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O 7 L% JIAEH

Cyclophosphamide (CPA), losfamide (IFM)
TAFIACANL, MR8 s o fla DL
ST A P2 A TR LR AN 2160
e HEABORRTH 5. filgRiz AN, Hilg
N T & 850 LT DNA DS RNA DR 2F0
AT L AN E L, 2ORIHE
BT H 5.
CPARUINUEIZHE W THLS A S M Eh T
LEHITHBHBEUHE LT, FAam & itk
Wik TH B, 47+ A7 73 F (JFM) L CPA
DA T B B BN EH v, FERRE
I ge & R EpE N CA 5, BET

WIS PEINHEER IS 3543 AT & gl S T

37

O a% 4 RS

-Paclitaxel (PTX), Docetaxel (DTX)

PTX (2O X 20 B 2 B/ MTORE(L
BLUBMBER AT &R L5 ENE L,
$EHMa D RO 2 BN B8 LwhiERT s 5, O
BB EHZ EECKIEEITIR 3 TR 1992E L O
& MBI 2 QRN ZEL T 52005
< OB THhh T d, HATIE, 19974
L2HIZ/RBE h—feid iAW L k-7, B

& < DI THIE & 5 IEFRAREE LT

HhTvd (Fd).

PTX OURSUE IS T 23 pEH Ehi0il 7
7 < F WA & 2 YIDIGHHEHE & /R U 2EHIOD
U TH - L OBEICWMERTEY, 7
FFFlA L OEEZREA NI LA ST L
LT@ CDDP & CBDCA D ILEEIE, IPRUST O IIHe
{Lop A& X 55 2 TR EHELMYO—D2T
(lE% s RCT Afrhh, BEEKMFH%S TS S
Tedmb—fEka vy H XL LT, PTX 175
mg/m* ¢ 3 MFRIRE L RIEROMGEMN &1k
CBDCA (AUC-8) O#lA&hE AL - T

VWA, FTTIZ2001E-ONCCN 4 K74 % T
RIS ORINE S LT, CDDP 75mg/m?
+ PTX 135mg/m® (2485H§%5), F7-i3 CBDCA:
AUC7.5+4+ PTX 175mg/m® { 3EFRIERYS) ov$h
MEI~6I-ATH T EMNERIA TS, K
FRTIZ1998FED QAR FS THE S hAd 1
REROER S S, PTX180mg/m? & 3 Bk 5-,
CBDCA : AUC = 6 MF#IBTIIL o T 5.

PTX #{EAF 5 5 A TOREROLEE & 134
EBUERALELT, ZTOHRMBELTGRYZFL
vez AT EER, BT LA -R
A5 24T LAAT Y - 25585 - Stk
IEAEABRRTHIEMNE D, TOLDAREL
LTIE3048TIcY 7 v v F 7 3 v EOEY,
Fa4 st g 20mg, BERS = F D SN0
mg FHRAIR S T 5 B ERE S,

DTX {2 PTX £V invivo I2B W T, 2~31%
ORPAERLUAERE AT TH S, Wi TOEK
MER T, TPHHEEZITEBONRTHAIZS
b TPIXOIELERNEIERNTSE B K
Wi ERN AR EDmMTRER TV B I &M
Y8 XA TVBY, F 72 CDDP 2 PTX % & A 7Hi
BIRD & BEFT20~40%DEHF L OWHE L H
N, B{ETIE DTX L#bo CPT-1O i BEEED
FEHGABR AT T 3,

BH7LAOQARN

Vincristine {(VCR), Vinblastine (VLB)
mEFRMRNER, &< tubulin A
L, ffaaiElE T3 TH5, AR L
THRTEWE (BOMP) #%E# (EMA-CO) iZff
mEhTnd (%6, 7).

ML Y XS5 —t 1 /] B

Etoposide (VP-16), Irinotecan (CPT-11),
Topotecan

VP-16id b4 v 27— E N &MEF TSI &4
I HERTEAAHF LSRR L2567,
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#7 HEHRME - BTHRBOFASSOESE DY

HRRE o RE . BSB . ®S5E . HEMR
M(EYA ~ MTX 300+100me/body  day 1 2 weeks
ACD 0.5mg/body day 1~5
VP-18 (ETP) 100meg/body day 1~5
EMA-CO vP-18 (ETP) 100mg/m? day 1~2 2 weeks
ACD 0.5mg/body day 12

MTX 300mg/body day 1

CPA 600ma/m? day 9

VCR 1.0meg/m? day 9 3 weeks
BEP BLM 30mg/body/day day 1~5 3 weeks

VP-16 (ETP)Y 100mg/m? day 1 (FRiTBAE ST

CDDP 100mg/m? day 1

AFHES TIHIRHIEE TRV S hT v a8, B
AT LM T —REOURM S 272D
HES L SN TWBY, KE TR FBIP IR G
I3 5L LTRORERThh T3,
ZHIZCPT-IR b7 4 OEFIIFIE, M
R Ic B R4 2 P4 v x5 —¥ I {Topo-
I) OMFIZLZLOTH S, Topo- T 13 = A4
DNADEMEAREL, ZOEREEEHs T2 4
WITHELRHRTH 5.
CPT-1LIHA T 2 QML TH 5 SN-3BIZZEM
ENzfE, Topo-I EHAKEHEZ I LIZLD
DNA % UJUT U 7= & & 0 dRAELIC L C TR R R 4 40
A5, E-Hifuino Sz EmizEmnTa s
LERFRETH D, L L2 B &ML T
BFE A UM AREM D o TEHY, [T
KL U TRRENIENC & & & 5 mRuE & 4 T

7o#4, CAP & CP LTI ZOFRUZEA T &
HGOG % & TR & h, KETIEZDEEEACPI
Eho A5 0, ZOEMEIYL TIRED
DHEBEIATES. M AR THEFE kR
BWT, CDDP & & S ICIEHT 2 DAy 8l
ERTHD, HFHIDINGEEL U TS CAP AHEIR
ERTOBIERAEL G, L LILEPTX D18
PEAERR &R, YIMW - TESEHGHN TAPHEL (PTX
+ ADR + CDDP) #EH &hTuwa"Y (#5).

RS

Methotrexate (MTX)

FERRICHEAITH D 5 3 DAERGEKAES A
LRSI DNA G AP 5. ki ARHIA
TIMEN (MA - EMA-CO) 2fiflah 3 (%

CEBREIFEARICEAL T HENSETHS,. 7).
£ MMz & T R EAIEME LTHE & 5-FU

NTwv3, REEHMERIZ BT, CPT11E
CDDP O BERIfiE % & 2rbhTna™,
FPRFAVIE, T FFRBNCRR A
WREF S ERF A EDYIMEIZHWE R TEH D,
CDDP ® PTX & E L DR AE R T E™,

L ) 72 hSH YU LRGSR

Doxorubicin {DXR), Epirubicin (epi-ADR)
ADR BB IR O\ I e o h T

U 30 AGHEEIT & D IGHESH I R &
IROCHAREIS RS PE & 473 5. FrBussCId i
YR LK LT CDDP + 5-FU (FP) 121U
A BEF 3B COR A TIRIZ M2k 7 3 4 1364
Wi &h, FEHDEOR L bRERR L LT
NCI D 68 XN BIH| 5 727
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SR

Mitomycin C (MMC)

FRITHRIFIR P F = e P A TRG:
TR UDNAO#HHNEHEFT S, £A2MMCE
DNA L DICERTHEREhE 7Y -3V a0
ADNASIERUWNT5EREH 5. MARSKT
2B (BOMP - MEP), YME4S (CPT-11+
MMC) B ERH D,

Bleomycin (BLM)
BLM i DNA {4 U5, F Ziila~no F
CryOMNAAEHET S, DLF M #EH

2

X #f
1} Ovarian Cancer Meta-Analysis Project . Cyclophos-

phamide plus cisplatin versus cyclophosphamide,-

doxorubicin, and cisplatin chemotherapy of ovarian

carcinoma ; a meta-analysis. J] Clin Oncol 9 : 1668—

1674, 1991,

McGuire W, et al : Cyclophosphamide and cisplatin

compared with paclitaxel and cisplatin in patients

with stage I and stage IV ovarian cancer. N Eng J

Med 334 : 1—6, 1996.

Ozols R, et al ! Randomized phase I study of cis-

platin/paclitaxel versus carboplatin/paclitaxel in op-

timal stage Il epithelial ovarian cancer ; A Gyneco-
logic Oneslogy Group trial (GOG158). Proc Am Soc

Clin Oncol 18 : 356a (abstr 1373), 1999.
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platin/paclitaxel as firstline chemotherapy in ad-
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Group. Semin Oncol. 24 (5 Suppl 15) : S15—44—
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5) Burke TW, et al ! Chemotherapy as adjuvant and
salvage lreatment in women with endometrial carci-
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6) National Cancer Institute : Concurrent chemoradia-
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7) Sutton G, et al : Phase II trial of ifosphamide and

2

-

5

3

(BIFITERGER) Th B ERICIRGFLTREY
3, It5EH3300me FiTH 3. FHTE (BOMP),
AT#IRENERE (BEP) A ¥ THOWHH TS,

O enne

BAFHEIZAO 6 A S PSR ORI 20 Tb
iz, Tho OPUERTEEY) oA EERIGH
T57-0H12, HARTI2002FIZNPO TH B @A
Bt ALt N J-GOG) AREL, KX
KREFIF TR ARERIZ T 5 EIHE A HE 4 15
THIEWLGo7, SHRFHTE BRGARA B H
frhh, PTREBIIHFESTLI L ahs,
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Med 332 . 1004—1014, 1995.
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10) Vasey P, et al ! Survival and longer-term toxicity re-
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Abstr 0804, 2002,
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STl ~ 2 b EBM ERAREAH
TEEEOER
itk B nFERs
—BGTREEE A, ALERRED ? —
EL B A MR~ A B
T ET LR EB TR R

TFTEFEOMEECEL T, BHRRER IV TEREARSABHEELS

nah,

BIFTHEIZ BT 6 EEBE TOFRNS WL

L EIRREE L L ORE

HEAXERTI2LELNH D, BHENI R LLZFELOHBEVIFLLEEMS
BRETH D, {LHFFEIc B ERIL, CDDP, Adriamycin A59R.0Tdh - 1245,
Taxane ZEFOEF H Z Wt platinum T ¥ DS BIGRORBINFE-A D,

GOG122 (2 &Y,

SRR L VPR BT RBRIF Ch~ -2 E A D, &%

9 &7 Taxane HZEH|% platinum BF 2B AL f“ft-?ﬁff % AR &

PAIZITOhS ZEIBALHITH S,

iLoic

FERBRILENTERRIFRIEBTH S, L
ML, DERU#THEIC R 3 LR CTFERTR
THHI EREBRERIZIAMBATH S, Lzt
-7, FHRETEeSMEBEETELno

G EPHEYORERR TS 0B RERA
FEEOIEE, MEOBMIEDRIICIZE
M35z %y, I CMEOGBIMGTETSH

*Satoru SAGAE, Shinichi ISHIOKA, Masaki
SUGIMURA, Katsuhiko TERASAWA, Yo-
shiaki ESAKA, Ryuichi KUDO
FLSRE RIS i AR

T 060-0061 FLARTHFEE 1 476 16 TH
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DHUREMEREREEEO R TORL, ¢
CREaltiies & i \IEA{bEEEER GOG122
O L SEOREEEEE L THI,

I Zhz ToFEHEsEiasisitzn
Wik

B &G & Uiz FIGO annual report vol,
24D FEVTH, EFTHIc (n=086), Ila
(n=342), b (n=367}, llla (n=457}, IIIb
(n=101}, Mlc (n=200) 4F %, 7?’]2300@]0)
SHEAEFEER TR FHBE0.7%, 75.9%,
72.3%, 63.4%, 38.8%, 5l.1%Thot, 3
o # {7 #3 1, 1a, IIb, IIla, IIIb, IlcfE #
DOIEFEEE, FHTOLOERZF L F 155,
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43, 68, 58, 5, 17HIT, #HiERsEfEXE
nE 697, 232, 226, 250, 53, 101§, #7
BFiER F e R 28, 13, 16, , 84, 11,
FITHot. Thbs, VIIEER CXIE
LAV ERRITORTE ST, ILEER
T b 60% LA LSRR R T IT B L T
Wi,

RIETH 196 E3 AR [TEEEREVH
#1l OUWETHE 2R TS h, ZOHETOH
RIZIE, 1983 &, FIGO ML B T & 0
B DEIBETISM b » TEABETHSE
EHBTAILRE2TE, 51210944,
WHO #»% [Histological typing of female
genital tract tumours] @ & 2R} B FIIT &
h, FLVLERFRCHGEsE I LS
%, BREBI2TFEREOHRE, BFREH
BARTFESRANEEREESOEFOEEER
(1999 ) 1w X % &, 0H37.9%, 117
62.0%, IIHA6.9% & H & T 76.8% 4 L ER &
THY, NIF-IVHHIZ T &L ¥ £18.8%,
44%EHET23.2%ThH b, 2, BEFEDE
MERY WL B, HETHNO S EEHFEG,
I#Bi3 77.5%, I1HA70.3%, 1I1HH29.2%, IV
H14.3%THY, HEERNCE, FRO&E
80.4%, MEMAMRTELTEML LHR
67.1%TH Y, lhEFWETHOEMEBE R
AR TEH D, EWERGRERCI LM
DibER 2 E£2BMLU BT 63.3% 12K
TLTwi,

HREXREBARICI B 2 TEREOEER
O 1980 FE 5 1998 F 12 B2 TOHRK
LRI Wi 285 Bl FEHEERITIE,
IHA97.8%, 115H86.39%, II#168.0%, & &
CIVHIIR 0% TH o7, LD S 5, Ilaif
i277.9%, IIbER X 50%, IIc ¥R 13 55.9% &
FF2FORFETRL TS,

II. ThiTomMEREOEA

MERLERT BSOS & 2 FEH
FELTIR, FERFHLIZWRFEARFCS
—1714—

1 WEIHEETT B8 OUIR L% 2
FAET

TERT
< >1/2 OFBEH

$EMALIE G3

IR

Gl

EBAINOIAAE S SO E IR & DR 72

R

FEAET
- EREY
Jchiviiqio Y et pE ot S
A
T8 RS, FABRY o
=i
ELHswidEESSIREN

BaePTOIEL{id (R, T%bb,
TERTFELTE, 12 E0HEES, ALk
SHEREGS, IREREE, WEMEARME, BHdle
PR MRS e OB BRI TH Y,
FEARTELU TR, (fEHEEE, HREE,
PR, KBER, BRY o HE
&, EAREIRY v EHERE, Bd Do EES
RSN Y TH B, 2hSODERFEEEOE
BRRBZALCL»OMENREOLEE LB
3M9,
WEOMSHRHBIIT D LTI, BRkE i
Lo L ITh R TV ABRBRETH D, K
Eo NCCN D74 Fo4 > 2000 FEY i@ bid
S>EDLEHREE R TWS (F2), TR E
EHROEHRBAIDFHEE R FEREETC LD &
EEETHY, AERI-IIWEFFEOFHE
BHSRFERETNIRR S LoD, Fifs
ML, EFECHEES Rz EWLD
HEOPHEEBHOES, HESTLE, E8

BREEZTRAFTRIL S, WEREECLS

EFFROMER oI RE DS
¥, HEORMMBEL I L LEFRTHS,
UK TRMRICHSHRIGRE1T ) L 5RHE
EBRTHL, LIdd->T, WRib¥EREET
PTERHLETHHANAAZEShTL
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F 2 KED NCCN O# 4 ¥ T4 2001 D i A RO —Y

FAHTHEITH Gl G2 G3
M A Ob Ch Ob or Br or PR+Br
B Ob or Br Ob or Br or PR+Br Ob or Br or PR+Br
C Ob or Br or PR=Br Ob or Br or PR+ Br PR+Br
IIH# A <509 MI Ob or Br Ob or Br or PR+Br PR+Br
>50% MI PR+Br PR+Br PR+Br
B PR+ Br PR+Br PR+Br
HIE A cytology (+) or Ob Ob Ob or Br or PR*+Br
confined to fundus
all other Il A . PR PR FR
or WAPR=Br or WAPR+Br or WAPR=EBr
all grades
B PR+Br

C Pelvic nodes (+)

Common ilizc cr Aortic node (+)

PR to acrtic bifurcation+ BR
Extended field, PAN R£Br

IV A, B debulked with no gross residual disease

or micro {+). Abdominal disease WAPR+Br

or | Chemo |=radiation

Db : observe, Br . Brachy therapy, PR ! Pelvic Radiation, WAPR | Whole abdominal and Pelvic
Radiation, Chemo : chemo therapy, PANR : Paraortic node radiation

Lo b o SMBEFEREIETIRES L R
LA RMThbR T2 0o8ERTHE, Z
neOREO LT, IThFE TFEHRECHH
TR DS & 1T % A Adriamycin
19~37%, CDDP 20~42%7% ¥ TH D, TD
RUNFL B LT %R TH B, 22T
o % key & LT SHIHREED CAP £i%i3,
LDUETHERESTDEIRFRY T
36.7%, MD Anderson Cancer Center' Tl
1R OBMFEFZNTHMEL T 3,

1. GOGI22

PLED Zk S fEf & LT RaEfE sk
FHREDE 5 8BRTWE DD, WEA e
BRI LR REEE Th >, ThETIE
H—Riohizboid, XEORAREKRAS
7 W — 7 Gynecologic Oncology Group
(GOG) kB33 NI/IVHOETFEHES

ME L LSRR ik L iR EER
{Adriamycin+CDDP) 0 E B LIt E AR
{(Fobta—n No 122)ThHD, 2003&ED
ASCOBESBW I YW ERANLEOTH
. TOHEER, c H2BAEEFERNITA
OEEREENTIA E o 72 Plenary session iZ 5w
Ty, TRTOV % vV HED T EONLEE
THENERIN, TO0LLO0E25G0G122
O|ETHD, DT ZORAFOHEIE*TT,
{#A+413, Whole Abdominal Radiotherapy
versus Combination Doxorubicin-Cisplatin
Chemotherapy In Advanced Endometrial
Carcinoma A Randomized Phase III Trial
of The Gynecologic Oncology Group ‘T# D,
EREHO GOG @ radiation committee DT
EETH 2L Marcus E. Randall iz k& » T
Fahiz,

GOG122 = BV} 5 GUER| L HEIR, &
HIEGFIMN FIGO 11 & IVHETH D, EEEIT
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HMb ¥, F4k TAH/BSO & & & iZ surgical
staging 2175, EHOFETIH/IV B0
TH it Pelvic and para-aortic (PA) U >
O NET (LN) AR NATIR 2 W, WY R MK
A, BHEEE, FHEE ofhadaTHy, 2
e BLEOBREBEFEH T LI & EEXEIR
LN BHEEFCRET L LN SR8 Y T
CTHENETHIZENRETHE, —HPHE
YIREESIE, BREM, MmiTtER, RELN
R, MENCER ST~ ORSHEREP{LE
FEOREOER A E N, T8 HEENAN
WIREEHEE N,

GOGI22 TER L - W& 13, Whole
Abdominal Irradiation 2B ¥EEFEE (WAI
££) & Doxorubicin and Cisplatin #f B{t3%
& (APF) Thote. EFEALIERAD A
TiTbh, TOMOEBIHLIRIThhizd ok,
BatigE R £ B Whole  Abdominal
Irradiation (WAD) T&% Y, Open field, AP
-PA technique ¥ vy, HEL~ D5 % R
L, Vo @iEROERTHIDHREX{T-
fzo BRI AP SR TH D, Doxorubicin
60 mg/m?, Cisplatin 50 mg/m?* % 38 Z &
iz 8 7 — A fTbh i, &K Doxorubicin fE &
420 mg/m* #8275 8 73— A Hix CDDP
DHE LT, MEOEER CDDP Tik{ThT,
m#g, #Aeas, L2 Y oJFMERIG L T Dox-
orubicin % 15 mg/m? iER L 7=,

T F#EA v+ EL T Primary O 3EH
HERERELFENE (PFS) okk#EThy,
Secondary iZ i, SEFERE (05), EHE0LE
EriEgE 2FATOQOL & TH o/,
A BRI IHETIROEEEL Y
ST IBRDEINTLZHETRTE 192 FlsFE
T2L5RESH, FRCRPEEEHE
HARG 60 & AT 237 BIFFRE L 210 B3 L iz,

GOGl22 mF5RIE, WAIE TR 213F%5 &
DD 2FIMERSR, APETR20961E
F0>5 5 194 FIosRET A R, &5 396 FlatthE:
HETahl, EFOBEITIE, WAL AP @
T, A®E, PS, #ETH, Fin, HMSE, 44

— 1716 —

BeRidhhole, BERSTIR WATETIZ
SZHEFI84%, EIER Tk At 3%, HEEHR
1.3 4 A o738, APHETRFhFh63%,
17%, 5.1 A ATh-olz, BEACE b2 I BIE
iz, WAIBEE T B EEIEl 4%, HESER
13%, B4 BITHY, APHTHREh TR
62%, 20%, 8B T & - 7z, PFS i3 WAI B¢
202 W 126 FIBRL 6 FEFELTED, AP
HIMFT 1 FEREL SF8EFEL T2,
R @ HR 0.81 (95%CI 0.63~1.05) T
APERRBIFTH -7z, 0S iz WALEE 202 1
1120 FFETCL 82 BIAfEL T D, APEE194
Flf 90 FIFEC L 104 SIS ETFEL T %, THEF
@ HR 0.71(95%CI 0.54~0.94) T AP
MEFTH-, AHMTOTEEFOSER
g e, ETHIVE, ABNEEESR A
W7 70 A%KEA, BRZESE AR TE
Wtk « BAMERE, SMEE2 £k 3, TRTOH
FTOSTOHRBTFETRRTHh oIz, BF
s TOlRE T, WAIR CHEERND
16.3%, BiER4L18.3% ¢, HEL LA146.5%
xtl, APBHTREENILIY% BHEARA
11.3% 7, FERLLM51.5%TH o7,
w@mE LT,

O APHELWAIHECHERFERC
PFS, OSOWITREFLEETH -2,

@D APRERWAIERCE~~EBEEET
309%, JFETRT U%HEL 2T,

@ BIfEA W WAL i R AP i °H
ey | O o

@ SERFBHTRETHIVH, ARG
FHES, A7 7V AFRT AV A A, BN
Hasehatt, FAMREMHETEE - 095FE, SRR 2/
IVEELTRAEATTH-,

G BEREREKRLLTCSET, KT
40~509%, IV EiT80~90% TH -7,

B2 %2, Randall & i3, FHRm 3 BiE
GOG TiT- TWaBHTFO L D RE L 72 kst
BRIE L LEREORBEENEETH D LM
DL ot
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= 3 GOG Protocol #122
(Randall et al. ASCO 2003)

AR AR 60 A A
WAI
Eligible 198
DFS 9% (2yr) 46%
Alive (+NED) 47%
DFS % (5 yr) 38%
FAILURES :
Total
Any pelvie 21%
Any ahd 28%
Any dist 18%

54%, (108/202)

AP
190

58% p<.01
52%

42%

49% (94/194)
26%
25%
10%

V. GOG 122iz%d 55154

CORFOHBIKHBFTELELTEELE
NCIC @ Thomas & # ¥, = 3+ GOGI2 0%
EHSDHEr L TR, QAPEES I —RIE
ETTEFEOH LY “HHEBHN kb3
%, @ BUHERTEREEBGIRCRIES LI
LT, BREMSEINERELL LAY
v, @ UL APHES o — X EER® L,
WAIBRRICHEREHEE T R o 5% L5
HBO32?, EEERIZ OB L HBEIML Tk
W FRRRREEL TR R W), @ REEEE
bIEERED L IR TDH Y, BRI
EeBUNIHRE T 2 BB SHIETH DI
LB RS, IhE TORMBREGED I
HEHDEBBERFUT S EEHEETU~61%T
&0, NclTH Y v HEBROATIR L HEE
T 60~T0% 7288, MEMICEEL TWwaE
T 20~30%ICET ¢+ 3, HIMERATIEE
%, W, BEROEFREE Ik 30~60, 30~38,
23~RBUTH L R,

SO GOGI22 B+ 2 HR IR & ERIRD
ERE, WiETRSEME w3 EBMORCT
PREFETPTERL, F—FIREML, YD

HRETREHBRENG N, HHTEZLEHF -

RIsURa N, BRBEAUCHL O RERTRLIE
SHET B, Lo URMIRIIGIRTFERIHEEL
BEAShTiZwicy, BHEEESETETE

RAFHERFHIEENE, BREBRTOR

CRHESS R E AT Y (R AEBRTEES B

R, BRE), UPHTOHERIIOWT
PFSTORWABBLTETH S (KR
TIEERTEE D) RETHD,

FHE LIS EaT | PETIRERRE
LR TH D EABRY o OEEEETHE
TR 3, WEEANBREZEENEER
% 15~20% 0 5 A~B% It & ¥, BERET
B IR AR R 1 0% BTE AR T & B,
L LEh i Besnsesnh - BETERD,
B T 2em B Y OEETL 06y T
85~95% LT e TH 5, —H, ASCO2002
TORETHET-BRTFEFECOLERE
M AP & TAP S DESIGivswE s h, 8
&1 TAP SHEMRIFTH -7z,

SE@O GOGI22 Tk WAl ikt b AP ftik
DO NFECFERFTHo 7z, L LER
T4 WATBE549% (108/202), AP &
49% (94/194) T, BT 13 21%, 6% FH
L, MEEPTICIE 28%, 25%TH Y, ERE
it 18%, 0% TH -7 (3, ¥ GOGlZ2
Tit AP Firkid WAl SRz R B S ITiE
OB NS <, BRI LEHAETD
572 #5 Randall & ® GOG122 R EREF
RO R I ¥ L0 R EEL, ERE
BERS LI Ltk 200 BRPHETOHERE
CRHES LoD TRELBEIOND (R
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An association between deregulation of homeobox (HOX) gene
expression and oncogenic transformation has been recently re-
ported in human tumors. In this study, we investigated HOX gene
expression and mutation in cervical carcinoma cells. Using reverse
transcription-PCR, 11 human cervical carcinoma cell lines and 14
normal cervical tissue samples were examined for mRNA expres-
sion of the 39 class | HOX genes. DNA samples from 11 cell lines
were tested for mutations in exons 1 and 2 of the HOXA10 and
A13 genes using overlapping primer pairs which also cover intron
1 of these genes. HOXA1, B2, B4, €5, C10 and D13 genes were ex-
pressed in 8, 7, 9, 9, 9 and 11 of 11 cervical carcinoma cell lines,
respectively, but not in any of the normal cervical tissues.
HOXA9, At1, A13, B5, (4, D3 and D9 genes were expressed in all
cell lines and normal tissues. In contrast, 13 of 39 HOX genes
were silent in all materials examined. Single-strand conforma-
tional polymorphism and sequence analysis revealed a C insertion
after base 1042 and/or a G to C substitution at base 1113 in in-
tron 1 of the HOXA13 gene in 4 of 11 cell lines, however, neither
deletions nor mutations were detected in exons 1 and 2 of the
HOX A10 and A13 genes. Our data suggest that the expression of
HOXAT, B2, B4, C5, C10 and D13 genes might be involved in the
process leading to the transformation of normal cervical cells.
(Cancer Sci 2003; 94: 437-441)

H omecdomain-containing genes encode a set of master tran-
scription factors which function during embryonic devel-
opment to control pattern formation, differentiation and
proliferation.” They all contain a 61-amino-acid region called
the homeodomain, which binds DNA, and the sequence of this
region is the basis of their classification into different subsets.!"»
In human, there are 39 class I homeobox (HOX) genes and they
are spread in four different clusters (A, B, C and D) located on
four chromosomes (7, 17, 12 and 2). The clustered organization
of HOX genes is conserved from Drosophila to man and each
HOX gene within a cluster displays a pattern of expression in
the body axis that is dependent on its relative position within
the cluster. -

An association between deregulation of HOX gene expres-
sion and oncogenic transformation has recently been reported
in human tumors, with the most convincing evidence coming
from leukemia. For example, chromosomal translocations or
DNA rearrangements result in overexpression of home-
odomain-containing proteins, such as HOXI1," pbx-1® and
HOXB8.9 In solid tumors, rearrangements of HOX genes have
not been reported. However, expression surveys have noted dif-
ferences between normal and tumor samples in renal, colorectal
and lung carcinomas.”® Two recent studies have reported the
analysis of HOX gene expression in cervical carcinoma cells
using PCR-based approaches. Alami et al'® suggested that
HOXCS5 and/or HOXCS could be involved in the process lead-
ing to the transformation of cervical keratinocytes. Li et al.'"
demonstrated that HOXD9 and ATBFI were differentially ex-
pressed in cervical carcinoma cells and not in normal cervix.
However, they examined only a few cell lines, and the 39 HOX
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gene expression profiles in many kinds of cervical carcinoma
cell lines and normal cervical tissues remain to be further eluci-
dated, . .
Because the phenotypes of mice with targeted disruptions of
HOX genes resemble some patterns of human malformations,
mutations in HOX genes have been expected to be associated
with a significant number of human malformation syndromes.
Thus far, mutations have been documented in 4 of the 39 hu-
man HOX genes, HOXA10, All, Al3 and DI3, which lead to
cryptorchidism,'® megakaryocytic thrombocytopenia with ra-
dio-ulnar synostosis,"” hand-foot-genital syndrome' and syn-
polydactyly,' respectively. Among these 4 genes, HOXAI10
and A/3 genes play a fundamental role in the development of
the urogenital tract and external genitalia. Moreover, somatic
HOX gene mutations, particularly regulatory mutations, may
have a wider role in oncogenesis.'® It might.be expected that
HOXA10 and AI3 mutations also exist in human malignant tu-
mors of gynecological origin. However, there have been very
few reports on mutational analysis of HOX genes in a variety of
solid tumors. These previous reports and experimental data led
us to examine a total of 39 HOX gene expression profiles and
HOXA10 and A13 mutations in cervical carcinoma cells.

Materialg and Methods

Cell lines and tissue samples. Experiments were conducted using
7 human cervical squamous cell carcinoma (SKG-1, SKG-II,
SKG-IIla, SKG-1IIb, OMC-1, YUMOTO and QG-U) and 4 ad-
enocarcinoma (HOKUG, NUZ, OMC-4 and CAC-1) cell lines.
The OMC-1'" and OMC-4'® cell lines were established in. our
laboratory. The SKG-1,'* SKG-11,*» $XG-Ila and SKG-IIIb*Y
cell lines were kindly provided by Dr. Shiro Nozawa, Keio Uni-
versity, Tokyo, The YUMOTO,?? QG-U? and NUZ™ cell lines
were kindly provided by Dr. Naotake Tanaka, Chiba University,
Chiba. The HOKUG* and CAC-1% cell lines were provided
by Dr. Isamu Ishiwata, Ishiwata Hospital, Mito, and Dr. Osamu
Hayakawa, Sapporo Medical College, Sapporo, respectively.
All of the 11 cell lines, except for the YUMOTO, QG-U and
NUZ cell lines, were maintained as monolayer cultures in
Ham’s F-12 medium (Flow Laboratories, Inc., Irvine, UK) sup-
plemented with 10% fetal bovine serum (Mitsubishi Chemical
Co., Tokyo) at 37°C in a humidified incubator with 5% CO, in
air. The YUMOTO, QG-U and NUZ cell lines were cultured in
RPMI-1640 medium (GIBCO BRL, Bethesda, MD) supple-
mented with 10% fetal bovine serum as described above. Nor-
mal cervical tissues were obtained from 14 women who
received hysterectomy under the diagnosis of uterine myoma,
and were used for mRNA analysis with consent. These tissues
did not have any findings of cervical neoplasms, and this was
consistent with pathological observation. All tissue samples
were immediately frozen in liquid nitrogen and then stored at
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—80°C until use,

RNA isolation and ¢DNA preparation. RNA was extracted from
cell lines and homogenized tissue samples by a combination of
initial phenol/chloroform extraction according to the RNA
STAT-60 protocol (Tel-Test, Inc., Friendswood, TX) and then
SV-total RNA isolation kit extraction (Promega Corp., Madi-
son, WI) according to the supplier’s recommendation. Contami-
nating residual genomic DNA was removed by digestion with
RNase-free DNase (Promega). cDNAs were prepared using at
least 2 ptg of total RNA and SUPERSCRIPT Il reverse tran-
scriptase (GIBCO BRL Life Technologies, Gaithersburg, MD)
with random hexamers as primers, and were finally dissolved in
diethyl pyrocarbonate-treated water and then frozen at —20°C
until use.

DNA preparation. The monolayer cultured cells were disrupted
with lysis buffer [20 mM NaCl, 10 mM Tris-HCI (pH 8.0), 10
mdM EDTA (pH 8.0), 0.5% SDS, 50 pg/ml proteinase K], and
then genomic DNA was extracted with phenol-chloroform and
precipitated with ethanol using standard techniques. Purified
DNA samples from cell lines were stored at —20°C until use.
Reverse transeription (RT)-PCR analysis. Oligonucleotide primers
for RT-PCR were designed using published sequences of the 39
class 1 HOX genes in clusters A-D'® and S-actin gene,™ and
synthesized by the solid-phase triester method. Detailed PCR
conditions and primer sequences used for amplification are
available from the authors upon request. Amplification of
cDNA was ferformed according to the method previously
described.”® %" ¢DNA template from each cell line or normal
cervical tissue was amplified by PCR in a final volume of 20 ul
of reaction mixture containing 10 mM Tris-HCI (pH 8.3}, 50
m3f KCI, 2 mM MgCl,, 0.01% (w/v) gelatin, 200 uM dNTP,
0.5 iM each primer and 1.25 units of Tag polymerase (Applied
Biosystems, Branchburg, NI). After an initial denaturation at
96°C for 3 min, 43 cycles of denaturation (94°C for 1 min), an-
nealing (54-65°C for 1 min) and extension (72°C for 2 min)
for the respective target genes were carried out on a Perkin-
Elmer GeneAmp PCR System 9700. The final extension was
performed at 72°C for 10 min. For each PCR reaction, two neg-
ative controls were performed consisting of omission of the RT
step or omission of the target cDNA. After visualization of the
RT-PCR products by 1.5% agarose gel electrophoresis with
ethidium bromide staining, gel images were obtained using the
ATTO densitograph UV-image analyzer (ATTO Corp., Tokyo),
and the presence or absence of the products was determined us-
ing ATTQrs densitometry software version 2 (ATTO). Each
analysis was performed in triplicate.

Single-strand conformational polymorphism (SSCP} analysis. Exons
1 and 2 of the HOXA10 and A13 genes were amplified individ-
ually by PCR using overlapping oligonucleotide primer pairs
which cover the entire coding region of exons 1 and 2 and in-
tronic splice site of each gene.'>* Qne microliter of the DNA
template from each cell line was amplified by PCR in a-50 g of
reaction mixture containing 10 mM Tris-HCI (pH 8.3), 50 mM
KCl, 2 mM MgClL, 0.01% (w/v) gelatin, 200 uM dNTP, 0.5
MM each primer and 1.25 units of Tag polymerase. PCR was
carried out on a Perkin-Elmer GeneAmp PCR System 9700
with an initial denaturation step at 96°C for 3 min, followed by
41 cycles at 94°C for 1 mun, 58°C for 1 min, 72°C for 2 min,
and a final extention cycle at 72°C for 10 min. Reaction prod-
ucts were visualized on a 1.5% agarose gel with ethidium bro-
mide. The amplified fragments of the HOXAI0 and A13 genes
were analyzed for mutations by $SCP according to the method
previously described.*” Five microliters of PCR products were
mixed with 5 ul of loading buffer (95% formamide, 10 mM
NaCH, 20 mM EDTA, 0.02% bromophenol blue, 0.02% xylene
cyanol), heat-denatured at 95°C for 5 min, and immediately
placed on ice. Eight microliters of the mixture was run over-
night at a constant 8 W power on a 0.5 X Mutation Detection
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Enhancement vertical gel (FMC BioProducts, Rockland, ME)
containing 10% glycerol. The gel was stained by soaking for 20
min in a 0.1% solution of silver nitrate. After two quick washes
in distilled water, the gel was incubated in a solution of 0.15%
NaCH, 0.01% NaBH, and 0.15% formaldehyde to visualize the
bands. ‘
Sequence analysis. Polymorphisms in the HOXAIO and Al3
genes, detected as aberrant SSCP patterns, were sequenced.
Reamplified DNA fragments were purified using the QLAquick
gel extraction kit (QIAGEN, Valencia, CA) and directly se-
quenced using ABI PRISM 3100 sequencer {Applied Biosys-
tems). Each mutation was verified in both the sense and
antisense directions.

Resuits

To determine the expression patterns of the 39 human HOX
genes in cervical carcinoma, we performed RT-PCR analysis on
¢DNA derived from 11 cervical carcinoma cell lines and 14
normal cervical tissues. Total cellular RNAs of both origins
were reverse-transcribed into ¢cDNA and PCR amplified with
specific primers for each HOX gene. Fig. 1 shows an example
for mRNA expression of 3 HOX genes. HOXCI0 gene expres-
sion was found in 9 of 11 cervical carcinoma cell lines, but not
in any of 14 normal cervical tissue samples. In contrast,
HOXA9 transcripts were detected in all 11 cell lines and all 14
normal tissue samples. The gene expression pattern of HOXBI3
was variable in these two groups. Fig. 2, Fig. 3 and Fig. 4 illus-
trate the overall HOX gene expression profiles in cervical carci-
noma cell lines and normal cervical tissues. HOXAI, B2, B4,
C5, Cl0 and D13 genes were expressed in 8,7, 9,9, 9 and 11
of 11 cervical carcinoma cell lines, respectively, but not in any
of the normal cervical tissue samples. HOXA9, All, Al3, BS, -
C4, D3 and D9 genes were expressed in all cell lines and nor-
mal tissues. Gene expression patterns of HOXA4, Al10, B3, B6,
B7, B8, B9, B13, Cll, D4, D8, DI0 and DI} were various in
these two groups, but HOXA4, AIQ, B3, B6, B7, B9, ClI, D4

Cervical carcinoma cell lines

x 2 =]
555 5378%82 83
s T o,

Normal cervical tissues
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Fig. 1. RT-PCR apalysis of 3 HOX genes in 11 cervical carcinoma cell
lines and 14 normal cervical tissues (N1-14). Totai cellular RNAs of both
origins were reverse-transcribed into <DNA and PCR amplified with
specific primers for each HOX gene. All the amplified products were of
the expected size.
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and D8 were expressed in all of 11 cervical carcinoma cell
lines. In contrast, 13 of 39 HOX genes, HOXA2, A3, AS, A6,
A7, Bl, C6, C8, C9, C12, C13, DI and DI2, were silent in all
materials examined. HOXB4 and BI3 genes were silent in 2
and 4 of 7 squamous cell carcinoma cells, respectively, but
were expressed in all 4 adenocarcinoma cells. HOXB8 gene
‘was expressed only in 2 of 4 adenocarcinoma cells, but there
was no significant difference in the expression patterns of the
other HOX genes between cell lines derived from squamous
cell carcinoma and adenocarcinoma.

Next, we examined HOXAI0 and A13 mutations in 11 cervi-
cal carcinoma cell lines by PCR-SSCP using overlapping oligo-
nucleotide primer pairs which cover the entire coding region of
exons 1 and 2 and intron 1 of these genes. As can be seen in
Fig. 5, variant bands were detected for YUMOTO, QG-U,
HOKUG and NUZ cells with specific primers for bases 958-
1258 of the HOXAI3 gene (forward, 5'-ggctggaacggcecaaatg-
tact-3’; reverse, 5’-ctagccgaggtetecacaag-3).0 Sequencing of
the gel-purified PCR products revealed a C insertion after base
1042 in these 4 cell lines and a G to C substitution at base 1113
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Fig. 5. Mutational analysis of the HOXAT32 gene in cervical carcinoma
cells. A, S5CP analysis of the PCR amplification products from bases
958-1258 of the HOXA13 gene in 11 cervical carcinoma cell lines. Ab-
errant bands are seen in YUMOTO, QG-U, HOKUG and NUZ cells, which
were excised, reamplified and sequenced. B, Electropherogram of the
HOXA13 forward sequence in QG-U cells, indicating a C insertion after
base 1042 and a G to C substitution at base 1113 in intron 1 of the
HOXA13 gene. :

TCCCG GG TGCCTTTCTGTTC
130 149

in QG-U and HOKUG cells. These changes were found in in-
tron 1 of the HOXAI3 gene. Neither deletions nor mutations
were detected in exons 1 and 2 of the HOXA10 and A/3 genes
in any of the 11 cell lines examined.

Discussion

The concept that HOX genes might be involved in cancer is re-
cent.’ A putative role of //OX genes in malignant processes has
been well documented in leukemia.*-® Several HOX genes are
also implicated in solid tumors. Preliminary studies indicated
that HOX proteins were augmented in varicus human malignant
tumnors, such as breast, colonic, rectal, gastric, lung, renal and
testicular carcinomas.® Moreover, alterations in expression of
HOX genes have been reported in renal, colorectal, lung and
cervical carcinomas.” !" It appears that while some HOX genes
have the same expression in normal and malignant tissues, oth-
ers exhibit altered expression in cancer lesions, suggesting an
association with cancer progression.

In the present study, we demonstrated that 6 cut of the 39
class I HOX genes, HOXAL, B2, B4, C5, C10 and D13, were
expressed only in cervical carcinoma cell lines and not in nor-
mal cervical tissues. HOXAS, All, Al13, B5, C4, D3 and D9
genes were expressed in both groups, whereas 13 of 39 HOX
genes were silent in all materials examined. In contrast, Alami
et al™ reported that the vast majority (34/39) of HOX genes
were expressed in normal cervical keratinocytes and only

440

HOXA2, A7, C5, C8 and DI2 were silent. They observed that
this pattern was conserved in SiHa cervical carcinoma cell line
except for the appearance of HOXCS5 and C8 mRNA, and sug-
gested that HOXCS and/or HOXCS could be involved in the
process leading to the transformation of cervical keratinocytes.
Qur data also indicated that HOXA2, A7, C5, C8 and D12 were
silent in normal cervical tissues and only the HOXCS gene was
expressed in 9 cervical carcinoma cell lines among these 5
HOX genes. However, the expression of HOXC8 gene was not
detected in any of the cervical carcinoma cell lines examined.
The possibility exists that the expression profile of the HOX
genes might change during culture.'? Alami er al.' used cul-
tured normal and transformed cervical keratinocyte cell lines
with medium containing various nutrient factors which induce
HOX gene expression. The discrepancy might be due to the dif-
ferences of materials and culture conditions.

A recent study by Li er al.,'" focusing on the dispersed-type
HOX gene expression in 4 cervical carcinoma cell lines (HeLa,
C33A, CaSki, SiHa) and normal cervical biopsy specimens,
showed that the expression of HOXD9 and ATBFI genes may
be comelated with the pathogenesis of cervical cancer. Shim et
al.® applied ¢DNA hybridization arrays using normal and cer-
vical cancer cell generated probes, and reported the possible in-
volvement of HOXA! in cervical tumorigenesis. There have
been no other reports on the differential expression of HOX
genes between normal and transformed cervical cells so far.
Our present results on specific expression of HOXAI and C5
genes in cervical carcinoma cell lines are consistent with the
two previous reports.’™*® In addijtion to these two genes, we
suggest that the expression of HOXBZ2, B4, C10 and D13 genes
might also be involved in the process leading to the transforma-
tion of normal cervical cells. Further studies are needed to clar-
ify the molecular events in cervical carcinogenesis induced by
these clustered HOX genes.

HOX genes are expressed in many tissues during adult life,
including the gut, kidneys, genital tract and skin, and there is
increasing evidence that they are often misexpressed in solid
tumors.* Somatic HOX gene regulatory mutations might be
also expected in human tumorigenesis. Interestingly, HOXAS
has recently been shown to activate transcription of the key tu-
mor suppressor gene p53, and loss of p33 expression occurs
secondary to Ioss of HOXA5 expression in many human breast
cancer cell lines and tumors.® This may reflect a somatic loss-
of-function mutation in HOXAS5, which is caused by transcrip-
tional silencing associated with the genetic alteration of its pro-
moter region. However, the search for mutations of human
HOX genes in cancer may have only just begun,'® and there
have been very few reports on mutational analysis of class I
HQOX genes in human solid tumors. In this study, we sought to
find potentially activating mutations in exons 1 and 2 of the
HOXA10 and AI3 genes, because these coding regions are as-
sociated with transcriptional activation and DNA binding.'>
Our mutational analysis revealed one base insertion and/or sub-
stitution in intron 1 of the HOXAI3 gene in 4 of 11 cervical
carcinoma cell lines examined. In order to clarify whether the
role of the truncated HOX proteins is crucial for cervical car-
cinogenesis, alterations in coding sequences of other HOX genes
must be further elucidated.
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