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Abstract

RPD-1AMBBEDRBEFIY VR4 MAER(ICB)ZAVERREZERF. HSHBERMRZ R
Lz, WRESKORBHAVSD, ZOREE, SENFNSERNMREOEBETHY ., Ch
EMRIBDENEETH D, AMRTR. FEERFHEER(LME: lipid-metabolizing enzyme) D &%
HANOEEZFML., X2 FEENELENAAI—H—XPREREIOBRZANEL 1,
LME/ Y OTF7 ORI DRI, BEREHERKEBEL. MESRELCEZTML -. TORR. BE
BYDAEHRLT, THROBEERNEBEHE, BEENERENSTHARSEf BRLTVWA L
Aah 21, T8I0, HIPD-1HRMSEROERMRE ., BBE i, LEORKRY. 2 D0ilkEHk
THEIEE I,
RIZ, BENIVATLIMEZRR L TVWA2FMREMBNL . LMEOZ7OE—F—TICHEKERY
NOVenusZHIRT BHLME-VenusN VALK AR EBEL., BEASKRUFME) V/NHICH
WTVenusRRMEBOFEZTMAL 2. ZTOHER. BERNONIOT77—2, 8LV CDABMTH
RO—ZFMICREAN &Shlk, FRAERPMDSCIZERREIREShEL >, £, VNEBRIC
. RRMABERShEA S, 512, —RAFET TV R ERENRBEREMZO —HRZRNA
=T VADTF—REBMLIZECD, ERNTEZOZEBEOMBICREANF BRENL,
RIZ, LIMEICK B RBENTHIREAORENEZH K. TORER, GC-MSEE>TEET
ERENDGH 21, ChERVT, MAAZEMEFOREAZAELZER. BFEALCLAXT
BILEWMETHB N Dh 21,
BE&KV), LMER, BEFONIO77—>, CDABHTHERBICKEAL, "ARBREEZIHILT
VB A, RO FOEEZIHTIE, ICBREDARBRMWREEH SN D AN, MBEFOKEE
Ald, LMEEMHZRBRTBD/NA AN —HD—EBRDAEMEN TRRE N,
Immune-checkpoint blockade (ICB) therapies such as anti PD-1 Abs have shown remarkable
clinical effects in some cancer patients. However, only a subset of patients responds to theses
treatments. Unresponsiveness to these ICB therapies may be mediated by numerous
immunosuppressive mechanisms that inhibit anti-tumor T-cell responses. Thus, combined
therapies that can reverse such immunosuppression are urgently needed. In this study, we
evaluated the role of a LME (lipid-metabolizing enzyme) in the induction of anti-tumor T-cell
responses and its potentials for a therapeutic target or a biomarker.
We evaluated the role of LME in vivo using LME-KO mice. Comparing to WT mice, the LME-KO
mice showed augmented induction of tumor antigen-specific T cell responses and the enhanced
activated-T cell infiltration into the tumor tissues. Moreover, the therapeutic effects of anti PD-1 Abs
are enhanced in the LME-KO mice. These results are obtained in 2 different tumor-bearing mouse
models.
Next, we evaluated LME-expressing immune cells in the tumor-bearing mice using LME-Venus
mice which express a fluorescence protein, Venus, under the control of the LME promoter. Venus-
expressing cells were observed in the subset of macrophages and CD4+ T cells in tumor tissues,
not in lymph nodes. Moreover, by analyzing the public database of single-cell RNA sequence of
tumor infiltrating immune cells of human cancer patients, we confirmed LME was also expressed in
the subset of macrophages and CD4+ T cells in human cancer samples.
We also tried to measure the lipid A, which is generated by the LME, in human sera by GC-MS.
The concentration of lipid A is significantly higher in the sera of lung cancer patients than in healthy
volunteers.
These results suggest that LME and lipid A, which were produced from the subset of macrophages
and CD4+ T cells, may have immunosuppressive effects on the induction of anti-tumor immune
responses, can be a potential therapeutic targets for enhancing IBC therapeutic effects, and can
be a biomarkers for predicting responders for these therapies.
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1. BFEERREROBE

1 PD-1 A ED REFTVvIRAVFAEREICB)Z AWV -RERE (T, HOMZEREKRSRERLED., WELZLDOFISHIAY
5., FORAE, AEMFHTEMNBEEOEBETHY . CNERIRTIENEETHS, AR TIE. IEE L HEER(LME: lipid-
metabolizing enzyme) D ZHNHINDBE S5 EFHEL . KD FEEMELF-NAFI—h—PREREZDRFEXBHELT-,

LME /9 79RO RIZ, BEMEGEREL. MESRESEZEML . TORE. HAERTORELELT. THIEOESRN
BEME. EERRSENG T HASENEEBLTOARIEN D M oT=, ESIZ, 1 PD-1 KA EDAEBEMNRL. t8kdhi-, Lk
DR, 2DDHME% THESh T,

RIZBEIHYRATLME Z2HBEL TS REMIEZETLI=. LME D 7OE—4—TFIZ®ILA /3% Venus T FHIH TS LME-Venus
TORIZHAMIEKERBIEL. BERBLUREY/SEHIZHT Venus RIRMAADFELZTEL-, FOHER. BERNOTYOD
77— . BLUCDA B T AN — ﬁrﬂ FHENHONT-, BHKHIAEAS MDSC [ZIERIRIZRoniEh o=, Tf=. U2/ EIRNIZIX, F&
HMRIE RSN N otz SHIT, —RARSN TVWRESANREAEMEO —MAE RNA O —45 U AN T—2%@BHTLIzESA. ER
THIDZFEDHIRIC %iﬁb\ﬁ;méhf:o

RIZVLME IZEBHKHEMTHIBEE ADEEAEEZHATz. TOHER. GC-MS ZF>TEETET AL Dol ThZERAL
TP ABRETEMETDORE AZAELLER. BEAICRTHEREICBWMETHIZEN D o=,

LEKY,LME (X, BB DO~ O77—2, CD4 G4 T MEICHITEL. AAREISEZINFIL CTLBETEEME . KD F O EMEZE N
FThIL. ICBLREDBENREZSHONDTAEEME. METDIEE A (L. LME SE4E R T E/1\1AT—H—LL DA Ee M RIE SN
1=,

2. RERREEFEOWE (FER)

Immune—checkpoint blockade (ICB) therapies such as anti PD—1 Abs have shown remarkable clinical effects in some cancer patients.
However, only a subset of patients responds to theses treatments. Unresponsiveness to these

ICB therapies may be mediated by numerous immunosuppressive mechanisms that inhibit anti—tumor T—cell responses. Thus,
combined therapies that can reverse such immunosuppression are urgently needed. In this study, we evaluated the role of a LME
(lipid-metabolizing enzyme) in the induction of anti—tumor T—cell responses and its potentials for a therapeutic target or a biomarker.
We evaluated the role of LME in vivo using LME-KO mice. Comparing to WT mice, the LME-KO mice showed augmented induction of
tumor antigen—specific T cell responses and the enhanced activated—T cell infiltration into the tumor tissues. Moreover, the
therapeutic effects of anti PD—1 Abs are enhanced in the LME-KO mice. These results are obtained in 2 different tumor—bearing
mouse models.

Next, we evaluated LME—expressing immune cells in the tumor—bearing mice using LME-Venus mice which express a fluorescence
protein, Venus, under the control of the LME promoter. Venus—expressing cells were observed in the subset of macrophages and
CD4+ T cells in tumor tissues, not in lymph nodes. Moreover, by analyzing the public database of single—cell RNA sequence of tumor
infiltrating immune cells of human cancer patients, we confirmed LME was also expressed in the subset of macrophages and CD4+ T
cells in human cancer samples.

We also tried to measure the lipid A, which is generated by the LME, in human sera by GC-MS. The concentration of lipid A is
significantly higher in the sera of lung cancer patients than in healthy volunteers.

These results suggest that LME and lipid A, which were produced from the subset of macrophages and CD4+ T cells, may have
immunosuppressive effects on the induction of anti—tumor immune responses, can be a potential therapeutic targets for enhancing
IBC therapeutic effects, and can be a biomarkers for predicting responders for these therapies.
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