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Abstract

Pharmacokinetic Analysis

INCA32459 Simultaneously Binds Both PD-1 INCA32459 Increases T-Cell Activation in
of INCA32459 in Cynomolgus

and LAG-3 With High Affinities Primary Immune Cell Assays

Exhausted T cells are characterized by the expression of negative immune regulatory receptors,

including programmed death protein-1 (PD-1) and lymphocyte activation gene 3 (LAG-3), which inhibit SEB Assa Antiaen Recall Assa
the proliferation and function of T cells and limit antitumor immunity. We describe the generation and INCA32459 binds to human PD-1 with 3-fold greater affinity than LAG-3 y o _ g y _ Monkeys
characterization of INCA32459, a human immunoglobulin G1 (IgG1) Fc-silenced bispecific antibody INCA32459 generates equal IL-2 production in a PBMC INCA32459 is 20-fold more potent in IFNy production
that simultaneously binds to PD-1 and LAG-3 and reverts their inhibitory function. INCA32459 was huLAG-3-Hi huPD-1-Hi SEB stimulation assay to an equimolar mixture of and induces greater IFNy secretion than an equimolar After a single-dose IV infusion at 3 and 30 mg/kg in monkeys, INCA32459
generated using the Merus common light chain Biclonics® platform. LAG-3 and PD-1 Fab panels were 3%%_ u -3-His ;%_ urb-=1-nis nivolumab and relatlimab analogs mixture of nivolumab and relatlimab analogs exhibited pharmacokinetic profiles typical of an antibody
generated through immunization of Merus MeMo® mice, and large panels of Biclonics® libraries were 7000 —8-  INCA32459 30001 i
screened before optimizing lead candidate molecules. INCA32459 binds with high affinity to both __ 250 _ 2507 6000 Motavizumab analog
human (Kp=0.39 nM) and cynomolgus monkey (Kp=0.44 nM) PD-1, and human (Kp=1.15 nM) and S 0. 2 0 1 5000- —% o Relaiab anclog 2 2000- Dose 3 mg/kg 30 mg/kg*
cynomolgus monkey (Kp=0.20 nM) LAG-3, as measured by surface plasmon resonance. The 2 o g a00d 0 et T Nivolurmab anal > _I_--l
monovalent PD-1 arm of INCA32459 blocks PD-1 with similar potency as a bivalent PD-1 antibody 3 150- %Q 5 1501 o N R'V|°t‘|‘fr:abj":°f 5 - Cora HG/mL 68.3 657
(nivolumab analog) in a PD-1/PD-L1 reporter assay. In a loss-of-function reporter assay where 8 S | ™ _ T canmed T NOTMabandlog =2 10004
luciferase expression increases upon blockade of both LAG-3 and PD-1, INCA32459 significantly 2 S uy 1007 o Seboos=lke o —+- Negative control anti-RSV , t  after SOl h 0.5 05
induced luciferase expression to a greater extent than either PD-1 (nivolumab analog) or LAG-3 @ 50- @ 50 — 1 e e S 4 max : ' '
(relatlimab analog) single-agent antibody controls, and greater than PD-1 (nivolumab) and LAG-3 s 5 A S N A L . .
(relatlimab) analog antibodies combined. In 3 human primary immune cell assays, a T-cell exhaustion § o— huLAG-3 -His, 40 nM § 01 —— huLAG-3 -His, 40 nM 10° 1oéonce|:3;tion | 120 /m:_m 10° 10° 1oéonce|11t0r;tion | 120 /m:_m 10° AUCO-t’ .h “g/mL (tlme for 5360 59,800
model using staphylococcal enterotoxin B (SEB)-stimulated peripheral blood mononuclear cells = o TS TS D ok = by GILMEL SR RSV, respiatory syncytial vius, ol Aol calculation) (0 to 336.5 h) (0 to 240.5-336.5 h)
(PBMCs), exhausted mixed lymphocyte reaction (MLR) assays, and an antigen recall assay using Hlés-é|:;+l(85$)0 r:M)NaCI) pH 7.4 HUBS_é|3-+I(S5(00 mnM)NaCI) pH 7.4 PBMCs were cultured for 3 days with SEB (2 ug/mL) and antibody titrations Donor PBMCs were incubated for 6 days with 1 yg/mL CEFT MHCII peptide pool
EFT major histocompatibility complex class Il (MHCII) peptide pool-stimulated PBMCs. INCA3245 = | | | | | | | = ' | | | | | I starting at 50 pg/mL, except nivolumab analog + relatlimab analog (25 pg/mL + and antibody titrations starting at 10 ug/mL, except nivolumab analog + relatlimab , .
C j p y comp (MHCII) peptide p Cs, INCA32459 e 100 AUC hepg/mL 5820 NR
treatment resulted in higher interleukin-2 (IL-2) and interferon (IFN)-y induction, respectively. 200 300 400 500 6_00 700 800 900 1000 200 300 400 500 600 700 800 900 1000 25 pg/mL). Levels of IL-2 in the culture supernatant were measured by Luminex analog (5 ug/mL + 5 ug/mL). IFNy levels were measured by Luminex inf,pred
compared with PD-1 (nivolumab analog) and LAG-3 (relatlimab analog) antibodies combined. In a Time Time Exhausted MLR t, h 108 NR
-MB- ' + i ' Bispecific antibodies at 20 nM tured by anti-huFc i bilized CM5 hip. Then, f the anti injected at _ ) .. _ _ _ : 72,term
MR WIDRS SIS 2T brﬁast et moqer: n CD34. hu.manlzfecljjé\l ?G mice, IINCA32459 treaLtAnent s;StS;eeﬁlir:Z?:grlncznlt?:t%n (88 nl\\/,lv ?gfr?jggr;emg :r?dl4(;l nKA'?éTﬁu'LZ?;-s?EE) for 3831?&%52, to SSCSS; aci| an?[iggr:?beirﬁi\rllv; ziltgjse.CTieieiond INCA32459 is more effective at reinvigorating exhausted T cells than an equimolar mixture of nivolumab and
decre_ased tumor growt .compared with a C_OmbmaUC.)n ) 0 g (pembro lzumab) and G-3 antigen was injected sequentially at the same concentration used in injection 1, either alone or in combination with the first antigen (to ensure relatlimab analogs MRT h 144 NR
(relatlimab analog) antibodies. Pharmacodynamic analysis in mice demonstrated a dose-dependent that all binding sites remained occupied) IL-2 inf,pred’
increase in receptor occupancy at 1 and 10 mg/kg. Pharmacokinetic characterization of INCA32459 in PBMCs (Leukopak) 10000~ INCAS2459 CL L/h/k
cynomolgus monkeys after a single intravenous (IV) infusion at 3 and 30 mg/kg demonstrated an INCA32459 - o Add 10 ng/mL SEB | _— Motavizumab analog pred» m g 0.515 NR
average clearance, steady-state volume of distribution, and mean residence time of 0.515 mL/h/kg, PD-1K, LAG-3 K, (3 donors mixed) Incubate 56 days 37°C = Relatimab analog N Lk
74.1 mL/kg, and 144 h, respectively. We have developed INCA32459, a potent dual inhibitor of PD-1 v 039 T ojate T colls £ 6000- T sspredr ML/KG 74.1 NR
and LAG-3 in preclinical models, which induces activation of exhausted T cells to a greater extent uman ' ' = - Relatimab + nivolumeb analogs T e ey
than a combination of bivalent monospecific antibodies targeting PD-1 (nivolumab analog) and LAG-3 Cynomolgus 0.44 0.20 @ 3 4000+ . . *The concentration data at or after those time points that showed a sharp decrease were not included in the calculation of pharmacokinetic
: o : ; *Negative control anti- ters.
(rel.at“mab. analog). These data support the clinical evaluation of INCA32459’ and a phase 1 StUdy n l l 2000 K%rg:]:aaer;sa under the concentration time curve from time 0 to time t; AUC; ¢ -4, AUC from time of dosing extrapolated to infinity, based on the
patients with cancer is underway. Mix & rest ON 37°C 0 last predicted concentration; CL,, predicted clearance; C,,, maximum plasma drug concentration; MRT, mean residence time; NR, not

reported due to the extrapolation of the AUC; representing >20% of the total area; t,, ., terminal half-life; t,,,, time to maximum plasma drug

I N CA32459 IS M O re P Ote nt T h a n N ivo I u m a b Add Ab(s) and inctbate 6 days e 10 10 Antibo;(;(j pg/mL 101 102 concentration, Vg, .4, Steady-state volume of distribution.
Introduction and Relatlimab Analogs in Reporter Assays '

Donor PBMCs were incubated with 10 ng/mL of SEB for 6 days. After which CD3*
INCA32459 is 10-fold N ) | it f nivol b d relatli b | MSD Sﬁﬁgraqgéa/géri:é?\?égyfewsetw of T cells were isolated using negative selection. Antibody titrations starting at 50 pg/mL, Co n cl u s i o n s
Exhausted T cells are characterized by the expression of negative immune regulatory receptors, IS 10-1old more potent than an equimoiar mixture or nivolumab and relatiimab analogs except nivolumab and relatlimab analogs (25 ug/mL + 25 ug/mL). IL-2 levels were

including PD-1 and LAG-3, which inhibit the proliferation and function of T cells and limit antitumor PD-1/LAG-3 Reporter Assay C, dendritc cell MSD, MesoScale Discovery assay. measured by MSD
immunity*-4

The blocking of LAG-3 and PD-1 binding to their ligands MHCII and PD-L1 releases the
suppressive effect of checkpoint inhibition and enables activation of effector T cells*

INCA32459 is a highly selective human IgG1 Fc-silenced bispecific antibody that simultaneously
binds to PD-1 and LAG-3 and reverts their inhibitory function

INCA32459 is a potent dual inhibitor of PD-1 and LAG-3

Antitu mor Activrty and Rece ptor Occu pancy INCA32459 induced greater reporter cell activation, IL-2 and IFNy

Motavizumab analog . . production than nivolumab and relatlimab analogs in SEB stimulation
S of INCA32459 in Humanized MDA-MB-231 Mouse Model and memory recall assays, respectively

Nivolumab analog INCA32459 induces activation and reinvigoration of exhausted T cells in
=t~ Relatimab + nivolumab analogs INCA32459 enhances the antitumor activity of human CD34* cells engrafted in NSG mice with MDA-MB-231 tumors an exhausted MLR model

The efficacy of INCA32459 in the MDA-MB-231 model was statistically significant compared with IgG1 control by 2- INCA32459 demonstrates antitumor activity in MDA-MB-231 humanized
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Fold Induction (RLU)

0 T T T LA | T T T LA | T T T LI | T T T LI | ' g
: Poptide/MHC Il 4 0 1 2 3 way analysis of variance
Pelgg’;éﬂﬂc' epélor%plex Stromal APC 1 L _10 10 10 y y mouse mOdels
) @ Concentration IgG, pg/mL 2000 MDA-MB-231 Tumor Model | | K INCA32459 exhibited oh Kineti fil
R | ‘J‘:';',"-E‘-?J-’-'mmWﬂw"' RLU, relative light units. 4750 n cfynomo gus r_non eys, exnipited pnarmacokinetic proftiies
e INCA oy PD-L1* Raji cells (antigen-presenting cells) and Jurkat PD-1*/LAG-3* effector cells were incubated for 6 hours in the presence of o g 1500 I9G control 10 mg/kg typical of an antibody
3243 staphylococcal enterotoxin D (SED) and antibody titrations starting at 100 pg/mL, except nivolumab analog + relatlimab analog (50 pg/mL + § S . e q (AN
\\ PD-L 50 pg/mL). Luciferase reporter gene activity was determined by measuring luminescence, and fold induction induced by each antibody was E = 1250 —®- INCA32459 10 mg/kg The unique ability to simultaneously inhibit both PD-1 and LAG-3 leads
calculated relative to wells containing no antibody (no IgG) _ & 1000 , to more potent T-cell reinvigoration than a dual therapy of PD-1 and
o H -8~ Pembrolizumab 10 mg/kg . h
INCA L g S 7507 LAG-3 monoclonal antibodies
S 32155/{ Monovalent a-PD-1 arm of INCA32459 blocks PD-1 engagement to PD-L1 with similar potency as = 2 500- —& Relatiimab analog 10 mg/kg
l F bivalent nivolumab analo ~ 250- :
/ ' , g 0 W *P=0.0107 o Pembrolizumab 5 mg/kg +
< Release of ' ' ' ' ' ' ' ' ' ' ' relatlimab analog 5 mg/kg Disclosures
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ewart, Harvey, Awdew, Mondal, Stevens, Buonpane, Kulkarni, Rios-Doria, Zhou, Lu,
. ‘ - - eporter Assay St rt, H Awd Mondal, St B Kulkarni, Rios-Doria, Zhou, L
v + / _ Days Post Tumor Implant . : )
Stimulation of 6 Huang, Nastri, Mayes: Employment and stock ownership — Incyte Corporation. Fransen,
L X =) ) == (e + : : Mortensen, Stam, Rovers, Engels, Rentrop-Boeijen, Hendriks, van Dieren, Visser, Schellen
Activation e 3 . , Receptor Occupancy of CD8* T Cells in Humanized MDA-MB-231 Mouse Model , , ) I/, P jen, , ; ; ;
 NF-KB Dependent - x Motavizumab analog Tacken, Zondag-van der Zande, den Blanken-Smit, de Kruif, Klooster, Plyte: Employment and
Transcription T Effector Cell 15 & Nivolumab analog There is a dose-dependent titration of receptor occupancy in CD8* T cells among mice dosed with INCA32459 stock ownership — Merus N.V.
©
- =]
.’l\ NFAT Dependent 2 o > 150 Acknowledgments
Transcription % _ § 1004 —a— Edito!’ial, graphics., and pr.inting support was provided by Evidenge Scientific
L 3 Solutions Inc. (Philadelphia, PA), and funded by Incyte Corporation.
S 50 e
0 T T L | T T L T T L | T T L | T T TrrTTT O n
Activation Of 4 ) o ———
T Eff Cell 2 1 0 1 2 3
ector Ce Anti-Tumor Control Response 10 10 Cor:gentrat-on IgG 1(;/m|_ 10 10 = 0 eees e " (0000000000000000000000000000000C00000000000000000000 References
i y M s
§ -50 . 1. Sharpe AH, et al. Nature Immunol. 2007;8:239-245.
. . . _ _ o 100 2. Carter L, et al. Eur J Immunol. 2002;32:634-643.
Jurkat NFAT-RE reporter T cells expressing PD-1 and CHO-K1 cells expressing PD-L1 were incubated for 6 hours in the presence of antibody - | | T T 3 F GJ. et al. J Exo Med. 2000:192:1027-1034
APC, antigen-presenting cell; CAF, cancer-associated fibroblast; NFAT, nuclear factor of activated T cell; NF-kB, nuclear factor kappa B; TAM, tumor-associated macrophage; titrations as indicated. Luciferase reporter gene activity was determined by measuring luminescence, and fold induction induced by each antibody Isotype INCA32459 INCA32459 INCA32459 . Freeman , etal. Xp Med. ; : = . om0 Qe

TCR, T-cell receptor. was calculated relative to wells containing no antibody (no IgG) 0.1 mg/kg 1 mglkg 10 mg/kg 4. Grosso JF, et al. J Immunol. 2009;182:6659-6669. a copy of the poster



	A Human Bispecific Antibody Targeting LAG-3 and PD-1 (INCA32459) Potently Activates Exhausted T Cells 


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.3

  /CompressObjects /Off

  /CompressPages false

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly true

  /PDFXNoTrimBoxError false

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox false

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)

  /PDFXOutputConditionIdentifier (CGATS TR 001)

  /PDFXOutputCondition ()

  /PDFXRegistryName (http://www.color.org)

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on 'EPG UPLOAD'] [Based on 'EPG UPLOAD'] [Based on 'HighResolution_NoCrops'] [Based on 'HighResolution_NoCrops'] [Based on 'HighResolution_NoCrops\\0501\\051'] [Based on 'HighResolution_WithCrops'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /HighResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 0

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



