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ABSTRACT _ ®) ©

Background: Although immune checkpointinhibitor (ICl) therapyusagehasbeenincreasingfor variousindications,some
patientsof varioustypesof cancerwere shownto not respondto ICI. To improve ICI responseaate, a combinationtherapy
targetingadditionalmechanismso preventtumorimmuneevasionby modulatingthe tumor microenvironmenmay be needed

Methods: To investigatethe enhancedanti-tumor effect of the ant-PD-1 antibody(aPD-1) with the additionof 1-palmitoyl2-
linoleoyk-3-acetytrac-glycerol (PLAG), the syngeneianodelwasused(n=6/group),LLC-1 lung carcinomawasimplantedinto
C57BL/6 mice subcutaneoushPLAG was daily administratedfor 4 weekswith or without aPD1 (RMP1-14). aPD-1 was
deliveredvia IP injection oncea week The degreeof infiltrated lymphocytepopulationandneutrophilsin the tumorandblood
onthesacrificeddaywereanalyzed

Results In PLAG treated(50 and 100 mpk) mice group, the tumor burdenwas significantly reducedcomparedo a positive
control (p < 0.05). In the grouptreatedwith aPD1 alone,the tumor growth decreasedy about65% comparedo the positive
control However,in mice co-treatedwith PLAG, the tumorwassignificantlyreduced18%) comparedo theaPD1 alone The |  (A) (B)
neutrophitto-lymphocyteratio levelsin the group co-treatedwith PLAG were decreaseademarkablycomparedio the aPD 1

alone In particular,the degreeof neutrophilinfiltration in the tumorwaseffectively reduceduponPLAG treatmentBesidesthe

activity andinfiltration of cytotoxic T-Lymphocyte(CTLS) in the tumor were effectively increasedn the group co-treatedwith

PLAG comparedo theaPD1 alone Suchimprovementwvascauseddy a significantreductionof the populationof Thl7 which

inducedmassiveneutrophilinfiltration in the tumor,comparedo the positive control

2. Effects on the immune celpopulation and tumor infiltration by PLAG and aPD-1 treatment

Conclusion PLAG enhancedhe anticancereffect of aPD1 synergisticallyon the regressiorof tumor burdenvia decreasing

the tumorinfiltrating neutrophilsand Thl7 populationwhile increasingthe CTLs. Therefore,combiningaPD1 with PLAG,

which hasexcellentsafetyprofiles, may contributeto enhancinghe antitumorresponsef aPD-1 while loweringimmunerelated e coun 101
toxicities by reducingthe doseof ICI. T T R

t (10%/uL) Neutrophil to lymphocyte ratio

Positive control 4.187+ 0.918 Positive control 13.840+ 4.930 Positive control 3.702+ 2.542 (C)
Isotype control 4547+ 1.314 Isotype control 16.957+ 9.792 Isotype control 3.840+ 2.255
PLAG 50 7.672+1.443 PLAG 50 0.932+ 0.572 PLAG 50 0.132+ 0.095
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3. Effects on the modulation of Thl/opulation and tumor infiltration by PLAG and aPD-1 treatment

1. Synergistic antrtumor effect of PLAG with anti-PD-1 antibody(aPD-1)

Blood Tumor

A) (A)

(A) Analysisof tumor size changein eachgroup estimate3 daysinterval (B)

Confirmationof changesan morphologyand tumor size of mice on the day of

sacrifice (C) Tumorweightanalysisin PLAG or aPD-1 co-treatmice evaluated
at the sacrificedday Comparedto the positive controt ###<0.001, Compared
with the aPD1 only treat group $P<0.05 $$P<0.05, $$#<0.001 (each
experimenin=6). N.S, Not significant MeanO SD

(A) Analysisof blood/tumorThl7 cell populationsortingresultsaccording
to PLAG and aPD1 treatment Comparedwith the negative controt

***P< (0.001, Comparedwith the positive controt ###P<0.001; Compared
with theaPD1 only treatgroup $P<0.01 (eachexperimentin=3). N.S, Not

significant MeanO SD.
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4. PLAG acts as a modulator, noan inhibitor of neutrophil infiltration and migration
(B)

(A) Confirmationof changesn morphologyandtumorsizeof miceon theweeklysacrifice (B) Validationof compoundsnodulatingimmunecell countvia complete
blood count (CBC) analysis (C) Analysisof tissueinfiltrated Ly6G positive cell sortingresultsaccordingto compounddreatment (D) Analysis of blood/tumor
Th17 cell populationsorting resultsaccordingto PLAG and aPD1 treatment (eachexperimentn=6). Navarixin CXCR2 antagonistalLy6G: antiLy6G antibody
treatment Comparedwith the negativecontrot **P< 0.001; Comparedwith the positive controt #P<0.05, ##P<0.01, ###P<.001, Comparedwith the aPD1 only
treatgroup $$P<0.01, $$$P<0.001 (eachexperimenin=6). N.S, Not significant MeanO SD.
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5. PLAG prevents the increase of DAMP by tumor progression through the rapid removal of DAMP
(B)

(A) Analysis of adenosineconcentrationin plasma on sacrifice day
accordingto PLAG and aPD1 treatment (B) Analysis of adenosine
concentrationin plasmaon weekly sacrificed accordingto compounds
treatment Navarixin CXCR2 antagonist aLy6G: antiLy6G antibody
treatmentComparedwith the negativecontrot ***P< 0.001; Comparedwith

the positive controt #P<0.05, ##P<0.01, ###P<.001;, Comparedwith the

aPD1 only treatgroup $$P<0.01, $$H<0.001 (eachexperimenin=6). N.S,

Not significant MeanO SD.
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PLAG hasnot only a synergisticanti-tumor effectson the tumor progressionwith aPD-1, but it suppresstumor progressionon its
own.

PLAG reducedtumor infiltrating neutrophils (TINs) via an rapid removal of DAMP (adenosine)riginated from tumor.

By removal of the initial DAMP (adenosine)y PLAG, the massiveinfiltration of neutrophils to the tumor region is not occurred.
PLAG reducedthe Th17 population and tumor-infiltrating Th17 cellsinvolved in excessiveneutrophil infiltration into tumor site.
In conclusion combination of aPD-1 and PLAG may improve treatment outcomes of aPD-1, compared to aPD-1 alone
contributing to enhancing anti-tumor immune responsesvia treating the suppressiveTME . Presumably, PLAG treatment may
transform the immunosuppressiveTME into an immune-enhancedTME via inhibition of neutrophil recruitment into the TME
and enhancementof anti-tumor immunity of T cells




