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WFFEBHR AT O O NI ICE BT 50+ & LTIRE L7 lipolysis—stimulated lipoprotein
receptor (LSRIIFX Y RZ LT EHZRMEE UTHEET 5, LSR Z&IEBL7 2 IR Bl B MK BUES & bhig
LCTPHRARTH D7, LSR TIPS ORREICBE D 2 Al REMED V RIE SN D, T CIo, BFZERRRAREREEIX
LSR (k32 7 7 v —F AHUROBIFIZAKE LT 5 (Hiramatsu K, Naka T et al., Cancer Res 2018),
LSR Z A% & 9 550 LSR Huiiid. INELREONEEIR Y Az 3 K ONRE R 2 Hl# 4 5 2 & CHUEE 2 R A4 J8 4
LTV ZERHERISND, ZAVETICIEERBZHIE L LoPuEANIHRE ST 63, LSR 2R & L
Te RS IIREEAGHTE 2 T 2B 2 ER T 2 A3 2 IR ofuEH & 720 55, ARBFETIEL, LSR
AR & LTCIRE R 2 635 2 LIS X 28 E BT 2 A9 2 IR a3 2 Hus Al O B3 2 B Y
LL. LR 5 SOEA % EHi L7,

(1) HERHFLSR T/ 7 u—FAHFHEDAIH : Hi LR £/ 7 v —F A HUKIC X 5 HUligE 20 B Me 2
DO ZIT L TWD Z L ZFET 272012, 2016 LBV TIFERBAEEFERHEFHLO=T FV -
YU AXRATHLSRE /) 7 a—F AGURE R FEREDE v b7 v TRETH 2 PSR A S IR EE L
HAMNUSER A A3 3 D HUR L EAiTIc X 0 JEERIRAFZE CRE b T & 2 K o ICARPiR 2 R (Hifals
FIEMEDOBREZR E) Lo, LSR OZHEMEREZ PR32 2 &L A @MUNICFHMEi T & 5 L 9 IR L7241t LSR fifk
71— 27-6-mF18 Z REMH L, 2017 FLEIZT THU LSR Bk 7 v — 2 27-6-mF 18 O H T O g (in
vitro, in vivo) &R MOMEIEE Eh L7,

(2) LSR 24 L7=JEE & INELRE DBEFE & DEIARDAEEA : LSR OIBNGEIETH 5 6 FEH D IR ANk
(OVCAR3, RMG-I, SW626, KURAMOCHI, 0V90, OVISE)IZXfL T, Z/ba—A  BIO, MiE%E& 2V EHIS
fEC, VLDL Z¥in L, AHAHE AR~ B A MRS 7 » B A I KV RHT Lo, ZORER. 6 FEO Mk
FRTIZISW T VLDL AN & 0 MifaEEsE - A FOREEH 2RO bz, 612, VLDL I & v RS
hk%%ﬁﬁ-ifW%;ome 2y b a— UPRYSINEE & Hefig L C, BULSR Bk v —2 27-6-mF18
WIBEIZ B W TH BIZIHESRNRD Dz, Zio OfES, LSR 1% VLDL Z 41 L CHEfRIEHH - ZE 772 e
AU, PLLSR Hifk s v — /m6mMMimejf&/nﬂm%ﬁw_ﬁbfmiﬁi%ﬁﬁé &S
Lo,

(3) LSR BAMEIPEME PDX ~ U R DBAFE : HiL LSR £/ 7 1 —F /LHUASINEL (26 LTI DO AFE D ER
VAR MW 5 2 & THIES R A RET S 2 L AREIA T A, IREEMakkoE ) 7T 7 hETVE
J T <, LSR GMEO IR R A BRE RS~ T XA NG v 7 A) D FIZHAM L7- patient
tumor—derived xenograft (PDX) T V& HWCFEHAT A MENH 5, £ 2 T, KIRKZFEZLL E R ABHZER
(2 TR & 72 SRR SRR 2 NOG ~ 7 A DR FICBAE L. JREOE PDX /ER 2 ik ATz, & DfE 5,
2016 FFEEIZIRV T, PDX v 7 ZAZ MBI 3 RZBINLT D Z LITE Lz, 2D 9 B, 2 %iHE (Ovxd, Ovx6) 73
e FAUFEREMEON R T 0 | HERED D IEE 2 BREL L 72 1 /%8 (0vx2) OB #& 52 Wi d s SR FE R M R s ©
ool e B EEER NG IS (X, e S A IR B & AR SRR S L ONRR IR AP EE 3 ied T < |
REWENICRRREMEIC RS2 2 &6 | IEIEERIC T 281 LSR & / 7 v —F AHUR DO 2 MGiEd 2 BT
T2 2L Uiz, &5I2, B L7z PDX ~ 7 R JESHHARIC LT, S b 2a % @ikic L 0 LSR o
FEHL AR L7 R, 3R bR TLSRIGMETH D Z LV HIBH Lz, 2017 HEEICITHT7-1C 2 SR DI B
mm?ﬁx®ﬁ4%ﬁﬁto%®ﬁ% Ovx3 38 X TN 0vxb DBIZICELTH L, LSR DI B s sk b F e ik

XV HERR & T, Ovx3 O FATE HAEE AR O R BRAHAR 2 Wi X mixed carcinoma (serous 70%, endometrioid 30%) .
mﬁmrﬁﬁﬁ@%MWﬁfhé &N PDX ERUE FRRICW ST, Lo T, Fex DYH ORISR TH
% i SR FEREEN R Tl o 72 2 B ABIOHULSR &/ 7 1 —FUfifk 7 v — 27-6-mF18 (2 K 5 3K
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ZhatlilZ Ovx3 & Ovxb5 [T HET . Ovx2, Ovxd, Ovx6 ZfEH L7-,

(4) HiLSR Hulk%Z AW IR E ARG & SREORTGRE DBESE « LSR MO R BEMlakktE » 77 7 €
TVE L OUNEYE PDX ~ 7 A Z2{EH L CTHLLSR &/ 7 o —FUHURIZ K D in vivo TOIPEIEIEFEMN S O
FECHEE AR BRT 5 2 L 0FEiF 2k Alz, ¥/ 777 bEF /0L LTI, LSR Btk SN Bk
Td % OVCAR-3 & RMG-T & Vo, F 7o, WFZEBHIE 048 O RBORFE S Pt NBHEEE . ARFIEZER O
ZEHIC T RN S - IV ISR 2 NOG ~ 7 A DR FICBET 5 Z & TR L7z 3 RO INEE
PDX v 7 A& o, ZHHD 3%MD PDX v 7 A, SO i b r g EiEIC XD LSR BB TH L Z L &
WREHTh D, 2 FEOINEREE 7 77 7 MEF /L (OVCAR-3, RMG-1) ., & S8 EEHER IR PDX2 Rt
(Ovx4, Ovx6) 33 & OV EIU FEHERMERE IR 1 A8 (Ovx2) Ik LT, 2> b — LHiA R GRE L el LT, BT
LSR & / 7 a—F Pk v —2 27-6-mF18 H 5B CTI3A B AR PIIEE RN O Hiviz, S 512, LSR Btk
YRBLIE PDX ~ 7 A O EEEARR T OREIGTH % B 7 BB CBLE LTRSS, = v b e — bR G RE & bl L C|
PULSR &/ 7 o —F PR 7 v — 2 27-6-mF18 57 CIIMEEHLEH ORI OB OB nEls Shis,
INHORE XY, PILSRE ) 7 v —F AHUE s o — 2 27-6-nF18 [ZINESEY / 75 7 hEF A LSMC, B
Bg PDX ~ U ZIZx LT IRE GBI 2/t L CHUEE R 2 F4H 35 2 L AR STz,

(5) HLLSR £/ 7 v —FNHEOR DT : AT O 2B L7t LSR €/ 7 m—F /L$t
KiT e N LSR LISMZ, v R LSRICH R XIS Z/RT Z & &8 LT\ 5, & 2T, C5TBL/6] ~ 7 AITHi
LSR HUfRk 7 o — 2 27-6-mF18 % 5- L | IEF Ak~ D mME DR 2 326 L 72, 2016 4235V T, C57BL/6]
~ U7 A% AW TR AEFIRE LV PLLSR PR 10— 2T-6-mF18 Nt 2 RS RN E 25N LT,
2017 LI TIE, MRAEE M, 5 KON LSR 2359 < FBLT D [T~ i 2 i BR RO AT IS K 0 fighir
L7z, ZORER, o> be— HiRE el L CTHLLSR UK 7 m—2 27-6-mF18 X h—H /L a L AT a— L,
MU Z V%Y REBEXOHL BEICERREEBL RS oT-, o, WHEFMIRENS L, 2 ha—ILHt
R & Hl U CTHULSR Huik 7 v — 2 27-6-nF 18 [Z A B R BT AITRE O b oo 7o, HrLSR Hiik s v —
> 27-6-mF18 DRZEMIVR STz,

LA XD | HULSR Hufk 27-6-mF18 28 IR HE 235 1T DR E IRV AL PAFTEME 2 Fr> 2 & ZHMEICT 5 2 LI
WHI LTz, 7205, LSR 2850 & U, JEEREHIEER 249 28U Al o a2 2 7 S BAMEIZ Lo
THESL T E 7o, S BIZ invivo TiE, EEOMIKZ HW 72 LSR BEESIEIEE /2 77 7 M7 A0 A ICBH
%6 L7= LSR B PEIR B PDX <~ 7 2 Z W T, HLLSR &/ 7 u—F LFifk 7 1 — > 27-6-nF 18 N HUIEE R R %
T HZ LWL LT, BHCBEOREIL, LSR Tk 2 PRUAN, S0 2rs e o ikFET 52 &
72< . & MHSROIIEEICE AR TIEE R A RIEST 2 2 L 2R/ L2 b O T, BARSHICIT TIEFICESR
DBHHEELEEZ NS, F1-. AL TIX, kY v—2 27-6-nF18 122\ T, BTt 54k & I
HNZT D EAHRT,

St PULSRE / 7 v —F A Fifk A v ML, ERRICmT 7238 GERRAER & AT 8RR R &) %
D 5 EFRFIZ, HULSR £/ 7 v —F /LHURIC K DR ARSI & D X 5 ICHEE R & 5T 5 D,
S DAZFEMZVE SRR 2 HEHE 9~ 5,
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Lipolysis—stimulated lipoprotein receptor (LSR), which identified as a novel ovarian cancer antigen
by the principal investigator (PI) Naka, is known to be lipoprotein receptor. Because patients with
ovarian cancer expressing high levels of LSR associated with poor prognosis compared to LSR low
expressing patients, expression of LSR has a potential to be involved in the progression of ovarian
cancer. PI Naka has already successfully developed anti-LSR monoclonal antibodies (Hiramatsu K, Naka
T et al., Cancer Res 2018). In this study, we aimed to develop novel anti-cancer drug targeting LSR
via regulating lipid metabolism.

(1) Development of modified anti-LSR antibody without ADCC activity.

To evaluate mode of action of anti—-LSR antibody by neutralizing receptor activity of LSR, anti-LSR
antibody clone 27-6 mF18 without ADCC activity was provided by Chugai Pharmaceutical Company Ltd,
a set—up company of this project, modifying anti-LSR antibody clone 27-6 originally developed by
PI Naka.

(2) Demonstration of the relation between LSR-mediated lipid metabolism and growth of ovarian cancer.

We demonstrated that VLDL increased growth of LSR positive ovarian cancer cell lines (OVCAR3, RMG-I,
SW626, KURAMOCHI, 0V90, OVISE) in medium without containing glucose and serum. We also demonstrated
that anti-LSR antibody clone 27-6 mF18 inhibited the uptake of VLDL into the LSR positive ovarian
cancer cell lines compared to control antibody by cell growth assay.

(3) Development of LSR positive ovarian cancer PDX models

To demonstrate the anti—tumor effect of anti-LSR antibody against LSR positive ovarian cancer by
blocking uptake of blood lipid, it is necessary to demonstrate using not only LSR positive ovarian
cancer xenograft models but also using LSR positive ovarian cancer PDX models implanting dissected
ovarian cancer at surgery into the super immune—deficient (NOG) mice. We successfully developed five
strains of ovarian cancer PDX and all of these PDX models were confirmed LSR positive by
immunohistochemistry (Ovx2, Ovx3, Ovx4, Ovxb, Ovx6). Among these PDX models, Ovx2, Ovx4, Ovx6 were
used to evaluate the drug efficacy of anti—-LSR antibody clone 27-6 mF18 by blocking lipid uptake
(4) Development of novel ovarian cancer therapy by anti-LSR antibody targeting lipid metabolism

We demonstrated that anti-LSR antibody clone 27-6 mF18 inhibited the growth of RMG-I xenograft
and OVCAR3 xenograft mice. We also demonstrated that anti-LSR antibody clone 27-6 mF18 inhibited
the tumor growth of Ovx2, Ovx4, Ovx6 PDX mice. By electron microscopical analysis, accumulation of
lipid droplets were inhibited in anti-LSR antibody clone 27-6 mF18 treated group compared with control
antibody treated group.

(5) Safety evaluation of anti-LSR antibody

We found that anti—-LSR antibody cross-reacted with mouse LSR. Therefore, we evaluated the safety
of anti-LSR antibody clone 27-6 mF18 against mice. One milligram of anti-LSR antibody clone 27-6
mF18 or control IgG was intraperitoneally injected to C57BL/6 mice and blood were collected on day
7. By serum chemistry studies, serious toxicities were not observed in measured inspection items.
In addition, serious toxicities were not observed by pathological analysis

In the Next step, we will humanize anti—LSR antibody and perform non—clinical study and also perform
clinical study to evaluate the safety and efficacy of anti-LSR antibody in LSR positive cancer to

develop innovative therapy with unique mechanism, regulation of lipid metabolism.



