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Al & Ak ohel, Yobrh §3 At 9l X8 Sl 3
HAsHA o832 Awpolch>® #| DNA microarray s 3}
o ofA] HILE, Frleh BollA ey FkR o] AIS
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Table 1. Patient and Tumor Characteristics
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Welz4 AR 257 =
ABA WAMARE ARIE BAE B shick
710 B S AR A gkert, Ak YA}
S A3 ALtaglch Aol g BAL A2 A7)
= ofudt Xax A 9] b Al A& A ARG

WA AR AR F 24 Feael 162-27 Gyt
H A 2~3F Apolol] Ajgeisict. AAE 4F 5 #HAA
7b 3L, Edol AlskAl o2 FRlolA Ao, F4]
cryotubeo]] Hol deep freezerol] -80CE FZAHI st
RNA % A 4% A&3isich X548 ALK EE o5
o AJsjst g7} ket s sk snollA 2z x|
Az 22 AYREeE siglen, A4 AIAREE 3w
ARzl fzto s AHgstglcHTable 1).

o
)
-
O

e
12
b
e
()
A,

2. WAMEAL U BetsiateH

WAAAEE SR PAUNESE A Entracavitary
Brachytherapy) 2. FAEIRIT 1% B4R AEE Tl
kAl 10 MV X-ray2 A-8(Clinac 2100 C/D, Varian, USA)
dol A BURYo) AT 4REAS AAsie, DY A

Case Chemotherapy Age Stage TuI?COI;)SIZGB Lymph node CEA SCC at Izerl%lalt)li(())r};s(}iloséy)
1 - 47 IIB 6.3 - 1 2 216
2 - 62 1B 42 - 24 97 26

3 - 40 ITA 1.8 - 2.3 0.1 24

4 - 63 1B 5.0 - 241 8.6 234
5 - 61 A 5.1 - 1.63 13 252
6 - 63 IB 53 - 3419 9.5 27

7 - 68 1B 52 Pelvic 18 17 234
8 - 72 1IB 5.0 Pelvic 52 34 16.2
9 Fp? 41 A 52 Periaortic 29 5 25.2
10 FP 60 B 6.5 Pelvic 28 19.7 27
11 FP 53 B 42 - 15 13.8 234
12 FP 47 1IB 59 - 13.5 04 234
13 FP 64 1B 35 Pelvic 2.09 09 27
14 FP 65 1B 45 - 1.89 41 216
15 FP 56 B 6.7 - 16.5 4 252
16 FP 37 1B 8.0 Petiaortic 8.39 139 27

*CEA : Carcinoembryogenic antigen, "SCC: Squamous-cell carcinoma antigen, "FP: 5-Fluorouracil and cisplatin combination chemotherapy
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1.8~2 Gy# = 53] Alefsto] £ 9~10 GyE =A3I
Aol 36~45 GyE 2A% ¥, S AAsta,
WX EE AlRslsith WX 8 [Ir-192] FHY9EE A8
= DA4EEEHigh dose rate) %X E7](micro-Selectron,
Nucletron, Netherlands)E. 13] 4~5 Gy# 5~63] &£ 24~30
Gy Aldsisiel. oA gixgz o] 9~10 Gy
Frteiet. Aorsteta S wAdx 29k WEs S,
AN E ARl GRATE FAlell FARER st
goksl st WS 5-Fluorouracil 1,000 mgm™g A 1UFE] 59
A BFsa, cisplatin 60 mg/m’* S A| 196l BFs}e], 35
AR F 63] APt
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B9l gk R R ook, F2 AARA] o3t Al
EIAE AAsHE H3t EyvkFg 10). 52 SEAE
SollA] AFEARQ HZ(swelling) 3 Zol(hypertrophy)7}
Ha AE] AAZE HEaisleh AEA el gkt 2
719] L (vacuolization)7} A=) em] e vt (nuclear hy-
pertrophy), 5%, ¢3lEle= 5 Fet EEsA WAL W
32 Ho] AEAY BzA 47do] IAESIch A AE
AE #o] BAo] asjo] A|E I apoptosis)E A4l
A% Borh WAd I aAet ety HEXE
A9 22 AAE vlashd FAZe] FEE Al
AE AT A4S HYrkFg. 1D).

4. RNA 22}

AL B oA o =3 F 50 mgollA FAS
(homogenization) A7 < 9} 7]7|(Tissue - Tearor homogeni-
zer; Biospec product, Inc)E total RNAE FZsigich A
RNAE Ealslr] 8ol A&4 &7l @Al ribonuclease
RNase)Z AAsIG=wl, 8l AFS 2 371 HE7=

Fig. 1. Radiation change of the cervical cancer in hematoxylin and eosin stain. (A) Control : normal
cervix tissue (X100). (B) Invasive squamous cell cancer of the cervix, pre-treatment (x100). (C) Radia-
tion therapy alone at 234 Gy (x200) demonstrating cytoplasmic swelling and vacuolization with
nuclear hypertrophy. (D) Concurrent chemo-radiation therapy at 234 Gy (x200) with cell death
change similar to radiation therapy alone.
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40% o4& Aelsle] ALl Alokg uhE7) $jsie] 2
L3 B FHFE 2ES 9 EellAIQ diethylpyrocar-
bonate (DEPC; Sigma, St Louis, MO, USA)E 0.1% *]|s}o]
WG B ALk A RNA 23S 93] RNA lysis
solution (4.2 M guanidine isothiocyanite, 0.75 M sodium citrate,
10% sarcosyl) 500 yLE *d7}s}al, citrate-saturated phenol (Bio-
neer, Equilibrated Phenol A, pH 43102) 500 yL, chloroform
(Merck, Darmstadt, Germany) 300 uL& A7kstol 2 Eakehgl
o oL AgollA 3087 A F 14000 pmOE 4T
o WA Aeld 10587 PR el(Micro-17R plus, Micro
high speed centrifuge, Hanil)d}o] AFZ2oRS 2.9 tubeol] &
A 21 Isopropanol (Merck)S £z Hrlsle] 10~203] A
E e F 20CoNA A7} ol WZAIF o] E 4T
WAellA 14000 pmo. 2 104 F3t A E-2lslo] RNA A
= A3k 75% ethanol 1 mLE HAES 23] AHFG =
heating blockol]A} ethanolS Az=A|ZAC). HEA oz =&}
RNA A E-8 RNasefree water (DEPCE Ax|23 HF =
FPE f3lste] 260 nmol|A] F-3345 Al(spectrophotometer-
DU650; Beckman, Somerset, NJ, USA)Z FE& A3}

ARE Bol AL 7 27N 9% 2L oz 747t
o] ZAA| RNAZ 12 ¥, cDNA microarray s $J3)) AAA-E
A52A 38, A XS A e, PAAREXE F 8
g, AA-geksistay] WaXE A sul, WEXE F 8w
9 /0 T2 poolingS 4=, 7 pool Y Eztel
A sEnlE YA A Al RNAS BETL S
pg/10 yLo] ¥ =& Fnlslolct.
5. YA SIRA-HE Qg 0|88 £ cDNA

microarray

sAle] Fo2 el F018 A2 RNA pool ZH7bel thish
o] AR A(reverse transeription) WS ol g3le] (P33
FEAE DNAsE AR}t o] IS 7hgds] Qoksld,
3~10 pge] total RNAE- reverse tramscription ¥FS- (SX first
strand PCR buffer, 1 yg of 24-mer poly dT primer, 4 yL of 20
mM each dNTP excluding dCTP, 4 ;L of 0.1 yM DTT, 40 U
of RNase inhibitor, 6 yL of 3,000 Ci/mmol [P-33] dCTP o a
final volume of 40 yL) 3}aL, WS ETHEL 65Col4] 5E7F
wkx)gk 3 42Cd)4 387 ul-2sl9iv)l. Superscript reverse
transcriptase (Life Technologies, specific activity : 200,000 UjmL)
2 LT A7bska 42°CellA 3087 WXse] 12 W Al
Pstlar o]%& 2 yLe] Superscript reverse transcriptaseS 2%}
B Rl FUe 2xelA 3087 3t 24 ukeg 3l

N=85e

4

LAMLX R L DAILESSE HEXZ0 8 STUANLE 22y

9} o]& 05 M EDTA 5 L& 7k & 10 uLe] 0.1 M
NaOHE F7}sla 65TollA 30 &7+ whgsted zlo] RNAE
< AAsK FEH e 25 4Le] 1 M Trs (pH 8.00F 4
o} #EAES 3}l Bio-Rad 6 purification columns (Her-
cules, CAYE Ah&3to] AARBIIch HEAES] A Al
29 5x10°-3x10" cpmo|r}.

Z0F ¢DNA microarray nylon membrane< w]= -] R4
(National Institutes of Health) ~8}¢]7 A-(National Institute on
Aging)®] DNA microarry unitoll4] A2HE AL AHgsiaict
o] wldg|ele Research Genetics Aboll4] FEUE 15000702
human ¢cDNA Z-E2ERG 15K ZHE] AREGE], o7l
+ H-3}(differentiation), “r<H(development), ZA(proliferation),
14 8] (transformation), A)ZEF7](cell cycle progression), ¥ gHE-2-
(immune response), ZA}F B ¥l o) }(transcription and transla-
tion factors), 2qH--%12H(oncogenes), B AEAATH FAoll H#
¥ ofe] 7kA] EAHmolecules) o] E3FE|o|gict. 3 zhe]
Aaadell 1,2000702] cDNAEo] & - ¢ F+ ddE ZFH
of, A9 ARG M EE & 7 WA FAHAL

cDNA microarray A@3Hg-L w £V wkEdt sH& uf
g} Algeslic). Microarray #1H Q1S 10 yLe] 10 mgmL
human Cot 1 DNA (Life Technologies)?} 10 pL of 8 mg/mL
poly dA (Pharmacia, NJ)7} E&® &£ 40 mL Microhyb
(Research Genetics) £-Noll X% s}9ic} Cot 13} poly dAT
95CollA 5 E-7F A3t & Hrbelick AAA] §AE 2T
ol 2] 4217 Helsle] Fu|E WBEQlel] 107 cpm/mLe] heat-
denatured (95°C, 5 %) probesZ H7lsla 2CA 1747 &
¢l wheslgiv) Hybridized® =lHg)ele 2X SSC¢ 0.1%
SDS7} ¥ Alx ez 3 gohfsl ALellA 1587 v
zjsl9ict. o] wlH #]el-2 phosphorimager-&- imaging platesol]
=74 1~59 5% FAH Ay A vl A
To] xZAAY. wZ%3 Imaging plaest FLA-8000° (Fuji
Photo Film Co)© & 50 ym resolutions zZk3l 27083t} Mi-
croarray ©o|u] A= HAZ AV AT}t A=A HAA
L-Processor” (Fuji Photo Film Co)oll4l £Aslgich. 2+ 25t
spoyES] WAe 257t §AAe IR RS Vehlied,
7} ~5ko] ZA(pixel)S Arrayguage® (Fuji Photo Film Co)&
AHgslo] AEsl & ollalluld(Microsoft, Seattle, WA)E A7)
sk 74 fAzke) WA EE Y A E(original data)E Z-
W3S 23 BA(normalized)3t Z score® T HE =g, o]
2 §RA AASAAS] BERENA dop} DolA 9
ke vEl F AezA FFERATE sz
o0 7t A WAL A% vt 24§94 wa
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o] x}& Z-Difference® T3t & o]& v}A] Z-Difference?)
EFAXNE T Zratio Fhe AEstel Algsli=dl 2 Al
AX 2 o83} et |
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logsofraw intensity] —logio[mean raw intensity]

standard deviation loglQ [raw intensity]

Z-Difference = Z (gene 1)—Z (gene 2)
Z-Ratio = Z-Difference/standard deviation (Z-Difference)

$4 S0 dkel A% Zrio Fto) 20 014l 7
3 95% AL GG ZARE A Sulstel, 20
olstold GEISlA e RS vhehch. $oAke Bl A
Foll wE FARET 7IHeY ET|&E 1¥i(clustergram)Z
Eisen 59| W& ol&siich”

1t

[}

S Wualely ole el
P A% Al A TS Aol o2 7
AYEst FAAL, £ A A% Aze fAA

A9 AR

1. R2HRel SN REA wH Y4

el MAA ATAY BRATON Zrato Zho]
20 oo ® §o% WA /1% B SRS ALY
A3t Sl Bofslh= AR integrin-linked kinase (ILK),
tyrosine phosphatase, Phosphoenolpyruvate carboxykinase 1, ca-
sein kinase T gamma 2, interleukin-1 receptor-associated kinase
(IRAK), 68 kDa type 1 phosphatidylinositol-4-phosphate S-kinase
alpha Fo| FEFFYR, AETF7| #HA FHAR! CDC28
protein kinase 2, cell division protein kinase 8, A& ho]] I
ofsl= G2l Sprouty 2 (SPRY2), lipid-activated protein ki-
nase PRK2, serine kinase SRPK 2, ERK 3 Fo| *¥xgir)
(Table 2). 7. ¢joll GEhiAzAY FH {449 G pro
tein-coupled receptor HM74 So] X3+%|9ic}. Z-matio Zko] -2.0
olelz WAZAE HQl HAAES dider Hgow,
o7l Gl F8A EAdell Fofsl= G protein-coupled
receptor kinase 67} EZ %9l 1 2ol cyclic nucleotied
gated channel (CNCG)®} 57012} Expressed sequence tags (EST)

ol TYAYE
2. RfEARG0| YAMHOl B2 FEX Y LY

AZ73 7ol iy ALK 8E At A AR
9 X8 Fo) fAA wE wiRdE AR, Ztio
20 oldoz fFesiAl ol ZFykd B$-= CNCGH 37
o] ESTERA] 0|52 2 7|50] ob] #aiAlA] g2 AEol
gtk wAA X8 & §AA Wglo] Zrato -2.0 ofstE
A% g Bl ZEde AT Sl Hofshe
A5l 1K, tyrosine phosphatase, Phosphoenolpyruvate car-
boxykinase 1, casein kinase I gamma 2, IRAK, 68 kDa type I
phosphatidylinositol-4-phosphate-5-kinase  alpha 3} AZEF7]
= -§-A2¢l CDC28 protein kinase 2, cell division kinase 8
g A5A G| Fofsh= FAAQ] Diacylglycerol kinase delta,
Sprouty 2 (Spry2), lipid-activated protein kinase PRK2, serine
kinase SRPK 2, ERK 3 50| Egslo] FUALANA ko]
ZAA9E AL 25 AsAD B FAAES W)
WA 242 sle] ougiAl ZhaEglckTable 2). 23
255 Aol oyl Phosphofructokinase E3 G-¥HAl%
o)l FFoJ}= retinal S-antigen, GTP binding protein (ARL3)
SE WAA 24 s SgAl sige
3. Xp2zsolo] WA BIEXIE iy Sersste

HEX|ZAQ| REXA WS 44

WA RS RS HERe W PR DB
20l ¥ele] Zniio 20 o14¢] WAFHE WY FAAEe
£ AZ At FAel Befshs FAAE IK, cscin
kinase 1 gamma 2, 68 kDa type I phosphatidylinositol-4-phos-
phate 5-kinase alpha, tyrosine phosphatase, serine-threonine phos-
phatase (PP5), Protein tyrosine phosphatase (receptor-type, zeta
polypeptide 1) 53} AlEF7] A& F47 cell division pro-
tein kinase 8, CDC28 protein kinase 2 3 A1&A < H=d {4
ZHE01 Sprouty 2 (SPRY2), ERK3, sds22-like mRNA, phospha-
tidyl inositol 3-kinase catalytic subunit alpha isoform, TAK1
binding protein 1 (TAB1), serine kinase SRPK2, Diacylglycerol
kinase delta, Ins P35-phosphatase, Protein tyrosine phosphatase
(non-receptor type 1) Fo] Eitwlo] WAL IEXEellX=
o o] ZAFGRE fAAES L] duider FU1
3= ok HQuKTable 2). 3 43449 Kras onco
gene, A FAAQ protein phosphatase 2A  B56-beta
(PP2A), protein phosphatese PP2A 65 xD, regulatory subunit
alpha isoform 52 E33A4lol] Fojs= angiopoietin29]
A% Z7lsich GRS A Hofsl= G protein-cou-
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A. Radiation therapy alone
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Fig. 2. Molecular portrait of the genes of the cervical cancer compared to the normal cervix and its alteration
with radiation therapy or concurrent chemo-radiation therapy. Cluster analysis was performed on Z-trans-
formed microarray data by using shareware from Michael Fisens lab. Each gene is represented by single row
of colored boxes and each experimental sample is represented by a single column (duplicated for each col-
umn); 1-Control; 2-Cervical cancer, pre-treatment; 3-Radiation therapy alone; 4-Cervical cancer, pre-treatment;
5-Concurrent chemo-radiation therapy. The entire clustered image is shown on the left. Full gene names are
shown for coordinately expressed clusters containing genes altered in radiation therapy alone (A), and
concurrent chemo-radiation therapy (B). These clusters also contain uncharacterized genes and genes with no
altered expression.
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Table 2. Classified Expression Profile of Genes in Cervical Cancer Compared to Control and Its Alteration with Radiation Therapy
Alone or Concurrent Chemo-radiation Therapy

Z-ratio
Classification 1 :
Gene Cervical  pr alone!  Chemo-RT'
cancer
Cell growth and Integrin-linked kinase 243 -3.00 321
proliferation Tyrosine phosphatase 240 -2.85 247
Phosphoenolpyruvate carboxykinase 1 215 -2.58 2.20
Casein kinase I gamma 2 2.08 242 2.79
Interleukinl receptor-associated kinase 2.03 -2.56
68 kDa type I phospha-tidylinositol-4-phosphate 5-kinase alpha 2,05 231 2.74
AXL receptor tyrosine kinase -4.82
Serine-threonine phosphatase (PP5) 2.02
Protein tyrosine phosphatase (receptor-type, zeta polypeptidel) 253
Cell cycle CDC28 protein kinase 2 232 -2.78 3.38
cell division protein kinase 8 2.02 -2.20 392
Signal transduction  Sprouty 2 237 -3.04 273
serine kinase SRPK 2 2.06 2,51 223
ERK 3 203 -2.36 2.56
sds22-like mRNA 218 2.55
Lipid-activated protein kinase PRK2 216 -2.88
Diacylglycerol kinase delta 228 2.00
Serine/ threonine-protein kinase PCTAIRE-1 -240
Casein kinase 1 alpha 1 242
Lysosomal Acid phosphatase 2 -2.50
phosphatidyl inositol 3-kinase catalytic subunit alpha isoform 3.16
TAK1 binding proteinl (TAB1) 2.04
Ins P35-phosphatase 224
Protein tyrosine phosphatase (non-receptor typel) 2.06
Glucose metabolism Phosphofructokinase 227
Glucose-6-phosphatase 2.06
phosphorylase-kinase beta subunit 249
G-protein related G protein-coupled receptor HM74 215 2.86
G protein-coupled receptor kinase 6 -2.05
Retinal S-antigen 221
GTP binding protein (ARL3) -2.35
G protein alpha transducing activity polypeptide 1 212
G protein-coupled receptor kinase GRK 4 242
Regulator of G protein signaling (RGS13) 2.33
Oncogene K-ras oncogene 232
Tumor suppressor  Protein phosphatase 2A B56-beta (PP2A) 2.00
Protein phosphatese PP2A, 65 xD regulatory subunit alpha isoform 2.78
Angiogenesis Angiopoietin-2 290
Immune reaction Formyl peptide receptor-like 1 241
NKG2-D type II integral membrane protein 2.04
DNA reapir cAMP phosphodiesterase 3.04
Apoptosis Death-associated protein-kinase -2.40

" Cervical cancer: genes with increased expression as Z-ratio 2.0 or above, or decreased as -2.0 or below compared to normal

control

'Radation therapy alone in cervical cancer:genes with increased expression as Z-ratio 2.0 or above, or decreased

below compared to pre-treatment cervical cancer
TConcurrent chemo-radiaton therapy in cervical cancer: genes with increased expression as Z-ratio 2.0 or above, or decreased as
2.0 or below compared to radiation therapy alone

as -2.0 or

pled receptor HM74, regulator of G protein signaling (RGS13)3} kinase beta subunit, Phosphoenolpyruvate carboxykinase &3 ™

F5d Aol #odsl= Glucose-6-phosphatase, phosphorylase-

._60_

oJulLo]l Tojsl= Formyl peptide receptor-like 1, NKG2-D



Ol 2| 501 @ I=zFERY

type I integral membrane protein ¢ WHE Z7lsigicl
DNA £24+9) 3] E(repair)ol] Todsl= cAMP phosphodiesterase
o] W= Frlslgiet

WA DEAEA e WEARlA SHA ol
Z-atio 2.0 o&k2 7HAH Zoll: G-ohAl A ol Fofs)
+ Guanine nucleotide binding protein (G protein) alpha trans-
ducing activity polypeptide 1, G protein-coupled receptor kinase
GRK 4 Z3} A ZA)o] Polsl AXL receptor tyrosine
kinase, A1¥Hhol] Fodsl=  serine/threonine-protein  kinase
PCTAIRE-1, Casein kinase 1 alpha 1, lysosomal Acid phospha-
tase 2 o] E3Erh(Table 2). Al|ZE3L K apoptosis)el]l ko]
s} death-associated protein (DAP)-kinase®] W E 7-4313
o, 1 2ol sl o} Al wiAIA b ESTSo]
Egsig.

2

moH Y =

I %
ZESI gor, olge] Bkl ¢¥ AR & F
g :

o
L5
I gleng, ol AAe FAhEA W F& M

stog FAchEQl §3A wHRE Feletrlvl wilg-
o2} §ic}. ¢DNA microarray ¥ E7Fs3l EW A
AAE odozdt AR 24 ool gk A5 4EH
o7 AP F g YU el "R e
30 6o QA KA NG F L V) E 4 Y
E $AAE < 10%0l] B3}k, cDNA microartay & “&3}oq
A&l dHA A F g BHEAE ARo| & T
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— Abstract

Gene Expression Profiles in Cervical Cancer with Radiation
Therapy Alone and Chemo-radiation Therapy

Kyu Chan Lee, M.D.", Meyoung-kon Kim, M.D.", Jooyoung Kim, M.D.
You Jin Hwang, Ph.D.", Myung Sun Choi, M.D.} and Chu! Yong Kim, M.D.%

“Department of Radiation Oncology, TLaboratory of Molecular Biology, Gachon Medical School, Incheon,
"Departments of Biochemistry, YRadiation Oncology, College of Medicine, Korea University, Seoul, Korea

Purpose : To analyze the gene expression profiles of uterine cervical cancer, and its variation after ra-
diation therapy, with or without concurrent chemotherapy, using a cDNA microarray.

Materials and Methods : Sixteen patients, 8 with squamous cell carcinomas of the uterine cervix, who
were freated with radiation alone, and the other 8 treated with concurrent chemo-radiation, were included
in the study. Before the starting of the treatment, tumor biopsies were carried out, and the second time
biopsies were performed after a radiation dose of 16.2~27 Gy. Three normal cervix tissues were used as
a control group. The microarray experiments were performed with 5 groups of the total RNAs extracted
individually and then admixed as control, pre-radiation therapy alone, during-radiation therapy alone,
pre-chemoradiation therapy, and during-chemoradiation therapy. The 33P-labeled cDNAs were synthesized
from the total RNAs of each group, by reverse transcription, and then they were hybridized {0 the cDNA
microarray membrane. The gene expression of each microarrays was captured by the intensity of each
spot produced by the radioactive isotopes. The pixels per spot were counted with an Arrayguage®, and
were exported to Microsoft Excel®. The data were normalized by the Z transformation, and the com-
parisons were performed on the Z-ratio values calculated.

Results : The expressions of 15 genes, including integrin linked kinase (ILK), CDC28 protein kinase 2,
Spry 2, and ERK 3, were increased with the Z-ratio values of over 2.0 for the cervix cancer tissues
compared to those for the normal controls. Those genes were involved in cell growth and proliferation,
cell cycle control, or signal transduction. The expressions of the other 6 genes, including G protein
coupled receptor kinase 6, were decreased with the Z-ratio values of below -2.0. After the radiation ther-
apy, most of the genes, with a previously increase expressions, represented the decreased expression
profiles, and the genes, with the Z-ratio values of over 2.0, were cyclic nucleotide gated channel and 3
Expressed seguence tags (EST). In the concurrent chemo-radiation group, the genes involved in cell
growth and proliferation, cell cycle control, and signal transduction were shown 1o have increased expres-
sions compared to the radiation therapy alone group. The expressions of genes involved in angiogenesis
{angiopoietin-2), immune reactions (formyl peptide receptor-like 1), and DNA repair (CAMP phosphodie-
sterase) were increased, however, the expression of gene involved in apoptosis (death associated protein
kinase) was decreased.

Conclusion : The different kinds of genes involved in the development and progression of cervical cancer
were identified with the ¢cDNA microarray, and the proposed theory is that the proliferation signal starts
with ILK, and is amplified with Spry 2 and MAPK signaling, and the cellular mitoses are increased with
the increased expression of Cdc 2 and cell division kinases. After the radiation therapy, the expression
profiles demonstrated the evidence of the decreased cancer cell proliferation. There was no significant
difference in the morphological findings of cell death between the radiation therapy alone and the
chemo-radiation groups in the second time biopsy specimen, however, the gene expression profiles were
markedly different, and the mechanism at the molecular level needs further study.

Key Words : Uterine cervix cancer, ¢cDNA microarray, Gene expression, Radiation therapy, Chemo-radi-
ation therapy
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