3 Yok B el 27] 99ke] ¥ cathepsin L9 2 Log
{adenocarcinoma/noncancerous tissue) < 1.0255¢]9], 713}
A AL E 174732.% v F FAH F94E HolAl:
FPen 2 e 2AE o|He EuE YA 3,

B oA A oncogeneftumar suppressor gene (TEL2;
AF116508, CAST;DI16217, EphAL;MIS391, IGFIR;NM (00875,
CLU;X14723, CSK;X60114), cell structure/motility (TWA;
AFBO70523, COLITAZ;AL031228, FLOT2.M60922, COLI6AT;
M92642, TBCC;U61234), immunclogy (AHCYLIAT.049954,
CBARAILALII7423, NFATC3,141067, SEMA4D; U000,
CATS6;U63336, IGBPL;Y08915, LTR;Y14768)e1 Baldt #
AR HFHA =zl vl HAge) A A 2Ly
ek

F2elA TEL2 $-ARH= telomered] Zo]& 243},
subtelomeric region®l| 4§21 silencingsl] Thed ¥hok(29)
TEL2¥ TEL ETS (E26 transformation-specific) family ] -+
2048 3k 7 £ F WA E7el FIE AR,
2 A TELE 9749 944 TSl A vehdes ot
Q) Aol BT RuHYeh(0) ER retinoic
acid 42 0%} bone morphogenic protein-6B (BMP-6) #-7
27 TEL24 93 Eo]F oz AAEdE Ko, B3 A9
A2 A9 TEL2Y) 7152 Euslgdh Q749 94 Feol
A1¢) TELS] 9% MHC cluster kol $1A4]3)= TEL24] 5
A wf ol TEL2E Q17+ ob4] Fokell A d 4|2 A 5o
RAY Aoz YRR, B A7) TH2E HAS 27
ol A vk fz=Fd vl ¢A dEE g o}, H4g
Q) kA, ZsYel| A 9 TEL29 d gl ti A= +£39 A%
Py e AR 47dd

Calpastatin  (CAST)Z calpain (calcium-depedent cysteine
proteclysis)e] A Q1z}o|ck. T oEA4 vkl e T4
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= 71 FE5Y FATH AAA 2%, cancer
cachexiad 5408 Jehflis T% w29 03} vh5
(hypercatabolic responsey= A 24slA| 3l o] W s A2
E ¥ eh31) E3F calplaind cell deathel] 23 G&-g
gy H3¥9d.(32) 259 A TARNA FHE
7218 F9F 27 Sl g RT-PCR 42 Z3Y calplhind}
CASTS] mRNARZH o] Wgle]e] calplain/calpastatin B]7} S
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Receptor tyrosine kinese] Fph familye} 152 AE 3o
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=A4 3 }.(33) Fphrin AIFE receptor tyrcsine kinase?l
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el o) AZAFTEE | (nsulinlike growth
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t}.(35) IGFIR (Insulin-like growth factor 1 receptor)s &
7k A FgoR e W 7| PFHY Ao A
oh IGFIRE A 28] 44 74, AEFARFEY ¥ %
Soll $HE 22T AAAD (36) £ AT IGFIRE 5]
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