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Ao 72 (FDR q value = 0.160<0.250). X 52, LTV LMD D 5.
MNEEETHO IO — 7 — B2 RS &, SREEDSAMIBARD S B YY1 B%Hlo BGl 2 M
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Ao 72 (p<0.001). L7225 T, NS BIETHD ARIDRNRPE D X HITEALT % 20 ~<72 ("
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BT HEETF
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(Significance
Analysis of
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5, BHMRIRE & € OoMBE % 51 5 Il
D342 HIEZT% SAMIZX o T L2 (K 4).
ZOBIETTIZIAY) V7§55 L, HMIaRE
AL L B SN TWDB I EPbh o
IO DEETZ, HHREEZ O 5812
T L v Z & TClear Cell Signature” & &1
7z. £ @ Clear cell signature T, website 2*H & o
TEEfD 225D A4 707 VA TF—F %75 A
FY L TALE, R HMREREZRZL,
FHREIBWI Ebr-72(K5). 512, Mk
&SRB WT, RT-PCRIZ X % mRNA %
BlowEEZ 17T, Mg L 2hbiloM T,
Clear Cell Signature Bz FORBHENE L S
<‘: ZHER L7z, FOHIZiX, Tsuchiva et al. 2585

L., BEPMRBEO~— -t AR ENTWS
HNFI & & F T/,

Clear Cell Signature @9 %, BHEALTW5
BIZT % GATHER TH L CTHA % &, GO:
0001822 kidney development (p=0.006) %, GO :

0046626 insulin receptor signaling pathway (p =
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ol ssdE L b L2 & 2, HHREE O E
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HREMk % &t NCI60 &, PREJE 38 fifatkd 7 —
% % COMBAT {2 X » T merge LT, 798%
7V & LT Clear Cell Signature T7 9 X % 1 ~
L7 (K6). ZDM%E, WIS IEEZ T HO
BB — &b TEMREICEN LTV
ZEbhrol.

R O P TR L E 2 D oEMiE s
7% % [WIMIIaRE ] & v ) MR AT 75% 2 DT
W, WAIANEL, OB AFNCE b T
HL VIR DL, 020, FHIEHORR
MEBRDSR 2 LAThNT &2 ilt, ¥ —YHE
#1Cd % Sorafenib (& 7 H 73— V) SRR 1<
FERICERTHAZ b DY, 20084 4 A1
HARCTHAFE Z 7z, Sorafenib 1 EGFR, PDGFR,
VEGFR, cKIT twwo/zFul rdF—EHL &

NI | -El ectronic Library Service



Japan Society of Cbstetrics

and Gynecol ogy

2018

FE RS sasmnases (n=0)
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(MD Anderson Cancer Center)
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7 —%, Raf DF F—¥iEME2HET S (X7).

T2, BB ADTLA 70T LA F—F 0D
E2F {5 & Ras {EMEZEHE 35 &, FHPIEIAE &
SRR (X B2F EMEASE <, BRI RIE & ki
MPRRIE I Ras IS HBRH S W &3 o /2
(X 8). E2F (3 #5AE, Ras 133 F— BiHM: & [
AR, HENIEIRE & SRR B AL, B
B Jgss & WA I3 F — BRI L T & 0]
REMEDSH 5. £ L C, MR OBNFRRNE & B
PERRIEIZIZ 7 54 > e EORPBAK], FF—EH

O BT B & RGO B 1213 Sorafenib @ X 9
X F—EHERPEHTHLUREIEZ DN
7z.

9 S B B B FH ok oMl B Ak RMG-2 13 X — K
SURICEET AL, RALHREEAE T AR
ARIRLD S e ZEEZER T 5. ZoMiak%
A=K7 ADOE MIZOXI0°MERE L, RFEHF1
cm & 78 o 72 BT, Sorafenib 40mg/kg % 4 H #%
M5 L7: 8 25, EHLIEERRLRD(p
<0001). =2 ¥ bu— VERZIES AL, H0E
DL ZFWITH - 7243, Sofafenib IGHFE: CTlIIE
BN LT, BIROIMAAmBEIRIC R D, 13k
AEFNZRT ORI G o7, ZOFESIL, Soraf-
enib 2SI HE MM IRE OEBBE L LTHEETH
HZErRRLTWVA.

TLob LT, IREIMBEEREOBEE RIS
077 ANED &I, FOEMFNERE R
KR, BB EHEML WA I E, 51T, F
F—EROBATHL I ERRBIN. LT
BRI v ST w B F - — PRHEH] Soraf-
enib 2SN MBI A CH L 2 L 2 B
EEBRCTRL, BUIEBRREREZ FEL TWA5.
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v
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[E08) BREASAORBBISFIZ L o C, Y7 FMEHRD Y — Vv BEL S

#| 5Aza-dC Z iR 5 &, DNA AL X F 4L &
L, RNADPEEINS, Lo T, 4707
LA ZHWTIOY Y IV ERET A EIZE S
T, DNAXFVALZ Y ) 594 FIZFHITE
%9 RIFFRTIIINENAICBIT S DNA X F )
L% 7 7 504 FIZRNR, TOEYMFNEERE,
VIFMEEBLIUDPADERE V) ErLHS

3) BEEED DNA X FIL{k &
I FIVIEERBRD S

(&= & Br-3]

BAZBWT, DNA XA F VLD REDBBAD
FERPERIEELSEZ A EPFMOLNTVWS
B, T AETA4 Fi DNA AF WMy — v o E

FIZOWTIE, PEPADEDHT VRIS NT
Wi, BEFOTSOE—F —FHIRIC A F AL
HbHE, RNADBEEINLZW, 2Tl AF 14

WL, T EEYRET RBIT 22 HME L.
[F5:%-3]
JREEDANC BT 5 A F VAL EIZT %, 5Aza-dC

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

2020
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[ 1] A F 1 {bBRs 360 BizF oM
BIETFOBEOAHF T —48

GO:0009653[3]:
GO:0009887[4]:
GO:0007275[2]:

G0:0042127(5]:
GO:0008285[6]:

GO:0006928[47:
GO:0016477[5]:

GO:0001525[6]:

GO:0007155[4]:

morphogenesis
organogenesis
development

regulation of cell proliferation
negative regulation of cell proliferation

cell motility
cell migration

angiogenesis

cell adhesion

GO:0030155[4]: regulation of cell adhesion

G0:0006954[5]: inflammatory response
G0:0006955[4] : immune response

S EIH

SEAEIE

A8
| i

} MR A

} R

FIAEHRRTETH>TVREH0(p <0.01).

ML T A 707 b4 AW CTHELZ. X
F WAL 7 v £ £ 1% Methylation specific PCR (MS-
PCR) B X U Bisulphite-modified pyrosequencing
W&o TiTo 72, ¥ 7 F V{5E5E (X Binary Regres-
sionBIUONTY T 257 —E¥T vt TH H
WAADFFERED JUORBEBEOMEY, %
MR G B X O Website T W AF LA 271
TUVAT—=ZIZ XTI L72. TS 2364
D=7 APESAMBEEKEM-1 I T 53R %
in vitro 3 & ¥ in vivo THR7z. 20, 4 7 1
7 LA 712X, Cluster 3.0, Java Treeview, R,
GATHER" % i\ 7z,

[ER EEER-3]

HREEAS A 43 MR IZBE X 7 v ALH] 5Aza-dC %
WL, A& LT, X FIV{biEEsE 360
BEFERAELR. 2095 27T BEF2 80, %
B A FVALT v A 217, TXRTOEEFT
AFVALZFER L7, FN o o XFVLEAEE
TH%Y, BETOBEICLI->THTIY—48HT
B &, ZrEIER, HEREEIE, AMNEER), MR,
Mg, REL V- EXE S OBEELETFIE
FoTWz(E]D). EHIXT 7 FVRENOSHE
Tix, TGFBA—7%—7 7 3 —REIZRT 5 #
EFHRELEFT > TVEIERbhosz(p=
0.007).

EBIZTGFBA—8—=T 7 I Y =D T T F I
RHBICRTHEMRTOXATFIVLE, IBESA DM
Fakk, ARG, SAMRRICEB VT, Methyl-
ation specific PCR TH-<72 (X1 9). 4 HEIEBIHN
WERATAFIEERDBIETICTHRET W
RLTWA, YAV F, L7y —, THREET
&, SEIELRBETIHIAF VLS, JHENR
AZBWT, TGEP A —/8—7 7 I 1) —R L X
FIVALDBEIZ RV & Bbh/.

261, TGERRZEBOIEM & X F v ibo B #
oW THE L 2. % 9 TGF-beta receptor 2
(TGFBR2) 23T, Bisulphite-modified pyrose-
quencing T7 Q€ — % —HIBIZH 58 WD
CpG 414 b DOAFNALZ RIS, X F 1L
L BIZFREOMEZ 7. wiho CpG A
FIZBWTH TGFBR2 FEHAE N T & A F AL
WENZ EBDLHID (WFid p<001), A F A1k
FEETFREZIH L Wb EEZ 5T

RAZ G B DS AR R BRI BE A F- VAL H 5Aza-dC
2L, TGFB #EE DD EL 2 i~X7z. < 4
77 LA 5 —% %MW Binary regression T
HRDE, A3HMBBERIZ B W T 5Aza-dCRINT
TGEFB BB OTEEDILHET 5 Z L 25bh - 72 (p<
0001). & 5 [ZOVCAR3AHM Mg #R 12 B v T,
SMAD3- VY 7259 —ET vt THE L, R
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ACTIVIN#Z & TGF B #Fi& BMP#X %
EST THBS1 SDC2 BMP2 BMP7
1 JT YL BMP4 BMPS8A
TGFB1 : BMP5 BMPS8B
INHBA INHBE TGFB2 BMP6
INHBB INHBC TGFB3

- Aclr/g]_{ ACVR1 |—| cD44 || TGFBR1 o TGFBR2 — BMPR1 [z BMPR2 ——

N

e

SMAD2/3 SMAD1/5/8
SMAD4 SMAD4
//”—f BIGH3 T
SERPINE1 EGR1
CTGF TAGLN ID1 1D2 D4
A T A\ ?

DNA

[IX1 9] PHEEDSANCEBT S TGFp A—73—=7 7 3 ) —RKEED A F V1L

13 9 5Aza-dC HMNC & ) TGFB £ DG A3TT
HET D EDbho72(p<001).

CDXIHIZ, TGFRREBDLBDBIZTHAF
MEER, BAF VLI XY ZDIEEDTIET S
ZEhD, AF WAL TGFB FEEE O % B8 L
TWhbZ edbhol, BAVERE X7-2TE,
AFUERRLDETHLIETV T4 v I RE
LG L) 52 A, REMFBMIZHRLESINT
W3, F7:TGFR B OIHEMALIX, 28ARAIC
Epithelial mesenchymal transition (EMT) & \» 9
ZALZEL T, BREZTESEILI L MON
TWw5h.

2T, ShE%E LA FVALEETFEOIRE
R, TGFB & DIGPEDS, JRHEAA DI FEH & K
BBRTED XD IR R 2 2HE L7 (X 10).
Website 22 55 57z, I, VI ORI EI A
D, JPRIFRED 5\ VIT KR EY ~ T vizD
W, X FIVILER 360 BIZ T 9 AF ) v 7
THE, WALAFEE Y — Y E2RTH 100D
BETFH7 A - LCRIESIN, I35
MIERIZ A F Vb Z Rz, TGFB OFEH % Itk
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4707 VA4 57—%9555H L7 TGFB #&# o
WEHEEECHBALTED, 5612, KFEREIC

BWT, BIEF7 7 A% —DORHANTEL, D
TGFB BB DIEEDR TN &b o 72,

DI IR —IZHEENTVS, TGFpOL &
7% —T#5 TGFBR2 5Bl5 & U8, TGFB #is D
W E, FRELEBEBEORT THRIEMMEEMIC
LoTHELZ §5&, 4 27u7 L1 OfFE
EEEH LT, TGFBR2 # v /871X, KiEEBET
FEILELTHBY (p<001), TGFP BEEIEMALD
BETH 5 YEBRIL SMAD2 B, I3 Kigike
HCORBITH#E L Tz (p<001). 22T, B3
THMEIEL T 5 TGFR B A HET A 2 L 25
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n7z.

TGFB RO EH] & LT, TGF-beta receptor
1 (TGFBR1) ®*F—LiEkzHEYT 5 A-8301
EWIH TR DIEEWPAMSNTE Y (H
11), EBIZ~ 7 ZJUE S AR HM-1 \Z3m 3
L, ZOTHICHSY VL SMAD2 OE %
PI3BHEBbhroTz. £ T, A-8301 & HWw
T HM-1 MR OB EIZ 5 2 % B % in vitro
T L7z, TRy 57 A MC, HMlES)
7z, MIRE AT confluent & 7 o 72ARE S —
EDHEDITT, TOWHELE ENLZTHD TW R
THIROZERMELR/-L 25, A-8301 DR
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Synopsis

Expression of the genomic genes, not a single gene, in cancer cells may be relevant to clinical fea-
tures of individual cancers. In order to link findings of basic research with the treatment of ovarian
cancer, genome-wide analysis using bioinformatics is thought to be necessary. In this research, we
analyzed the following three subjects using bioinformatics to improve drug treatment against ovar-
ian cancer.

1) Biomarker of chemo-sensitivity

A transcript factor YY1 was one of genes that discriminate between good and poor prognosis in
patients with serous ovarian cancer. In the microarray dataset of 88 serous ovarian cancers, genes
having both YY1 binding sites and E2F binding sites positively correlated with YY1, which is consis-
tent with a previous report that YY1 increases E2F activity. Hierarchical clustering by the genes
having both YY1 and E2F binding sites which positively correlate with YY1 classified ovarian can-
cers into the two clusters, “YY1 Low” cluster and “YY1 High” cluster. In serous ovarian cancer pa-
tients who received paclitaxel, YY1 High showed better survival than YY1 Low, though in patients
who did not receive paclitaxel, this classification did not correlate with patient’s survival. NCI60 cell
lines, derived from cancers of various organs, were analyzed in a similar way, and YY1 Low cells
were resistant to paclitaxel and docetaxel than YY1 High cells, while this classification did not corre-
late with platinum sensitivity. The siRNA knock-down of YY1 in BG1 ovarian cancer cell line re-
sulted in resistance to paclitaxel and docetaxel, while it did not affect on the sensitivity to cisplatin.
Therefore, we conclude that YY1 increases E2F activity and confers taxane sensitivity in ovarian
cancer. '

2) Novel treatment of ovarian clear cell carcinoma

This study aims to find a novel therapeutic drug against ovarian clear cell carcinoma (CCC) based
on the biologic features detected by gene profiling. Microarray analysis using both ovarian cancer
cell lines (13 CCC and 25 non-CCC) and ovarian cancer tissues (8 CCC and 91 non-CCC) identified
“Clear Cell Signature” which discriminates between CCC and non-CCC. The Clear Cell Signature,
comprising of 303 upregulated and 39 downregulated genes, was reproducible in the two other mi-
croarray datasets. The Clear Cell Signature contained HNF1 B and genes having HNF1 binding sites.
Mutation of HNF1 is known to cause renal hypoplasia. Hierarchical clustering of the merged da-
taset of 38 ovarian cancer cell lines and NCI60 indicated that CCC was strikingly similar to renal cell
carcinoma. Because Sorafenib is effective against renal cell carcinoma, we examined the in vivo anti-
tumor effect of Sorafenib against RMG-2 CCC cell line inoculated on nude mice. Sorafenib caused the
RMG-2 tumor to shrink significantly. We conclude that Sorafenib may be useful against CCC.

3) DNA methylation and signal pathway

DNA methylation is relevant to carcinogenesis and cancer progression. However, there are few
studies that analyzed genome-wide DNA methylation in ovarian cancer. In this research, we aimed
to analyze how the genome-wide DNA methylation affects on the signal pathway and phenotypes in
ovarian cancer. Forty-three ovarian cancer cell lines were treated by 5Aza-dC, followed by microar-
ray analysis. Reactivated 360 genes were assumed as methylation candidate genes, and they en-
riched genes belonging to TGF-beta signal pathway. Demethylation by 5 Aza-dC significantly
upregulated the TGF-beta pathway activity detected by Binary Regression and SMAD3-luciferase
assay in ovarian cancer cell lines. Because cancer metastasis is supposed to be associated with epige-
netic changes and TGF-beta pathway deregulation, expression of the 360 methylation candidate
genes and TGF-beta activity were analyzed in primary sites and ometntal metastasis of ovarian can-
cer samples. Hierarchical clustering by the 360 genes identified a definite gene cluster of approxi-
mately 100 genes, which contain multiple genes known to activate TGF-beta signal pathway. TGF-
beta activity detected by Binary Regression positively correlated with the expression of the gene
cluster. Furthermore, immunohistochemical analysis for the paired samples of primary site and
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omental metastasis showed increased expression of TGFBR2 and phospohorylated SMAD2 in omen-
tal metastasis. Treatment with A-83-01, an inhibitor of TGFBR1 kinase, suppressed expression of
phospohorylated SMAD2Z in HM-1 mouse ovarian cancer cell line, and also significantly inhibited mi-
gration and invasion of HM-1. Furthermore, in vivo treatment with A-83-01 prolonged survival of
mice in the HM-1 peritoneal metastasis model. Therefore, we conclude that inhibition of TGF-beta
signal pathway may be useful in the treatment of ovarian cancer metastasis.

In summary, using bioinformatics, we found that 1) ovarian cancers with activated YY1/E2F sig-
nal are sensitive to taxane, 2) Sorafenib is effective against CCC, 3) TGF-beta inhibitor may be useful
to treat ovarian cancer metastasis. These results show that a genome-wide approach using bioinfor-
matics may be useful to develop a novel diagnostic and therapeutic modality against ovarian cancer.
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