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IMMUNOMODULATORYPEPTIDES 

[O1J Thisapplicationincorporatesbyreferencethecontentsofa1.52kbtextfiledcreatedon 

October7,2020andnamed"OOO4l900276sequencelisting.txt,"whichisthesequencelistingfor 

thisapplication.  

[02J Eachscientificreferencepatentandpublishedpatentapplicationcitedinthisdisclosure 

isincorporatedhereinbyreferenceinitsentirety.  

TECHNICALFIELD 

[03] Thisdisclosurerelatesgenerallytoimmunomodulatorypeptides.  

BACKGROUND 

[04J Programmedcelldeath-1(PD1)anditsligandsPD-LiandPD-L2,arewidelyexpressed 

andexertanumberofimmunoregulatoryrolesinTcellactivationincludingattenuationof 

immunityagainsttumorcellsandinfectiousagents.PD1isthereforeanattractivetargetfora 

varietyoftherapeuticapplications.Thereisacontinuingneedforusefulmodulatorsofinmiune 

checkpointpathways.  

BRIEFDESCRIPTIONOFTHEFIGURES 

torecruitSHP1usingPATHHUNTER®checkpointsignalingassays(DiscoverX).  

[06] Figure2isagraphshowinghowpeptidesincreasethenumberofJFN 7 -positiveCD8T 

cellsmeasuredbyLFN 7 -ELJSPOTwhencombinedwithavaccineantigen(AdPyCS).  
U 

[07J Figure3AgraphcomparingMC38tumorvolumeinmicenormalizedtoday0values 

foreachanimal.Cohortsofmicereceivedintra-tumoral(IT)injectionsof50~gFoLDOl 

peptideorintraperitonealinjectionsofantibodiesagainstCTLA4and/orPD1. Themedianvalue 

forcontrolcohort(DMSO/PBSinjectedintra-tumorally)isshownasaheavierline.  

[08] Figure3Bgraphcomparingnormalizedtumorgrowthkineticsfortheindicatedgroups.  

Errorbarsrepresentcohortmeanand95%confidenceintervals.  

1 

[05J Figure1isagraphshowingtheabilityofvariouspeptidestoinhibittheactivityofPD1
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[09] Figure3Cgraphcomparingnormalizedtumorgrowthatday16,pvaluesdetermined 

usingnon-parametricMann-Whitneyt-test.  
U 

[10] Figure4AgraphcomparingPanO2tumorvolumeinmicenormalizedtoday0values 

foreachanimal.Cohortsofmicereceivedintra-tumoralinjectionsof50jigFoLDO4or 

intraperitonealinjectionsofantibodiesagainstCTLA4and/orPD1.Themedianvaluefor 

controlcohort(DMSO/PBSinjectedintra-tumorally)isshownasaheavierline.  

[11] Figure4Bgraphcomparingnormalizedtumorgrowthkineticsfortheindicatedgroups.  

Errorbarsrepresentcohortmeanand95%confidenceintervals.  

[12J Figure4Cgraphcomparingnormalizedtumorgrowthatday21,pvaluesdetermined 

usingnon-parametricMann-Whitneyt-test.  

[13] Figure4Dgraphcomparingnormalizedtumorgrowthatday27,pvaluesdetermined 

usingnon-parametricMann-Whitneyt-test.  

DETAILEDDESCRIPTION 

[14] Thisdisclosureprovidespeptidesthatantagonizetheactivityofthecheckpointreceptor 
'4 programmeddeath1"(PD-i).Theaminoacidsequencesofthesepeptidesareshownbelow.  

peptide amino acid sequence SEQIDNO: 

FoLDOl STNQVSALRVNILFBLSQ 1 

FoLDO3 STSQVSTLRVNITABLSQ 3 

FoLDO4 QVSALRVNILF 4 

[15] InsomeembodimentsthedisclosedpeptidesconsistoftheaminoacidsequenceofSEQ 

IDNO:1,SEQIDNO:2,SEQIDNO:3,orSEQIDNO:4.Insomeembodimentsthedisclosed 

peptidescomprisetheaminoacidsequenceofSEQIDNO:1,SEQIDNO:2,SEQIDNO:3,or 

SEQIDNO:4.Insomeembodimentsthedisclosedpeptidesconsistessentiallyoftheamino 

acidsequenceofSEQIDNO:1,SEQIDNO:2,SEQIDNO:3, rSEQIDNO:4.  
0 

[16J Insomeembodimentsadisclosedpeptideismodifiedusingchemicalorrecombinant 

methodstoenhanceitsstabilityorotherpharmacokineticproperties.See, e.g.,US 

2017/0020956.ModificationsincludebutarenotlimitedtoreplacementofoneormoreL

2 

FoLDO2 STNQVSALKVNILFBLSQ 2
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aminoacidwithitscorrespondingD-formacetylationonaC-and/orN-terminalresidue, 

amidationonaC-and/orN-terminalresiduecyclizationesterificationglycosylation 

acylationattachmentofmyristicorpalmiticacidadditionofanN-terminalglycineadditionof 

lipophilicmoietiessuchaslongfattyacidchainsandPEGylation.  

[17] Peptidescanbemadebyanymethodknownintheartincludingsyntheticmethods 

recombinantmethodsorboth.Syntheticmethodsincludesolid-phaseandsolutionmethods, 
U 

, .g.,Bodanszkyetal.(1976),McOmuie andmayincludetheuseofprotectivegroups.Seee 

(1973),Merrifield(1963),Neurathetal.(1976),Stuart&Young(1984).  

[18] Recombinantproductionofunmodifiedpeptidescanbecarriedoutusinganynucleotide 

sequence(s)encodingthepeptidesinanysuitableexpressionsystem.Nucleicacidmolecules 

encodingoneormoreofthedisclosedpeptidescanbeincorporatedintoanexpressioncassette 

thatincludescontrolelementsoperablylinkedtothecodingsequences.Controlelements 

includebutarenotlimitedtoinitiatorspromoters(includinginduciblerepressibleand 

constitutivepromoters),enhancersandpolyadenylationsignals.Signalsequencescanbe 

included.Theexpressioncassettecanbeprovidedinavectorthatcanbeintroducedintoan 
U 

appropriatehostcellforproductionofthepeptide(s).Methodsofconstructingexpression 

cassettesandexpressionvectorsarewellknown.Expressionvectorscanincludeoneormore 

expressioncassettesencodingoneormorepeptidescomprisingconsistingessentiallyofor 

consistingofSEQIDNO:1,2,3,or4.  

[19J Insomeembodimentsadisclosedpeptideormodifiedversionthereofisconjugatedto 
U 

Methodsofpreparingsuchconjugatesarewellknownintheart(e.g., Penchalaetat'., S 

Kontermann,2016:Zorzietat'.,2017).  

[20J Insomeembodimentsadisclosedpeptideormodifiedversionthereofisconjugatedto 

apartnermoleculesuchasapeptideorproteinsuchasanantibodyintendedtoincreasethe 

half-lifeofthepeptideormodifiedpeptideinvivoand/ortoprovidespecificdeliverytoatarget 

tissueorcell.Conjugationmaybedirectorcanbeviaalinker.Insomeoftheseembodimentsa 

peptideoramodifiedversionthereofcanbealteredtosubstituteoneormoreaminoacidswith 

aminoacidsusedtoattachpartnermoleculessuchaslysineorbyN-terminal U 

peptidewithe.g., 1,2,3,or4glycinespacermolecules.  

3 

amoietysuchasalbuminortransthyretintoenhancetheplasmahalf-lifeofthepeptide.
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[21] ThisdisclosurealsoprovidesCAR-Tcellsthatexpressoneormoreofthedisclosed 

peptides.MethodsofpreparingCAR-TcellsaredisclosedforexampleinU.S.Patent 

9,328,156:U.S.Patent9,845,362:andU.S.Patent9,101,584.  

[22] Thisdisclosurealsoprovidesoncolyticvirusescontaininganucleicacidmolecule 

* encodingoneormoreofthedisclosedpeptides.SeeUS201710157188:Lawleretal.,2017'Us 

2015/0250837.OncolyticvirusesincludebutarenotlimitedtoreovirusSenecaValleyvirus, 

vesicularstomatitisvirusNewcastlediseasevirusherpesU virusmorbillivirusvirus, 

retrovirusinfluenzavirusSindbisviruspoxvirusandadenovirus.  

[23] ExamplesofoncolyticreovirusincludeREOLYSIN®(pelareorep)andreoviruses 

disclosedinUS2017/0049829.  

[24] ExamplesofoncolyticSenecaValleyvirusincludeNTX-101(RudinetaL,2011).  

[25] ExamplesofoncolyticvesicularstomatitisvirusaredisclosedinStojdletal.,2000*and 

StojdletaL,2003.  

[26] ExamplesofoncolyticNewcastlediseasevirusinclude73-TPVIO1andHDV-HUJ 

strains(seealsoPhuangsabetaL,2001~LorenceetaL,2007*andFreemanetaL,2006).  

[27] ExamplesofoncolyticherpessimplexvirusincludeNV1O2O(GeevargheseetaL,2010) 

andT-VEC(AndtbackaetaL,2013).  

[28] Examplesofoncolyticmorbillivirusvirusincludeoncolyticmeaslesvirusessuchas 

U 

[29J ExamplesofoncolyticretrovirusaredisclosedinLuetaL,2012.  

[30] ExamplesofoncolyticinfluenzavirusaredisclosedforexampleinUS2018/0057594.  

[31J ExamplesofoncolyticSindbisvirusaredisclosedforexampleinLundstrom,2017.  

[32] ExamplesofoncolyticpoxvirusaredisclosedforexampleinChan&McFadden,2014.  

[33] ExamplesofoncolyticadenovirusincludeONYX-OlS(Khurietal.,2000)andHiOlor 

U (Liang,2018).  

4 

MV-Edm(McDonaldetaL,2006)andHMWMAA(KaufmannetaL,2013).
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TherapeuticUses 

[34] Thedisclosedpeptideshaveanumberoftherapeuticapplicationsincludingtreating 

hyperproliferativedisordersincludingcancertreatinginfectiousdiseasesenhancingaresponse 

tovaccinationtreatingsepsispromotinghairre-pigmentationandpromotinglighteningofa 

pigmentedskinlesion."Treat" asusedhereinincludesreducingorinhibitingtheprogression 

ofoneormoresymptomsoftheconditionforwhichapeptideormodifiedversionthereofis 

administered.  

[35J "Administerasusedhereinincludesdirectadministrationofadisclosedpeptideor 

modifiedversionthereofaswellasindirectadministration.  

[36J Insomeembodimentsoneormoreofthedisclosedpeptidesaredirectlyadministered.  

Insomeoftheseembodimentsapeptidecarriersystemisused.Anumberofpeptidecarrier 

systemsareknownintheartincludingmicroparticlespolymericnanoparticlesliposomes 

solidlipidnanoparticleshydrophilicmucoadhesivepolymersthiolatedpolymerspolymer 

matricesnanoemulsionsandhydrogels.SeePateletal.(2014),Brunoetal.(2013),Feridooni 

etal.(2016).Anysuitablesystemcanbeused.  

[37] InsomeembodimentsanengineeredTcellthatexpressesandsecretesoneormore 

disclosedpeptidescanbeusedtodeliverPD1inhibitionatthesiteofengagementoftheTcell 

receptorwithanantigen.TheTcell-basedtherapycanbeforexampleaCAR-Tcellthat 

expressesoneormoreofthedisclosedpeptides.Eitherinducibleorconstitutiveexpressioncan 

[38] Insomeembodimentsanoncolyticviruscanbeusedtodeliveroneormoreofthe 

disclosedpeptides.Eitherinducibleor U expressioncanbeused.  

[39J Inotherembodimentsoneormoreofthedisclosedpeptidesaredeliveredusingoneor 

morenucleicacidsencodingthepeptide(s)(e.g., DNAcDNAPNARNAoracombination 

thereofl:seee.g., US2017/0165335.Nucleicacidsencodingoneormorepeptidescanbe 

deliveredusingavarietyofdeliverysystemsknownintheart.Nucleicaciddeliverysystems 

includebutarenotlimitedtogene-gun:cationiclipidsandcationicpolymers:encapsulationin 
U 

liposomesmicroparticlesormicrocapsules:electroporation*virus-basedandbacterial-based 

deliverysystems.Virus-basedsystemsincludebutarenotlimitedtomodifiedvirusessuchas 

adenovirusadeno-associatedvirusherpesvirusretrovirusesvacciniavirusorhybridviruses 

containingelementsofoneormoreviruses.US2002/0111323describesuseof"nakedDNA 

5 

bemused.
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a U 

i.e4~anon-infectiousnon-unrnunogenicnon-integratingDNAsequencefreefrom 

"transfection-facilitatingproteinsviralparticlesliposomalformulationschargedlipidsand 

calciumphosphateprecipitatingagents,"toadministerapeptide.Bacterial-baseddelivery 

systemsaredisclosed, e.g.,inVanDesseletal.(2015)andYangetal.(2007).  

[40] InsomeembodimentsapeptideisadministeredviaanRNAmoleculeencodingthe 

peptide.InsomeembodimentstheRNAmoleculeisencapsulatedinananoparticle.Insome 

embodimentsthenanoparticlecomprisesacationicpolymer(e.g., poly-L-lysine 
U 

polyamidoaminepolyethyleneiminechitosanpoly(f3-aminoesters).Insomeembodimentsthe 

nanoparticlecomprisesacationiclipidoranionizablelipid.InsomeembodimentstheRNA 

moleculeisconjugatedtoabioactiveligand(e.g., N-acetylgalactosamine(GalNAc), 
U 

cholesterolvitaminBantibodiescell-penetratingpeptides).See, e.g.,AkincetaL(2008), 

Akincetal.(2009),Andersonetal.(2003),Behr(1997),Boussifetal.(1995),Chenetal.  

(2012),Dahlmanetal.(2014),Desigauxetal.(2007),DongetaL(2014),Dostaetal.(2015), 

Fentonetal.(2016),Guoetal.(2012),Howardetal.(2006),Kaczmareketal.(2016),Kanasty 

etal.(2013),Kauffmanetal.(2015),Kozielskietal.(2013),Leusetal.(2014),Lorenzetal.  
U 

(2004),Loveetal.(2010),Lynn&Langer(2000),Moschosetal.(2007),Nairetal.(2014), 

Nishinaetal.(2008),Packetal.(2005),Rehmanetal.(2013),Schroederetal.(2010), U 

etal.(2007),Tzengetal.(2012),Wonetal.(2009),Xiaetal.(2009),Yuetal.(2016).  

[41] InsomeembodimentsanRNAmoleculecanbemodifiedtoreduceitschancesof 

degradationorrecognitionbytheimmunesystem.Theribosesugarthephosphatelinkage, 

and/orindividualbasescanbemodified.Seee.g.Behlke(2008),Bramsen(2009),Chiu 
U 

(2005),Pratt&MacRae(2009),Sahin(2014),Soutschek(2004),Wittrup&Lieberman(2015).  

Insomeembodimentsthemodificationisoneormoreofaribo-difluorotoluylnucleotidea4'

thiomodifiedRNAaboranophosphatelinkageaphosphorothioatelinkagea2'-O-methyl(2'

OMe)sugarsubstitutiona2'-fluoro(2'-F),a2'-O-methoxyethyl(2'-MOE)sugarsubstitutiona 

lockednucleicacid(LNA),andanL-RNA.  

[42J Insomeembodimentsadministrationiscarriedoutinconjunctionwithoneormore 

othertherapies."Inconjunctionwith"includesadministrationtogetherwithbeforeorafter 

administrationoftheoneormoreothertherapies.  

6 

(2003),Judge&MacLachlan(2008),Kauffman(2016),Li(2016),Mornssey(2005),Prakash
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PharmaceuticalCompositionsRoutesofAdministrationandDevices 

[43] OneormorepeptidesnucleicacidmoleculesCAR-Tcellsand/oroncolyticvirusesas 

discussedabovearetypicallyadministeredinapharmaceuticalcompositioncomprisinga 

pharmaceuticallyacceptablevehicle.Thepharmaceuticallyacceptablevehicle"maycomprise 

oneormoresubstanceswhichdonotaffectthebiologicalactivityofthepeptidesormodified 

versionsthereofandwhenadministeredtoapatientdoesnotcauseanadversereaction.  

Pharmaceuticalcompositionsmaybeliquidormaybelyophulized.Lyophilizedcompositions 
U 

maybeprovidedinakitwithasuitableliquidtypicallywaterforinjection(WFJ)forusein 

reconstitutingthecomposition.Othersuitableformsofpharmaceuticalcompositionsinclude 

suspensionsemulsionsandtablets.  

[44] Pharmaceuticalcompositionscanbeadministeredbyanysuitablerouteincludingbut 

notlimitedtointravenousintramuscularintradermalintraperitonealsubcutaneousepidural, 

intratumoraltransderrnal(e.g., US2017/0281672),mucosal(e.g., intranasalororal), 

pulmonaryandtopical(e.g., US2017/0274010)routes.See, eS.,US2017/0101474.  

U 

[45] Administrationcanbesystemicorlocal.Inadditiontolocalinfusionsandinjections, 

implantscanbeusedtoachievealocaladministration.Examplesofsuitablematerialsinclude, 

butarenotlimitedtosialasticmembranespolymersfibrousmatricesandcollagenmatrices.  

[46] Topicaladministrationcanbebywayofacreamointmentlotiontransdermalpatch 
U 

(suchasamicroneedlepatch),orothersuitableformswellknownintheart.  

patchpumpand/orsuitablepolymericmaterials.Examplesofsuitablematerialsincludebut 

arenotlimitedtopoly(2-hydroxyethylmethacrylate),poly(methylmethacrylate),poly(acrylic 

acid), poly(ethylene-co-vinylacetate), poly(methacrylicacid), polyglycolides(PLG), 
U 

polyanhydrides, poly(N-vinylpyrrolidone), poly(vinylalcohol), polyacrylanilde, polyethylene 

glycol), polylactides(PLA), poly(lactide-co-glycolides)(PLGA), andpolyorthoesters.  

[48] DevicescomprisinganyofthepeptidesnucleicacidmoleculesCAR-Tcellsand/or 

oncolyticvirusesdescribedaboveincludebutarenotlimitedtosyringespumpstransderncial 

patchesspraydevicesvaginalringsandpessaries.  

P7 

[47] Administrationcanalsobebycontrolledreleaseforexampleusingamicroneedle
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TreatmentofHyperproliferativeDisordersIncludingCancer 

[49] InsomeembodimentsoneormoreofthepeptidesnucleicacidmoleculesCAR-T 

cellsand/oroncolyticvirusesdescribedaboveareadministeredtoapatienttoinhibitthe 
U 

progressionofahyperproliferativedisorderincludingcancer.Suchinhibitionmayincludefor 

examplereducingproliferationofneoplasticorpre-neoplasticcells:destroyingneoplasticor 

pre-neoplasticcells*andinhibitingmetastasisordecreasingthesizeofatumor.  

[50] Examplesofcancersincludebutarenotlimitedtomelanoma(includingcutaneousor 

intraocularmalignantmelanoma),renalcancerprostatecancerbreastcancercoloncancer 

lungcancerbonecancerpancreaticcancerskincancercanceroftheheadorneckuterine 

cancerovariancancerrectalcancercanceroftheanalregionstomachcancertesticular 
U 

cancercarcinomaofthefallopiantubescarcinomaoftheendometriumcarcinomaofthe 

cervixcarcinomaofthevaginacarcinomaofthevulvaHodgkin'sDiseasenon-Hodgkin's 

lymphomacanceroftheesophaguscancerofthesmallintestinecanceroftheendocrine 

systemcancerofthethyroidglandcanceroftheparathyroidglandcanceroftheadrenalgland 

sarcomaofsofttissuecanceroftheurethracancerofthepenischronicoracuteleukemias 
U 

includingacutemyeloidleukemiachronicmyeloidleukemiaacutelymphoblasticleukemia, 

chroniclymphocyticleukemialymphocyticlymphomacancerofthebladdercancerofthe 

kidneyoruretercarcinomaoftherenalpelvisneoplasmofthecentralnervoussystem(CNS), 

primaryCNSlymphomatumorangiogenesisspinalaxistumorbrainstemgliomapituitary 

adenornaKaposi'ssarcomaepidermoidcancersquamouscellcancerandT-celllymphoma.  

[51J InsomeembodimentsoneormoreofthepeptidesnucleicacidmoleculesCAR-T 

cellsand/oroncolyticvirusesdescribedaboveareadministeredinconjunctionwithoneor 

moreothercancertherapiesorimniunotherapiessuchasthosedescribedbelow.  

[52] Insomeembodimentsthesecondtherapycomprisesasecondagentthatreducesor 

blockstheactivityofPD1(e.g., nivoluniabpembrolizumabdurvalumab)orCTLA-4(e.g., 

ipiliniuniabtremelimumab).  

[53] Insomeembodimentsthesecondtherapycomprisesanagentthatreducesorblocksthe 

activityofPD-Li(e.g., atezolizumab).  

S 

CombinationCancerTherapies
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[54] Insomeembodimentsthesecondtherapycomprisesanagentthatreducesorblocksthe 

activityofotherinhibitorycheckpointmoleculesand/ormoleculesthatsuppresstheinmcrune 

system.Thesemoleculesincludebutarenotlimitedto: 

1. Lymphocyte-activationgene-3(LAG~3*seeHeetal.,2016:Triebeletal.,1990): 

2. V-domainImmunoglobulinSuppressorofTcellActivation(VISTAalsoknownas 

clOorf54,PD1HDD1o~,Gi24,DiesiandSISPi:seeUS2017/0334990,US 

S 

2017/0112929,Gaoetal.,2017,Wangetal.,2011:Liuetal.,2015), 

3. T-cellImrnunoglobulindomainandMucindomain3(TJM-3:seeUS2017/0198041,US 

2017/0029485,US2014/0348842,Sakuishietal.,2010): 

4. killerimmunoglobulin-likereceptors(KIRsS seeUS2015/0290316)S 

5. agentsthatinhibitindoleamine(2,3)-dioxygenase(JDO~seeMellemgaardetaL,2017): 

6. BandTLymphocyteAttenuator(BTLA:seeUS2016/09222114):and 

7. A2Aadenosinereceptor(A2AR~seeBeavisetal.,2015:US2013/0267515:US 

2017/0166878:LeoneetaL,2015:Mediavilla-Varelaetal.,2017:Youngetal.,2016).  

[55] AgentsthatreduceorblocktheactivityofLAG-3includebutarenotlimitedtoBMS

986016,1MP321,andG5K2831781(Heetal.,2016).  

molecules, suchasCA-170, andantibodies(ag., LeMercieretal., 2014).  

[57] AgentsthatreduceorblocktheactivityofTIM-3includebutarenotlimitedto, 

antibodiessuchasMBG453andTSR-022~seeDempkeetal.,2017.  

[58] AgentsthatreduceorblocktheactivityofKIRsincludebutarenotlimitedto 

monoclonalantibodiessuchasJPH21O1andLirilumab(BMS-986015,formerly1PH2102):see 

Benson&Caligiuri,2014.  

[59] AgentsthatreduceorblocktheactivityofIDOincludebutarenotlimitedto, 

epacadostatandagentsdisclosedinUS2017/0037125.  

[60] AgentsthatreduceorblocktheactivityofBTLAincludebutarenotlimitedto, 

peptides(e.g., Spodziejaetal.,2017).  

9 

[56] AgentsthatreduceorblocktheactivityofVISTAincludebutarenotlimitedtosmall
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[61] AgentsthatreduceorblocktheactivityofA2ARincludebutarenotlimitedtosmall 

moleculessuchasCPL-444andvipadenant.  

[62] Insomeembodimentsthesecondtherapycomprisesacytokine(e.g., interleukin7.  

[63J Insomeembodimentsthesecondtherapycomprisesanagonistofastimulatory 

checkpointmolecule.Thesemoleculesincludebutarenotlimitedto: 

1. CD4O: 

2. OX4O~ 

3. glucocorticoid-inducedtumornecrosisfactor-relatedprotein(GJTR):and 

4. InducibleT-cellCOStimulator(ICOS).  

[64] AgonistsofCD4OincludebutarenotlimitedtoCD4Oagonistmonoclonalantibodies 

suchascp-870,893,ChiLob7/4,dacetuzumabandlucatumumab.Seee.g.,Vonderheideetal., 

2007:Khubchandanietal.,2OO9~Johnsonetal.,2010:Bensingeretal.,2O12~Vonderheideand 

Glennie,2013:Johnsonetal.,2015.  

[65J Agonistsof0X40includebutarenotlimitedto,0X40agonistantibodiessuchas 

MOXRO916,MED16469,MED10562,PF-045618600,GSK3174998,andINCCAGNO1949, 

andOX4OL-FcfusionproteinssuchasMED16383.Seee.g.,Husenietal.,2014:Linchetal 

[66J AgonistsofGITRincludebutarenotlimitedtoMEDIl873.Seee.g.,Schaeretal., 

2012:Tigueetal.,2017.  

[67] AgonistsofICOSincludebutarenotlimitedtoICOSagonistantibodiesJTX-2011and 

GSK3359609.Seee.g.,Harveyetal.,2015~Michaelsonetal.,2016.  

[68] Inotherembodimentsthesecondtherapycomprisesa4-1BBagonist(Shindoetal 

2015),suchasurelumab*a4-1BBantagonist(seeUS2017/0174773)~aninhibitorofanaplastic 

lymphomakinase , Wangetal.,2014:US2017/0274074),suchascrizotinibceritinib, 

alectinibPF-06463922,NVP-TAE684,AP26113,TSR-011,X-396,CEP-37440,RXDX-101: 

aninhibitorofhistonedeacetylase * seeUS2017/0327582):aVEGERinhibitorsuchas 

axitinibsunitinibsorafenibtivozanibbevacizumab:and/orananti-CD27antibodysuchas 

varlilumab.  
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2015:Messenheimeretal.,2017.SeealsoShrimalietal.,2017.



WO2022/081426 PCT/IJS20211054127 

[69] Insomeembodimentsthesecondtherapycomprisesacancervaccine(e.g., Duraiswamy 

etal.,2013).A"cancervaccine"isanimmunogeniccompositionintendedtoelicitanimmune 

responseagainstaparticularantigenintheindividualtowhichthecancervaccineis 

administered.Acancervaccinetypicallycontainsatumorantigenwhichisabletoinduceor 

stimulateanimmuneresponseagainstthetumorantigen.A"tumorantigen,, Uisanantigenthatis 

presentonthesurfaceofatargettumor.Atumorantigenmaybeamoleculewhichisnot 

expressedbyanon-tumorcellormaybeforexampleanalteredversionofamolecule 

expressedbyanon-tumorcell(e.g., aproteinthatismisfoldedtruncatedorotherwise 

mutated).  

[70] Insomeembodimentsthesecondtherapycomprisesachimericantigenreceptor(CAR) 

Tcelltherapy.See, e.g.,Johnetal.,2013:ChongetaL,2016.  

[71J InsomeembodimentsoneormoreofthepeptidesnucleicacidmoleculesCAR-T 

cellsand/oroncolyticvirusesdescribedaboveareadministeredinconjunctionwithaCAR-T 

cellcancertherapytoincreasetheefficacyoftheCAR-Tcellcancertherapy.  

[72] InsomeembodimentsoneormoreofthepeptidesnucleicacidmoleculesCAR-T 

cellsand/oroncolyticvirusesdescribedaboveareadministeredinconjunctionwithan 

oncolyticvirusasdisclosedforexampleinUS2017/0143780.Non-limitingexamplesof 

oncolyticvirusesaredescribedabove.  

AdditionalTherapeuticUses 

cellsand/oroncolyticvirusesdescribedaboveareadministeredtoapatienttotreatinfectious 

diseasesincludingchronicinfectionscausede.g., byvirusesfungibacteriaandprotozoa, 

andhelminths.  

[74] Examplesofviralagentsincludehumanimmunodeficiencyvirus(HIV),EpsteinBarr 

Virus(EBV),Herpessimplex(HSVincludingHSV1andHSV2),HumanPapillomavirus 

(HPV),Varicellazoster(VSV)Cytomegalovirus(CMV),andhepatitisABandCviruses.  

[75J ExamplesoffungalagentsincludeAspergillusCandidaCoccidioldesCryptococcus, 

andHistoplasmacapsulatum.  

11 
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[76] ExamplesofbacterialagentsincludeStreptococcalbacteria(e.g.,pyogenesagalactiae 

pneumoniae),ChiamydiapneumoniaeListeriamonocytogenesandMycobacterium 

tuberculosis~ 

[77] ExamplesofprotozoaincludeSarcodina(e.g., Entamoeba),Mastigophora(e.g., 

Giardia),Ciliophora(e.g., Balantidium),andSporozoa(e.g., Plasmodiumfalciparum, 

Qyptosporidium).  

[78] ExamplesofhelmintlisincludePlatyhelminths(e.g., trematodescestodes), 

AcanthocephalinsandNematodes.  

[79] InsomeembodimentsoneormoreofthepeptidesnucleicacidmoleculesCAR-T 

cellsand/oroncolyticvirusesdescribedaboveareadministeredasavaccineadjuvantto 

enhancearesponsetovaccination(e.g., byincreasingeffectorTcellsand/orreducingTcell 

exhaustion).ThevaccinecanbeforexampleanRNAvaccine(e.g., US2016/0130345,US 

2017/0182150),aDNA U 

vaccinearecombinantvectoraproteinvaccineorapeptidevaccine.  
Suchvaccinescanbedeliveredforexampleusingvirus-likeparticlesasiswellknowninthe 

art.  

[80] InsomeembodimentsoneormoreofthepeptidesnucleicacidmoleculesCAR-T 

cellsand/oroncolyticvirusesdescribedaboveareadministeredtotreatsepsis.  

[81] InsomeembodimentsoneormoreofthepeptidesnucleicacidmoleculesCAR-T 

cellsand/oroncolyticvirusesdescribedaboveareadministeredtopromotehaircolorre

Tcellsand/oroncolyticvirusesdescribedhereinareadministeredtopromotelighteningof 

pigmentedskinlesions.  

Example1.PATHHUNTER®CheckpointSignalingAssays 

[82] PeptidesweretestedfortheirabilitytoinhibitthebindingofPDL1toPD1using 

PATHHUNTER®checkpointsignalingassays(DiscoverX).  

[83] JurkatcellsexpressingPD1andSHP1proteinseachfusedtoafragmentofenzyme 
U 

fragmentcomplementation(EFC)systemwereco-incubatedwithPDL1-presentingU205 

cells.ThisresultsinPD1activationandSHP1recruitmenttothePD1receptorsbringing 

togetherthetwoEFCfragmentsandgeneratingalightsignal.Inhibitorypeptidesorantibodies 

addedtotheculturewouldreducethelightsignal.  
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[84] Cellsinco-culturewereincubatedatroomtemperature(RT)for2h(PD1assay).The 

assaysignalwasgeneratedusingthePATHHUNTER®BioassayDetectionkit.FoLDOl(SEQ 

IDNO:1),LD1O(SEQIDNO:5),andLD12(SEQIDNO:6)peptidesweretestedinduplicate 

attwoconcentrations,20gMand100gM.PeptidesweredissolvedinwaterorDMSOand 

dilutedinassaybuffer.  

[85] MicroplateswerereadfollowingsignalgenerationusingaPerkinElmerENVJSJON~' 

instrumentforchemiluminescentsignaldetection.Thepercentageofinhibitionefficacywas 

calculatedusingthefollowingformulainwhich"RLU"meansrelativelightunits: 

(meanRLUoftestsample)- (meanRLLUofvehiclecontrol) 
lOOx 1- ________________________________________ 

(meanRLUofEC 8 0 control)- (meanRLUofvehiclecontrol) 

[86] TheresultsdemonstratethattheFoLDOlpeptideinhibitedPD1-PDL1interactiontoa 

greaterextentthanpeptidesLD1OandLD12(Figure1).  

Example2.EvaluationofPeptidesinanAdPyCSMouseModel 

[87] Groupsoffivemicewereimmunizedintramuscularlywitharecombinantreplication 

defectiveadenovirus expressingthePlasmodiumyoellicircumsporozoiteprotein(AdPyCSP) 

andthentreatedsubcutaneouslywithpeptidesLDlOda(SEQIDNO:6inwhichthefirstamino 

acidisaD-aminoacid,1kg),FoLDOl(1gglOgg),orananti-PD1monoclonalantibody(10 

numberofJFNy-secretingantigen-specificCD8+Tcellswere U usinganELISPOT 

assay(Figure2).  

[88J TheresultsshowedthatpeptideFoLDOlenhancesthenumberofantigen-specificCDS+ 

Tcellsrelativetostimulationwithantigenonly(one-wayANOVAstatisticaldifferencesare 

relativetoAdPyCS-onlystimulation).  

Example3.AssessmentofPeptidesinanMC38TumorModel 

[89] Micewereinjectedsubcutaneouslywith1x10 6 MC38(coloncarcinoma)cellsandtumor 

volumesweremeasuredonday2,5,9,12,and16(endofstudy)andnormalizedtoday0values 

foreachanimal.Whenthemeantumorsizereachedapproximately80-120mm 3 , U 

randomizedandtreatmentwasstarted.PeptidesweretestedinanMC38tumormodel.FoLDO1 
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peptidewasadministeredintra-tumorally2xaweek(50kgdose).Monoclonalantibodieswere 
administeredintraperitoneally2xaweek(5mg/kg U 

(anti-CTLA4)and10mg/kg(anti-PD1) 

dose).Statisticaltestused:Unpairednon-parametrictwo-tailedMann-Whitneytest.1185] 

Controlused:intra-tumorinjectionofDM50dilutedinPBS(forFoLDOlinjectedintra

tumorally).TheresultsareshowninFigure3(A-C).Ingeneraladministrationofanti-CTLA4 

mAbandanti-CTLA4+anti-PD1mAbresultedinsignificantdecreasesintumorvolume.  

Administrationofanti-PD1mAbresultedinalimiteddecreaseintumorvolumewhichmay 

havebeenattributedtothe1x106cellsMC3Scellsinjected.  

[90] Intra-tumoralinjectionofFoLDOlpeptidesignificantlydecreasedtumorvolumerelative 

totheintra-tumoralDMSO/PBScontrolusingthenon-parametricMann-Whitneyt-test.TheP 

valuewas0.0499.  

Example4.AssessmentofPeptidesinaPanO2TumorModel 

[91] Micewereinjectedsubcutaneouslywith3x10 6 PanO2(pancreaticadenocarcinoma)cells 

intherightrearflank.Tumorvolumesweremeasuredatleasttwiceweeklyintwodimensions 

usingacaliper.Whenthemeantumorsizereachedapproximately80-120mm 3 micewere 

randomizedandtreatmentwasstarted.FoLDO4wasadministeredintra-tumorally2xaweek(50 

ggdose).Monoclonalantibodieswereadministeredintraperitoneally2xaweek(5mg/kg(anti

CTLA4)and10mg/kg(anti-PD1)dose).  

[92] Tumorvolumesweremeasuredonday4,7,11,14,18,21,25and27(endofstudy)and 

tailedMann-Whitneytest.  

[93] Controlused:intra-tumorinjectionofDMSOdilutedinPBS(forFoLDO4injectedintra

tumorally).TheresultsareshowninFigure4.  

SummaryandinterpretationofPanO2ModelResults 

[94] Treatmentwithanti-CTLA4mAbandanti-CTLA4+anti-PD1mAbresultedin 

significantdecreasesintumorvolumeregardlessoftimepointassessedandstatisticaltestused.  

Theanti-PD1mAbresultedinsporadicsignificantdecreasesintumorvolumedependingon 

timepointassessedandstatisticaltestused.  
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[95] Whenadministeredintra-tumorallytheFoLDO4peptidedemonstratedsignificantly 
decreasedtumorvolumerelativetoDMSO/PBSITcontrolusingthe U 

non-parametncMann

Whitneyt-test.  

[96] Basedonthetimepointsassessedandthestatisticaltestsusedsubcutaneous 

administrationofthepeptidestrendedtowardcontroloftumorvolumebutdidnotapproach 

statisticalsignificance.  

REFERENCES 

Adamsetal."Bigopportunitiesforsmallmoleculesinimmuno-oncologyNatureReviews 
DrugDiscoveryAdvanceOnlinePublicationJuly31, 2016,20pages 

AkincetaL,"Acombinatoriallibraryoflipid-likematerialsfordeliveryofRNAIL 
therapeutics,"Nat.Biotechnol.26,561-69,2008 

AkincetaL,"Developmentoflipidoid-siRNAformulationsforsystemicdeliverytothe 
liverMol.Ther.17,872-79,2009 

Alsaabetal."PD1andPD-LiCheckpointSignalingInhibitionforCancerImmunotherapy: 
MechanismCombinationsandClinicalOutcome'' Front.Pharmacol.8,561,2017 

Andersonetal. U synthesisandscreeningofalargelibraryofdegradable 
cationicpolymersforgenedeliveryAngew.Clientmt.Ed.42,3153-58,2003 

Andtbackaetal.,"OPTiM:ArandomizedphaseIIItrialoftalimogenelaherparepvec(T
VEC)versussubcutaneous(SC)granulocyte-macrophagecolony- stimulatingfactor 
(GM-CSF)forthetreatment(tx)ofunresectedstageIJJB/CandIVmelanomaJoClin.  

BeavisetaL,"AdenosineReceptor2ABlockadeIncreasestheEfficacyofAnti-PD1 
throughEnhancedAntitumorT-cellResponsesCancerImmunol.Res.3,506-17,2015 

U 

Behike,"ChemicalmodificationofsiRNAsforinvivouse, Oligonucleotides.  
2008:18:305-19.  

BeEr"Theprotonsponge:atricktoentercellsthevirusesdidnotexploit,"mt.J.Chem.2, 
34-36,1997 

Bensingeretal "Aphase1studyoflucatumumabafullyhumananti-CD4Oantagonist 
4~ 

ncionoclonalantibodyadministeredintravenouslytopatientswithrelapsedorrefractory 
multiplemyeloma,' BrJHaematol.159,58-66,2012.  

Benson&Caligiuri,"KillerImmunoglobulin-likeReceptorsandTumorImmunity,"Cancer 
ImmunolRes2014*2* 

, .99-104 

Bodanszkyetal.,PeptideSynthesisJohnWileyandSons,2ded.(1976) 

15 

Oncol.31,abstractnumberLBA9008,2013



WO2022/081426 PCT/IJS20211054127 

Boussifetal4~ "Aversatilevectorforgeneandoligonucleotidetransferintocellsinculture 
andinvivo:polyethylenimine,"Proc.Nat'LAcad.Sci.(USA)92,7297-301,1995 

BratnsenetaL,"Alarge-scalechemicalmodificationscreenidentifiesdesignrulesto 
generatesiRNAswithhighactivityhighstabilityandlowtoxicity,"NucleicAcidsRes.  
2009:37:2867-81 

Brunoetal.,"Basicsandrecentadvancesinpeptideandproteindrugdelivery,' Ther.Deliv.  
4,1443-67,2013 

Buetala, "LearningfromPD1Resistance:NewCombinationStrategies TrendsMol.Med.  
22,448-51,2016 

Burnett&Rossi'RNA-basedTherapeutics-CurrentProgressandFutureProspects,"Chem 
Biol.19,60-71,2012 

Cao,"AdvancesinDeliveringProteinandPeptideTherapeutics" Pharmaceutical 
Technology40,22-24,November2,2016 

Chan&McFadden,"OncolyticPoxviruses,"Ann.Rev.Virol.1,119-41,2014 

Chenetala, "RapiddiscoveryofpotentsiRNA-containinglipidnanoparticlesenabledby 
controlledmicrofluidicformulation,"J.Am.Chem.Soc.134,6948-51, 2012 

Cherkasskyetal.,"HumanCARTcellswithcell-intrinsicPD1checkpointblockaderesist 
tumor-mediatedinhibition,"J.Clin.Invest.126,3130-44,2016 

Chiuetal."siRNAfunctioninRNAi:a U modificationanalysis,"RNA 

2003:9:1034-48.  

Chongetal.,"PD1blockademodulateschimericantigenreceptor(CAR)-modifiedTcells: 
refuelingtheCAR,"Blood.129(8),1039-41,2017,publishedon-lineDecember28, 

U 

Chowdhuryetal.,"CombinationtherapystrategiesforimprovingPD1blockadeefficacy:a 
neweraincancerimmunotherapy,"J.mt.Med.doi:10.1111/joim.12708,Epubaheadof 
printOctober26,2017 

CreativeBiolabsUserManual"TriCo-2OTMPhageDisplay20-merRandomPeptide 
Library,' 14pagesAugust4,2009 

Dahlmanetal.,"InvivoendothelialsiRNAdeliveryusingpolymericnanoparticleswithlow 
molecularweight,"Nat.Nanotechnol.9,648-55,2014 

Dempkeetal.,"Second-andthird-generationdrugsforimmuno-oncologytreatment The 
morethebetter?"Eur.J.Cancer74,55-72,March2017 

U 

Desigauxetal.,"Self-assembledlamellarcomplexesofsiRNAwithlipidicaminoglycoside 
derivativespromoteefficientsiRNAdeliveryandinterference,"Proc.Nat'l.Acad.Sci.  
(USA)104,16534-39,2007 

16 

2016



WO2022/081426 PCT/IJS20211054127 

Differding,"AUNP-12- ANovelPeptideTherapeuticTargetingPD1ImmuneCheckpoint 
PathwayforCancerImmunotherapy- StructureActivityRelationships& 
Peptide/PeptidomimeticAnalogs, available 
differding.comldata/AUNP12AnoveLpeptidetherapeutictargeting3D1immune 
checkpoinLpathwayjor ancerimmunotherapy.pdfFebruary26, 2014 

Dongetal "LipopeptidenanoparticlesforpotentandselectivesiRNAdeliveryinrodents 
andnonhumanprimates" Proc.Nat'LAcad.Sci.(USA)111,3955-60,2014 

Dostaetal.,"Surfacechargetunabilityasapowerfulstrategytocontrolelectrostatic 
interactionforhighefficiencysilencingusingtailoredoligopeptide-nrrodifiedpoly(beta
aminoester)s(PBAEs),"ActaBioniater.20,82-93,2015 

Duraiswamyetal "DualBlockadeofPD1andCTLA-4CombinedwithTumorVaccine 
a, 

EffectivelyRestoresT-CellRejectionFunctioninTumorsCancerRes73,3591-603, 
2013 

Fentonetal."Bioinspiredalkenyl aminoalcoholionizablelipidmaterialsforhighlypotent 
invivonTRNAdelivery,"Adv.Mater.28,2939-43,2016 

Feridoonietal.,"Noninvasive U 

StrategiesforSystemicDeliveryofTherapeuticProteins
ProspectsandChallenges,' Chapter8ofSezered.,SmartDrugDeliverySystem 
availableathttp://www.intechopen.comfbooks/smart-drug-delivery-systemFebruary 
10,2016 

Freemanetal.,"PhaseI/ILtrialofintravenousNDV-HUJoncolyticvirusinrecurrent 
glioblastomamultiforme" Mol.Ther.13,221-28,2006 

Gaoetal.,"VISTAisaninhibitoryimmunecheckpointthatisincreasedafteripilimumab 
therapyinpatientswithprostatecancer,"NatureMed.23,551-55,2017 

Geevargheseetal "PhaseI/ILStudyofOncolyticHerpesSimplexVirusNV1O2Oin 

PatientswithExtensivelyPretreatedRefractoryColorectalCancerMetastatictothe 
Liver,"Hum.GeneTher.21,1119-28,2010 

Guoetal.,"Systemicdeliveryoftherapeuticsmall U 

interfenngRNAusingapH-triggered 
amphiphilicpoly-L-lysinenanocarriertosuppressprostatecancergrowthin U ,~ Eur.  
Ja Pharm.Sci.45,521-32,2012 

Harveyetal."Efficacyofanti-ICOSagonistmonoclonalantibodiesinpreclinicaltumor 
modelsprovidesarationaleforclinicaldevelopmentascancerimmunotherapeutics, 
JournalforImmunoTherapyofCancer3(Suppl2),09,2015 

Heetala, "Lymphocyte-activationgene-3,animportantUimmunecheckpointincancer, 
CancerSci.107,1193-97,2016 

Howardetala, "RNAinterferenceinvitroandinvivousinganovelchitosan/siRNA 
nanoparticlesystem" Mol.Ther.14,476-84,2006 

17 

a,



WO2022/081426 PCT/IJS20211054127 

Husenietal."Anti-tumorefficacyandbiomarkerevaluationofagonisticanti-0X40 
antibodiesinpreclinicalmodels,"JournalforImmunoTherapyofCancer2(Suppl3), 
P105,2014 

Infanteetal."Aphaselbdoseescalationstudyofthe0X40agonistMOXRO916andthe 
PD-Liinhibitoratezolizumabinpatientswithadvancedsolidtumors,' JClinOncol.  
34(suppl:abstr101),2016 

Johnetal."BlockadeofPD1immunosuppressionboostsCART-celltherapy, 
Oncolmmunology2,e26286,3pages,2013 

Johnsonetal4.~ "ACancerResearchUKphaseIstudyevaluatingsafetytolerabilityand 
biologicaleffectsofchimericanti-CD4Omonoclonalantibody(MAb),ChiLob7/4" 

ClinOncol.28,2507,2010.  

Johnsonetal.,'ClinicalandBiologicalEffectsofanAgonistAnti-CD4OAntibody:A 
CancerResearchUKPhaseIStudy,"ClinCancerRes21,1321-28,2015 

Judge&MacLachlan,"OvercomingtheinnateimmuneresponsetosmallinterferingRNA" 
HumGeneTher.2008:19:111-24.  

KaczmareketaL,"AdvancesinthedeliveryofRNAtherapeutics:fromconcepttoclinical 
reality,"GenomeMedicine2017:9:60,16pages 

Kanastyetal "DeliverymaterialsforsiRNAtherapeuticsNat.Mater.12,967-77,2013 

Kauffmanet ., OptimizationoflipidnanoparticleformulationsforIThRNAdeliveryin 
vivowithfractionalfactorialanddefinitivescreeningdesigns,"NanoLett.15,7300-06, 
2015 

Kauffmanetal4., "Efficacyandimmunogenicityofunmodifiedandpseudouridine-modified 
LURNAdeliveredsystemicallywithlipidnanoparticlesinvivo,"Biomaterials.  

Kaufmannetal.,'ChemovirotherapyofMalignantMelanomawithaTargetedandArmed 
OncolyticMeaslesVirusJ.Invest.Dermatol.133,1034-42,2013 

Kavikansky&Pavlick"BeyondCheckpointInhibitors:TheNextGenerationof 
ImmunotherapyinOncology,"Amer.J.Hematol.Oncol.13,9-20,2017 

Khubchandanietal."DacetuzumabahumanizedmAbagainstCD4Oforthetreatmentof 
hematologicalmalignancies,"CurrOpinInvestigDrugs10,579-87,2009.  

Khurietal.,"AcontrolledtrialofintratumoralONYX-OlSaselectively-replicating 
adenovirusincombinationwithcisplatinand5-fluorouracilinpatientswithrecurrent 
headandneckcancerNat.Med.6,879-85,2000 

Kontermann"Half-lifeextendedbiotherapeutics,"ExpertOpin.Biol.Ther.16,903-15, 
2016.  

18 

2016:109:78-87.



WO2022/081426 PCT/IJS20211054127 

Kozielskietal."Abioreduciblelinearpoly(f3-aminoester)forsiRNAdelivery,"Client 
Commun.(Carnb).49,5319-21,2013 

Lawleretal.,OncolyticVirusesinCancerTreatment" JAMAOncol.3,841-49,2017 
(publishedon-lineJuly21, 2016) 

J~~AtMercieretaL,"VISTARegulatestheDevelopmentofProtectiveAntitumorImmunity, 

CancerRes2014:74:1933-1944 

LeoneetaL,"A2aRantagonists:Nextgenerationcheckpointblockadeforcancer 
immunotherapy,"ComputationalandStructuralBiotechnologyJournal13,265-72,2015 

Leusetal.,VCAM-1specificPEGylatedSAINT-basedlipoplexesdeliversiRNAto 
activatedendotheliuminvivobutdonotattenuatetargetgeneexpression" Int.J.Pharm.  

469,121-31,2014 

Lietal."Discoveryofpeptideinhibitorstargetinghumanprogrammeddeath1(PD1) 
receptor,"Oncotarget7,64967-76,August12,2016 

Lietal."Effectsof chemicallymodifiedmessengerRNAonproteinexpression, 
BioconjugChem.2016:27:849-53.  

Liang,'OncorinetheWorldFirstOncolyticVirusMedicineanditsUpdateinChina,"Curr.  
CancerDrugTargets18,171-76,2018 

Linchetal.,"0X40agonistsandcombinationimmunotherapy:puttingthepedaltothe 
metal,"FrontiersinOncology5,14pages,2015 

Liuetal.,"Immune-checkpointproteinsVISTAandPD1nonredundantlyregulatemurine 
T-cellresponses" Proc.Nat'l.Acad.Sci.USA112,6682-87,2015 

Lorenceetal "Phase1clinicalexperienceusingintravenousadministrationofPV7O1, an 

Lorenzetal.,SteroidandlipidconjugatesofsiRNAstoenhancecellularuptakeandgene 
U 

silencinginlivercells" BioorganicMed.Chem.Lett.14,4975-77,2004 

Loveetal "Lipid-likematerialsforlow-doseinvivogenesilencing,"Proc.Nat'l.Acad.  
Sci.(USA)107,1864-69,2010 

Luetal "Replicatingretroviralvectorsforoncolyticvirotherapyofexperimental 
hepatocellularcarcinomaOncol.Rep.28,21-26,2012 

Lundstrom,'OncolyticAlphavirusesinCancerImmunotherapy,'' Vaccines5,pages1-17 
2017 

Lynn&Langer,"Degradablepoly(f3-aminoesters):synthesischaracterizationandself 
assemblywithplasmidDNA,"J.Am.Chem.Soc.122,10761-18,2000 

19 

oncolyticNewcastlediseasevirus,"Curr.CancerDrugTargets7,157-67,2007



WO2022/081426 PCT/IJS20211054127 

Magiera-Mularzetal.,"BioactivemacrocyclicinhibitorsofthePD1/PD-L1immune 
checkpoint,"AngewandteChemiemt.Ed.10.1002/anie.201707707,e-published 
September26,2017 

MauteetaL,"Engineeringhigh-affinityPD1variantsforoptimizedimmunotherapyand 
immuno-PETimaging,"Proc.Nati.Acad.Sci.USAE6506-E6514,publishedonline 
November10,2015 

McDonaldetala, "Ameaslesvirusvaccinestrainderivativeasanoveloncolyticagent 
againstbreastcancer,' BreastCancerTreat.99,177-84,2006 

U 

McOmieProtectiveGroupsinOrganicChemistryPlenumPressNewYorkN.Y.,1973 
Mediavilla-Varelaetala, "ANovelAntagonistoftheImmuneCheckpointProtein 

AdenosineA2aReceptorRestoresTumor-InfiltratingLymphocyteActivityinthe 
ContextoftheTumorMicroenvironment,"Neoplasia19,530-36,2017 

Mellemgaardetal.,"CombinationimmunotherapywithIDOvaccineandPD1inhibitorsin 
advancesHSCLC,"DOL:10.1200/JCO.2017.35.15suppl.TP52610JournalofClinical 
Oncology35,no.15suppl- publishedonlinebeforeprint,2017 

Merrifield, SolidphasepeptidesynthesisI:Synthesisofatetrapeptide" J.Am.Chem.Soc.  
85:2149-54,1963 

Messenheimeretal."TimingofPD1BlockadeIsCriticaltoEffectiveCombination 
ImmunotherapywithAnti-0X40,"Clin.CancerRes.23,DOJ:10.1158/1078
0432.CCR-16-2677PublishedOctober2017 

Michaelsonetal.,"PreclinicalevaluationofJTX-2011,ananti-ICOSagonistantibody, 
Abstract573,Proceedings:AACR107thAnnualMeeting2016~April16-20,2016:New 
OrleansLA 

Morrisseyetal "ImmunotherapyandNovelCombinationsinOncology:Current 

LandscapeChallengesandOpportunities,"ClinicalandTranslationalScience9,89
104,2016 

U 

Morrisseyetal "Potentandpersistentinvivoanti-HBVactivityofchemicallymodified 
U 

siRNAs,"Nat.Biotechnol.23,1002-07,2005 

Moschosetal.,"LungdeliverystudiesusingsiRNAconjugatedtoTAT(48-60)and 
penetratinrevealpeptideinducedreductioningeneexpressionandinductionofinnate 
immunity,"Bioconjug.Chem.18,1450-59,2007 

Nairetal."MultivalentN-acetylgalactosamine-conjugatedsiRNAlocalizesinhepatocytes 
andelicitsrobustRNAi-mediatedgenesilencing,"J.Am.Chem.Soc.136,16958-61, 
2014 

Neurathetala, eds TheProteinsVol.II,3ded.,pp.105-237,AcademicPressNewYork, 
NY(1976) 

20 

a,



WO2022/081426 PCT/IJS20211054127 

Nishinaetala., "EfficientinvivodeliveryofsiRNAtotheliverbyconjugationof 
aiphatocopherol." Mol.Ther.16,734-40,2008 

Ottetal.,"Combinationimmunotherapy:aroadmap,"IImmunoTherapyofCancer5,16, 
2017 

Packetal."Designanddevelopmentofpolymersforgenedelivery,' Nat.Rev.Drug 
discov.4,581-93,2005 

Pateletala."RecentAdvancesinProteinandPeptideDrugDelivery:ASpecialEmphasison 
PolymericNanoparticles,"Protein.Pept.Lett.21,1102-20,2014 

Penchalaetala.,"Abiomimeticapproachforenhancingtheinvivohalf-lifeofpeptides 
NatChem.BioL11,793-98,2015 

Phuangsabetal.,"Newcastlediseasevirustherapyofhumantumorxenografts:antitumor 
effectsoflocalorsystemicadministrationCancerLett.172,27-36,2001 

Prakashetal.,''Positionaleffectof U modificationsonshortinterferenceRNA 
activityinmanmialiancells,"JMedCheni.2005A8:4247-53 

Pratt&MacRae,"TheRNA-inducedsilencingcomplex:aversatilegene-silencing 
machine,"JBiolChem.2009:284:17897-901 

Rehmanetal.,"Mechanismofpolyplex-andlipoplexmediateddeliveryofnucleicacids: 
real-timevisualizationoftransientmembranedestabilizationwithoutendosomallysis" 
ACSNano.7,3767-77,2013 

Riveraetal.,"HairRepigmentationDuringImmunotherapyTreatmentWithanAnti
ProgrammedCellDeath1andAnti-ProgrammedCellDeathLigand1AgentforLung 
CancerJAMADermatol.2017Jul12.doi:1O.1001/jamadermatoL20l7.2106,July12, 

RudinetaL,"PhaseIclinicalstudyofSenecaValleyVirus(SVV-001),areplication
competentpicornavirusinadvancedsolidtumorswithneuroendocrinefeatures,"Clin.  
CancerRes.17,888-95,2011 

Sahinetal.,"mRNA-basedtherapeutics-developinganewclassofdrugsNatRevDrug 
Discov.201443:759-80 

SakuishietaL,"TargetingTim-3andPD1pathwaystoreverseTcellexhaustionandrestore 
anti-tumorU IExp.Med.20,2187-94,2010 

SchaeretaL,"ModulationofGLTRforcancerimmunotherapy,' CurrOpinImmunoL24, 
217-24,2012 

Schroederetal4~ ''Lipid-basednanotherapeuticsforsiRNAdelivery, mt.Med.267,9-21 
2010 

Sharma&Allison"ImmuneCheckpointTargetinginCancerTherapy:Toward 
CombinationStrategieswithCurativePotential,"Cell161,205-14,2015 

21 

2017



WO2022/081426 PCT/IJS20211054127 

Shindoetal.,CombinationImmunotherapywith4-1BBActivationandPD1Blockade 
EnhancesAntitumorEfficacyinaMouseModelofSubcutaneousTumorAnticancer 
Res.35,129-36,2015 

Shrimalietal.,"ConcurrentPD1BlockadeNegatestheEffectsof0X40AgonistAntibody 
inCombinationImmunotherapythroughInducingT-cellApoptosis," CancerImmunol 
Res5(9),pagesOF1-12,August28,2017 

Skalniaketal.,"Small-moleculeinhibitorsofPD1/PD-L1immunecheckpointalleviatethe 
PD-Li-inducedexhaustionofT-cells"OncotargetAdvancePublicationsAugust7, 
2017,15pages 

Smith"Pigmentedskinlesionslightenedduringmelanomaimmunotherapy, 
http://www.mdedge.com/edermatologynews/article!132598/melanoma/pigmented-skin
lesions-lightened-during-melanomaMarch2,2017 

Soutscheketala., "Therapeuticsilencingofanendogenousgeneby U 

systemicadministration 
ofmodifiedsiRNAs,"Nature.2004A32:173-78 

Spodziejaetala."DesignofshortpeptidestoblockBTLA/HVEMinteractionsfor 
promotinganticancerT-cellresponses,' PLoSONE12(6):e0179201,17pages,2017 

Stojdletala.,"Exploitingtumor-specificdefectsintheinterferonpathwaywithapreviously 
unknownoncolyticvirusNat.Med.6,821-25,2000 

Stojdletala.,"VSVstrainswithdefectsintheirabilitytoshutdowninnateimmunityare 
U 

potentsystemicanti-canceragents,"CancerCell4,263-75,2003 

Stuart&YoungSolidPhasePeptideSynthesisPierceChemicalCompanyRockfordIL 
1984 

Tigueetala.,"MED11873,apotentstabilizedhexamericagonistofhumanGITRwith 

pages),February3,2017 

Triebeletala."LAG-3, anovellymphocyteactivationgenecloselyrelatedtoCD4," Ja. Expa.  

Med.171,1393-405,1990 
Tsutsumietala., U 

''Evaluationofpolyamidoaminedendrimer/alpha-cyclodextnnconjugate 

(generation3,G3)asanovelcarrierforsmallinterferingRNA(siRNA),"IControl.  
Release119,349-59,2007 

Tuck"DevelopmentofSmallMoleculeCheckpointInhibitors,' ImmuneCheckpoint 
InhibitorsSymposium,28pagesMarch14-16,2017 

Tzengetala.,"Cystamine-terminatedpoly(beta-aminoester)sforsiRNAdeliverytohuman 
mesenchymalstemcellsandenhancementofosteogenicdifferentiation,"Biomaterials 
33,8142-51,2012 

22 

regulatoryT-celltargetingpotential,"ONCOIMMUNOLOGY6(3),e1280645(14



WO2022/081426 PCT/IJS20211054127 

Tzengetal.,"PD1blockagereversesimmunedysfunctionandhepatitisBviralpersistence 
inamouseanimalmodel" PLoSOne'1(6):e39179,2012 

VanDesseletal.,"Potentandtumorspecific:armingbacteriawiththerapeuticproteins, 
Ther.Deliv.6,385-99,2015 

VonderheideandGlennieAgonisticCD4OantibodiesandcancertherapyClin.Cancer 
Res.19,1035-43,2013 

Vonderheideetal.,'Clinicalactivityandimmunemodulationincancerpatientstreatedwith 
CP-870,893,anovelCD4Oagonistmonoclonalantibody,"JClinOncol.25,876-83, 
2007 

Wangetal.,"Anaplasticlymphomakinase(ALK)inhibitors:areviewofdesignand 
discovery,'' Med.Chem.Commun.5,1266-79,2014 

Wangetal.,"VISTAanovelmouseIgsuperfamilyligandthatnegativelyregulatesTcell 
responsesJ.Exp.Med.208,577-92,2011 

Wittrup&Lieberman,"Knockingdowndisease:aprogressreportonsiRNAtherapeutics" 
NatRevGenet.2015:16:543-52 

Wonetal."Missingpiecesinunderstandingtheintracellulartraffickingofpolycation/DNA 
complexes,"J.Control.Release139,88-93,2009 

Xiaetal.,"Antibody-mediatedtargetingofsiRNAviathehumaninsulinreceptorusing 
avidin- biotintechnology.,"Mol.Pharm.6,747-51,2009 

Yangetal., "OralvaccinationwithsalmonellasimultaneouslyexpressingYersiniapestisFl 
andVantigensprotectsagainstbubonicandpneumonicplagueJImmunol.178,1059

67,2007 

Yeetal "T-cellexhaustioninchronichepatitisBinfection:currentknowledgeandclinical 
significanceCellDeathDis.19,e1694,2015 

Youngetal.,"Co-inhibitionofCD73andA2ARAdenosineSignalingImprovesAnti-tumor 
ImmuneResponsesCancerCell30,391-403,2016 

Yuetal "DispositionandpharmacologyofaGalNAc3-conjugatedASOtargetinghuman 
lipoprotein(a)inmice" Mol.Ther.NucleicAcids5,e317,2016 

Zarganes-Tzitzikasetal.,"Inhibitorsofprogrammedcelldeath1(PD1):apatentreview 
ExpertOpiniononTherapeuticPatents26,973-77,publishedon-lineJuly6,2016 

Zhanetal "Frommonoclonalantibodiestosmallmolecules:thedevelopmentofinhibitors 
targetingthePD1/PD-L1pathway,"DrugDiscoveryToday21,1027-36,June2016 

U U 

etal "Acylatedheptapeptidebindsalbuminwithhighaffinityandapplicationastag 
furnisheslong-actingpeptides,"NatureCommunications8,16092,2017 

23 

U



WO2022/081426 PCT/IJS20211054127 

CLAIMS 

1.ApeptidehavinganaminoacidsequenceselectedfromthegroupconsistingofSEQ 

IDNO:1,SEQIDNO:2,andSEQIDNO:3.  

2.Anexpressionconstructencodingapeptidehavinganaminoacidsequenceselected 

fromthegroupconsistingofSEQIDNO:1,SEQIDNO:2,SEQIDNO:3,andSEQIDNO:4.  

3.Theexpressionconstructofclaim2,whichispresentinaCAR-Tcelloranoncolytic 
U 

virus.  

4.Apharmaceuticalcompositioncomprising: 

(a)anactiveagentselectedfromthegroupconsistingof: 

(i)apeptidehavinganaminoacidsequenceselectedfromthegroup 

consistingofSEQIDNO:1,SEQIDNO:2,SEQIDNO:3,andSEQIDNO:4* 

(ii)anucleicacidencodingthepeptide* 

(iii)aCAR-Tcellexpressingthepeptide* 

(iv)anoncolyticvirusexpressingthepeptide*and 

(b)apharmaceuticallyacceptablecarrier.  

5.Thepharmaceuticalcompositionofclaim4,whereintheactiveagentisthenucleic 

acidwhereinthenucleicacidisselectedfromthegroupconsistingofDNAcDNAPNAand 

RNA.  

pie Thepharmaceuticalcompositionofclaim6,whereintheRNA U 

modificationselectedfromthegroupconsistingof(i)modificationofaribosesugar,(ii) 

modificationofaphosphatelinkageand(iii)modificationofabase.  

8.Thepharmaceuticalcompositionofclaim7,whereinthemodificationisselected 

fromthegroupconsistingofaribo-difluorotoluylnucleotidea4'-thiomodifiedRNAa 

boranophosphatelinkageaphosphorothioatelinkagea2'-O-methyl(2'-OMe)sugar 

substitutiona2'-fluoro(2'-F),a2'-O-methoxyethyl(2'-MOE)sugarsubstitutionalocked 

nucleicacid(LNA),andanL-RNA.  

9.Thepharmaceuticalcompositionofclaim4,whereintheactiveagentisthepeptide, 

whereinthepeptideisprovidedwithapeptidecarriersystemselectedfromthegroupconsisting 
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6.Thepharmaceuticalcompositionofclaim5,whereinthenucleicacidisRNA.
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ofamicroparticleapolymericnanoparticlealiposomeasolidlipidnanoparticleahydrophilic 

nmcoadhesivepolymerathiolatedpolymerapolymermatrixananoemulsionandahydrogel.  

10.Amethodofinhibitingtheprogressionofahyperproliferativedisordertreatingan 

infectiousdiseaseenhancingaresponsetovaccinationtreatingsepsispromotinghairre

pigmentationorpromotinglighteningofapigmentedskinlesioncomprisingadministeringto 

anindividualinneedthereofaneffectiveamountofthepharmaceuticalcompositionofclaim4.  

11~Themethodofclaim10,whereinthepharmaceuticalcompositionisadministeredto 

inhibitprogressionofthehyperproliferativedisorder.  

12.Themethodofclaim11,whereinthehyperproliferativedisorderisacancer.  

13.Themethodofclaim12,whereinthecancerisapancreaticcanceroracolon 
U 

Carcinoma.  

14.Themethodofclaim10,furthercomprisingadministeringasecondtherapytothe 
U 

patient.  

15.Themethodofclaim14,whereinthesecondtherapyisselectedfromthegroup 

consistingof: 

(i)acancervaccine* 

S 

(ii)achimericantigenreceptor(CAR)Tcelltherapy, 
(iii)atherapythatcomprisesreducingorblockingactivityofamolecule 

selectedfromthegroupconsistingofPD1,PD-Lilymphocyte-activationgene-3 

ImniunoglobulinSuppressorofTcellActivation(VISTA),T-cell 

InimunoglobulindomainandMucindomain3(TJM-3),akiller 

immunoglobulin-likereceptor(KIR), indoleamine(2,3)-dioxygenase(ID0), B 

andTLymphocyteAttenuator(BTLA),A2Aadenosinereceptor(A2AR): 

(iv)acytokine~ 

(v)anagonistofamoleculeselectedfromthegroupconsistingofCD4O, 

0X40,glucocorticoid-inducedtumornecrosisfactor-relatedprotein(GJTR),and 

InducibleT-cellCOStimulator(ICOS): 

(vi)anoncolyticvirus*and 
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(LAG-3), cytotoxicT-lymphocyte-associatedantigen4(CTLA-4), V-domain
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U 

(vii)atherapeuticagentselectedfromthegroupconsistingofa4-1BB 

agonista4-1BBantagonistaninhibitorofanaplasticlymphomakinase(ALK), 

aninhibitorofhistonedeacetylase(HDAC),andaninhibitorofVEGFR.  

16.Themethodofclaim10,whereinthepharmaceuticalcompositionisadministeredto 

treataninfectiousdiseaseorasavaccineadjuvanttoavaccineagainsttheinfectiousdisease.  

17.Themethodofclaim16,whereintheinfectiousdiseaseismalariaorhepatitisB.  

18.Themethodofclaim10,whereintheatleastonepeptideisadministeredtotreat 
U 

sepsis.  

19.Themethodofclaim10,whereintheatleastonepeptideisadministeredtopromote 
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hairre-pigmentationortopromotelighteningofapigmentedskinlesion.





















                                SEQUENCE LISTING

<110> Leidos, Inc.

<120> IMMUNOMODULATORY PEPTIDES
  

<130> 000479.00276

<160> 6

<170> FastSEQ for Windows Version 4.0

<210> 1
<211> 18
<212> PRT
<213> Artificial Sequence

<220> 
<223> FoLD01 peptide

<400> 1
Ser Thr Asn Gln Val Ser Ala Leu Arg Val Asn Ile Leu Phe Pro Leu
 1               5                  10                  15
Ser Gln

<210> 2
<211> 18
<212> PRT
<213> Artificial Sequence

<220> 
<223> FoLD02 peptide

<400> 2
Ser Thr Asn Gln Val Ser Ala Leu Lys Val Asn Ile Leu Phe Pro Leu
 1               5                  10                  15
Ser Gln

<210> 3
<211> 18
<212> PRT
<213> Artificial Sequence

<220> 
<223> FoLD03 peptide



<400> 3
Ser Thr Gly Gln Val Ser Thr Leu Arg Val Asn Ile Thr Ala Pro Leu
 1               5                  10                  15
Ser Gln

<210> 4
<211> 11
<212> PRT
<213> Fusarium oxysporum

<400> 4
Gln Val Ser Ala Leu Arg Val Asn Ile Leu Phe
 1               5                  10

<210> 5
<211> 22
<212> PRT
<213> Artificial Sequence

<220> 
<223> LD12 peptide

<400> 5
Cys Arg Arg Thr Ser Thr Gly Gln Ile Ser Thr Ala Arg Val Asn Ile
 1               5                  10                  15
Thr Ala Pro Leu Ser Gln
            20

<210> 6
<211> 18
<212> PRT
<213> Artificial Sequence

<220> 
<223> LD10 peptide

<400> 6
Ser Thr Gly Gln Ile Ser Thr Leu Arg Val Asn Ile Thr Ala Pro Leu
 1               5                  10                  15
Ser Gln
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