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2 RKiEE (Presidential Lecture)

PE I A DRI T~FRADFE AR DS A TS BRI I~ D PRk ~
For the future of Obstetrics and Gynecology

~My challenge to an elucidation of the endometrial cancer development~

MR

o T

Kyushu University
KATO Kiyoko

FEIR AR EIZ e P OFAED S BEM T TR NS
EL7#MTH L. HMGEE UCTHEEY - A
W - IR ARHES; - YAV 2 X THHY, Z
NZENIIHA RIRBD Y, WEED D, Ao
L) 7aF 54 TNV - 54V REDIS
REHEETH L. KB OEMEI N2 HDE
TR BT 2 [IEAI L] oFMTh b
EERD.

Ko L & HITHE, HHREDEMLTE
TWa., ThHOEARISHIBT 5 721 i1Z/kbL Y
LRUHEE RV ETH S, RIEMICRY 72T
DY, BEIAZZTHLIHRT, BT VD
hafme b, ROMIEHIBELAZH - 7.
Z OREERD O E M5 & U Clat ARHIESS 2 3 Y,
VAT OH O Z i 72,

[1) RAS BfzFEDHERLY]

FAASRRNZ 22 o 72 1980 4E4R, 23 AL BIE T DW
KTHDLVIWMBVESLL, BABET - A
WAL T ORI REAN o TE T W2, B3R
BRI LICENCHRLTER LB X KO0,
BABIETRAS#F —< & LAWIRETH -
7. ECT, oA TAEMFOTFEERV,
KRAS & O#IER% A5 i O W58 % 47 v
DAL DHUS T & 72 (Kato K et al. Proc Natl Proc
Sci1992). H7rOWZEAs Tk, MEHEIZILON
bl ) HifFa kL, MEOBELS %
o7z,

[2) FEFEOHEORHIE]
I [ 5% b O LB e & el 72w & B, B

T DA AR B 38 R A AR S8BT L RAT: L 72, Ao % WF 5
T—ICTENEZEZLPTEHLZOIZTEHK
WTHD, AEHRORCRILE & DIZTEHERED
BmasEs STz, TEAEIZRH 8 #AT X
bar U EEETH D, 2~3 #IZ KRAS #IZT
DERDPHEEIN TS, TFTIEKRAS ¥ 7 F v
e LA bay o s a R =7 oz
fiv, KRASIZZA bus” L t7%— (ER) O
BBLEREEZITEL, TORBICAP1 2 L7z
MDM2 D5t BLILHE - pb3 MEREINHIAE 5- L T v
HZl#EHoMIZ L7 (Kato K et al. Oncogene
1997, ] Bio Chem 2002). A& o B E#NE -5 4k
WD TN AL LEEZEZONS.
[3) #ARMRFRE]

FEERPB AN B TR ORER O F 1
FRWDS, EREOROARRE, T omERIX
HatE L 2 5. BRI D DS A DIERASAI AR
IR ORETH 5. HHREPMEOER L LT,
AR T 2 B ABMLDOGFAENE 2 bh
Twa. Bflilaid 3 CBEbE & £ 0big 2 oMl
ol @B/ NAEHD, WAL, HAFHIIZ T8N
REMMDDH B L, FHO D ABUNESE & AT
TEH Z2Fo 2 LAl S, 2 M1 2R iGHRIRIG DS
LETH L. X oMmEMILICEE L, Side-
population (SP) Mg % 784 % ik z W T
A AL ORI %2 drd 72, T HE KD A D SP
AL, BCOEREE - RUBARE oM, HEHM
e~ b BEHREDITHEZ R T 2 & 2 HIE L,
COWENHERERICHEGTLLEZTVS
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(Kato K et al. Am J Pathol 2010, Kusunoki S et al.
Gynecol Oncol 2013). & HIZ~vA4 7ua7 L 412k
% HBFEOIAAT 2 47> SP Al I3 Ik SP Al I X,
FHEVES A N A A R, BRI S
T 5EATROBBAEML, TGFB A L7z L
BEH#RAT (EMT) ORBLHEY €T ¥ 70
RV L TVEZ EEW LML (Yusuf
N et al. Gynecol Oncol 2014, Yoshida S et al. BMC
Cancer2021). S TOHE LY, A B
HEZFBMIACHRGE L LEHERA
(EMT)T» Y, EMT K5 355 TOHRTD fi-
bronectin, SPARC ®FBLDILHEDS, 2SA BHFL D
JEEIRE R BE,  JH PH O A% A B 3 e L2 B
HLTw5 &% 2 T\wb. SP Ml 7E o
HRRY —NVTRH B0, ZOHEEGE1% ULTE
PRTH ) AR ERLHN L. Zonm%z
BR300 O00#EFEAZRATE
25, BARKHMIE O RIZHEHABHESN TS
YBX2 % FE A MBRICEA L2 A (IK-
YBX2 #iilatk), SP Ao 5B 23Ky 10 f 285
AHZEEWOLMNIILZ. 2O IK-YBX2 Mgtk %
HWT= A4 7a7 LA 247 YBX2 i il 56
AP L T b EET & LT can-
cer testis antigen D —2>TdH 5 CT45A5 % W&
L, PABMBMBEER FHICHEEST 2 2 &2
L7 (Suzukilet al. Sci Rep 2021). ES Mg Cix
stemness (253 5 BT I B A F VLS F
HPTLHELT0B I ERHESINTWS, T,
B4 IRIRER 22 X FIVLIRT Z ATV, BEX 71k
W& D FEBABEIN L T 2 85T % M0 L RAT
L. ERK DY) ¥ RILEE#E CTH %5 DUSP6 % Il
L7, FEAEAMNICBIT 5 DUSP6 OBk % fif
Brl7ztZn, ABCHEREBICHELGL, HHEALR
RASO FWD Y 7 F NINT v R & WGEN O
MAPK 7 & M 47 BE 1. D AKT ~NEAL &£ T
Wz, FTFPBRARNTTH -7 (Kato M et al.
Int ] Cancer 2020). S OHDOHERI Y, ASA M
fao HCOBEHEBEIZ I, EMT 812 X 285
it - RO ILEITIERICHG L PBRAROKFIK
WChBIENEZLNS.

H pEIRHE74% eI 5

[4) EEBMDPAICHT 2HBAEERRDEAA]

R O PAM/NRBIIZ M2 1D, AD
RER B G-95 2 LG ST
5. &L, FERED SP il SPARC % &%
BLTwab I L, SPARC #E BT 5 MMl e

&, EEREITAE R fibronectin OFEBIMG N, <7 A
CHEICEALZESE 2K T 52 L, BERRAED
TRAT Tl PR B ORGERE Gk, W)
WCRBAPLELTE I 2HE LA (Yusuf
N et al 2014). 12 SPARC st o s h
5T L, JEMIRLZZ T Tl 7 < JE PO IEF RiHE SR
fu%z CAF RRICEL S E 22252 L 72
(Yoshida S et al. BMC Cancer 2021). SPARC &
TIVTIVERET RO EZFML,
W OB ARKNIE SPARC BFEIT- =AM 0
R 2R LR was, 7V 73 VEEMSAHNZ
MR 2 IR L, <~ 2 ONEEIEREE D 9§
BT LEWLNIL:. PHRAROMBE (R
PR, WIRIIRE) OWFEISHTE S EER D
n5.
[5) ERAROEREICETT]

R, PAMMRICY A TE 228, RROTH
WIS LR DR~ O IZ T 2 E R ETH
5. BAMMOROLRENKE LRRETH L. H
BTERE =T VALKV EEL, #isT%

WCEAL, ZOWEEMBN TS L) E%
MOKLTED, SRR -7 X, 3
WRICHEFE, Hi—MIRMNT 20 &8 L W Edii 25k 4 12
B LE S DHAMNMEON BRI R -7 5
dRA LT HRIIMEEL TV THAH. &Y
BRA—ATHRD I FEREOMIETH 7205, €
DT IR R MR B K= D R B AR HIHLY 5
AT N, ThETITRBEW 22wz 4E, —
FATAIZE L T N7APRLE IS 5. 5%, W
LWRRIZIIALTDH ﬁ‘k%ﬂiﬁ%@%% i
D&, BEIADOTVPHREZYWEHT HIRHEORIEN
ML & 2.
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There are the four fields in Obstetrics and Gy-
necology, which are perinatal medicine, gyne-
cologic oncology, reproductive endocrinology
and women’ healthcare. These are each deeply
related and we treat and support the women dur-
ing the whole life-stage. Since 1989, I have contin-
ued to basic research to an elucidation of the en-
dometrial cancer development as well as clinical
works. In this lecture, I would like to introduce
my studies. I started my research in USA in 1989.
I studied the post-translational modification of
RAS protein. This experience was the very ex-
citing for me and I would like to continue the ba-
sic research. After coming back to Japan, I inves-
tigated the crosstalk between RAS signal path-
way and Estrogen receptor (ER) signal pathway.

S-3

We demonstrated that activated RAS protein en-
hanced the expression and functions of ER via
MDMZ2/P53 pathway. Next, I performed the re-
search of Cancer Stem-like Cells (CSCs) of en-
dometrial cancer using side population cells (SP
cells). We demonstrated that SP cells of en-
dometrial cancer cells had a self- renewal and a
long-term proliferation activity and a differentia-
tion potential to both tumor cells and stromal
cells and showed EMT. We have identified sev-
eral important genes in regulating endometrial
CSC phenotypes, which are DUSP6, YBX2, CT45
A5 and SPARC. These genes might be the candi-
dates of the CSCs’ markers and the therapeutic

targets in the future.
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HRGEE

H pEIRHE74% eI 5

LERKD LK Y >%E R 5—AHBED O AT~

RN A

2020 4D H A O 14 W51 840832 A TH -
7z. 2010 4 1,071,305 A5, 10 4E [T 215%
WA L7222 &% 5. Aathesk i3 1% 2005 4212
1.26 & I HE 2 Gidk L 727813 2015 4E1C 145 &
FHE LB FREICHRL, 2020 4121 1.34
L, WHAEDS 002 EA ¥ N TS 72, 1970 ELLH
5 1980 4ERICH T CTO A BB O 28 & w1
£ B LI LD NIRRT %, 2005
ELDRBEOMAERD BEN T O LRI RDY, 5%
DOWEREBIZMEEMIZHS LT EFllsh
5. Bl HITHT WML & L, X HITHILS
La#%L 7239175 T TONMMEL ELLL
TBY, ZOMEBELRFT ETHEIT LTS
HARLZYEO 8 17 WA, 2020 4121
307 ETH Y, 2010 2D 08 K EA L. 2h b
DO L, FOREE LTobTbIZ, Joi I
FOMEE o TWVD,

D XD wrkatigo, [HRERICHEES
NAHMRRIT AR E V. 2020 4E 12 H, RiEIEFIAE
o, RUERBETZHERTETAFE
b DHF RV 572, BHATH SHBIIF
PAUTIRAIEM T 250D Lk v, LA LARAS
C ORBNIE = H D S RE 2SRt SN E o
BT IRZ € SRR ET, ok
1T%d o THEFREDOE/RSHAMIITRS XD
WCholzlw) T, BTrgice L
TRECE X, AFhTEbofELoBRE A
LR DRIEE ZDFEITICONTDHEmA N F 72
Ao Thsb WHREEOEER, 225
ZHEEEDLSICBHTH20bRELRPETDH
5.

HOR% W

L2LZEdEd, FMP LA LBIIHR R
BIRT LRI DD, X EFEOLMEZ NS
& L7200 TSRS AT & E D e bR X2 B B i
HBOMPIKE LT, oYL HMH»HKE %
BHEELNDLIELICRDETHA). SHITET
YOS h 2520 %2, KRN
£ VI OF - O BRI AR I, VA & RS
WO L 2 5MEOMFITL ST, 9474 >
DHRERNEL FERESZHTHAH. L,
CED IR AFHE ST T & 7oA
ﬁyVW’ﬁ#éFTﬂ%ﬁjau M 5 AT 7

. —R, BT & oAt Bvwiko bh
tﬁﬁ_kof,ﬂﬂ%%ﬁéﬁm@lﬁaﬁx
B0, EIWMITHMSEFEL LX) DB R WES P,
HRLTTED 228 2 LBUMMAICOVTAS
E, TR OEIC X WV MEEB ) O NE
B NOBEVHINSE I IR, Rk
Em#&&ﬁ%%ﬁ%&k%@mﬁT%a&%
L2L, #HAReWRERE L2561, B lbask
ﬁ?é:&%mkkbtﬂﬁﬁ@%%fiw®
X DIECHIFIC > TERZTARLLEND 5.
EHIT, B SNRBTIZED L HITFDS
NERELOD, 72, FORGFEINS 2RI
EDINITHREEINDLDOD, ZD XD ikmaR

IR NT T 5V,

AGHE T, INF SR PRAE DA & ] L 72
HARCDAELSINZEREE PRI L EDHIT, B
T, PP TSRS OAEASEE R LT B
MERRL, [HERIOEY) H2E5%T 5. B
M7 < L3 AFHARBY BAR 2 1S, SE R % IED
THEBRIT LTV FTF5—EThH 5.
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Special Lecture

Child-making in the near future - From infertility treatment to

reproductive technology

KuGU Koji
Tokyo Metropolitan Bokutoh Hospital

The number of live birth in Japan has been
continuously decreasing through decades. Total
fertility rate in Japan in 2020 is 1.34, which is one
of the lowest levels in all countries. The mar-
riage age is getting higher in both men and
women. The rate of men or women who have not
married is also increasing. Moreover, the period
from marriage to first child-bearing is getting
longer year by year. Together with these trends,
the average age of women'’s child-bearing is get-
ting higher and higher through decades reaching
to 30.7 years of age in 2020. These tendencies are
common among many advanced countries. Un-
der the situation of increasing age of child-
bearing, reproductive technology is expected to
play an important role in giving babies to women
of advanced age. The two principal measures of
the technology are oocyte donation and cryo-
preservation of oocyte. Oocyte cryopreservation
particularly keeps the focus of the women’s at-
tention since women can use their own oocyte
through this method. Oocyte cryopreservation is
a feasible method for not only women them-
selves but also companies employing women.
Women can work continuously and develop their
careers in such companies without interruption
caused by pregnancy, nursing their kids or re-
ceiving education. Moreover, such companies

can not only make the most of women’s activity

but also impress the public by the company’s
principle of allowing women to continue their ca-
reers. Consequently oocyte cryopreservation is
likely to be accepted to present society. How-
ever, cryopreservation of one’s own oocyte may
accelerate the increase of child-bearing age,
which is a serious pitfall. Progressive increase of
the age of child-bearing may induce serious de-
cline of population and hollowing of working-age
population, both of which may induce economic
shrinkage. We should give a serious considera-
tion about the promotion of oocyte cryopreserva-
tion. As for oocyte donation, there are several is-
sues to be considered and solved before introduc-
tion to clinical practice. The propriety and
method of informing the hereditary origin to the
offspring are the principal issue. Besides, there
are two more subjects to be thoroughly ad-
dressed. One is the recruitment of ovum donors,
which should be discussed in association with
commercialism and eugenics. The other is the
determination of candidacy of recipient, which is
related to the diagnosis of ovarian reserve.
Preparation of working environment which en-
ables women to develop their careers consistent
with child-bearing, nursing and receiving educa-
tion may be the only one goal the society should
aim at. Construction of social system for making

the goal come true is expected.
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B SEFSE B S AR AR BB 25l 7 0 7 5 sty I A S T

2006 4241, HAROWFEH OZEEG 3% 0
WHIML22oH Y LA, £L oihtETcZED
HEN20% 22 5H, 11.9% LAV KHEIZH
FoTwFE LA /o, KEWEEBML 2w
EHRHELT, 9474 XY+ (g, FH5T, 4r
HESE) POk L w2 &, BNV
ERRRICH XIS W E R ERERHMESh Ty L
72, 2T, 20064FE 3 H 28 HICHIkikE sz
[ 3 WIRHFHAM AT [I2BVWTid, AMOF
B, MR, IGHEOMSEO—BE LT, hmsEs
DIGHARAE B3 2 7k (BRI HEAR, RakaOT,
FHI, S - A%, WIFIER) VAT EL
72, FRICVERR R B B AR FAR BRI
DWTIE, ZHREOFHBIRHIHAICHET 2 H
EM<HBRFZREkE LTI1E25% ¥R
20%, L% 15%, BE55%30%, PR 30%) >
D THAAMICHRE ST L7

SCERRREA X, 2006 SED S 15 4ER, 45 3 W~
5 MRS By S ARG W, 55 6 WAL B - £
N—3 g YRGS E, LUEMFEERZED
R A KRB LG T 2 X 9, [ZIEfses
RGBSR g3 (b P Hie B 2 2 e VEF 72
BIRETNVER) L, [ KENEZ R Y AT 2L
FomaRGEE (R E R B A 2 A P 7 22 K
VAT L) |, 74 N— 5 4 W BRBE g
BA =774 7] THZER-RPD], [ KT
HAOHRMAEK BN LE T 5 4| FodEsr
BERL, ZUEWIEE OFHAHA - 25 ~0%
BRI A TEX T L2 BRI, O
LITATARY S (WE - BR - S Lo
Wi 3R % B e AT ) & 05 & 2253 A WFFE B
DG, QBLILFASHEROBE, OF4 74
N M X B0 S o - HkE, @
LY ORIANE K, ©XPENIERE O

WAL FALIR - < R YA ¥ MR ORRRY 22 8
ERoTEF Lz, MFEFELZIMLAEHCE
WTIE, ZURED 2 K=—ZATdhb, 547
ARy NROWIREEE ORE, I - wmkIeR
H X% O A T FFE BB O HGHL A 8 S
N7, EMEN ST 27 K2 ML
ZYEIFFEH O BERRAS 10 4E1E TR 85% AL E L
72, BT, WIEH ORI AR LR L
5, FRICEF RS 2t R L U ST
SHOEMIZEY, KIS O FEFERS IR
B o RN IR, B (B2, dEHR) %
BEOBEEREICEHDLT A Y A Y MENDEN
MWD HNFE Lz, KBCBWTILEEEALE
DOERWAHL2o2oH Y, /2, RIFERPLHUFSE
NOLHEOBMIME STV ET

KFD PR B O LA I5BIC X ) 208
HY, HARRFRSETHENZ EAMS5R T
T4, EEBESR TR, HREoktEse, K
FRER SRR LR R 2 oL H &
12, ThZEh 344%, 29.1% (2020 4F) & R w
WIZB PP ST, T2 TR ML #%,
MBI LR A, T2 99%, 15.2% (2020
i) LR, TMoEETERMIERBRIC
o TR VIRRE ZoTWE Y. Ltk
WFZER AS2ANL 2 UG L 72t OB IRIC B % i ED
s h v ¥, BAREEE, OHFH - ik -
WRE 5S4 74 XY Wiy, (FFZ7ER R o Rt
DL E), @ VEWIFEE DB 5 BB
HOMEERONL TR (G4 74XV P2z T
Wb, HEVIIRRER LS KRS % L
Mk~ F VA ¥ MENEHT 2 2 ENDORE),
OMMNZEH B Y OWEFRDONA 7 A (LALKRR
<ATVAVMEEZBRTZEANOERE) Y. H
AESCHBRHF B DD TS [F 48— 5 1 W%k
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HffLCTwEd. OHEF - Wik - BRE 4 74
NV b EOWAAR L HEL, DFFE R E o RE
RRE L (—BRE, KHERE, Wi - il
BEE) 259 2212&), —EREIME S
20OHNET. LarLl—Kk, @, GoffELIh
LIEFRDONA T AZLDOTDT IS4 VF -
Ry MCHEATEY, ZOPFBRBIESHTEIHY X
A, WEBRONL T AZERL, PR 5510
DAT v 7%, A ANDPET 5 EERONA T A
ZRBTHIETDHY, RKOAT v TIIEERD

S-7

WA T ADPSIRMENTRY T 4 ThiERET 5
ZLETY. ELTEHLLRDBAT Yy TELT, #E
DN T A AR SRR B 0L
ZHEET B 2 E AT RTT.

FaR [ IR FEIG By SR F 3 (BBl
P LR R B A VERF 288 SR TV E ) J, TERE
FEBR Y AT DO GE (BHAH i = R
BB EER Y AT 2 dmE) |, (54
N= T AMEREEHA =774 7] ©35F
FOERREM 2 N SREOMIIZINT, EoX
ATHIB L, LHMREDO IR, BRZED, if
WEZM > CTE N ZFOME2 THALET
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1) BABHIET V2 IELE LA DR —M:2 28 L 723 EEA
D B

wEkr o B ow W

(Z]:5)

DBAFRENICE TN D BAMEAY — 2
EHTAMBERCTHE I NS. 254N
(Cancer stem cells, CSCs) (IBEEEERE - HO 8
e - ML AL, PAOHHRIB LR &L
DOBAEEROZE) % 7% —HOVAMBLTH 5.
7z, AL BB R 3 B TR
ZRY. 2O CSCs HFNIIED L, A DBREN 2
AY)—VE 2 BER & U7-TRIRRIg I, - Rimie T
Ju—FE LTl TWws. %72 CSCs if%E
BT, BIROVEE % ¥ L7 % v 75
A, BURICRIL 226~ ORB 2RI 5.
Z TR T, o AP B OR B fk X 0
CSCs DE &M % in vitro 5282 2. L, CSCs
DEALZERIF R ZW SPICT A2 LT, HiHkEH
NOBBEORET LI LEHBE LT

(%]

HTIE KA7 BR oh 2 50 e o B AFE B & OV L
DAANGE Y ¥ & — v g Bl AN S5 R A A g
SNBERE Y FEIGR, TN - WERICH
I L7208 X OO AR —F 2 A L7z, B
PITPERLBIAL I, MIMER L - K35 7 L — b
I OCIARERR T IZ 3L 21T o 72, s
B LM, RIBEAES 7 ANORE T 512
X 0 BB RE & BRE L7z, [ in vitro, in vivo
FBOR % N SRR RE AT 2 JiAT L7z, b
B O R AL RS OKBO T2 ET L,
THHIEAL L TEAL 7.

15779
1. TR e 355 B AR e AR Hh 3 D 208 A vl i 0 2 2 1 B
i
PHEEASA B L T EAERBA IR X D ZE

3T (27 a4 FHI) OIS
L7, A7 zu4 FOREREIX, CSCs HE DO &
DOTH 5 HCHEREE KLY 2 EBRE LTAL
JAWSHNTWED, AOE V. LI-A7204 F
MNaix, EARL~ Y 2B BG5S
bRk 7 &> CSCs T 247 LTz,

F—4y VY=V AHEY, A7 zuA
PRIl & 2Dk & % - 22 R IESHE T, £
COBIZTERPIBLTEY, TELE~
T ANTA 7 zaA il SR S =B
JEFIZIED A 7 = a4 Ml & i U zitfs 4
HEFL TV,

2. CSCs DFE R M O] & CSCs % B
& L7HBLRHREDOER

(1) JREEASA CSCs : JIEAA R 7 = a4 FHlllg
o, FIZT7 Ve FRUKHEES (ALDH) St
AT A5, FEEIERER A7 a4 NI
BBREDCSCsUEEZAL TV PFEDNA R
7z uf IR DR ER#ICHE L Rho : 5 —
YR ER X ALDHIGE 2 FE L 72 F 26
ALDH #5790 H 25 A CSCs 1%, SOX2, Nanog
% E OB OL MR ICE S T 2T & E 5
BLTw/,

ALDH iGPEREH] Y 2V 7 4 5 A F 721X RNA
T & 5 ALDH FE3LH % 4 L 72 ALDH {514
O, SOX2 ZH 2 HHI L, I ATA CSCs
OB ZIH L2, ¥ 72 RNA T2 & % SOX2
RBLOMH D, FRIZIIEAA CSCs DRt & #
L7 L2 L, SOX2#f%3iE ALDH i5%:%
P L, JREEASA CSCs DRI 2R L7, T4 b
%, BIHASA CSCs I2B W T, ALDH if#: & SOX
20, Hwa a ¥y bua—n3 25580 R
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A ZXLDFIELTVDBZ ERW SNk o
7z.
(2) THEMADPA CSCs : FHAENARATZ zuf F
BBV TY, IIEEA A FEC ALDH 5 iG P
Ko, WEEEERER 2 7 = a4 FIRKRED S <,
¥ 72 0ct4 % c-Myc % E DL VN T 2 w78 Bl
L, ALDH{E{EMEME~D MLz AL T3
CSCs Th - 72. 72 ALDHIGEDSFH AR ITA
CSCs DMEFFICEETH Y, ALDH FHEFEA T 7213
RNA T # 12 X 2 ALDHBE B Hl 2 A L 2
ALDH 1 0 Pl 5 25 A o B Fili % $0 L
7z. —7Ji, ALDH {6 MRl U ALDH &6k
CSCs 737 1) % F e VIHT 5 23K A -
723, 287 ) & F &)L & ALDH ik R 850 o B
&, TS T EARDS A OB FE & W L7z,
<4707 VAN XY, ALDH itk CSCs
RAERB R T ORI ILHE L Tz F M
W75 9 2 A7 F 54 F—2 OB L Y,
ALDH 51 CSCs 1 M R 20 L T 7z,
ALDH #5357 CSCs 3B DL Y A A A ITHE L T
BY, & bUIBERAEA GLUTL OB Tk
A CSCs DIFERIZBWTHL R E 2 A L
T\w/z. RNA F# % 7213 GLUT1 BL#E#] (BAY
876)12 & % GLUT1 ¥ilic & v, FE4H A CSCs
ORI SNz, EBI, N FFELE
GLUTI1 FHEA I, in vitro B X in vivo
FBRIT BT HARA A OBEFH 2 1 3 1 (3]
L7.
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3. PEDA - TEERPAICEBIT S ALDH %30
BRI 7 3%

PRIEASA 113 41 - FE=ARHS A 258 1l D 5 58 i 35
HLRE D RIEGAL T X BN T, WDSAREE HITHE
ATBICHEALC ALDH 2SE 5B L Tz, 20031
MA - FEARDA L B ALDH BB E T
AERTH D, ALDH HA M Lz FHERTFE L
THi Sz, &) DIFTERPAICBWTI,
ALDH & GLUTLI ® B HABHEOFHIBA KR T
Hol.

(5%

AWFFET, WWHAA, TEARSA R K
DCSCshEZAHTHAT7 2 f FHIDOLEN
GRALERML L7z, MAT, HORERRBRAA DM
B Lz Z Y, JIREASA © FERAS
AL HIZ ALDH RN 2 B/ L BREERO R
BEATAHRTFTHAZLEZWOENIIL. &5
2, PRHADSA - TERASA CSCs D45 B 72 il £
AN = AN%EHIZ, ALDH HEH] - GLUTI L%
HODARIERY R EZ R L7z, Sh s HER O
PHHEAS A « FEARDI A BRIREH OB BLE B 23]
fEEhs. —J, & 0RERM RGO EF I,
JERI Z IO AR G L, EHk e EE
T BB LEHEANDORIEARD b D, 511,
WA A 7 = v 4 FHIILET V% ex vivo i
WA THETNNSHERT A2 LT, 19kM
LEBIRBROMBRENFH T LDTES
LEZOLND,
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Symposium 1 [ Modecular mechanisms of development and progression of gynecologic cancer, leading to novel diagnostics and therapeutics

1) Personalized medicine targeting cancer heterogeneity based on

a cancer stem cell model

ISHIGURO Tatsuya
Niigata University

[Objective] Cancerous tissues comprise hetero-
geneous malignant cells. Cancer stem cells
(CSCs), a subpopulation of cells with tumori-
genic, self-renewal, and differentiation potential,
are instrumental in cancer propagation and pro-
liferation. in vitro culture systems derived from
human clinical specimens may be a useful plat-
form to develop new therapeutic strategies for
refractory cancer. In this study, we introduced a
stable cultivation method for gynecological
CSCs. Furthermore, we investigated the bio-
chemical characteristics of CSCs to develop an
innovative treatment approach targeting CSCs.
[Methods] Tumor or ascites samples were ob-
tained from patients treated at the Niigata Uni-
versity Medical & Dental Hospital or National
Cancer Center Hospital. Following enzymatic
dissociation of cancerous tissues, cells were cul-
tured in ultra-lowattachment dishes in a serum-
free medium. A xenograft model was established
after transplantation of stable growing cells. Our
study protocol was approved by the Ethics Com-
mittee, and all patients provided informed con-
sent.

[Results] 1. in vitro human gynecological CSCs
cultivation : We successfully established an in
vitro three-dimensional culture system using
ovarian and uterine endometrial cancer speci-
mens. Our three-dimensional cells (tumor-
derived spheroids) showed characteristics of

CSCs, including in vivo tumorigenic and differ-

entiation potential. Spheroid cells and the origi-
nal cancer shared similar mutation profiles.

2. Investigation of a specific regulatory mecha-
nism underlying CSCs proliferation and a novel
treatment approach targeting CSCs : (1) Ovar-
ian CSCs : Spheroid cells with high expression of
aldehyde dehydrogenase ( ALDH ) activity
(ALDH-high cells) showed various CSCs charac-
teristics. Functional analyses using gene knock-
down and a chemical inhibitor revealed that
ALDH and SOX2 are essential for ovarian CSCs
proliferation, whereas SOX2 overexpression in-
hibits ALDH1A1 and suppresses ovarian CSCs,
which suggests feedback regulation of CSCs pro-
liferation ; SOX2 and ALDH1A1 form a negative
feedback loop.(2) Uterine endometrial CSCs :
ALDH-high endometrial cancer spheroid cells
also showed CSCs potential. ALDH activity inhi-
bition reduces endometrial CSCs propagation.
Compared with ALDH-low cells, ALDH-high
cells showed greater resistance to paclitaxel, and
paclitaxel + ALDH inhibitor combination ther-
apy synergistically inhibited endometrial cancer
cell progression. Further analysis showed that
high ALDH levels correlated with glycolytic
pathway activation and elevated glucose trans-
porter 1 (GLUT1). GLUTI blockade inhibited
characteristics of CSCs, and GLUT1 inhibition
synergized with paclitaxel to block endometrial
cancer proliferation.

[Conclusion] We established a stable cultivation
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method for ovarian and endometrial CSCs and
observed that ALDH is essential for CSCs propa-
gation in both cancers. ALDH or GLUT1 inhibi-
tors suppress cancer propagation based on the
specific regulatory mechanism underlying ovar-
ian and endometrial CSCs. ALDH or GLUT1 in-

hibitors may be useful as novel treatment agents

S-13

for gynecologic cancers. Our cultivation method
may enable screening of patients with high
ALDH levels, who tend to respond to anti-ALDH
or GLUT treatment. Therefore, this novel ap-
proach may be useful to identify patients who
are likely to benefit from ALDH or GLUT inhibi-
tor therapy.




S-14

H RESHRE7478 BRI 5

PRIV LN RO BEE - BERRECE T R ARY A S FIREORERA

2) PRBEA VA A4 RNV 7 ORSEE AT I 7 AN X 5 B IGHB

EEsaky TAH E ¥

(=L:5)

PP A 2121 BRCAL/2 3 L < i homolo-

gous recombination deficiency /34 F~— 4 —
L3 % poly (ADP-ribose) polymerase (PARP) FH
EIRAVE A S N2, PR EIE GG 88 B & x4 &
L7 A OHPA BB T 784 VRN Tld druggable
BT EIED HN72DI1F409% DATH D,
IR e ULTH 724 = —h =12 RN
RBHPLETH D, TNF TS ORI HEFED D
ZHEEINTELICOEDL T, BIKRTRRIE
BEINTFEAITLIARICEET S, 2o~
LT, JREIENIZEICHUT S s SKOV3, HeyAS8
SSOINHIERINARIE 7 2 & FYIEE & 13 #F 2124
Wz k, IETEEHCONS 2 KT ETOHE
AR P RER L 3 ok € (3D) LK EL
#7%0) 3D TOHRANKZERL VIR E AT S
Zk, BBRTFONE, INOLOREERRTAD
VENK I A4 FTh5DH. MfkE ML 73D fld
HRTHBANH A4 FiZ 2009 42/ T OVER
HE S NTUCE, 208 ICHIENEA TS, F
VI A FIEAERRRR T WA AR RE 2 5
LTHEY, AL OEHREZLOF NI )4 V%
PRI TENIE L VERRICIEP L 2R BERE S TE
b, WRFEHA 7)== ZITHOLNTE M
farko 2 WoCHF T EARNONES 2 FHHL T b
LREVEEVAS, AV A PRI X ) IR
EARISEVIRETID R LAY —= v 7 %
19 2 &, WEIRTEINEIE X3 2 Fop it 2 gl 38
DVUREL D, WREANT /L FET7 Ny —L&
U CRA A 2359 2 0 I R OBGEIS
HwabZedTE, WEEA VT A 82 muH
TRPRWICER TEMIWHERELHETE L. K

FZETIE 1. BRELRE & AW BBl L 7 90 B
TN A BRI RIEREZ ML, 2. JE
faA NI A4 FoNv 7 % v T high-throughput
drug screening (HTDS) # 7\, I 7 A5 —%
ERERECRAMRIT T A Z LIS D H L WAL F
S —h—ZEOKHBIRHRLE R T AL, &
Hiye L.
(7]

LSRR A VI A4 NEE L O & T DO IR BN
KR E D5 2 - HIAIFEDNE ORGF, EHR
SRR D Z G R

[ % 5 72 N IR PR 2 -l C, ANt v
A7 A FORIFEHE E X—2 & LTI
WHEANT 7 A FRAEETE B = v FHT- DR~
HbE R L. B0 ik, 760 Rt
¥ 36, WIS 140, FNESE 341 AW
FNA I A B ELOESHIEE ORPEZ HE %
fty, SRPEHIRRILAgetn, 1,053 #4 B E S T O tar-
geted exome sequencing (2 & Y Fbilg L 7=, HIHIE
HHSE O EHNRZ R Z TV, 3 R M R
DGR & IR & OB D W THEN 217 -
7z
2. WWESEA VAT ) 4 RNy 2 %Wz HTDS &
F 3 7 XA DA X 2 W B BLiG A
P&

PRELBHA A VA 4 F 6 Bl k51T 364 1k
& CCHRRYES 177 7 4 Vik) ok
FlEHF 4 75 ) —THTDS 247\, T 7zWik
WA WA A4 N 260 %5 R 4650 1LH 1 DR
TALEW T 4 75V — (Selleck) & H 7z HTDS
i o7z, LT 220 HTDS Tiil§ % 354 %
L, fEa3EA 2 H O 7 R AR R % 1T -
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72. ¥ 72 whole transcriptome sequencing (WTS)
DOF— LIEFNEZ T — 5 BRI L, HiH
NA A= — A — iz L7z,
15779

LIREIRA VAT 7 A NERFLOME & T DY RN
ML D7 2 & - JREFE D OB, FEA&
SRR D Z UL AT

FGF-2, IGF-1, noggin, Wnt3A, R-spondin
R ETINFIE A VAT 4 FEEZER ORK 2 i 7.
L7z, BB E LA VT 4 FIEROME
DL 80% TH Y, MERK Lz VT ) 4 NI
ML ONEE O E A L Twiz, THlzHw
724 7 MRATTIE 595% Ol is T AR IE Lo E
LBl TED, WL L EELEMRTAR
AR E LTz, variant allele frequency, copy
number variation d F N H ) A4 F &L fEE X
FPL Tz, EFERZERBICBWT 7Y ¥
FXN, HAIVKRTITF VDEZEIMEF VG
A FOIEPNIF CETHTH - THRIICHTE
L, %72 BRCAI \ZHRMEREZETHANVAT ) 4
FiZF 73 7O HERIZHL, AT
A FOEAEKZEIZHEREZ XL TWELEZDS
N7z JRESE A VAT A FIZIC oS OB
7 h, ERNEZVE DR R EF L 72 ex vivo E
FVEEZ LN
2. BREIEA NS 2 A BN 7 Bz HTDS &
* X7 A OFARENIC X 2 WA HIRREO
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B &

b RO M BB 35 > TR o v
4 Pz s FEnN, HVKTSF Il itk
THY, WML OIS AR 2 T 55
RTho7z. 364 BHEFHEA], 4650 55L&
Z 72 HTDS %47\, WIfasE o fflises & L
T9ODLEWEMMM Lz, Bk 2 i3
HIRZ MR 2 T V7 4 F 10 BISH LTI,
FNENRDOFNVT )AL FOWTS DF— % Lixs
BATL, N Fr=——aizmi L7z HEL
oA == — b 5 ¥ 7 VRERR R
IZoWT, WEDOF—¥ 1y bR X
O BHARRE S B W TIRTEIL L Tw b & & AR X
nr:.

[&5R

2021 4E 8 A £ CITHNBIEA VA ) 4 F o4 flx
B L, BRESEA VAT ) 4 BNV 7 e hgsE L7,
Bk HHEN. L 7= B3I 80% L, 1
P HUPIERTRETH D AV A ) 4 FOBIHSE
WEEBEANOBALCKRELFLGTHILEHNTE
5. 72, WA VA 2 4 FEHWTHTDS
W X0 UP T R R o B Bl iR R Al 2 i L
7o, BEOF VA 7 4 Koo 7540 R ViR R
BLOWTS OGN E D NL = —h — 1
Wiz 322 LB TH-72. BUEY ) 20
ZREME SRR 2170 T05E. b
DOWR%E D LICHRITEILL TV E O,
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Symposium 1 [ Modecular mechanisms of development and progression of gynecologic cancer, leading to novel diagnostics and therapeutics

2) Establishment of ovarian cancer organoid biobank and development of

novel therapeutics by integrated omics analysis

CuryopA Tatsuyuki

Keio University

[Objective]

Culturing ovarian cancer cells in three-

dimension by organoid culture and screening us-
ing those will enable innovative drug discovery
for ovarian cancer. In this study, we aimed to es-
tablish an efficient method for the development
of ovarian cancer organoids that are biologically
similar to ovarian cancer, and to develop novel
biomarker-based therapeutics by high-
throughput drug screening (HTDS) using or-
ganoids with integrative analysis of omics data.
[Methods]
1. Establishment of an ovarian cancer organoid
culture method, examination of genomic and
pathological similarities with the original ovar-
ian cancer tissue, and validity analysis of drug
sensitivity tests

We investigated the combination of niche fac-
tors that can efficiently create ovarian cancer or-
ganoids. After that, the similarities between or-
ganoids and the original tumor tissues were com-
pared by HE staining and targeted exome se-
quencing of 1,053 genes using seven cases. A
drug sensitivity test of ovarian cancer drugs was
performed, and the correlation between drug
sensitivity testing results and the clinical course
was examined.

2. Development of novel therapeutics for clear
cell carcinoma by integrated analysis of HTDS

HTDS was performed with a standard inhibi-
tor library of 364 compounds in 6 ovarian clear

cell carcinoma organoids, and HTDS with a li-
brary of 4650 small molecule compounds (Sel-
leck) was performed in 2 clear cell carcinoma or-
ganoids. Drugs common in the two tests of HTDS
were extracted and used for drug susceptibility
tests. We also performed an integrative analysis
of whole transcriptome sequencing (WTS) data
and drug sensitivity data to extract novel candi-
date biomarkers.

[Results]

1. The composition of ovarian cancer organoid
cultures was established. The success rate of or-
ganoid creation was 80%, and the organoids had
the pathological features of the original tumor.
Genomic analysis using seven cases showed that
59.5% of gene mutations were common to the
original tumor. In drug sensitivity studies, or-
ganoids with low sensitivity to paclitaxel and
carboplatin relapsed early even in the same ad-
vanced stage, and organoids with pathological
mutations in BRCAI showed significantly
higher sensitivity to olaparib.

2. HTDS using 364 standard inhibitors and 4650
small molecule compounds was performed, and
nine compounds were extracted as candidate
drugs. A drug sensitivity test with candidate
drugs was performed on 10 organoids, and inte-
grated analysis with data from the WTS of each
organoid was performed to extract biomarker
candidates. Signaling pathways involving the

identified biomarker candidates were confirmed
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to be activated in clear cell carcinoma using ex-
isting datasets.
[Conclusion]

We established 54 ovarian cancer organoids
until August 2021. We extracted novel drug can-
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didates for ovarian clear cell carcinoma by
HTDS using organoids. Also, it was possible to
extract the biomarker candidate by drug sensi-
tivity test using organoids and integrated analy-
sis of WTS.




S-18

~
~

H RESHRE7478 BRI 5

PRI LT A G2 - RERRICE EARD A S FHREEOREE

3) SR G 5 87 ORSEERIHT IS I\ 205 7 2o i AREAS A R O B

PRI AN NI S

[E#Y]

G 7 37 2B (GPCR) A L7237 F
IRERE I OB IR LG LTwa, e b
FeALAR 2 W 7 R RE I AR TR DA R, GPCR
RFDOYF Y FEZFTERL, MK T coupling
THERIKG Y 8y, T2 ¥ —5T, &S
TRGE YNz RE, YT FLOHIEIZHED S
&g G BIETOREPWOLNE o7z, ZHAKG
YN D—=DTH5b Ganld, A LHMHEICE
WTERBHLTWAZ &, ZOEBIIIHRENT
BEMBET A LEIRMEINTYS, T2, W
oV F Y F2EE SN TWAR v orphan GPCR
D% L Gank coupling 52 ENHEENT
BY, TNS5?®orphan GPCR 28 DR 2B 5
LTWBIEIRRBENTVAS, LHL, Gas
DHIE T 2 ¥ 7 F MAZERBCH O TR HE RIS
BUIAEEHICOWTEFAHLPICE s> T
W, FOHMHELT, L DGPCRAEGasZ &L
BHMOZRIKGH 827 & coupling T 5 &
L, GausDAEFFRMIZ coupling 3% GPCR A%
CNFEFTRMEEEIN TV RN R EDND, Gay
ITFNVOROFHBREETH B LT LN
5. LX) BEREM»S, Ao HE,
¥ele Gawy 7 F V&M AR S 2 R
ZHELL, GausDifilild 5 ¥ 7 F VAL ERE,
Ga DAL X D FEINBBIZT, & V87
DOFRJAREKIBOBALZ N T5 2 LXK, I
ABRAsA (R MHE, FESE, FEAE) o%xd
BIUOENBEERICIBIL Gasy 7T Vo
W ONCT B L, BB BRENZFET
HZLTHA.

(53]

IRB DR L BHEOREZ M- MR, T

EYE, TERENRCBISGasns vk

FHTOWT, MR LAYk &2 H o TRT
L7 & MRS, FEAEAEE YT, Gas
DB Z AT o 72, MRS HIMZ Ga v 7
FVERMET LD, DAY VYRR M
DBIZFEBM (Ga. receptors activated solely
by synthetic ligands), Gas& Ga . DF A5 ¥ ~
NI THDGawmZlERL, IhHEREMITTH
Bk E . L7z £72, Ga o AER, Ga
TEH G TR AR TR K (G a o) ZBFIFEBLL
TRk E B Lz, Shos2HvT, GasDif
PEAL DT S 5 —RIW T ¥ 7 F VRERE, Fh
HE BIETB LY V87 BIOBAL, RN
WCHHE N B EBMIZOWT, KIS MR
B 2 T o7, vz Ay v 7ay Mk MR
JEYettl time-lapse imaging, migration assay,
spheroid assay Z W C, fIBAN Y 7 v, HiIE
RE, JHBhRE, B6E, WAREOMNME LT o 72, &
JEEREIZOWTIE, X — F~ 7 A% {7z ectopic
tumor xenograft model % I\ THENT 247 - 72.
GPCR & ZHAAGZ v /827 & D] D coupling
specificity {22\ TlX, bioluminescence reso-
nance energy transfer (BRET) assay % H \» Tt
BriLzz.
(5% )|

@ b MEARHEBEZICE TS Ga . DFEE

v NIRHGE, RSN, RIS WO
LS GanDRBDTLHELTVDEZ &N
HoME o7,
@ GawbLUZDYTFHIVEEFFORELAN
IWRBEFERN GPCR Y JFHIVICRIFTHE

BRET assay {2& 9 GPCR & =K G ¥ ¥ /8
7 EDWDE o3 7 A HAE % AT L 724
£, GasDERBEBIZEEV GPCR @ coupling speci-
ficity DAL L, Ga w2SHIIT 5 ¥ 7 F VARERE
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B A% dominant (27 % 2 EBW S L o 72
Ga 31%, guanine nucleotide exchange factor
(GEF) 3 & UF GTPase activating protein (GAP)
EALTKS T2 G % »7327 (Rho, Rac) ®if{k:
LZH#H L CTw5b. ARHGAPS35 ix Rho d ik
ZRIZHIHT % RhoGAP D& DT, T-EMKED
%9 20% \CHIZTERZRD 5. FEpRMiarkz
JA W7 fHAT OFE R, ARHGAP35 D ERE K Je K
BIETERRPEHLRVOMK T, GayRho ¥ 7
FIVOHBIIHG LTI LW LNL RS
7. TNOHDOHENDS, GawDEEBITHED
GPCR @ coupling specificity 24k, K5¥& G
% %2 (Rho, Rac) ¥ 7 F V¥ O #(ET
BRLEICIZMEBOLAE Gan¥ 7 FVOK
i, ZIUCHE) WOEMIBEMAICEG LTS
NN 2 (A
® GawYTFIVOFEMLICKYFEEIhBER
FHIC2NHEE, REVOEL

RS, TEAEMRE w4 za T LA
TENT ORER, Ga o O—RHZRIGHALIC X D EFES
NEBETHE, Gas® GasQL OBFEFIIZ L
DHEINDBEETHIIRECRERDLZLHIRS
Nz, SNHOMHH S, Gaull X 2MOEMNE
RS2, Hippo ¥ 7 F VR o Hil#), iix5 K T
@ Activator protein-1 (AP-1) OFEHE L%
HERLLTWLZEPHONE o7
@ GaDEMEIE Hippo ¥ T FILEBREANL T
NEEMEOERZHEHT 3

Hippo ¥ 7" F VK Iz O34 X2 H#H5 %
YZFNVELTHONRTED, OB ERHEREIC
LG LTwA. GasDiEMHALAS, Hippo ¥ 7 F
WO RS T ThHsHLATSIOY V8
b, Zhicsl &kl 7ur7 v —akfitko s
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NI GREFETHILICEY, YAP OBAE
17, ¥ 5 o Ju ik, L B 3 §i5 #t (epithelial-
mesenchymal transition) 23U % Z & 50 5
Lol 72, YAP O ZHET L EICL
0 5P RERE IR o IR RE, R REAIIH Eh s
LAIRSI N,
® GaslFEERF AP-1 # L THEGEEE, EEE
RE&FliEd 2

AP-1 X JUN, FOS, ATF, MAF 773V —®
BT ORE SN B AT v RO E R - T,
A2 & ORIFAH LT B ICHE SN S Im-
mediate early genes D&k LTHILNLTWY
%. GasDWEHALIC & Y FE S5 BIZTFHICIX
AP1ICHMEL 725 DONL K HEEND 2 LH 5
Ml olz, AP-1 OBREZRET 22 &K DR
Bmie, e AEiieogatng, Mg RE 25
flEhsbZ EImREhs.

[#5:h

BAE DB DK 35% 13 GPCR Z#E & LT
WA, ENLOEMESENE L TWDE DI,
GPCR 2fkD#) 15% ([Z# & v, 72, b MigHl
MCTHRBZRDLGPCRDH H 140 FiLL EizD
WTIRY Y R TRZOREXNAATH Y,
BRIBWZ EIZZENHDE L, Gaws & coupling
FTHLIEFRMEEINTVWS., Y7 FIVEIRN R
GPCR7 v % I=Z %, GPCR ¥ 7+ V% W
WICHESTLZT7ORATY v 27 R0y, il
are 7 MIEDSCHREVPHES 22O H %
BURZZE T 5 &, AREH o EH R AFHEG
WEOHNRBEMERY 9 5. Ga . DRERERATIC
FeD CBHFEWOREE, W3 5872 2 ik
LORRBIIO %5 EWFRETE, HRWERIK
EnhnltEzohs.,
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Symposium 1 [ Modecular mechanisms of development and progression of gynecologic cancer, leading to novel diagnostics and therapeutics

3) The role of G-protein coupled receptor signaling in gynecologic cancer

Y AGI Hiroshi
Kyushu University

[Objective]

G protein-coupled receptors (GPCRs) are seven
transmembrane receptors that represent the
largest family of cell surface receptors. GPCR
signaling regulates diverse biological functions,
including cell proliferation, migration and angio-
genesis. Cancer cells can co-opt the activity of
GPCR signaling to proliferate autonomously and
metastasize to other organs. Dysregulation of
GPCR signaling contributes to the progression of
various human cancers. Here, we evaluated the
role of G a 15, among heterotrimeric G proteins, in
the progression of gynecologic malignancy and
the potential benefits of targeting G a »-regulated
signaling circuits in cancer treatment.

[Methods]

All human tumor samples were obtained with
patients’ consent and relevant IRB approval. The
expression of Gal3 in human cancer tissues was
examined by immunostaining. To examine the
effect of G a1; activation on human cancer cells,
we employed a synthetic biology approach using
a mutant GPCR and chimeric G protein, and con-
stitutively active mutant of Ga (GasQL).
Changes in cell shapes, motility, proliferation, tu-
mor forming capacity, gene or protein expres-
sion profiles and intracellular signaling path-
ways induced by G a 1; activation were analyzed.
[Results]

1. Ga is highly expressed in human gyne-
cologic cancer tissues

Human cervical, endometrial and ovarian can-

cer tissues were subjected to immunohistochem-

istry to determine protein levels of Ga s Ga s
was overexpressed in cancer tissues, but not in
normal control tissues.
2. Garregulated signalling is enhanced by
G a ; overexpression and loss-of-function muta-
tions of ARHGAP35

The bioluminescence resonance energy trans-
fer assay revealed change in coupling specificity
of GPCR in accordance with the intracellular ex-
pression level of Ga Recent genome-wide
analysis revealed that approximately 20% of en-
dometrial cancers harbor mutations in ARHGAP
35, GTPase activating proteins which inactivates
Rho by catalyzing the hydrolysis of GTP back
into GDP. Rho pull-down assay revealed that Rho
GAP activity was impaired in most of tumor-
derived mutant of ARHGAP35. These data sug-
gested that overexpression of G a ;, along with
loss-of-function mutations in ARHGAP35, con-
tribute to aggressive phenotype of human en-
dometrial cancer.
3. Downstream target of G a ; activation involved
in the progression of gynecologic cancers

Microarray analysis revealed that G a ; activa-
tion upregulates genes related to AP-1 transcrip-
tion factor, which is composed of FOS, JUN, ATF
and MAF protein families, and hippo signaling
pathway. In vitro experiments using human
ovarian and endometrial cancer cells demon-
strated that G a ; activation induces dysregula-
tion of AP1 activity and hippo signalling path-
way, leading to aggressive cancer phenotypes,

thereby identifying a potential target for pre-
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venting cancer progression.
[Conclusion]

Although GPCRs are associated with cancer
progression and represent one of the most drug-

gable molecules, there are relatively few cancer
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treatments targeting these receptors. Therefore,
by better understanding the molecular mecha-
nisms underlying GPCR function in cancer, we
can identify novel strategies for cancer diagno-

sis, prevention and treatment.
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PRIV LN RO BEE - BERRECE T R ARY A S FIREORERA

4) PR AMNLH AL B IE B 7 v v — L OFRBEMHT & BRI

Ea - VR e

Hg/81)

B HE A3 AR 3D T 22 5 W I N~ 8 % ik
2L, ZHRS  oBFTT TIBEREEREZ -
7AW ORBE VS, AR ADOHTH KD
TTPHROECHBATDHS. WEBADOTHEEL
THRELERE LTORWFAHEE, @WFhF
PR e 7 B SRR R P i B 2 RBE R 9, OfbaEHE
BT LIRS EZ R T & v ) miaZsif o h,
CNGRHEICH T 2R DRITE R Y 2 B HH L
LT, Mifgsbe, =7y vy —2aicEH % L.
I VY—=A1EH5W 5 H T 5 100nm
B O BTy V87 R L &
Vo AIERE RO T ENT TS, BALYE
OB TEZDOTRT 74 VHBALT 52 L 2%
Mo TV, JEPAERIX h=XHI2ED
X9 CHF5T 5, FFoOBEERNISHEIZOW
TIIEFEAEHLRIIENRTO R o 72, AT,
PIEAAMNH T 7 VY — 4, BXOHIENA
BHERP L7y — 2 %04 LT, Na&h
LI, £ D biF, 4 712 RNA(miRNA), X »
+ Y% —RNA(mRNA), DNAIZEHL, 20
BREB L ORI EREZWT SN THI L2 HB
L7

(7]

RIS ETHIr VY —21F, BEBAB X
O B, F72Ffi%2 OIREDSAMBakES X O°9)
B BRI DR 2 B2 5, FITEEOEICT
U7z, v b HsREEHCEE L T3 0igeiiti i <
DR MR AELZRAORIEOT, HHFEzH
ZhTHHLE oy Yy —2olRIET A
YTy TAVITICEBI I I —L—T—D
F = v 7, Nano particle tracking assay {2 & % ¥
TFEH, iR T B S RAT I X B MR AT IS
XoTiHMiiL7z, MM I 2a=r—vary—

NELTDOIZ VY —LDKEBEIRNT 21T 72
 MEBER M L2 v A F VIR
WENIZ D ARG % ¥ 55 2 IR FEE 7~ L &, 28
AR % BRI SRR S 2 T RBARE 7L & W
oo VY- L0 AL LT, £/ PCR
R, WY =7 v —, £ A=V r7u—%
A MA M) =N R ERGH L. BIZTORA
AN BT IBI~ A 707 LA B 2175 72,
WIS £ 7 VYRR 121X Dynacom 1 @ ¥EMR 2238
A7 0T PBIEH L7
(R &)

BEMNAZ Y Y -2 OBBRTHL @O
mRNA @miRNA @DNA, ZNZENIZDOVWTED
A - KR ERHT S, O BEMRLY s Y
V=A% L, ZoiECoOwTHRE L. I8
W EEMRERED T2 v — NN, JIHEDA
MRS D I 27 ) ) — 2 HSPH B AS A 7] B R i
12 & B BEEIRMEE TV~ 7 A B W TR &
THIERER L. FORREICINEAMN &
BRI 7 V) — 2 %A L-Eb ) 2dH s
LRSI, 512, ESAMBERT 7
VY — A% MMP1 mRNA 28R L, ZJFork
BHNICBWT T R =Y R Z2FETHILICE
D IEEER RS D XA A LDPEIETH T
L &AM L7 (Yokoi A, Kajiyama H, Ochiya T,
et. al,, Nature Communications. 2017.). 793
BABZBEAPFIZH MMPL mRNA 24 &HT
L7V —EPFETAHILENEL, HT”
VY — WA RO 7 R b= 2%
FHUT B ERHYI LT @ BAE T B2 P
CHIET2ZE2E D, PAEEMICEDZEL
TIUEFUVAPER LT/ miRNA X, =7V
V—AIZNE ST, MBS S g A
FEL, RETRZIERT 52 B30Tz i
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FZZ 7y Y —AllHNEER TP 2EERT 2
miRNA Zx 5 & L, JREFA R B WA &
=N —RBEAT o 72, 13 FEDOIPHEA AN &
3MOIERINE FzM kS Lz s v
V—A®D miRNA 787 7 4 V&I, & 512, 5P
HASABF MG T ® miRNA % Deep Sequence
W& o T L, & PCRICTHGEL 724558, B
%@ﬁﬂ%iv H—E LTHHTE 237 v
TY XL #ER L7 (Yokoi A, Kajiyama H,
Ochiya T, et. al, Oncotarget. 2017). 7z, 2h 5
OB WP L, EVSAMEL Y ¥ =03 TE L
72 miRNA 70 ¥ = 7 + (2014-2019) ® X ¥
N=L LTEML, EIFABHEK 400 B, W
RAhAIA B 4000 B % 8 2 5 KBBLE S >~ 7
VS, £2miRNA 7u7 74 vE<4{ a7l
AATIC TG L, BWEHICKY, Mg
miRNA OFWNA F~—h— L LTOMDTH
W REYE & [EIBR a8 SO L7z (Yokoi A,
Yoshioka Y, Ochiya T, et. al., Nature Communica-
tions.2018). ® =7V Y — LI DNA 235 Eh b
WHEPEIZDOWT, ZOHFEEE b o T2 00,
ED X IZDNA BERS WD H, F9HERA
WCBVWTEDL I L DNADPTLY VY —HIHER,
SNTHWIND D) ERW R EIEL Do 7z
PWHEABAZT ) AARERDBADPATHL L
R LI-0L, JRESAMBEA KM S 5 DNA
R 7 VY — L OB ORI #LA
BANO7U—H A M X M) —=EBMERIL,
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A A=V Y7 FACSEEZHWT, =7V V—A
DD 510% % K3 DNA 233 % 0% 5
T —h T LAV TR 5 L2 L
2. TOFLEEZHCT, FEPADHT S DNA
BRT 22 VY — 20 %D, A
DNAZLZ VYV —ANETEA N AL %W
572 L7z (Yokoi A, Prados AV, Sood AK, et. al.,
Science Advances. 2019.). BIfEl&, =7 VYV — 24
H1® DNA R, IR — 4 ¥ 3 —I2 X 5 miRNA
WRERAT 20 E L7z, N F~—A—1#%, B
OB 2R LT L THB Y, A¥ UK
TIAIBNT, BHOMRIZOERNT 5.
[#a1=]

BAEINF T, SPEFAMBE BT 522
VY — KDL GEWFNEREVIONILTE
72, FNEFNOWMEN 7V =ANI T AF 3V
WCHDLHICIH L 2D THY, HRELT
T2V —AMN®O mRNA, miRNA, DNA &, &
LW LGB ENE TS LIk £
NENOEREIZ, BERIZHEORVHELVWHMRAT
Hol. VYV —AERDEINAEMNESBIEZD
HEHEOES IS, HAEKIOZEL TS

W7y TTF—brLoD2d, TOHTHIGR ﬁ%A
FHE, RICINEED A D 2 RN D EE 4 b
ez, LSV AL—YaFVICEDLE
SET, SBLILEERL, 5O DLEAFHENE
RO PHUEICHKT 5720, WIZH LBl
P HBW - BRI DM HIET
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Symposium 1 @ Modecular mechanisms of development and progression of gynecologic cancer, leading to novel diagnostics and therapeutics

4) Investigation of exosomes carrying nucleic acids in ovarian cancer

Yoxkor Akira
Nagoya University Hospital

Ovarian cancer is the most lethal reproductive
system cancer and a leading cause of women’s
cancer-related death. It is critical to understand
the underlying molecular mechanisms, which
may ultimately improve patient outcomes. Re-
cently, it has been recognized that small mem-
branous extracellular vesicles (EVs) including
exosomes secreted from all living cells that play
an essential role in cell-to-cell communication.
Recent evidence has demonstrated that cancer
cells positively secrete EVs to both proximal sur-
rounding cells and distal sites, thereby enabling

the development of a cancer microenvironment

that in turn promotes cancer invasion and metas-
tasis. We have intensively investigated the role
of ovarian cancer-derived EVs carrying nucleic
acids. The EVs carrying MMP1 mRNAs promote
peritoneal dissemination and the EVs carrying
miRNAs can be the biomarkers for early detec-
tion. Ovarian cancer cells secrets DNAs in EVs
via micronuclei and those EVs can be the novel
targets for biomarkers and therapeutics. Our
works have contributed to providing its clinical
relevance which could lead to benefitting pa-

tients with ovarian cancer.
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1) BE W2 H 728 72 72 6 WA il

Ry 2 - ¥

&)

WAAREIZHENFROEE L FUNTTH 5
2Z20THRL, BoRMPHRE DT S, (KA
AR B TR A T 00 ML 95 JE R0 A 1 8 M D
FEAE L, EUEURMERIS (Gestational diabetes
mellitus : GDM) DA & A2 L 72 Heavy for
date BRCIix, MNEO AR v 7 v Fa—2A
(M5, L, sSIRMEE, WASRESLHE) DFIEY)
2 7 H A3 5 (Developmental Origins of
Health and Disease : DOHaD). #it - C, JER#IC
B EBEOHINIMOTCEETHS. ThET

BHWRE L 2R REEARESZDT— L
TFTUYRY VT —=FELTHWwWHNTE 248, +
10% BREOWEFRADND 5. S HFHEERED,
FARBH AR KRG R EOF % BRI
B h, REREETZ & OB EZIE
ENTVHEVZENR—HNTH S, SHITHERD
RGN R OFRIRR ML, FMIh
TR S W ENDE T F4 BH AL ik, 4
VA VP ERBLTERAIR) v s VR
O—LA%ZERT L 0o, REL&EOTH
WIE % FERIC B Ladit) 22 R a2 479 &
i, IAERFHOAL ST/ - KA &
iR yHRodEx B L CTHEETH L. £
CTARIIZETIX, ChETHEHSNTZ hdhoiz
JEWRHNZ B B IRIEFEICEIRL, Bl iEios
T A —F — = N THAERKRDEO PR TR
Fa IR R OBEN T- 28R HZ L & L.

[E]

MR R o W FLE & SR U CIRIRIE R A8
L, R oOMARE I AEREICD KX 2
2525, HAERNCET 3 RIREOFHIZEZ T
TN ZINTWE, ZhFEce MERICBY
LIEMRZF L2 fE 3w, £2TET,

(i) WEWZ TGP - B e bs R
Motz 17w, HrAlRRRENRE ol
WCHRES L7z,

w2, BB REOBEN T I2ow TR %
1o 7z a2 S PTEk 2 /v L CRENTA L
ToMLE, —IBAERIRE % A U T - i
N, BROIRAKEWRPHRE R EORBEEOS
% - RO TH D HFEANTHAT S, ey YEH
WeBmEB T, KBREFLEEORIMIX Y,
FFHIBC B 24~ 2 ) VR RN T- 7 & ot
B BRRACHTE RV E L OSWAMEES D &
EDBRENTWS., —/T, ThE Tk MR
B BNy & IR E OB W T oG IX
PTinz Eas, (i) b MREISBT 2GR
Vi AR AR B 2. % BT D W TR
47 o7z,

7z, BHRBERERE AT, FBRE g Mlio
FWAZ L 284 Y A YPEAER & 2 ), 4R
BINZB T 2 BB oKE - LR oNRi#O5m
R, BERKERO LA &3 8E, B
Za BRI RO/ A=y — L LTHRE
MEEARAER 2 h, HAKEOFIIZSE HVS
NTWBA, T TRHAREAH IR 235 J i
BRI 2 BBV THE L E 0w,
ZZC, (iii) GDM #2825 RBNBEAR D%
B %, IEHHERE (Normal glucose toler-
ance : NGT) M LBBH T L L L7z

[i&]

(i) MYRRRIG RS X 2080 AR i3 o 7 il

IEF BRI 109 B2 54 & U, dEgk 20 8B X
O 30 TG YR BB - KR - BRI 380 2 R i
ZEHAIL 72, BARCE, B - KERIErh TR
Wi RICB VT, REME>SEEHB LT %2 &
CHEfizkkE, BimfzRm L. £, BEE
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FHT I S 350 ) 2 BERE i T 0 W % G L 7.
B ARG %, MM ERAKAD D L Dual
Energy X-Ray Absorptiometry % I\ Cill L
7o, RAEN T & UCRARSERG, RER, MR
BMI, BHARERNE, AREK Rotkhz®
L, HEHR 20 83 X O 30 IS BT B BRI
LA RARIRER OMBICoWT, ENRSH %
FIVTHET L 72, & 512 ROC KT 247\, B e R
Wiz & 2 8L AR = sl (=290 78—t~ %
AV) OFREEIZOWTHETL7-.

(i) My WO i 3 s & o 2 VR AR BRI =8 D B L IZ D
T DIEHT

EH BTG 62 Pl 2 x4 & LT, M4 30 12
i VEIF o 2 2 g U7z, I sk BEic 360
&, BEERIR MGG & IR Mk o2 & LT
L7z, ZR¥HNTFE2FERBL, ENGHH 2 T
DR 2 & 7 A SRR R & oM BIIZ D W TR
L7z 3512, BHAIEM R GELER BMI<25)
&M e (FEATIE BMI>25) (2 J@ BIAE L WAk o fpT
AT o 7.

(iii) GDM IZB1F 2 RMEARDOFEEICDO W T
DIFHT

it 165 61 (GDM : 40 61, NGT : 125 1)
oW, #EHR 20 A & 37 EHICHE WU AR %
FH U 72, BARMIZIE, BB - KERodge1/2 o
FIREMH L, BT EERT 55 WEICBITS
Pl - KB oW 2853 % 2 & T R - KR
WOAEMERN L, KR CHilEZ1T-> 72 |k
T, GDM B & NGT BB 2 B - KEER2
MORE R L 72,

[#2R]

() A WARIRII®IZ 139+57% (F¥+SD) T
Y, iR 30 BT B B - KB - R0
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TR L R M Z R L7z FRCEIE ok
WA LA AR IR s o 2 PR T-TH
D, HAERERNR=90 28—t ¥ ¥ 4 Vo Tl
KB 72%, FFRET1% THo7z. —J T, Mk
20 B2 B 2 B WA G R A AR R R L o
M ZBD R d o7z,
(i) 45 30 B 350F 2 B R ot Jec v, A DA
PR E AR RIEOMBEEZR L. OB BR
X, FFICIEIERE T B R R, T
BARZEDE o7z, —H T, KR IZH
AEREKTRE IAREMHEZ RO Lo 7.
(iii) IR AT It 165 BT HF LC X 287 #Hll (GDM
825, NGT #f : 205 ) 247 -72. 2%
N OF SR, GDM BTl bk 32 LA T Lk
BB REIIHIM L 72, — TR A5
&, EEARI I 208 U CRfE R CTREZ D o 7.
[#5R

WU NS 3503 2 I 8 1 b o0 BRI ek Ao 21 Dk
oM 2 PR TFTHo72. Tz, BEF
Mt &2 1 IR Il L2 38 ) A 0 A IR AR T =R o B
EHRTTHLEEZ LN SO, FHARREICGH
B X IER ERoOREER S, KBIEL
MARKOMKE XTI ERREBRINS. 5K
512, IBIRIED R, WA OB E R
T CREACE - IR 2R RIS 2 NI TR ik
WO - IREW%RALRE) ZHILTHZE
T, FERAEE~ORIRIA A R WG R O ffE 37 23
WHEEE 2 2 5. 512, AR THELE, B
IR 287285 XA —F —Z T
JEWREEO L) FMZGHEZITo 2 & T, BoH
EM TP HEORTHR B TPHRICHEET 5 REOM
e, BBEAS Ry 7y Fa—20—Kk
FRNEDOLDRL I W ENS.
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Symposium 2 [@  Basic and clinical pathological understanding and treatment strategy for fetal and placental function associated with prognosis

1) Newer insights into fetal growth and body composition

IKENOUE Satoru

Keio University

[Background]

Already at birth, newborns exhibit substantial
variation in fat mass. This inter-individual differ-
ence tracks across infancy into childhood, and re-
lates to future risk of obesity and metabolic dis-
orders. The elucidation of antecedent conditions
that modulate fetal growth and fat deposition is
an area of active investigation.

[Objectives]

The objective of the study was to investigate
the ultrasound-based parameters that determine
fetal fat mass and predict newborn adiposity.
First, we investigated whether measures of fetal
fat mass are associated with newborn adiposity.
Next, we examined fetal umbilical venous blood
flow as an index of nutrient substrate transport
(including lipids) from the placenta to the fetal
compartment, and to the fetal liver where nutri-
ent inter-conversion occurs. Hence, we investi-
gated whether fetal liver blood flow (fLBF) is a
determinant of newborn adiposity. Finally, we
examined the effect of maternal glucose intoler-
ance on fetal fractional limb volume, which is an
emerging parameter of fetal soft tissue volume
including fat mass.

[Methods]

(1) In 109 low-risk pregnancies, cross-sectional
arm and thigh percent fat area and anterior ab-
dominal wall thickness were measured at 20 and
30 weeks. Newborn percent body fat was quanti-
fied by Dual Energy X-Ray Absorptiometry. The
association between fetal fat mass and newborn

adiposity was determined by multiple linear re-

gression.

(2) fLBF was quantified at 30 weeks by subtract-
ing ductus venosus flow from umbilical vein flow
in 62 uncomplicated pregnancies. Multiple re-
gression analysis was used to determine the as-
sociation between fLBF and newborn adiposity.
(3) Fetal fractional arm volume (AVol) and thigh
volume (TVol) were assessed in 165 (125 normal
glucose tolerance [NGT] and 40 GDM) pregnan-
cies between 20 and 37 weeks. AVol and TVol
were compared between the groups across ges-
tation.

[Results]

(1) Fetal fat mass measures at 30 weeks, and not
20 weeks, was significantly associated with new-
born percent body fat. Fetal arm percent fat area
indicated the strongest association with newborn
adiposity.

(2) fLBF at 30 weeks was significantly and posi-
tively associated with newborn total fat mass
and percent body fat, and not with lean mass.

(3) Overall, 287 (205 NGT and 82 GDM) scans
were performed. AVol was significantly larger in
the GDM group than in the NGT group after 32
weeks. TVol was not different between the
groups across gestation.

[Conclusions]

Fetal arm fat mass is an early indicator of new-
born adiposity, which is affected by fetal liver
blood perfusion. Maternal glucose intolerance
could be one of the determinants of fetal arm fat
and volume in late gestation. Elucidating the ma-

ternal and placental factors that influence fetal
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fat mass, fLBF and fractional limb volume may

primary prevention of the metabolic dysfunction

help develop clinical intervention strategies for in later life.

altered fetal growth, which potentially lead to
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2) W i ML FEFSRE D FEHE A2 D 72 70 B IR AR AN IR T D BREE AL IZ D W T DM

Rk

[E#Y]

JUR S L BE (preeclampsia : PE) (S 4LURS)
WMoBBEEAEBENO—2EEZ bhTwn
5. RO OMEMBL oML LT, BILX b
L 20238 BB X O 97 A A8 T 13 R
BIRICEECTH L. T/, HIROINIES % PE
DFAENZ D e 35 B AEOHEZ H S 51
L, ZOIEEMAEORBICORITE I LI
FEMEROEON LICATRTH S, 2 TA
WFZE TR OFREHERE BRI 123 B 59
5225, PEICHMES 2 BB FI2HE 9 4
VR EORREELZH OS2I TH L EHIT, £
DI e % WAR BRI 3§ 5 0 F~ — A — D5
ZHMITHRE 2 L7z,

(5]
Mg 1 BRI 8 1 %2 H 72 PE OFSEE Tl

IR 11~13 A O UT i Placenta growth fac-
tor (PGF) i#f% DELFIA 7 v 4 (PerkinEl-
mer”) THEL, RiHHENICZEDOHDHIKFE%E
MR L7z, 72, BAER, BHMRPEMImME, 75
BikisE (UtA-PI) Z#AEDHE T Fetal Medi-
cine Foundation (3&[E) ®7 VTV XA % vz
FHRE T OREE % At L7z, & S ITHEUR 32 38 A
WHSRE L 72 B IIUE 2 508 L e W IR B RIR R R E A
4z (FGR) JEBI D ALHE 26~ 31 38 O §l-fat i i v o
A AALVEIVFT Ly 2 AL, Z0OHD
FLIERI PE 589 & o B % fhT L 72,

Beatd 2 - RO oML A b L 212 X 2B
DFFREZAL, WRTHNEDBEEE I BT T HBRILH B
X ORHMABRBI OB W T DM

TR 6~8 WOMTHMED O KRR BREE T CT#%

HWORTEMNLZ M L7z, Z oMl % %R

[ A

R CREREL, ToRICHREBEILTAZLT
IR ORI 2 BFECOBRBE 2 B L 7. B
FACIT 9 2 1Pk R S5 o 7 A R R B A L o I 4
WK 7B L 7R b= ZAHEBETORBO
AL Z MRS L7z, S HICHEILISR 3 2 bilz{bi]
DRIRB & O BHRBIE A RT3 328 % Miad L7z,
Wit 3 1 PE & FIE 3 % IS BT 2 MR TE D
DNA x F Vb1t

R Tdh 5Bl RB OIS LTw
LZEhn, T LAEBHOVOEDTH S
DNA 2 FMALIZTEH L7z, R 12 31 Gefa ik
HOHWTRESM ZAT - 7ERH S RFRE L
PBRILL, SURRAF L. ZORICPE 2 RAEL
2 B & IEF ML 4 B OMEAMHRKIZ B v T Reduced
representation bisulfite sequencing # 17\, W
@ DNA A F WALDE W % g L 72,

FREDOETOMER, YRFPDOEOMHERS
F7zide M AMGBHEAERHERORE R L
TEMEHH O LTI L B REZETHEM
L7

(3%5)

Fead 1 BRI & 1 %2 v 72 PE OF58RE T
W% 00 ) o BEAKIL TS PGF i B % v 72 PE O %
T

IR BVUIEEMG 2 913 BICHEIE L, ZF Dk okl
I RO PE & 11 61 % &% 26 §51 C PE % F84E
L7, REN] PE, Wil PE, JEHEE <o RAIMIEY
PGF #E itz Zh 2 191, 365, 38.7 pg/
mL TH VY, Bl PE THEIEMZ R L 7.
FMF 703 X A% 7253838 FENC & ) HLE
W PE @389 OB H 1% 10% 12 B PE S Kk ¥ ©
91% TH-olz. O LIZTHRMYMETIZ PE
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DIIEN DL VL HREVPIIE I TwE L
ERTHDTH 7.
HLAE R FGRIEGNC BT 2 B 7 PE J&he & BY
T %W T DR

IR FGR @ 20 i vp 14 51 A% 34 38 K 5 12 54
WEEL, ZOHML6HITHERPE, kY D8
BTl IBEEAETH - 72 5B FGR T PE
DFEFENT BIAR % < BEARIMLGE PGF R B2 13 K fiF,
sFLT-1, Endoglin 3 X UF Leptin #E 13 Bl 2 7R
L7225, PE RIEICIFRMZ2MBERA MBI
Loz, ZOHROMTRIEEEAEL & 55
B CTld sCDA0L 3 & 'EGF B E A E M 2 " L
7z, PGF I ME 0% #) W] a8 0 A4S 42 o 5 78 1
FGR & PEOR T ORIEICHET L E 2 bh
7o, PEOWiBEZ LY R TE2—H—D
VPSR S N7z,
Weat 2 IR OBIL A b L R X 2 EAMT
DOIFREEAL, WEMIL ORI T3 PR LA B
X O THRBREE D 2D W T O
IR OB A b L A2 X 2R EMIEOIREE
1k & Bl b o5

PR LA (VitC) OWMNIBRFALIZHE 5 MEM
fa7: & OEWBEMOPELEZ R S, TH—
Y AWBM L7z BCL2 BT RHRZHmE ¢,
TP53 O3B L BAX/BCL2 L # KT €72 &
DT P HPRILRF2HREMBO T K F—2 A
ZEHIL, RO SRABRICY EFY V7
VT TR TORFBLEIT A=Y X %24 LT
FERTE A R R EZ2H ) 2 LAVRIB I Nz,
BHABREE DB OB

W AT g & D R S A2 REMLRR < HIFI
A, TP53 B X U" BAX #5153, BX U BAX/
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BCL2 lid Bz /R L, BRESENTH 2 Bl A3
R OMEHMETT R b —Y 22 MEL TS
Z L IZBE T FGR A3 % Wi & o B % 7R
B9 BREHTH o 72, 72 PGF B FRBLUT B M
BRLIZEHNS, PGF 4 LMK 2123
L CIHBIEREIET H LRSI E51C
B ATt & 0 fl S 7R EMINL T, Bl
FAIZH LC PGF #IZTB XU PGF ¥ 37 D
RHDEME R L, SOZ L IFBREERD L
%o 72#%12 D PGF REATGHE D RSB Hife L T
52 LRRLTEY, AR T A
ZALDM G- ZRIR T HHERTH - 7.

Wi 3 PE & 569E S 2 Ml 2 BT 2 MMM ED
DNA * F)V{bZ4L

PE Z33E 3 2 ERFIMIMTE TIX, Bz T07
O — ¥ — {8 T 56 #5712 A F WLE L% 72
B, Ty F Ry M TSRO 5L
TN EE 2R ) o — 2P EAE 2 OGN T
WA &N, T DL, FO