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ANTI-PDGF-BANTIBODIESANDMETHODSOFUSEFORTREATING 

PULMONARYARTERIALHYPERTENSION(PAH) 

RELATEDAPPLICATIONS 

[001]TheinstantapplicationclaimsprioritytoU.S. ProvisionalApplicationNo.63/141,030, 

filedonJanuary25,2021,theentirecontentsofwhichareexpresslyincorporatedhereinby 

referenceintheirentireties.  

SEQUENCELISTING 

[0013 1]TheinstantapplicationcontainsaSequenceListingwhichhasbeensubmitted 

electronicallyinASCIIformatandisherebyincorporatedbyreferenceinitsentirety.Said 

ASCIIcopycreatedonJanuary20,2022,isnamed118003-00720SL.txtandis33,624bytesin 

size.  

FIELD 

[002]Thepresentinventionisrelatedtohumanantibodiesandantigen-bindingfragmentsthereof 

thatspecificallybindtoPlatelet-DerivedGrowthFactorSubunitB(PDGF-B),andtotherapeutic 

anddiagnosticmethodsofusingsuchantibodiesandfragments.  

BACKGROUND 

[003] Platelet-derivedgrowthfactors(PDGFs)arepotentmitogensthatexistasfivedifferent 

dimericconfigurationscomposedoffourdifferentisofoansubunits:ABCandD.Thefive 

linkageofthecorrespondingindividualPDGFmonomers.PDGFligandsexerttheirbiological 

effectsthroughtheirinteractionswithPDGFreceptors(PDGFRs).PDGFRsaresingle-pass 

transmembranetyrosinekinasereceptorscomposedofheterodimericorhomodimeric 

associationsofanalpha(a)receptorchain(PDGFR-alpha)and/orabeta(f3)receptorchain 

(PDGF-B).ThusactivePDGFRsmayconsistofxaf3f3or41receptorchainpairings.PDGFRs 

shareacommondomainstructureincludingfiveextracellularimmunoglobulin(Ig)loopsa 

transmembranedomainandasplitintracellulartyrosinekinase(TK)domain.Theinteraction 

betweendimericPDGFligandsandPDGFRsleadstoreceptorchaindimerizationreceptor 

autophosphorylationandintracellularsignaltransduction.Ithasbeendemonstratedinvitrothat 

f3f3receptorsareactivatedbyPDGF-BBand-DDwhile41receptorsareactivatedbyPDGF-BB, 

-CC-DDand-ABandwxreceptorsareactivatedbyPDGF-AA-BB,-CCand-AB(seeAndrae 

etal.(2008)GenesDev22(10):1276-1312).  

1 

dimericformsofthePDGFsareAABBABCCandDDwhichareformedbydisulfide
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[004] PDGFsignalinghasbeenimplicatedinvarioushumandiseasesincludingpulmonary 

arterialhypertension(PAH).Pulmonaryarterialhypertension(PAH)isaprogressivedisorder 

characterizedbyasustainedincreaseinpulmonaryarterypressurethatdamagesboththelarge 

andsmallpulmonaryarteries.PAHisdefinedhemodynamicallyasasystolicpulmonaryartery 

pressuregreaterthan30mmHgorevaluationofmeanpulmonaryarterypressuregreaterthan25 

mmHgwithapulmonarycapillaryorleftatrialpressureequaltoorlessthan15mmHg.See 

e.g.,Zaimanatal.,Am.J.Respir.CellMoLBiol.33:425-31(2005).Thepersistent 

vasoconstrictioninPAHleadstostructuralremodelingduringwhichpulmonaryvascularsmooth 

musclecellsandendothelialcellsundergoaphenotypicswitchfromacontractilenormal 

phenotypetoasyntheticphenotypeleadingtocellgrowthandmatrixdeposition.Asthewallsof 

thesmallestbloodvesselsthickentheyarelessabletotransferoxygenandcarbondioxide 

normallybetweenthebloodandthelungsandintimepulmonaryhypertensionleadsto 

thickeningofthepulmonaryarteriesandnarrowingofthepassagewaysthroughwhichblood 

flows.Eventuallytheproliferationofvascularsmoothmuscleandendothelialcellsleadsto 

remodelingofthevesselswithobliterationofthelumenofthepulmonaryvasculature.  

Histologicalexaminationoftissuesamplesfrompatientswithpulmonaryhypertensionshows 

intimalthickeningaswellassmoothmusclecellhypertrophyespeciallyforthosevesselsK100 

pmdiameter.Thiscausesaprogressiveriseinpulmonarypressuresasbloodispumpedthrough 

decreasedlumenarea.Asaconsequencetherightsideoftheheartworkshardertocompensate 

andtheincreasedeffortcausestherightventricletobecomeenlargedandthickened. The 

enlargedrightventricleplacesapersonatriskforpulmonaryembolismbecausebloodtendsto 

andlodgeinthelungs.Eventuallytheadditionalworkloadplacedontherightventriclecauses 

thehearttofailandleadstoprematuredeathinthesepatients.  

[005] StandardtherapiesfortreatmentofsubjectshavingPAHareprimarilyhemodynamic 

influencingvesseltoneandinclude, e.g., prostacyclinanalogsendothelinreceptorantagonists, 

phosphodiesteraseinhibitorsandsolubleguanylatecyclasesactivators/stimulatorswhich 

providesymptomaticreliefandimproveprognosis.Howeverthesetherapiesfallshortanddo 

notre-establishthestructuralandfunctionalintegrityofthelungvasculaturetoprovideapatient 

havingPAHwithhandicap-freelong-termsurvival.  

[006]DespitealltheadvancesinthetherapyofPAHthereisasyetnoprospectofcureofthis 

deadlydiseaseandthemajorityofpatientscontinuetoprogresstorightventricularfailure.Thus 

thereisaneedintheartfornewhighlyspecificandpotentinhibitorsofPDGFsignaling.  

2 
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SUMMARY 

[007] Thedisclosureprovidesfullyhumanmonoclonalantibodies(mAbs)andantigen-binding 

fragmentsthereofthatbindspecificallytoPlatelet-DerivedGrowthFactorSubunitB(PDGF-B).  

Suchantibodiesmaybeusefulfortreatingasubjecthavingpulmonaryarterialhypertension 

(PAH).  

[008] ThecirculatingandlungexpressionofPDGF-Bthepotentmitogensforpulmonary 

smoothmusclecellsandfibroblastareincreasedinbothpatientsdisplayingidiopathicPAHand 

thehypoxia/sugenPAHmousemodel.TheinteractionsofPDGF-BwithPDGFRf3f3,PDGFRUf3, 

andPDGFROnhavebeenimplicatedinpromotingpathologicalvascularizationandpulmonary 

vascularremodeling.AccordinglytargetingPDGF-Bmayprovideenhancedefficacybeyond 

PDGFRf3bytargetingsignalingthroughPDGFROXXPDGFROJ3andPDGFRf3f3thatcoordinateto 

promoteabnormalyesselremodeling.  

[009] Accordinglyinoneaspectthepresentdisclosureprovidesanisolatedhuman 

monoclonalantibodyorantigen-bindingfragmentthereofthatbindsspecificallytohuman 

Platelet-DerivedGrowthFactorSubunitB(PDGF-B).  

[010] Insomeembodimentstheantibodyorantigen-bindingfragmentexhibitsoneormore 

propertiesselectedfromthegroupconsistingof:(a)bindstohumanPDGF-subunitB 

homodimer(PDGF-BB)at37 0 Cwithabindingdissociationequilibriumconstant(KD)ofless 

thanabout1.S4pMasmeasuredbysurfaceplasmon , (b)bindstohumanPDGF-BBat 

370 CwithaKDoflessthanabout1.36pMasmeasuredbysurfaceplasmonresonance~(c)binds 

tohumanPDGF-BBat37 0 Cwithat½ofgreaterthanorequaltoabout1155minutesas 

lessthanabout2.79pMasmeasuredbysurfaceplasmonresonance~(e)bindstohumanPDGF

BBat250 Cwithat½ofgreaterthanorequaltoabout1155minutesasmeasuredbysurface 

plasmonresonance;(f)inhibitsPDGF-BactivationagainsthumanPDGF-BBwithanJCsoofless 

thanabout1.9nMasmeasuredinacompetitionELISAassayat25 0 C~(g)inhibitsPDGF-B 

activationagainsthumanPDGF-subunitAandsubunitBheterodimer(PDGF-AB)withanJC5o 

oflessthanabout8.SnMasmeasuredinacompetitionELISAassayat25~&and(h)blocks 

interactionbetweenhumanPDGF-BBandoneormoreofhumanPDGFR-wxPDGFR-ufiand 

PDGFR-f3~3.  

[011] Insomeembodimentstheantibodyorantigen-bindingfragmentcomprisesthreeheavy 

chaincomplementaritydeterminingregions(CDRs)(HCDR1,HCDR2andHCDR3)contained 

withinanyoneoftheheavychainvariableregion(HCVR)sequencesselectedfromthegroup 

consistingofSEQIDNOs:2and22~andthreelightchainCDRs(LCDR1,LCDR2andLCDR3) 
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containedwithinanyoneofthelightchainvariableregion(LCVR)sequencesselectedfromthe 

groupconsistingofSEQIDNOs:10and30.  

[012] Insomeembodimentstheisolatedhumanantibodyorantigen-bindingfragmentthereof 
S 

comprisesanHCVRcomprisinganaminoacidsequencehavingatleast90%identitytothe 

sequenceofSEQIDNO:2orSEQIDNO:22.  

[013] Insomeembodimentstheantibodyorantigen-bindingfragmentcomprisesaLCVR 

comprisinganaminoacidsequencehavingatleast90%identitytothesequenceofSEQID 

NO:10orSEQIDNO:30.  

[014] Insomeembodimentstheantibodyorantigen-bindingfragmentcomprises:(a)aHCVR 

comprisinganaminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:2and 

22;and(b)aLCVRcomprisinganaminoacidsequenceselectedfromthegroupconsistingof 

SEQIDNO:lOand3O.  

[015] Insomeembodimentstheantibodyorantigen-bindingfragmentcomprises:(a)aHCDR1 

domaincomprisinganaminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs: 

4and24~(b)aHCDR2domaincomprisinganaminoacidsequenceselectedfromthegroup 

consistingofSEQIDNOs:6and26~(c)aHCDR3domaincomprisinganaminoacidsequence 

selectedfromthegroupconsistingofSEQIDNOs:Sand28;(d)aLCDR1domaincomprising 

anaminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:12and32~(e)a 

LCDR2domaincomprisinganaminoacidsequenceselectedfromthegroupconsistingofSEQ 

IDNOs:14and34and/or(f)aLCDR3domaincomprisinganaminoacidsequenceselected 

fromthegroupconsistingofSEQIDNOs:16and36.  

HCVR/LCVRaminoacidsequencepairselectedfromthegroupconsistingofSEQIDNOs:2/10 

and22/30.  

[017] Insomeembodimentstheantibodyorantigen-bindingfragmentcomprises(i)alight 

chainimmunoglobulincomprisingtheaminoacidsequencesetforthinSEQIDNO:20anda 

heavychainimmunoglobulincomprisingtheaminoacidsequencesetforthinSEQIDNO:18~ 

and/or(ii)alightchainimmunoglobulincomprisingtheaminoacidsequencesetforthinSEQID 

NO:40,andaheavychainimmunoglobulincomprisingtheaminoacidsequencesetforthin 

SEQIDNO:38.  

[018] Insomeembodimentstheantigen-bindingfragmentisaFabfragmentaF(ab')2 

fragmentaFdfragmentaFvfragmentasingle-chainFv(scFv)moleculeoradAbfragment.  

[019] Inanotheraspectthedisclosureprovidesanisolatedantibodyorantigen-binding 

fragmentthereofthatbindsthesameepitopeonhumanPDGF-Bastheantibodyorantigen 

4 
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bindingfragmentcomprisingthreeheavychaincomplementaritydeterminingregions(CDRs) 
S 

(HCDR1,HCDR2andHCDR3)containedwithinanyoneoftheheavychainvanableregion 

(HCVR)sequencesselectedfromthegroupconsistingofSEQIDNOs:2and2%andthreelight 

chainCDRs(LCDR1,LCDR2andLCDR3)containedwithinanyoneofthelightchainvariable 

region(LCVR)sequencesselectedfromthegroupconsistingofSEQIDNOs:10and30.  

[020] Inanotheraspectthedisclosureprovidesanisolatedantibodyorantigen-binding 

fragmentthereofthatcompetesforbindingtohumanPDGF-Bastheantibodyorantigen 

bindingfragmentcomprisingthreeheavychaincomplementaritydeterminingregions(CDRs) 
S 

(HCDR1,HCDR2andHCDR3)containedwithinanyoneoftheheavychainvariableregion 

(HCVR)sequencesselectedfromthegroupconsistingofSEQIDNOs:2and22andthreelight 

chainCDRs(LCDR1,LCDR2andLCDR3)containedwithinanyoneofthelightchainvariable 

region(LCVR)sequencesselectedfromthegroupconsistingofSEQIDNOs:10and30.  

[021]Inanotheraspecttheinventionprovidesnucleicacidmoleculesencodinganti-PDGF 

antibodiesorfragmentsthereofRecombinantexpressionvectorscarryingthenucleicacidsof 

theinventionandhostcellsintowhichsuchvectorshavebeenintroducedarealsoencompassed 

bytheinventionasaremethodsofproducingtheantibodiesbyculturingthehostcellsunder 

conditionspermittingproductionoftheantibodiesandrecoveringtheantibodiesproduced.  

[022] Inanotheraspectthedisclosureprovidesamethodformakinganantibodyorantigen

bindingfragmentdisclosedhereinthemethodcomprising:(i)introducingoneormore 

polynucleotidesencodingalightimmunoglobulinchainofsaidantibodyorfragmentandaheavy 

immunoglobulinchainofsaidantibodyorfragmentintoahostcell~(ii)culturingthehostcellin 

optionallyisolatingtheantibodyorfragmentfromthehostcelland/ormediuminwhichthehost 

cellisgrown.  

[023] Inanotheraspectthedisclosureprovidesanantibodyorantigen-bindingfragment 

producedbythemethodcomprising:(i)introducingoneormorepolynucleotidesencodinga 

lightimmunoglobulinchainofsaidantibodyorfragmentandaheavyimmunoglobulinchainof 

saidantibodyorfragmentintoahostcell~(ii)culturingthehostcellinagrowthmediumunder 

conditionfavorabletoexpressionofthepolynucleotide(s)~and(iii)optionallyisolatingthe 

antibodyorfragmentfromthehostcelland/ormediuminwhichthehostcellisgrown.  

[024] Insomeembodimentstheantibodyorantigenbindingfragmentcomprisesthreeheavy 

chaincomplementaritydeterminingregions(CDRs)(HCDR1,HCDR2andHCDR3)contained 

withinanyoneoftheheavychainvariableregion(HCVR)sequencesselectedfromthegroup 

consistingofSEQIDNOs:2and22~andthreelightchainCDRs(LCDR1,LCDR2andLCDR3) 

5 
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containedwithinanyoneofthelightchainvariableregion(LCVR)sequencesselectedfromthe 

groupconsistingofSEQIDNOs:10and30.  

[025] Inanotheraspectthedisclosureprovidesaninjectiondeviceorvesselcomprisingan 

antibodyorantigen-bindingfragmentdisclosedherein.  

[026] Inanotheraspectthedisclosureprovidesapharmaceuticalcompositioncomprisingan 

isolatedhumanantibodyorantigen-bindingfragmentthereofthatbindstohumanPDGF-Bas 

describedaboveordisclosedhereinandapharmaceuticallyacceptablecarrierordiluentand, 

optionallyoneormoreadditionaltherapeuticagents.  

[027] Insomeembodimentstheoneormoreadditionaltherapeuticagentscompriseaniron 

supplement.  

[028] Inanotheraspectthedisclosureprovidesamethodforpreventingortreatingpulmonary 

arterialhypertension(PAH)inapatientinneedthereofcomprisingadministeringaneffective 

amountofanantibodyoranantigen-bindingfragmentthereofthatbindstohumanPDGF-Bas 

disclosedhereiworapharmaceuticalcompositioncomprisinganisolatedhumanantibodyor 

antigen-bindingfragmentthereofthatbindstohumanPDGF-Basdisclosedhereintothepatient.  

[029] Insomeembodimentstheantibodyorantigen-bindingfragmentthereofisadministered 

subcutaneouslyintravenouslyintradermallyorallyorintramuscularly.  

[030] InsomeembodimentsthePAHproducesaconditionselectedfromthegroupconsisting 

ofthickeningofthepulmonaryarteryinthesubject;decreasingstrokevolumeinthesubject 

decreasingrightventriclecardiacoutputinthesubjectanddecreasingsurvivaltimeofthe 

subjectandadministrationoftheantibodyorantigen-bindingfragmenttreatstheconditionor 

[031] Inanotheraspectthedisclosureprovidesanantibodyorantigen-bindingfragment 

thereofthatbindstohumanPDGF-BasdisclosedhereinforuseintreatingapatientwithPAH.  

[032] Inanotheraspectthedisclosureprovidesacompositioncomprisingoneormore 

antibodiesorantigen-bindingfragmentsthatbindtohumanPDGF-Basdisclosedhereinforuse 

intreatingPAH.  

[033] Inanotheraspectthedisclosureprovidesuseoftheisolatedantibodyorantigen-binding 

fragmentthereofthatbindstohumanPDGF-Basdisclosedhereininthemanufactureofa 

medicamentfortreatingapatientwithPAH.  

[034] Insomeembodimentstheantibodyorantigenbindingfragmentthereofdescribed 

hereiniscapableofneutralizingPDGF-BBPDGF-ABand/orPDGF-AB/BBandpreventing 

PDGFdrivencalciumfluxinacell.Insomeembodimentstheantibodyorantigenbinding 

fragmentthereofdescribedhereiniscapableofneutralizingPDGF-BBandpreventingPDGF 

6 
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drivencalciumfluxinacell.Insomeembodimentstheantibodyorantigenbindingfragment 

thereofdescribedhereiniscapableofneutralizingPDGF-ABandpreventingPDGFdriven 

calciumfluxinacell.Insomeembodimentstheantibodyorantigenbindingfragmentthereof 

describedhereiniscapableofneutralizingPDGF-AB/BBandpreventingPDGFdrivencalcium 

fluxinacell.  

[035] Insomeembodimentstheantibodyorantigenbindingfragmentthereofdescribed 

hereiniscapableofneutralizingPDGF-BBPDGF-ABand/orPDGF-AB/BBandpreventing 

PDGFdrivencellularproliferation.Insomeembodimentstheantibodyorantigenbinding 

fragmentthereofdescribedhereiniscapableofneutralizingPDGF-BBandpreventingPDGF 

drivencellularproliferation.unsomeembodimentstheantibodyorantigenbindingfragment 

thereofdescribedhereiniscapableofneutralizingPDGF-ABandpreventingPDGFdriven 

cellularproliferation.Insomeembodimentstheantibodyorantigenbindingfragmentthereof, 

describedhereiniscapableofneutralizingPDGF-AB/BBandpreventingPDGFdrivencellular 

proliferation.  

[036] Insomeembodimentsthecellisahumancell.Insomeembodimentsthecellisselected 

fromthegroupconsistingofpulmonaryarterysmoothmusclecellandprimaryhumanlung 

fibroblast.  

[037] Insomeembodimentstheantibodyorantigenbindingfragmentthereofdescribed 

hereinbindtotheoutsideedgeoff3-sheetregionofPDGF-BB. Insomeembodimentsthe 

antibodyorantigenbindingfragmentthereofdescribedhereinbindtotheinterstrandloopsof 

PDGF-BB. Insomeembodimentstheantibodyorantigenbindingfragmentthereofdescribed 

embodimentstheantibodyorantigenbindingfragmentthereofdescribedhereinbindtooneor 

moreresiduesofPDGF-BBselectedfromthegroupconsistingofW40,R73, KSOKS1, P82, 

F84,K86andR56.Insomeembodimentstheantibodyorantigenbindingfragmentthereof 

describedhereinbindstoaW40residueofPDGF-BB. Insomeembodimentstheantibodyor 

antigenbindingfragmentthereofdescribedhereinbindstoaR73residueofPDGF-BB.Insome 

embodimentstheantibodyorantigenbindingfragmentthereofdescribedhereinbindstoaK80 

residueofPDGF-BB. Insomeembodimentstheantibodyorantigenbindingfragmentthereof 

describedhereinbindstoaKS1residueofPDGF-BB. Insomeembodimentstheantibodyor 

antigenbindingfragmentthereofdescribedhereinbindstoaP82residueofPDGF-BB. Income 

embodimentstheantibodyorantigenbindingfragmentthereofdescribedhereinbindstoaF84 

residueofPDGF-BB. Insomeembodimentstheantibodyorantigenbindingfragmentthereof 
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describedhereinbindstoaK86residueofPDGF-BB. Insomeembodimentstheantibodyor 

antigenbindingfragmentthereofdescribedhereinbindstoaR56residueofPDGF-BB.  

[038] Insomeembodimentstheantibodyorantigenbindingfragmentthereofdescribed 

hereinisinternalizedintoacellinaliganddependentmannerthroughaPDGFreceptor.Insome 

embodimentsthecellisahumancell.Insomeembodimentsthecellisselectedfromthegroup 

consistingofpulmonaryarterysmoothmusclecellandprimaryhumanlungfibroblast.  

[039] Insomeembodimentstheantibodyorantigenbindingfragmentthereofdescribed 

hereiniscapableofreducingrightventricularsystolicpressureinasubjectinneedthereof.In 

someembodimentstheantibodyorantigenbindingfragmentthereofdescribedhereinis 

capableofreducingrightventricularhypertrophyinasubjectinneedthereof.Insome 

embodimentstheantibodyorantigenbindingfragmentthereofdescribedhereiniscapableof 

reducingrightventricularsystolicpressureandrightventricularhypertrophyinasubjectinneed 

thereof.  

[040]Otherembodimentswillbecomeapparentfromareviewoftheensuingdetailed 

description.  

BRIEFDESCRIPTIONOFTHEDRAWINGS 

[041]Figure1isagraphdepictingthescreeningresultsofthemonoclonalanti-PDGF 

antibodiesfromtheVI-3mice.  

[042] Figure2isaschematicdepictingthestudyperformedfordeterminingthebinding 

Kineticsof17anti-PDGF-Bantibodiesat25 0 Cand370 C.  

PDGF-BBmonoclonalantibodies.  

[044] Figure3Bisamatrixshowingtheresultsofanantibodycross-competitionassayin 

whichafirstanti-PDGF-Bantibody(mAb-1)wasappliedtoahumanPDGF-BB-coatedsensor 

tipfollowedbytreatmentwithasecondanti-PDGF-Bantibody(mAb-2).Bindingresponsesfor 

eachantibodycombinationtestedaredepicted.  

[045] Figures4A-4Baregraphsdepictingthat5stronganti-PDGF-Bantibodieswere 

identifiedwhichblocked>7O%~3anti-PDGF-BantibodiesblockedbothPDGF-BBandPDGF 

ABwithICsovaluerangesforPDGF-BBof0.23-1.SnM;2anti-PDGF-Bantibodiesblockedonly 
S 

PDGF-BBwithIC5ovaluerangesofO.55-O.64nM, 6moderateanti-PDGF-Bantibodiesblocked 

>45%~2anti-PDGF-BantibodiesblockedbothPDGF-BBandPDGFABwithIC5ovalueranges 

forPDGF-BBof2.8-l3nM;4anti-PDGF-BantibodiesblockedonlyPDGF-BBwithICsovalue 

rangesofO.64-2.SnM and6anti-PDGF-Bantibodieswerenon-blockers.Figure4Cisatable 

S 

[043] Figure3Aisaschematicdepictingthecross-competitionstudybetweenpurifiedanti-
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thatsummarizesthecharacterizationoftheanti-PDGF-BantibodiesinBlockingELISAwith 

solublePDGF-BBandPDGF-ABandplate-capturePDGFR-beta.  

[046] Figure5Aisagraphdepictingthat13outof17anti-hPDGF-Bantibodiesinhibited 

500pMofhPDGFBBwith1C5ovaluesof8SpM 7.2nMwithmaximuminhibitionsof42 

99%.FurtherasdepictedinFigureSBisagraphdepictingthattwoanti-PDGF-Bantibodies 

activatedwithhumanPDGF-BB.FigureSCisagraphdepictingthatSoutof17anti-hPDGF-B 

antibodiesinhibitedSnMofhumanPDGF-ABwith1C5ovaluesof99pM- >5OnMwith 

maximuminhibitionsof32- 99%.H4H13132PandH4H13145PblockedtobaselinewithJC5o 

valuesof8.8and2.6nM.LastlyFigureSDisagraphdepictingthat10outof17anti-hPDGF-B 

antibodiesinhibited600pMofmousePDGF-BBwith1C5ovaluesof450pM 6.4nMwith 

maximuminhibitionsof39- 98%.  

[047] Figures6A,6Band6Caregraphsdepictingthechromatogramsfromsamplesforming 

themostdistinct2:2mAb:human-PDGF-BBspecieswithnodetectablehigherordercomplexes 

observed.  

[048] Figure7isagraphdepictingthatH4H13145PismorepotentthanH4H13132Pagainst 

bothhumanandcynomolgusPDGF-BBproteins.  

[049] Figure8isaTabledepictingthatcommericalMonkeyPDGF-BBshowedspecific 

bindingtotheanti-PDGF-BmAbsH4H13132PandH4H13145P.  

[050] Figure9depictsawesternblotanalysisofantibodybindingepitopeswhichconfimcied 

thatH4H13145PbindstolinearepitopesofhumanrPDGF-BB.  

[051] Figure10isapanelofgraphsdepictingthatanti-PDGF-Bprovidedsuperiorefficacyin 
S 

compareddirectlywithanti-PDGFR-f3.  

[052] Figure11isapanelofgraphsdepictingthatpreventativetreatmentwithanti-PDGF-B 

reducedbothahemodynamicendpoint(RVSP)andrightventriclehypertrophyinthisratmodel 

ofPAH.  

[053] Figure12isapanelofgraphsdepictingthatanti-PDGF-Brobustlyimprovedsurvival 

timeinthesevereMCTRatmodelofPAH.  

[054] Figure13Aisapanelofgraphsdepictingthatanti-PDGF-Batlowdoesof1mg/kgs.c 

providedefficacyinclinicallyrelevantendpoint(rightventricularpressure)ofPAH.  

[055] Figure13BisapanelofgraphsdepictingthecirculatingPDGF-Blevelsandanti-PDGF

BconcentrationinHy/SumiceatDay42postadministrationoftheanti-PDGF-Bantibody.  

9 

twoclinicallyrelevantendpoints(rightventncularpressureandhypertrophy)ofPAHwhen
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S S 

[056] Figure14isapanelofimagesofpencytesdepictingthatwhilesystemicdeliveryofanti

PDGF-Rf3antibody(2C5,REGN764)effectivelydepletedpericytesanti-PDGF-BBantibodies 

hadnoapparenteffectintheRetinalVascularDevelopment(RVD)modelat3mg/kg.  
S 

[057] Figure15isapanelofimagesofpencytesdepictingthatahigherdose(25mg/kg)of 

H4H13145PhasamoderateeffectonpericytedepletionintheRVDmodel.  

[058] Figure16isapanelofgraphsandaTabledepictingthepharmacokineticprofileofanti

PDFG-BantibodiesinCS7BL/6wild-typemiceatthreesinglesubcutaneousdosesof0.1, 1, or 

10mg/kg.  

[059] Figure17isaschematicdepictingthestudydesignofevaluatingtheimpactofchronic 
S 

treatmentofhealthyC57BLadultmicewithhighdosesofanti-PDGF-Bantibodiesin 

gastrointestinal(GI),lungorbrainvascularhyperpermeability.  

[060] Figure18isapanelofgraphsdepictingthatdosingofanti-PDGF-Bandanti-PDGFR~ 

antibodiesdidnotsignificantlyinterferewithanimalbodyweight S 

gain.  
[061]Figure19isagraphdepictingthattherewasnosignificantchangeingastrointestinal 

(GI)fluidretention/edemainthesmallintestineaftertreatmentwiththeisotypecontrolJgG, 

anti-PDGF-Bandanti-PDGFRf3antibodiesinhealthymice.  

[062] Figure20isapanelofgraphsandimagesdepictingthattherewasnosignificantchange 

anti-PDGFRf3 
invesselpermeabilityinthesmallintestinebytreatmentofanti-PDGF-Band S 

antibodiesinmice.  

[063] Figure21isagraphdepictingthattherewasnosignificantchangeinGIfluid 

anti-PDGFRf3antibodiesin 
retention/edemainthestomachbytreatmentofanti-PDGF-Band S 

[064] Figure22isapanelofgraphsandimagesdepictingthattherewasnosignificantchange 

invesselpermeabilityinthestomachbytreatmentofanti-PDGF-Bandanti-PDGFRf3antibodies 

inmice.  

[065] Figure23isagraphdepictingthattherewasnosignificantchangeinGIfluid 

retention/edemainthelungbytreatmentofanti-PDGF-Bandanti-PDGFRf3antibodiesin 

healthyandCaptopriltreatedmice.  

[066] Figure24isapanelofgraphsandimagesdepictingthattherewasnosignificantchange 

invesselpermeabilityinthelungbytreatmentofanti-PDGF-Bandanti-PDGFRf3antibodiesin 

healthyandCaptopriltreatedmice.  

[067] Figure25isagraphdepictingthattherewasnosignificantchangeinGIfluid 

retention/edemainthebrainbytreatmentofanti-PDGF-Bandanti-PDGFRf3antibodiesin 

healthyandCaptopriltreatedmice.  

10 

healthyandCaptopriltreatedmice.
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[068] Figure26isapanelofgraphsandimagesdepictingthattherewasnosignificantchange 

invesselpermeabilityinthebrainbytreatmentofanti-PDGF-Bandanti-PDGFRf3antibodiesin 

healthyandCaptopriltreatedmice.  

[069] Figure27isapanelofgraphsdepictingtheinhibitionofPDGFinducedcalciumfluxin 

humanpulmonaryarterysmoothmusclecells(HPASMC)byanti-PDGF-Bantibodies.  

[070] Figure28isapanelofgraphsdepictingtheinhibitionofPDGFinducedcellular 

proliferationinhumanpulmonaryarterysmoothmusclecells(HPASMC)byanti-PDGF-B 

antibodies.  

[071] Figure29isapanelofgraphsdepictingtheFluorescenceImagingPlateReader(FLJPR) 

receptorinternalizationassayinpulmonaryarterysmoothmusclecells(PASMC)pre-treated 

withanti-PDGF-Bantibody-ligandcomplexes.  

[072] Figure30isagraphdepictingastudyinmonocrotalinetreatedratsforcatheter-based 
S S 

assessmentofheartrightventricularpressureswhichdemonstratedthatanti-PDGF-Bantibody 

treatmentsreducedrightventricularsystolicpressureincomparisontotheisotypecontrol-treated 

rats.  

[073] Figure31isagraphdepictingthatpreventivetreatmentwithanti-PDGF-Bantibodies 

reducedrightventricularhypertrophyincomparisontotheisotypecontrol-treatedrats.  

[074] Figure32isagraphdepictingthatacombinationofendothelinreceptorantagonist 

Macitentanwithanti-PDGF-Btreatmentshowednofurthersurvivalbenefitcomparedto 

monotherapywithananti-PDGF-Bantibody.  

[075]Beforethepresentmethodsaredescribeditistobeunderstoodthatthisinventionisnot 

limitedtoparticularmethodsand S 

experimentalconditionsdescribedassuchmethodsand 
conditionsmayvary.Itisalsotobeunderstoodthattheterminologyusedhereinisforthe 

purposeofdescribingparticularembodimentsonlyandisnotintendedtobelimitingsincethe 

scopeofthepresentinventionwillbelimitedonlybytheappendedclaims.  

[076]Unlessdefinedotherwisealltechnicalandscientifictermsusedhereinhavethesame 

meaningascommonlyunderstoodbyoneofordinaryskillinthearttowhichthisinvention 

belongs.Althoughanymethodsandmaterialssimilarorequivalenttothosedescribedhereincan 

beusedinthepracticeortestingofthepresentinventionpreferredmethodsandmaterialsare 

nowdescribed.Allpublicationsmentionedhereinareincorporatedhereinbyreferenceintheir 
S 

entirety.  

11 

DETAILEDDESCRIPTION
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Definitions 

[077] Theterms'PDGF-B" "PDGFB,"and"Platelet-DerivedGrowthFactorB"refer 

interchangeablytothehumanPDGF-BproteinhavingtheaminoacidsequenceofSEQIDNO.  

41(seealsoUniProtaccessionNo.P01127).Allreferencestoproteinspolypeptidesandprotein 

fragmentshereinareintendedtorefertothehumanversionoftherespectiveproteinpolypeptide 

orproteinfragmentunlessexplicitlyspecifiedasbeingfromanon-humanspecies(e.g., "mouse 

PDGF-B11 "monkeyPDGF-BI' ThecirculatingandlungexpressionofPDGF-Bthe 

potentmitogensforpulmonarysmoothmusclecellsandfibroblastareincreasedinbothpatients 

displayingidiopathicPAHandthehypoxia/sugenPAHmousemodel.TheinteractionsofPDGF

BwithPDGFRf3f3,PDGFRUf3,andPDGFRWXhavebeenimplicatedinpromotingpathological 

vascularizationandpulmonaryvascularremodeling.MechanisticallytargetingPDGF-Bmay 

provideenhancedefficacybeyondPDGFRf3bytargetingsignalingthroughPDGFRWI, 

PDGFROJ3andPDGFRf3f3thatcoordinatetopromoteabnormalvesselremodeling.  

[078] Thetermantibody",asusedhereinisintendedtorefertoimmunoglobulinmolecules 
S 

comprisedoffourpolypeptidechainstwoheavy(H)chainsandtwolight(L)chainsinter

connectedbydisulfidebonds(i.e., "fullantibodymolecules"),aswellasmultimersthereof(e.g., 

1gM)orantigen-bindingfragmentsthereof.Eachheavychainiscomprisedofaheavychain 

variableregion("HCVR"or"VH")andaheavychainconstantregion(comprisedofdomains 

CHiCH2andCH3).Eachlightchainiscomprisedofalightchainvariableregion("LCVRor 

"VL")andalightchainconstantregion(CL).TheVHandVLregionscanbefurthersubdivided 

intoregionsofhypervariabilitytemiedcomplementaritydeterminingregions(CDR), 

andVLiscomposedofthreeCDRsandfourFRsarrangedfromamino-terminustocarboxy

terminusinthefollowingorder:FRiCDR1,FR2,CDR2,FR3,CDR3,FR4.Incertain 

embodimentstheFRsoftheantibody(orantigenbindingfragmentthereoflmaybeidenticalto 

thehumangermlinesequencesormaybenaturallyorartificiallymodified.Anaminoacid 

consensussequencemaybedefinedbasedonaside-by-sideanalysisoftwoormoreCDRs.  

[079] SubstitutionofoneormoreCDRresiduesoromissionofoneormoreCDRsisalso 

possible.AntibodieshavebeendescribedinthescientificliteratureinwhichoneortwoCDRs 

canbedispensedwithforbinding.Padlanatal.(FASEBJ.1995,9:133-139)analyzedthe 

contactregionsbetweenantibodiesandtheirantigensbasedonpublishedcrystalstructuresand 

concludedthatonlyaboutonefifthtoonethirdofCDRresiduesactuallycontacttheantigen.  

PadlanalsofoundmanyantibodiesinwhichoneortwoCDRshadnoaminoacidsincontact 

withanantigen(seealsoVajdosatal.2002JMolBiol320:415-428).  

12 

interspersedwithregionsthataremoreconservedtermedframeworkregions(FR).EachVH
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[080]CDRresiduesnotcontactingantigencanbeidentifiedbasedonpreviousstudiesby 

molecularmodelingand/orempirically.IfaCDRorresidue(s)thereofisomitteditisusually 

substitutedwithanaminoacidoccupyingthecorrespondingpositioninanotherhumanantibody 

sequenceoraconsensusofsuchsequences.PositionsforsubstitutionwithinCDRsandamino 

acidstosubstitutecanalsobeselectedempirically.Empiricalsubstitutionscanbeconservative 

ornon-conservativesubstitutions.  

[081]ThefullyhumanPDGF-Bmonoclonalantibodiesdisclosedhereinmaycompriseoneor 

moreaminoacidsubstitutionsinsertionsand/ordeletionsintheframeworkand/orCDRregions 

oftheheavyandlightchainvariabledomainsascomparedtothecorrespondinggermline 

sequences.Suchmutationscanbereadilyascertainedbycomparingtheaminoacidsequences 

disclosedhereintogermlinesequencesavailablefromforexamplepublicantibodysequence 

databases.Thepresentdisclosureincludesantibodiesandantigen-bindingfragmentsthereof, 

whichare derivedfromanyoftheaminoacidsequencesdisclosedhereinwhereinoneormore 

aminoacidswithinoneormoreframeworkand/orCDRregionsaremutatedtothecorresponding 

residue(s)ofthegermlinesequencefromwhichtheantibodywasderivedortothe 

correspondingresidue(s)ofanotherhumangermlinesequenceortoaconservativeaminoacid 

substitutionofthecorrespondinggermlineresidue(s)(suchsequencechangesarereferredto 

hereincollectivelyasIgermlinemutations").Apersonofordinaryskillintheartstartingwith 

theheavyandlightchainvariableregionsequencesdisclosedhereincaneasilyproduce 

numerousantibodiesandantigen-bindingfragmentsthatcompriseoneormoreindividual 

germlinemutationsorcombinationsthereofIncertainembodimentsalloftheframework 

theoriginalgermlinesequencefromwhichtheantibodywasderived.Inotherembodiments, 

onlycertainresiduesaremutatedbacktotheoriginalgermlinesequencee.g., onlythemutated 

residuesfoundwithinthefirstSaminoacidsofFRiorwithinthelastSaminoacidsofFR4,or 

onlythemutatedresiduesfoundwithinCDR1,CDR2orCDR3.Inotherembodimentsoneor 

moreoftheframeworkand/orCDRresidue(s)aremutatedtothecorrespondingresidue(s)ofa 

differentgermlinesequence(i.e., agermlinesequencethatisdifferentfromthegermline 

sequencefromwhichtheantibodywasoriginallyderived).Furthermoretheantibodiesofthe 

presentdisclosuremaycontainanycombinationoftwoormoregermlinemutationswithinthe 

frameworkand/orCDRregionse.g., whereincertainindividualresiduesaremutatedtothe 

correspondingresidueofaparticulargermlinesequencewhilecertainotherresiduesthatdiffer 

fromtheoriginalgermlinesequencearemaintainedoraremutatedtothecorrespondingresidue 

ofadifferentgermlinesequence.Onceobtainedantibodiesandantigen-bindingfragmentsthat 
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containoneormoregermlinemutationscanbeeasilytestedforoneormoredesiredproperty 

suchasimprovedbindingspecificityincreasedbindingaffinityimprovedorenhanced 

antagonisticoragonisticbiologicalproperties(asthecasemaybe),reducedimmunogenicityetc.  

Antibodiesandantigen-bindingfragmentsobtainedinthisgeneralmannerareencompassed 

withinthepresentdisclosure.  

[082]Thepresentdisclosurealsoincludesfullyhumananti-PDGF-Bmonoclonalantibodies 

comprisingvariantsofanyoftheHCVRLCVRand/orCDRaminoacidsequencesdisclosed 

hereinhavingoneormoreconservativesubstitutions.Forexamplethepresentdisclosure 

includesanti-PDGF-BantibodieshavingHCVRLCVRand/orCDRaminoacidsequences 

withe.g.,10orfewer,8orfewer,6orfewer,4orfeweretc.conservativeaminoacid 

substitutionsrelativetoanyoftheHCVRLCVRand/orCDRaminoacidsequencesdisclosed 

herein.  

[083]Theterm"humanantibody",asusedhereinisintendedtoincludeantibodieshaving 

variableandconstantregionsderivedfromhumangermlineimmunoglobulinsequences.The 

humanmAbsofthedisclosuremayincludeaminoacidresiduesnotencodedbyhumangermline 

immunoglobulinsequences(e.g.,mutationsintroducedbyrandomorsite-specificmutagenesisin 

vitroorbysomaticmutationinvivo),forexampleintheCDRsandinparticularCDR3.  

Howevertheterm"humanantibody", asusedhereinisnotintendedtoincludemAbsinwhich 

CDRsequencesderivedfromthegermlineofanothermammalianspecies(e.g., mouse),have 

beengraftedontohumanFRsequences.  

[084]Thetemuipulmonaryhypertension"("PH")isatemiusedtodescribehighbloodpressure 

handrefertohighbloodpressureinthearteriesthroughoutthebody.  

[085]Thetermpulmonaryarterialhypertension"("PAH")referstoaprogressivelungdisorder 

whichischaracterizedbysustainedelevationofpulmonaryarterypressure.Thosepatientswith 

PAHtypicallyhavepulmonaryarterypressurethatisequaltoorgreaterthan25mmHgwitha 

pulmonarycapillaryorleftatrialpressureequaltoorlessthan15mmHg.Thesepressuresare 

typicallymeasuredinasubjectatrestusingright-heartcatheterization.PAHwhenuntreated, 

leadstodeath(onaverage)within2.8yearsafterbeingdiagnosed.  

[086]TheWorldHealthOrganization(WHO)hasprovidedaclinicalclassificationofPAHof 

fivegroups(Simonneauatal.JAmCoilCardiol.2013~62(25S),theentirecontentsofwhich 

areincorporatedhereinbyreference): 

1. Pulmonaryarterialhypertension(PAH) 

1. 1. Idiopathic 
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inthelungsfromanycause.Theterms"hypertension"or" highbloodpressure ontheother
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1.2.Heritable 

1.2.1.BMPR2 

1.2.2.ALKiENGSMAD9,CAViKCNK3 

1.2.3.Unknown 

1.3. Drug-andtoxin-induced 

1.4.Associatedwith: 

1.4.1. Connectivetissuediseases 

1.4.2.HJVinfection 

1.4.3.PortalHypertension 

1.4.4.Congenitalheartdiseases 

1.4.5.Schistosomiasis 

1'. Pulmonaryveno-occiusivedisease(PVOD)and/orpulmonarycapillaryhemangiomatosis 

(PCH) 

1''. Persistentpulmonaryhypertensionofthenewborn(PPHN) 

2.Pulmonaryhypertensionduetoleftheartdisease 

2.1. Leftventricularsystolicdysfunction 

2.2.Leftventriculardiastolicdysfunction 

2.3.Valvulardisease 

2.4.Congenital/acquiredleftheartinflow/outflowtractobstructionandcongenital 

cardiomyopathies 

33 Pulmonaryhypertensionduetolungdiseaseand/orhypoxia 

3.2.Interstitiallungdisease 

3.33 Otherpulmonarydiseaseswithmixedrestrictiveandobstructivepattern 

3.43Sleep-disorderedbreathing 

3.53Alveolarhypoventilationdisorders 

3.6.Chronicexposuretohighaltitude 

3.73 Developmentalabnormalities 

4.Chronicthromboembolicpulmonaryhypertension(CTEPH) 

5.Pulmonaryhypertensionwithunclearmultifactorialmechanisms 

53 1. Hematologicdisorders:chronichemolyticanemiamyeloproliferativedisorders 

splenectomy 

53 2. Systemicdisorders:sarcoidosis, pulmonaryhistiocytosis, lymphangioleimoyomatosis 

5.33 Metabolicdisorders:glycogenstoragediseaseGaucherdiseasethyroiddisorders 

15 

33 1. Chronicobstructivepulmonarydisease
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5.43Others:tumoralobstructionfibrosingrnediastinitischronicrenalfailureondialysis 

segmentalPH.  

[087]Inoneembodimentasubjectthatwouldbenefitfromthemethodsofthepresentdisclosure 

isasubjecthavingGroupI(WHO)PAW 

[088]PAHatbaseline(e.g.,whendiagnosed)canbemildmoderateorsevereasmeasuredfor 

examplebytheWHOfunctionalclasswhichisameasureofdiseaseseverityinpatientswith 

PAH.TheWHOfunctionalclassificationisanadaptationoftheNewYorkHeartAssociation 

(NYHA)systemandisroutinelyusedtoqualitativelyassessactivitytoleranceforexamplein 

monitoringdiseaseprogressionandresponsetotreatment(Rubin(2004)Chest126:7-10).There 

arefourfunctionalclassesrecognizedintheWHOsystem: 

ClassI:pulmonaryhypertensionwithoutresultinglimitationofphysicalactivity; 

ordinaryphysicalactivitydoesnotcauseunduedyspneaorfatiguechestpainornearsyncope~ 

ClassII:pulmonaryhypertensionresultinginslightlimitationofphysicalactivity~ 

patientcomfortableatrest;ordinaryphysicalactivitycausesunduedyspneaorfatiguechestpain 

ornearsyncope; 

ClassIII:pulmonaryhypertensionresultinginmarkedlimitationofphysicalactivity~patient 

comfortableatrest;lessthanordinaryactivitycausesunduedyspneaorfatiguechestpainor 

nearsyncope;and 

ClassIV:pulmonaryhypertensionresultingininabilitytocarryoutanyphysicalactivity 

withoutsymptoms;patientmanifestssignsofright-heartfailuredyspneaand/orfatiguemaybe 

presentevenatrestdiscomfortisincreasedbyanyphysicalactivity.  

isasubjecthavingatbaselinePAHe.g.,GroupI(WHO)PAH)ofWHOClassI.Inanother 

embodimentasubjectthatwouldbenefitfromthemethodsofthepresentdisclosureisasubject 

havingatbaselinePAH(e.g.,GroupI(WHO)PAH)ofWHOClassII. Inanother 

embodimentasubjectthatwouldbenefitfromthemethodsofthepresentdisclosureisasubject 

havingatbaselinePAHe.g.,GroupI(WHO)PAH)ofWHOClassIII.  

[090]Asusedhereinasubject"isananimalsuchasamammalincludingaprimate(suchasa 

humananon-humanprimatee.g., amonkeyandachimpanzee),anon-primate(suchasacow, 

apigacamelallamaahorseagoatarabbitasheepahamster, aguineapigacatadoga 

ratamouseahorseandawhale),orabird(e.g.,aduckoragoose).  

[091]Inoneembodimentthesubjectisahumansuchasahumanbeingtreatedorassessedfor 

PAHe.g.,GroupI(WHO)PAH;ahumanatriskforPAHe.g.,GroupI(WHO)PAH;ahuman 
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havingPAHe.g.,GroupI(WHO)PAH;and/orhumanbeingtreatedforPAHe.g.,GroupI 

(WHO)PA),asdescribedherein.  

[092]Asusedhereinthetermstreating"or"treatment"refertoabeneficialordesiredresult 

includingbutnotlimitedtoalleviationorameliorationofoneormoresymptomsassociated 

withPAHe.g.,GroupI(WHO)PAH)."Treatment"canalsomeanslowingthecourseofthe 

diseaseorreducingthedevelopmentofasymptomofdiseasereducingtheseverityoflater

developingdiseaseorprolongingsurvivalascomparedtoexpectedsurvivalintheabsenceof 

treatment. Forexamplethereductioninthedevelopmentofasymptomassociatedwithsucha 

diseasedisorderorcondition(e.g., byatleastabout10%onaclinicallyacceptedscaleforthat 

diseaseordisorder),ortheexhibitionofdelayedsymptomsdelayed(e.g., bydaysweeks 

monthsoryears)isconsideredeffectivetreatment.  
I, , 

[093]Thetermspecificallybinds' or'bindsspecificallyto orthelikemeansthatanantibody 
orantigen-bindingfragmentthereofformsacomplexwithanantigenthatisrelativelystable 

underphysiologicconditions.Specificbindingcanbecharacterizedbyanequilibrium 

dissociationconstantofatleastabout1x10 6 Morless(e.g., asmallerKDdenotesatighter 

binding).Methodsfordeterminingwhethertwomoleculesspecificallybindarewellknownin 

theartandincludeforexampleequilibriumdialysissurfaceplasmonresonanceandthelike.  

AsdescribedhereinantibodiesthatbindspecificallytoPDGF-Bhavebeenidentifiedbysurface 

plasmonresonance, e.g., BJACORETM.Moreovermulti-specificantibodiesthatbindtoone 

domaininPDGF-Bandoneormoreadditionalantigensorabi-specificthatbindstotwo 

differentregionsofPDGF-Barenonethelessconsideredantibodiesthat"specificallybind"as 

[094]Theterm"highaffinity"antibodyreferstothosemAbshavingabindingaffinitytoPDGF

Be 
, xpressedasKDofatleasti0'M~preferablyio~M~morepreferably10 9 Mevenmore 

preferably1010M, eyenmorepreferably10'1Masmeasuredbysurfaceplasmonresonance 

e.g., BJACORET M orsolution-affinityELISA.  

[095]Bytheterm"slowoffrate""Koff'or"kd"ismeanttodescribeanantibodythat 
1 4 -1 dissociatesfromPDGF-Bwitharateconstantof1xio 3s orlesspreferably1x10 s orless, 

asdetemiinedbysurfaceplasmonresonance, e.g.,BJACORET M 

I, 

[096]Thetemisantigen-bindingportion"ofanantibodyantigen-bindingfragment'ofan 
S 

antibodyandthelikeasusedhereinincludeanynaturallyoccumngenzymaticallyobtainable 

synthetic, orgeneticallyengineeredpolypeptideorglycoproteinthatspecificallybindsanantigen 

tofoanacomplex. Theterms"antigen-bindingfragment"ofanantibodyorIantibody 
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usedherein.
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fragment"asusedhereinreferstooneormorefragmentsofanantibodythatretaintheabilityto 

bindtoPDGF-B.  

[097]Inspecificembodimentsantibodyorantibodyfragmentsofthedisclosuremaybe 

conjugatedtoatherapeuticmoiety("immunoconjugate"),suchasanantibioticasecondanti

PDGF-BantibodyoranantibodytoacytokinesuchasIL-iJL-6,orTGF-f3,oranyother 

therapeuticmoietyusefulfortreatingpulmonaryarterialhypertension.  
IIS 

[098]Anisolatedantibody", asusedhereinisintendedtorefertoanantibodythatis 
substantiallyfreeofotherantibodies(Abs)havingdifferentantigenicspecificities(e.g.,an 

isolatedantibodythatspecificallybindsPDGF-Borafragmentthereofissubstantiallyfreeof 

AbsthatspecificallybindantigensotherthanPDGF-B).  
I' 

[099]Thetermsurfaceplasmonresonance asusedhereinreferstoanopticalphenomenon 
thatallowsfortheanalysisofreal-timebiomolecularinteractionsbydetectionofalterationsin 

proteinconcentrationswithinabiosensormatrixforexampleusingtheBJACORETMsystem 

(PharmaciaBiosensorABUppsalaSwedenandPiscatawayN.J.).  
I' 

[0100] Theterm"KD , asusedhereinisintendedtorefertotheequilibriumdissociation 
constantofaparticularantibody-antigeninteraction.  

[0101] Thetermepitopereferstoanantigenicdeterminantthatinteractswithaspecific 

antigen-bindingsiteinthevariableregionofanantibodymoleculeknownasaparatope.A 

singleantigenmayhavemorethanoneepitope.Thusdifferentantibodiesmaybindtodifferent 

areasonanantigenandmayhavedifferentbiologicaleffects.Thetermepitopealsoreferstoa 

siteonanantigentowhichBand/orTcellsrespond.Italsoreferstoaregionofanantigenthat 

epitopesaregenerallyasubsetofthestructuralepitopesandhavethoseresiduesthatdirectly 

contributetotheaffinityoftheinteraction.Epitopesmayalsobeconformationalthatis 

composedofnon-linearaminoacids.liiicertainembodimentsepitopesmayincludedeterminants 

thatarechemicallyactivesurfacegroupingsofmoleculessuchasaminoacidssugarsidechains 

phosphorylgroupsorsulfonylgroupsandincertainembodimentsmayhavespecificthree

dimensionalstructuralcharacteristicsand/orspecificchargecharactenstics.  
I' 

[0102] Thetermsubstantialidentity"orsubstantiallyidentical,"whenreferringtoanucleic 
acidorfragmentthereofindicatesthatwhenoptimallyalignedwithappropriatenucleotide 

insertionsordeletionswithanothernucleicacid(oritscomplementarystrand),thereis 

nucleotidesequenceidentityinatleastabout90%andmorepreferablyatleastabout95%,96%, 

97%,98%or99%ofthenucleotidebasesasmeasuredbyanywell-knownalgorithmof 

sequenceidentitysuchasFASTABLASTorGAPasdiscussedbelow.Anucleicacid 
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moleculehavingsubstantialidentitytoareferencenucleicacidmoleculemayincertain 

instancesencodeapolypeptidehavingthesameorsubstantiallysimilaraminoacidsequenceas 

thepolypeptideencodedbythereferencenucleicacidmolecule.  

[0103] Asappliedtopolypeptidestheterm"substantialsimilarity"orsubstantiallysimilar" 

meansthattwopeptidesequenceswhenoptimallyalignedsuchasbytheprogramsGAPor 

BESTFJTusingdefaultgapweightsshareatleast90%sequenceidentityevenmorepreferably 

atleast95%,98%or99%sequenceidentity.Preferablyresiduepositionswhicharenot 

identicaldifferbyconservativeaminoacidsubstitutions.A'conservativeaminoacid 

substitutionII, Sisoneinwhichanaminoacidresidueissubstitutedbyanotheraminoacidresidue 

havingasidechain(Rgroup)withsimilarchemicalproperties(e.g., chargeorhydrophobicity).  

Ingeneralaconservativeaminoacidsubstitutionwillnotsubstantiallychangethefunctional 

propertiesofaprotein.Incaseswheretwoormoreaminoacidsequencesdifferfromeachother 
S 

byconservativesubstitutionsthepercentordegreeofsimilaritymaybeadjustedupwardsto 

correctfortheconservativenatureofthesubstitution.Meansformakingthisadjustmentarewell 

knowntothoseofskillintheart.Seee.g.,Pearson(1994)MethodsMol.Biol.24:307-331, 

whichishereinincorporatedbyreference.Examplesofgroupsofaminoacidsthathaveside 

chainswithsimilarchemicalpropertiesinclude1)aliphaticsidechains:glycinealaninevaline 

leucineandisoleucine,2)aliphatic-hydroxylsidechains:serineandthreonine3)amide

containingsidechains:asparagineand , 4)aromaticsidechains:phenylalanine 

tyrosineand , 5)basicsidechains:lysinearginineandhistidine~6)acidicside 

chains:aspartateandglutamateand7)sulfur-containingsidechains:cysteineandmethionine.  

phenylalanine-tyrosine, lysme-argininealanine-valine, glutamate-aspartate, andasparagine

glutamine.Alternativelyaconservativereplacementisanychangehavingapositivevaluein 

thePAM25Olog-likelihoodmatrixdisclosedinGonnetetal.(1992)Science256:144345, 

hereinincorporatedbyreference.AI'moderatelyconservative"replacementisanychange 

havinganonnegativevalueinthePAM25Olog-likelihoodmatrix.  

[0104] Sequencesimilarityforpolypeptidesistypicallymeasuredusingsequenceanalysis 

software.Proteinanalysissoftwarematchessimilarsequencesusingmeasuresofsimilarity 

assignedtovarioussubstitutionsdeletionsandothermodificationsincludingconservative 

aminoacidsubstitutions.ForinstanceGCGsoftwarecontainsprogramssuchasGAPand 

BESTFJTwhichcanbeusedwithdefaultparameterstodeterniinesequencehomologyor 

sequenceidentitybetweencloselyrelatedpolypeptidessuchashomologouspolypeptidesfrom 

differentspeciesoforganismsorbetweenawildtypeproteinandamuteinthereofSee, e 
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GCGVersion6.1. PolypeptidesequencesalsocanbecomparedusingFASTAwithdefaultor 

recommendedparameters, aprograminGCGVersion6.1. FASTA(e.g.,FASTA2andFASTA3) 

providesalignmentsandpercentsequenceidentityoftheregionsofthebestoverlapbetweenthe 

queryandsearchsequences(Pearson(2000)supra).Anotherpreferredalgorithmwhen 

comparingasequenceofthedisclosuretoadatabasecontainingalargenumberofsequences 

fromdifferentorganismsisthecomputerprogramBLASTespeciallyBLASTPorTBLASTN, 

usingdefaultparameters.Seee.g.,Altschuletal.(1990)J.Mol.Biol.215:403-410and(1997) 

NucleicAcidsRes.25:3389-3402,eachofwhichishereinincorporatedbyreference.  

[0105] Inspecificembodimentstheantibodyorantibodyfragmentforuseinthemethodofthe 

disclosuremaybemono-specificbi-specificormulti-specific.Multi-specificantibodiesmaybe 

specificfordifferentepitopesofonetargetpolypeptideormaycontainantigen-bindingdomains 

specificforepitopesofmorethanonetargetpolypeptide.  

[0106] Bythephrase"Therapeuticallyeffectiveamount" asusedhereinisintendedtoinclude 

theamountofananti-PDGF-Bantibodyorantigen-bindingfragmentthereofthatwhen 

administeredtoasubjecthavingPAHe.g.,GroupI(WHO)PAHissufficienttoeffecttreatment 

ofthedisease(e.g., bydiminishingamelioratingormaintainingtheexistingdiseaseoroneor 

moresymptomsofdisease)ormanagethedisease.The"therapeuticallyeffectiveamount"may 
S 

varydependingontheanti-PDGF-Bantibodyorantigen-bindingfragmentthereofhowtheanti

PDGF-Bantibodyorantigen-bindingfragmentthereofisadministeredthediseaseandits 

severityandthehistoryageweightfamilyhistorygeneticmakeupstageofPAHthetypesof 

precedingorconcomitanttreatmentsifanyandotherindividualcharacteristicsofthepatientto 

,, S 

[0107] A"therapeuticallyeffectiveamountisalsointendedtoincludetheamountofananti
PDGF-Bantibodyorantigen-bindingfragmentthereofthatwhenadministeredtoasubjectis 

sufficienttoamelioratethediseaseoroneormoresymptomsofthedisease.Amelioratingthe 

diseaseincludesslowingthecourseofthediseaseorreducingtheseverityoflater-developing 

disease.  

[0108] A"therapeutically-effectiveamount"alsoincludesanamountofananti-PDGF-B 

antibodyorantigen-bindingfragmentthereofthatproducessomedesiredlocalorsystemic 

effectatareasonablebenefit/riskratioapplicabletoanytreatment.Anti-PDGF-Bantibodiesor 

antigen-bindingfragmentsthereofemployedinthemethodsofthepresentdisclosuremaybe 

administeredinasufficientamounttoproduceareasonablebenefit/riskratioapplicabletosuch 

treatment.  
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GeneralDescription 
[0109]Platelet-derivedgrowthfactors(PDGFs)arepotentmitogensthatexistasfivedifferent 

dimericconfigurationscomposedoffourdifferentisofoansubunits:ABCandD.Thefive 

dimericformsofthePDGFsareAABBABCCandDDwhichareformedbydisulfide 

linkageofthecorrespondingindividualPDGFmonomers.PDGFligandsexerttheirbiological 

effectsthroughtheirinteractionswithPDGFreceptors(PDGFRs).PDGFRsaresingle-pass 

transmembranetyrosinekinasereceptorscomposedofheterodimericorhomodimeric 

associationsofanalpha(a)receptorchain(PDGFR-alpha)and/orabeta(f3)receptorchain 

(PDGF-B).ThusactivePDGFRsmayconsistofaaf3f3or41receptorchainpairings.PDGFRs 

shareacommondomainstructureincludingfiveextracellularimmunoglobulin(Ig)loopsa 

transmembranedomainandasplitintracellulartyrosinekinase(TK)domain.Theinteraction 

betweendimericPDGFligandsandPDGFRsleadstoreceptorchaindimerizationreceptor 

autophosphorylationandintracellularsignaltransduction.Ithasbeendemonstratedinvitrothat 

f3f3receptorsareactivatedbyPDGF-BBand-DDwhilec43receptorsareactivatedbyPDGF-BB, 

-cc-DDand-ABandwxreceptorsareactivatedbyPDGF-AA-BB,-CCand-AB(seeAndrae 
etal.(2008)GenesDev22(10):1276-1312).  

[0110] TheantibodiesdescribedhereindemonstratespecificbindingtoPDGF-Bandinsome 

embodimentsmaybeusefulfortreatingpatientssufferingfrompulmonaryarterialhypertension.  

Theymaybeusedaloneorasadjuncttherapywithothertherapeuticmoietiesormodalities 

knownintheartfortreatingpulmonaryarterialhypertensionsuchasbutnotlimitedtoiron 

supplementationthroughironsupplementsdietarychangestopromoteserumironand/or 

usedinconjunctionwithadditionalantibodiesspecificforantigensotherthanPDGF-Bormay 

combinedwithothertypesoftreatments.  

[0111] Insomeembodimentstheantibodiesdescribedhereinmaybeusefulinpreventing, 

treatingormanagingpulmonaryarterialhypertension.  

[0112] Incertainembodimentstheantibodiesofthedisclosureareobtainedfrommice 

immunizedwitha S 

primaryimmunogensuchasanativefulllengthhumanPDGF-B(SEQID 
NO:41)orPDGF-Bfragmentsfollowedbyimmunizationwithasecondaryimmunogenorwith 

animmunogenicallyactivefragmentofPDGF-B.  

[0113] TheimmunogenmaybeanimmunogenicfragmentofPDGF-BorDNAencodingthe 

fragmentthereof.TheimmunogenmaybePDGF-Bcoupledtoahistidinetagand/ortoa 

fragmentofFcregionofanantibody.  

[0114] TheaminoacidsequenceoffulllengthhumanPDGF-BisshownasSEQIDNO:41.  
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[0115] IncertainembodimentsantibodiesthatbindspecificallytoPDGF-Bmaybeprepared 

usingfragmentsoftheabove-notedregionsorpeptidesthatextendbeyondthedesignated 

regionsbyabout5toabout20aminoacidresiduesfromeitherorboththeNorCtemiinalends 

oftheregionsdescribedherein.Incertainembodimentsanycombinationoftheabove-noted 

regionsorfragmentsthereofmaybeusedinthepreparationofPDGF-B-specificantibodies.In 

certainembodimentsanyoneormoreoftheabove-notedregionsofPDGF-Borfragments 

thereofmaybeusedfor S 

preparingmonospecificbispecificormulti-specificantibodies.  

Antigen-BindingFragmentsofAntibodies 
I, 

[0116] Unlessspecificallyindicatedotherwisethetermantibody,'asusedhereinshallbe 
understoodtoencompassantibodymoleculescomprisingtwoimmunoglobulinheavychainsand 

twoimmunoglobulinlightchains(i.e."fullantibodymolecules")aswellasantigen-binding 

fragmentsthereof.Thetermsantigen-bindingportion"ofanantibody,"antigen-binding 

fragmentofanantibodyandthelikeasusedhereinincludeanynaturallyoccurring, 

enzymaticallyobtainablesynthetic, orgeneticallyengineeredpolypeptideorglycoproteinthat 

specificallybindsanantigentoformacomplex. Thetermsantigen-bindingfragment"ofan 

antibodyorantibodyfragment"asusedhereinreferstooneormorefragmentsofanantibody 

thatretaintheabilitytospecificallybindtoPDGF-B. AnantibodyfragmentmayincludeaFab 

fragmentaF(ab')2fragmentaFvfragmentadAbfragmentafragmentcontainingaCDRoran 

isolatedCDR.Antigen-bindingfragmentsofanantibodymaybederived, e.g., fromfull 

antibodymoleculesusinganysuitablestandardtechniquessuchasproteolyticdigestionor 

encodingantibodyvariableand(optionally)constantdomains.SuchDNAisknownand/oris 

readilyavailablefrome.g., commercialsourcesDNAlibraries(includinge.g., phage-antibody 

libraries),orcanbesynthesized.TheDNAmaybesequencedandmanipulatedchemicallyorby 

usingmolecularbiologytechniquesforexampletoarrangeoneormorevariableand/orconstant 

domainsintoasuitableconfigurationortointroducecodonscreatecysteineresiduesmodify, 

addordeleteaminoacidsetc.  

[0117] Non-limitingexamplesofantigen-bindingfragmentsinclude:(i)Fabfragments~(ii) 

F(ab')2fragments~(iii)Fdfragments~(iv)Fv , (v)single-chainFv(scFv)moleculew 

(vi)dAbfragmentsand(vii)minimalrecognitionunitsconsistingoftheaminoacidresiduesthat 

mimicthehypervariableregionofanantibody(e.g., anisolatedcomplementaritydetermining 

region(CDR)suchasaCDR3peptide),oraconstrainedFR3-CDR3-FR4peptide.Other 

engineeredmoleculessuchasdomain-specificantibodiessingle-domainantibodiesdomain

deletedantibodieschimericantibodies, CDR-graftedantibodies, diabodiestriabodies 

22 

recombinantgeneticengineeringtechniquesinvolvingthemanipulationandexpressionofDNA



WO2022/159875 PCT/IiS2022/O13666 

tetrabodiesminibodiesnanobodies(e.g.monovalentnanobodiesbivalentnanobodiesetc.), 

smallmodularimmunopharmaceuticals(SMIPs),andsharkvariableIgNARdomainsarealso 
I, 

encompassedwithintheexpressionantigen-bindingfragment" asusedherein.  
[0118]Anantigen-bindingfragmentofanantibodywilltypicallycompriseatleastonevariable 

domain.Thevariabledomainmaybeofanysizeoraminoacidcompositionandwillgenerally 
S 

compnseatleastoneCDRwhichisadjacenttoorinframewithoneormoreframework 

sequences.Inantigen-bindingfragmentshavingaViidomainassociatedwithaVLdomainthe 

VHandVLdomainsmaybesituatedrelativetooneanotherinanysuitablearrangement.For 
S 

examplethevariableregionmaybedimericandcontainVH- VHVH- VLorVL- VLdimers.  

Alternativelytheantigen-bindingfragmentofanantibodymaycontainamonomericVHorVL 

domain.  

[0119] Incertainembodimentsanantigen-bindingfragmentofanantibodymaycontainat 

leastonevariabledomaincovalentlylinkedtoatleastoneconstantdomain.Non-limiting, 

exemplaryconfigurationsofvariableandconstantdomainsthatmaybefoundwithinanantigen

bindingfragmentofanantibodyofthepresentdisclosureinclude:(i)VH-CHi~(ii)VH-CH2~(iii) 

VH-CH3~(iv)VH-CHl-CH2~(v)VH-CHl-CH2-CH3~(vi)VH-CH2-CH3~(vii)VH-CC(viii)VL 

CHi;(ix)VL-CH2;(x)VL-CHIt(xi)VL-CHl-CH2;(xii)VL-CHl-CH2-CH3;(xiii)VL-CH2-CH3; 

and(xiv)VL-CL.Inanyconfigurationofvariableandconstantdomainsincludinganyofthe 

exemplaryconfigurationslistedabovethevariableandconstantdomainsmaybeeitherdirectly 

linkedtooneanotherormaybelinkedbyafullorpartialhingeorlinkerregion.Ahingeregion 

mayconsistofatleast2(e.g.,5,10,15,20,40,60ormore)aminoacidswhichresultina 

polypeptidemolecule.Moreoveranantigen-bindingfragmentofanantibodyofthepresent 

disclosuremaycompriseahomo-dimerorhetero-dimer(orothermultimer)ofanyofthe 

variableandconstantdomainconfigurationslistedaboveinnon-covalentassociationwithone 

anotherand/orwithoneormore S 

monomericViiorVLdomain(e.g.,bydisulfidebond(s)).  
[0120] Aswithfullantibodymoleculesantigen-bindingfragmentsmaybemono-specificor 

multi-specific(e.g.,bi-specific).Amulti-specificantigen-bindingfragmentofanantibodywill 

typicallycompriseatleasttwodifferentvariabledomainswhereineachvariabledomainis 

capableofspecificallybindingtoaseparateantigenortoadifferentepitopeonthesameantigen.  

Anymulti-specificantibodyformatincludingtheexemplarybi-specificantibodyformats 

disclosedhereinmaybeadaptedforuseinthecontextofanantigen-bindingfragmentofan 

antibodyofthepresentdisclosureusingroutinetechniquesavailableintheart.  
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[0121] Thepresentdisclosureincludesanti-PDGF-Bantibodiesandantigen-bindingfragments 

havingimmunoglobulinchainsthatincludetheaminoacidsequencessetforthhereinaswellas 

vanantshavingcellularand/orinvitropost-translationalmodifications.Forexamplethepresent 

disclosureincludesantibodiesandantigen-bindingfragmentsthereofthatspecificallybindto 

PDGF-Bcomprisingheavyand/orlightchainaminoacidsequencessetforthherein(e.g., CDR

HiCDR-H2,CDR-H3,CDR-L1,CDR-L2and/orCDR-L3)aswellasantibodiesandfragments 

whereinoneormoreaminoacidresiduesisglycosylatedoneormoreAsnresiduesis 

deamidatedoneormoreresidues(e.g., MetTrpand/orHis)isoxidizedtheN-terminalGinis 

pyroglutamate(pyroB)and/ortheC-terminalLysineismissing.  

[0122] Thepresentdisclosureincludesrecombinantmethodsformakinganti-PDGF-B 

antibodiesorantigen-bindingfragmentsthereoforanimmunoglobulinchainthereofcomprising 

(i)introducingoneormorepolynucleotidesencodingalightand/oraheavyimmunoglobulin 

chainofsaidantibodyorantigen-bindingfragment(e.g., aheavychainorViithereofor 

immunoglobulincomprisingtheHCDR1,HCDR2andHCDR3thereofand/oralightchainorVL 

thereoforimmunoglobulincomprisingtheLCDR1,LCDR2andLCDR3thereof),forexample, 

whereinthepolynucleotideisinavectorand/orisoperablylinkedtoa , (ii)culturing 

thehostcell(e.g., Chinesehamsterovary(CHO)cellorPichiacellorPichiapastoriscell)under 

conditionfavorabletoexpressionofthepolynucleotide(s)and,(iii)optionallyisolatingthe 

antibodyorfragmentorchainfromthehostcelland/ormediuminwhichthehostcellisgrown.  

Whenmakinganantibodyorantigen-bindingfragmentcomprisingmorethanone 

immunoglobulinchaine.g., anantibodythatcomprisestwoheavyimmunoglobulinchainsand 

associationofthechainse.g., inthecelloronthecellsurfaceoroutsidethecellifsuchchains 

aresecretedsoastoformtheantibodyorantigen-bindingfragmentmolecule.Themethods 

includethosewhereinonlyaheavyimmunoglobulinchainoronlyalightimmunoglobulinchain 

(e.g., anyofthosediscussedhereinincludingmaturefragmentsand/orvariabledomainsthereofl 

isexpressed.Suchchainsareusefulforexampleasintermediatesintheexpressionofan 

antibodyorantigen-bindingfragmentthatincludessuchachain.Thepresentdisclosureincludes 

theproductsofsuchexpressionmethods(e.g., antibodiesantigen-bindingfragmentsVHSor 

VLs).  
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PreparationofHumanAntibodies 

[0123]Methodsforgeneratinghumanantibodiesintransgenicmiceareknownintheart.Any 

suchknownmethodscanbeusedinthecontextofthepresentdisclosuretomakehuman 

antibodiesthatspecificallybindtoPDGF-B.  

[0124]UsingVELOCIMMUNE®technology(seeforexampleUS6,596,541,Regeneron 

PharmaceuticalsVELOCIMMUNE®)oranyotherknownmethodforgeneratingmonoclonal 

antibodieshighaffinitychimericantibodiestoPDGF-Bareinitiallyisolatedhavingahuman 

variableregionandamouseconstantregion.TheVELOCIMMUNE®technologyinvolves 

generationofatransgenicmousehavingagenomecomprisinghumanheavyandlightchain 

variableregionsoperablylinkedtoendogenousmouseconstantregionlocisuchthatthemouse 

producesanantibodycomprisingahumanvariableregionandamouseconstantregionin 

responsetoantigenicstimulation.TheDNAencodingthevariableregionsoftheheavyandlight 

chainsoftheantibodyareisolatedandoperablylinkedtoDNAencodingthehumanheavyand 

lightchainconstantregions.TheDNAisthenexpressedinacellcapableofexpressingthefully 

humanantibody.  

[0125]GenerallyaVELOCIMMUNE®mouseischallengedwiththeantigenofinterestand 

lymphaticcells(suchasB-cells)arerecoveredfromthemicethatexpressantibodies.The 

lymphaticcellsmaybefusedwithamyelomacelllinetoprepareimmortalhybridomacelllines 

andsuchhybridomacelllinesarescreenedandselectedtoidentifyhybridomacelllinesthat 

produceantibodiesspecifictotheantigenofinterest.DNAencodingthevariableregionsofthe 

heavychainandlightchainmaybeisolatedandlinkedtodesirableisotypicconstantregionsof 

CHOcell.AlternativelyDNAencodingtheantigen-specific S antibodiesorthevariable 

domainsofthelightandheavychainsmaybeisolateddirectlyfromantigen-specific 

lymphocytes.  

[0126]Initiallyhigh-affinitychimericantibodiesareisolatedhavingahumanvariableregion 

andamouseconstantregion.Theantibodiesarecharacterizedandselectedfordesirable 

characteristicsincludingaffinityselectivityepitopeetc.Themouseconstantregionsare 

replacedwithadesiredhumanconstantregiontogeneratethefullyhumanantibodyofthe 

disclosureforexamplewildtypeormodifiedIgGiorJgG4.Whiletheconstantregionselected 

mayvaryaccordingtospecificusehighaffinityantigen-bindingandtargetspecificity 
characteristicsresideinthe S 

variableregion.  

[0127]Ingeneraltheantibodiesoftheinstantdisclosurepossessveryhighaffinitiestypically 

possessingKDoffromabout1O~2throughabouti0'Mwhenmeasuredbybindingtoantigen 
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eitherimmobilizedonsolidphaseorinsolutionphase.Themouseconstantregionsarereplaced 

withdesiredhumanconstantregionstogeneratethefullyhumanantibodiesofthedisclosure.  

Whiletheconstantregionselectedmayvaryaccordingtospecificusehighaffinityantigen

bindingandtargetspecificitycharacteristicsresideinthevariableregion.  

Bioequivalents 

[0128] Theanti-PDGF-Bantibodiesandantibodyfragmentsofthepresentdisclosure 

encompassproteinshavingaminoacidsequencesthatvaryfromthoseofthedescribed 
antibodiesbutthatretaintheabilitytobindPDGF-B. Such S 

vanantantibodiesandantibody 

fragmentscompriseoneormoreadditionsdeletionsorsubstitutionsofaminoacidswhen 

comparedtoparentsequencebutexhibitbiologicalactivitythatisessentiallyequivalenttothat 

ofthedescribedantibodies.Likewisetheantibody-encodingDNAsequencesofthepresent 

disclosureencompasssequencesthatcompriseoneormoreadditionsdeletionsorsubstitutions 

ofnucleotideswhencomparedtothedisclosedsequencebutthatencodeanantibodyorantibody 

fragmentthatisessentiallybioequivalenttoanantibodyorantibodyfragmentofthedisclosure.  

[0129] Twoantigen-bindingproteinsorantibodiesareconsideredbioequivalentiffor 

exampletheyarepharmaceuticalequivalentsorpharmaceuticalalternativeswhoserateand 

extentofabsorptiondonotshowasignificantdifferencewhenadministeredatthesamemolar 

doseundersimilarexperimentalconditionseithersingledoseormultipledoses.Some 

antibodieswillbeconsideredequivalentsorpharmaceuticalalternativesiftheyareequivalentin 

theextentoftheirabsorptionbutnotintheirrateofabsorptionandyetmaybeconsidered 

inthelabelingarenotessentialtotheattainmentofeffectivebodydrugconcentrationson, e 

chronicuseandareconsideredmedicallyinsignificantfortheparticulardrugproductstudied.  

[0130]Inoneembodimenttwoantigen-bindingproteinsarebioequivalentifthereareno 

clinicallymeaningfuldifferencesintheirsafetypurityandpotency.  

[0131]Inoneembodimenttwoantigen-bindingproteinsarebioequivalentifapatientcanbe 

switchedoneormoretimesbetweenthereferenceproductandthebiologicalproductwithoutan 

expectedincreaseintheriskofadverseeffectsincludingaclinicallysignificantchangein 

immunogenicityordiminishedeffectivenessascomparedtocontinuedtherapywithoutsuch 

switching.  

[0132]Inoneembodimenttwoantigen-bindingproteinsarebioequivalentiftheybothactbya 

commonmechanismormechanismsofactionfortheconditionorconditionsofusetotheextent 

thatsuchmechanismsareknown.  

26 

bioequivalentbecausesuchdifferencesintherateofabsorptionareintentionalandarereflected



WO2022/159875 PCT/IiS2022/O13666 

[0133]Bioequivalencemaybedemonstratedbyinvivoand/orinvitromethods.Bioequivalence 

measuresincludee.g., (a)aninvivotestinhumansorothermammalsinwhichthe 

concentrationoftheantibodyoritsmetabolitesismeasuredinbloodplasma, serumorother 

biologicalfluidasafunctionof , (b)aninvitrotestthathasbeencorrelatedwithandis 

reasonablypredictiveofhumaninvivobioavailabilitydata~(c)aninvivotestinhumansorother 

mammalsinwhichtheappropriateacutepharmacologicaleffectoftheantibody(oritstarget)is 

measuredasafunctionoftimeand(d)inawell-controlledclinicaltrialthatestablishessafety, 

efficacyorbioavailabilityorbioequivalenceofanantibody.  

[0134]Bioequivalentvariantsoftheantibodiesofthedisclosuremaybeconstructedbyfor 

examplemakingvarioussubstitutionsofresiduesorsequencesordeletingterminalorinternal 

residuesorsequencesnotneededforbiologicalactivity.Forexamplecysteineresiduesnot 

essentialforbiologicalactivitycanbedeletedorreplacedwithotheraminoacidstoprevent 

formationofunnecessaryorincorrectintramoleculardisulfidebridgesuponrenaturation.In 

othercontextsbioequivalentantibodiesmayincludeantibodyvariantscomprisingaminoacid 

changeswhichmodifytheglycosylationcharacteristicsoftheantibodiese.g., mutationsthat 

eliminateorremoveglycosylation.  

Anti-PDGF-BAntibodiesComprisingFeVariants 

[0135]Accordingtocertainembodimentsofthepresentdisclosureanti-PDGF-Bantibodiesare 

providedcomprisinganFcdomaincomprisingoneormoremutationswhichenhanceor 

diminishantibodybindingtotheFcRnreceptor, e.g., atacidicpHascomparedtoneutralpH.  

theCH2oraCH3regionoftheFcdomainwhereinthemutation(s)increasestheaffinityofthe 

FcdomaintoFcRninanacidicenvironment(e.g.,SinanendosomewherepHrangesfromabout 

5.5toabout6.0).Suchmutationsmayresultinanincreaseinserumhalf-lifeoftheantibody 

whenadministeredtoananimal.  

[0136]AllpossiblecombinationsoftheforegoingFedomainmutationsandothermutations 

withintheantibodyvariabledomainsdisclosedhereinarecontemplatedwithinthescopeofthe 

presentdisclosure.  

[0137]Thepresentdisclosurealsoincludesanti-PDGF-Bantibodiescomprisingachimeric 
S 

heavychainconstant(Cii)regionwhereinthechimericCHregioncomprisessegmentsderived 

fromtheCHregionsofmorethanoneimmunoglobulinisotype.Forexampletheantibodiesof 

thedisclosuremaycompriseachimericCiiregioncomprisingpartorallofaCH2domain 

derivedfromahumanIgGihumanJgG2orhumanJgG4moleculecombinedwithpartorallof 

aCH3domainderivedfromahumanIgGihumanJgG2orhumanJgG4molecule.Accordingto 
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certainembodimentstheantibodiesofthedisclosurecompriseachimericCHregionhavinga 

chimerichingeregion.Forexampleachimerichingemaycomprisean11upperhingeI, amino 

acidsequence(aminoacidresiduesfrompositions216to227accordingtoEUnumbering) 

derivedfromahumanIgGiahumanJgG2orahumanJgG4hingeregioncombinedwitha 

"lowerhingeI, sequence(aminoacidresiduesfrompositions228to236accordingtoEU 

numbering)derivedfromahumanIgGiahumanJgG2orahumanJgG4hingeregion.  

Accordingtocertainembodimentsthechimerichingeregioncomprisesaminoacidresidues 

derivedfromahumanIgGiorahumanJgG4upperhingeandaminoacidresiduesderivedfrom 

ahumanJgG2lowerhinge.AnantibodycomprisingachimericCHregionasdescribedherein 

mayincertainembodimentsexhibitmodifiedFceffectorfunctionswithoutadverselyaffecting 

thetherapeuticorpharmacokineticpropertiesoftheantibody.(Seee.g., U.S. ProvisionalAppl.  

No.61/759,578,filedFebruary1,2013,thedisclosureofwhichisherebyincorporatedby 

referenceinitsentirety).  

BiologicalCharacteristicsoftheAntibodies 

[0138] ungeneraltheantibodiesofthepresentdisclosuremayfunctionbybindingtoPDGF

B. Insomeembodimentstheantibodiesofthepresentdisclosuremaybindtoanotherantigen 

(cross-reactiveantibodies).  

[0139] Iiicertainembodimentstheantibodiesofthepresentdisclosuremaybebi-specific 

antibodies.Thebi-specificantibodiesofthedisclosuremaybindoneepitopeinonedomainand 

mayalsobindoneepitopeinaseconddomainofPDGF-B.Incertainembodimentsthebi

[0140] Inoneembodimentthedisclosureprovidesafullyhumanmonoclonalantibodyor 

antigen-bindingfragmentthereofthatbindstoPDGF-Bwhereintheantibodyorfragment 

thereofexhibitsoneormoreofthefollowingcharacteristics:(i)comprisesaHCVRhavingan 

aminoacidsequenceselectedfromthegroupconsistingofSEQIDNO:2and22ora 

substantiallysimilarsequencethereofhavingatleast90%,atleast95%atleast98%oratleast 

99%sequenceidentity~(ii)comprisesaLCVRhavinganaminoacidsequenceselectedfromthe 

groupconsistingofSEQIDNO:10and30,orasubstantiallysimilarsequencethereofhavingat 

least90%,atleast95%atleast98%oratleast99%sequenceidentity~(iii)comprisesaHCDR3 

domainhavinganaminoacidsequenceselectedfromthegroupconsistingofSEQIDNO:8and 

28,orasubstantiallysimilarsequencethereofhavingatleast90%,atleast95%,atleast98%or 

atleast99%sequenceidentity~andaLCDR3domainhavinganaminoacidsequenceselected 

fromthegroupconsistingofSEQIDNO:16and36orasubstantiallysimilarsequencethereof 

havingatleast90%,atleast95%atleast98%oratleast99%sequenceidentity;(iv)comprisesa 
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HCDR1domainhavinganaminoacidsequenceselectedfromthegroupconsistingofSEQID 

NO:4and24orasubstantiallysimilarsequencethereofhavingatleast90%,atleast95%at 

least98%oratleast99%sequenceidentity;aHCDR2domainhavinganaminoacidsequence 

selectedfromthegroupconsistingofSEQIDNO:6and26,orasubstantiallysimilarsequence 

thereofhavingatleast90%,atleast95%,atleast98%oratleast99%sequenceidentity~a 

LCDR1domainhavinganaminoacidsequenceselectedfromthegroupconsistingofSEQID 

NO:12and32,orasubstantiallysimilarsequencethereofhavingatleast90%atleast95%,at 

least98%oratleast99%sequenceidentity~andaLCDR2domainhavinganaminoacid 

sequenceselectedfromthegroupconsistingofSEQIDNO:14and34,orasubstantiallysimilar 

sequencethereofhavingatleast90%,atleast95%,atleast98%oratleast99%sequence 

identity;and(v)bindstoPDGF-BwithaKDequaltoorlessthanio'.  

[0141] Certainanti-PDGF-Bantibodiesofthepresentdisclosureareabletobindtoand 

neutralizetheactivityofPDGF-Basdetemuiinedbyin Uvitroorinvitoassays.Theabilityofthe 

antibodiestobindtoandneutralizetheactivityofPDGF-Bmaybemeasuredusinganystandard 

methodknowntothoseskilledintheartincludingbindingassaysoractivityassaysas 

describedherein.  

[0142] Thepeptidesmaybemodifiedtoincludeadditionorsubstitutionofcertainresiduesfor 
S 

taggingorforpurposesofconjugationtocarriermoleculessuchasKLH.Forexamplea 

cysteinemaybeaddedateithertheN-terminalorC-terminalendofapeptideoralinker 

sequencemaybeaddedtopreparethepeptideforconjugationtoforexampleKLHfor 

immunization.  

theymaycontainanN-terminalorC-terminallabelormoiety.Inoneembodimentthelabelor 

moietyisbiotin.hiabindingassaythelocationofalabel(ifany)maydeterminetheorientation 

ofthepeptiderelativetothesurfaceuponwhichthepeptideisbound.Forexampleifasurface 

iscoatedwithavidinapeptidecontaininganN-terminalbiotinwillbeorientedsuchthattheC

terminalportionofthepeptidewillbedistaltothesurface.Inoneembodimentthelabelmaybe 

aradionuclideafluorescentdyeoraMRJ-detectablelabel.Incertainembodimentssuchlabeled 

antibodiesmaybeusedindiagnosticassaysincludingimagingassays.  

EpitopeMappingandRelatedTechnologies 

[0144] Thepresentdisclosureincludesanti-PDGF-Bantibodieswhichinteractwithoneor 

moreaminoacidsfoundwithinoneormoreregionsofPDGF-B. Theepitopetowhichthe 

antibodiesbindmayconsistofasinglecontiguoussequenceof3ormore(e.g.,3,4,5,6,7,8,9, 
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10,11,12,13,14,15,16,17,18,19,2Oormore)aminoacidslocatedwithinanyofthe 

aforementionedregionsofthePDGF-Bmolecule(e.g.alinearepitopeinadomain).  

Alternativelytheepitopemayconsistofapluralityofnon-contiguousaminoacids(oramino 

acidsequences)locatedwithineitherorbothoftheaforementionedregionsofthePDGF-B 

molecule(e.g.aconformationalepitope).  

[0145] Varioustechniquesknowntopersonsofordinaryskillintheartcanbeusedto 

determinewhetheranantibody"interactswithoneormoreaminoacids"withinapolypeptideor 

protein.Exemplarytechniquesincludeforexampleroutinecross-blockingassayssuchasthat 

describedinAntibodiesHarlowandLane(ColdSpringHarborPressColdSpringHarborNY).  

Othermethodsincludealaninescanningmutationalanalysispeptideblotanalysis(Reineke 

(2004)MethodsMolBiol248:443-63),peptidecleavageanalysiscrystallographicstudiesand 

NMRanalysis.Inadditionmethodssuchasepitopeexcision, epitopeextractionandchemical 

modificationofantigenscanbeemployed(Tomer(2000)ProteinScience9:487-496).Another 

methodthatcanbeusedtoidentifytheaminoacidswithinapolypeptidewithwhichanantibody 

interactsishydrogen/deuteriumexchangedetectedbymassspectrometry.Ingeneraltermsthe 

hydrogen/deuteriumexchangemethodinvolvesdeutenum-labelingtheproteinofinterest, 

followedbybindingtheantibodytothedeuterium-labeled S 

protein.Nexttheprotein/antibody 
complexistransferredtowaterandexchangeableprotonswithinaminoacidsthatareprotected 

bytheantibodycomplexundergodeuterium-to-hydrogenback-exchangeataslowerratethan 

exchangeableprotonswithinaminoacidsthatarenotpartoftheinterface.Asaresultamino 

acidsthatformpartoftheprotein/antibodyinterfacemayretaindeuteriumandthereforeexhibit 

oftheantibodythetargetproteinissubjectedtoproteasecleavageandmassspectrometry 

analysistherebyrevealingthepeptidescontainingthedeuterium-labeledresiduesthatcontain 

specificaminoacidswithwhichtheantibodyinteracts. Seee.g., Ehring(1999)Analytical 

Biochemistry267(2):252-259~EngenandSmith(2001)Anal.Chem.73:256A-265A.  

[0146] ThetermepitopereferstoasiteonanantigentowhichBand/orTcellsrespond.B

cellepitopescanbeformedbothfromcontiguousaminoacidsornoncontiguousaminoacids 
S 

juxtaposedbytertiaryfoldingofaprotein.Epitopesforniedfromcontiguousaminoacidsare 

typicallyretainedonexposuretodenaturingsolventswhereasepitopesformedbytertiary 

foldingaretypicallylostontreatmentwithdenaturingsolvents.Anepitopetypicallyincludesat 

least3andmoreusuallyatleast5or8-10aminoacidsinauniquespatialconformation.  

[0147] Modification-AssistedProfiling(MAP),alsoknownasAntigenStructure-based 

AntibodyProfiling(ASAP)isamethodthatcategorizeslargenumbersofmonoclonalantibodies 
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relativelyhighermasscomparedtoaminoacidsnotincludedintheinterface.Afterdissociation
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(mAbs)directedagainstthesameantigenaccordingtothesimilaritiesofthebindingprofileof 

eachantibodytochemicallyorenzymaticallymodifiedantigensurfaces(seeUS2004/0101920, 

hereinspecificallyincorporatedbyreferenceinitsentirety).Eachcategorymayreflectaunique 

epitopeeitherdistinctlydifferentfromorpartiallyoverlappingwithepitoperepresentedby 

anothercategory.Thistechnologyallowsrapidfilteringofgeneticallyidenticalantibodiessuch 

thatcharacterizationcanbefocusedongeneticallydistinctantibodies.Whenappliedto 

hybridomascreeningMAPmayfacilitateidentificationofrarehybridomaclonesthatproduce 

mAbshavingthedesiredcharacteristics.MAPmaybeusedtosorttheantibodiesofthe 

disclosureintogroupsofantibodiesbindingdifferentepitopes.  

[0148] Incertainembodimentstheanti-PDGF-Bantibodiesorantigen-bindingfragments 

thereofbindanepitopewithinanyoneormoreoftheregionsexemplifiedinhumanPDGF-Bas 

exemplifiedinSEQIDNO:41, ortoafragmentthereof 

[0149] Thepresentdisclosureincludeshumananti-PDGF-Bantibodiesthatbindtothesame 

epitopeoraportionoftheepitopeasanyofthespecificexemplaryantibodiesdescribedherein 

oranantibodyhavingtheCDRsequencesofanyoftheexemplaryantibodiesdescribed 

herein.Likewisethepresentdisclosurealsoincludesanti-PDGF-Bantibodiesthatcompetefor 

bindingtoPDGF-BoraPDGF-Bfragmentwithanyofthespecificexemplaryantibodies 

describedhereinoranantibodyhavingtheCDRsequencesofanyoftheexemplaryantibodies 

describedherein.  

[0150]Onecaneasilydeterminewhetheranantibodybindstothesameepitopeasorcompetes 

forbindingwithareferenceanti-PDGF-Bantibodybyusingroutinemethodsknownintheart.  

BantibodyofthedisclosurethereferenceantibodyisallowedtobindtoaPDGF-Bproteinor 

peptideundersaturatingconditions.NexttheabilityofatestantibodytobindtothePDGF-B 

moleculeisassessed.IfthetestantibodyisabletobindtoPDGF-Bfollowingsaturationbinding 

withthereferenceanti-PDGF-Bantibodyitcanbeconcludedthatthetestantibodybindstoa 

differentepitopethanthereferenceanti-PDGF-Bantibody.Ontheotherhandifthetest 

antibodyisnotabletobindtothePDGF-Bproteinfollowingsaturationbindingwiththe 

referenceanti-PDGF-Bantibodythenthetestantibodymaybindtothesameepitopeasthe 

epitopeboundbythereferenceanti-PDGF-Bantibodyofthedisclosure.  

[0151]Todetermineifanantibodycompetesforbindingwithareferenceanti-PDGF-B 

antibodytheabove-describedbindingmethodologyisperformedintwoorientations:unafirst 

orientationthereferenceantibodyisallowedtobindtoaPDGF-Bproteinundersaturating 

conditionsfollowedbyassessmentofbindingofthetestantibodytothePDGF-Bmolecule.Ina 
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secondorientationthetestantibodyisallowedtobindtoaPDGF-Bmoleculeundersaturating 

conditionsfollowedbyassessmentofbindingofthereferenceantibodytothePDGF-Bmolecule.  

Ifinbothorientationsonlythefirst(saturating)antibodyiscapableofbindingtothePDGF-B 

moleculethenitisconcludedthatthetestantibodyandthereferenceantibodycompetefor 

bindingtoPDGF-B. Aswillbeappreciatedbyapersonofordinaryskillintheartanantibody 

thatcompetesforbindingwithareferenceantibodymaynotnecessarilybindtotheidentical 

epitopeasthereferenceantibodybutmaystericallyblockbindingofthereferenceantibodyby 

bindinganoverlappingoradjacentepitope.  

[0152]Twoantibodiesbindtothesameoroverlappingepitopeifeachcompetitivelyinhibits 

(blocks)bindingoftheothertotheantigen.Thatisa1-,5-,10-,20-or100-foldexcessofone 

antibodyinhibitsbindingoftheotherbyatleast50%butpreferably75%,90%oreven99%as 

measuredinacompetitivebindingassay(see, e.g.,Junghansatal., CancerRes.199050:1495

1502).Alternativelytwoantibodieshavethesameepitopeifessentiallyallaminoacidmutations 

intheantigenthatreduceoreliminatebindingofoneantibodyreduceoreliminatebindingofthe 

other.Twoantibodieshaveoverlappingepitopesifsomeaminoacidmutationsthatreduceor 

eliminatebindingofoneantibodyreduceoreliminatebindingoftheother.  

[0153]Additionalroutineexperimentation(e.g., peptidemutationandbindinganalyses)can 

thenbe S 

outtoconfirmwhethertheobservedlackofbindingofthetestantibodyisinfact 
duetobindingtothesameepitopeasthereferenceantibodyorifstericblocking(oranother 

phenomenon)isresponsibleforthelackofobservedbinding.Experimentsofthissortcanbe 

performedusingELISARIAsurfaceplasmonresonanceflowcytometryoranyother 

Immunoconjugates 

[0154] Thedisclosureencompassesahumananti-PDGF-Bmonoclonalantibodyconjugatedto 

atherapeuticmoiety("immunoconjugate"),suchasanagentthatiscapableofreducingthe 

severityofpulmonaryarterialhypertensionortoameliorateatleastonesymptomassociated 

withpulmonaryarterialhypertension.Asusedhereintheterm"S referstoan 

antibodythatischemicallyorbiologicallylinkedtoaradioactiveagent, acytokineaninterferon 

atargetorreportermoietyanenzymeatoxinoratherapeuticagent.Theantibodymaybe 

linkedtotheradioactiveagent, cytokineinterferontargetorreportermoietyenzymetoxinor 

therapeuticagentatanylocationalongthemoleculesolongasitisabletobinditstarget.An 

exampleofimmunoconjugateisanantibodydrugconjugate.Insomeembodimentstheagent 

maybeaseconddifferentantibodytoPDGF-BortoacytokinesuchasIL-1, JL-6,ora 

chemokinesuchasTGF-f3.Thetypeoftherapeuticmoietythatmaybeconjugatedtotheanti
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quantitativeorqualitativeantibody-bindingassayavailableintheart.
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PDGF-Bantibodywilltakeintoaccounttheconditiontobetreatedandthedesiredtherapeutic 

effecttobeachieved.Examplesofsuitableagentsforformingimmunoconjugatesareknownin 

theartseeforexampleWO05/103081. Thepreparationofimmunoconjugatesand 

immunotoxinsisgenerallywellknownintheart(seee.g.,U.S.Pat.No.4340535).  

ImmunoconjugatesaredescribedindetailforexampleinUS7250492,US7420040andUS 

7411046eachofwhichisincorporatedhereinintheirentirety.  

Multi-specificAntibodies 

[0155]Theantibodiesofthepresentdisclosuremaybemono-specificbi-specificormulti

specific.Multi-specificantibodiesmaybespecificfordifferentepitopesofonetarget 

polypeptideormaycontainantigen-bindingdomainsspecificformorethanonetarget 

polypeptide.See, e.g.,Tuttetal.,1991,J.Immunol.147:6O-69~Kuferetal.,2004,Trends 

Biotechnol.22:238-244.Theantibodiesofthepresentdisclosurecanbelinkedtoorco-expressed 

withanotherfunctionalmoleculee.g.anotherpeptideorprotein.Forexampleanantibodyor 

fragmentthereofcanbefunctionallylinked(e.g.,bychemicalcouplinggeneticfusion 

noncovalentassociationorotherwise)tooneormoreothermolecularentitiessuchasanother 

antibodyorantibodyfragmenttoproduceabi-specificoramulti-specificantibodywithasecond 

bindingspecificity.Forexamplethepresentdisclosureincludesbi-specificantibodieswherein 

onearmofanimmunoglobulinisspecificfortheN-terminalregionofPDGF-Borafragment 

thereofandtheotherarmoftheimmunoglobulinisspecificfortheC-terminalregionofPDGF

Borasecondtherapeutictargetoris conjugatedtoatherapeuticmoiety.Anexemplarybi

ofafirstimmunoglobulin(Ig)CwiidomainandasecondIgCai~domainwhereinthefirstand 

secondIgCjndomainsdifferfromoneanotherbyatleastoneaminoacidandwhereinatleast 

oneaminoaciddifferencereducesbindingofthebi-specificantibodytoPDGF-Bascomparedto 

abi-specificantibodylackingtheaminoaciddifference.Variationsonthebi-specificantibody 

formatdescribedabovearecontemplatedwithinthescopeofthepresentdisclosure.  

[0156]Otherexemplarybispecificformatsthatcanbeusedinthecontextofthepresent 

disclosureincludewithoutlimitatione.g.scFv-basedordiabodybispecificformatsJgG-scFv 

fusionsdual variabledomain(DVD)-JgQuadromaknobs-into-holescommonlightchain(e.g., 

commonlightchainwithknobs-into-holes, ew.),CrossMabCrossFab,(SEED)bodyleucine 

zipperDuobodyJgGl/JgG2,dualactingFab(DAF)-JgGandMab 2 bispecificformats(seee.g., 

Kleinatal.2012,mAbs4:6,1- 11, andreferencescitedthereinforareviewoftheforegoing 

formats).Bispecificantibodiescanalsobeconstructedusingpeptide/nucleicacidconjugation 

e.g., whereinunnaturalaminoacidswithorthogonalchemicalreactivityareusedtogeneratesite
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specificantibody-oligonucleotideconjugateswhichthenself-assernbleintomultimeric 

complexeswithdefinedcompositionvalencyandgeometry.(Seee.g., Kazaneatal., J.Am.  

Chem.Soc.[Epub:Dec.4,2012]).  

TherapeuticAdministrationandFormulations 

[0157]Thedisclosureprovidestherapeuticcompositionscomprisingtheanti-PDGF-B 

antibodiesorantigen-bindingfragmentsthereofasdiscussedherein.Thetherapeutic 
S 

compositionsinaccordancewiththedisclosurecanbeadministeredwithsuitablecamers 

excipientsandotheragentsthatareincorporatedintoformulationstoprovideimprovedtransfer 

deliverytoleranceandthelike.Amultitudeofappropriateformulationscanbefoundinthe 

formularyknowntoallpharmaceuticalchemists:RemingtonsPharmaceuticalSciencesMack 

PublishingCompanyEastonPA.Theseformulationsincludeforexamplepowderspastes 

ointmentsjellieswaxesoilslipidslipid(cationicoranionic)containingvesicles(suchas 
S 

LIPOFECTIN®),DNAconjugatesanhydrousabsorptionpastesoil-in-waterandwater-in-oil 

emulsionsemulsionscarbowax(polyethyleneglycolsofvariousmolecularweights),semi-solid 
S 

gelsandsemi-solidmixturescontainingcarbowax.SeealsoPowellatal."Compendiumof 

excipientsforparenteralformulations"PDA(1998)JPharmSciTechnol52:238-311.  

[0158]Thedoseofantibodymayvarydependingupontheageandthesizeofasubjecttobe 

administeredtargetdiseaseconditionsrouteofadministrationandthelike.Whentheantibody 

ofthepresentdisclosureisusedforpreventingortreatingpulmonaryarterialhypertensionitis 

advantageoustointravenouslyadministertheantibodyofthepresentdisclosurenormallyata 

about10toabout90,orabout20toabout70mg/kgbodyweight.Dependingontheseverityof 

theconditionthefrequencyandthedurationofthetreatmentcanbeadjusted.Incertain 

embodimentstheantibodyorantigen-bindingfragmentthereofofthedisclosurecanbe 

administeredasaninitialdoseofatleastabout0.1mgtoabout800mgabout1toabout500mg, 

about5toabout300mgorabout10toabout200mgtoabout100mgortoabout50mg.In 

certainembodimentstheinitialdosemaybefollowedbyadministrationofasecondora 

pluralityofsubsequentdosesoftheantibodyorantigen-bindingfragmentthereofinanamount 

thatcanbeapproximatelythesameorlessthanthatoftheinitialdosewhereinthesubsequent 

dosesareseparatedbyatleast1dayto3days~atleastoneweekatleast2weeksatleast3 

weeksatleast4weeksatleast5weeksatleast6weeksatleast7weeksatleastSweeksat 

least9weeks~atleast10weeksatleast12weeksoratleast14weeks.  

[0159]Variousdeliverysystemsareknownandcanbeusedtoadministerthepharmaceutical 

compositionofthedisclosuree.g.,encapsulationinliposomesmicroparticlesmicrocapsules 
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recombinantcellscapableofexpressingthemutantvirusesreceptormediatedendocytosis(see 

e.g.,Wuetal.(1987)1Biol.Chem.262:4429-4432).Methodsofintroductionincludebutare 

notlimitedtointradermaltransdermalintramuscularintraperitonealintravenous 

subcutaneousintranasalepiduralandoralroutes.Thecompositionmaybeadministeredbyany 

convenientrouteforexamplebyinfusionorbolusinjectionbyabsorptionthroughepithelialor 

mucocutaneouslinings(e.g.,oralmucosarectalandintestinalmucosaetc.)andmaybe 

administeredtogetherwithotherbiologicallyactiveagents.Administrationcanbesystemicor 

local.Thepharmaceuticalcompositioncanbealsodeliveredinavesicleinparticularaliposome 

(seeforexampleLanger(1990)Science249:1527-1533).  

[0160]Theuseofnanoparticlestodelivertheantibodiesofthepresentdisclosureisalso 
S 

contemplatedherein.Antibody-conjugatednanoparticlesmaybeusedbothfortherapeuticand 

diagnosticapplications.Antibody-conjugatednanoparticlesandmethodsofpreparationanduse 

aredescribedindetailbyArruebo, M al.2009("Antibody-conjugatednanoparticlesfor 

biomedicalapplications"inJ.Nanomat.Volume2009,ArticleID439389,24pagesdoi: 

10.1155/2009/439389),incorporatedhereinbyreference.Nanoparticlesfordrugdeliveryhave 

alsobeendescribedinforexampleUS8277812,US8258256,US8257740,US8246995,US 

8236330eachincorporatedhereininitsentirety.  

[0161]Iiicertainsituations, thepharmaceuticalcompositioncanbedeliveredinacontrolled 

releasesystem.Inoneembodiment, apumpmaybeused.Inanotherembodimentpolymeric 

materialscanbeused.Inyetanotherembodimentacontrolledreleasesystemcanbeplacedin 

proximityofthecomposition'stargetthusrequiringonlyafractionofthesystemicdose.  

intracutaneousandintramuscularinjectionsdripinfusionsetc.Theseinjectablepreparations 

maybepreparedbymethodspubliclyknown.Forexampletheinjectablepreparationsmaybe 

prepared, e.g.,bydissolvingsuspendingoremulsifyingtheantibodyoritssaltdescribedabove 

inasterileaqueousmediumoranoilymediumconventionallyusedforinjections.Asthe 

aqueousmediumforinjectionsthereareforexamplephysiologicalsalineanisotonicsolution 

containingglucoseandotherauxiliaryagents, etc., whichmaybeusedincombinationwithan 

appropriatesolubilizingagentsuchasanalcohol(e.g., ethanol),apolyalcohol(e.g., propylene 

glycolpolyethyleneglycol),anonionicsurfactant[e.g.,polysorbate80,HCO-50 

(polyoxyethylene(50mol)adductofhydrogenatedcastoroil)], etc.Astheoilymediumthere 

areemployede.g., sesameoilsoybeanoil, etc., whichmaybeusedincombinationwitha 

solubilizingagentsuchasbenzylbenzoatebenzylalcoholetc.Theinjectionthuspreparedis 

preferablyfilledinanappropriateampoule.  
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[0163]Apharmaceuticalcompositionofthepresentdisclosurecanbedeliveredsubcutaneously 

orintravenouslywithastandardneedleandsyringe.Inadditionwithrespecttosubcutaneous 

deliveryapendeliverydevicereadilyhasapplicationsindeliveringapharmaceutical 

compositionofthedisclosure.Suchapendeliverydevicecanbereusableordisposable.A 

reusablependeliverydevicegenerallyutilizesareplaceablecartridgethatcontainsa 

pharmaceuticalcomposition.Onceallofthepharmaceuticalcompositionwithinthecartridgehas 

beenadministeredandthecartridgeisemptytheemptycartridgecanreadilybediscardedand 

replacedwithanewcartridgethatcontainsthepharmaceuticalcomposition.Thependelivery 

devicecanthenbereused.liiiadisposablependeliverydevicethereisnoreplaceablecartridge.  

Ratherthedisposablependeliverydevicecomesprefilledwiththepharmaceuticalcomposition 

heldinareservoirwithinthedevice.Oncethereservoirisemptiedofthepharmaceutical 

compositiontheentiredeviceisdiscarded.  

[0164]Numerousreusablepenandautoinjectordeliverydeviceshaveapplicationsinthe 

subcutaneousdeliveryofapharmaceuticalcompositionofthepresentdisclosure.Examples 

includebutcertainlyarenotlimitedtoAUTOPEN®(OwenMumfordInc.,WoodstockUK), 

DJSETRONJC T M pen(DisetronicMedicalSystemsBurghdorfSwitzerland),HUMALOGMIX 

75/25TMpenHUMALOG®penHUMALIN70/3OTMpen(EliLillyandCo.,IndianapolisIN), 

NOVOPEN®IIIandIII(NovoNordiskCopenhagenDenmark),NOVOPENJUNIOR T M 

(NovoNordiskCopenhagenDenmark),BDpen(BectonDickinsonFranklinLakesNJ), 

OPTIPEN®,OPTIPEN®PROOPTIPEN®STARLETandOPTICLIKT M (Sanofi-aventis 

FrankfurtGermany),tonameonlyafew.Examplesofdisposablependeliverydeviceshaving 

includebutcertainlyarenotlimitedtotheSOLOSTAR®pen(Sanofi-aventis),theFLEXPEN® 

(NovoNordisk),andtheKWIKPEN®(HUMALOG®),theSURECLICK®Autoinjector(,the 

PENLET(HaselmeierStuttgartGermany),theEPIPEN®(Mylan®andtheHUMIRA®Pen 

(AbbottLabsAbbottParkIL),tonameonlyafew.  

[0165]Advantageouslythepharmaceuticalcompositionsfororalorparenteralusedescribed 

abovearepreparedintodosageformsinaunitdosesuitedtofitadoseoftheactiveingredients.  

Suchdosageformsinaunitdoseincludeforexampletabletspillscapsulesinjections 

(ampoules),suppositoriesetc.Theamountoftheaforesaidantibodycontainedisgenerally 

about5toabout500mgperdosageforminaunit ,especiallyintheformofinjectionitis 
preferredthattheaforesaidantibodyiscontainedinabout5toabout100mgandinabout10to 

about250mgfortheotherdosageforms.Thepresentdisclosureincludesaninjectiondevice 

(e.g.,apre-filledsyringeorpre-filledautoinjector)oravial(e.g.,aglassorplasticvial) 
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comprisinganantibodyorantigen-bindingfragmentofthepresentdisclosureorpharmaceutical 

compositionthereofwhichincludesapharmaceuticallyacceptablecarrier.  

TherapeuticUsesoftheAntibodies 

[0166]Iiicertainembodimentsofthedisclosurethepresentantibodiesareusefulfortreating 

pulmonaryarterialhypertensionoratleastonesymptomassociatedwithpulmonaryarterial 

hypertension.Theantibodiesofthedisclosurearealsocontemplatedforprophylacticusein 

patientsatriskfordevelopingpulmonaryarterialhypertension.Thesepatientsincludethe 

elderlyorpatientsimmunocompromisedduetoillnessortreatmentwithimmunosuppressive 

therapeutics.Itiscontemplatedthattheantibodiesofthedisclosuremaybeusedaloneorin 

conjunctionwithasecondagentorthirdagentfortreatingpulmonaryarterialhypertensionor 

foralleviatingatleastonesymptomorcomplicationassociatedwithpulmonaryarterial 

hypertension.Thesecondorthirdagentsmaybedeliveredconcurrentlywiththeantibodiesof 

thedisclosureortheymaybeadministeredseparatelyeitherbeforeoraftertheantibodiesofthe 

disclosure.Apatientthatmayreceiveanantibodyorantigen-bindingfragmentofthedisclosure 

orapharmaceuticalcompositionthereofincludesforexampleananimalsuchasamammal 

suchasahuman(e.g., anelderlyhumanforexample,65yearsofageorolder),rabbitmouse 

ratcowpigdogprimatehorseorsheep.  

[0167]Iiiafurtherembodimentofthedisclosurethepresentantibodiesareusedforthe 

preparationofapharmaceuticalcompositionfortreatingpatientssufferingfrompulmonary 

arterialhypertension.  

[0168]Thepresentdisclosureincludescompositionsandtherapeuticformulationscomprising 

anyoftheanti-PDGF-Bantibodiesdescribedhereinincombinationwithoneormoreadditional 

therapeuticallyactivecomponentsandmethodsoftreatmentcomprisingadministeringsuch 

combinationstosubjectsinneedthereof 

[0169]Theanti-PDGF-Bantibodiesofthepresentdisclosuremaybeco-formulatedwithand/or 

administeredincombinationwithe.g., aVEGFantagoniste.g., a"VEGF-trapI, suchas 

afliberceptorotherVEGF-inhibitingfusionproteinassetforthinUS7,087,411 ananti-VEGF 

antibodyorantigenbindingfragmentthereof(e.g., bevacizumabranibizumab),asmall 

moleculekinaseinhibitorofVEGFreceptor(e.g., sunitinibsorafeniborpazopanib),orananti

VEGFreceptorantibody.Theanti-PDGF-BantibodymayalsobecombinedwithaPDGFligand 

antagonist(e.g., ananti-PDGF-BBantibodyananti-PDGF-DDantibodyananti-PDGF-CC 

antibodyananti-PDGF-ABantibodyorotherPDGFligandantagonistsuchasanaptamer[e.g., 
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ananti-PDGF-BaptamersuchasFovistaTMOphthotechCorp.,PrincetonNJ], anantisense 

moleculearibozymeansiRNA, apeptibodyananobodyoranantibodyfragmentdirected 

againstaPDGFligand).Inotherembodimentstheanti-PDGF-Bantibodiesofthepresent 

disclosuremaybeco-formulatedwithand/oradministeredincombinationwithanEGFR 

antagonist(e.g., ananti-EGFRantibody[e.g., cetuximaborpanitumumab]orsmallmolecule 

inhibitorofEGFR[e.g., gefitiniborerlotinib]),anantagonistofanotherEGFRfamilymember 

suchasHer2/ErbB2,ErbB3orErbB4(e.g., anti-ErbB2,anti-ErbB3oranti-ErbB4antibodyor 

smallmoleculeinhibitorofErbB2,ErbB3orErbB4activity),anantagonistspecificfor 

EGFRvlll(e.g., anantibodythatspecificallybindsEGFRvlII),acMETanagonist(e.g., ananti

cMETantibody),anJGF1Rantagonist(e.g., ananti-JGF1Rantibody),oraB-rafinhibitor(e.g., 

vemurafenibsorafenibGDC-0879,PLX-4720).Incertaininstancestheanti-PDGF

Bantibodiesofthepresentdisclosurearecombinedco-formulatedand/oradministeredin 

combinationwithaPDGFR-alphainhibitor(e.g., ananti-PDGFR-alphaantibody),aDLL4 

antagonist(e.g., ananti-DLL4antibodydisclosedinUS2009/0142354suchasREGN421),an 

Ang2antagonist(e.g., ananti-Ang2antibodydisclosedinUS2011/0027286suchasHi 

H685P),etc.Otheragentsthatmaybebeneficiallyadministeredincombinationwiththeanti

PDGF-Bantibodiesofthedisclosureincludecytokineinhibitorsincludingsmall-molecule 

cytokineinhibitorsandantibodiesthatbindtocytokinessuchasIL-1 JL-2,JL-3,JL-4,JL-5,IL

6,JL-8,JL-9,IL- JL-12,JL-13,JL-17,IL-iSortotheirrespectivereceptors.  

[0170]Theanti-PDGF-Bantibodiesofthedisclosuremayalsobeadministeredand/orco

formulatedincombinationwithantiviralsantibioticsanalgesicscorticosteroidssteroids, 
S 

Bantibodiesofthedisclosuremayalsobeadministeredaspartofatreatmentregimenthatalso 

includesradiationtreatmentand/orconventionalchemotherapy(e.g., inthecontextofmethods 

oftreatingcancerorinhibitingtumorgrowth).  

[0171]Anyoftheaforementionedadditionaltherapeuticallyactivecomponentsmaybe 

administeredincombinationwithanyoftheanti-PDGF-Bantibodiesofthepresentdisclosure 

forthetreatmentofanydiseaseordisorderinwhichadministrationofananti-PDGFR-beta 

antibodyisbeneficialincludinge.g., anyoftheeyediseasesfibroticdiseasesvascular 

diseasesand/orcancersmentionedherein.Forexampleinthecontextoftreatinganeyedisease 

(e.g., wetAMDdiabeticretinopathyCRVOoranyoftheothereyediseasesdescribedherein), 

ananti-PDGF-Bantibodyofthepresentdisclosuremaybeco-formulatedwithand/or 

administeredincombinationwithaVEGFantagoniste.g.aI'VEGF-trapI, suchasafliberceptor 
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otherVEGF-inhibitingfusionproteinassetforthinUS7,087,411 orananti-VEGFantibodyor 

antigenbindingfragmentthereof(e.g., bevacizumaborranibizumab).  

[0172]Inexemplaryembodimentsinwhichananti-PDGF-Bantibodyofthedisclosureis 

administeredincombinationwithaVEGFantagonist(e.g., aVEGFtrapsuchasaflibercept), 

includingadministrationofco-fomiulationscomprisingananti-PDGF-BantibodyandaVEGF 

antagonisttheindividualcomponentsmaybeadministeredtoasubjectand/orco-formulated 

usingavarietyofdosagecombinations.Forexampletheanti-PDGF-Bantibodymaybe 

administeredtoasubjectand/orcontainedinaco-formulationinanamountselectedfromthe 

groupconsistingofO.05mg,0.1mg,0.2mg,0.3mg,0.4mg,0.5mg,0.6mg,0.7mg,0.8mg, 

0.9mg,1.0mg,1.5mg,2.0mg,2.5mg,3.0mg,3.5mg,4.0mg,4.5mg,5.0mgand5.5mg~ 

andtheVEGFantagonist(e.g., aVEGFtrapsuchasaflibercept)maybeadministeredtothe 

subjectand/orcontainedinaco-formulationinanamountselectedfromthegroupconsistingof 

1.0mg,1.1mg,1.2mg,1.3mg,14mg,1.5mg,1.6mg,1.7mg,1.8mg,1.9mg,2.0mg,2.1 

mg,2.2mg,2.3mg,2.4mg,2.5mg,2.6mg,2.7mg,2.8mg,2.9mgand3.0mg.Exemplary 

anti-PDGF-Bantibody/afliberceptdosagecombinationsofthepresentdisclosureincludee.g.: 

(i)0.2mganti-PDGF-Bantibody+2mgaflibercept~(ii)0.5mganti-PDGF-Bantibody+2mg 

aflibercept;(iii)1mganti-PDGF-Bantibody+2mgaflibercept;(iv)3mganti-PDGF-B 

antibody+2mgaflibercept~and(v)4mganti-PDGFR-betaantibody+2mgaflibercept.The 

combinations/co-formulationsmaybeadministeredtoasubjectaccordingtoanyofthe 

administrationregimensdisclosedelsewherehereinincludinge.g., onceeveryweekonceevery 

2weeksonceevery3weeksonceeverymonthonceevery2monthsonceevery3months, 

[0173]Theadditionaltherapeuticallyactivecomponent(s)maybeadministeredtoasubjectprior 

toadministrationofananti-PDGF-Bantibodyofthepresentdisclosure.Forexampleafirst 
I, 

componentmaybedeemedtobeadministered"priortoasecondcomponentifthefirst 
componentisadministered1weekbefore72hoursbefore,60hoursbefore48hoursbefore,36 

hoursbefore,24hoursbefore,12hoursbefore,6hoursbefore,5hoursbefore,4hoursbefore,3 

hoursbefore,2hoursbefore,1hourbefore,30minutesbefore,15minutesbefore,10minutes 

before,5minutesbeforeorlessthan1minutebeforeadministrationofthesecondcomponent.In 

otherembodimentstheadditionaltherapeuticallyactivecomponent(s)maybeadministeredtoa 

subjectafteradministrationofananti-PDGF-Bantibodyofthepresentdisclosure.Forexample 

afirstcomponentmaybedeemedtobeadministered"afterI' asecondcomponentifthefirst 

componentisadministered1minuteafter,5minutesafter,10minutesafter,15minutesafter,30 

minutesafter,1hourafter,2hoursafter,3hoursafter,4hoursafter,5hoursafter,6hoursafter 
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12hoursafter,24hoursafter,36hoursafter,48hoursafter,60hoursafter,72hoursafter 

administrationofthesecondcomponent.Inyetotherembodimentstheadditionaltherapeutically 

activecomponent(s)maybeadministeredtoasubjectconcurrentwithadministrationofananti

PDGF-Bantibody.  

[0174]"Concurrent"administrationforpurposesofthepresentdisclosureincludese.g., 

administrationofananti-PDGF-Bantibodyandanadditionaltherapeuticallyactivecomponent 

toasubjectinasingledosageform(e.g., co-formulated),orinseparatedosageforms 

administeredtothesubjectwithinabout30minutesorlessofeachother.Ifadministeredin 

separatedosageformseachdosageformmaybeadministeredviathesameroute(e.g.,boththe 

anti-PDGFR-betaantibodyandtheadditionaltherapeuticallyactivecomponentmaybe 

administeredintravitreallysubcutaneouslyetc.);alternativelyeachdosageformmaybe 

administeredviaadifferentroute(e.g., theanti-PDGF-Bantibodymaybeadministered 

Intravitreallyandtheadditionaltherapeuticallyactivecomponentmaybeadministered 

systemically).Inanyeventadministeringthecomponentsinasingledosagefrominseparate 

dosageformsbythesamerouteorinseparatedosageformsbydifferentroutesareall 

considered"concurrentadministration" forpurposesofthepresentdisclosure.Forpurposesof 

thepresentdisclosureadministrationofananti-PDGF-Bantibody"priorto""concurrentwith," 

or"after"(asthosetermsaredefinedhereinabove)administrationofanadditional 

therapeuticallyactivecomponentisconsideredadministrationofananti-PDGF-Bantibody"in 

combinationwith"anadditionaltherapeuticallyactivecomponent).  

[0175]Thepresentdisclosureincludespharmaceuticalcompositionsinwhichananti-PDGFR

therapeuticallyactivecomponent(s)asdescribedelsewhereherein.  

[0176]Thepresentdisclosurealsoincludesadditionaltherapeuticcompositionscomprisinga 

combinationofaPDGFantagonistandaVEGFantagonist.PDGFantagonistsaccordingtothis 

aspectofthedisclosureincludePDGFreceptorantagonistsaswellasPDGFligandantagonists.  

LikewiseVEGFantagonistsaccordingtothisaspectofthedisclosureincludeVEGFreceptor 

antagonistsaswellasVEGFligandantagonists.  
S 

[0177]Theadditionaltherapeuticallyactivecomponent(s)maybeadministeredpriorto 

concurrentwithoraftertheadministrationoftheanti-PDGF-Bantibodyofthepresent 

disclosure.Forpurposesofthepresentdisclosuresuchadministrationregimensareconsidered 

theadministrationofananti-PDGF-Bantibody"incombinationwith"oneormoreadditional 

therapeuticallyactivecomponent(s).  
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DiagnosticUsesoftheAntibodies 

[0178]Theanti-PDGF-Bantibodiesofthepresentdisclosuremayalsobeusedtodetectand/or 

measurePDGF-Binasamplee.g., fordiagnosticpurposes.Exemplarydiagnosticassaysfor 

PDGF-Bmaycomprise, e.g., contactingasampleobtainedfromapatientwithananti-PDGF-B 

antibodyofthedisclosurewhereintheanti-PDGF-Bantibodyislabeledwithadetectablelabel 

orreportermoleculeorusedasacaptureligandtoselectivelyisolatePDGF-Bfrompatient 

samples.Alternativelyanunlabeledanti-PDGF-Bantibodycanbeusedindiagnostic 

applicationsincombinationwithasecondaryantibodywhichisitselfdetectablylabeled.The 

detectablelabelorreporter radioisotopesuchas 3 H,"'C,3 2 P, or12 5 Fa 

fluorescentorchemiluminescentmoietysuchasfluoresceinisothiocyanateorrhodamineoran 

enzymesuchasalkalinephosphatasef3-galactosidasehorseradishperoxidaseorluciferase.  

SpecificexemplaryassaysthatcanbeusedtodetectormeasurePDGF-Binasampleinclude 

enzyme-linkedimmunosorbentassay(ELISA),radioimmunoassay(RIA),andfluorescence

activatedcellsorting(FACS).  

[0179]SamplesthatcanbeusedinPDGF-Bdiagnosticassaysaccordingtothepresent 

disclosureincludeanytissueorfluidsampleobtainablefromapatientwhichcontainsdetectable 

quantitiesofeitherPDGF-Borfragmentsthereofundernormalorpathologicalconditions.  

GenerallylevelsofPDGF-Binaparticularsampleobtainedfromahealthypatient(e.g., a 

patientnotafflictedwithpulmonaryarterialhypertension)willbemeasuredtoinitiallyestablish 

abaselineorstandardlevelofPDGF-B. ThisbaselinelevelofPDGF-Bcanthenbecompared 

againstthelevelsofPDGF-Bmeasuredinsamplesobtainedfromindividualssuspectedof 

condition.  

[0180]TheantibodiesspecificforPDGF-Bmaycontainnoadditionallabelsormoietiesorthey 

maycontainanN-terminalorC-terminallabelormoiety.Inoneembodimentthelabelor 

moietyisbiotin.Iiiabindingassaythelocationofalabel(ifany)maydeterminetheorientation 

ofthepeptiderelativetothesurfaceuponwhichthepeptideisbound.Forexampleifasurfaceis 

coatedwithavidinapeptidecontaininganN-terminalbiotinwillbe S suchthattheC

terminalportionofthepeptidewillbedistaltothesurface.Insomeembodimentsthelabelmay 

bedetectablelabelsuchasaradionuclideafluorescentdyeoraMRJ-detectablelabel.  

Detectablelabelsmaybelinkedtotheantibodieswhereinsuchantibodiesmaybeusedin 

imagingassays.  
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MethodsofTreatment 

[0181] Thepresentdisclosureprovidesmethodsfortreatingasubjecthavingpulmonary 

arterialhypertension.Themethodsgenerallyincludeadministeringtothesubjecta 

therapeuticallyeffectiveamountofananti-PDGF-Bantibodyorantigen-bindingfragment 

thereof.  

[0182] Insomeaspects, administrationoftheanti-PDGF-Bantibodyorantigen-binding 

fragmentthereofinhibitsthickeningofthepulmonaryarteryinthesubjecte.g.,inhibitfurther 

thickeningofthepulmonaryarteryinthesubjectfrombaselinee.g.,atdiagnosis.The 

thickeningofthepulmonaryarterymaybedeterminedbyforexamplechestCT(suchas 

unenhancedaxial10mmCTsections),andusedtocalculatemainpulmonaryarterydiameter 

(mPA). Themainpulmonaryarterydiameterinnomiialsubjectsisabout2.4cmtoabout3.0 

cm.Mainpulmonaryarterydiameterinsubjectswithpulmonaryarterialhypertensionisabout 

3.1cmtoabout3.8cmorgreater. See, e.g.,Edwardsetal.(1998)BrJRadiol71(850):1018

20.  

[0183] Inotheraspectsadministrationoftheanti-PDGF-Bantibodyorantigen-binding 

fragmentthereofincreasesstrokevolumeand/orstrokevolumetoendsystolicvolumeratio 

("SV/ESV")inthesubject."Strokevolume("SV")isthevolumeofbloodpumpedfromthe 

rightorleftventriclepersinglecontraction.Strokevolumemaybecalculatedusing 

measurementsofventriclevolumesfromanechocardiogramandcalculatedbysubtractingthe 

volumeofthebloodintheventricleattheendofabeat(called"end-systolicvolume" "EDV") 

fromthevolumeofbloodjustpriortothebeat(called"end-diastolicvolume" "ESV").Stroke 

heartcatheterizationdividedbyheartrateorasEDVminusESVandindexedforbodysurface 

area.Thetermstrokevolumecanapplytoeachofthetwoventriclesoftheheart.Thestroke 

volumesforeachventriclearegenerallyequalbothbeingapproximately70mLinahealthy 

subjects. TheSV/ESVforhealthysubjectsisabout0.9toabout2.2andtheSV/ESVfor 

subjectshavingPAHisabout0.2toabout0.9.Seee.g.Brewisetal.(2016)IraJCardiol 

218:206-211.  

[0184] Inyetotheraspectsadministrationoftheanti-PDGF-Bantibodyorantigen-binding 

fragmentthereofincreasesrightventriclecardiacoutputand/orcardiacindex(CI)inthesubject.  

"Cardiacoutput"("CO")isdefinedastheamountofbloodpumpedbyaventricleinunittime.  

"Cardiacindex"("CI")isahaemodynamicparameterthatrelatesthecardiacoutput(CO)from 

leftventricleinoneminuteto"bodysurfacearea' ("BSA"),thusrelatingheartperformanceto 

thesizeoftheindividual.Echocardiographictechniquesandradionuclideimagingtechniques 
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canbeusedtoestimatereal-timechangesinventriculardimensionsthuscomputingstroke 

volumewhichwhenmultipliedbyheartrategivescardiacoutputandBSAmaybecalculated 

usinganyoneoftheformualsknowntooneofordinaryskillintheartincludingforexample, 

theDuBoisformula(VerbraeckenJatal.(2006)Metabolism- ClinExper55(4):515-24)or 

theMostellerformula(Mosteller(1987)NEngiJMed317:1098).Subjectsthatdonothave 

PAHhaveacardiacoutputintherangeofabout4.0- 8.0L/minandacardiacindexofabout2.6 

toabout4.2L/minutepersquaremeter.SubjectsthathavePAHhaveacardiacindexofabout 

1.9toabout2.3L/minutepersquaremeter(RyanandArcher(2016)CircRes115:176-188).  

[0185] Administrationoftheanti-PDGF-Bantibodyorantigen-bindingfragmentthereoftoa 

subjecthavingPAHinthemethodsofthepresentdisclosuremayimproveotherhemodynamic 

measurementsinasubjecthavingPAHsuchasforexamplerightatriumpressurepulmonary 

arterypressurepulmonarycapillarywedgepressureinthepresenceofendexpiratorypressure 

systemicarterypressureheartbeatpulmonaryvascularresistanceand/orsystemicvascular 

resistance.Methodsanddevicesformeasuringrightatriumpressurepulmonaryarterypressure 

pulmonarycapillarywedgepressureinthepresenceofendexpiratorypressure, systemicartery 

pressureheartbeatpulmonaryvascularresistanceand/orsystemicvascularresistanceare 

knowntooneofordinaryskillintheart.  

[0186] SubjectsthatdonothavePAHhavearightatriumpressureofabout1mmHgtoabout 

SmmHg;subjectsthathavePAHhavearightatriumpressureofabout11mmHgtoabout13 

mmHg.  

[0187] SubjectsthatdonothavePAHhaveapulmonaryarterypressureofabout9mmHgto 

toabout61mmHg.  

[0188] SubjectsthatdonothavePAHhaveapulmonarycapillarywedgepressureinthe 

presenceofendexpiratorypressureofabout4mmHgtoabout12mmHg;subjectsthathave 

PAHhaveapulmonarycapillarywedgepressureinthepresenceofendexpiratorypressureof 

about9mmHgtoabout11mmHg.  

[0189] SubjectsthatdonothavePAHhaveasystemicarterypressureofabout90mmHgto 

about96mmHg~subjectsthathavePAHhaveasystemicarterypressureofabout87mmHgto 

about9lmmHg.  

[0190] SubjectsthatdonothavePAHhaveaheartbeatofabout60beatsperminute(bpm)to 

about90bpmsubjectsthathavePAHhaveasystemicarterypressureofabout84bpm88bpm.  

[0191] SubjectsthatdonothavePAHhaveapulmonaryvascularresistanceofabout20dynes 

s/cm5 toabout130dyness/cm 5 (orabout0.25toabout1.625woodunits)subjectsthathavePAH 
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haveapulmonaryvascularresistanceofabout1200dyness/cm5toabout1360dyness/cm 5 (or 

about15toabout17woodunits).  

[0192] SubjectsthatdonothavePAHhaveasystemicvascularresistanceofabout700dynes 

s/cm5 toabout1600dyness/cm5(orabout9toabout20woodunits)subjectsthathavePAH 

haveasystemicvascularresistanceofabout1840dyness/cm5toabout2000dyness/cm 5 (or 

about23toabout25woodunits).  

[0193] Themethodsofthepresentdisclosuremayalsoimproveotherclinicalparameterssuch 

aspulmonaryfunctioninthesubjectbeingtreated.Forexampleduringorfollowinga 

treatmentperiodasubjectmayhaveanincreasedexercisecapacityoractivityasmeasuredby, 

forexampleatestof6-minutewalkingdistance(6MWD)ormeasureofactivityorlowering 

Borgdyspneaindex(BDJ).  

[0194] Themethodsofthepresentdisclosuremayalsoimproveoneormorequalityoflife 

parametersversusbaselineforexampleanincreaseinscoreonatleastoneoftheSF-36®health 

surveyfunctionalscalesanimprovementversusbaselineintheseverityoftheconditionfor 

examplebymovementtoalowerWHOfunctionalclassand/oranincreasedlongevity.  

[0195] Anysuitablemeasureofexercisecapacitycanbeusedtodeterminewhetherasubject 

hasanincreasedexercisecapacityoractivity.Onesuitablemeasureisa6-minutewalktest 
U 

(6MWT),whichmeasureshowfarthesubjectcanwalkin6minutesi.e., the6-minutewalk 

distance(6MWD).AnothersuitablemeasureistheBorgdyspneaindex(BDJ),whichisa 

S scaleforassessingperceiveddyspnea(breathingdiscomfort).Itmeasuresthedegree 

ofbreathlessnessaftercompletionofthe6-minutewalktest(6MWT),whereaBDJof0indicates 

thedisclosureprovidetothesubjectanincreasefrombaselineinthe6MWDbyatleastabout10 

minutese.g.,about10,15,20orabout30minutes.Inanotherembodimentfollowinga6MWT 

themethodsofthedisclosureprovidetothesubjectalowerfrombaselineBDJbyatleastabout 

0.5toabout1.0indexpoints.  

[0196] Anysuitablemeasurequalityoflifemaybeused.ForexampletheSF-36®health 

surveyprovidesaself-reportingmulti-itemscalemeasuringeighthealthparameters:physical 

functioningrolelimitationsduetophysicalhealthproblemsbodilypaingeneralhealthvitality 

(energyandfatigue),socialfunctioningrolelimitationsduetoemotionalproblemsandmental 

health(psychologicaldistressandpsychologicalwell-being).Thesurveyalsoprovidesaphysical 

componentsummaryandamentalcomponentsummary.Inoneembodimentthemethodsofthe 

disclosureprovidetothesubjectanimprovementversusbaselineinatleastoneoftheSF-36 

physicalhealthrelatedparameters(physicalhealthrole-physicalbodilypainand/orgeneral 
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health)and/orinatleastoneoftheSF-36mentalhealthrelatedparameters(vitalitysocial 

functioningrole-emotionaland/ormentalhealth).Suchanimprovementcantaketheformofan 

increaseofatleast1, forexampleatleast2oratleast3pointsonthescaleforanyoneormore 

parameters.  

[0197] Themethodsofthepresentdisclosuremayalsoimprovetheprognosisofthesubject 

beingtreated.Forexamplethemethodsofthedisclosuremayprovidetothesubjectareduction 

inprobabilityofaclinicalworseningeventduringthetreatmentperiodand/orareductionfrom 

baselineinserumbrainnatriureticpeptide(BNP)orNTpro-BNPoritsN-teaninalprohormone 

NT-pro-BNPconcentrationwhereinatbaselinetimefromfirstdiagnosisoftheconditioninthe 

subjectisnotgreaterthanabout2years.  

[0198] Timefromfirstdiagnosisinvariousaspectscanbeforexamplenotgreaterthanabout 

1.5yearsnotgreaterthanabout1yearnotgreaterthanabout0.75yearornotgreaterthan 

about0.5year.Aclinicalworseningevent(CWE)includesdeathlungtransplantation 

hospitalizationforthePAHatrialseptostomyinitiationofadditionalpulmonaryhypertension 

therapyoracombinationthereof.TimetoclinicalworseningofPAHisdefinedasthetimefrom 

initiationoftreatmenttothefirstoccurrenceofaCWE.  

[0199] Inoneembodimentthemethodsofthedisclosureprovideareductionfrombaselineof 

atleastabout15%,forexampleatleastabout25%,atleastabout50%oratleastabout75%,in 

BNPorNT-pro-BNPconcentration.  

[0200] Inoneembodimentthemethodsofthedisclosureprovideareductionofatleastabout 

25%,forexampleatleastabout50%,atleastabout75%>oratleastabout80%,inprobabilityof 

and/orinitiationofadditionalpulmonaryhypertensiontherapy S 

duringthetreatmentperiod.  
[0201] Themethodsofthepresentdisclosuremayalsoprolongthelife(extendsurvivaltime)of 

asubjecthavingPAHfromatimeofinitiationoftreatmentbyforexampleatleastabout30 

days.  

[0202] Thetherapeuticallyeffectiveamountofananti-PDGF-Bantibodyorantigen-binding 

fragmentthereofforuseinthemethodsofthedisclosuremaybefromabout0.05mgtoabout 

600mg~e.g.,about0.05mgabout0.1mgabout1.0mgabout1.5mgabout2.0mgabout10 

mgabout20mgabout30mgabout40mgabout50mgabout60mgabout70mgabout80 

mgabout90mgabout100mgabout110mgabout120mgabout130mgabout140mg, 

about150mgabout160mgabout170mgabout180mgabout190mgabout200mgabout 

210mgabout220mgabout230mgabout240mgabout250mgabout260mgabout270 

mgabout280mgabout290mgabout300mgabout310mgabout320mgabout330mg, 
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about340wigabout350wigabout360wigabout370wigabout380wigabout390wigabout 

400mgabout410mgabout420mgabout430mgabout440mgabout450mgabout460 

mgabout470mgabout480mgabout490mgabout500mgabout510mgabout520mg, 

about530mgabout540mgabout550mgabout560mgabout570mgabout580mgabout 

590mgabout600mgabout610mgabout620mgabout630mgabout640mgabout650 

mgabout660mgabout670mgabout680mgabout690mgabout700mgabout710mg, 

about720mgabout730mgabout740mgabout750mgabout760mgabout770mgabout 

780mgabout790mgabout800mgabout810mgabout820mgabout830mgabout840 

mgabout850mgabout860wigabout870mgabout880wigabout890wigabout900mg, 

about910mgabout920mgabout930mgabout940mgabout950mgabout960mgabout 

970mgabout980mgabout990mgorabout1000mgoftherespectiveantibody.  

[0203] Theamountofanti-PDGF-Bantibodyorantigen-bindingfragmentthereofcontained 

withinanindividualdosemaybeexpressedintermsofmilligramsofantibodyperkilogramof 

patientbodyweight(i.e., mg/kg).Forexampleananti-PDGF-Bantibodyorantigen-binding 

fragmentthereofmaybeadministeredtoapatientatadoseofabout0.0001toabout50mg/kg 

ofpatientbodyweight(e.g.0.1mg/kg,0.5mg/kg,1.0mg/kg,1.5mg/kg,2.0mg/kg,2.5mg/kg, 

3.0mg/kg,3.5mg/kg,4.0mg/kg,4.5mg/kg,5.0mg/kg,5.5mg/kg,6.0mg/kg,6.5mg/kg,7.0 

mg/kg,7.5mg/kg,8.0mg/kg,8.5mg/kg,9.0mg/kg,9.5mg/kg,10.0mg/kg,10.5mg/kg,11.0 

mg/kg,11.5mg/kg,12.0mg/kg,12.5mg/kg,13.0mg/kg,13.5mg/kg,14.0mg/kg,14.5mg/kg, 

15.0mg/kg,15.5mg/kg,16.0mg/kg,16.5mg/kg,17.0mg/kg,17.5mg/kg,18.0mg/kg,18.5 

mg/kg,19.0mg/kg,19.5mg/kg,20.0mg/kgew.).  
S 

pharmaceuticalcompositioncomprisingananti-PDGF-Bantibodyorantigen-bindingfragment 

thereofmaybeadministeredtoasubjectoveradefinedtimecourse.Themethodsaccordingto 

thisaspectofthedisclosurecomprisesequentiallyadministeringtoasubjectmultipledosesofan 

activeingredientofthedisclosure.Asusedherein sequentiallyadministering"meansthateach 

doseofanactiveingredientisadministeredtothesubjectatadifferentpointintimee.g., on 

differentdaysseparatedbyapredeterminedinterval(e.g., hoursdaysweeksormonths).The 

presentdisclosureincludesmethodswhichcomprisesequentiallyadministeringtothepatienta 

singleinitialdoseofanactiveingredientfollowedbyoneormoresecondarydosesoftheactive 

ingredientandoptionallyfollowedbyoneormoretertiarydosesoftheactiveingredient.  
,, '' 

[0205] Theterms"initialdose secondarydoses and"tertiarydoses refertothetemporal 
sequenceofadministrationofananti-PDGF-Bantibodyorantigen-bindingfragmentthereofor 

ofacombinationtherapyofthedisclosure.Thusthe~ dose"isthedosewhichis 
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administeredatthebeginningofthetreatmentregimen(alsoreferredtoasthe"baselinedose"); 

thesecondarydosesarethedoseswhichareadministeredaftertheinitialdoseandthe 

"tertiarydosesarethedoseswhichareadministeredafterthesecondarydoses.Theinitial, 

secondaryandtertiarydosesmayallcontainthesameamountofanti-PDGF-Bantibodyor 

antigen-bindingfragmentthereofbutmaydifferfromoneanotherintermsoffrequencyof 

administration.hicertainembodimentshowevertheamountofanti-PDGF-Bantibodyor 
S 

antigen-bindingfragmentthereofcontainedintheinitialsecondaryand/ortertiarydosesvaries 

fromoneanother(e.g., adjustedupordownasappropriate)duringthecourseoftreatment.In 

certainembodimentstwoormore(e.g., 2,3, 4,or5)dosesareadministeredatthebeginningof 

thetreatmentregimenas'loadingdoses"followedbysubsequentdosesthatareadministeredon 

alessfrequentbasis(e.g., maintenancedoses 

[0206] Incertainexemplaryembodimentsofthepresentdisclosureeachsecondaryand/or 

tertiarydoseisadministered1to26(e.g.,1,1½,2,2½,3,3½,4,4½,5,5½,6,6½,7,7½,8,8½, 

9,9½,10,10½,11,11½,12,12½,13,13½,14,14½,15,15½,16,16½,17,17½,18,18½,19, 

19½,20,20½,21,21½,22,22½,23,23½,24,24½,25,25½,26,26½,ormore)weeksafterthe 

immediatelyprecedingdose.Thephrase'theimmediatelyprecedingdose asusedherein 

meansinasequenceofmultipleadministrationsthedoseofananti-PDGF-Bantibodyor 

antigen-bindingfragmentthereofwhichisadministeredtoapatientpriortotheadministrationof 

theverynextdoseinthesequencewithnointerveningdoses.  

[0207] Themethodsaccordingtothisaspectofthedisclosuremaycompriseadministeringtoa 

patientanynumberofsecondaryand/ortertiarydoses.Forexampleincertainembodiments 

(e.g.,2,3,4,5,6,7,8,ormore)secondarydosesareadministeredtothepatient.Likewisein 

certainembodimentsonlyasingletertiarydoseisadministeredtothepatient.hiother 

embodimentstwoormore(e.g.,2,3,4,5,6,7,8ormore)tertiarydosesareadministeredtothe 
S 

patient.  

[0208] Inembodimentsinvolvingmultiplesecondarydoseseachsecondarydosemaybe 

administeredatthesamefrequencyastheothersecondarydoses.Forexampleeachsecondary 

dosemaybeadministeredtothepatient1to2weeksor1to2monthsaftertheimmediately 

precedingdose.Similarlyinembodimentsinvolvingmultipletertiarydoseseachtertiarydose 

maybeadministeredatthesamefrequencyastheothertertiarydoses.Forexampleeachtertiary 

dosemaybeadministeredtothepatient2to12weeksaftertheimmediatelyprecedingdose.In 

certainembodimentsofthedisclosurethefrequencyatwhichthesecondaryand/ortertiarydoses 

areadministeredtoapatientcanvaryoverthecourseofthetreatmentregimen.Thefrequency 
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ofadministrationmayalsobeadjustedduringthecourseoftreatmentbyaphysiciandepending 

ontheneedsoftheindividualpatientfollowingclinicalexamination.  

[0209] Insomeembodimentsananti-PDGF-Bantibodyorantigen-bindingfragmentthereof 

maybeadministeredasamonotherapy(i.e., astheonlytherapeuticagent).Inother 

embodimentsananti-PDGF-Bantibodyorantigen-bindingfragmentthereofmaybe 

administeredincombinationwithoneormoreadditionaltherapeuticagents.  

[0210] Inthecombinationmethodswhichcompriseadministeringananti-PDGF-Bantibody, 

orantigen-bindingfragmentthereofandatleastoneadditionaltherapeuticagenttothesubject, 

theantibodyandtheadditionaltherapeuticagentmaybeadministeredtothesubjectatthesame 

orsubstantiallythesametimee.g., inasingletherapeuticdosageorintwoseparatedosages 

whichareadministeredsimultaneouslyorwithinlessthanabout5minutesofoneanother.  

Alternativelytheantibodyandtheadditionaltherapeuticagentmaybeadministeredtothe 

subjectsequentiallye.g., inseparatetherapeuticdosagesseparatedintimefromoneanotherby 

morethanabout5minutes.  

[0211] Accordinglyinoneembodimentthemethodsfurthercompriseadministeringa 

therapeuticallyeffectiveamountofatleastonetherapeuticagentselectedfromthegroup 

consistingofananticoagulantadiureticacardiacglycosideacalciumchannelblockera 

vasodilatoraprostacyclinanalogueanendotheliumantagonistaphosphodiesteraseinhibitor 

anendopeptidaseinhibitoralipidloweringagentandathromboxaneinhibitor.hione 

embodimentthemethodsofthedisclosurefurthercompriseadministeringatherapeutically 

effectiveamountofatleastoneormoreadditionaltherapeuticantibodyorantibodiesorantigen

orantibodiesareselectedfromthegroupconsistingofananti-Grem1antibodyorantibodiesan 

anti-PDGFRf3antibodyorantibodiesananti-TLR4antibodyorantibodiesananti-TLR2 

antibodyorantibodiesananti-EDNiantibodyorantibodiesandananti-ASICiantibody 

orantibodies.  

[0212] Examplesofsuitableanticoagulantsincludebutarenotlimitedtoe.g.warfarinuseful 

inthetreatmentofpatientswithpulmonaryhypertensionhavinganincreasedriskofthrombosis 

andthromboembolism.  

[0213] Examplesofsuitablecalciumchannelblockersincludebutarenotlimitedtodiltiazem 

felodipineamlodipineandnifedipine.  

[0214] Suitablevasodilatorsincludebutarenotlimitedtoe.g.prostacyclinepoprostenol, 

treprostinilandnitricoxide(NO).  
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bindingfragmentorfragmentsthereof.Inoneembodimenttheoneormoreadditionalantibody
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[0215] Suitableexemplaryphosphodiesteraseinhibitorsincludebutarenotlimitedto, 

particularlyphospho-diesteraseVinhibitorssuchase.g.tadalafilsildenafilandvardenafil.  

[0216] Examplesofsuitableendothelinantagonistsincludebutarenotlimitedto, e.g.  

bosentanandsitaxentan.  

[0217] Suitableprostacyclinanaloguesincludebutarenotlimitedtoe.g.ilomedintreprostinil 

andepoprostenol.  

[0218] Suitablelipidloweringagentsincludebutarenotlimitedtoe.g.HMGCoAreductase 

inhibitorssuchassimvastatin, prayastatinatorvastatin, byastatinitayastatinfluvastatin 

pitavastatinrosuvastatinZD-4522andcerivastatin 

[0219] Diureticssuitableforuseinthecombinationtherapiesofthedisclosureincludebutare 

notlimitedtoe.g.chlorthalidonindapamidbendro-flumethiazidmetolazoncyclopenthiazid, 

polythiazidmefrusidximapid, chlorothiazidandhydrochlorothiazid.  

[0220] Examplesofothertherapeuticsagentsincludebutarenotlimitedtoe.g.ACE 

inhibitorssuchasenalaprilramiprilcaptoprilcilazapriltrandolaprilfosinoprilquinapril, 
S 

moexiprillisinoprilandperindoprilorATIJinhibitorssuchaslosartancandesartanirbesartan 

embusartanvalsartanandtelmisartanoriloprostbetaprostL-arginineomapatrilatoxygen 

and/ordigoxin.  

[0221] Themethodsmayalsoincludethecombineduseofkinaseinhibitors(e.g.,BMS

354825, canertiniberlotinib, gefitinibimatinib, lapatinib, lestaurtinib, lonafarnib, pegaptanib, 

pelitinibsemaxanibtandutinibtipifamibvatalaniblonidaminefasudilleflunomide 

bortezomibimatiniberlotinibandglivec)and/orelastaseinhibitors.  

priortoadministrationofananti-PDGF-Bantibody.Forexampleafirstcomponentmaybe 

deemedtobeadministered"priorto"asecondcomponentifthefirstcomponentisadministered 

1weekbefore,72hoursbefore,60hoursbefore,48hoursbefore,36hoursbefore,24hours 

before,12hoursbefore,6hoursbefore,5hoursbefore,4hoursbefore,3hoursbefore,2hours 

before,1hourbefore,30minutesbefore,15minutesbefore,10minutesbefore,5minutes 

beforeorlessthan1minutebeforeadministrationofthesecondcomponent.Inother 

embodimentstheadditionaltherapeuticallyactivecomponent(s)maybeadministeredtoa 

subjectafteradministrationofananti-PDGF-Bantibodyorantigen-bindingfragmentthereof 

Forexampleafirstcomponentmaybedeemedtobeadministered"after"asecondcomponentif 

thefirstcomponentisadministered1minuteafter,5minutesafter10minutesafter,15minutes 

after,30minutesafter,1hourafter,2hoursafter,3hoursafter,4hoursafter,5hoursafter,6 
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[0222] Theadditionaltherapeuticallyactivecomponent(s)maybeadministeredtoasubject
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hoursafter,12hoursafter,24hoursafter,36hoursafter,48hoursafter,60hoursafter,72hours 

afteradministrationofthesecondcomponent.  

[0223] Inyetotherembodimentstheadditionaltherapeuticallyactivecomponent(s)maybe 

administeredtoasubjectconcurrentwithadministrationofanti-PDGF-Bantibodyorantigen

bindingfragmentthereofofthepresentdisclosure."Concurrent"administrationforpurposesof 

thepresentdisclosureincludese.g., administrationofananti-PDGF-Bantibodyandan 

additionaltherapeuticallyactivecomponenttoasubjectinasingledosageformorinseparate 

dosageformsadministeredtothesubjectwithinabout30minutesorlessofeachother.If 

administeredinseparatedosageformseachdosageformmaybeadministeredviathesameroute 

(e.g., boththeanti-PDGF-Bantibodyandtheadditionaltherapeuticallyactivecomponentmaybe 

administeredintravenously, subcutaneously, intravitreally, etc.);alternatively, eachdosageform 

maybeadministeredviaadifferentroute(e.g., theanti-PDGF-Bantibodymaybeadministered 

locally(e.g., intravitreally)andtheadditionaltherapeuticallyactivecomponentmaybe 

administeredsystemically).Inanyeventadministeringthecomponentsinasingledosagefrom 

inseparatedosageformsbythesamerouteorinseparatedosageformsbydifferentroutesare 

allconsidered"concurrentadministration" forpurposesofthepresentdisclosure.Forpurposes 

ofthepresentdisclosureadministrationofananti-PDGF-Bantibody"priorto" "concurrent 

with,, orafter"(asthosetermsaredefinedhereinabove)administrationofanadditional 

therapeuticallyactivecomponentisconsideredadministrationofananti-PDGF-Bantibodyor 

antigen-bindingfragmentthereof"incombinationwith"anadditionaltherapeuticallyactive 

EXAMPLES 

[0224]Thefollowingexamplesareputforthsoastoprovidethoseofordinaryskillintheart 

withacompletedisclosureanddescriptionofhowtomakeandusethemethodsand 

compositionsoftheinventionandarenotintendedtolimitthescopeofwhattheinventors 

regardastheirinvention.Unlessindicatedotherwisepartsarepartsbyweightmolecular 

weightisaveragemolecularweighttemperatureisindegreesCelsiusandpressureisatornear 

atmospheric.  

[0225]ThetermsREGN1333SandH4H13145Pareusedinterchangeablyherein.Furtherthe 

temuisREGN15171andH4H13132Pareusedinterchangeablyherein.  
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Example1.Screeningandin-vitrocharacterizationofanti-PDGFantibodies 

[0226]Adam6/VJ-3,LTLC1633andULC1635micewereutilizedfortheisolationandprimary 

screeningoftheanti-PDGF-Bantibodies.Theconsiderationsincludedrequiringmonkey 

crossersandmousecrossersandrequiredtheblockingofPDGF-BBandPDGF-ABsignaling.  

ThecrossingtoDDwasconsideredtobehighlyunlikelyandfurthernocrossreactivityto 

PDGFAAwasexpected.TheAF-220-NAgoata-humanPDGFBBpolyclonalneutralizing 

antibodywasusedasthecontrol!comparatorantibody.  

[0227]PBSsortedB-cellswereisolatedfrom12mice.Adam6/VJ-3,ULC1633andULC1635 

micewereusedforsortingantigenbiotin-hPDGFBBormPDGFBBand6387B-cellswere 

collected.ElevenplatesofB-cellswereprocessed(3614B-cells)andVHwasonlyamplifiedfor 

ULCmice.Atotalof1056PCRpairswereclonedintohIgGiBSTplasmids.Primaryscreening 

forAg+sampleswasperformedbyELISA.Atotalof854Ag+(81%)sampleswereidentified 

(>1000MFJtohPDFGBB(Peprotech)).SecondaryscreeningwasperformedontheAg+ 

samplesbyuseofblockingELISAblockingLuminexBiacoreandBioassay.Mousecrossers 

wereanalyzedbyuseofmouseBiacoreandBioassay.Thescreeningresultsofthemonoclonal 

antibodiesfromtheVJ-3micearesummarizedinFigure1andTable1below.  

Table1:ScreeningresultsofthemonoclonalantibodiesfromtheVJ-3mice.  

ti!2  Blocking Blocking Blocking Blocking Bioassay Luminex Luminex ELISA Antibody Strain Bin KD[MJ (mm) (%) (h)(%) (in) (%) _________ 

114J113163B Adam6/V13 3 4.60E-11 116 61.9 96.7 96.9 -7.2 

114J113132B Adam6/V13 3 9.59E-11 116 68.2 88.1 88.8 14.1 
114J113143B Adam6/V13 5 1.71E-10 20.3 68.6 76.7 84.2 11.3 
114J113153B Adam6/V13 2 6.55E-10 1.8 70.0 87.3 87.4 7.1 
114J113169B Adam6/V13 3 4.86E-10 3.3 70.2 85.1 82.7 0.0 
114J113159B Adam6/V13 5 1.1OE-10 26.5 71.2 87.0 89.3 5.5 
114J113157B Adam6/V13 3 6.45E-10 3.6 73.2 98.3 98.3 8.2 

114J113155B Adam6/V13 5 1.25E-10 36.1 74.4 88.5 71.6 10.7 
114J113170B Adam6/V13 4 5.82E-10 18.5 79.0 45.8 3.1 0.0 
114J113162B Adam6/V13 5 2.8lB-li 116 81.4 94.2 94.7 9.3 

114J113166B Adam6/V13 4 5.97E-11 116 87.1 36.1 0.0 0.9 
114J113167B Adam6/V13 4 7.87E-11 _ 116 89.2 22.8 0.0 0.0 
114J113127B Adam6/V13 5 3.54E-11 116 94.3 3.9 6.5 11.8 

114J113152B Adam6/V13 5 1.56E-09 3.7 100.0 51.2 49.8 9.1 
114J113145B Adam6/V13 5 6.43E-11 _ 116 100.0 64.8 73.1 59.1 
114J113148B Adam6/V13 5 2.94E-11 116 110.2 95.1 25.6 52.2 
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114J113151B Adam6/V13 5 6.49E-10 2.8 67.3 80.2 73.0 13.6
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[0228]Theequilibriumdissociationconstants(KDvalues)forhumanandmousePDGF-B 

bindingtopurifiedanti-PDGF-Bmonoclonalantibodiesofthisdisclosureweredeterminedusing 

areal-timesurfaceplasmonresonance(SPR)biosensorinstrumentMASS-1.Allbindingstudies 

wereperformedin10mMHEPES,300mMNaCl,3mMEDTA,1~g/mLHeparinand0.05%v/v 

SurfactantTween-20,pH7.4(HBS-T)runningbufferat25 0 Cand370 C(Figure2).TheHCA 

sensorsurfacewasfirstderivatizedbyaminecouplingthemonoclonalmouseanti-humanFc 

antibody(GE,#BR100839)andanti-PDGF-Bmonoclonalantibodieswereindividually 

captured.DifferentconcentrationsofhumanPDGF-B(hPDGF-B~50nM,12.5nM,3.125nM) 

ormousePDGF-B(mPDGF-B, 50nM,12.5nM,3.125nM)preparedinHBS-EHTrunning 

bufferwereinjectedoverthecapturedanti-PDGF-Bmonoclonalantibodyfor4minutesataflow 

rateof504/minutewhilethedissociationofPDGF-Breagentboundtocapturedanti-PDGF-B 

monoclonalantibodywasmonitoredfor10minutesinHBS-Trunningbuffer.Kinetic 

association(ka)anddissociation(lcd)rateconstantsweredeterminedbyfittingthereal-time 

bindingsensorgramstoa1:1bindingmodelwithmasstransportlimitationusingScrubber2.Oc 

software.Bindingdissociationequilibriumconstant(KD)anddissociativehalf-life(t½)for 

differentanti-PDGF-Bmonoclonalantibodieswerecalculatedfromthekineticrateconstantsas: 

KD(M)-kd- and tl/ 111(2) 
ka~ 60*kd 

[0229]BindingkineticparametersforhPDGF-BormPDGF-Bbindingtodifferentanti-PDGF-B 

monoclonalantibodiesofthisdisclosureat25 0 Cand370 CareshowninTables2-4.  

Table2:Affinityandtl/2of17anti-PDGF-BmAbs comparisonbetweenhumanandmouse 

U 

__________________ Human Mouse 
U 

*qpp\~~weresorted 250C 370C 250C 370C 
U 

basedontheir 
monomerichuman K K 

U U t a L t PDGFBBbinding D 112 D 112 D 112 D 112 

affinities @ 37 "C ______________________________________________________________________________ 
U 

Ab PID Strain (mol/1) (mm) (mol/1) (mm) (mol/1) (mm) (mol/1) (mm) 
U 

H4111312'1_______ 1.93E-12 >1155 1a31E42 >1155 NB NB NB NB 
U 

H41113145_______ 2.79E-12 >1155 1a36E42 >1155 2.30E42 >1155 9.54E13 >1155 
U 

H41113132_______ 2.26E-12 >1155 la84Emml2 >1155 1.93Emm12 >1155 8.67E11 >1155 
U 

H41113167_______ 5.53Emm12 >1155 2~75E42 >1155 NB NB NB NB 
U 

H41113148_______ 7.14E-11 12a5 Sa99Emmll 17 3.601340 2.8 2.43E10 3.0 
U 

H41113169 _______ 6.24E-10 1.6 1.33E-10 5 5.84E-10 2.2 2.22E-10 3.7 
U 

H41113166 _______ 1.59E-10 16.9 2.24E-10 S NB NB NB NB 
U 

H41113143 _______ 1.32E-09 0.7 2.46E-10 3 1.24E-09 0.8 8.61E-11 5.0 
U 

H41113163 _______ 5.84E-10 2.4 2.47E-10 4 7.61E-10 2.0 1.93E-10 4.2 
U 

H41113159_______ 3.1OE-10 3.6 2.62E-10 4 3.94E-10 2.8 3.52E-10 3.8 
U 
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U 

H41113151 ________ 1.04E-09 1.8 2a99E4O 3 1.22E09 1.3 3.35E10 2.4 
U 

H4111315'1_______ 8.44E-1O 1.0 3.15E-1O 2 2.49E-09 6.6 6.68E-1O 1.8 
U 

H41113162_______ 1.21E-1O 11.5 3.20E-1O 6 3.42E-1O 5.9 1.74E-1O 6.3 
U 

H41113155________ 1.05E-09 1.3 4.42E-1O 2 1.85E-09 0.7 4.04E-1O 1.3 
U 

H41113170_______ 1.74E-09 0.6 7.89E-1O 0.9 7.25E-1O 1.0 8.S1E-1O 0.8 
U 

H41113152_______ 2.21E-09 0.5 1.02E-09 0.8 1.63E-09 0.8 5.08E-10 0.9 
U 

H41113153 ________ NB NB NB NB NB NB NB NB 
U 

buffer _________ NB NB NB NB NB NB NB NB 
U 

NB;nobindingwasobservedunderthecurrentexperimentalconditions.  

Table3:BindingkineticsofhumanPDGFBBat25 0 Cand370 C.  

0 0 

t -mAbswere _______ 25C ______ _____ ________________ 37C ___________ 
Huma Huma sortedbasedon a- a

theirmonomericPDGF PDGF 
humanPDGF BB PDGF BR PDGF BB- ka kd K* t 1313- k kd KD t1/Z~ mAb 5OnM D 1/2 BBbinding mAb 50nM 
affinities@37Capture CaptureBoun 

d Boun d d ______________________ 

_________ d_______________________ 
Strai(RU(SE (1/moWs (molt(mm (RU(SE (1/moWs (molt(mm 

AbPIDn ))(RU) ) (1/s)1) ) ))(RU) ) (1/s)1) ) 
H4J11312 5.19E+>1.001.93E>115 7.65E+>1.001.31E>115 14 49 20814 62 06 ______ ____ 7P - E-05 

_____ ___ _______ _____ ____ ______ ______ -12 5 
H4J11314 3.59E+>1.002.79E>115 7.35E+>1.001.36E>115 

188 06 B-OS -12 22615 58 06 B-OS -12 5 

H4J11313 4.43B+>1.002.26B>11S 5.45E+>1.001.84E>115 
2P 217 52 06 B-OS -12 5 291 70 06 B-OS -12 S 

H4J11316 1.81B+>1.00S.53B>11S 3.63B+>1.002.75B>11S 179 7 51 23517 70 06 ______ ____ 'P - B-OS 
_____ ___ _______ _____ ____ ______ ______ -12 5 

8P _______ _____ 07 04 -11 ___ _____ 06 04 -11 
H4J11316 1.13B+7.08B-6.24B 1.62B+2.1SB-1.33B 

9p 130 1 29 07 03 -io 1.6 190 07 03 -10 ____ 

H4J11316 4.30B+6.82B-1.59B 6.31B+1.42B-2.24B 
6P 229 61 06 04 -10 16.9318 81 06 03 -10 ____ 

H4J11314 159 30 1.25B+1.65B-1.32B07241 1.69B+4.1SB-2.46B 3 
3P _______________ 07 02 -09 ___ _____ 07 03 -10 

H4J11316 158 32 8.30B+4.85B-S.84B24222 38 1.07B+2.65B-2.47B 4 
3P _______________ 06 03 -10 ___ _____ 07 03 -10 ____ 

H4J11315 23404 1.OSB+3.25B-3.1OB36 331 61 1.04B+2.71B-2.62B 4 
9P _______________ 07 03 -10 ___ _____ 07 03 -10 ____ 

H4J11315 4 40 6.33B+6.56B-1.04B 251 46 1.18B+3.52B-2.99B 3 
________ ___ _____ 06 ____ ___ _____ _____ ____ 

H4J11315 134 20 1.31B+1.11B-8.44B 199 29 2.07B+6.54B-3.1SB 2 
_________ ____ ______ 07 02 -10 ____ ______ 07 03 -10 ____ 

2P 8.29B+1.0GB-1.21B 199 S.83B+1.86B-3.20B H4J11316 135 1 38 06 _____ _____ ____ ___ _____ _____ ____ 

____ ___ ______ 03 -10 ___ _____ 06 03 -10 ____ 

H4J11315 269 8.61B+9.O1B-1.OSB13 346~ 56 1.07B+4.72B-4.42B 2 
SP _______________ 06 03 -09 ___ _____ 07 03 -10 ____ 
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H4J11317 197 31 1.19E+2aO8Elal4E06 27503 38 la6SE+1.33E7.89EOS 
oP _______________ 07 02 -09 ___ _____ 07 02 -10 ____ 

2P 1.13E+2a49E2a21E 215 25 1a44E+1.47E1.02EOaS 
_____ ___ _______ 02 -09 ____ ______ 07 02 -09 ____ 

H4J11315 199 1 5 NB NB NB NB2860~5 7 NB NB NB NB 
3P ________________________________________________________________ 

buffer ____ 30.2 4 NB NB NB NB 100.3 6 NB NB NBNB 

Nfrnobindingwasobservedunderthecurrentexperimentalconditions.  

Table4:BindingkineticsofmousePDGFBBat25 0 Cand370 C.  

250C __________________ 370C _____________________ 

~were Mous Mous 

sortedbasedon e e 
theirmonomeric~' PDG ci- PDG 
humanPDGF PDGF-FBR PDGF-FBB 
BBbinding BmAb.50 ka kd KD ti!2  BmAb 50 ka kd D ti!2 

U U U Capture CapturenM affinities@37 d 
nM d 

C Boun Boun 
__________________ d __________________________ d ______________________ 

Strai(RU(SE (1/moWs (molIl(min(RU(SE (1/moWs (moH(mm 
AbPID n ) ) (RU)) (ifs) ) ) ) ) (RU)) (ifs) ) ) 
114111312 1408 1 NB NB NB NB 2018 4 NB NB NB NB 
7P ______________________________________________________________ 

114111314 4.34E+0>1.002.30E 115 1.05E+0>1.009.54E>115 
1672 37 6 B-OS -12 2074 46 B-OS -13 5 

114111313 S.18B+0>1.001.93B 115 1.15E+0>1.008.67E>115 
2P 206 6 B-OS -12 5 291 65 5 B-OS -11 S 
114111316 1826 1 NB NB NB NB 2214 1 NB NB NB NB 
7P __________________________________________________________ 

8P __________ 7 03 -10 ____ ___ 7 03 -10 ____ 

114111316 1321 26 9.12B+0S.33B-S.84B 2 2  1922 36 1.41B+03.14B-2.22B 3 7 

9P __________ 6 03 -10 ____ ___ 7 03 -10 ____ 

114111316 2389 2 NB NB NB NB 3201 4 NB NB NB NB 
6P ______________________________________________________________ 

114111314 1561 30 1.22B+01.52B-1.24B 0 8  2421 38 2.68B+02.31B-8.61B 5 0 

3P __________ 7 02 -09 ____ ___ 7 03 -11 ____ 

114111316 28 7.54B+OS.74B-7.61B 2 0  2252 35 1.43B+02.77B-1.93B4.2 
3P __________ 6 03 -10 ____ ___ 7 03 -10 ____ 

114111315 235~38 1.06B+04.17B-3.94B 2 8  331 56 8.62B+03.03B-3.52B38 
9P __________ 7 03 -10 ____ ___ 6 03 -10 ____ 

114111315 7.26B+08.87B1.22B 1.41B+04.72B3.35B 
ip 1784 36 

___ __ 6 03 -09 1.3 2501 41 ~ 03 -10 2.4 
114111315 7.03B+01.75B-2.49B 9.SSB+06.38B-6.68B 
7p 1424 5 03 -09 6.6 6 03 -10 1.8 

114111316 1426 36 S.72B+O1.96B-3.42B 5 9  201 46 1.OSB+O1.84B-1.74B6.3 
2P __________ 6 03 -10 ____ ___ 7 03 -10 ____ 

114111315 2690.238 9.20B+O1.70B-1.85B 0 7  348 2.13B+08.61B-4.04B1.3 
SP __________ 6 02 -09 ____ ___ 7 03 -10 ____ 
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114111317 1.65E+01.20E7.25E 1.65E+O1.45E8.S1E 
1971 31 1.0 2750.333 0.8 

OP __________ 7 02 -10 ____ ___ '1 02 -10 ____ 

114111315 1582 15 94 17E+01a49Eile63E 0 8 229~ 23 2.46E+O1.25E5.08E0.9 
2P ____________ 6 02 -09 ____ ___ 7 02 -10 ____ 

114111315 2011 2 NB NB NB NB 2901 4 NB NB NB NB 
3P ______________________________________________________________ 

buffer 3 0a24 NB NB NB NB 10 0.11 NB NB NB NB 

NB: nobindingwasobservedunderthecurrentexperimentalconditions.  

ThebindingkineticparametersforhPDGF-BormPDGF-Bbindingtoexemplaryanti-PDGF

Bmonoclonalantibodiesofthisdisclosureat37 0 CareshowninTables5-6.  

Table5:Bia-coreBindingAffinityandt 1 ,2 at370 CforH4H13132P.  

HumanPDGFBR 50 MousePDGFRB 50 CynomolgusMonkey PDGF-BB-30nM 
0 0 nMBound37C flIVlflOIJflUJI C Bound370C 

Kt Kt t 
D 121/2 D 121/2 D 1/2 

(mol/1) (mm) (mol/1) (mm) (mol/1) (mm) 

1.84E-12 >1155 8.67E-11 >1155 9.67E-12 277.2 

Table6:Bia-coreBindingAffinityandt 1 ,2 at370 CforH4H13145P.  

HumanPDGFBR 50 MousePDGFRB 50 CynomolgusMonkey PDGF-BB-30nM 
0 MBd370 0 nMBound37C C Bound37 C 

12 Kt 12 Kt t 
D 1/2 D 1/2 D 1/2 

1.36E-12 >1155 9.54E-13 >1155 1.61E-11 769.7 

[0230]Thesebindingdatademonstratethatanti-PDGF-B-mAbs(e.g., H4H13132Pand 

H4H13145P)canspecificallybindstohumancynomonkeyratandmousePDGF-BBatpM 

concentrations.  

Example2.HeavyandLightChainVariableRegionAminoAcidSequences 
S 

[0231]Table7setsforththeheavyandlightchainvariableregionaminoacidsequencepairsof 

selectedantibodiesspecificforPDGF-Bandtheircorrespondingantibodyidentifiers.  

Antibodiesaretypicallyreferredtohereinaccordingtothefollowingnomenclature:Fcprefix 

(e.g."H4H"),followedbyanumericalidentifier(e.g.,"3132"asshowninTable7),followedby 

a"Psuffix.Thusaccordingtothisnomenclatureanantibodymaybereferredtoase.g., 
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"H4H13132P".TheH4Hprefixontheantibodydesignationsusedhereinindicatestheparticular 

Fcregionoftheantibody.Forexamplean"H4H"antibodyhasahumanJgG4Fc.  

Table 

SEQIDNOs: 

Antibody HCV HCDR HCDR HCDR LCV LCDR LCDR LCDR H L 

Designation R 1 2 3 R 1 2 3 C C 

H4H13145P 2 4 6 8 10 12 14 16 18 20 

(REGNi3335) 

H4H13132P 22 24 26 28 30 32 34 36 3840 

(REGN15171) 

Example3.Cross-CompetitionbetweenPurifiedanti-PDGF-BBMonodonalAntibodies 

[0232]Inordertodetemiinethecross-competitionbetweenpurifiedanti-PDGF-BBmonoclonal 

antibodies(mAbs),approximately1.2 1.6nMofanti-humanPDGF-BBmAbsarecapturedby 

dippinga-hFccoatedOctetbiosensorsinwellscontaining5O~gImLofanti-humanPDGF-BB 

mAbsfor3minutes(Figure3A).H4HhFc(iso-typecontrol)wereusedasnegativecontrols.  

Theunoccupieda-hFcOctetsensorsweresaturatedbydippinginwellscontainingblocking 

mAbsolution(2OO~g/mLofH4HhumanFc(iso-typecontrol)1)for4minutesandlOOnMof 

humanPDGF-BB(R&D)was pre-incubatedwithluMofanti-PDGF-BBmAbsforatleast2 

hours.TheblockingmAbsaturatedOctetbiosensorsweredippedinwellscontainingthepre-mix 

ofanti-PDGF-BBmAbandhumanPDGF-BBfor4minutes.Attheendofeachcycletheci-hFc 

bindingsignalcausedduetothebindingtomAbtothecapturesurfaceissubtractedfromthe 

entirecolumn.ThebindingresponseofmAb-1wascomparedandthecompetingandnon

competingmAbswerebinnedbasedontheirrespectivemAb-1bindingresponse.  

[0233]Thecross-competitionstudywasperformedontheOctetHTXinstrumentat25 0Cusing 

therunningbufferofHBST+0.1mg/mLBSA.Thesensortypewasanti-Histhecaptureflow 

rate/timewas1000rpmfor3minutesandthesampleinjectflowrate/timewas1000rpmfor 

variedtimes.Figure3Bdepictsthematrixshowingtheresultsofthebindingresponsesofthe 

antibodycross-competitionassay.Theaffinityofthepurifiedantibodiesrangesfrom0.002nM 

to2nM.  

Example4.Characterizationofanti-PDGF-BantibodiesbyuseofELISA 

[0234]Theanti-PDGF-BantibodieswerecharacterizedintwoblockingELISAformats: 

blockingPDGF-BBandPDGF-ABbindingtoplate-capturedPDGFR-B.Inordertoperformthe 
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Octetsensorswereregeneratedin10mMHCl.Duringtheanalysistheself-selfbackground
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study,1ug/nilofhumanPDGFR-beta-mmH(REGN979lot#01-100326)werecoatedonplates 

overnightat40C.  

[0235]Pre-bind:12point3foldserialdilutionofAbsfrom100nM+100pMfinalconc.biot

PDGF-AB(R&D,222-AB)or60pMfinalcone.biot-PDGF-BB(R&D,220-BB).1houratRT.  

Detect:1:10,000SA-HRP.  
S 

[0236]AsdepictedinFigures4A-C,5stronganti-PDGF-Bantibodieswereidentifiedwhich 

blocked>7O%~3anti-PDGF-BantibodiesblockedbothPDGF-BBandPDGF-ABwith1C5o 

valuerangesforPDGF-BBof0.23-1.8nM~2anti-PDGF-BantibodiesblockedonlyPDGF-BB 

withJCsovaluerangesofO.55-O.64nM, 6moderateanti-PDGF-Bantibodiesblocked>45%;2 

anti-PDGF-BantibodiesblockedbothPDGF-BBandPDGF-ABwith1C5ovaluerangesfor 

PDGF-BBof2.8-13nM4anti-PDGF-BantibodiesblockedonlyPDGF-BBwithJCsovalue 

rangesofO.64-2.SnM and6anti-PDGF-Bantibodieswerenon-blockers.  

Example5.AntiPDGF-BantibodiesinhibithumanPDGF-BB 
S S S 

[0237]In.ordertodetermin.etheactivityoftheantiPDGF-Bantibodi.es~bioassayswere 
S 

performedusingPDGEBB. Forperformingthebioassay, 20,000HEK293ISRE-Luc/hPD0FR.~ 

singlecellsortedcells/wellwereplatedin0.1%FCSOptimemovernight.DoseResponsewas 

C forhumanPDGFBB(PeprotecitCat#1QQalABioUtl11004,E.coiiderived),withI:3 

S dilutionsstatingatiOOnM.Inhibitionwasdeterminedforanti-PDGF-Banti-PDGFRb 
S I.  (REGN2176,O8-R12073itandpurifiedantibodies(1:3serialdilutionstartingatiOOnM)were 

andluminescencewasmeasured I.  

usingOne-Gb (Promega).  
[0238]AsdepictedinFigureSA,13outof17antimhPDGFmBantibodiesinhibited500pMof 

hPDGFBBwithIC~valuesofSSpM 70 2nMwithmaximuminhibitionsof42- 99%.Further 

asdepictedinFigure5BtwoantiaPDGFaBantibodiesactivatedwithhumanPDGF-BB~Figure 

SCdepictsthe8outof'17anti-hPDGF-Bantibodieswhichinhibited5nMofhumanPDGF-AB 
maximuminhibitionsof32 99(~~ 

withICsovaluesof99pM 5OnMwith S H4IHi=3132Pand 

H4Hi314WblockedtobaselinewithJCsovaluesof8.8and2 0 6nM.LastlyFigure3Ddepicts 

anti-hPDGF-Bantibodies.whichinhibited600pMofmousePDGF-BBwith 

1C50valuesof450pM 6.4nMwithmaximuminhibitionsof39 93CrTheseresults 

demonstratethat6 S 

anti-PDGF-Bantibodi.esexhibitfullinhibitionofhumanPDGF-BBwithiCso 
valuesof310pM-2nM.InparticularH4H13145Pinhibitsall3ligandshPDGFBBhPDGF 

ABandmPDGFBRtobaseline.TheinhibitionofPDCTF-Bactivationbyuseotexemplary 
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addedtothecellswithhumanPDGF-BBat500pM.Plateswereincubatedfor55hoursat37 0 C
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antiahPDGRBantibodiesinHEK293/SREAucIhPDGFRf3cell.sairsummarizedinTables8-9 

below 

Table8.InhibitionofPDGFrBactivationbyH4H13132PinHEK293/SREniuc/hPDGFR~cells 

HumanPDGF-BBHumanPDGF-AB MousePDGF-BB MonkeyPDGF-BB 

EC5O - 2.1E-09 EC5O - 8.6E-09 EC5O - 9.3E-1O ECSO - 6.4E-11 

500pMhPDGFBB SnMhPDGFAB 600pMmPDGFBB500pMmfPDGFBB 

(%) (%) (%) (%) 
1C50 Inhibition 1030 Inhibition 1030 Inhibition 1C51 Inhibition 

1.9E-9 94 8.SE-09 95 1.5E-9 87 8.9E-9 98.5 

S 

[0239]H4H13132Pexhibitsoreaterthan87%inhibitionwithLCsovaluesof1.9- 9.OnMagainst 

hPDGF-BB, , mPDGF-BB, andcynoPDGF-BB.  

Table9.InhibitionofPDGF-BactivationbyH41113145PinHEK293/SRE-luc/hPDGFRf3cells 

HumanPDGF-BBHumanPDGF-AB MousePDGF-BB MonkeyPDGF-BB 

ECSO - 2.1E-09 EC5O - 8.6E-09 EC5O - 9.3E-1O EC5O - 6.4E-11 

500pMhPDGFBB 5riMhPDGFAB 600pMmPDGFBB500pMmfPDGFBB 

(%) (%) (%) (%) 
1c50 Inhibition JCSO Inhibition JCSO Inhibition 1C51 Inhibition 

4.6E-1O 99 2.6E-09 99 4.SE-1O 98 3.2E-1O 99 

S S 

BB.hPDGF-ABmPDGF-BBandcynoPDGFBB.  

Example6.AnalysisofComplexesformedbetweenRecombinantHumanPDGF-BBand 

anti-PDGF-Bmonoclonalantibodies(mAbs) 

[0241]Sizeexclusionchromatographycoupledtomulti-anglelaserlightscattering(SBC

MALLS)wasusedtoassesstherelativesizedistributionofcomplexesformedbetween 

recombinanthumanPDGF-BB(Peprotech)andseveralanti-PDGFleadmAbs.FivemMPDGF

anti-PDGF-B 
BB+5mMmAb(EquimolarRatios)werepreparediniXPBSpH7.4foreach S 

mAbtestedandallowedtoincubatedatroomtemperaturefor3hourpriortofractionationof 

totalproteinbySEC-MALLS.UndertheSEC-MALLSconditions,100mg(totalprotein)of 

eachsamplewasinjectedinduplicateontoaGEHealthcareSuperose610/300GLcolumnmiX 

PBSpH7.4(mobilephase)witharuntimeof90minutesperinjection.  
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[0240]H4H13145Pexhibitscompleteinhibitionwith11C50valuesof0.5- 3nMagainsthPDGF-
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[0242]H4H13145P(Peak1)largelyfoiTnedadistinctcomplex(Peak2)withhumanPDGF-BB 

consistentwitha2:2mAb:human-PDGF-BBspecies(Figure6A).FurtherH4H13145P(Peak1) 

largelyformedadistinctcomplex(Peak2)withhumanPDGF-BBConsistentwitha2:2 

mAb:human-PDGF-BBspecies(Figure6B).Figure6Cdepictstheoverlaidchromatograms 

fromsamplesformingthemostdistinct2:2mAb:human-PDGF-BBspecieswithnodetectable 

higherordercomplexesobserved.  

[0243]Ingeneralmostanti-PDGFmAbsappearedtoformalargelydistinctcomplexwith 

humanPDGF-BBconsistentwitha2:2mAb:hPDGF-BBspecieswithlittletonohigherorder 

complexes("paperdoll")observed.Aminoramountofhigherordercomplexeslargerthana2:2 

mAb:hPDGF-BBspecieswasobservedinsamplesH4H13132PH4H13145PandH4H13162P~ 

howeveritisunclearwhetherthesecomplexesformedasaresultoftheinteractionofhPDGF

BBwiththemonomericformoftheantibodyorwithantibodymultimers(HMWspecies)that 

werepresentatvaryingamountsineachmAbsample.Alternativelythehigherordercomplexes 

inthesesamplemaybeduetointeractionofthemonomericantibodywithaminoramountof 

multimerichPDGF-BBwhichwasalsodetected.SamplesH4H13148PandH4H13169P 

appearedtoformthemostdistinct2:2mAb:hPDGF-BBspecieswithnodetectablehigherorder 

complexespresent.Interestinglyalthoughthecomplexesformedbythesetwosampleshad 

similarcalculatedmolarmassesthecomplexesformedbyH4H13148Pelutedsignificantlylater 

thantheequivalentH4H13169Pcomplexessuggestingthatthemolecularshape(hydrodynamic 

radius)ofthecomplexesformedbyH4H13148Pismorecompactinnature.Abroaddistribution 

ofcomplexes<theputativemolarmassofa2:2mAb:hPDGF-BBcomplexwasobservedinthe 

weredissociatingduringthefractionationprocessorthatthesampledidnotreachequilibrium 

undertheexperimentalconditionstested.  

Example. CynomolgusPDGF-BBProteinBioassayValidationofanti-PDGF-B 

monoclonalantibodies- H4H13132PandH4H13145P 

[0244]CynomolgusmonkeyPDGF-BBwasobtainedfromKingFisherandSinoBiologicalas 

Fc-fusion.HEK293/SRE-Luc/mfPDGFBB-ecto/hPDGFRb-cytocellsp2wereseededonto96 

wellplatesandthecellswereaddedatSOul/wellofthe2.5x10 5 cells/ml(20,000cells/well) 

overnightat37 0 C,5%C02.DoseresponseofPDGF-BBswasdeterminedat1to3dilutions 

startingfrom2OnM.Fordetrmeningtheinhibition,1:3seriallydilutedAbswereanalyzed, 

startingfrom500nMwith500pMPDGF-BBasconstant.Theplateswereincubatedat37 0 C,5% 

C02for5.5hours.Theplateswereremovedfromtheincubatorandequilibratedatroom 
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H4H13155PsamplewhichmayindicatethatthecomplexesformedwithhPDGF-BBinsolution
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temperature(RT)forapproximately30minutes.100ulofOne-gb substrate(equilibratedtoRT) 

wasaddedtoallwellsoftheplatesandmixedonplateshakeratRTfor10minutes.  

LuminescencewasmeasuredbyusingtheSpectraMaxi3X(PerkinElmer T M )~Asdepictedin 

Figure7inthisassaysystemH4H13145PwasidentifiedtobemorepotentthanH4H13132P 

againstbothhumanandcynomolgusPDGF-BBproteins.  

[0245]Thefollowingassayswereusedtodetemiinethepotencyofanti-PDGF-Bantibodiesto 

blockcynomolgusPDGF-BBinducedsignalingincellswithexpressionoftheextracellular 

domainofmonkeyPDGFRf3.  

LuciferaseBioassay 

[0246]TheengineeredcelllineHEK293/SRE-Luc/mfPDGFR~-ecto/hPDGFRb-cytocells 

(ACL7SO4)wasusedtoassaytheabilityofH4H13145PandH4H13132Ptoneutralizeluciferase 

expressiondrivenbycynomolgusPDGF-BB.Cellswereseededinto96wellplatesusingassay 

medium(0.5%bovineserumalbumin,1%penicillin-streptomycin-glutamineinDMEMmedia) 

andserumstarvedovernight(37 0 C,5.0%C02).  

GenerationofDoseResponseCurves 

[0247]AdoseresponsecurveforcynomolgusPDGF-BBwasdeterminedbyaddingtheligand 

dilutedinassaymediumtotheHEK293/SRE-Luc/mfPDGFRf3-ectoIhPDGFRb-cytocellsat 

concentrationsrangingfrom3pMto2OnM.Eachconcentrationwastestedinduplicateandwells 

withnoligandaddedservedasnegativecontrols.FollowingadditionofcynomolgusPDGF-BB, 

cellswereincubatedfor5.5hoursat37 0 C,5.0%C02andthenequilibratedtoroomtemperature 

for30minutes.AnequalvolumeofONE-Gb luciferasesubstratewasaddedtoeachwelland 

(RLU)weremeasuredonaSpectraMaxi3Xplatereaderandthevalueswereanalyzedbyafour

parameterlogisticequationovera10-pointdoseresponsecurve(GraphPadPrism).  

GenerationofinhibitionCurves 

[0248]H4H13145PandH4H13132PweretestedforinhibitionofcynomolgusPDGF-BB 

mediatedmfPDGFRf3signalingintheHEK293/SRE-Luc/mfPDGFRf3-ecto/hPDGFRb-cytocell 

line.H4H13145PH4H13132Pornegativecontrolantibody(REGN1945)wasaddedin 

duplicatetocellsatconcentrationsrangingfrom228pMtoSOOnMfollowedbytheaddition 

cynomolgusPDGF-BBat500pM.Plateswereincubatedat37 0 C,5.0%C02for5.5hoursand 

equilibratedtoroomtemperaturefor30minutes.AnequalvolumeofONE-Gbluciferase 

substratewasaddedtoeachwellandtheplatewasincubatedatroomtemperatureforafurther5 

minutes.Relativelightunits(RLU)weremeasuredonaSpectraMaxi3Xplatereaderandthe 
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theplatewasincubatedatroomtemperatureforanadditionalSminutes.Relativelightunits
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valueswereanalyzedbyafour-parameterlogisticequationovera10-pointdoseresponsecurve 

(GraphPadPrism).  

Results 

BlockadeofLigandmediatedcynomolgusPDGF-BBmediatedmfPDGFR/3signaling 

[0249]TheconcentrationsofSinoBiologicscynomolgusPDGF-BBFctagrequiredtostimulate 

mfPDGFRf3signalingto50%ofthemaximumactivitylevel(theECso)intheHEK293/SRE

Luc/mfPDGFRf3-ectoIhPDGFRb-cytocelllinewas167pM(Figure7)Theconcentrationof 

antibodyrequiredtoreducePDGF-BBsignalingto50%ofmaximalactivity(theJC5o)inthe 

presenceofafixedconcentrationofcynomolgusPDGF-BBwasdetemiiinedforH4H13132P 

H4h13145PandanisotypecontrolantibodyREGN1945(anantibodyraisedagainstfelineFeld 

1,withnobindingtomfPDGFRf3).AsshowninFigure7,H4H13132PandH4H13145P 

effectivelyblockedcynomolgusPDGF-BBsignalinginducedbyafixedconcentrationof500pM 

cynomolgusPDGF-BBwithanJC5ovalueof781pMandl6pMrespectively.Incontrastthe 

JgG4isotypecontrolantibodyREGN1945,wasineffectiveatblockingcynomolgusPDGF-BB 

signalinginducedbycynomolgusPDGF-BB.  

Example. BiacoreBindingValidationofCommercialMonkeyPDGF-BBReagentsto 

Anti-PDGF-Bmonoclonalantibodies- H4H13132PandH4H13145P 

[0250]InordertodeterminethebindingkineticsofcommercialmonkeyPDGF-BB(Kingfisher 

Sinobiological)toanti-PDGF-BmAbsH4H13132PandH4H13145Papproximately250-350 

RUofanti-PDGF-BmAbswerecapturedwithnegativecontrol(REGN1945)onananti-hFc 

seriallydiluted3-fold.Thesamplewasinjectedat25uL/minutefor3minutesandthe 

dissociationwasmonitoredfor10minutes.Thekineticsparameterswereevaluatedbyfittingthe 

realtimedatausing1:1bindingmodelwithmasstransportlimitation.AsdepictedinFigure8, 

anti-PDGF-BmAbsH4H13132P 
commericalMonkeyPDGF-BBshowedspecificbindingtothe S 

andH4H13145P.  

Example9.WesternBlotDetectionofmAbBindingEpitopesonPDGF-BB 

[0251]Akeytounderstandingthevaryingperformanceofantibodiesistodeterminethebinding 

sitesorepitopestheyrecognize.Epitopesaregenerallydividedintwocategorieslinear 

epitopeswhereastretchofcontinuousaminoacidsaresufficientforbindingandconforrnational 

epitopeswherekeyaminoacidresiduesarebroughttogetherbyproteinfolding.Linearepitopes 

mightbepreferredforapplicationsinwhichtheproteintargetiswhollyorpartiallydenatured 
S 

duringthesamplepreparationpnortotheimmunoassaysuchasinWesternblot(WB).  
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HCAChipfortheMASS-2at25 0 C.90nMofhumanandmonkeyPDGF-BBwerepreparedand
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AccordinglyWesternblotanalysisofPDGF-BBwithH4H13145PandH4H13132Pwas 

performedtodetermineifthesemAbsbindtolinearepitopes.  

[0252]HumanrecombinantPDGF-BBdimerprotein(CF)fromR&Dsystem1jtgwasresolved 

withSDSPAGE5-20%gradientgelunderreducing(R)andnon-reducing(NR)conditions.The 

followingstepswereusedfordetectingPDGF-BBbandsinbothRandNRconditionwith 

PDGF-BBmAbH4H13itTandcommercialanti-PDGF-BBab(R&Danti-humanPDGF-BB 

. HumanPDGF-BBAntibodyAF-220-NA).Fornon-specificblocking:PVDFmembranes 

wereblockedin5%BSAfor1houratroomtemperature.ForprimaryAbblotting:thePVDF 

membrane(1)PDGF-BBmAbH4H13itTor(2)R&Danti-PDGF-BBmAbat1.Oug/mldilution 

in5%BSATBSTovernightat4C.ThemembranewaswashedinTBSTwashingbufferfor10 

minutes(threetimes)atroomtemperature.Secondaryantibodyincubationcomprisedincubating 

themembraneinHRP-conjugated anti-mousesecondaryAbin5%BSATBSTfor1hourat 

roomtemperature.MembranewashingcompriseduseofTBSTbufferfor10minutes(three 

times)atroomtemperature.ThesignalwasdevelopedwithPierceTMWesternBlotSignal 

Enhancer.  

Onefig/laneofRecombinantHumanPDGF-BBwasresolvedwithSDS-PAGEunderreducing 

(R)andnon-reducing(NR)conditionsandvisualizedbysilverstainingshowingsinglebandsat 

13kDaand28kDarespectively.Figure9depictsthatthewesternblotanalysisofantibody 

bindingepitopesconfirmedthatH4H13145PbindstolinearepitopesofhumanrPDGF-BB.  

Example10.Pre-clinicalExperimentalPAIlEfficacyAssessmentofH4H13145P 

multiplemodelsofPAH(mouse+rat).Theseeffectsweremoreimpressivethananytreatments 

orbenchmarktodateincludingSOC.Theseresultsdemonstratethatananti-PDGF-Bantibody 

wouldprovideaneffectivenon-vasodilatorPAHtherapy.  

[0254]Toevaluatetheeffectoftheanti-PDGF-BantibodyH4H13145Pinpulmonaryarterial 

hypertensionseparatestudieswereperformedusingachronichypoxia-inducedpulmonary 

arterialhypertensionmousemodelandamonocrotalineratmodel.  

[0255]ThePAHmodelsaresummarizedinTable10below.  

Table10:PAHPreclinicalModels 

Model Species Induction Mechanismof 
_____________________________________ action HumanRelevance Limitations 

Hypoxia! Mouse 4-8weeks Hypoxias Relevantto Compensatoryright 
SugenS4l6 Continuous VEGFR2 hypoxiain hearthypertrophy 

exposureto inhibition humans Noplexiformlesions 
2with Selectionof Nomediavesselwall 

apoptotic thickening 
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[0253]PDGF-BblockadevialeadmAb(H4H13145P)providedrobusttherapeuticbenefitin
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weeklySugen resistant Moderate 
Sec.injection endothelial pulmonaryblood 

cells pressurechange 
Observedvessel 
pruning 

_____________________ _______________________________phenotype ____________________ 

MCT Rat 4-6weeks, Metabolite {Rightheart MCTsyndrome 
(singlesubQ injures pressure consistingof 
injectionof endothelium, Rightheart pulmonaryinterstitial 
MCT(40- Mechanismis hypertrophy edemamyocarditis 
60mg/kg) unclear (Fulton'sIndex) andhepaticveno

ProgressivePAH oclusivediseasethat 
andheartfailure isuncharacteristicof 
Intimal severehumanPALL 
hyperplasia Deathfromcardiac 
medial orrenaldysfunctiow 
hypertrophyand 
adventitial 

.3 a 

thickening 

Hypoxia! Rat weeks Sameasin Progressiveto Sugeninhibitsother 
a a a .3 

Sugcn5416* continuous Hypoxia/Sugen nghtheartfailure RTKs:PDGFRbc
exposureto truce Predictablysevere KITMETFLT3 

andRET 
10%02with PAHcausedby 
weeklySugen angio-obliterative 
insection-~ 3 lesions 
weeksnormoxic Intimal 
condition hyperplasia 

medial 
hypertrophyand 
adventitial 

____________________________________________________ thickening _____________________ 

MaterialsandMethods 

Mice 
S 

[0257]Pulmonaryarterialhypertension(PAH)ischaractenzedbypulmonaryvascular 

remodelingthatleadstoaprogressiveincreaseinvascularresistance.Elevatedpulmonary 
S 

pressuresinducecompensatoryrightventncularhypertrophyandeventualfailure.Platelet

derivedgrowthfactor-B(PDGF-B)isapotentmitogenthatisamemberoftheplatelet-derived 

growthfactor(PDGF)family.PDGF-B/PDGFRf5signalinghasbeenshowntobeacentral 

signalingpathwayregulatingpathologicpulmonaryarterialvesselremodeling.Thisstudyisto 

compareefficacyofanti-PDGF-Bandanti-PDGFR[5antibodiesinhypoxia/sugenPAHmice 

whendosedtherapeutically.  

[0258]Forthefirststudy,14to16weeksoldmalehumanizedPDGFR~hwhumice,(MAJD# 

1639)wereused.Micewereseparatedintotreatmentgroupsbyweightsuchthatstartingbody 

weightsweresimilaramongdifferentgroups. Cageswereselectedtoeitherremainat~21%02 
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[0256]Thefollowingmaterialsandmethodswereusedforthesestudies.
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(normobaricnormoxia)orplacedinto10%02(normobarichypoxia)chamber(amodified6' 
S 

Semi-RigidIsolatorunitCharlesRiver)thatmaintainedlow02levelswithadjustmentofN2 
flowtoasteadyintakeofroomS 

air.MiceinhypoxiachamberweregivenVEGFreceptor 

inhibitorSugen5146at20mg/kgsubcutaneouslyonceaweekfor6weeks.Themicewere 

administeredantibodiesstartingonday21for3weeksasoutlinedinTable11. Bytheendof 

week6,rightventricularsystolicpressure(RVSP)wasmeasuredbyrightheartcatheterization 

andRVhypertrophywascalculatedbyFultonindexastheweightratioofRVand(LV+ 

septum).  

Forthesecondstudy(Study2),12to14weeksoldmaleC57/BLmice,(Taconic)wereusedfor 

thestudies.Micewereseparatedintotreatmentgroupsbyweightsuchthatstartingbodyweights 

weresimilaramongdifferentgroups. Cageswereselectedtoeitherremainat~21%02 

(normobaricnormoxia)orplacedinto10%02(normobarichypoxia)chamber(amodified6' 
S 

Semi-RigidIsolatorunitCharlesRiver)thatmaintainedlow02levelswithadjustmentofN2 
flowtoasteadyintakeofroomS 

air.MiceinhypoxiachamberweregivenVEGFreceptor 

inhibitorSugen5146at20mg/kgsubcutaneouslyonceaweekfor6weeks.Themicewere 

administeredantibodiesstartingonday21for3weeksasoutlinedinTable12.Bytheendof 

week6,rightventricularsystolicpressure(RVSP)wasmeasuredbyrightheartcatheterization 

andRVhypertrophywascalculatedbyFultonindexastheweightratioofRVand(LV+ 

septum).Miceserumwerecollectedatday42forhumanantibodyJgGassessment.  

Rightheartcatheterizationandrightventricularsystolicpressure 

[0259]Micewereanesthetizedwithisofluraneandwerekeptatapproximately37 0 Cusinga 

(T/PumpClassicGaymarIndustries).Theneckareaforeachmousewaspreparedforsurgery 

bydepilatingovertherightcommonCarotidarteryandrightJugularvein.Anincisionwas 

madeandtherightJugularveinwasisolatedwithcareastonotdamagetheCarotidartery 

and/ortheVagusnerve.Apieceof5-0silksuturewasplacedundertheisolatedJugularveinto 

allowforretractionofthevesselcraniallythena30-guageneedlewasusedtointroduceahole 

intotheJugular vein.Apressurecatheter(Micro-tipcathetertransducerSPR-1000,Millar 

InstrumentsInc.)wasinsertedintotheopeningoftheJugularveinandadvancedpasttheright 

atriumintotheS ventricle.Thecatheterwasconnectedtopressure/volumeinstrument 

(MPVS-300,MillarInstrumentsInc.)thatmeasuredheartrateaswellasbothdiastolicand 

systolicrightventricularpressures.Theseparametersweredigitallyacquiredusingadata 

acquisitionsystem(PowerLab4/35,ADInstruments).LabChartPro7.0software(AD 

Instruments)wasusedtoanalyzerightventricularpressures.Readingswerequantifiedfroma 
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heatedplatform(HeatedHardPad1, BraintreeScientific)andcirculatingheatedwaterpump
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60secondintervalofthepressuretracing(followinga2minuteperiodofrecordingtoallowfor 

pressurestabilization).Theparametersanalyzedwererightventricularsystolicpressures 

(RVSP),heartrate(HR)andrateofrightventricularpressurerise(dP/dtmax).  

Righthearthypertrophyassessment 

[0260]Aftertheinvivohemodynamicmeasurementsanimalswereeuthanizedby 

exsanguinationsunderanesthesiaandthenRVfreewallleftventricle(LV)andseptumtissue 

wereharvestedandweighted.RVhypertrophywascalculatedbyFultonindexastheweightratio 

ofRVand(LV+septum).ThenRVtissuewassavedfrozen(-80 0 C)forbiochemicalanalyses.  

Hematocritwasobtainedforeachmouseimmediatelyaftereuthanasia.  

SerumHumanIgGassessment 

[0261]SerumPDGF-BantibodyhumanJgGiscapturedonaGyrolabBioaffy T M 200CDbya 

biotinylatedmouseanti-humanJgGl/JgG4monoclonalantibody(REGN2567)dilutedin 

GlycerolanddetectedbyanAlexaFluor647-Conjugatedmouseanti-humankappaantibody 

dilutedinGlycerol.Theserumsamplesareproceededasdescribedbelow:1)Diluteserum 

samples1:50indilutionbuffegdilutestandardstoastartingconcentrationof4g/mLusing 

dilutionbufferforatotalof8pointsstandards.2)Dilutebiotinylatedmouseanti-human 

JgGl/JgG4tolOOug/mLinwashing.3)DiluteAlexaFluor647-Conjugatedmouseanti-human 

kappaantibodytolOug/mLinwashingbuffer.4)Centrifugecaptureanddetectionantibodyat 

15,OOORCFfor5minutes.5)Furtherdilutedetectantibody(usethetoplayerofthecentrifuged 

detectantibodyonly)tofinalconcentrationofO.5ug/mLindetectionbuffer.6)UsingGYROS 

generatedplatemaploadsamplesstandardswashbuffersandcaptureanddetectantibodieson 

Statisticalanalyses 

[0262]Quantitativedataareexpressedasmean- standarddeviation.Statisticalanalyses 
S 

performedbetweentwogroupswereanalyzedbyt-test.Comparisonofthetime-coursewas 

analyzedbyTwo-waysanalysisofvariance(ANOVA)Comparisonoftreatmenteffectof 

multipledrugtreatmentgroupswasanalyzedbyone-wayANOVA.Prismsoftwarewasusedfor 

allstatisticalanalyses.Ap-valueK0.05wasconsideredstatisticallysignificant.  

[0263]ThedosingschedulesforStudy1areprovidedinTable11.  

Table11.Therapeuticdosingandtreatmentprotocolforeachgroupinchronichypoxia 
mousemodelstudies 

Numbe 
Grou Condition Treatmen REGN# Dosag Frequenc Rout Startin rof 

p t e y e gday mice! 
____________________________________________________________________________ group 
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to96wellPCRplate.
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Normobaric Saline N/A 2x/week SC 21 15 
________________________________________ mL/kg______________________________ 

Normobaric10% Isotype 
2 hypoxia/SugenS4l control REGN1945 2x/week SC 21 15 

C 

66weeks antibody mg/kg 

Normobaric10% Anti
3 hypoxia/Sugen541 PDGF-B H41-J13145 25 2x/week Sc 21 15 

66weeks P mg/kg 
antibody 

Normobaric10% Anti
4 hypoxia/SugenS4l PDGFRJ3 REGN2176 mg/kg 2x/week Sc 21 15 

66weeks 
antibody 

[0264]ThedosingschedulesforStudy2areprovidedinTable12.  

Table12.Therapeuticdosingandtreatmentprotocolforeachgroupinchronichypoxia 

mousemodelstudies 

Numbe 
Grou Condition Treatmen REGN# Dosag Frequenc Rout Startin rof 

p t y e gday mice! 
____________________________________________________________________________ group 

NormobaricC 5 2x/week SC 21 Saline ______ normoxia ___________________ mL/kg ______________________________ 
Normobaric10% 

Isotype 
2 hypoxia/SugenS4l control REGN1945 2x/week SC 21 12 

________ 6 6 weeks antibody mg/kg 

Normobaric10% Anti
H4H13145 1 2x/week 

3 hypoxia/Sugen541 PDGF-B SC 21 12 

Normobaric10% Anti
4 hypoxia/Sugen541 PDGF-B H4H13145 3 2x/week SC 21 12 

66weeks P mg/kg 
__________________________ antibody_________________________________ _______ __________________ 

Normobaric10% Anti
5 hypoxia/Sugen541 PDGF-B H4H13145 10 2x/week SC 21 12 

66weeks P mg/kg 
__________________________ antibody_________________________________ _______ __________________ 

Normobaric10% Anti
H4H13145 25 2x/week 

6 hypoxia/Sugen541 PDGF-BC SC 21 12 
66weeks antibody mg/kg 

Ultrasoundassessmentandanalysis 

[0265]Onthelastdayofeachstudypulmonaryarterysizeandrightventricularfunctionand 

dimensionswereassessedineachmouseusingahighfrequencyultrasoundsystem(Vevo2100, 

VisualSonics).Fortheassessmentmicewereanesthetized(with1.5%isofluraneatarateof1.0 

cc/mLofmedicalgradeair)andtheirtemperaturewasmonitoredwitharectaltemperatureprobe 

andheldatapproximately37 0 Cwithaheatedplatform(MouseMonitorSIndusInstruments)and 
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awarminglamp.Bothbrightness-mode(B-mode)andmotion-mode(M-mode)imagingwere 

used.B-modeimagingofthemouseheartincross-sectionwasusedtodeterminepulmonary 

arterycross-sectionalarea(PACSA)atthelevelofthepulmonaryvalve.M-modeimagingwas 

usedtodeterminethepulsedwavevelocitytimeintegral(VTJ),whichisderivedfromthearea 

underthecurveofrepresentativeDopplertracingsofbloodflowthroughthepulmonaryartery.  

Rightventricularstrokevolume(RVSV)wascalculatedfromtheproductofPACSAandVTJ.  

Rightventricularcardiacoutput(RVCO)wascalculatedfromtheproductofSVandheartrate 

(HR).M-modeimagingwasusedtodeterminerightventricularfreewall(RVFW)thickness 

duringdiastoleandsystole.Animalswerereturnedtotheirhomecagesbeforerightventricular 

pressureassessment.  

Rightventricularpressureassessment 

[0266]Rightventricularpressurewassubsequentlyassessedforalltreatmentgroups.Micewere 

anesthetizedwithisofluraneandwerekeptatapproximately37 0 Cusingaheatedplatform 

(HeatedHardPad1, BraintreeScientific)andcirculatingheatedwaterpump(T/PumpClassic 

GaymarIndustries).Theneckareaforeachmousewaspreparedforsurgerybydepilatingover 

therightcommoncarotidarteryandrightjugularvein.Anincisionwasmadeandtheright 

jugularveinwasisolatedwithcareastonotdamagethecarotidarteryand/orthevagusnerve.A 

pieceof5-0silksuturewasplacedundertheisolatedjugularveintoallowforretractionofthe 

vesselcraniallythena30-guageneedlewasusedtointroduceaholeintothejugularvein.A 

pressurecatheter(Micro-tipcathetertransducerSPR-1000,MillarInstrumentsInc.)wasinserted 

intotheopeningofthejugularveinandadvancedpasttherightatriumintotherightventricle.  

thatmeasuredheartrateaswellasbothdiastolicandsystolicrightventricularpressures.These 

parametersweredigitallyacquiredusingadataacquisitionsystem(PowerLab4/35, 

ADlnstruments).LabChartPro7.0software(ADlnstruments)wasusedtoanalyzeright 

ventricularpressures.Readingswerequantifiedfroma60secondintervalofthepressuretracing 

(followinga2minuteperiodofrecordingtoallowforpressurestabilization).Theparameters 

analyzedwererightventricularsystolicpressures(RVSP),heartrate(HR)andrateofright 

ventricularpressurerise(dP/dtmax).Serum/tissuecollectionandassessmentofrightventricular 

hypertrophy 

[0267]Followingcompletionofrightventricularpressuremeasurementthecatheterwas 

removedandeachanimalwassacrificed.Theabdomenwasopenedandbloodwasdrawnfrom 

theVenaCavafor S assessmentandserumcollection.Thethoraciccavitywasthen 

openedandthemiddlelobeoftherightlungwasligatedwith5-0silksutureexcisedplacedin 
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RNAlater(Sigma-Aldrichcat#R0901)andfrozen24hourslaterat-80 0 C.Theheartwas 

excisedfromeachanimalandtherightventricle(RV)wascarefullycutawayfromtheleft 

ventricleandseptum(LV+S).Bothpiecesofhearttissuewereseparatelyweighedona 

microbalance(AJOGOMettler)tocalculatetheindexofRVhypertrophy[RV/(LV+S)~Fulton 

Index].  

[0268]Halfoftheanimalsfromeachtreatmentgrouphadthelungsperfusedat20-25mmHg 

withphosphatebufferedsolution(PBSpH7.4),thenfixedwith10%neutral-bufferedformalin 

(NBF).Lungsremainedin10%NBFfor24hoursbeforebeingplacedinto70%ethanolforat 

least48hoursbeforetissueprocessingandparaffinembedding. Foranimalsthatdidnot 

undergoperfusion-fixationofthelungtherightinferiorlobewasligatedwith5-0silksuture 

beforebeingexcisedweighedandfrozeninliquidN2.  

Rats 

[0269]SixtosevenweeksoldmaleSpragueDawleyratswereused.Ratswereseparatedinto 

treatmentgroupssuchthatbodyweightsweresimilaramongdifferentgroups.histudy1,one 

daypriorofmonocrotalineinjectionratsinantibodytreatmentgroupsweresubcutaneously 

administeredeitheranti-PDGF-BantibodyorisotypecontrolJgGat25mg/kg2timesaweekfor 

28days.Standardofcaregroupwasorallyadministeredmacitentanat30mg/kgdailyfor28 

days.Atdayoneratsweresubcutaneouslyadministeredeither40mg/kgofmonocrotalineor 

SmL/kgofsaline.Bytheendofday28,rightventricularsystolicpressure(RVSP)wasmeasured 

byrightheartcatheterizationandRVhypertrophywascalculatedbyFultonindexastheweight 

ratioofRVand(LV+septum).Instudy2ratsweresubcutaneouslyadministeredeither 

groupsweresubcutaneouslyadministeredeitheranti-PDGF-BantibodyorisotypecontrolJgGat 

25mg/kg2timesaweekfor21days.Bodyweightchangefromday0-35wereusedforgeneral 

toxicityassessmentandanimalmortalitywascalculatedbyday35.  

[0270]ThedosingschedulesforStudy1areprovidedinTable13.  

Table13:4weeksMonocrotalinePAHRatswithPreventiveDrugTreatment 

Starting Number Group Condition Treatment REGN# Dosage Frequency Route ofrat! 
day group 

1 Saline Saline N/A onceatday N/A 10 
5mL/kg 

Monocrotaline 

2 (40mg/kg)+ Isotype 25 2x/week SC -1 12 
Isotype control REGN1945 mg/kg 

________ control JgG antibody 
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Monocrotaline Anti
3 (40mg/kg)+ PDGF-B H41-J13145P 2x/week SC -1 12 

Anti-PDGF-B antibody mg/kg 

Monocrotaline 
4 (40mg/kg)+ Macitentan N/A 30mg/kg daily Pt. -1 12 

Macitentan 

[0271]ThedosingschedulesforStudy2areprovidedinTable14.  

Table14:5weeksMonocrotalineSeverePAHRatsSurvivalwithTherapeuticDrugTreatment 

Starting Nitmber Group Condition Treatment REGN# Dosage Frequency Route ofRat! day group 

1 Saline Saline N/A 5 onceatday N/A 10 
_________________________________________________ mL/kg__________________________________________ 

Monocrotaline 
(60mg/kg)+ Isotype 25 2 control REGN1945 2x/week SC 14 12 

Isotype C mg/kg 
________ control JgG antibody 

Monocrotaline Anti
3 (60mg/kg)+ PDGF-B H41-J13145P 2x/week SC 14 12 

________Anti-PDGF-B antibody mg/kg 

Rightheartcatheterizationandrightventricularsystolicpressure 

[0272]Ratswereanesthetizedwithisofluraneandwerekeptatapproximately37 0 Cusinga 

heatedplatform(HeatedHardPad1, BraintreeScientific)andcirculatingheatedwaterpump 

(T/PumpClassicGaymarIndustries).Theneckareaforeachratwaspreparedforsurgeryby 
S 

andtherightJugularveinwasisolatedwithcareastonotdamagetheCarotidarteryand/orthe 

Vagusnerve.Apieceof5-0silksuturewasplacedundertheisolatedJugularveintoallowfor 

retractionofthevesselcraniallythena23-guageneedlewasusedtointroduceaholeintothe 

Jugularvein.Apressurecatheter(Micro-tipcathetertransducerSPR-1000,MillarInstruments, 

Inc.)wasinsertedintotheopeningoftheJugularveinandadvancedpasttherightatriumintothe 

rightventricle.Thecatheterwasconnectedtopressure/volumeinstrument(MPVS-300,Millar 
e 

InstrumentsInc.)thatmeasuredheartrateaswellasbothdiastolicandsystolicrightventricular 

pressures.Theseparametersweredigitallyacquiredusingadataacquisitionsystem(PowerLab 

4/35,ADInstruments).LabChartPro7.0software(ADInstruments)wasusedtoanalyzeright 

ventricularpressures.Readingswerequantifiedfroma60secondintervalofthepressuretracing 

(followinga2minuteperiodofrecordingtoallowforpressurestabilization).Theparameters 
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analyzedwererightventricularsystolicpressures(RVSP),heartrate(HR)andrateofright 

ventricularpressurerise(dP/dtmax).  

Righthearthypertrophyassessment 

[0273]Aftertheinvivohemodynamicmeasurementsanimalswereeuthanizedby 

exsanguinationsunderanesthesiaandthenRVfreewallleftventricle(LV)andseptumtissue 

wereharvestedandweighted.RVhypertrophywascalculatedbyFultonindexastheweightratio 

ofRVand(LV+septum).ThenRVtissuewassavedfrozen(-80 0 C)forbiochemicalanalyses.  

[0274]Statisticalanalyses 

[0275]Quantitativedataareexpressedasmean- standarddeviation.Statisticalanalyses 
S 

performedbetweentwogroupswereanalyzedbyt-test.Comparisonofthetime-coursewas 

analyzedbyTwo-waysanalysisofvariance(ANOVA)Comparisonoftreatmenteffectof 

multipledrugtreatmentgroupswasanalyzedbyone-wayANOVA.Prismsoftwarewasusedfor 

allstatisticalanalyses.Ap-valueK0.05wasconsideredstatisticallysignificant.  

Results 

Anti-PDGF-B Provided SuperiorEfficacy in Two Clinically RelevantEndpoints ofPAH When 

ComparedDirectly WithAnti-PDGFR/? 

Bodyweightchangeinhypoxia/sugenmice 

[0276]Miceexposedtohypoxiadisplayedslowerbodyweightgrowthin6weeksincomparison 

withanimalundernormoxia.Theanti-PDGF-Bantibodytreatmentsignificantlyattenuatedthe 

antibodytreatmentdidnotshowanyimpactinbodyweightchangecausedbyhypoxiaexposure 

(Figure10).Significantdifferencewasfoundattheday42timepointonlybetween 

Hy/Su+JsotypeControlJgGandHy/Su+Anti-PDGF-B(ttp<0.01).  

Rightventricularpressureelevationinducedinhypoxia/sugenmice 

[0277]Catheter-basedassessmentofheartrightventricularpressuresrevealedasignificant 

elevationofrightventriclesystolicpressuresintheisotypeantibody-treatedgroupin 

hypoxia/sugenmiceatweek6.Theanti-PDGF-Bantibodytreatmentsignificantlyreducedright 

ventricularsystolicpressureelevationby9mmHgwhileanti-PDGFRf5antibodyalsoreduced 

rightventricularsystolicpressuretoalesserextent(Figure10).Significantdifferenceswere 

foundbetweenHy/Su+JsotypeControlJgGandHy/Su+Anti-PDGF-B(ttttp<0.OOOl)and 

Hy/Su+Anti-PDGFRf3(ttttp<0.OOOl).Significantdifferencewasalsofoundbetween 

Hy/Su+PDGFRf5andHy/Su+Anti-PDGF-B(*pKO.05).  

Rightventricularhypertrophyinducedinhypoxia/sugenmice 
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[0278]Thepost-mortemanalysisofthemouserightheartweightfoundasignificantchangein 

hypoxia/sugenexposedmice(Figure10).Theratiooftherightventricularweighttotheleft 

ventricularplusseptalweightprovidesanindexofrightventricularhypertrophy(i.e.,Fulton 

Index),andthegroupsinhypoxia/sugenfor6weeksshowedgreaterratiosrelativetonormoxic 

animalsindicatingthepresenceofrightventricularhypertrophy.Therapeutictreatmentofanti

PDGF-Bantibodylessenedrightventricularhypertrophyby~35%whencomparedtothe 

hypoxia/sugenisotypecontrol-treatedmice.Useofanti-PDGFR~antibodyfailedtoreduceright 

ventricularhypertrophyinhypoxia/sugenexposedanimal.Significantdifferencewasfound 

betweenHy/Su+JsotypeControlJgGandHy/Su+Anti-PDGF-B(ttttp<O.OOOl)andHy/Su+ 

Anti-PDGFR~(tp<O.O5).SignificantdifferencewasalsofoundbetweenHy/Su+PDGFR~and 

Hy/Su+Anti-PDGF-B(tp<O.O5).  

[0279]Insummaryanti-PDGF-Bantibodyprovidedsuperiorefficacyintwoclinicallyrelevant 

endpoints(rightventricularpressureandhypertrophy)ofPAHwhencompareddirectlywithanti

PDGFRf3inhypoxia/sugenmicemode.  

Preventive Treatment ofAnti-PDGF-B Potently ProtectsAnimal in MCTRat and Therapeutic 

Treatment ofAnti-PDGF-B Improves Survival in High Dose MCTRat 

Rightventricularpressureelevationinducedinmonocrotalinerats 

[0280]Instudy1catheter-basedassessmentofheartrightventricularpressuresrevealeda 

significantelevationofrightventriclesystolicpressuresintheisotypeantibody-treatedgroupin 

monocrotalineratsbyweek4.BothvasodilatoryagentMacitentanandtheanti-PDGF-B 

differenceswerefoundbetweenMonocrotaline+IsotypeControlJgGandMonocrotaline+ 

Macitentan(tttp<O.OOl)andMonocrotaline+Anti-PDGF-B(tp'CO.OS)(Figure11).  

Rightventricularhypertrophyinducedinmonocrotalinerats 

[0281]Thepost-mortemanalysisoftheratrightheartweightfoundasignificantchangein 

monocrotalineratwithisotypecontrolJgGtreatment.Theratiooftherightventricularweightto 

theleftventricularplusseptalweightprovidesanindexofrightventricularhypertrophy(i.e., 

FultonIndex),andthegroupsinmonocrotalinetreatedratsfor4weeksshowedgreaterratios 

relativetosalinetreatedanimalsindicatingthepresenceofrightventricularhypertrophy.  

Preventive(treatmentofanti-PDGF-Bantibodylessenedrightventricularhypertrophyby~4O% 

whencomparedtothemonocrotalinewithisotypecontrol-treatmentrats(Figure11).Useof 

vasodilatoryagentMacitentanfailedtoreducerightventricularhypertrophyinmonocrotaline 

rats.SignificantdifferencewasfoundbetweenMonocrotaline+IsotypeControlJgGand 

Monocrotaline+Anti-PDGF-B(*p<O.O5).  
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Animalsurvivalrateinmonocrotalinerats 

[0282]Instudy2,theratsinjectedwith60mg/kgmonocrotalinedevelopedseverepulmonary 

hypertensionsymptomsandhighmortality.Notably,90%ofanimalinmonocrotalinewith 

isotypecontrolJgGtreatmentgroupdiedbyday35.Theanti-PDGF-Bantibodytreatmentstarted 

14postmonocrotalineinjectionandsignificantlyattenuatedanimalbodyweightloss.Significant 

differencewasfoundbetweenMonocrotaline+IsotypeControlJgGandMonocrotaline+Anti

PDGF-Batday28(*p<O.O5)andday35(*ttp<O.OOl).PDGF-Bantibodytreatmentalso 

rescued58%ofratsfromdeathbyday35.Significantdifferencewasfoundbetween 

Monocrotaline+IsotypeControlJgGandMonocrotaline+Anti-PDGF-B(tp<O.05)andrescued 

58%ofratsfromdeathbyday35(Figure12).  

[0283]Insummarypreventativetreatmentwithananti-PDGF-Bantibodyreducedbotha 

hemodynamicendpoint(rightventricularsystolicpressure)andrightventricularhypertrophyin 

monocrotalinemodel.Therapeutictreatmentofananti-PDGF-Bantibodysignificantlyimproved 

animalsurvivalinseverePAHofmonocrotalineRats.  

Anti-PDGF-B DemonstratedEfficacy in Low Dose Therapeutic Treatment 

Rightventricularpressureelevationinducedinhypoxia/sugenmice 

[0284]Catheter-basedassessmentofheartrightventricularpressuresrevealedasignificant 

elevationofrightventriclesystolicpressuresintheisotypeantibody-treatedgroupin 

hypoxia/sugenmicebyweek6.Theanti-PDGF-Bantibodytreatmentssignificantlyreducedright 

ventricularsystolicpressureelevationat1,3,10and25mg/kgdoses.Significantdifferenceswere 

foundbetweenHy/Su+JsotypeControlJgGandHy/Su+Anti-PDGF-Bgroupsat1mg/kg(t 

nostatisticallysignificantdifferenceamongdifferentdoseofPDGF-Btreatments(Figure13A).  

Rightventricularhypertrophyinducedinhypoxia/sugenmice 

[0285]Thepost-mortemanalysisofthemouserightheartweightfoundasignificantchangein 

hypoxia/sugenexposedmice(Figure13A).Theratiooftherightventricularweighttotheleft 

ventricularplusseptalweightprovidesanindexofrightventricularhypertrophy(i.e.Fulton 

Index),andthegroupsinhypoxia/sugenfor6weeksshowedgreaterratiosrelativetonormoxic 

animalsindicatingthepresenceofrightventricularhypertrophy.Therapeutictreatmentofanti

PDGF-Bantibodydidnotchangeright ventncularhypertrophycomparedtothehypoxia/sugen 

isotypecontrol-treatedmice.SignificantdifferenceswerefoundbetweenNormoxiagroupand 

allHy/Sugroups(~##p<O.OOO1).  

SerumPDGF-BproteinandantibodylevelsinHypoxia/Sugenmice 
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[0286]Byweek6,serumwascollectedforcirculatingPDGF-Bproteinandhumanantibodies 
S 

analysis.CirculatinglevelsofPDGF-Bweresignificantlyelevatedinhypoxia/sugenmicegroup 

(Figure13B).ThemeasurementofhumanJgGinmiceserumconfirmedthattheantibodylevels 

in1-25mg/kganti-PDGF-Btreatmentgroupsincreaseddosedependently.1-25mg/kgrepeated 

subcutaneousdosingachievednMlevelserumantibodylevelsthatarethousandtimesof 

circulationPDGF-B(Figure13B).  

[0287]InsummarycirculatingPDGF-BBwaselevatedinHy/SuPAHmice.Theanti-PDGF-B 

antibodydemonstratedefficacyinimprovingpulmonaryhemodynamics(rightventricular 

pressure)downto1mg/kgdosageinhypoxia/sugenmicemode.  

[0288]Thein-vivoefficacyfortargetingPDGF-BsignalingissummarizedinTable15below.  

Table15 

highdose 
MonocrotalineRat- Monocrotaline Hypoxia/SugenMice- Hypoxia/SugenMice

Prevention Rat- Therapeutic Therapeuticdoseresponse 
________________ _________________ Therapeutic ______ _______________________ _________________ 

Reducti Reducti Reducti 
Dose onin reduction DoseMortalidose onin reduction dose onin reduction 

Agent (mg/k RVSP inRY (mg/k ty (mg/k RVSP inRY (mg/k RVSP inRY 
g) hypertrop g) g) hypertrop g) hypertrop 

(minflg) h (mniflg) h (mmflg) hy 

PDGE-B 91%- 35 1 6 no 
(H4H13145 25 14 50-60 25 >58% 25 9 
P) __________________________________________________________________protection 
Endothelin 
receptor 
antagonist 30 19-25 trend 30 N/A 30 19-25 trend 30 19-25 trend 

(Macitentan 
) _______________________________________________________________________________________________________________________________________________________ 
ACVRJJa
Fe 
(Sotatercept 

)(vessel 25 14 no 25 N/A N/A N/A N/A N/A N/A N/A 
C 

remodeling protection 
Comparator 
drug) _____ ______ _____________ ______ _____ ______ _____________ ______ ________ 

PDGFRb 
N/A N/A N/A N/A 25 6 noC 25 6 noC 

(REGN217 N/A 
6) ______ ________ ________________ ________ ______ ________ protection proteetlon 

[0289]TargetingPDGF-BvialeadmAb(H4H13145P)hasdemonstratedconsistentandrobust 

efficacyacrossclinicallyrelevantPAHendpoints(RightVentricularSystolicPression- RVSP~ 

RightVentricularHypertrophy- RV)inrodentmodels.Theseeffectsweremoreimpressivethan 

anytreatmentorbenchmarktodateincludingastandardofcaredrugacomparatorclinically 
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investigationaldrugandinhousePDGFRbblockade.PDGF-Bblockermayprovideaneffective 

non-vasodilatorPAHtherapy.  

Example11.SafetyAssessmentofBlockadeofPDGFR-~ 
S 

[0290]PDGF-B/PDGFRbsignalingisinvolvedinpericyteproliferationmigration, survivaland 

attachment.SproutingendothelialcellssecretePDGF-Bwhichbindstothepericyte-specific 

receptorPDGFRbleadingtotherecruitmentandattachmentofpericytes.ImpairedPDGF

B/PDGFRbsignalingresultsinafailureofpericyterecruitmentandinreducedmicrovascular 

pericytecoverageultimatelyleadingtoendothelialhyperplasiaabnormalvascular 

morphogenesisandformationofmicroaneurysms.Micewithablationofendothelialderived 

PDGF-Bshowed<52%ofnomcialpericytedensityleadingtovariablecapillaryandvenous 

diameterregressingcapillarybranches.SpecificoverexpressionofPDGF-Binphotoreceptor 

cellsresultedinincreasedproliferationofpericytesbutalsoastrocytesandendothelialcells.  

LongtemcitreatmentofPDGF-BversusPDGF-Rbantagonistpotentiallymightcausepericyte 

loss/vesseldamageandsubsequentEdemaandHemorrhageinhumans.Furthersystemic 

toxicityofananti-PDGFRf3pegylateddi-Fab(Celltech/Zymogenetics)hasbeenreportedin 

humans(peripheraledemainpatientswithcancer),andthesafetyoflongtermanti-PDGF-B 

therapyisunknown.  

[0291]TheinventorshypothesizedthatspecificPDGF-Bligandblockadewouldallowcontinued 

receptorsignalingthroughremainingPDGFligandsandresultinlessnegativeimpacton 

pericytehomeostasis.ItwasdiscoveredthatsystematicadministrationofAnti-PDGF-Babat 

depletedretinalvesselpericytescompletely.Adultrodentswereobservedtobetoleranttohigh 

doseanti-PDGF-Bandanti-PDGFRbtreatment.FurtheranSmonthshighdoseofanti-PDGFRb 

treatmentinadultmicedidnotinduceanyvesseldamagebleedingorapparentedema.  

[0292]Inanalyzingtheeffectofanti-PDGF-BantibodiesonP2wild-typemiceretinal 

vasculaturetherewasnoobservedeffectonthepericytecoverageinanti-PDGFBBtreated 

retinasat3mg/kgdosage.Whilesystemicdeliveryofanti-PDGF-R~antibody(2C5,REGN764) 

effectivelydepletedpericytestheanti-PDGF-BBantibodies(H4H13132PandH4H13145P)had 

noapparenteffectintheRetinalVascularDevelopment(RVD)modelat3mg/kg(Figure14).  

[0293]Todetermineeffectofanti-PDGF-BantibodiesonretinalvasculatureinP2WTmicethe 

anti-PDGF-BantibodieswereinjectedatP2~andtissuewascollectedatP5.Allretinaswere 

incubatedwithanti-NG2antibodytodetectvesselpericytes.Ahigherdoseoftheanti-PDGF-B 

74 

3mg/kgs.cdidnotcauseretinalvesselpericyteslossinneonatalmicewhileanti-PDGFRbab



WO2022/159875 PCT/IiS2022/O13666 

antibody(H4H13145P)wasobservedtoexhibitamoderateeffectonpericytedepletioninthe 

RVDmodel(Figure15).  

[0294]Accordinglythisstudydemonstratesthattheuseofanti-PDGF-Bantibodiesprovidea 

bettersafetyprofilerelativetotheuseofanti-PDGFR-~antibodiesandspecificPDGF-Bligand 

blockadewouldallowcontinuedreceptorsignalingthroughremainingPDGFligandsinorderto 

maintainpericytefunctionality.  

Example12.PharmacokineticProfileofAnti-PDGF-BAntibodies 
S 

[0295]Thepharmacokinetic(PK)profileofanti-PDGF-BantibodieswasdeterminedinC57BL/6 

WTmiceatthreedifferentdoses.Bothanti-PDGF-Bmonoclonalantibodiesusedinthisstudy 

crossmousePDGF-BBwithsub-nanomolaraffinitiesat37 0 C.Twenty-sixweeksoldfemalemice 

(Total 36miceWTon100%C57BL/6background)wereadministeredasinglesubcutaneous 

doseof0.1,1,or10mg/kgandanalyzedatbleedtimepointsof6hoursday1,day2,day3,day 

4,day7,day10,day15,day22,andday30.ThetotalhumanJgGwasdeterminedbyGyros: 

mouseanti-humankappalightchainconstant(REGN6S4 t biotin)mAbCaptureImouseanti

humanJgGl/JgG4(REGN2567 t Alexa647)mAbDetect. Functionalbindingwasdeterminedby 

Gyros:mousePDGF-BB t biotincaptureImouseanti-humanJgGl/JgG4(REGN2567 t Alexa647) 

mAbDetect.  

[0296]Thedosesoftheanti-PDGF-BantibodiesandthehJgG4isotypecontrolusedinthe 

pharmacokineticstudyaredescribedinTable16.  

Table16 

BBK@ BBK@ 
D D 

____________ 370C * 370C * 
1141113145P 1a36EU2 9a54E 13 hJgG4~ Anti-PDGF-B 10mg/kg 4 

1mg/kg 4 
________________________________________________________ 04mg/kg 4 
1141113132P laS4Emml2 Sa6YEd1 hJgG4~ Anti-PDGF-B 10mg/kg 4 

1mg/kg 4 
______________________________________________________________ 0dm /k 
____________________________________ gg______ 
REGN1945 hJgG4~ Anti-Feld1 10mg/kg 4 

hJgG4P 1mg/kg 4 
isotype 04mg/kg 

control 

[0297]OveralldifferenceswereobservedbetweenH4H13145PandH4H13132P(Figure16).  

H4H13145Pexhibitsfasterclearancethantheisotypecontrolat1mg/kgand0.1mg/kg~andhasa 

PKprofilesimilartotheisotypecontrolat10mg/kg.H4H13132PexhibitsaPKprofilesimilarto 

theisotypecontrolatalldoses.Thegreatestdifferencesindrugexposure(AUClast)areobserved 
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at1mg/kg&0.1mg/kgwhencomparedtoH4H13145P.Allthernonoclonalantibodiesthatare 

testedreachedsimilarCmaxateachrespectivedose.HoweveralowerthanexpectedCmaxwas 

observedwithallthreemonoclonalantibodiesdosedat0.1mg/kg.  

[0298]TheclearanceobservedwithH4H13145Pat1mg/kgand0.1mg/kgissuggestiveoftarget 

mediatedclearancethatmaybedrivenbysub-picomolaraffinitytomPDGF-BB. Itisimportantto 

notethataffinitiestohPDGF-BBofeachmoleculeareverysimilarwhereastherearedifferences 

inaffinitybetweenthemoleculestomPDGF-BB.  

[0299]Functional(mousePDGF-BB)bindingassayscanbeperformedtoexamineunbound 

antibodyconcentrationsincomparisontototalhJgGconcentrations.  

[0300]AsimilarstudyisperformedincynomolgusmonkeysinordertoevaluatethePKprofile 

oftheanti-PDGFantibodies.Cynomolgusmonkeys(Total 27)areadministeredasingle 

subcutanaceousdoseof0.1, 1, or10mg/kgandanalyzedatbleedtimepointsof6hoursday1, 

day2,day3,day4,day7,day10,day15,day22,andday30.TheplasmaiscollectedforPK 

analysisinordertodeterminetheendpointsoftargetlevel(totalboundandunboundPDGF-B), 

hFclevel(total),andfreetargetlevel(freePDGF-B)oftheantibodies.  

Example13.VesselPermeabilityStudyofAnti-PDGF-BAntibodies 

[0301]Thepathobiologicmechanismofangioedemawithregardtoangiotensin-converting 

enzyme(ACE)inhibitortherapy(Captopril)isbelievedtorelatetothekallikrein-kininplasma 

effectorsystem(seeCraigatal., 2014IraArchAllergyImmunol.2O14~165(2):119-2Twhichis 

enclosedinitsentiretyhereinbyreference).Angioedemacanoccurduetoinadequatedegradation 

variousmetalloproteinasessuchasACE.ACEinhibitorCaptoprilbyblockingthebreakdownof 

bradykinin increasebradykininlevels andresultsinvasodilationandincreasedvessel 

permeability.  

[0302]AstudywasperformedinordertoevaluatewhetherthechronictreatmentofhealthyC57 

adultmicewithhighdosesofPDGF-BBantibodieshaveanyadditiveimpactingastrointestinal 

(GI),lungorbrainvascularhyperpermeability.TaconicCS7BLmalemiceofage11-16weeks 

wereadministeredasubcutaneousdoseof25mg/kgofthecontrolJgGanti-PDGF-Bandanti

PDGFRf3antibodiestwiceperweekfor4weeksasdescribedinFigure17.TheEvansBlue(EB) 

assaywasusedtoevaluatetheimpactof4Weekstreatmentofanti-PDGF-BandPDGFRf3 

antibodiesinbaselineandACEIIinhibitorinducedGIVascularPermeability.EvansBlue(EB) 

dyereversiblybindstoserumalbuminwithmoderateaffinityandhasalongbloodhalf-life.The 

bindingofEBtoalbuminhasbeenexploitedtoquantifyproteinleakageasanindicatorof 
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increasedvascularpermeability.Underphysiologicconditionstheendotheliurnisimpermeableto 

albuminsoEvansblueboundalbuminremainsrestrictedwithinbloodvessels.liiipathologic 

conditionsthatpromoteincreasedvascularpermeabilityendothelialcellspartiallylosetheirclose 

contactsandtheendotheliumbecomespermeabletosmallproteinssuchasalbumin.Organswith 

increasedpermeabilitywillshowsignificantlyincreasedbluecolorationcomparedtoorganswith 

intactendothelium.Thelevelofvascularpermeabilitycanbeassessedbysimplevisualizationor 

byquantitativemeasurementofthedyeincorporatedpermilligramoftissue.  

[0303]Figure18demonstratesthatdosingofanti-PDGF-Bandanti-PDGFRf3antibodiesdidnot 

significantlyinterferewithanimalbodyweightgain.Furthernochangewasobservedinanimal 

behavior.  

[0304]FurtherasdemonstratedbyFigure19,therewasnosignificantchangeinGIfluid 

retention/edemainthesmallintestineaftertreatmentwiththeIsotypecontrolJgGanti-PDGF-B 

andanti-PDGFRf3antibodiesinhealthymice.Captoprilcausedmildandstatisticallyinsignificant 

gainofwetweightinthesmallintestine.TreatmentofIsotypecontrolJgGanti-PDGF-Bandanti

PDGFR~antibodiesdidnotsignificantlyaltertissueedemainthesmallintestinecausedby 

Captopril.SimilarlyFigure20demonstratesthattherewasnosignificantchangeinvessel 

permeabilityinthesmallintestinebytreatmentofanti-PDGF-Bandanti-PDGFRf3antibodiesin 

mice.Thetreatmentofanti-PDGF-Bandanti-PDGFRf3antibodiesdidnotdeteriorateCaptopril 

causedacutevesselhyperpermeabilityinthesmallintestine.  

[0305]FurtherasdemonstratedbyFigure21,therewasnosignificantchangeinGIfluid 

retention/edemainthestomachbytreatmentofanti-PDGF-Bandanti-PDGFR~3antibodiesin 

weightinthestomach.SimilarlyFigure22showsthattherewasnosignificantchangeinvessel 

permeabilityinthestomachbytreatmentofanti-PDGF-Bandanti-PDGFRf3antibodiesinmice.  

Thetreatmentofanti-PDGF-Bandanti-PDGFRf3antibodiesdidnotdeteriorateCaptoprilcaused 

acutevesselhyperpermeabilityinthestomach.  

[0306]Figure23presentsresultsdemonstratingthattherewasnosignificantchangeinGIfluid 

retention/edemainthelungbytreatmentofanti-PDGF-Bandanti-PDGFR~antibodiesinhealthy 

andCaptopriltreatedmice.Captoprildidnotcausesignificantgainofweightinthelung.Similarly, 

asdemonstratedbyFigure24,therewasnosignificantchangeinvesselpermeabilityinthelung 

bytreatmentofanti-PDGF-Bandanti-PDGFR~antibodiesinhealthyandCaptopriltreatedmice.  

Captoprilacutetreatmentdidnotcausevesselhyperpermeabilityinthelung.  

[0307]FurtherFigure25presentsresultsdemonstratingthattherewasnosignificantchangein 

anti-PDGF-Bandanti-PDGFRf3antibodies 

GIfluidretention/edemainthebrainbytreatmentof S 
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inhealthyandCaptopriltreatedmice.Captoprildidnotcausesignificantgainofweightinthe 

brain.SimilarlyasdemonstratedbyFigure26,therewasnosignificantchangeinvessel 

permeabilityinthebrainbytreatmentofanti-PDGF-Bandanti-PDGFRf3antibodiesinhealthyand 

Captopriltreatedmice.Captoprilacutetreatmentdidnotcausevesselhyperpermeabilityinthe 

brain.  

[0308]Overalltreatmentofanti-PDGF-Bandanti-PDGFRf3antibodiesdidnotcauseany 

significanttissueedemaandGIvesselpermeabilitychangeinmice.Thereforethereisnonegative 

impactofPDGF-BandPDGFRf3neutralizingantibodiesinadultmiceGIvesselpermeability.  

FurtherthisstudysuggestthatthePDGF-Bsignalmightbedispensableinmaintainingmice 

vasculaturepericyteintegrity.  

Example14.BiacorebindingkineticsofPDGF-BBmonoclonalantibodybindingtohuman 

PDGF-BBmonkeyPDGF-BBandratPDGF-BBat25 0 C 

[0289]Theequilibriumdissociationconstant(KD)forPDGF-BBbindingtodifferentPDGF-BB 

monoclonalantibodies(mAbs)wasdeterminedusingareal-timesurfaceplasmonresonance 

biosensorusingaBiacoreT200orMASS-2instrument.Allbindingstudieswereperformedin 

10mMHEPES,300mMNaCland0.05%v/vSurfactantTween-20,pH7.4(HBS-P)running 

bufferat250 C.ThesensorchipsurfacewasfirstderivatizedbyaminecouplingwithhumanFc 

specificmousemAb(REGN2567)tocapturedifferentPDGF-BBmAbs.Different 

concentrations(90 1. 1mM,3-foldserialdilution)ofhumanPDGF-BBmonkey(Macaca 

fascicularis)PDGF-BBorratPDGF-BBpreparedinHBS-Prunningbufferwereinjectedover 

anti-PDGF-BBmAbcapturedsurfacefor1-3minutesataflowrateof25-50kL/minand 
theirdissociationinHBS-Prunningbufferwasmonitoredfor5-10minutes.Attheendofeach 

cyclethePDGF-BBmAbcapturedsurfacewasregeneratedusinga10-12secondsinjectionof 

20mMphosphoricacid.  

[0290]Theassociationrate(ks)anddissociationrate(lcd)weredeterminedbyfittingthereal

timebindingsensorgramstoa1:1bindingmodelwithmasstransportlimitationusingScrubber 

2.Occurve-fittingsoftware.Bindingdissociationequilibriumconstant(KD)anddissociativehalf

life(t½)werecalculatedfromthekineticratesas: 

kd S lnZ 
KD(M) ka and t½(mm) () 

60*kd 

ThebindingkineticsparametersforPDGF-BBbindingtodifferentPDGF-BBmAbsofthe 

inventionat25 0 CaredescribedinTables17-19.  

Results 

Table17:BindingkineticsparametersofdifferentPDGF-BBmonoclonalantibodies 
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(niAbs)bindingtohumanPDGF-BBat25 0 C.  

mAbCaptured mAb l5nM ka lcd KD t½ 

Capture hPDGF-BB (us) (M) (mm) 
Level(RU) Bound(RU) (1/Ms) 

H4H13132P 287.1±1.1 49.9 3.O1E+06 5.30E-05 1.76E-11 218 

H4H13145P 170.9±2.1 39.5 2.88E+06 1.OOE-5t  3.47E-12 >1155 
*Indicatesthatnodissociationofanti-PDGD-BBmAbwasobservedunderthecuffentexperimental 

conditionsandthevalueofkdwasfixedat1.00E05.  

Table18:BindingkineticsparametersofdifferentPDGF-BBmonoclonalantibodies(mAbs) 

bindingtomonkeyPDGF-BBat25 0 C.  

mAbCaptured mAb 3OnM ka lcd KD t½ 

Capture mfPDGF-BB (1/Ms) (us) (M) (mm) 
Level(RU) Bound(RU) 

H4H13132P 257.6 ± 1.5 50.3 4.31E+06 4.17E-05 9.67E-12 277.2 

H4H13145P 300.1± 73.4 9.30E+05 1.5GB-OS 1.61E-11 769.7 
_______________ 13.5 ___________________________ ____________________ 

Table19:BindingkineticsparametersofdifferentPDGF-BBmonoclonalantibodies(mAbs) 

mAbCaptured mAb 15nMrPDGF- ka lcd KD t½ 

Capture BBBound (1/Ms) (us) (M) (mm) 
Level(RU) (RU) 

H4H13132P 286.3±0.1 42.7 2.75E+06 2.82E-04 1.03E-10 41.0 

H4H13145P 167.3±1.0 35.3 2.25E+06 2.82E-04 1.25E-10 40.9 

Example15. TestingforantibodyinhibitionofhumanPDGF-BBPDGF-ABorthe 

combinationofPDGF-BB/ABinducedcalciumfluxusingFLIPRwithprimaryhuman 

pulmonaryarterysmoothmusclecellsandprimaryhumanlungfibroblasts.  

[0239]ForthecalciumfluxassayprimaryHumanPulmonarySmoothMuscleCells(Lonza 

Cat#CC-2581)andHumanLungFibroblasts(LonzaCat#2512)wereseededonto96-wellassay 

platesatacelldensityof10k/well.Thesmoothmusclecellswereculturedinsupplier 
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recommendedsmoothmusclemedia(LonzaCC-3182)andthefibroblastswereculturedin 

DMEM-1OFBS-lxPenicillin/Streptomycin/L-Glutamineinahumidifiedincubatorat37 0 Cin 

5%C02.  

[0240]Uponreaching100%confluencyinthewellPDGFdrivencalciumfluxwasassessedvia 

theFLJPR®Calcium5AssayKit(MolecularDevicesCat#R8185)ontheFLJPRTetraSystem 

(MolecularDevices)followingthemanufacturersprotocol.Brieflycompletemediawas 

replacedwith504assaymedia(DMEM-O.1%BSA-lxPenicillin/Streptomycin/L-Glutamine).  

TheCalcium5dyewasthenreconstitutedinthesuppliedbufferinthepresenceofprobenecid 

(ThermofisherCat#P36400).5O~tLofreconstitutedCalcium5dyewasthenaddedtothecells 

andincubatedfor1hourat37 0 Cin5%C02beforebeingplacedintotheFLJPRTetraSystem.  

HumanPDGF-BB(R&DSystemsCat#220-GMP),humanPDGF-AB(R&DSystemsCat# 

222-AB)andPDGF-AB/PDGF-BBwereusedina3:1ratiotogenerateindividualdosingplates.  

AmMconcentrationofPDGF-ABPDGF-BBandthecombinationtreatmentPDGF-AB/BB 

waschosenasaconstanttoassessantibodyinhibition.hithepresenceofmMPDGFproteins 

H4H13145PorH4H13132PatarangeofSOOnMtoO.O6nM(1:6serialdilution),weretested.  

Antibodieswerepre-incubatedwithPDGFproteinsfor30-minutesbeforeadditionontothecells 

viatheFLJPRtetrasystem.Calciumfluxtraceswereassessedatboth60secondsandoverthe 

full-timecourseof5minutes.ThesecalciumtraceswereanalyzedfortheirMax-Mmvalues 

usingtheSoftMaxProSoftware(MolecularDevices).  

[0241]AsshowninTable20,bothantibodiesH4H13145P&H4H13132Pdemonstrated 

completeinhibitionofmMPDGF-BBPDGF-AB&PDGF-AB/BB(3:1)whenrecording 

demonstratedinhibitionofmMPDGFtreatmentswith1C5ovaluesrangingfrom0.18nMto 

4.SnM.H4H13145PdemonstratedgreaterpotencythanH4H13132PagainstPDGF-BBwithan 

JCSOof0.1SnMand0.64nMrespectively.TheseantibodiesaremorepotentinhibitorsofPDGF

BBalonethanPDGF-ABandthePDGF-AB/BB(3:1)combination.  

[0242]Whenrecordingcalciumfluxoverafull-timecourseof5minutesH4H13145P 

demonstratedagreaterabilitytoneutralizePDGF-BBandpreventPDGFdrivencalciumflux 

comparedtoH4H13132P.H4H13145PmaintainedstronginhibitionofallPDGFtreatmentswith 

anJCsoof0.36nMforPDGF-BBinhibitionl6nMforPDGF-ABinhibitionand5.7nMforthe 

combinationofPDGF-AB/BB(3:1).Anisotypecontrolantibodydemonstratednoinhibitionof 

PDGFmediatedcalciumflux.  
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Table20:Anti-PDGF-BBantibodyinhibitionofPDGF-BB, ABorAB/BBactivationin 

primarycell-basedassay(PulmonaryArterySmoothMuscleCells) 

HumanPDGF-AB/BB 
PDGF Proteins Human PDGF-BB Human PDGF-AB (3:1) 

Cell Type PASM Cells PASM Cells PASM Cells 

BC5o[M] 3.801340 9.20E40 6aOOEdO 
Constant mM mM mM 

Concentration __________________________________________________________________ 
60Second (%) (%) (%) 
Time oint 1C50 [M] Inhibition 1C50 [M] Inhibition 1C50 [M] Inhibition 

p __________________________________________________________________ 
1141113145P(45P) m.80E-mO 96% m.50E-09 99% L2OE-09 99% 
1141113132P(32P) 6.4013-mo 96% 24013-09 100% 4.5013-09 100% 

Isot e Control NoInhibition NoInhibition NoInhibition 
yp ____________________________________________________________________ 

(%) (%) (%) 
Full Time Course IC50 [M] Inhibition IC5o [M] Inhibition IC5o [M] Inhibition 
1141113145P(45P) 3.6013-10 97% 1.1013-08 91% 5.7013-09 89% 

1141113132P(32P) 6.6013-09 92% 1.2013-07 70% 3.3013-07 72% 
Isotype Control NoInhibition NoInhibition NoInhibition 

PASM- HumanPulmonaryArterySmoothMuscleCells 

[0291]WhentestedinHumanLungFibroblastsH4H13145P&H4H13132Pdemonstrated 

completeinhibitionofallPDGFtreatmentswhenrecordingcalciumfluxover60seconds.Both 

antibodiesdemonstratedinhibitionofmMPDGFtreatmentswith1C5ovaluesrangingfrom 

O.59nMto1.6nM.H4H13145PdemonstratedslightlygreaterpotencyinneutralizingPDGF-BB 

comparedtoH4H13132PwithanJC5oofO.59nMandO.99nMrespectively.H4H13145Pwas 

H4H13132PwithanJCsovalueof0.l6nMandO.54nMrespectively.Theseantibodiesaremore 

potentinhibitorsofPDGF-BBalonethanPDGF-ABandthecombinationPDGF-AB/BB 

treatment.  

[0292]Whenrecordingcalciumfluxoverafull-timecourseof5minutesH4H13145P 

demonstratedasignificantlygreaterabilitytoneutralizePDGF-BBPDGF-ABandthe 

combinationtreatmentPDGF-AB/BBcomparedtoH4H13132P.H4H13132Pdemonstrateda 

lowerabilitytomaximallyinhibitthemMconstantofallPDGFtreatments.H4H13145P 

showedgreaterpotencyininhibitingPDGF-BBdrivencalciumfluxcomparedtoH4H13132P 

withanJCsoofO.63nMand3.8nMrespectively.Anisotypecontrolantibodydemonstratedno 

inhibitionofPDGFmediatedcalciumfluxinHumanLungFibroblasts.  
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Table2VAnti-PDGF-BBantibodyinhibitionofPDGF-BB, ABorAB/BBactivationin 

primarycell-basedassay(Fibroblasts) 

HumanPDGF-ABIBB 
PDGF Proteins Human PDGF-BB Human PDGF-AB (3:1) 

Cell Type JJLF Cells HLF Cells JJLF Cells 

BC5o[M] 2a4OE4O 6.50E10 5aSOEdO 
Constant 

U mM 
Concentration __________________________________________________________________ 

60Second (%) (%) (%) 
Time oint 1C50 [M] Inhibition IC50 [M] Inhibition IC50 [M] Inhibition 

p _________________________________________________________________ 

1141113145P(45P) 5.901340 100% 1~OOEO9 100% 1.601340 100% 

1141113132P(32P) 9.90E-10 100% 1a60E09 100% 5.40E10 100% 

Isotype Control No Inhibition No Inhibition No Inhibition 

(%) (%) (%) 
Full Time Course IC50 [M] Inhibition IC50 [M] Inhibition 1C50 [M] Inhibition 
1141113145P(45P) 6.30E-10 100% 2a10E08 100% 1.10E09 100% 

1141113132P(32P) 3.SOE-09 97% 4a30E07 63% 5.50E09 87% 

Isot e Control NoInhibition NoInhibition NoInhibition 
yp _____________________________________________________________________ 

Example16:StructuralAnalysisoftheantibody-PDGF-BBcomplexbyCryogenicElectron 

Microscopy(Cryo-EM) 

Methods 

Fabfragmentpreparation 

[0309] H4H13145PH4H13132PandH4H13127PJgGswerecleavedintoF(ab') 2 andFc 

F(ab')2wasreducedintoFabusing2-mercaptoethylamine(2-MBAThermoFisher)followedby 

FcfragmentremovalusingCaptureSelectJgG-Fc(ins)affinityresin(ThermoFisher).Fab 

fragmentswerefurtherpurifiedbyinjectionintoasizeexclusionchromatography(SEC)column 

(Superdex200Increase 15/300GLGEhealthcare)connectedtoanAKTAAvant25 
S 

chromatographysystem(GEhealthcare),runningbuffercontained50mMTns-HClpH7.5,150 

mMNaCl.Peakfractionswerepooledandconcentratedina30kDacutoffcentrifugalfilter 

(MilliporeSigma)forsubsequentuseincomplexpreparation.  

Complexpreparation 

[0310] RecombinanthumanPDGF-BBprotein(R&D)wasmixedwithH4H13145PFabor 

H4H13132PFabat1:2.2molar ratio.Excessnon-competingH4H13127PFabwasfurtheradded 

tothetwosamplestoincreasethesizeofthetwocomplexesmakingthemmoresuitabletargets 

forEMcharacterization.ThisadditionalFabisalsoabletoimproveorientationdistributionofthe 

complexparticlesonEMgrids.Thesampleswereincubatedat4 0 Cfor30minutesbeforebeing 
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concentratedina30kDacutoffcentrifugalfilter(MilliporeSigma)toaconcentrationof2.5 

mg/mLmeasuredusingaNanodropinstrument(ThermoFisher).  

Cryo-EMsamplepreparationanddatacollection 

[0311] FreshlymadePDGFBB H4H13145PFab H4H13127FabcomplexorPDGFBB 

H4H13132PFab H4H13127Fabcomplexwasmixedwith~O.15%AmphipolPMAL-C8 

(Anatrace)immediatelybeforepipetting3.54ofthemixtureontoaUltrAufoilR1.2/1.3, 300 

meshgrid(Quantifoil).Excessliquidwasblottedawayusingfilterpaperandthegridwasplunge 

frozenintoliquidethanecooledbyliquidnitrogenusingaVitrobotMarkIV(ThermoFisher) 

operatedat40Cand100%humidity.ThegridwasthenloadedintoaTitanKriosG3imicroscope 

(ThermoFisher)equippedwithaK3camera(Gatan).~7,O00movieswerecollectedincounted 
0 

modeatanominalmagnificationof1O5,OOOx(0.86Apixelsize)forbothcomplexeswiththeEPU 

software(ThermoFisher).Eachmoviecontained46dosefractionsovera2secondexposureand 

thetotalacquireddoseperAZwas~4Oelectrons.  

Cryo-EMdataprocessingandmapgeneration 

[0312] Cryo-EMdatawereprocessedusingCryosparcv2.14.2.Moviesweremotioncorrected 

byPatchmotioncorrectionandCTFparameterswereestimatedbyPatchCTFestimation.Particles 

wereinitiallypickedusingBlobpickertogenerate2Dclassaveragestobeusedastemplatesfor 

thesubsequenttemplatepicking.Aftermultipleroundsof2Dclassificationtoremovejunk 

particles249,832and429,948particleswereleftforPDGFBB H4H13145PFab H4H13127 

FabcomplexandPDGFBB H4H13132PFab H4H13127Fabcomplexrespectively.Through 

Abinitioreconstruction HomogeneousrefinementandHeterogenousrefinement,110,261 

159,372particlescorrespondingtothePDGFBB H4H13132PFab- H4H13127Fabcomplex 
0 

wereidentified.UsingNon-uniformrefinementtheseparticleswerefurtherrefinedto3.4Aand 
0 

3.5Aresolutionreconstructionsforthetwocomplexesrespectively.  

Modelbuildingandrefinement 

[0313] ManualmodelbuildingwascarriedoutusingCootversion0.8.9andrealspace 

refinementsweredoneinPhenixversion1. 17.ThecrystalstructureofhumanPDGF-BB(PDB: 

1PDG)wasdockedintothecryo-EMdensitymapsofPDGFBB H4H13145PFab H4H13127 

FabcomplexandPDGFBB H4H13132PFab H4H13127FabcomplexusingUCSFChimera 

Fit-in-map.HomologymodelsforFabfragmentsofH4H13145PH4H13132PandH4H13127P 

weremadefromapreviouslydetemiinedREGNFabstructure.UnambiguousdockingofFab 

modelsintotheirrespectivedensitieswasaidedbyclearlyinterpretablesidechaindensities 

correspondingtotheirdistinctCDRsequences.Afterdockingthemodelswereadjustedmanually 
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inCootfollowedbyrealspacerefinementoftheentirePDGFBB H4H13145PFab- H4H13127 

FabcomplexorPDGFBB 1141113132PFab 1141113127Fabcomplexin S 

Results 

[0314] ThePDGFBBligandisahomodimercontainingtwoclampregionsfomiedbythreeinter

strandloops(Lifomiedbyresidues25-38,L2fomiedbyresidues53-58,andL3formedby 

residues78-81),followedbyC-terminalsegments.  

[0315] Accordingtocryo-EMstudieseachPDGFBBhomodimerbindstotwo1141113145Por 

1141113132PFabmoleculesandtwo1141113127PFabmolecules.Thetwocomplexesbothhave 

2-foldsymmetrywithtwo1141113127PFabmoleculesbindingtotheoutsideedgeofthep-sheet 

region.1141113145PFaband1141113132PFabbothbindtothethreeinterstrandloopswhichalso 

engageswithPDGFRf3inthePDGFBB- PDGFR~signalingcomplex(PDB:3MJG),withsimilar 

bindingsite.Thedatasuggeststhatthe1141113145Pand1141113132Pantibodiesbindattheends 

ofthePDGFBBdimerandasingleFabmakescontactswithbothmonomersinthedimerUi.e.,the 
antibodybindsacrossthedimerinterface.  

[0316] 1141113145P:Boththeheavychainandthelightchainof1141113145Pinteractwiththe 

PDGFBBdimeratthethreeinterstrandloops.  

[0317] Antibodytodimerinteractions:CDRsHi, 112and113intheheavychain(residuesA31, 

Y32,WSOY54,N57,W100)areinvolvedininteractionswithbothchainsofthePDGFBB 

homodimer.CDRsL3inthelightchain(residuesY91,Y92,N93,L94andF96)areinvolvedin 

interactionswithchain1ofthePDGFBBdimer.  

interactions 

K81,P82,F84,andK86)interactswithbothchainsof1141113145P. Residues113andR56in 

Chain2ofPDGFBBareinvolvedininteractionswiththeheavychainof1141113145P.Loop1 

andLoop3inChain1playamajorroleintheinteractions.  

[0319] 1141113132P.Boththeheavychainandthelightchainof1141113132Pinteractwiththe 

PDGFBBdimeratthethreeinter-strandloops.  

[0320] Antibodytodimerinteractions:CDRs111,112and113intheheavychain(residuesS31, 

A33,152,154,F55,D103,Y104,Y105)areinvolvedininteractionswithbothchainsofthe 

PDGFBBdimer.CDRsLiandL3inthelightchain(residuesY31, T97,andW99)areinvolved 

ininteractionswithchain1ofthePDGFBBdimer.  

[0321] Dimertoantibodyinteractions:Chain1ofPDGFBB(residuesL38,W40,R73,175,K80, 

KS1, P82,183, F84,andK86)interactswithbothchainsof1141113132P.ResidueR56inChain2 
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ofPDGFBBareinvolvedininteractionswiththeheavychainofH4H13132P.Loop1andLoop 

3inChain1playamajorroleintheinteractions 

Discussion 

[0322] Cryo-EMdatashowsthatthetwoantibodiesH4H13145PandH4H13132Phavenearly 

identicalbindingsitesonthePDGFBBdimer. MultipleresidueswithinChain1ofPDGFBB 

interactwithbothantibodies(W40,R73,KSOK81, P82,F84,andK86).Interactionsbetween 

Chain2ofPDGFBBandtheantibodiesarefewer(twoforH4H13145PandoneforH4H13132P), 

yetbothinteractionshavetheR56residueincommon.  

Example17:TestingforantibodyorsmallmoleculeinhibitionofhumanPDGF-BBPDGF

AAorPDGF-DDinducedcalciumfluxusingFLIPRorcellularproliferationinprimary 

humanpulmonaryarterysmoothmusclecells.  

Reagents 

[0323] Thereagentsusedfortestingforantibodyorsmallmoleculeinhibitionofhuman 

PDGF-BBPDGF-AAorPDGF-DDinducedcalciumfluxusingFLJPRorcellularproliferation 

inprimaryhumanpulmonaryarterysmoothmusclecellsincluded:HumanPulmonaryArtery 

SmoothMuscleCells(PASMC),LonzaCat#CC-2581Lot#OOOO559495~SmoothMuscleCell 

MediaLonzaCC-3182;DMEMMediaThermofisherCat#11965092;BovineSerumAlbumin 

solutionMillipore-SigmaCat#A9576~PDGFmiBBR&DSystemsCat#22O-GMP~PDGF-AA 

R&DSystemsCat#221-AA~PDGF-DDR&DSystemsCat#1159-SB~Calcium5AssayKit, 

MedChemExpressCat#HY-1O919O~andImatinibMesylateMedChemExpressCat#HY

50946.  

Experimental Procedures 

[0324] ForcalciumfluxandproliferationassaysprimaryHumanPulmonarySmoothMuscle 

Cellswereseededonto96-wellassayplatesatacelldensityof10,000/welland2,000/well 

respectively.Thesmoothmusclecellswereculturedinsupplierrecommendedsmoothmuscle 

mediainahumidifiedincubatorat37 0 Cin5%C02.  

[0325] Uponreaching100%confluencywithineachwellPDGFdrivencalciumfluxwas 

assessedviatheFLJPR®Calcium5AssayKitontheFLJPRTetraSystem(MolecularDevices) 

followingthemanufacturersprotocol.Inbriefcompletemediawasreplacedwith50p.Lassay 

media(DMEM-0.1%BSA-lxPenicillin/Streptomycin/L-Glutamine).TheCalcium5dyewas 
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thenreconstitutedinthesuppliedbufferinthepresenceofprobenecid.50p.Lofreconstituted 

Calcium5dyewasthenaddedtothecellsandincubatedfor1hourat37 0 Cin5%CO2before 

beingplacedintotheFLJPRTetraSystem.HumanPDGF-AAPDGF-BBandPDGF-DDserial 

dilutionsandinhibitoryconstantsweregeneratedonseparatedosingplates.AO.SnM 

concentrationofPDGF-BBmMconcentrationofPDGF-DDanda3nMconcentrationof 

PDGF-AAwerechosenasconstantstoassessantibodyandsmallmoleculeinhibition.Aserial 

dilutionofH4H13145P(anti-PDGFb)andH4H1238N(isotypecontrol)(25OnMtoO.2nM,1:6 
e 

dilution)weretestedinthepresenceofthePDGFconstants.Antibodieswerepre-incubatedwith 

PDGFproteinsfor30minutesbeforeadditionontothecellsviatheFLJPRtetrasystem.The 
smallmoleculesSeralutinibandImatinibwere S 

pre-incubatedfor30-minuteswiththecellsin 

assaymediaandcalciumdyeinaconcentrationrangeof1OOOOnMtoSnM(1:6serialdilution).  

ThesecalciumtraceswereanalyzedfortheirMax-MmvaluesusingtheSoftMaxProSoftware 

(MolecularDevices).  

[0326] ProliferationwasassessedviatheIncuCytelivecellimagingsystem(Essen 

BioScience).Followingovernightplatingthecompletemediawasreplacedwithserumfree 
smoothmusclemediasupplementedwith0.1%BSA.Antibodieswere e 

pre-incubatedwithPDGF 

constantsfor30minuteswhilethecellswerepre-treatedwiththesmallmoleculecompounds 

ImatinibandSeralutinibbeforePDGFaddition.Plateswereimagedevery3hoursoverthe 

courseof7daysandproliferationwasdeterminedbymeasuringcellconfluenceinthewellat 
S 

day6viatheIncuCyteBaseAnalysissoftware(Sartonus).  

[0327] ThePDGFgrowthfactorfamilyareasetofpotentmitogensthatareofinterestin 

pulmonaryarterialhypertension.Multipletherapeuticsincludingsmallmoleculereceptorkinase 

inhibitorsnamedSeralutinibandImatinibtargetthePDGF/PDGFRsignalingpathway.Inthe 
S 

presentstudytheanti-PDGF-BBmoleculeH4H13145Pwasdirectlycomparedtothesesmall 

moleculePDGFRinhibitorsintwoinvitrocellassays.  

[0328] BothSeralutinibandImatinibfullyinhibitedPDGF-AAPDGF-DDandPDFD-BB 

drivencalciumfluxandproliferation.PDGF-AAsignalsthroughPDGFRaPDGF-DDsignals 

throughPDGFRbandPDGF-BBsignalsthroughbothdimericreceptors.AsshowninTable22, 

SeralutinibismorepotentwhencomparedtoImatinibinthiscell-basedassaywith1C5ovalues 

rangingfrom6-27nM.ImatinibwasabletofullyinhibitPDGFsignalingwithJCsovalues 

rangingfrom11O-65OnM.H4H13145PwasabletofullyinhibitPDGF-BBdrivencalciumflux 

andproliferationwithanJC5oof0.1mMand0.l4nMrespectively.H4H13145Pismorepotent 
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againstPDGF-BBwhencomparedtothesmallmoleculePDGFRinhibitorsSeralutiniband 

Imatinib(Table22andFigures27-28).  

Table22:Summarized1C5oacrosstheinvitroassays.  

IC50  Seralutinib Imatinib H4H13145P 

PDGF- PDGF- PDGF- PDGF- PDGF- PDGF
Protein PDGF-BB 

AA DD BB AA DD BB 

Calcium 
lOnM 2mM lOnM 2lOnM 66OnM 33OnM O.llOflM 

Flux 

Proliferation 9nM 6nM 6nM llOnM 32OnM 4lOnM O.l4OnM 

Example18:Testingforreceptormediatedantibodyinternalizationinprimaryhuman 

pulmonaryarterysmoothmusclecellsandprimaryhumanlungfibroblasts.  

Reagents 

[0329] Thereagentsusedfortestingforreceptormediatedantibodyinternalizationinprimary 

humanpulmonaryarterysmoothmusclecellsandprimaryhumanlungfibroblastsincluded: 

HumanPulmonaryArterySmoothMuscleCells(PASMC),LonzaCat#CC-2581 

Lot#OOOO559495~NormalHumanLungFibroblasts(NHLF)LonzaCat#CC-2512Lot# 

0000494609;DMEMMediaThermofisherCat#11965092;BovineSerumAlbuminsolution 

Millipore-SigmaCat#A9576~SmoothMuscleCellMediaLonzaCC-3182~pHrodoTMDeep 

Cat#C34571ThermoFishegPDGF-BB- R&DSystemsCat#22O-GMP~PDGF-AB- R&D 

SystemsCat#222-AB~Calcium5AssayKitMolecularDevicesCat#R8185~Probenecid 

ThermofisherCat#P36400;PDGFRa-APCAbcamCat#AB119838;PDGFRb-APCR&D 

SystemsCat#FAB1263A~IsotypeAntibody-APCAbcamCat#AB37391~DAPIViabilityDye, 

ThermofisherCat#6224&andTrypLE T M ExpressEnzymeThermofisherCat#12604013.  

Experimental Procedures 

[0330] AntibodyLabeling:pHrodoDeepRedAntibodylabelingwascompletedbyfollowing 

theuserguideprovidedbyInvitrogenpHrodoTMDeepRedAntibodylabelingkit(Catalog 

NumbersP35355andP35356).Theantibodyinternalizationassayswereperformedusingthe 

followingprocedures~ 

[0331] AntibodyInternalizationAssay1:(1)Plate20,000PASMCperwellofa96-well 

plateandincubatethecellsincompletemediaovernightat37 0 C,5%CO2~(2)Removethe 
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completeculturemediawashoncewithPBSthenlabelthecellswithCellTrkrVioletdyefor15 

minutes~(3)RemovetheCellTrkrsolutiow(4)Prebindlabeled(pHrodo)anti-PDGF-BmAbs 

withPDGF-BBorPDGF-ABfor30minutesatroomtemperaturebeforetreatmentofcells;(5) 

Addtheantibody-ligandsolutionstothecells.Nopre-bindingascontrol~(6)Live-cellimaging 

wasacquiredeveryhouronOperaPhenixImagingSystemforupto21hoursand(7)Analysis 

ofdatawithHarmony4.9software.  

[0332] AntibodyInternalizationAssay2(withreceptorblocking):(1)Plate20,000PASMC 

perwellofa96-wellplateandincubatethecellsincompletemediaovernightat37 0 C,5%CO2~ 

(2)RemovethecompleteculturemediawashoncewithPBSthenlabelthecellswithCellTrkr 

Violetdyefor15minutes~(3)RemovetheCellTrkr , (4)Addanti-PDGFRi 

(REGN1574),antiPDGFRf3(REGN764)at500nMeachorincombinationtothecellsfor30 

minutes,(5)Pre-bindlabeled(pHrodo) anti-PDGF-BmAbseachwithPDGF-BBorPDGF-AB 

for30minutesatroomtemperaturebeforetreatmentof , (6)Addtheantibody-ligand 

solutionstothecells;(7)Live-cellimagingwasacquiredeveryhouronOperaPhenixImaging 

Systemforupto72hoursand(8)AnalysisofdatawithHarmony4.9software.  

[0333] FLIPR(FluorescenceImagingPlateReader)antibodyinternalizationassay:(1) 

Plate10,000PASMCperwellofa96-wellplateandincubatethecellsincompletemedia 

overnightat37 0 C,5%C02;(2)Pre-incubateamixtureofantibodytoPDGF-BBina10-mM 

ratiofor10minutesinassaymedia(DMEM-0.1%BSA-lxPenicillin/Streptomycin/L

Glutamine)~(3)Replacecompletemediawiththe10-1nMratioofREGN1945andH4H13145P 

hours 
toPDGF-Bfr(4)Treatcellswiththeantibody-hgandmixturefor3,24and48 ,(5)Wash 

Incubateplatefor1hourpost-dyeadditionbeforeplatereadingviatheFLJPRTetraimageg(8) 

AssembledandhaveatreatmentplateinsertedintotheFLJPRsystemtotreatthecellswitha 

serialdilutionofPDGF-BB(25-0.O4nM,1:6Dilution);and(9)Analyzecalciumtracesfortheir 

Max-MmvaluesusingtheSoftMaxProSoftware(MolecularDevices) 

[0334] FlowCytometryantibodyinternalizationassay:(1)Plate300,000PASMCperwell 

ofa6-wellplateandincubatethecellsincompletemediaovernightat37 0 C,5%CO2~(2)Pre

incubateamixtureofantibodytoPDGF-BBina10-mMratiofor10minutesinassaymedia 

(DMEM-0.1%BSA-lxPenicillin/Streptomycin/L-Glutamine);(3)Replacecompletemediawith 

the10-mMratioofantibodiestoPDGF-BB~(4)Treatcellswiththeantibody-ligandmixturefor 

24hours~(5)Washcellmonolayer3xwithPBS~(6)Dissociatecellsfromthe6wellplateusing 

theTrypLBT M Express , (7)Spindownandresuspendincellstainingbuffer(10% 

DMEM,5%FBS)~(8)StaincellsonicewithAPCconjugatedantibodiesagainstPDGFRaand 
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PDGFRbfor1hourfollowingthemanufacturersprotocol;(9)Spinandwashcells , (10)Prior 

toinsertionintheCytoFlexflowcytometeraddtheDAPIviabilitydyetothecellsatafinal 

concentrationof1jig/mL;(11)Record10,000cellsontheCytoFlexflowcytometerwithgating 

forlivesinglecellsand(12)AnalyzetheflowcytometerdataontheFlowJosoftware(BD 

Biosciences).  

Results 

[0335] AcrossmultipleseparateassaysitwasshownthatH4H13145Pcanbeinternalizedinto 

variouscelllinesinaliganddependentmannerthroughthePDGFreceptors.  

[0336] AntibodyInternalization:Labelingtheanti-PDGF-BantibodieswithpHrodoDeep 

RedallowedfortheevaluationofantibodyinternalizationinhumanprimaryPASMCassay.The 

pHrodoDeepRedemitslightatpHlevelsthatareencounteredinthelateendosomeorlysosome.  

AtnormalpHnolightisemitted.Thisallowsforevaluationoftimedependentinternalization 

usingconfocalimaging.AsshowninTables23-24,labeledH4H13145P-PDGFBBco-treatment 

hada108-127xfoldchangeincreaseinfluorescentsignalcomparedtothelabeledisotype 

controlREGN194SinbothPASMCandNHLF.Asimilartrendisobservedatalower 

magnitudeforPDGF-AB. Thisincreaseinfluorescentsignalwhichisonlyemittedoncethe 

labeledantibodiesareinternalizedintothecellisdiminishedwhenthecellshavebeenpre

treatedwithtwoantibodiesthatinhibitboththePDGFRaandPDGFRbreceptor.Thisdata 

suggeststhatH4H13145Pisinternalizedintothecellinaliganddependentmannerthroughthe 

PDGFreceptors.  

receptorinternalizationanddesensitizationofthecellstosubsequentPDGF-BBtreatments.As 

showninTable25andFigure29,PASMCpre-treatedwithREGN1945-PDGFBB(10:mM) 

weredesensitizedtosubsequentPDGF-BBinducedcalciumflux.H4H13145Pwasableto 

neutralizePDGF-BBandlimittheobservedlossinresponsivenesstoPDGF-BB.Comparedto 

themediacontroltheH4H13145PgroupwasnotabletofullypreventPDGF-BB 

desensitization.TheH4H13145P-PDGFBBtreatmenthadaslightrightwardshiftinpotencyand 

asmalldropinthemax-mm calciumfluxresponseat5nMofPDGF-BBtreatment.Thismaybe 

explainedbytheantibody-ligandcomplexesbindingtothePDGFRreceptorandcausingreceptor 

internalizationalbeitatarateandmagnitudesignificantlyslowerthanunboundPDGF-BB.  

[0338] FlowCytometry:PASMCexpressbothPDGFRaandPDGFRb.Nofluorescentsignal 

wasdetectedintheREGN1945-ligandtreatmentgroupforbothPDGFRaandPDGFRb.This 

findingconfirmsrapidliganddependentinternalizationofreceptorsinresponsetoPDGF-BB.  
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H4H13145PpreventedtheobservedlossinPDGFRbfluorescentsignal.Therewasaslightshift 

andlossofPDGFRcellsurfaceexpressionintheH4H13145Ptreatmentgroupcomparedtothe 

mediacontrolindicatingreceptorinternalizationalbeitatareducedrateandmagnitude 

comparedtounboundPDGF-BB.  

Table23:FluorescentantibodylabelingInternalizationinPASMC 

Antibodyprebindingwith Antibodyprebindingwith 
Pre-blockingAb PDGF-AB PDGF-BB 

PASMC _________________________________ 

A647 Fold A647 
______________________________ Intensity Changet  Intensity Fold Changet 

media 2.3E+07 48.53 5.3E+07 108.71 
H4H13145P Anti PDGFRu 1.3E+07 27.40 5.3E+07 108.92 

Anti PDGFR 1.3E+07 28.47 4.2E+07 85.93 

Anti 652814 141 5.89 
____________ PDGFRQ+f3 ____________________ 2842206 ____________ 

REGN1945 NA 463585 1.00 482942 1.00 
1141113145P NA 2.4E+07 51.99 5.3E+07 108.71 
1141113132P NA 772127 1.67 1708915 3.54 

Table24:FluorescentantibodylabelingInternalizationinNHLF 

Antibodyprebindingwith Antibodyprebindingwith 

NHDF Pre-blockingAb 

A647 Fold A647 FoldChange t 

Intensity Changet  Intensity 

media 1.9E+07 30.42 7.3E+07 126.82 

1141113145P AntiPDGFRU 1.4E+07 22.90 5.3E+07 92.45 

AntiPDGFRJ3 1. 1E+07 17.61 3.4E+07 59.31 

Anti 15.13 2.64 

PDGFRu+fI 9451698 1513178 

REGN194S NA 624495 1.00 573275 1.00 

1141113145P NA 1.9E+07 30.42 7.3E+07 126.82 

1141113132P NA 679346 1.09 2669964 4.66 
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Datainthesummarytableswereselectedatthe 1 0 thhourofeachassay 

tFoldchange (pHrodo-A647fluorescenceintensity/pHrodo-A647fluorescenceintensityof 

isotypecontrolAbREGN1945) 

Table25:FLJPRReceptorInternalizationAssayinPASMC 

MediaControl H4H13145P-PDGFBB REGN1945-PDGFBB 

Time 3hr 24h 4Shr 3hr 24hr 4Shr 3hr 24hr 48h 

EC5O 48pM 85pM 79pM 93pM 230pM 400pM 600pM - - - --

Max

Mm at 
8132 9066 8345 1458 492 

SnM 7408 7410± 6822± 3948± 
-I- -I- -F -F -F 

PDGF- 282 628 1501 293 
1670 804 66 192 324 

BR 

(RFU) 

Example19:Evaluationoftheeffectoftwoinhibitoryanti-PDGF-Bantibodiesintherat 

monocrotalinemodelofpulmonaryarterialhypertension.  

Reagents 

[0339] Thereagentsusedforevaluationoftheeffectoftwoinhibitoryanti-PDGF-Bantibodies 

(Crotaline)SigmaCat#PHL89251- CASNumber:315-22-0,MDL:MFCD00084656,Formula: 

C16H23N06,FormulaWeight:325.36g/molStorageTemperature:2-8 0 CPurity:98%~ 

MacitentanMedChemExpressCat#HY-14184- Oralactiveendothelinreceptorantagonist, 

CASNumber:441798-33-0,Formula:C19H20Br2N6O4SFormulaWeight:588.27g/molLot#h 

10673,Storage . 200 Cfor3yearsPurity:98%~andPEG-400(at50:50v/v, 
Temperature

AffymetrixlInc#19957).  

Experimental Procedure 

[0340] Inordertoevaluatetheeffectoftwoinhibitoryanti-PDGF-Bantibodiesintherat 

monocrotalinemodelofpulmonaryarterialhypertension,2studieswereperformed:study#1 

wasperformedon4-weekMonocrotalinePAHRatswithPreventiveDrugTreatment;andstudy 

#2wasperformedon5-weeksMonocrotalineSeverePAHRatsSurvivalwithTherapeuticDrug 

Treatment(Tables26-27).  
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[0341] SixtosevenweeksoldmaleSpragueDawleyratswereused.Ratswereseparatedinto 

treatmentgroupssuchthatbodyweightsweresimilaramongdifferentgroups.histudy#1,one 

daypriorofmonocrotalineinjectionratsinantibodytreatmentgroupsweresubcutaneously 

administeredeitheranti-PDGF-BantibodiesorisotypecontrolJgGat10mg/kgwithdosing 

continuingatarateof2timesaweekfor28days.Ondayoneratsweresubcutaneously 

administeredeither40mg/kgofmonocrotalineorSmLIkgorsalineascontrol.Onday28,right 

ventricularsystolicpressure(RVSP)wasmeasuredbyrightheartcatheterizationandRV 

hypertrophywascalculatedbyFultonindexastheweightratioofRVto(LV+septum).Instudy 

#2,ratsweresubcutaneouslyadministeredeither60mg/kgofmonocrotalineor5mLIkgofsaline.  

Startingatday14,ratsinantibodytreatmentgroupsweresubcutaneouslyadministeredeither 

anti-PDGF-BantibodyorisotypecontrolJgGat25mg/kg,2timesaweek.Smallmoleculegroup 

wasorallyadministeredmacitentanat30mg/kgdaily.Bodyweightchangefromday0-35were 

usedforgeneraltoxicityassessmentandanimalmortalityandmediansurvivaltimewere 

calculatedbyday35.  

Table26:Study#1- 4weeksMonocrotalinePAHRatswithPreventiveDrugTreatment 

Grou Condition Treatme Monocrotal REGN# Dosag Frequen Rout Starti Numb 

p nt me e cy e ng erof 
Day rat! 

_________________________________________________________________________ group 
1 Saline Saline N/A N/A 5m1/kg Onceat SC N/A 8 

___________________________________________dayl ______________ 
2 Monocrotal Isotype 40mg/kg REGN19 lOmg/ Twice -1 12 

me control s.conceat 45 kg per 

+Isotype antibody 
______ control IgG y ___________________________________________________________ 

3 Monocrotal Anti- 40mg/kg H4JJ1314 1Omg/ Twice SC - 1 12 

me PDGF- s.conceat 5P kg per 
(40mg/kg) B dayl week 

U 

+Anti- antibody 
PDGF-B y1 

U 

______ antibody_1 ____________ ________ ______ _______ 

4 Monocrotal Anti- 40mg/kg H4JJ1313 1Omg/ Twice SC - 1 12 

me PDGF- s.conceat 2P kg per 
(40mg/kg) B dayl week 

U 

+Anti- antibody 
PDGF-B y2 

U 

______ antibody_2 ____________ ________ ______ _______ 
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Table27:Study#2- 5weeksMonocrotalineSeverePAHRatsSurvivalwithTherapeuticDrug 
Treatment 

Gro Condition Treatm Monocrot REG Dosage Freque Route Starti Num 
up ent aline ncy ng ber 

Day of 
rat! 
grou 

____________________________________________________________________________ p 
1 Saline Saline N/A N/A 5m1/kg Once SC N/A S 

atday 
_________ ________________________________ _________________________1 ________________ ______________________ 
2 Monocrot Isotype 60mg/kg REG 10mg/k Twice 14 16 

aline control sconce N g per 
(60mg/kg JgG atday1 1945 week SC 

antibody 
Isotype y 
control 

____ JgG __________________________________________ 
3 Monocrot Anti- 60mg/kg REG 10mg/k Twice SC 14 12 

aline PDGF- sconce N g per 
(40mg/kg B atdayl 1333 week 

S S )+Anti- antibody 5 
PDGF-B y 

_____ antibody _____________________________________________________________ 

4 Monocrot Endoth 60mg/kg N/A 30mg/k Daily garage 14 11 
aline elm sconce g 
(40mg/kg Recept atday1 

or 
S 

Macitenta Antago 
n nist 

_______________ ntan _____________________________________________________ 
5 Monocrot Anti- 60mg/kg REG Macite Mac: Mac: 12 

aline PDGF- sconce N ntan daily garage 
(40mg/kg B+ atdayl 1333 30mg/k REGN H4H131 
) Macite 5 g 13335 45P:SC 
+Macitent ntan REGN Twice 
an 13335 per 
+anti- 10mg/k week 
PDGF-B g 

_____ antibody _____________________________________________________________ 

[0342] Rightheartcatheterizationandrightventricularsystolicpressure:Ratswere 

anesthetizedwithisofluraneandwerekeptatapproximately37 0 Cusingaheatedplatform 

(HeatedHardPad1, BraintreeScientific)andcirculatingheatedwaterpump(T/PumpClassic 

GaymarIndustries).Theneckareaforeachratwaspreparedforsurgerybydepilatingoverthe 

rightcommonCarotidarteryandrightJugularvein.AnincisionwasmadeandtherightJugular 
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veinwasisolatedwithcareastonotdamagethecarotidarteryand/orthevagusnerve.Apieceof 

5-0silksuturewasplacedundertheisolatedJugularveintoallowforretractionofthevessel 

craniallythena23-guageneedlewasusedtointroduceaholeintotheJugularvein.Apressure 

catheter(Micro-tipcathetertransducerSPR-1000,MillarInstrumentsInc.)wasinsertedintothe 

openingoftheJugularveinandadvancedpasttherightatriumintotherightventricle.The 

catheterwasconnectedtopressure/volumeinstrument(MPVS-300,MillarInstrumentsInc.)that 

measuredheartrateaswellasbothdiastolicandsystolicrightventricularpressures.These 

parametersweredigitallyacquiredusingadataacquisitionsystem(PowerLab4/35,AD 
S 

Instruments).LabChartPro7.0software(ADInstruments)wasusedtoanalyzerightventricular 

pressures.Readingswerequantifiedfroma60secondintervalofthepressuretracing(following 

a2-minuteperiodofrecordingtoallowforpressurestabilization).Theparametersanalyzedwere 

rightventricularsystolicpressures(RVSP)andheartrate(HR).  

[0343] Righthearthypertrophyassessment:Aftertheinvivohemodynamicmeasurements, 

animalswereeuthanizedbyexsanguinationsunderanesthesiaandthenRVfreewallleftventricle 

(LV)andseptumtissuewereharvestedandweighted.RVhypertrophywascalculatedbyFulton 

indexastheweightratioofRVto(LV+septum).  

Results 

[0344] Rightventricularpressureelevationinducedinmonocrotalinerats:Instudy#1in 

monocrotalinetreatedratscatheter-basedassessmentofheartrightventricularpressuresrevealed 

asignificantelevationofrightventriclesystolicpressuresintheisotypeantibody-treatedgroupat 

pressure(Figure30andTable28).  

[0345] Rightventricularhypertrophyinducedinmonocrotalinerats:Increasedright 

ventricularheartweightwasobservedinmonocrotalineratsintheisotypecontrolJgGtreatment 

group.Theratiooftherightventricularweighttotheleftventricularplusseptalweightprovides 

anindexofrightventricularhypertrophy(i.e., FultonIndex).Increasedfutonindexwasobserved 

inmonocrotalinetreatedratsrelativetosalinetreatedcontrolsindicatingthepresenceofright 

ventricularhypertrophy.Preventivetreatmentwithanti-PDGF-BantibodiesH4H13145Pand 

H4H13132Pat10mg/kgreducedrightventricularhypertrophyby36%and30%respectively, 

whencomparedtotheisotypecontrol-treatedrats(Figure31andTable28).  

[0346] Animalsurvivalrateinmonocrotalinerats:Instudy#2,theratsinjectedwith60mg/kg 

monocrotalinedevelopedseverepulmonaryhypertensionsymptomsandhighmortality.Notably, 

15outof16ratsinmonocrotalinewithisotypecontrolJgGtreatmentgroupdiedbyday35.The 
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anti-PDGF-BantibodyH4H13145Pstarted14dayspostmonocrotalineinjection, significantly 

prolongedthesurvivaltimeandimprovedmortality.Thestandardofcaredrugendothelinreceptor 

antagonistMacitentanfailedtoprolongsurvival.ThecombinationofMacitentanwithanti-PDGF

Btreatmentshowednofurthersurvivalbenefitcomparedtomonotherapywithanti-PDGF-B 

antibody(Figure32andTable29).  

[0347] InsummarypreventativetreatmentwithRegeneronAnti-PDGF-Bantibodiesreduced 

bothhemodynamicendpoints(rightventricularsystolicpressure)andrightventricularhypertrophy 

inthemonocrotalineratmodelofPAWTherapeutictreatmentofRegeneronAnti-PDGF-B 

antibodydemonstratedsuperiorsurvivalbenefitoverthevasodilatorydrugendothelinreceptor 

antagonistMacitentaninaseveremonocrotalineratPAHmodel.Anti-PDGF-Bantibody 

H4H13145Psignificantlyrescuedanimalmortalityandprolongedsurvivaltime.  

Table28 

Right Right Reduction% 

Grou Ra ventricular Reductio ventricular 
Drug Dosage t# systolic n% hypertrophy (RY Hypertrophy pressure (RVSP) (Fultonindex) ) _________________________ (RVSP) ______________________________ 

__________________ mg/kg Mean-FSD Mean-FSD 

Saline N/A N/A S 26.38±2.77 N/A 0.2861±0.0292 N/A 
MCT 
+Iso REGN1945 10 12 71.15±8.82w N/A 0.6871±0.0910w N/A 

Clii 
JgG______________________________________________________ 

MCT 

PDGF P 
-Babi______________________________________________________________________ 
MCT 
+anti- 1141113132 ~ ~1 55.26±11.56t# 0.5644±0.1347t 30% 
PDGF P 
-Bab2________________________________________________________________________________ 

*p<0.00001vsSalinecontrol,##p<O.OlvsMCT+IsoControlJgG,#p<O.OSvsMCT+Iso 

ControlIgG 

Table29 

Death#by Survivalrateby mediansurvival 
Group Rat# 

day35 day35 (day) 

Saline 8 0 1 N/A 

MCT-REGN1945 16 15 22.5 
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MCT-H4JJ13145P 12 6 34 

MCT+Macitentan 11 11 0%* 20 

MCT+114H13145P+Macitentan 11 '1 36%tA 26 

*p<0300001vsSalinecontrol,#p<O.O5vsMCT+IsoControlJgGAp<O.OlvsMCT+Macitentan 

EQUIVALENTS 

[0348]Thoseskilledintheartwillrecognizeorbeabletoascertainusingnomorethanroutine 
S 

experimentationmanyequivalentstothespecificembodimentsandmethodsdescribedherein.  
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INFORMALSEQUENCELISTING 

H4H13145P 

SEQ TD NO: 1; HCVR 

CAGGTTCAGCTGGTGCAGTCTGGAACTGAGGTGAAGAAGCCTGGGGCCTCAGTAAAGGTCTCCTG 

CAAGGCCTCTGGTTATACTTATGGTGCCTATGCAATCAGCTGGGTGCGACAGGCCCCTGGACAAG 

GCCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGTAACACAAACTATGCACAGAAATTCCAG 

GACAGAGTCACCATGACCACAGACACATCCACGAACACAGCCTACATGGAACTGAGGGGCCTAAA 
ATCTGACGACACGGCCGTGTATTTCTGTGCGAGGGCCTGGAACTCCTTTGACTACTGGGGCCAGG 

GCACCCTGGTCACTGTCTCCTCA 

SEQ ID NO: 2; HCVR 

QVQLVQSGTEVKKPGASVKVSCKASGYTYGAYATSWVRQAPGQGLEWMGWTSAYNGNTNYAQKFQ 

DRVTMTTDTSTNTAYMELRGLKSDDTAVYFCARAWNSFDYWGQGTLVTVSS 

SEQ ID NO: 3; HODRi 

GGT TATACT TAT GGT GCC TAT GCA 

SEQ ID NO: 4; HCDR1 

G Y T Y G A Y A 

SEQ TD NO: 5; HCDR2 

ATOAGO GOT TAOPAT GGTAAOAOA 

SEQ ID NO: ES; HODR2 

I S A Y N G N T 

SEQ ID NO: 7; HODR3 

SEQ TD NO: 8; HCDR3 

A R A W N S F D Y 

SEQ ID NO: 9; LOVR 

GAOATOOAGATGAOOOAGTOTOOATOOTOOOTGTOTGOGTOTGTAGGAGAOAGAGTOAOOATOAO 

TTGCCAGGCGAGTCAGGACATTAGGAAAAATTTAAATTGGTATCAACAGAAACCAGGGAAAGCCC 

OTAAGOTOOTGATOTOOGATGOATOOAOTTTAGAAAOAGGGGTOOOATOAAGATTOAGTGGAAGT 

GGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGCAGCCTGAAGATATTGCAAAATATTA 

OTGTOAAOAATATTATAATOTOOOATTOAOTTTOGGOOOTGGGAOOAAAGTGGATATOAAA 

SEQ ID NO: 10; LOVR 

DIQMTQSPSSLSASVGDRVTITCQASQDIRKNLNWYQQKPGKAPKLLISDASTLETGVPSRFSGS 

GSGTDFTFTISSLQPEDIAKYYCQQYYNLPFTFGPGTKVD1K 

SEQ ID NO: 11; LCDR1 

OAG GAOATTAGGAAAPAT 

SEQ ID NO: 12; LODRi 

Q D I R K N 

97 

GCGAGG GCC TGGAAC TCC TTT GAC TAC
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SEQ ID NO: 13; LCDR2 

GAT GCATCC 

SEQ ID NO: 14; LCDR2 

D A S 

SEQ TD NO: 15; LCDR3 

CPACPATAT TATAAT OTO OCATTCACT 

SEQ ID NO: 16; LCDR3 

Q Q Y Y N L P F T 

SEQ ID NO: 17; HC 

CAGGTTCAGCTGGTGCAGTCTGGAACTGAGGTGAAGAAGCCTGGGGCCTCAGTAAAGGTCTCCTG 

CAAGGCCTCTGGTTATACTTATGGTGCCTATGCAATCAGCTGGGTGCGACAGGCCCCTGGACAAG 

GCCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGTAACACAAACTATGCACAGAAATTCCAG 

GACAGAGTCACCATGACCACAGACACATCCACGAACACAGCCTACATGGAACTGAGGGGCCTAAA 
ATCTGACGACACGGCCGTGTATTTCTGTGCGAGGGCCTGGAACTCCTTTGACTACTGGGGCCAGG 

GCACCCTGGTCACTGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGC 
TCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACC 

GGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTAC 
AGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACGAAG 

ACCTACACCTGC~CGTAGATCAC~GCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAA 

ATATGGTCCCCCATGCCCACCCTGCCCAGCACCTGAGTTCCTGGGGGGACCATCAGTCTTCCTGT 

TCCCCCCAAAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTG 

GACGTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCATAA 

TGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTCCTCACCG 

TCCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCG 

TCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACCCT 

GCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCT 

ACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACG 

GTGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACAC 
AGAAGTCCCTCTCCCTGTCTCTGGGTAAATGA 

SEQ ID NO: 18; HC 
QVQLVQSGTEVKKPGASVKVSCKASGYTYGAYAISWVRQAPGQGLEWMGWISAYNGNTNYAQKFQ 

DRVTMTTDTSTNTAYMELRGLKSDDTAVYFCARAWNSFDYWGQGTLVTVSSASTKGPSVFPLAPC 

SRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTK 

TYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVV 

DVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLP 

SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT 
PPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK* 

SEQ ID NO: 19; LC 

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCGTCTGTAGGAGACAGAGTCACCATCAC 

TTGCCAGGCGAGTCAGGACATTAGGAAAAATTTAAATTGGTATCAACAGAAACCAGGGAAAGCCC 

CTAAGCTCCTGATCTCCGATGCATCCACTTTAGAAACAGGGGTCCCATCAAGATTCAGTGGAAGT 

GGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGCAGCCTGAAGATATTGCAAAATATTA 

CTGTCAACAATATTATAATCTCCCATTCACTTTCGGCCCTGGGACCAAAGTGGATATCAAACGAA 

CTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCC 

98 

CCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTCACCGTGGACAAGAGCAG
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TCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAA 

CGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACA 

GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAA 

GTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG 

SEQ ID NO: 20; LC 

DIQMTQSPSSLSASVGDRVTITCQASQDIRKNLNWYQQKPGKAPKLLISDASTLETGVPSRFSGS 

GSGTDFTFTTSSLQPEDTAKYYCQQYYNLPFTFGPGTKVDTKRTVAAPSVFTFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE 

VTHQGLSSPVTKSFNRGEC* 

H4H13132P 

SEQ ID NO: 21; HCVR 

CAGGTGCAGCTGGTACAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTG 

CAAGGCTTCTGGAGGCACCTTCAGCAGCTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAG 

GGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTGGTACAGCAAACTACGCACAGAAGTTCCAG 

GGCAGAGTCACGATTACCACGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAG 
ATCTGAGGACACGGCCGTATATTACTGTGCGAGAGAGGGCTACGGTGACTACTACTTCGGTATGG 

ACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA 

SEQ ID NO: 22; HCVR 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYATSWVRQAPGQGLEWMGGTTPTFGTANYAQKFQ 

GRVTITTDESTSTAYMELSSLRSEDTAVYYCAREGYGDYYFGMDVWGQGTTVTVSS 

SEQ ID NO: 23; HODRi 

GGAGGCACC TTCAGCAGC TAT GCT 

SEQ ID NO: 24; HCDR1 

SEQ ID NO: 25; HCDR2 
ATCATC CCTATC TTT GGTACAGCA 

SEQ ID NO: 26; HCDR2 

I I P I F G T A 

SEQ ID NO: 27; HCDR3 

GOGAGAGAG GGC TAO GGT GAO TAO TAO TTO GGTATG GAO GTO 

SEQ ID NO: 28; HODR3 

A R E G Y G D Y Y F G M D V 

SEQ ID NO: 29; LOVR 

GATGTTGTGATGAOTOAGTOTOOAOTOTOOOTGOOOGTOAOOOTTGGAOAGOOGGOOTOOATOTO 

OTGOAGGTOTAGTOAAAGOOTOGTATAOAGTGATGGAAAOAOOTAOTTGAATTGGTTTOAGOAGA 

GGOOAGAOO~TOTOOAAGGOGOOTAATTTATAAGATTTOTAAOOGGGAOTOTGGGGTOOOAGAO 

AGATTOAGOGGOAGTGGGTOAGGOAOTGATTTOAOAOTGAAAATOAGOAGGGTGGAGGOTGAGGA 

TGTTGGGGTTTATTAOTGOATGOAAGGTAOAOAOTGGOOTOOOAOTTTTGGOOAGGGGAOOAAGO 
TGGAGATOAAA 

99 

G G T F S S Y A
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SEQ ID NO: 30; LCVR 

DVVMTQSPLSLPVTLGQPASISCRSSQSLVYSDGNTYLNWFQQRPDQSPRRLIYKISNRDSGVPD 

RFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWPPTFGQGTKLEIK 

SEQ ID NO: 31; LCDR1 
CAAAGC CTC GTATACAGT GAT GGAAACACC TAC 

SEQ ID NO: 32; LODRi 

Q S L V Y S D G N T Y 

SEQ ID NO: 33; LCDR2 
tAGATT TCT 

SEQ ID NO: 34; LCDR2 

K I S 

SEQ ID NO: 35; LCDR3 

ATG CPAGGTACACAC TGG CCT CCCACT 

SEQ ID NO: 36; LCDR3 

M Q G T H W P P T 

SEQ TD NO: 37; HC 

CAGGTGCAGCTGGTACAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTG 

CAAGGCTTCTGGAGGCACCTTCAGCAGCTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAG 

GGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTGGTACAGCAAACTACGCACAGAAGTTCCAG 

GGCAGAGTCACGATTACCACGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAG 
ATCTGAGGACACGGCCGTATATTACTGTGCGAGAGAGGGCTACGGTGACTACTACTTCGGTATGG 

ACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTC 

CCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGA 

CTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCT 

AGCTTGGGCACG~GACCTACACCTGC~CGTAGATCACAAGCCCAGCAACACCAAGGTGGACAA 

GAGAGTTGAGTCCAAATATGGTCCCCCATGCCCACCCTGCCCAGCACCTGAGTTCCTGGGGGGAC 

CATCAGTCTTCCTGTTCCCCCCAAAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTC 

ACGTGCGTGGTGGTGGACGTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGATGG 

CGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGG 

TCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCC 

AACAAAGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAGCC 
ACAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCC 

TGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAAC 

AACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTCAC 

CGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGC 

ACAACCACTACACACAGAAGTCCCTCTCCCTGTCTCTGGGTAAATGA 

SEQ ID NO: 38; HC 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQ 

GRVTTTTDESTSTAYMELSSLRSEDTAVYYCAREGYGDYYFGMDVWGQGTTVTVSSASTKGPSVF 
PLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP55 

SLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMTSRTPEV 

TCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVS 

100 

TCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGC
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NKGLPSSTEKTTSKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDTAVEWESNGQPEN 

NYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK* 

SEQ ID NO: 39; LO 

GATGTTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCTTGGACAGCCGGCCTCCATCTC 
CTGCAGGTCTAGTCAAAGCCTCGTATACAGTGATGGAAACACCTACTTGAATTGGTTTCAGCAGA 

GGCCAGACC~TCTCCAAGGCGCCTAATTTATAAGATTTCTAACCGGGACTCTGGGGTCCCAGAC 
AGATTCAGCGGCAGTGGGTCAGGCACTGATTTCACACTGAAAATCAGCAGGGTGGAGGCTGAGGA 

TGTTGGGGTTTATTACTGCATGCAAGGTACACACTGGCCTCCCACTTTTGGCCAGGGGACCAAGC 

TGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTG 

AAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACA 

GTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA 
AGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAA 

GTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGG 
AGAGTGTTAG 

SEQ TD NO: 40; LC 

DVVMTQSPLSLPVTLGQPASISCRSSQSLVYSDGNTYLNWFQQRPDQSPRRLIYKISNRDSGVPD 

RFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWPPTFGQGTKLEIKRTVAAPSVFIFPPSDEQL 

KSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHK 

VYACEVTHQGLSSPVTKSFNRGEC* 

hPDGF-B 

SEQ TD NO: 41; P01127 PDGFB HUMANPlatelet-derivedGrowthFactor 

Subunit B OSmmHom sapiens Q4mm 9606 GNmm DGFB mm 5 mlm 

MNRCWALFLSLCCYLRLVSAEGDPIPEELYEMLSDHSIRSFDDLQRLLHGDPGEEDGAELDLNMT 

RSHSGGELESLARGRRSLGSLTIAEPAMIAECKTRTEVFEISRRLIDRTNANFLVWPPCVEVQRC 

SGCCNNRNVQCRPTQVQLRPVQVRKIEIVRKKPIFKKATVTLEDHLACKCETVAAARPVTRSPGG 

101 

SQEQRAKTPQTRVTIRTVRVRRPPKGKHRKFKHTHDKTALKETLGA
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Claims 

Whatisclaimedis: 

1. Anisolatedhumanmonoclonalantibodyorantigen-bindingfragmentthereof 

thatbindsspecificallytohumanPlatelet-DerivedGrowthFactorSubunitB(PDGF-B),wherein 

theantibodyorantigen-bindingfragmentexhibitsoneormorepropertiesselectedfromthegroup 

consistingof: 

(a)bindstohumanPDGF-subunitBhomodimer(PDGF-BB)at37 0 Cwithabinding 

dissociationequilibriumconstant(KD)oflessthanabout1.S4pMasmeasuredbysurface 

plasmonresonance 

(b)bindstohumanPDGF-BBat37 0 CwithaKDoflessthanabout1.36pMas 

measuredbysurfaceplasmonresonance 

(c)bindstohumanPDGF-BBat37 0 Cwithat½ofgreaterthanorequaltoabout1155 

minutesasmeasuredbysurfaceplasmonresonance 

(d)bindstohumanPDGF-BBat25 0 CwithaKDoflessthanabout229pMas 

measuredbysurfaceplasmonresonance 

(e)bindstohumanPDGF-BBat25 0 Cwithat½ofgreaterthanorequaltoabout1155 

minutesasmeasuredbysurfaceplasmonresonance 

(f)inhibitsPDGF-BactivationagainsthumanPDGF-BBwithanJC5ooflessthan 

about1.9nMasmeasuredinacompetitionELISAassayat25 0 C, 

heterodimer(PDGF-AB)withanJC5ooflessthanabout8.SnMasmeasuredinacompetition 

ELISAassayat25~&and 

(h)blocksinteractionbetweenhumanPDGF-BBandoneormoreofhumanPDGFR

uci~,PDGFR-043andPDGFR-fQ 

2. Anisolatedhumanantibodyorantigen-bindingfragmentthereofthat 

specificallybindstohumanPDGF-Bwhereintheantibodyorantigen-bindingfragment 
S 

comprisesthreeheavychaincomplementaritydeterminingregions(CDRs)(HCDR1,HCDR2 

andHCDR3)containedwithinanyoneoftheheavychainvariableregion(HCVR)sequences 

selectedfromthegroupconsistingofSEQIDNOs:2and22;andthreelightchainCDRs 
S 

(LCDR1,LCDR2andLCDR3)containedwithinanyoneofthelightchainvariableregion 

(LCVR)sequencesselectedfromthegroupconsistingofSEQIDNOs:10and30.  

102 

(g)inhibitsPDGF-BactivationagainsthumanPDGF-subunitAandsubunitB
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33 Theisolatedhumanantibodyorantigen-bindingfragmentthereofofanyone 

ofclaims1-2,whereintheantibodyorantigen-bindingfragmentcomprisesanHCVRcomprising 

anaminoacidsequencehavingatleast90%identitytothesequenceofSEQIDNO:2orSEQID 

NO:22.  

4. Theisolatedhumanantibodyorantigen-bindingfragmentthereofofanyone 

ofclaims1-3,whereintheantibodyorantigen-bindingfragmentcomprisesaLCVRcomprising 

anaminoacidsequencehavingatleast90%identitytothesequenceofSEQIDNO:10orSEQ 

JDNO:30.  

53 Theisolatedhumanantibodyorantigen-bindingfragmentthereofofanyone 

ofclaims1-4,whereintheantibodyorantigen-bindingfragmentcomprises:(a)aHCVR 

comprisinganaminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:2and 

22;and(b)aLCVRcomprisinganaminoacidsequenceselectedfromthegroupconsistingof 

SEQIDNO:lOand3O.  

6. Theisolatedhumanantibodyorantigen-bindingfragmentthereofofanyone 

ofclaims1-5,whereintheantibodyorantigen-bindingfragmentcomprises: 

(a) aHCDR1domaincomprisinganaminoacidsequenceselectedfromthegroup 

consistingofSEQIDNOs:4and24; 

(b) aHCDR2domaincomprisinganaminoacidsequenceselectedfromthegroup 

consistingofSEQIDNOs:6and26; 

consistingofSEQIDNOs:Sand28; 

(d) aLCDR1domaincomprisinganaminoacidsequenceselectedfromthegroup 

consistingofSEQIDNOs:12and32, 

(e) aLCDR2domaincomprisinganaminoacidsequenceselectedfromthegroup 

consistingofSEQIDNOs:14and34and/or 

(f) aLCDR3domaincomprisinganaminoacidsequenceselectedfromthegroup 

consistingofSEQIDNOs:16and36.  

73 Theisolatedhumanantibodyorantigen-bindingfragmentofanyoneof 
claims1-6,whereintheantibodyorantigen-bindingfragment S 

compnsesaHCVRILCVRamino 

acidsequencepairselectedfromthegroupconsistingofSEQIDNOs:2/10and22/30.  

103 

(c) aHCDR3domaincomprisinganaminoacidsequenceselectedfromthegroup
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8. Theisolatedhumanantibodyorantigen-bindingfragmentofanyoneof 

claims1-7,whereintheantibodyorantigen-bindingfragment S 

(i)alightchainimmunoglobulincomprisingtheaminoacidsequencesetforthin 

SEQJDNO:20and 

aheavychainimmunoglobulincomprisingtheaminoacidsequencesetforthinSEQ 

IDNO:18;and/or 

(ii)alightchainimmunoglobulincomprisingtheaminoacidsequencesetforthin 

SEQJDNO:40and 

aheavychainimmunoglobulincomprisingtheaminoacidsequencesetforthinSEQ 

IDNO:38.  

9. Theantigen-bindingfragmentofanyoneofclaims1-8,whereintheantigen

bindingfragmentisaFabfragmentaF(ab')2fragmentaFdfragmentaFvfragmentasingle

chainFv(scFv)moleculeoradAbfragment.  

10. Anisolatedantibodyorantigen-bindingfragmentthereofthatbindsthesame 

epitopeonhumanPDGF-Bastheantibodyorantigenbindingfragmentofanyoneofclaims1

9.  

11. Anisolatedantibodyorantigen-bindingfragmentthereofthatcompetesfor 

bindingtohumanPDGF-Bastheantibodyorantigenbindingfragmentofanyoneofclaims1

12. Amethodformakinganantibodyorantigen-bindingfragmentofanyoneof 

claims1-11comprising.  

(i)introducingoneormorepolynucleotidesencodingalightimmunoglobulinchain 

ofsaidantibodyorfragmentandaheavyimmunoglobulinchainofsaidantibodyorfragment 

intoahostcell; 

(ii)culturingthehostcellinagrowthmediumunderconditionfavorableto 

expressionofthepolynucleotide(s);and 

(iii)optionallyisolatingtheantibodyorfragmentfromthehostcelland/ormediumin 

whichthehostcellisgrown.  

13. Anantibodyorantigen-bindingfragmentwhichproducedbythemethodof 

claim12.  

104 

9.
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14. Aninjectiondeviceorvesselcomprisinganantibodyorantigen-binding 

fragmentofanyoneofclaims1-11and13.  

15. Apharmaceuticalcompositioncomprisinganisolatedhumanantibodyor 

antigen-bindingfragmentthereofthatbindstohumanPDGF-Baccordingtoanyoneofclaims1

11and13,andapharmaceuticallyacceptablecarrierordiluentandoptionallyoneormore 

additionaltherapeuticagents.  

16. Thepharmaceuticalcompositionofclaim15,whereintheoneormore 

additionaltherapeuticagentscompriseanironsupplement.  

17. Amethodforpreventingortreatingpulmonaryarterialhypertension(PAH)in 

apatientinneedthereofcomprisingadministeringaneffectiveamountofanantibodyoran 

antigen-bindingfragmentthereofaccordingtoanyoneofclaims1- 11and13;ora 

pharmaceuticalcompositionaccordingtoanyoneofclaims15-16tothepatient.  

18. Themethodofclaim17, whereintheantibodyorantigen-bindingfragment 

thereofisadministeredsubcutaneously, intravenously, intradermally, orally, orintramuscularly.  

19. Themethodofanyoneofclaims17-18,whereinthePAHproducesa 

conditionselectedfromthegroupconsistingofthickeningofthepulmonaryarteryinthesubject~ 

decreasingstrokevolumeinthesubject~decreasingrightventriclecardiacoutputinthesubject 

anddecreasingsurvivaltimeofthesubject 

orreducestheseverityofoneormoresymptomsofthecondition.  

20. Anantibodyorantigen-bindingfragmentthereofofanyoneofclaims1-11 

and13foruseintreatingapatientwithPAH.  

21. Acompositioncomprisingoneormoreantibodiesorantigen-binding 

fragmentsthereofofanyoneofclaims1- 11and13, foruseintreatingPAH.  

22. Useoftheisolatedantibodyorantigen-bindingfragmentthereofofanyone 

ofclaims1- 11and13inthemanufactureofamedicamentfortreatingapatientwithPAH.  
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andadministrationoftheantibodyorantigen-bindingfragmenttreatsthecondition





















































































                               SEQUENCE LISTING

<110> REGENERON PHARMACEUTICALS, INC.
 
<120> ANTI‐ PDGF‐B ANTIBODIES AND METHODS OF USE FOR TREATING PULMONARY
       ARTERIAL HYPERTENSION (PAH)

<130> 118003‐00720

<140>
<141>

<150> 63/141,030
<151> 2021‐01‐25

<160> 41    

<170> PatentIn version 3.5

<210> 1
<211> 348
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 1
caggttcagc tggtgcagtc tggaactgag gtgaagaagc ctggggcctc agtaaaggtc       60

tcctgcaagg cctctggtta tacttatggt gcctatgcaa tcagctgggt gcgacaggcc      120

cctggacaag gccttgagtg gatgggatgg atcagcgctt acaatggtaa cacaaactat      180

gcacagaaat tccaggacag agtcaccatg accacagaca catccacgaa cacagcctac      240

atggaactga ggggcctaaa atctgacgac acggccgtgt atttctgtgc gagggcctgg      300

aactcctttg actactgggg ccagggcacc ctggtcactg tctcctca                   348

<210> 2
<211> 116
<212> PRT
<213> Artificial Sequence

<220>
<221> source

SEQUENCE LISTING

<110> REGENERON PHARMACEUTICALS, INC.

<120> ANTI- - PDGF-B ANTIBODIES AND METHODS OF USE FOR TREATING PULMONARY

ARTERIAL HYPERTENSION (PAH)

<130> 118003-00720

<140>

<141>

<150> 63/141,030
<151> 2021-01-25

<160> 41

<170> PatentIn version 3.5

<210> 1

<211> 348

<212> DNA

<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 1
caggttcagc tggtgcagtc tggaactgag gtgaagaago ctggggcctc agtaaaggto

60

tcctgcaagg cctctggtta tacttatggt gcctatgcaa tcagctgggt gcgacaggcc
120

cctggacaag gccttgagtg gatgggatgg atcagcgctt acaatggtaa cacaaactat
180

gcacagaaat tccaggacag agtcaccatg accacagaca catccacgaa cacagcctad 240

atggaactga ggggcctaaa atctgacgac acggccgtgt atttctgtgc gagggcctgg
300

aactcctttg actactgggg ccagggcacc ctggtcactg tctcctca 348

<210> 2

<211> 116

<212> PRT

<213> Artificial Sequence

<220>

<221> source



<223> /note="Description of Artificial Sequence: Synthetic
      polypeptide"

<400> 2
Gln Val Gln Leu Val Gln Ser Gly Thr Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Tyr Gly Ala Tyr 
            20                  25                  30          

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Ser Ala Tyr Asn Gly Asn Thr Asn Tyr Ala Gln Lys Phe 
    50                  55                  60                  

Gln Asp Arg Val Thr Met Thr Thr Asp Thr Ser Thr Asn Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Arg Gly Leu Lys Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Ala Arg Ala Trp Asn Ser Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val 
            100                 105                 110         

Thr Val Ser Ser 
        115     

<210> 3
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 3
ggttatactt atggtgccta tgca                                              24

<223> /note= "Description of Artificial Sequence: Synthetic

polypeptide"

<400> 2

Gln Val Gln Leu Val Gln Ser Gly Thr Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Tyr Gly Ala Tyr
20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Ser Ala Tyr Asn Gly Asn Thr Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Asp Arg Val Thr Met Thr Thr Asp Thr Ser Thr Asn Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Gly Leu Lys Ser Asp Asp Thr Ala Val Tyr Phe Cys
85 90 95

Ala Arg Ala Trp Asn Ser Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110

Thr Val Ser Ser
115

<210> 3

<211> 24

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 3

ggttatactt atggtgccta tgca 24



<210> 4
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 4
Gly Tyr Thr Tyr Gly Ala Tyr Ala 
1               5               

<210> 5
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 5
atcagcgctt acaatggtaa caca                                              24

<210> 6
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 6
Ile Ser Ala Tyr Asn Gly Asn Thr 
1               5               

<210> 7
<211> 27
<212> DNA
<213> Artificial Sequence

<220>

<210> 4

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide"

<400> 4
Gly Tyr Thr Tyr Gly Ala Tyr Ala
1 5

<210> 5

<211> 24

<212> DNA
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 5

atcagcgctt acaatggtaa caca 24

<210> 6

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide"

<400> 6

Ile Ser Ala Tyr Asn Gly Asn Thr
1 5

<210> 7

<211> 27

<212> DNA
<213> Artificial Sequence

<220>



<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 7
gcgagggcct ggaactcctt tgactac                                           27

<210> 8
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 8
Ala Arg Ala Trp Asn Ser Phe Asp Tyr 
1               5                   

<210> 9
<211> 321
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 9
gacatccaga tgacccagtc tccatcctcc ctgtctgcgt ctgtaggaga cagagtcacc       60

atcacttgcc aggcgagtca ggacattagg aaaaatttaa attggtatca acagaaacca      120

gggaaagccc ctaagctcct gatctccgat gcatccactt tagaaacagg ggtcccatca      180

agattcagtg gaagtggatc tgggacagat tttactttca ccatcagcag cctgcagcct      240

gaagatattg caaaatatta ctgtcaacaa tattataatc tcccattcac tttcggccct      300

gggaccaaag tggatatcaa a                                                321

<210> 10
<211> 107
<212> PRT

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 7

gcgagggcct ggaactcctt tgactac 27

<210> 8

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide"

<400> 8

Ala Arg Ala Trp Asn Ser Phe Asp Tyr
1 5

<210> 9

<211> 321

<212> DNA
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<400> 9

gacatccaga tgacccagtc tccatcctcc ctgtctgcgt ctgtaggaga cagagtcaco 60

atcacttgcc aggcgagtca ggacattagg aaaaatttaa attggtatca acagaaacca 120

gggaaagccc ctaagctcct gatctccgat gcatccactt tagaaacagg ggtcccatca 180

agattcagtg gaagtggato tgggacagat tttactttca ccatcagcag cctgcagcct 240

gaagatattg caaaatatta ctgtcaacaa tattataato tcccattcad tttcggccct 300

gggaccaaag tggatatcaa a 321

<210> 10

<211> 107

<212> PRT



<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polypeptide"

<400> 10
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Asp Ile Arg Lys Asn 
            20                  25                  30          

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Ser Asp Ala Ser Thr Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Ile Ala Lys Tyr Tyr Cys Gln Gln Tyr Tyr Asn Leu Pro Phe 
                85                  90                  95      

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys 
            100                 105         

<210> 11
<211> 18
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 11
caggacatta ggaaaaat                                                     18

<213> Artificial Sequence

<220>

<221> source
<223> /note= "Description of Artificial Sequence: Synthetic

polypeptide"

<400> 10

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Asp Ile Arg Lys Asn
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Ser Asp Ala Ser Thr Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Ile Ala Lys Tyr Tyr Cys Gln Gln Tyr Tyr Asn Leu Pro Phe
85 90 95

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 105

<210> 11

<211> 18

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 11

caggacatta ggaaaaat 18



<210> 12
<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 12
Gln Asp Ile Arg Lys Asn 
1               5       

<210> 13
<211> 9
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 13
gatgcatcc                                                                9

<210> 14
<211> 3
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 14
Asp Ala Ser 
1           

<210> 15
<211> 27
<212> DNA
<213> Artificial Sequence

<220>

<210> 12
<211> 6

<212> PRT
<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide"

<400> 12

Gln Asp Ile Arg Lys Asn
1 5

<210> 13

<211> 9

<212> DNA
<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 13

gatgcatcc 9

<210> 14
<211> 3

<212> PRT

<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide"

<400> 14
Asp Ala Ser
1

<210> 15

<211> 27

<212> DNA
<213> Artificial Sequence

<220>



<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 15
caacaatatt ataatctccc attcact                                           27

<210> 16
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 16
Gln Gln Tyr Tyr Asn Leu Pro Phe Thr 
1               5                   

<210> 17
<211> 1332
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 17
caggttcagc tggtgcagtc tggaactgag gtgaagaagc ctggggcctc agtaaaggtc       60

tcctgcaagg cctctggtta tacttatggt gcctatgcaa tcagctgggt gcgacaggcc      120

cctggacaag gccttgagtg gatgggatgg atcagcgctt acaatggtaa cacaaactat      180

gcacagaaat tccaggacag agtcaccatg accacagaca catccacgaa cacagcctac      240

atggaactga ggggcctaaa atctgacgac acggccgtgt atttctgtgc gagggcctgg      300

aactcctttg actactgggg ccagggcacc ctggtcactg tctcctcagc ctccaccaag      360

ggcccatcgg tcttccccct ggcgccctgc tccaggagca cctccgagag cacagccgcc      420

ctgggctgcc tggtcaagga ctacttcccc gaaccggtga cggtgtcgtg gaactcaggc      480

<221> source

<223> te="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 15

caacaatatt ataatctccc attcact 27

<210> 16

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide"

<400> 16

Gln Gln Tyr Tyr Asn Leu Pro Phe Thr
1 5

<210> 17

<211> 1332

<212> DNA
<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 17

caggttcagc tggtgcagtc tggaactgag gtgaagaagc ctggggcctc agtaaaggtc 60

tcctgcaagg cctctggtta tacttatggt gcctatgcaa tcagctgggt gcgacaggcc 120

cctggacaag gccttgagtg gatgggatgg atcagcgctt acaatggtaa cacaaactat 180

gcacagaaat tccaggacag agtcaccatg accacagaca catccacgaa cacagcctad 240

atggaactga ggggcctaaa atctgacgac acggccgtgt atttctgtgc gagggcctgg 300

aactcctttg actactgggg ccagggcacc ctggtcactg tctcctcagc ctccaccaag 360

ggcccatcgg tcttccccct ggcgccctgc tccaggagca cctccgagag cacagccgcc 420

ctgggctgcc tggtcaagga ctacttcccc gaaccggtga cggtgtcgtg gaactcaggc 480



gccctgacca gcggcgtgca caccttcccg gctgtcctac agtcctcagg actctactcc      540

ctcagcagcg tggtgaccgt gccctccagc agcttgggca cgaagaccta cacctgcaac      600

gtagatcaca agcccagcaa caccaaggtg gacaagagag ttgagtccaa atatggtccc      660

ccatgcccac cctgcccagc acctgagttc ctggggggac catcagtctt cctgttcccc      720

ccaaaaccca aggacactct catgatctcc cggacccctg aggtcacgtg cgtggtggtg      780

gacgtgagcc aggaagaccc cgaggtccag ttcaactggt acgtggatgg cgtggaggtg      840

cataatgcca agacaaagcc gcgggaggag cagttcaaca gcacgtaccg tgtggtcagc      900

gtcctcaccg tcctgcacca ggactggctg aacggcaagg agtacaagtg caaggtctcc      960

aacaaaggcc tcccgtcctc catcgagaaa accatctcca aagccaaagg gcagccccga     1020

gagccacagg tgtacaccct gcccccatcc caggaggaga tgaccaagaa ccaggtcagc     1080

ctgacctgcc tggtcaaagg cttctacccc agcgacatcg ccgtggagtg ggagagcaat     1140

gggcagccgg agaacaacta caagaccacg cctcccgtgc tggactccga cggctccttc     1200

ttcctctaca gcaggctcac cgtggacaag agcaggtggc aggaggggaa tgtcttctca     1260

tgctccgtga tgcatgaggc tctgcacaac cactacacac agaagtccct ctccctgtct     1320

ctgggtaaat ga                                                         1332

<210> 18
<211> 443
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polypeptide"

<400> 18
Gln Val Gln Leu Val Gln Ser Gly Thr Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Tyr Gly Ala Tyr 
            20                  25                  30          

gccctgacca gcggcgtgca caccttcccg gctgtcctac agtcctcagg actctactcc 540

ctcagcagcg tggtgaccgt gccctccagc agcttgggca cgaagaccta cacctgcaac 600

gtagatcaca agcccagcaa caccaaggtg gacaagagag ttgagtccaa atatggtccc 660

ccatgcccac cctgcccagc acctgagttc ctggggggad catcagtctt cctgttcccc 720

ccaaaaccca aggacactct catgatctcc cggacccctg aggtcacgtg cgtggtggtg 780

gacgtgagco aggaagaccc cgaggtccag ttcaactggt acgtggatgg cgtggaggtg 840

cataatgcca agacaaagcc gcgggaggag cagttcaaca gcacgtaccg tgtggtcagc 900

gtcctcaccg tcctgcacca ggactggctg aacggcaagg agtacaagtg caaggtctcc 960

aacaaaggcc tcccgtcctc catcgagaaa accatctcca aagccaaagg gcagccccga 1020

gagccacagg tgtacaccct gcccccatcc caggaggaga tgaccaagaa ccaggtcago 1080

ctgacctgcc tggtcaaagg cttctacccc agcgacatcg ccgtggagtg ggagagcaat 1140

gggcagccgg agaacaacta caagaccacg cctcccgtgc tggactccga cggctccttc 1200

ttcctctaca gcaggctcac cgtggacaag agcaggtggc aggaggggaa tgtcttctca 1260

tgctccgtga tgcatgaggc tctgcacaac cactacacao agaagtccct ctccctgtct 1320

ctgggtaaat ga 1332

<210> 18

<211> 443

<212> PRT

<213> Artificial Sequence

<220>

<221> source
<223> /note= 'Description of Artificial Sequence: Synthetic

polypeptide"

<400> 18

Gln Val Gln Leu Val Gln Ser Gly Thr Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Tyr Gly Ala Tyr
20 25 30



Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Ser Ala Tyr Asn Gly Asn Thr Asn Tyr Ala Gln Lys Phe 
    50                  55                  60                  

Gln Asp Arg Val Thr Met Thr Thr Asp Thr Ser Thr Asn Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Arg Gly Leu Lys Ser Asp Asp Thr Ala Val Tyr Phe Cys 
                85                  90                  95      

Ala Arg Ala Trp Asn Ser Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val 
            100                 105                 110         

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala 
        115                 120                 125             

Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu 
    130                 135                 140                 

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly 
145                 150                 155                 160 

Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser 
                165                 170                 175     

Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu 
            180                 185                 190         

Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr 
        195                 200                 205             

Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro 
    210                 215                 220                 

Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro 
225                 230                 235                 240 

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Ser Ala Tyr Asn Gly Asn Thr Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Asp Arg Val Thr Met Thr Thr Asp Thr Ser Thr Asn Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Gly Leu Lys Ser Asp Asp Thr Ala Val Tyr Phe Cys
85 90 95

Ala Arg Ala Trp Asn Ser Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
115 120 125

Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu
130 135 140

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly
145 150 155 160

Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser
165 170 175

Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu
180 185 190

Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr
195 200 205

Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro
210 215 220

Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro
225 230 235 240



Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr 
                245                 250                 255     

Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn 
            260                 265                 270         

Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg 
        275                 280                 285             

Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val 
    290                 295                 300                 

Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser 
305                 310                 315                 320 

Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys 
                325                 330                 335     

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu 
            340                 345                 350         

Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe 
        355                 360                 365             

Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu 
    370                 375                 380                 

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe 
385                 390                 395                 400 

Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly 
                405                 410                 415     

Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr 
            420                 425                 430         

Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr
245 250 255

Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn
260 265 270

Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg
275 280 285

Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val
290 295 300

Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser
305 310 315 320

Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys
325 330 335

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu
340 345 350

Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe
355 360 365

Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu

370 375 380

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe
385 390 395 400

Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly
405 410 415

Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr

420 425 430



Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys 
        435                 440             

<210> 19
<211> 645
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 19
gacatccaga tgacccagtc tccatcctcc ctgtctgcgt ctgtaggaga cagagtcacc       60

atcacttgcc aggcgagtca ggacattagg aaaaatttaa attggtatca acagaaacca      120

gggaaagccc ctaagctcct gatctccgat gcatccactt tagaaacagg ggtcccatca      180

agattcagtg gaagtggatc tgggacagat tttactttca ccatcagcag cctgcagcct      240

gaagatattg caaaatatta ctgtcaacaa tattataatc tcccattcac tttcggccct      300

gggaccaaag tggatatcaa acgaactgtg gctgcaccat ctgtcttcat cttcccgcca      360

tctgatgagc agttgaaatc tggaactgcc tctgttgtgt gcctgctgaa taacttctat      420

cccagagagg ccaaagtaca gtggaaggtg gataacgccc tccaatcggg taactcccag      480

gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag caccctgacg      540

ctgagcaaag cagactacga gaaacacaaa gtctacgcct gcgaagtcac ccatcagggc      600

ctgagctcgc ccgtcacaaa gagcttcaac aggggagagt gttag                      645

<210> 20
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polypeptide"

<400> 20
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440

<210> 19

<211> 645

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<400> 19

gacatccaga tgacccagtc tccatcctcc ctgtctgcgt ctgtaggaga cagagtcacc 60

atcacttgcc aggcgagtca ggacattagg aaaaatttaa attggtatca acagaaacca 120

gggaaagccc ctaagctcct gatctccgat gcatccactt tagaaacagg ggtcccatca 180

agattcagtg gaagtggatc tgggacagat tttactttca ccatcagcag cctgcagcct 240

gaagatattg caaaatatta ctgtcaacaa tattataato tcccattcad tttcggccct 300

gggaccaaag tggatatcaa acgaactgtg gctgcaccat ctgtcttcat cttcccgcca 360

tctgatgago agttgaaatc tggaactgcc tctgttgtgt gcctgctgaa taacttctat 420

cccagagagg ccaaagtaca gtggaaggtg gataacgccc tccaatcggg taactcccag 480

gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag caccctgacg 540

ctgagcaaag cagactacga gaaacacaaa gtctacgcct gcgaagtcac ccatcagggc 600

ctgagctcgc ccgtcacaaa gagcttcaac aggggagagt gttag 645

<210> 20

<211> 214
<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
polypeptide"

<400> 20

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly



1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Asp Ile Arg Lys Asn 
            20                  25                  30          

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Ser Asp Ala Ser Thr Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Leu Gln Pro 
65                  70                  75                  80  

Glu Asp Ile Ala Lys Tyr Tyr Cys Gln Gln Tyr Tyr Asn Leu Pro Phe 
                85                  90                  95      

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala 
            100                 105                 110         

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
        115                 120                 125             

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
    130                 135                 140                 

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln 
145                 150                 155                 160 

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
                165                 170                 175     

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
            180                 185                 190         

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser 
        195                 200                 205             

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Asp Ile Arg Lys Asn
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Ser Asp Ala Ser Thr Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Ile Ala Lys Tyr Tyr Cys Gln Gln Tyr Tyr Asn Leu Pro Phe
85 90 95

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205



Phe Asn Arg Gly Glu Cys 
    210                 

<210> 21
<211> 363
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 21
caggtgcagc tggtacagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc       60

tcctgcaagg cttctggagg caccttcagc agctatgcta tcagctgggt gcgacaggcc      120

cctggacaag ggcttgagtg gatgggaggg atcatcccta tctttggtac agcaaactac      180

gcacagaagt tccagggcag agtcacgatt accacggacg aatccacgag cacagcctac      240

atggagctga gcagcctgag atctgaggac acggccgtat attactgtgc gagagagggc      300

tacggtgact actacttcgg tatggacgtc tggggccaag ggaccacggt caccgtctcc      360

tca                                                                    363

<210> 22
<211> 121
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polypeptide"

<400> 22
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr 
            20                  25                  30          

Phe Asn Arg Gly Glu Cys
210

<210> 21

<211> 363

<212> DNA
<213> Artificial Sequence

<220>

<221> source
<223> /note= "Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 21

caggtgcago tggtacagtc tggggctgag gtgaagaago ctgggtcctc ggtgaaggtc 60

tcctgcaagg cttctggagg caccttcago agctatgcta tcagctgggt gcgacaggcc 120

cctggacaag ggcttgagtg gatgggaggg atcatcccta tctttggtac agcaaactac 180

gcacagaagt tccagggcag agtcacgatt accacggacg aatccacgag cacagcctad 240

atggagctga gcagcctgag atctgaggad acggccgtat attactgtgc gagagagggc 300

tacggtgact actacttcgg tatggacgtc tggggccaag ggaccacggt caccgtctcc 360

tca 363

<210> 22

<211> 121

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
polypeptide"

<400> 22

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr

20 25 30



Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Ile Thr Thr Asp Glu Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Glu Gly Tyr Gly Asp Tyr Tyr Phe Gly Met Asp Val Trp Gly 
            100                 105                 110         

Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120     

<210> 23
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 23
ggaggcacct tcagcagcta tgct                                              24

<210> 24
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 24
Gly Gly Thr Phe Ser Ser Tyr Ala 

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Thr Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Glu Gly Tyr Gly Asp Tyr Tyr Phe Gly Met Asp Val Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 23

<211> 24

<212> DNA
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 23

ggaggcacct tcagcagcta tgct 24

<210> 24

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide"

<400> 24

Gly Gly Thr Phe Ser Ser Tyr Ala



1               5               

<210> 25
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 25
atcatcccta tctttggtac agca                                              24

<210> 26
<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 26
Ile Ile Pro Ile Phe Gly Thr Ala 
1               5               

<210> 27
<211> 42
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 27
gcgagagagg gctacggtga ctactacttc ggtatggacg tc                          42

<210> 28
<211> 14
<212> PRT
<213> Artificial Sequence

1 5

<210> 25

<211> 24

<212> DNA
<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 25

atcatcccta tctttggtac agca 24

<210> 26

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide"

<400> 26

Ile Ile Pro Ile Phe Gly Thr Ala
1 5

<210> 27

<211> 42

<212> DNA
<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 27

gcgagagagg gctacggtga ctactacttc ggtatggacg tc 42

<210> 28

<211> 14

<212> PRT

<213> Artificial Sequence



<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 28
Ala Arg Glu Gly Tyr Gly Asp Tyr Tyr Phe Gly Met Asp Val 
1               5                   10                  

<210> 29
<211> 336
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 29
gatgttgtga tgactcagtc tccactctcc ctgcccgtca cccttggaca gccggcctcc       60

atctcctgca ggtctagtca aagcctcgta tacagtgatg gaaacaccta cttgaattgg      120

tttcagcaga ggccagacca atctccaagg cgcctaattt ataagatttc taaccgggac      180

tctggggtcc cagacagatt cagcggcagt gggtcaggca ctgatttcac actgaaaatc      240

agcagggtgg aggctgagga tgttggggtt tattactgca tgcaaggtac acactggcct      300

cccacttttg gccaggggac caagctggag atcaaa                                336

<210> 30
<211> 112
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polypeptide"

<400> 30
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1               5                   10                  15      

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide"

<400> 28

Ala Arg Glu Gly Tyr Gly Asp Tyr Tyr Phe Gly Met Asp Val
1 5 10

<210> 29

<211> 336

<212> DNA

<213> Artificial Sequence

<220>

<221> source
<223> /note= "Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 29

gatgttgtga tgactcagtc tccactctcc ctgcccgtca cccttggaca gccggcctcc 60

atctcctgca ggtctagtca aagcctcgta tacagtgatg gaaacaccta cttgaattgg 120

tttcagcaga ggccagacca atctccaagg cgcctaattt ataagatttc taaccgggac 180

tctggggtcc cagacagatt cagcggcagt gggtcaggca ctgatttcac actgaaaatc 240

agcagggtgg aggctgagga tgttggggtt tattactgca tgcaaggtac acactggcct 300

cccacttttg gccaggggac caagctggag atcaaa 336

<210> 30

<211> 112

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
polypeptide"

<400> 30

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15



Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val Tyr Ser 
            20                  25                  30          

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Asp Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Lys Ile Ser Asn Arg Asp Ser Gly Val Pro 
    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly 
                85                  90                  95      

Thr His Trp Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210> 31
<211> 33
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 31
caaagcctcg tatacagtga tggaaacacc tac                                    33

<210> 32
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 32
Gln Ser Leu Val Tyr Ser Asp Gly Asn Thr Tyr 

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val Tyr Ser
20 25 30

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Asp Gln Ser
35 40 45

Pro Arg Arg Leu Ile Tyr Lys Ile Ser Asn Arg Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly
85 90 95

Thr His Trp Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 31

<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 31

caaagcctcg tatacagtga tggaaacacc tac 33

<210> 32

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide"

<400> 32

Gln Ser Leu Val Tyr Ser Asp Gly Asn Thr Tyr



1               5                   10      

<210> 33
<211> 9
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 33
aagatttct                                                                9

<210> 34
<211> 3
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 34
Lys Ile Ser 
1           

<210> 35
<211> 27
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      oligonucleotide"

<400> 35
atgcaaggta cacactggcc tcccact                                           27

<210> 36
<211> 9
<212> PRT
<213> Artificial Sequence

1 5 10

<210> 33

<211> 9

<212> DNA
<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 33

aagatttct 9

<210> 34
<211> 3

<212> PRT
<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide"

<400> 34

Lys Ile Ser
1

<210> 35

<211> 27

<212> DNA
<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 35

atgcaaggta cacactggcc tcccact 27

<210> 36
<211> 9

<212> PRT
<213> Artificial Sequence



<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      peptide"

<400> 36
Met Gln Gly Thr His Trp Pro Pro Thr 
1               5                   

<210> 37
<211> 1347
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polynucleotide"

<400> 37
caggtgcagc tggtacagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc       60

tcctgcaagg cttctggagg caccttcagc agctatgcta tcagctgggt gcgacaggcc      120

cctggacaag ggcttgagtg gatgggaggg atcatcccta tctttggtac agcaaactac      180

gcacagaagt tccagggcag agtcacgatt accacggacg aatccacgag cacagcctac      240

atggagctga gcagcctgag atctgaggac acggccgtat attactgtgc gagagagggc      300

tacggtgact actacttcgg tatggacgtc tggggccaag ggaccacggt caccgtctcc      360

tcagcctcca ccaagggccc atcggtcttc cccctggcgc cctgctccag gagcacctcc      420

gagagcacag ccgccctggg ctgcctggtc aaggactact tccccgaacc ggtgacggtg      480

tcgtggaact caggcgccct gaccagcggc gtgcacacct tcccggctgt cctacagtcc      540

tcaggactct actccctcag cagcgtggtg accgtgccct ccagcagctt gggcacgaag      600

acctacacct gcaacgtaga tcacaagccc agcaacacca aggtggacaa gagagttgag      660

tccaaatatg gtcccccatg cccaccctgc ccagcacctg agttcctggg gggaccatca      720

gtcttcctgt tccccccaaa acccaaggac actctcatga tctcccggac ccctgaggtc      780

acgtgcgtgg tggtggacgt gagccaggaa gaccccgagg tccagttcaa ctggtacgtg      840

<220>

<221> source
<223> note="Description of Artificial Sequence: Synthetic

peptide"

<400> 36

Met Gln Gly Thr His Trp Pro Pro Thr
1 5

<210> 37

<211> 1347

<212> DNA
<213> Artificial Sequence

<220>

<221> source
<223> /note=' Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 37
caggtgcagc tggtacagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggto 60

tcctgcaagg cttctggagg caccttcago agctatgcta tcagctgggt gcgacaggcc 120

cctggacaag ggcttgagtg gatgggaggg atcatcccta tctttggtac agcaaactad 180

gcacagaagt tccagggcag agtcacgatt accacggacg aatccacgag cacagcctad 240

atggagctga gcagcctgag atctgaggac acggccgtat attactgtgc gagagagggo 300

tacggtgact actacttcgg tatggacgtc tggggccaag ggaccacggt caccgtctcc 360

tcagcctcca ccaagggccc atcggtcttc cccctggcgc cctgctccag gagcacctcc 420

gagagcacag ccgccctggg ctgcctggtc aaggactact tccccgaacc ggtgacggtg 480

tcgtggaact caggcgccct gaccagcggc gtgcacacct tcccggctgt cctacagtcc 540

tcaggactct actccctcag cagcgtggtg accgtgccct ccagcagctt gggcacgaag 600

acctacacct gcaacctaga tcacaagccc agcaacacca aggtggacaa gagagttgag 660

tccaaatatg gtcccccatg cccaccctgc ccagcacctg agttcctggg gggaccatca 720

gtcttcctgt tccccccaaa acccaaggad actctcatga tctcccggac ccctgaggtc 780

acgtgcgtgg tggtggacgt gagccaggaa gaccccgagg tccagttcaa ctggtacgtg 840



gatggcgtgg aggtgcataa tgccaagaca aagccgcggg aggagcagtt caacagcacg      900

taccgtgtgg tcagcgtcct caccgtcctg caccaggact ggctgaacgg caaggagtac      960

aagtgcaagg tctccaacaa aggcctcccg tcctccatcg agaaaaccat ctccaaagcc     1020

aaagggcagc cccgagagcc acaggtgtac accctgcccc catcccagga ggagatgacc     1080

aagaaccagg tcagcctgac ctgcctggtc aaaggcttct accccagcga catcgccgtg     1140

gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgcctcc cgtgctggac     1200

tccgacggct ccttcttcct ctacagcagg ctcaccgtgg acaagagcag gtggcaggag     1260

gggaatgtct tctcatgctc cgtgatgcat gaggctctgc acaaccacta cacacagaag     1320

tccctctccc tgtctctggg taaatga                                         1347

<210> 38
<211> 448
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polypeptide"

<400> 38
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr 
            20                  25                  30          

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
        35                  40                  45              

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe 
    50                  55                  60                  

Gln Gly Arg Val Thr Ile Thr Thr Asp Glu Ser Thr Ser Thr Ala Tyr 
65                  70                  75                  80  

gatggcgtgg aggtgcataa tgccaagaca aagccgcggg aggagcagtt caacagcacg 900

taccgtgtgg tcagcgtcct caccgtcctg caccaggact ggctgaacgg caaggagtad 960

aagtgcaagg tctccaacaa aggcctcccg tcctccatcg agaaaaccat ctccaaagcc 1020

aaagggcage cccgagagcc acaggtgtac accctgcccc catcccagga ggagatgacc 1080

aagaaccagg tcagcctgac ctgcctggtc aaaggcttct accccagcga catcgccgtg 1140

gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgcctcc cgtgctggac 1200

tccgacggct ccttcttcct ctacagcagg ctcaccgtgg acaagagcag gtggcaggag 1260

gggaatgtct tctcatgctc cgtgatgcat gaggctctgc acaaccacta cacacagaag 1320

tccctctccc tgtctctggg taaatga 1347

<210> 38

<211> 448

<212> PRT

<213> Artificial Sequence

<220>

<221> source
<223> /note= "Description of Artificial Sequence: Synthetic

polypeptide"

<400> 38

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Thr Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80



Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Glu Gly Tyr Gly Asp Tyr Tyr Phe Gly Met Asp Val Trp Gly 
            100                 105                 110         

Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 
        115                 120                 125             

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala 
    130                 135                 140                 

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 
145                 150                 155                 160 

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 
                165                 170                 175     

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 
            180                 185                 190         

Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His 
        195                 200                 205             

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly 
    210                 215                 220                 

Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser 
225                 230                 235                 240 

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
                245                 250                 255     

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro 
            260                 265                 270         

Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala 
        275                 280                 285             

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Glu Gly Tyr Gly Asp Tyr Tyr Phe Gly Met Asp Val Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
180 185 190

Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His
195 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly
210 215 220

Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro
260 265 270

Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285



Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val 
    290                 295                 300                 

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr 
305                 310                 315                 320 

Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr 
                325                 330                 335     

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu 
            340                 345                 350         

Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys 
        355                 360                 365             

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 
    370                 375                 380                 

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 
385                 390                 395                 400 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser 
                405                 410                 415     

Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala 
            420                 425                 430         

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys 
        435                 440                 445             

<210> 39
<211> 660
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val
290 295 300

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 345 350

Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala

420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440 445

<210> 39

<211> 660

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic



      polynucleotide"

<400> 39
gatgttgtga tgactcagtc tccactctcc ctgcccgtca cccttggaca gccggcctcc       60

atctcctgca ggtctagtca aagcctcgta tacagtgatg gaaacaccta cttgaattgg      120

tttcagcaga ggccagacca atctccaagg cgcctaattt ataagatttc taaccgggac      180

tctggggtcc cagacagatt cagcggcagt gggtcaggca ctgatttcac actgaaaatc      240

agcagggtgg aggctgagga tgttggggtt tattactgca tgcaaggtac acactggcct      300

cccacttttg gccaggggac caagctggag atcaaacgaa ctgtggctgc accatctgtc      360

ttcatcttcc cgccatctga tgagcagttg aaatctggaa ctgcctctgt tgtgtgcctg      420

ctgaataact tctatcccag agaggccaaa gtacagtgga aggtggataa cgccctccaa      480

tcgggtaact cccaggagag tgtcacagag caggacagca aggacagcac ctacagcctc      540

agcagcaccc tgacgctgag caaagcagac tacgagaaac acaaagtcta cgcctgcgaa      600

gtcacccatc agggcctgag ctcgcccgtc acaaagagct tcaacagggg agagtgttag      660

<210> 40
<211> 219
<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      polypeptide"

<400> 40
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1               5                   10                  15      

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val Tyr Ser 
            20                  25                  30          

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Asp Gln Ser 
        35                  40                  45              

Pro Arg Arg Leu Ile Tyr Lys Ile Ser Asn Arg Asp Ser Gly Val Pro 

polynucleotide"

<400> 39
gatgttgtga tgactcagtc tccactctcc ctgcccgtca cccttggaca gccggcctcc 60

atctcctgca ggtctagtca aagcctcgta tacagtgatg gaaacaccta cttgaattgg 120

tttcagcaga ggccagacca atctccaagg cgcctaattt ataagatttc taaccgggac 180

tctggggtcc cagacagatt cagcggcagt gggtcaggca ctgatttcad actgaaaato 240

agcagggtgg aggctgagga tgttggggtt tattactgca tgcaaggtac acactggcct 300

cccacttttg gccaggggad caagctggag atcaaacgaa ctgtggctgc accatctgtc 360

ttcatcttcc cgccatctga tgagcagttg aaatctggaa ctgcctctgt tgtgtgcctg 420

ctgaataact tctatcccag agaggccaaa gtacagtgga aggtggataa cgccctccaa 480

tcgggtaact cccaggagag tgtcacagag caggacagca aggacagcad ctacagcctc 540

agcagcacco tgacgctgag caaagcagad tacgagaaac acaaagtcta cgcctgcgaa 600

gtcacccatc agggcctgag ctcgcccgtc acaaagagct tcaacagggg agagtgttag 660

<210> 40

<211> 219

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic

polypeptide"

<400> 40
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly

1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val Tyr Ser

20 25 30

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Asp Gln Ser

35 40 45

Pro Arg Arg Leu Ile Tyr Lys Ile Ser Asn Arg Asp Ser Gly Val Pro



    50                  55                  60                  

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile 
65                  70                  75                  80  

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly 
                85                  90                  95      

Thr His Trp Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 
        115                 120                 125             

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 
    130                 135                 140                 

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln 
145                 150                 155                 160 

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser 
                165                 170                 175     

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 
            180                 185                 190         

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser 
        195                 200                 205             

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
    210                 215                 

<210> 41
<211> 241
<212> PRT
<213> Homo sapiens

<400> 41
Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 

50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Gly
85 90 95

Thr His Trp Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 125

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
145 150 155 160

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
165 170 175

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
180 185 190

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
195 200 205

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 41

<211> 241

<212> PRT

<213> Homo sapiens

<400> 41

Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg



1               5                   10                  15      

Leu Val Ser Ala Glu Gly Asp Pro Ile Pro Glu Glu Leu Tyr Glu Met 
            20                  25                  30          

Leu Ser Asp His Ser Ile Arg Ser Phe Asp Asp Leu Gln Arg Leu Leu 
        35                  40                  45              

His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met 
    50                  55                  60                  

Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 
65                  70                  75                  80  

Arg Ser Leu Gly Ser Leu Thr Ile Ala Glu Pro Ala Met Ile Ala Glu 
                85                  90                  95      

Cys Lys Thr Arg Thr Glu Val Phe Glu Ile Ser Arg Arg Leu Ile Asp 
            100                 105                 110         

Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gln 
        115                 120                 125             

Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gln Cys Arg Pro Thr 
    130                 135                 140                 

Gln Val Gln Leu Arg Pro Val Gln Val Arg Lys Ile Glu Ile Val Arg 
145                 150                 155                 160 

Lys Lys Pro Ile Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu 
                165                 170                 175     

Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 
            180                 185                 190         

Pro Gly Gly Ser Gln Glu Gln Arg Ala Lys Thr Pro Gln Thr Arg Val 
        195                 200                 205             

1 5 10 15

Leu Val Ser Ala Glu Gly Asp Pro Ile Pro Glu Glu Leu Tyr Glu Met
20 25 30

Leu Ser Asp His Ser Ile Arg Ser Phe Asp Asp Leu Gln Arg Leu Leu
35 40 45

His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met
50 55 60

Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg
65 70 75 80

Arg Ser Leu Gly Ser Leu Thr Ile Ala Glu Pro Ala Met Ile Ala Glu
85 90 95

Cys Lys Thr Arg Thr Glu Val Phe Glu Ile Ser Arg Arg Leu Ile Asp
100 105 110

Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gln
115 120 125

Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gln Cys Arg Pro Thr
130 135 140

Gln Val Gln Leu Arg Pro Val Gln Val Arg Lys Ile Glu Ile Val Arg
145 150 155 160

Lys Lys Pro Ile Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu
165 170 175

Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser
180 185 190

Pro Gly Gly Ser Gln Glu Gln Arg Ala Lys Thr Pro Gln Thr Arg Val
195 200 205



Thr Ile Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 
    210                 215                 220                 

Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 
225                 230                 235                 240 

Ala 
    

Thr Ile Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg
210 215 220

Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly
225 230 235 240

Ala
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