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S AR, BEESCAEFHERF D72 DIC IV Z 2 VB TERICEV IAA TV D, BViAEhT-
TNE I NI TRV FR—EART X B BRI EOEG, TR EWE TH L TV E T
> (GSH) DOFAEIME <, ASCT2 (B4 SLCIAS) 1%, Na'of A @ty 2 /g v 7 o
AR—H—THV, DA TNV I VIV IABREH S, ASCT2 X, Bkx Z223 AHE CE%s
BUNAOENME LT 52 ERAMEINTHDEZ EnD, BDATRBEOEN T & LTI
FHEHINTWD, BRAUIEHARTIREROF =2 5D 5, BN, EEOIREIE)B
HENTWDLLODOHFF R CTREERMIINETHDL D, IKRT U Ay MAT 4 =
— ADEWRBTH 5, KN8094 [Tt b ASCT2 [IZHF EANICHE AT 5 & MEBie b ASCT2 HiUAT
b5, iz, KM8094 OESHEFEIKIT 1g61 BITH Y | Fe DI ET 27 AT X S
RUPESH I 7 22— A L STV D T & TRWILURKAERI G ETENE (ADCC) 2 H 35K T
VY MUETHL®H D, DL EOERND, ARAFFETIL KMB094 73 H 23 ATEHIE & L THRIKRIC
JSHARE TS D& MAET D720, Bs AR E 2 AR 2 HIv T KN8094 D 3Ex) &
TERBE &2 st L7z,

TR, b NERAMKICIS T D ASCT2 ORSREMAT A1T 577, ASCT2 1Tt N E N AM
kOIS ERAICE P EAAMIE TERE L TWD Z E RSN, B MERNAMIEET
ASCT2 % ) w7 B Lizd 2 A, MINA~DZIVEZ I VO AR E TV Z 2 ARIERI 7R
HIREEFESIHI SNz, 26D E0D, ASCT2 127 V4 2 DO AR Z & TH
WAL OEFEIZ T 532 2 L AR S L7,

FEoETIE. b NEBAMICIT D KM8094 O in vitro fEMMEFZFANT-, B FEBA
HARERE 2 KM8094 "CALER U 7= 5 L. SNU-16 e 2 & T AR 12 35\ CHERBE AR 23 il S A7z,
% 2T, SNU-16 a4 Fvy T KM8094 DAEIRET 2 fifth L7z, M@k LO7 R F— X
FEMT TlE, KMB094 (2 XV Gl #ICOMPEHHE (LT R F— ZADFFEN L Lz, Eiz,
LEERNIAR PCs THERR L7z 7 v 2 2 2 & O T AT Tk, KM8094 12 & v fiflaN~d 7L
2 IVIRVIABB IOV Z I B E GSH ORI S 47z, KM8094 DER{k A k L A%t
T HEEE G LIRS, KM8094 1T &L v Ml N DIEERRFFE (ROS) FEAMNLHEL ., FhiX
NTEFNTAT A (NAC) MFRC XY ¥y Sz, 5T, KMB094 2 L 5 HEfaiy
FEANHIZI R S NACALBRIZ L W v B andz, ZhHDZ Evn, KM8094 o e HE5E il
BEFF & LT, ASCT2 OEBEFREIZ L W v & I VED iAZ & GSH B A 30 LEB (LA R L&
EILHESE S Z LT, 6l HITOMBEMIE LT R b — 2 2HET 5 2 LRI,
F 72, KM8094 /% SNU-16 Mz xf L T ADCC {&EMEZ R L7z, LA EJ D, KM8094 |X, ASCT2 D




REFHSETEME & ADCC JEMEIZ L 0 B AN AT L CHUES AR T 2 L AVRIB ST,

FUETIE, b NERAMIRE 777 h~ U R8T 5 KM8094 @ in vivo FLIEEZN R4
AT, B NERAMIKE D ADR TICBIELTIZE ) 75 7 b~ 7 X2 KM8094 % 5- L
TG R, SNU-16 Ml 2 & T EERkDY / /' T 7 b~ AT in vivo [EBHEFEA I S iz,
F7o. SNU-16 B/ 7T 7 b= U A THBUEERKEED —H>TH D X F /L KM8094
OOFREEEZRF LI E 2 A, OFHBEITHEANCE LTy in vivo FUBEZN R 2 7R LT,

FHE T, BRABEREEGBM (PDX) ~ 7 AIZHIT 5 KM8094 @ in vivo HFUEE IR %
P To, PDX ~ 7 AR, MABE OIEGHHGEO AR 2 M LTOBIE 2T 5720, BRIR
SMFPYEDEWRAET L TH D, & 2T, KN8094 DEFKIG I ~D A REVEZ WFET 5 7=, H
23 A PDX = 77 21T KM8094 A #¢ 5. L7=, ZD#EHE. KM8094 I —H# D H A A PDX < 7 A IZH 1)
T in vivo JEGGHE5E 2 ] L7z,

FIRETIX, PDX v A& U= KM8094 DN F T~ —H —DEEFEEIT > 7=, KM8094 D
in vivo FUEEZN RS H AL/ PDX ~ U ARELGRO v o 7 PDX v 7 AREM T, FEEE
R OBBFRIAB IO 7 0 7 7 A V% AT Uiz, T ORER, MM TIiZn<
DONOBIET ERF OV TRIABSHEREITENDALNTZ, ZOZEND, ZNH0
(K713 KM8094 D35 & T3~ 5 /A A~ — I —fdili & 72 2 AIREME S RIB S Tz,

WEMNSEANEOR R LD KM8094 | % ASCT2 DRERERRETEME & ADCC 1EME 2 VBT &
TOHELERENAIRREEML TH D LB X b,
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Glutamine is a major nutrient for cancer cells during rapid proliferation.
Alanine-serine-cysteine (ASC) amino acid transporter 2 (ASCT2; SLC1Ab) is a Na*-coupled
neutral amino acid transporter and known as a major glutamine transporter in cancer cells.
Indeed, the expression level of ASCT2 is up-regulated in a variety of cancerous tissues
including gastric cancer. Gastric cancer is the third leading cause of global cancer mortalities.
Since gastric cancer patients diagnosed at advanced stages of the disease have limited
treatment options, finding of more beneficial therapeutic strategies against gastric cancer is
urgently required. In this study, | evaluated the efficacy of a novel anti-ASCT2 humanized
monoclonal antibody, KM8094, which binds to an extracellular domain of ASCT2, as a
therapeutic agent against gastric cancer and investigated the molecular mechanism underlying
the effect of KM8094. First, ASCT2 was found to be highly expressed in cancer tissues
derived from gastric cancer patients. Next, | performed in vitro studies using multiple gastric
cancer cell lines and observed that several gastric cancer cells expressing ASCT2 showed
glutamine-dependent cell growth, which was repressed by KM8094. | found that KM8094
inhibited the glutamine uptake, leading to the reduction of glutathione level and the elevation
of oxidative stress. KM8094 suppressed the cell cycle progression and increased the
apoptosis. Furthermore, KM8094 exerted antibody dependent cellular cytotoxicity (ADCC)
against human gastric cancer cells in vitro. Finally, in vivo studies revealed that KM8094
suppressed tumor growth in both gastric cancer xenografts and patient-derived xenograft
(PDX) mouse models. This effect was enhanced by docetaxel, one of the agents commonly
used in gastric cancer therapy. | also explored predictive biomarker candidates of KM8094
via multi-omics analysis on the PDX models and a few candidates were selected by genomic
and metabolomic analyses. Thus, my findings suggest that KM8094 is a potential new
therapeutic agent for gastric cancer, which blocks the ASCT2 mediated glutamine metabolism
and possesses ADCC activity.
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