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Abstract

BRCA1%Z /v UA DL IINE ERMM(FT33-TAg),

BRCATGHZ R # MH|RKE & 8 1-293THIRZ(E hexokinase2(HK2) K IRA" LF L,

FRFER N TLHE T B (Chiyoda T et al., Cancer Prev Res

2017)e 7OF—RX—7 Y EAICEVWTERICBRCA1/ Y VA IV IFHK2OEZEZ{EH L,
ThIFMYCHEZ,

STATIBEERICL VWL HICHMEE niz, BRCA1EMYCOREEFBERNFEL 127,
BRCATESTATIEHEE L TV D CENRELRICLASHA LB 2, ChKRVWHK2EAEE,
MYCBEE R, STATIFEE N ELMIBINEREICH VL THK2Z MFIE B LA OtransformZ& # #l
THIRELTEASNE,

ZLT, RSVTURDSZIZVITOERD SFDAICBICREAENTHY),
ZETLE<AVSHTVRERORIV—Z2TJ 21721z, BERBETHBIANKILIY,
SEMERTHDIARTF, 7SR/ A RTHIILTHI,

RUTI /) =ILTHBILART N—), IIMRETHBD T A >,
COX2HEETHBELIAF> 7/, p7OYH—TH3 7077 /0-), S5 ICREFNICHERE
DRERZPFLITDEENTVBRRBROEILORD THRITANS A=),
JILIFROZRAWVT, MYC, STAT3, HK2ANDEHE %5 ML . TOHERAZTF 2,
IWTFHD)AMYCEXIRICKEBMGEIL = FETAEY VIFHK2OFKERE ZHHIL,
MROICHEBREMFIL 2. TAEY VR 1ImMMOBETHK2Z SR ICHKBRIDE L 124", ZERE
ARBEHTH 2z TAEUZRNEEORERMOE DTH S IMHEKRE LKM(OSE),

IN B MR AR (Tyk-nu, Kuraochi)IC& W TEHK2ZMHIL 2o Fz, BRCA1/ Y UF IV THRRE L
ATBHKRZTAEURERFNFILIZ. AEOBERASTAE Y O FECHIEREECSV
TFHRELTHERATES AR RRE N,

As glycolysis mediated by HK2 is upregulated in BRCA1 impaired Fallopiant tube (FT)/ovarian
surface epithelial (IOSE) cells, reversing "Warburg effect" by targeting HK2 can be the strategy for
metabolic chemoprevention. The drugs for chemoprevention must be safe and inexpensive so we
tried to repurpose the drugs commonly used and cost-effective. As candidates, we chose diabetes
drug metformin, anti-cholesterol drug statin, cyclooxygenase (COX)-I inhibitor aspirin, COX-II
inhibitor celecoxib and B-blocker propranolol. At the same time, polyphenolic compound resveratrol
and flavonoid luteolin which are reported to suppress growth of cancers were included in the study.
Also we checked the effect of estradiol (E2) and norethindrone which are widely used as oral
contraceptives (OC) because they are known to decrease ovarian cancer incidence.

We reported that HK2 overexpression mediated by BRCA1 impairment is induced partly via MYC
and STAT3 pathway (Chiyoda T et al., Cancer Prev Res 2017). So we measured HK2, MYC, and
phospho STAT3 expression in IOSE after treatment 24 hours at first. Among these, luteolin and
aspirin suppressed HK2 expression dose dependently. Statin and resveratrol suppressed
glycolysis however HK2 suppression was not clearly observed. Aspirin suppressed glycolysis
mildly. As HK2 is known to be needed for transformation and usually confined to cancer cells and
very limited normal tissues, suppressing HK2 is an ideal method for the chemoprevention of
ovarian cancer. Finally, in BRCA1 knockdown IOSE and FT cells, aspirin could reverse the HK2
upregulation. Thus aspirin is considered as ideal drug for metabolic chemoprevention in BRCA1
mutation carriers.
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Exploring drugs for chemoprevention targeted at metabolic change in hereditary breast and ovarian cancer

1. HIREBRFROBE

BRCA1 & /v & LT-0%E £ KM (FT33-TAg) . BRCA1 fRHIZE R 454 HI FHKIRS 1= 293T #HIAEIL hexokinase 2 (HK2) #IFA L
HL. BHEZRMNFHET S (Chiyoda T et al,, Cancer Prev Res 2017) , FOE—2—7 vt A IZHB LV TEEIZ BRCA1 /vo 5 9 1E HK2
DEFEREEL. TNIE MYC HEE., STATSHHEFEICKYE A MICHIIHI SNz, BRCA1 & MYC DEE BB FELIA.
BRCA1 & STAT3 £ AL TWAZENRERRIZEYBALMELE o=, Tkl HK2 FEEZE, MYC [HEZE, STAT3 HEZEAE G
FLEINBRIEIZHE T HK2 ZHNEISBIZEIEAD transform ZHIEIT2EEELTEZ SN T,

FIT.FSYTIYRS L3z DEAHLD FDA [CERIZEASh THY . RIETHAVLLN TR ER DAY —=2 5 %1{To1=, ¥
RBETHDAMNRILEY  BIEMERTHIRAEIFY . ISR/ ARTHBILTA)Y  RIIT2/—ILTHALARSE—)L, i/ R
ETHHT7AEY COX2AEETHDELAXI T, B TAvA—THHTO0TS5/0— )L, SEHIZITEFHICINEREDFRERER
PFBEENTNDERAEILDER THAIANS A —IL, JILIFoROVERNT, MYC, STAT3, HK2 ~ADEEAEHEL=, TD
BRIAEZFY ILTAIUHR MYC ZSRMICERINFILT-, T AEUUIE HK2 OFIREIHIL . IRMIZEBERLINE L=, 7X
EUIE ImM DRE5THK2 23 RICHRITINHIL-A., FHEERIEIEMTH 1=, TAEUVIIREEDOHREBM VO EDOTHS
DS RE _E B (I0SE) . DREEMAEH (Tyk-—nu. Kuraochi) [ZHULVTH HK2 ZHNFILT=, Ff=. BRCA1 /YO F IV THRIBLERTS
HK2 27 REY RS (EIFILz, U EDERMNTRAE YN EEEIENEEICEVWTTHELLTHEATESMEEEARES
nt-.

2. MIRERRAEEOBE R

As glycolysis mediated by HK2 is upregulated in BRCA1 impaired Fallopiant tube (FT)/ovarian surface epithelial IOSE) cells, reversing
“Warburg effect” by targeting HK2 can be the strategy for metabolic chemoprevention. The drugs for chemoprevention must be safe
and inexpensive so we tried to repurpose the drugs commonly used and cost—effective. As candidates, we chose diabetes drug
metformin, anti—cholesterol drug statin, cyclooxygenase (COX)-I inhibitor aspirin, COX-II inhibitor celecoxib and j3 —blocker
propranolol. At the same time, polyphenolic compound resveratrol and flavonoid luteolin which are reported to suppress growth of
cancers were included in the study. Also we checked the effect of estradiol (E2) and norethindrone which are widely used as oral
contraceptives (OC) because they are known to decrease ovarian cancer incidence.

We reported that HK2 overexpression mediated by BRCA1 impairment is induced partly via MYC and STAT3 pathway (Chiyoda T et
al., Cancer Prev Res 2017). So we measured HK2, MYC, and phospho STAT3 expression in IOSE after treatment 24 hours at first.
Among these, luteolin and aspirin suppressed HK2 expression dose dependently. Statin and resveratrol suppressed glycolysis however
HK2 suppression was not clearly observed. Aspirin suppressed glycolysis mildly. As HK2 is known to be needed for transformation and
usually confined to cancer cells and very limited normal tissues, suppressing HK2 is an ideal method for the chemoprevention of
ovarian cancer. Finally, in BRCA1 knockdown IOSE and FT cells, aspirin could reverse the HK2 upregulation. Thus aspirin is
considered as ideal drug for metabolic chemoprevention in BRCA1 mutation carriers.

3. ABFEREICET HEK

BRERAL BRI, BRENS SRR T
(FE - BEE) (FEL - FHE) (FERITHT - #ETR) (FERITHEA - #HESEH)
Tatsuyuki Chiyoda BRCAT1 impairment induces |The 1st International Conference |June 29, 2017

glycolysis and diverse metabolic |[for Precision Cancer Medicine
changes in the cells of origin of |(ICPC2017)

ovarian cancer.




