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2 MAst0 Zk Zo|AM total RNAE FZEot3Ict. differential display reverse transcription-polymerase chain reaction”|
H(DDRT-PCRISZ wai0| B7t E& HAE FHMAE EHAMSIQICt wado| M7 A= cDNAE FE5t0 SEst
0 &2 ZE2 reverse Northern Blotdt S 0[&35+01 screeningsti, Northen Blot2 2 &+Ql8tSiCt sequencings
AA[SE = NCBI databaseE O0|&38t0{ blast searchE sHUCH Waio| ZtA%h FMAE A2 CHE &HAjo|AM e
W3 UMNS Eolsty| floto] WAMMRIZEE We 58Ol XZFFF L SXE A4S Z RT-PCRZ ZHARSHICE
Z 1} : DDRT-PCR7|H S 018510 YA ZAZol|AM sio] 7t

MO ED)2H 18 Gy ZALE 402 X|LIM(ZALR) Ri2HEe =3

oT o

22 Z4= 18702 cDNA bands &? 4oF°4E+
reverse northern blotE 0| &3t screeningdll Al &&i0| SIHEl 10719 E23F ZA4E 17He] 2ES Eolsict 2
SE oDNA =ZE2 HIREE 400~500 bp HE =Hen, OF 7o) 22 & M U= chemokine receptor
B0l (9

CXCR4 78Xt =2 o488 2o iel 282 Human ESTsZ
O O: 5
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ARG g oJAolA] g kel o FFF welgde) Santin 5P HPVZIIE AFE7AEQE AlE2] mito
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Subtractive hybridization, electronic subtraction, serial analysis
of gene expression 5-9] HIH o Z AEU] m-RNAE o]g3}o]
Az ] Kol & Hohlie We] A-EEl o} cDNA
library 5 ®#] ukEojoksts MARS, WA Fo] 2 4
s Ze die AP dgiek

T w717 Hell 235 B 5 glor, vl &
9] total RNARLC 2% Al¥lo| 7}538l3l, mRNA WHslo] =
7eb g SAlel Bl & 5 glom, prevalanceo]] 2]E3)
A @ vgo g EAllsls mRNAE #Qlo] 7hs3t differ
ential display (DD)o] 7Hu}=|Qe}.” o]ol] DD W& o] g-s}o]
7RGt Sl AL E T o] kA

ke RS AAskaal skl

CHAF 2 b
1. M=
184] ol ol 804] mlirow zAsbow Az o4

P

Fofolr] Fe FPHoE Hal Thsela el b
B9lel Axste] Aol ThsE ARG BAE e
= Sigith 180 Gy WAHAE F 0%l AL 24

¢

g Al WA 2ATOR AT BAlA AR
£ Aol Azsle] gaTow sk
2. HARMZEAL

AZ73HRY Bhatol] disk WA 24 Eabe] AR
%t X5 protocolol] we} 3HALE setupslil AF7FE7E o] &
slo] 180 cGyE Z=AFslSirh

3. RNA 22|

Total RNAYX Promegail2] SV total RNA 2] system© &2
manualel] wje} F£2]5}{ch. DD-PCRell 485 74249 X85
£ gl A] DNase] 2|2 AAJall4] genomic DNA 238 A7
sk 9F 1~5.4g2] total RNAo| 1XxXDNase I buffer?} en-
zymeg Z47FskaL 37°C 30E7F BEGAIZEh ZF RNA samples
£ spectrophotometer&- ©]-&&}0] 260 nmol|A] Ak & oy}
222 71 A7) ofgsto] 2859k 18s bandE &els}3ich
4. Differential Display

Differential Display+= Liang®@} Pardeeol] o]l aql=l o]
2]gk RNA Image$} Display system 3JA+e] display PROFILE-

BASIC Eukaryotic kit o]-&slo] AX|&}sic).
1) Primer

g

display PROFILE kitol|A]+ total 64712 arbitray primerE
o] &3}t

2) mRNAQ| AFA} BES

Total RNAol] Zal}+= mRNA molecules SAA S-S &
slo] cDNAZ- A 3}9itt. Total RNA 2 pgol] 5XRT buffer 4
A, HTIIM 2/, 250 zM dNTP 16 4, dH,OZ 7}eiA]
19 w7} FA g & thermal cycleroll4] 65C 1087+ 7123k
& MMLV reverse transcriptase 1 pE @3 37C 147} vk&-
AZek 75C 5% 7F23E ¥ 4Col Eatslgict

3) PCR

cDNAZHA] ol o] &% =U3t H-T1IM primere} kitol]A] |
T} 10mer®] arbitrary primerE Z-3 ZFEHESS AAJ19
t} Z+ PCR Hl-2olo] zAJL cDNA 2 o] 10XPCR buffer
2 1, 2 M H-AP primer 2 zl, 2 M H-T1IM primer 2 /d,
25 uM dNTP 1.6 4, 2000 xCi/mmol [a-"PJdATP 02
Taq polymerase 0.2 s, dH,0& #7}slo] FHE 20 w7} EA
sloieh Whe =L 94°C 30%, 40°C 2%, 72T 30%00|A] 40
cycledr 7 ¥ 72°C 5% 7 3 4TE Ak

4) PCR AEQ| MI|HT

ZZ3] PCRAHEE 8M urea7} E3FE 6% polyacryl amide
AL o] gsle] FEleick. 1200VellA] 3417 A= runnings}
o BPB7} 789 slehiteoll el wihA] A7) odFsisick
AL wolH 3 vaccum-dryA]7] 1L, alignmentE F-2tslo] HE
& YW 24~48A17F -70Cel] HPslich

5) DNA band 3|5 2 PCR MSZ

S A48 3 A oJaliA] thEA s = band
£ AL dH0 100 [dE 74 100 C1SE7E 71gsto]
DNAE £Z3) Wi} £3% DNAE glycogen, sodium acetate,
100% EtOHZ 7}ellA] XAA|ZHl 7Az= DNAZ 10 p
DWE H7beliAl Al Az olF 4 dE $1¢] DD-PCR
oA AL EUR 24T 27l U primers 1A
I A ZZFs9ich A 2F5 PCR AHES 1.5% agarose 70|
A A7) dEste] 2718 Fsiiet

6) PCR product cleaning

Agarose 7loflA] 1%l DNAE 733k bladed o]&3}o]
o#H % 15 mL tubeol] FZch A =7 FAE A F
QX1 bufferE o]&sle] A Ey]9] 389 bufferE X7}l
Zh Z3sict QaEXI 30 pE H7KE ¥ 50TellA 108
712519t Samples YAEZslaL pellet 500 2 QX1
buffer® A|%}s}9ct. pelletg PE buffer® 28 AX3t 3 37
AZzA7)3L, 20 4 DWel| Z =9ich

-390 -



5. Reverse Northern Blot screening

1) ¢cDNA membrane2| Z=H|

Nylon membrane- slot blot manifold®] Z7|ol| YA AEX
20X SSCol|lA] grA|7F A X Yl MembraneE manifold$]ol|
AZsla 1A A} Differential display2} subtractionol] 4] &2
o]7 ¢DNA AHES 1 N NaOH2 mM EDTA3}ol|4] 1057+
7} 8l A] denature AJZt}. denature =] DNAZE membraneol] &
Al vaccumS o] Lslo] FUAZ T membraneE 10X SSC
buffer2 A% % manifoldol] 4] o] 3 UV crosslinkings}3
=3

2) Probes2| FH|

Total RNAE RIZ FAl3}o] probeE EAs}9ich Total
RNA 5 pg3} oligo (dT)primer, dNTP, MMLV reverse trean-
scriptase & H7Fsla RTHHG-2 Al3¥ssict o] RT WH-&E<
random primed labeling HHH-g o]-83}0] radioactive probesE
FAsksick WA DNAE 100TellA] 1053t 7FasA]
dematwre AI71% 1Sold 57 WASQ a8 o
cDNAo]] dATP, dGTP. dTTP £3%}%E 3 4, reaction mixture 2
, [PPIACTP 5 /d, Klenow enzyme (5 Ujpd) 1y d7}sla
37Coll A 15~30%7}F incubation AX]ZIt}. Labelinge] £yt vk
& ZA] Sephadex spin columng o] &3jo] HREslA] ke
radioactive nucleotideS- A s}c}.

3) Hybridization and autoradiogaphy

Membrane-2- 68°C 2-+ol|A] ExpressHyb solution (CLONTECH)
& 7}A 2L 3087} prehybridization A]ZiT}. prehybridization-g-o4
< W AZL hybridizationgHE Hrlel & 3x10°
cpm/ml®] RI 3EA] probe®} salmon sperm DNAE H7}slgd o
™ 68Coll4] overight hybridizations}$it}. membraneg ZA!
Z8A] 7 ZF 2XSSCe} 0.1% SDS A ML 7lA| 1 AL
ol 1584 29 AFsick 7 WAl Al 0.1xSSCek
0.1% SDS AlMell &7l 3 60TollA 3057+ A s
membraneE- saran-wrapC. 2 P11 ZZ|-2 freezer (-707C)0lA]
ZRAE Agsel XA Dol wPugch HEF v
sl A3k xFo]7} 1}+= DNAZE Northern Blotting £ =
lsis)
6. Northern Blotting

Toul RNAZ 22 2 AR 24704 Reldh ¥ 10
1gS nylon membraneo]] 20XSSCE 7FA|3L downward ca-
pillaryE E3lo] Ho]A]Zl F UV cross-linking A7t} Probe
SFAJL slot blot screeningS- E£3lo] FelEl vhEA wEE=

CH

@

LA E 2SS X 2001;19(4):389~396

DNAS-S Random labeling W& o] §s}o] [o-"PldCTPE
7FA 3L probeE FAJsIGIEE o] probe o] Byt RbGES
ZA] Sephadex spin columng o|gs}o] HF-2&12] 92 nucleo-
tideE A7} slot blotol]4] |8 ExpressHyp Solution-g-
7FA) 3L 68°CollA] ovenight hybridization A]Zt}. hybridizationZ-
ol] membrane2 2XSSC%} 0.1% SDS A|QNE 7}A| 1 Ao
A 1584 29 AFEgick s APl 0.1xSSC ¢
0.1% SDS AFHo=Z 60TollA 3087F AEs}rt mem-
braneZ- intensifying screen Afololl 7|93 X-ray HES YWt
=70TCoA 1~795<t =EAZ
7. Cloning and seguencing of differentially expressed
cDNA bands

Northern blot #4202 <¢lojZl DD-PCR AHZ55 cloning
1 seguencingol] ©|-g3s}lic}h. cloning® PCR2.1 TA cloning
vectorg o]-8-8]9d th(Invitrogen). Seguencing-S chain termination
reactionol] 93l manual® AAJ$}FAL} = Biomediclal Re-
search centerol] 9)3= automatic systems ©]-83}it} clon®l
$A2 A9 BLAST network AJH|AE %3l GenBank
database 7}A| 1L search &]-9it}.

8. RT-PCR

2 AFolA] ol 83 primer setis vhol 2uolel] FE FA
sto] A-gsglon Total RNAS F8 oz A kol 9
slo] ¢cDNAE "HE3L o]ojA] PCRol| 2Jslo] DNAE =3
9ick RT-PCRE 7}2he] z710lA] 2 g9 total RNAE ©]&
3liek A RNAAEE 65CollA 5 F7F 7hdslar wAAl
F)ar dLol] FYAZl F 2 49 10X RT buffer, 2 219
dNTP (25 mM dATP, dTTP, dCTP, dGTP)& 7}&}x 10 M
9] oligo-dT1592} RNase inhibitor % 1U2] reverse transcriptase
& 7kt & whglo] 20 w7} HER FHRTE VK ¥ 3
TColA 1417 HFS31o] DNAE olgle). (DNA AFE-S 95C
oA SH7E Fhdsle] A HaAE BERAZ e AS
o] @7F Fdsiicl. o]EAl AR cDNAXES 7HAaL ok
7 22 FYs 27l PCRE APt &, 4 ulf
10XPCR buffer, 4 ul®] 2.5 mM dNTP mixture, 20 uMS]
3’primer @ 5 primer, 1 U Taq DNA polymeraseE 7} eppen-
dorf tubeoll “d7}sle] Fuk-g-Ho] 40 w7} HEH FHTE
718k & PCR2 DNA thermal cycler® A}-g3lo] AJs¥slgich
CxCa-11 mRNA 2 EAS- 93l PCR Z71-S denaturation2-
94 CoNA 18, annealing 57CollA] 14, extensione 72Col|
Al 127E Alisle] 353]9] cDNA F35ukg-3 Algslolct.
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1. Differential Display

DD-PCR % ol §3fe] A 2ATAIA Wale] Z7}
w4 1809 F2S WAlrkEg 1), A9 vhe
W 5] = DAN bandsE 27yl & 7AZHE] cDNA
welelglc. A AA DNAS ofol ol &30 pri

[e)
27

b

9|

=8
o] subclonings}$3t}.
2. Confirmation of Differential Expression

Reverse Northern Blotol]4] ®#llo] Z71= 10709 E&3)
s U FEe FsichFEe 2). 1719 EEe

CxCa4, 5,7, 8, 9, 10, 11, 12, 13, 14, 158 wwa}9ItHTable
1).

77

3. Sequencing of ¢cDNA Fragments

merE o]-gslo] A|EE3 & pGEM-T Easy vectorE A&}
F21d% DNA 2752 diF-E 400~500 bp F&= |3
P.T P.T om, % 9 FE& 2 d##] Y+ chemokine receptor
i1 1's CXCR4 249t =& FEAS Blow, 49 FEL
N1 N2 T1 T2 N1 N2 T1 T2
_;“ Table 1. Differentially Expressed Genes in not Irradiated and
Irradiated Cervical Cancer Tissue
* dones BLAST search with D g’fé‘e]z:gﬁ
o DNA Sequence N
o.
N
= = <+ CxCa-4 No match
< CxCa-5 Human EST 98% AA514190
- CxCa-7 Human DNA sequence on 100% AL138706
—> chromosgme 1'3 '
- CxCa-8 Homo sapiens similar to 97% XM_049049
o 2gzol1ferat10n-assoc1ated protein
CxCa-9 Home sapiens chromosome 19 98% AC005261
Fig 1. Differential display of cDNAs from paired irradiated CxCa-10 Human EST 95% BG360938
and not irradiated cevical cancer tissue using multiple primer CxCa-11 Human EST 93% T30167
sets. Total RNA from irradiated (T) and not irradiated (N) CxCa-12 Homo sapiens chemokine receptor 91% XM_051229
cervical cancer tissue was transcribed with anchored oligo CXCR4
(dT) primers and generated cDNAs were amplified with (CxCa-13 Human EST 97% BGO24795
arbitary primers in the presence of La' PIdATP. The PCR CxCa-14 Homo sapiens hypothetical gene  97% XM-055861
products were then seperated on 6% pol'yacryl.anude ' gel CxCa-15 Human DNA sequence on 97% ACO12195
electrophoresis and autoradiographed. Putative differentially chromosome 15
expressed ¢cDNAs are indicated with arrows.
k| » L 3 (] ¥ R 3 ' ¥
N
2 g .
- - B B % = W % 2
T *
T
L ] ¥ L 3 ]

AN N

Fig 2. Reverse nothern blot analysis. After denaturation and renaturation of cDNA fragments ams}znliﬁed by
PCR, they blotted onto two replicas of nylon membrane. Membranes were hybridized with “P-labeled
cDNA probes made from the RNAs of either not irradiated (N) or irradiated (T) cervical cancer tissue by
reverse transcription. Arrows indicate the 1 differentially expressed cDNA fragments in not irradiated and
10 in irradiated cervical cancer tissue. * indicates B-actin and Tindicates GAPDH, as a control to equalize

differences in efficiency of reverse transcription.
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1 aaactaccaaaccaaaggttactatttttnaaacatcgtgtgttcattccagcaaggcag

61 aagactgcaccttctttccagtgacatgctgtgtcatttttttnaagtcctcttaatttt

121 tagacacatttttggtttatgttttaacaatgtatgcctaaccagtcatcttgtctgcac
181 caatgcaaaggtttctgagaggagtattctctatccctgtggatatgaagacactggceat
241 ttcatctatttttccctttcctntttaaaggatttaactttggaatcttccaaaggaagt

301 ttggccaatgncagatccccaggaatttgggggggtttte tttcttttca actg

Fig. 3. Nucleotide sequences of Human ESTs clone. Sequences of primer
sets used for RT-PCR are underlined. Expected product size is 162 bp.

M2 3 4

0 - —
O -—
U — -
0 —
O —— —
O

Fig. 4. Identification of EST clone by mRNA RT-PCR for 5
cervical cancer patients. 2Ug of total RNA from different
cancer patients (A, B, C, D, E) was transcribed with
reverse transcriptase, the mRNA samples were obtained
before (lane 2), after 180 cGy irradiation (lane 3), after 27
Gy irradiation (lane 4). And equal amount of cDNA were
amplified with EST clone-specific primers. Lane F is
GAPDH as a internal control. M is 200bp sized marker.
EST clone expressed in not irradiated and decreased or
did not express in irradiated cervical cancer tissue for all
patients.

Human ESTsZ #el=|gla 579] FE& 7|50] ofF 9l
A e dEA Y= VAL RE Eelsglen, e &
E< oJd F4AeHE matchs]A] gkoktH(Table 1).

4. Confirmation of Reverse Northern blot

Reverse nothern blotS 7383l Z3} CxCa-11 ZEo] vbA}
Az A el Rade S nelth of FES FH

N

T 5 P pimerd Adslel sHe AFHRATAAE
CxCa-l1Z3-20] olwjsh YRGS HolA s} 91}
o RTPCRE Fashsich. olw) 484 primer sequences 7]

=]+ product sizes= Fig. 30l 7]&3}dct B8 3hA}olA] 4
AAXE A AgeA Bds By o), AKX E T A&
of| A= 1 wkelgko] FhaslAY Whdo] QkE Qlrh(Fig. 4).

_TI_O

o ol A

Tl

AF7HA B A7} wolgkent Ao WAL QAR
A7 Bs] | AA gkokom, ot WS QA =4
i WAl &3 Hhgsle] free radicals ABAEH, o]
free radicalo] All=Zzke] 2o} dllitel] 45 RFikslo] Al
F7} S AASAIE 2L radiation induced signal transduc-
tiong A|AF&A gl FAsaL Yk

A2E2 DD RT-PCR WS o]gslo] WhAAE =AY
WA} =Aol|A] BolH o g Wiy FHAE AL
3}ick DD RT-PCR¥ o2 WA ZAE W Ag7d 5
223 ANEAE W] k2 A7 Rz dlA SolH
o7 W= 18709 FE& A9t} Reverse Northern blot
o eigt Azt e FE2 WHIRAE 2AA §
AzAollA ARG T} =ghon, 10719 & A
ZAE W zAddlA WA S} EA velsich DD-PCR
o] ZHEE positive ¢DNAS] ZEHBIT7} =31, sequ-
encing gel 2HE] Eo|F o g BHE|= DNAE 23 o ¢}
bd o] Frhe A, ol olf wiE
A T FEL R Ho|rh gidek 1Y FEE
automatic system& ©|-23}0] sequencing ¥ oj] Genbank
databaseol| 4] BLAST search programs o]-&3}o] A5A-S &
Asiglet, CxCadis 7ol A g $AASL 4EE
As] HolA okgrom, CxCa-5, CxCa-10, CxCa-11, 18]
CxCa-13 5& 1 7|5°] A%s] ¥ A 24L& Human ESTs
ol Aoz Zolx|9e}. w3k CxCa-7, CxCa9 8|3l CxCa-15
ZF22 Z+ZF chromosome 13, 19 Zg]al 1590l 9]%]3F DNA
sequence] 7o vHebRkch

-

¢

by

e}

oM.
A

=

rlo

o

2 ANTel T3
£ ZEo] E3
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CxCa-8 F2o] A|ZZA7} F#= Homo sapiens similar to
proliferation-associated protein 204 YA} =2 AEAlS H
it} Halahan 57 WhAbAlel] 93t =7]447F whale] A
2 TNF, basic fibroblast growth factor, IL-1, Z&]3 TGF-3
5-9] secondary response geneS WFSIA]A ZFE growth factor,
cytokine s FHIAA AT AEZALGE, £4% DNAS 3
& cell cycle perturbation, A|ZEABE, apoptosis 55 L.oZIc}
I ek o]dl Hg e CxCa8 FA7E WA
29 B4R J7e] Bao] Ue F AT AeR A
gxo] o]& #elsly] Yate] CxCa8 FES A3 SA
5 FEs O FAAE ALK E A BolEe B2
Zebel 7ol ol J8e sheAel tielo] A%HY <
7} 28 Aow Andr

B AgATelA Axbge] 7 e 2 de
12 &2 zA 3 o B HEREE Hiloe
chemokine receptor@]l CXCR4%} 91% 4248 B9l CXCR4
o] tigh A7 2@ ARE Hol HojAgen ” oA
stromal cell-derived factor-1 (SDF-1)2] specific receptorZ- s}1}
olw,' HIV 7+edAloll coreceptor2 % ZHg-gke)."” CXCR49}
SDE-1o] Zdsle] mx Wl stk W iy AT
chemoattractant}#] gkc}'> Panomaryov 52 SDF-10] DNA
damage7} LoJyuk-S 739 host defense responseol] -0 3lrl=

15 gk B AdellA FE3 CXCR4Z mesfs
W) AN ES] BABEUNRA S1Fo] SDF-lo] Fholehi
Aale] AEHLHEI} ol <izol &L FAT 4 Yo
W, el 4ol CXCRaZ HAAA RS EohE oSl
wull B0l Helegka AgEdh

CCalIZES WANZAZ A 8he ShAlEalA el
REs) skon] sl B ARGk A8 4EAE
Holz o= AZE A2 ZA] Human Uterus Homo sapiens
cDNA 5 end®} 93%9] A5AS E9lr} reverse Northern 72
g 745371 $1sked Northemn blotg 33}l ot A&
17 F&]9it}h Nothern blot->- RNA2] AAl, Aeks AJshs]7]
Selo] 7V HeE olgut wozA RNAS $4
o] vhurh=2] H2sl= mRNAS| prevalance7} wi-¢- Yrh=
A, wak o AR Fol 2571 AL Aol 1 Ao
Q77h olFleh B Aol mRNAS] W HE} e
Aol Al Zolgh= 7H sl 53] &% ASol= F
Zo| 7}58l9] mRNAQ| prevalanceol] SA|glo] 1 ZEA)8-F
A AU RT-PCR W5 o] 839t o]uf primer
CxCa-11F22] sequenceE o|-g3slo] 48315 primer
desigen softwareE- o]-gs}o] HAlelgdom, 7=+ product

of o

g

A7) 162 bpgick CxCa-11 FEo] WALAAE A A-E3l=
el Fodh edlolehd tE PAHAE FU A5l
A& " o] 5 Zlolghe 7Hskel WA A &S
ol se] AN PAE IOR RTPRE Faels]
ovf, ofu) PANEA, 180 Gy WX E 408 F, 72|
327 Gy PAAAE F ARG e Adsidleh
CxCa-11 20| WAAXE A ARl W] Hlow,
180 <Gy WAAXE ¥ A8} 27 Gy WANAE & A 2ol
A o wlo] dAs] sl W] gkElo] reverse
Northern blote] A9} AxJs}itt. o] CxCa-115-E0] vrAL
A A5 Al FABESAER] 7 ofd e & Ae
37 AlARI ko @ CxCa-113-29] A3 GAAE F2
ek 2§ ARNE Al Tefehs EARESH
ol 71l o HEg sh=Aloll tisle] AEHY A7t
dad How Andrh B Ay e ANEe A43H
Fobell gk AR E 71 qdFel] Aol & AR A
g3tk
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—— Abstract

The Differentially Expressed Genes by Radiotherapy
in the Patients with Uterine Cervix Cancer

Eun Young Seo, M.S.", Moon-June Cho, M.D."", Jeung Hoon Lee, M.D.",
Young-Sook Lee, M.S.", Myung-Hoon Na, M.D.T, Woong-Hee Lee, M.S.*,
Jun-Sang Kim, M.D.""" and Jae-Sung Kim, M.D.""'

Department of Dermatology”, Therapeutic Radiology*, Thoracic & Cadiovascular Surgery*, College of Medicine,
Department of Biology®, College of Natural Sciences,
Cancer Research Institute ', Chungnam National University

Purpose : To detect differentially expressed genes in the patients with uterine cervical cancer during the
radiation therapy.

Materials and Methods : In patients with biopsy proven uterine cervical cancer, we took a tumor tissue
just before radiation therapy and at 40 minutes after external irradiation of 1.8 Gy. Total RNAs isolated
from non-irradiated and irradiated tumor tissue samples were analyzed using the differential-display re-
verse transcription—-polymerase chain reaction (DDRT-PCR). Complementary DNA (cDNA) fragments cor-
responding to differentially expressed messenger RNAs(MRNAs) were eluted, and cloned. The differential
expression of the corresponding mRNAs was confirmed by reverse northern blot. Differentially expressed
cDNA bands were sequenced. Nucleotide sequence data were analyzed in the Gene Bank and EMBL
databases via the BLAST network server to identify homologies to known genes or cDNA fragments.
Expression pattern of down-regulated clone was examined using RT-PCR in 5 patients undergoing radio-
therapy.

Results : We identified 18 differentially expressed bands by DDRT-PCR, which were eluted and cloned.
There were 10 up-regulated clones and 1 down-regulated clone in reverse northern blot. One cDNA
fragment had homology to chemokine receptor CXCR4, four were identified as Human ESTs in the EMBL
database in EST clones. Down-regulated CxCa-11 was also down regulated in all patients.
Conclusion : Using the DDRT-PCR, we have identified 10 up-regulated and 1 down-regulated clone(s) in
the patients with uterine cervix cancer during the radiation therapy. The clinical relevance and the
functions of these genes will be further investigated.

Key Words : Uterine cervix cancer, Radiotherapy, Differentially expressed genes
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