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Project Summary

) ) Efficacy of non—anticancer drugs in the treatment of gynecologic
Title of Project

cancer
Key Words Ovarian cancer, Chemotherapy
Project Leader Sokbom Kang

Associated Company | None

1) Previously, using gene-set enrichment analysis (GSEA) and Connectivity
Map, we screened a non—anticancer drug, thioridazine as a candidate for
useful non—anticancer drug with anti—-tumor effect in the management of
ovarian cancer. We also reported the drug can induce apoptosis and cancer
cell growth arrest in ovarian cancer cell lines.

2) In the curren project, we confirmed that thioridazine has an anti-cancer
effect not only in ovarian cancer cells, but also cervical and endometrial
cancer cell lines. We observed an apoptotic effect and change of cell cycle
regulatory protein expression in those cell lines. (Kang et al. 2012, Apoptosis)

3) We also confirmed thioridazine may have anti—angiogenic effect in
HUVEC cells. (Byun et al. Microvascular research, 2012)

4) In addition, we screened another candidate using GSEA and Connectivity Map.
The drug was doxazosin, which has been used as a anti—hypertension drug.

5) We found that the drug has an antitumor effect. Doxazosin exert inhibitory
effect on the apoptosis of cancer cell lines and suppress their growth. It was
mediated by JAK/STAT patway suppression.

6) In ovarian xenograft model, the drug signficantly suppressed tumor growth.




)
-z
r [e]
o2
ks
ox
il
=2
%2
2
it
oo
)
olf
oX,
hass
rir
>
=
o
f
2
2
il
i
el

2. 479 s % 2%

1) TRk MA: connectivity maps9 in—silico analysis T literature reviews 23+ TH ok
A
— 2011, thioridazine

— 2013, doxazosin

2) AEFE o] 83k 31 A screening

— gynecologic cancer cell linedl] &X °kA] g & MTT$} flow cytometryE %

&ty proliferation
9 apoptosis Tz
— caspase, DAPI staining, & TUNEL assayZS AF&3le] A XU WH3}

— apoptosis related protein (Bcl—2, Bel—xL, Bax, p53) 5¢ W3} v

s

iy

— cell cycle regulatory gene®] ¥& W3} ## (CDKs, cyclin D1, p21, p27, pl6, p—CDC25A %)

— cisplatin && carboplatin®¢] HE& T3 v

3) Fu nFgstetopAe] A9 H5 — Thioridazine

7h) thioridazine©] 2b= 7356 B AWl AEFAM R Fdans 7= As 11

Lo A h-qh A5 (Hela, C33A, Caski) 3 A= er A2 (HEC1-A, KLE)°lA thioridazine
9] growth inhibitory effect

2. Thiordiazine®ol] 938t Z M X049 apoptotic effect

3. Caspase—3 enzyme activity 2 PARP cleavage

1% 3. Thioridazine@} AXT7]Z2d 9 p53/Bel =4 (Kang et al. 2012, Apoptosis)

4. Hela ¥ HEC1A AMXEF)A 9] thirodiazineo] 23t cell cycle regulatory protein®] expression 3}
2 Bel—2 family genes®] expression W3}

5. Luciferase assayS =3 3218l Thioridazine®] 32 3 p53, p21 % Bel—2 transcription ¥ 3}

6. Thioridazineol| 2|3} PI3K pathway inhibitory effect T+

1) Growth—inhibitory effect of thioridazine in tumor cells, and inhibition of cell migration by

thioridazine: ©]& @A) A 7+ 3 Thioridazineo] &3¢ 7] & thioridazineo] VGEFd] 23t



angiogenesisE AAstE AS 11+HE (Byun et al. Microvascular research, 2012)

t}) Thioridazine inhibits VEGF—induced proliferation, invasion, and tube formation of HUVECs
(Byun et al. Microvascular research, 2012)

1. VGEF—stimulated HUVECs migration assay
thioridazine &%= A2 A|Zto] wE HUVECs migration — thioridazine *#e] wW& 23k
HUVECs migration &A1 +43 (Byun et al. Microvascular research, 2012)

2. Growth inhibitory effect of thioridazine in endothelial cell proliferation

3. Inhibitory effect of thioridazine on VGEF—stimulated cell migration

4. Inhibitory effect of thioridazine on VGEF—stimulated tube formation

4) &1 w|getslsterA o] Mdd A5 — Doxazosin

71 @Ak AEF (OVCAR-3 and SKOV3) o419 doxazosin® apoptotic effect 2 cytotoxicityE
LhERd

1}) Doxazosin® apoptotic effect™ interferon—gamma % alpha®} additive effectE zt<-

t}) Doxazosin¥ interferon—gamma 2 alphaZ co—treatment 3}%2 W, cleaved caspase—3 activity
7} Z=7}sla PARP cleavage 94 =71

2}) Doxazosin® cyclin DI 2 CDK4Z A&R o™, p21 % p279 w3 o]

olN

7Fekds. o=
doxazosin®] Gl phase arrestE Z7HA7]15 AL A|AFSH

ul) Doxazosin®] JAK/STAT phosphorylatione < A3}
doxazosind] 2]3t JAK/STAT 9AE AAHoZ ZrarF.

rir

A

tio

T3, whE JAK/STAT AAAE

v}) Doxazosine immune—deficient BALB/c nude mice® SKOV—-3 ovarian cancer xenograft®
growths A&
A Ovarian cancer xenograftol]l 4] doxazosin® p53 protein expressions S7FAFH L™, c—Myc

protein expressions #3141 L

© Control
® Doxazosintreatment

13 5 8 1214 16 19 22 24 26 29

b ¢
Contat
F4
Dorezosa
. Contet v
eeeee ot | N -
[(—— %
10 [ e R
wtn
o ¥ e ———
B 6
i
5 4
i
2,
o

Figure 6



3. A+ 234 nF

pret

a8

D 2 A7 vz st = tidte] BRE QA FEA JPtE A -fs FEA-E volEH o]
2~9l connectivity map< ©|83}¢] thioridazine % doxazosing potential anticancer drugl.Z
screening ¥ ¥, AA| o] FEEo] AXF B APFw FoolA FgaIAT) dvke S Bl

2) ¥ Azl o o], Cell Ao thioridazine®] &¥& 7} cancer stem cell oA <l
Aol MEE 7% 3} o™ (Sachlos et al. Cell, 2012), ABC—DLBCLOIA] thioridazine©] ©]&7}%
ok g} Z o] Cancer Cello] Z& 8] wEx7]|% &}o] (Nagel et al. Cancer Cell, 2012) &
Fakdol AlEE wkel AYS dFelth ¥ AT B AFxlem stolw fARE WHo

thioridazine®] &EHZ AZsHA ate ZulA7} 7% 319t (Ronald et al. 2013, Genes Cancer;

Lan et al., 2013, Head Neck).

rr

ro

o

Lo,

)

it

3) ©]2]%t pathway—targeting conventional drugel]l W3+ ddae] Hrl= dE FAA-oE Hs5 2t
& dlolgulo] 27} Wi d4E o @te)d Ao iy, $-elve s Connectivity Mapd 2
FAA - F5AE dolgHlol~ -5l & dart s Aow ddd

4) o]#3} conventional druge Aoz Au|goa FIE B 4 grle= HA A LolA o
= Aok} dinEY, SRS EH] A ALS w7l AAA Ege] F F dvkes HelA 2
RS Ao mebA, o] Hope & A ehlksxor sh e B fHA e AxlEe
g ool g4tk sl

5) ey, AA ol AdE e dAIde] AeHom ofFo|Aof s, 7|Eed oln 4
onEer At sk AP wiEel IRBAlA AR bl ojEwS Bel AL e 4

iethylstilbestrol®} o], v]&et A dekAlo] digh o5 Ae] A

>,
o
i
r_m
)
oo
ox
=
>
o
ofo
il
f

posa
e
[N



SERE

(D) -4

7F =l 8= dEskeA = A R A

2] A} Year; T A A2 A
=1 AdH(LF.)
(AAF) Vol(No):Page | HE
Use of complex surgical procedures,
patterns of tumor spread, and CA—125 Sokbom Gynecologic 2013
predicts a risk of incomplete Kang Oncology 131(2):336 1210200
cytoreduction: A Korean Gynecologic (A1) (3.8) —40
Oncology Group study (KGOG—-3022)
A low—risk group for lymph node
metastasis is accurately identified by Sokbom Gynecologic 2013
Korean gynecologic oncology group Kang Oncology 129(1):33— 1210200
criteria in two Japanese cohorts with (A1/3A0) (3.8) 7
endometrial cancer
How low is low enough? Evaluation of
Sokbom J Gynecol 2013
various risk—assessment models for
Kang Oncol 23(4):251— 1210200
lymph node metastasis in endometrial
(A1/321) (1.7 6
cancer: a Korean multicenter study
Preoperative identification of a low—risk
Sokbom J Clin 2012
group for lymph node metastasis in
Kang Oncol 30(12):1329 1210200
endometrial cancer: a Korean
(A1) (17.8) —-34
gynecologic oncology group study.
(2) EXEAHAE
7t ArERe] g4E
_ . _ . Tl X] E(O )
4%5% AEE T ERUNES S TE e
SHokA A
connectivity map / Doxazosin A4
Folek A A 1 literature review 2012 | 100
o] glo] Ag v o apoptosis—related protein profile %
- A 270 Thioridazine . . TOR inhibition =
FeA 9 Al RN angiogenesis, m E inhibition -5
) s - - A9d 54 78 F e Hag
T $H A= Al EH kA 9] Gynecologic cancer cellol A
. - s . )
=+ AR d05.<a.zosm«] doxazgsm«] cel.l proliferation, 2013 | 100
preclinical study apoptosis, adhesion, attachment,
3 migration o Ul effectE 7148




Thioridazine Thioridazine @] anti—cancer effect®l
A A E e EREY 29

FReAS ALY 94N Fe IRB

3}

w2
o

2

o= i e e
- =]
apoptosis @ mTOR pathway inhibition, anti—angiogenesis

Thioridazine®| &<+a ¥} 14 , o
%% animal modelS ¥3&3sle] HE

Alqf EH okA|9] doxazosin® apoptosis ¥ cell growth &A= nude miceol A ovarian

preclinical study 3 cancer xenograftE ¥3}3slo] 82135192

5. 47249 2843

(1) ATEE 23F oA Araa

T % 4= 7 El

A = AA 1 Gynecologic Oncology, IF 3.8

— &4 molecular targeting agent®] WAL & L= A AA AFAEZ b4 A 3|}
of At AHLo] Ml =& FAst Al 2% molecular targeting agentE 7I'Esl7] 13 == 3}
oo, w9 B SRAZE A S Holal lom, T1ouvwnl AEe oA NEEAHE 3
Fak7] 918l vl B webA, HE a8 EA7F oiFska gl

— oAl FA9ke] targeting agent UNAIFLS iR T A A FS|ALeL AUIAES FE A
W, Mt ARl adE $xpe] Fgow AviEd. webd, £ Ao FA= hdd A
Qo] 55)7F Feglon, ehdA Bl Fol&o] HEo] AN dRAIRY] FEe] fle fAE
o] &ate] Arae] Fes welele slolth

- wEhA, oeh 2 AT AkIARY FPARLY o]old] WelE R, At Fo] AlRS FeAnt
o] 7hsatn o] oo tigk w7b4 A o] AASA 2L Q)



Gynecologic Oncology 129 (2013) 33-37

Contents lists available at SciVerse ScienceDirect

Gynecologic Oncology

journal homepage: www.elsevier.com/locate/ygyno

A low-risk group for lymph node metastasis is accurately identified by Korean
gynecologic oncology group criteria in two Japanese cohorts with endometrial cancer™

Sokbom Kang **, Yukiharu Todo ®, Tetsuji Odagiri ¢, Takashi Mitamura €, Hidemichi Watari “**,
Jae-Weon Kim Y, Joo-Hyun Nam ©, Noriaki Sakuragi
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HIGHLIGHTS

» The Korean Gynecologic Oncology Group (KGOG ) recently proposed pre-operative criteria identifying a low-risk group for nodal metastasis in endometrial cancer.
» The KGOG low-risk criteria accurately identified low-risk patients for lymph node metastasis with acceptable false negativity in two Japanese cohorts.
» The prevalence-adjusted false negative rate was 1.8% and 1.1% in two cohorts, respedively.

ARTICLE INFO ABSTRACT

Article history;

Received 3 December 2012
Accepted 8 January 2013
Available online 13 January 2013

Objective. The Korean Gynecologic Oncology Group (KGOG ) recently proposed new pre-operative criteria
to identify a low-risk group for lymph node metastasis in endometrial cancer. The aim of this study was to
test whether the good performance of the criteria can be reproducible in diverse dinical settings.

Methods From two Japanese hospitals, 319 patients with endometrial cancer who underwent systemic
lymphadenectomy were retrospedively reviewed, In one hospital, para-aortic lymphadenectomy was rou-

':ny:mn:t;mﬂmr tinely performed, but it was selectively performed in the other hospital. The performance of the criteria
Lymph node was determined by adjusting the false-negative rate (FNR) at the given prevalence of nodal metastasis of
Metastasis 10% using Bayes' theorem,
Lymphadenectomy Results. Nodal metastasis rate of the study population was 12.9%, The KGOG low-risk criteria identified
Staging 181 of 319 patients as a low-risk group (51%), and three false-negative cases were found (19%). Despite a
Prediction significant difference in the nodal metastasis rate (182% and 8.8%, P=.012) and the surgical policy for
para-aortic lymphadenectomy (100% and 489%, P=.001) between the two hospitals, KGOG criteria consis-
tently showed a very low adjusted FNR at the prevalence of 10% in both hospitals ( 1.8% vs. 1.1%, respectively).
Among the entire study population, the adjusted FNR was 14% (95% confidence interval, .5% to 4.3%), which
was similar to the FNR of 1.3% in our previous study.
Conclusion The KGOG low-risk criteria accurately identified a low-risk group for lymph node metastasis
with acceptable false negativity regardless of diverse clinical settings.
© 2013 Hsevier Inc. All Aghts reserved,
Introduction contrary to these guidelines, many surgeons do not comply with the

To date, pelvic and para-aortic lymphadenectomy has been
recommended as a standard practice in the management of endo-
metrial cancer by the most clinical practice guidelines [1,2]. However,

* This study was funded by Natdonal Cancer Center, Korea (Grant No, 1210200).
* Correspondence to: 5. Kang Center for Uterine Cancer, National Cancer Center, Goyang,
410-769, South Korea. Fax: +82 31520 1238.
** Comespondence to: H. W atari, Department of Obstetrics and Gynecology, Hokkaido
University Graduate School of Medicine, Sapporo, Japan.
E-maif addresses; sokbom@gmailcom (8. Kang), wataih@medhokudaiacjp
(H. Watari).

0090-B258/S - see front matter © 2013 Elsevier Inc. All rights reserved,
htp://dadoiorg/10.1016/jygyno,2013.01.005

recommendations and prefer selective lymphadenectomy [3.4]. It is ob-
vious that low incidence of lymph node metastasis in endometrial can-
cer may be the most important reason for this gap between guidelines
and practice [5]. In additon, the results of the two randomized con-
rolled trials indicated no survival benefit for routine lymphadenectomy
|6-8]. Despite strong skepticism, those studies with level 1 evidence
have made more gynecologists prefer selective strategy instead of
routine lymphadenectomy [9,10].

However, many experts argued that lymphadenectomy may have sur-
vival benefit in a high-risk subgroup with endometrial cancer [11,12]. In
particular, a recent study indicated that para-aortic lymphadenectorny
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Use of complex surgical procedures, patterns of tumor spread, and
CA-125 predicts a risk of incomplete cytoreduction: A Korean
Gynecologic Oncology Group study (I(GOG—3022)#

Dae Chul Jung®, Sokbom Kang "*, Seung-Cheol Kim ¢, Jae Weon Kim ¢, Joo-Hyun Nam ©, Sang-Young Ryu/,
Seok Ju Seong & Byoung-Gie Kim "
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HIGHLIGHTS

= Various CT features of ovarian cancer can be summarized into ‘diffuse spread’ pattern and ‘upper abdominal extension’ pattern.
= The frequency of complex surgeries (a ‘surgical skill index'} was independe ntly associated with a risk of suboptimal cytoreduction.
= Using the two CT pattems and the surgical skill index, a risk of suboptimal cytoreduction can be accurately estimated.

ARTICLE INFO ABSTRACT

Article histary: Objectives We aimed to develop a risk model to predict a risk of suboptimal cytoreduction in primary surgery
Received 18 June 2013 of ovarian cancer,

Acorgited 27 uly 2013 Methods. The dlinical records and computed tomography ( CT) data of 358 patients with stages [I-IV epithelial
Available online 13 August 2013 ovariancancer were reviewed. Tumor spread patterns identified by principal component analysis, CA-125, anda

newly developed surgical skill index were integrated into a logistic model along with other variables. Internal

Eﬁ;‘;{fj&m sitigiry validation was performed using bootstrapped re-sampling and calibration was assessed by goodness-of-fit test.
PR Results Among the 358 patients, optimal cytoreduction, which was defined as no residual tumaor, was
Optimal cymreduction achieved in 145 patients (405%), The surgical capacity of an individual institu tion was estimated by a surgical
Computed tomograp hy skill index, which was the frequency of complex surgeries in patients with advanced disease. In a multivariate
Surgical skill index maodel, two distinctive CT pattems of tumor spread (diffuse spread pattem and upper abdominal extension
Spread pattern pattern), a surgical skill index, and serum CA-125 independently predicted a risk of suboptimal cytoreduction

(P = 0.006,F = 0.013,F = 0.031,and P = 0001, respectively ). The model showed a C-statisticof .73 ( 95% con-
fidence interval 67 to .79), which was significantly higher than tumor stage or ascites. Rigorous intemal valida-

tion by bootstrapped re-sampling successfully confirmed the model
Conclusions. We identified two distinct tumor spread patterns of ovarian cancer, which can be integrated to
improve a prediction model. Our model may be useful in patient referral or dlinical trials for patient stratification,
© 2013 Elsevier Inc. All ights reserved.

Introduction

Globally, ovarian cancer is responsible for approximately 140,000

— _ deaths each year [1], and the most common cause of death among
']'Zﬁzﬂmmw;‘* 5"['{”““‘?; bﬁ:c gran_trfrr.;!m N“"“’;inc“;m_rCE“;_’-_REP“::C;EE;E“& women with gynecologic malignancies in Western countries [2]. The
{ )2 ored Heilthear Techntiogy Sy e standard treatment for patients with advanced ovarian cancer has been
Welfare Affairs, Republic of Korea (ADG2255). 7 3 3 :
* Corresponding author. maximal cytoreductive surgery followed by platinum-based systemic
E-muail address: sokbom@ncc.re kr (S, Kang), chemotherapy (34| In this strategy, the role of primary cytoreductive

D090-8258/§ - see front matter © 2013 Elsevier Inc. All rights reserved,
hitp: //dx.doiorg101016/jyeyno2013.07.110
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