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COMPOSITIONSANDMETHODSFORTREATMENTOFTHYROIDEYEDISEASE 

CrossReferenceToRelatedApplications: 
S 

[0001]ThisapplicationclaimspriontytoU.S.ProvisionalApplicationNo.63/091,839,filed 

October14,2020,U.S.ProvisionalApplicationNo.63/201,978filedMay212021,U.S.Provisional 

ApplicationNo.63/260,130,filedAugust10,2021,andU.S.ProvisionalApplicationNo.63/261,742 

filedSeptember282021, eachofwhichisherebyincorporatedbyreferenceinitsentirety.  

Background: 

[0002]Thyroid-associatedophthalmopathy(TAO),alsoknownasthyroideyedisease(TED), 

Gravesophthalmopathyororbitopathy(GO),thyrotoxicexophthalmosdysthyroidophthalmopathy, 

andseveralothertermsisorbitopathyassociatedwiththyroiddysfunction.TAOisdividedintotwo 

types. Active TAO, which typically lasts 1-3 years, is characterized by an ongoing 

autoimmune/inflammatotyresponseinthesofttissuesoftheorbit.ActiveTAOisresponsibleforthe 

expansionandremodelingoftheocularsofttissues.Theautoimmune/inflammatoryresponseofactive 

TAOspontaneouslyresolvesandtheconditiontransitionsintoinactiveTAO.InactiveTAOistheterm 

usedtodescribethelong-term/permanentsequelaeofactiveTAO.ThecauseofTAOisunknown.TAO 

istypicallyassociatedwithGraves'hyperthyroidismbutcanalsooccuraspartofotherautoimmune 

conditionsthataffectthethyroidglandandproducepathologyinorbitalandperiorbitaltissueand 

rarelythepretibialskin(pretibialmyxedema)ordigits(thyroidacropachy).TAOisanautoimmune 

ontheeyeandvision.InTAOasaresultofinflammationandexpansionoforbitalsofttissuesprimarily 

eyemusclesandadiposetheeyesareforcedforward(bulge)outoftheirsockets--aphenomenontermed 

proptosisorexophthalmos.AlthoughmostcasesofTAOdonotresultinlossofvisionthiscondition 

cancausevision-threateningexposurekeratopathytroublesomediplopia(doublevision),and 

compressivedysthyroidopticneuropathy. TAOmayprecedecoincidewithorfollowthesystemic 

complicationsofdysthyroidism.TheocularmanifestationsofTAOincludeuppereyelidretractionlid 

lagswellingredness(erythema),conjunctivitisandbulgingeyes(exophthalmosorproptosis), 
S 

chemosispenorbitaledemaandalteredocularmotilitywithsignificantfunctionalsocialandcosmetic 

consequences.ManyofthesignsandsymptomsofTAOincludingproptosisandocularcongestion 

resultfromexpansionoftheorbitaladiposetissueand S 

penocularmuscles.Theadiposetissuevolume 
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orbitopathyinwhichtheorbitalandperiocularsofttissuesareprimarilyaffectedwithsecondaryeffects
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increasesowinginparttonewfatcelldevelopment(adipogenesis)withintheorbitalfat.The 

accumulationofhydrophilicglycosaminoglycansprimarilyhyaluronicacidwithintheorbitaladipose 

tissueandtheperimysialconnectivetissuebetweentheextraocularmusclefibersfurtherexpandsthe 

fatcompartmentsandenlargestheextraocularmusclebodies.Hyaluronicacidisproducedbyfibroblasts 

residingwithintheorbitalfatandextraocularmusclesanditssynthesisinvitroisstimulatedbyseveral 

cytokinesandgrowthfactorsincludingIL-ibetainterferon-gammaplatelet-derivedgrowthfactor 

thyroidstimulatinghormone(TSR)andinsulin-likegrowthfactorI(JGF-J).  

[0003]Antibodiesthatactivatetheinsulin-likegrowthfactorIreceptor(JGF-TR)havealsobeen 

detectedandimplicatedinactiveTAO.WithoutbeingboundtoanytheoryitisbelievedthatTSHR 

andJGF-TRformaphysicalandfunctionalcomplexinorbitalfibroblastsandthatblockingJGF-IR 

appearstoattenuatebothJGF-1andTSR-dependentsignaling.IthasbeensuggestedthatblockingJGF

hRusinganantibodyantagonistmightreducebothTSHR-andJGF-J-dependentsignalingandtherefore 

inteimptthepathologicalactivitiesofautoantibodiesactingasagonistsoneitherreceptor.  

[0004]JGF-TRisawidelyexpressedheterotetramericproteininvolvedintheregulationof 

proliferationandmetabolicfunctionofmanycelltypes.IIisatyrosinekinasereceptorcomprisingtwo 

subunits.JGF-JRalphacontainsaligand-bindingdomainwhileJGF-IRbetaisinvolvedinsignalingand 

containstyrosinephosphorylationsites.  

[0005]CurrenttherapiesforhyperthyroidismduetoGraves diseaseareimperfectbecause 

therapiestargetingthespecificunderlyingpathogenicautoimmunemechanismsofthediseaseare 

havewitnessedabefterunderstandingofits e 

pathogenesisTAOremainsatherapeuticchallengeand 

dilemma.TherearenoapproveddrugstotreatactiveTAO.Intravenousglucocorticoids(ivGCs)and 

oralglucocorticoidsareusedtotreatpatientswithmoderate-to-severeactiveTAObutresultsareseldom 

satisfactory.Partialresponsesarefrequentandrelapses(rebound)afterdrugwithdrawalarenot 

uncommon.Adverseeventsdooccurandmanypatientseventuallyrequirerehabilitativesurgery 

conductedwhentheirconditionhastransitionedtoinactiveTAO.Accordinglythereisstillaneedto 

providealternativetherapiesforTAOanditsrelatedsymptoms.  

Summary 

[0006]TheembodimentsrelategenerallytoJGF-1Rantibodiesandantigenbindingfragments 

thereofCertainJGF-1Rantibodiesandantigen-bindingfragmentsinhibitJOF-iRfunctionorblockthe 
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lacking.Evenmorecomplexisthetreatmentofmoderate-to-severeactiveTAO.Althoughrecentyears
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biologicalfunctionsofJGF-JmediatedJOF-iRsignaling.Additionallytheinventiongenerallyrelates 

tomethodsfortreatingthyroid-associatedophthalmopathy(TAO),alsoknownasthyroideyedisease 

(TED), Graves ophthalmopathy or orbitopathy (GO), thyrotoxic exophthalmos, dysthyroid 

ophthalmopathyandotherthyroideyedisordersassociatedwithJOF-iRsignaling.  

[0007]Insomeembodimentsanantibodyorantigenbindingfragmentthereofcomprisinga 

sequenceasprovidedforhereinisprovided. InsomeembodimentstheantibodycomprisesaNFL 

sequenceassetforthinSEQlIDNO:1,3,5,7,9,11,13,15,79,or86;andaVIE-Isequenceassetforth 

inSEQlIDNO:2,4,6,8,10,12,14,16,80or83.Insomeembodimentstheantibodycomprisesa 

LCDRsequenceassetforthinSEQEDNO:17,18,19,23,24,25,29,30,31,35,36,37,41,42,43,47 

48,49,53,54,55,59,60,61,or81,andaHCDRsequenceassetforthinSEQIDNO:20,21,22,26 

27,28,32,33,34,38,39,40,44,45,46,50,51,52,56,57,5862,63,or61oranycombinationor 

vanantthereof 

[0008]InsomeembodimentstheantibodyorantigenbindingfragmentthereofcomprisesaVL 

peptideassetforthinSEQlIDNOs:1,3,5,7,9,11,13,15,79,or86,oranyvariantthereofInsome 

embodimentstheantibodyorantigenbindingfragmentthereofcomprisesaVHpeptideassetforthin 

SEQIDNOs:2,4,6,8,10,12,14,16,80,or83,oranyvariantthereof 

[0009]Insomeembodimentstheantibodyorantibodyfragmentcomprises:(i)aheavychain 

variableregioncomprisingheavychainCDR1,CDR2,andCDR3sequenceswhereintheheavychain 

CDR1sequencehastheaminoacidsequenceofSEQlIDNO:20,26,32,38,44,50,or56theheavy 

chainCDR3sequencehastheaminoacidsequenceofSEQlIDNO:22,28,34,40,46,52,or58;or 

vanantsofanyoftheforegoing;and(ii)alightchainvariableregioncomprisinglightchainCDR1 

CDR2,andCDR3sequenceswhereinthelightchainCDR1sequencehastheaminoacidsequenceSEQ 

lIDNO:17,23,29,35,41,47,or53;thelightchainCDR2sequencehastheaminoacidsequenceof 

SEQIDNO:18,24,30,36,42,48,or54andthelightchainCDR3sequencehastheaminoacid 

sequenceofSEQEDNO:19,25,31,37,43,49,55,or8korvariantsofanyoftheforegoing.  

[0010]Insomeembodimentstheantibodyorantibodyfragmentcomprises:(i)aheavychain 

variableregioncomprisingheavychainCDR1,CDR2,andCDR3sequenceswhereintheheavychain 

CDR1sequencehastheaminoacidsequenceofSEQIDNO:2fttheheavychainCDR2hastheamino 

acidsequenceofSEQTEDNO:21~andtheheavychainCDR3sequencehastheaminoacidsequenceof 
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chainCDR2hastheaminoacidsequenceofSEQEDNO:21,27,33,39,45,51,or57andtheheavy
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SEQlIDNO:22orvariantsofanyoftheforegoing;and(ii)alightchainvariableregioncomprising 

lightchainCDR1,CDR2,andCDR3sequenceswhereinthelightchainCDR1sequencehastheamino 

acidsequenceSEQlIDNO:iTthelightchainCDR2sequencehastheaminoacidsequenceofSEQlID 

NO:18andthelightchainCDR3sequencehastheaminoacidsequenceofSEQlIDNO:19orvariants 

ofanyoftheforegoing.  

[0011]Insomeembodimentstheantibodyorantibodyfragmentcomprises:(i)aheavychain 

variableregioncomprisingheavychainCDR1,CDR2,andCDR3sequenceswhereintheheavychain 

CDR1sequencehastheaminoacidsequenceofSEQIDNO:2&theheavychainCDR2hastheamino 

acidsequenceofSEQlIDNO:27,;andtheheavychainCDR3sequencehastheaminoacidsequence 

ofSEQIDNO:2&orvariantsofanyoftheforegoing;and(ii)alightchainvariableregioncomprising 

lightchainCDR1,CDR2,andCDR3sequenceswhereinthelightchainCDR1sequencehastheamino 

acidsequenceSEQlIDNO:23thelightchainCDR2sequencehastheaminoacidsequenceofSEQlID 

NO:24andthelightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:2torvariants 

ofanyoftheforegoing.  

[0012]Insomeembodimentstheantibodyorantibodyfragmentcomprises:(i)aheavychain 

variableregioncomprisingheavychainCDR1,CDR2,andCDR3sequenceswhereintheheavychain 

CDR1sequencehastheaminoacidsequenceofSEQIDNO:32~theheavychainCDR2hastheamino 

acidsequenceofSEQIDNO:33andtheheavychainCDR3sequencehastheaminoacidsequenceof 

SEQIDNO:34orvariantsofanyoftheforegoing;and(ii)alightchainvariableregioncomprising 

acidsequenceSEQIDNO:29~thelightchainCDR2sequencehastheaminoacidsequenceofSEQID 

NO:3O~andthelightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:31orvariants 

ofanyoftheforegoing.  

[0013]Insomeembodimentstheantibodyorantibodyfragmentcomprises:(i)aheavychain 

variableregioncomprisingheavychainCDR1,CDR2,andCDR3sequenceswhereintheheavychain 

CDR1sequencehastheaminoacidsequenceofSEQIDNO:38theheavychainCDR2hastheamino 

acidsequenceofSEQIDNO:39~andtheheavychainCDR3sequencehastheaminoacidsequenceof 

SEQIDNO:40orvariantsofanyoftheforegoing;and(ii)alightchainvariableregioncomprising 

lightchainCDR1,CDR2,andCDR3sequenceswhereinthelightchainCDR1sequencehastheamino 

acidsequenceSEQIDNO:35~thelightchainCDR2sequencehastheaminoacidsequenceofSEQID 

4 

lightchainCDR1,CDR2,andCDR3sequenceswhereinthelightchainCDR1sequencehastheamino
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NO:36andthelightchainCDR3sequencehastheaminoacidsequenceofSEQEDNO:3?orvariants 

ofanyoftheforegoing.  

[0014]Insomeembodimentstheantibodyorantibodyfragmentcomprises:(i)aheavychain 

variableregioncomprisingheavychainCDR1,CDR2,andCDR3sequenceswhereintheheavychain 

CDR1sequencehastheaminoacidsequenceofSEQIDNO:440theheavychainCDR2hastheamino 

acidsequenceofSEQTEDNO:4tandtheheavychainCDR3sequencehastheaminoacidsequenceof 

SEQlIDNO:4&orvariantsofanyoftheforegoing;and(ii)alightchainvariableregioncomprising 

lightchainCDR1,CDR2,andCDR3sequenceswhereinthelightchainCDR1sequencehastheamino 

acidsequenceSEQIDNO:41thelightchainCDR2sequencehastheaminoacidsequenceofSEQED 

NO:4ZandthelightchainCDR3sequencehastheaminoacidsequenceofSEQlIDNO:43orvariants 

ofanyoftheforegoing.  

[0015]Insomeembodimentstheantibodyorantibodyfragmentcomprises:(i)aheavychain 

variableregioncomprisingheavychainCDR1,CDR2,andCDR3sequenceswhereintheheavychain 

CDR1sequencehastheaminoacidsequenceofSEQIDNO:5O~theheavychainCDR2hastheamino 

acidsequenceofSEQlIDNO:51andtheheavychainCDR3sequencehastheaminoacidsequenceof 

SEQlIDNO:52~orvariantsofanyoftheforegoing;and(ii)alightchainvariableregioncomprising 

lightchainCDR1,CDR2,andCDR3sequenceswhereinthelightchainCDR1sequencehastheamino 

acidsequenceSEQlIDNO:4TthelightchainCDR2sequencehastheaminoacidsequenceofSEQED 

NO:48~andthelightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:49orvariants 

[0016]Insomeembodimentstheantibodyorantibodyfragmentcomprises:(i)aheavychain 

variableregioncomprisingheavychainCDR1,CDR2,andCDR3sequenceswhereintheheavychain 

CDR1sequencehastheaminoacidsequenceofSEQIDNO:56theheavychainCDR2hastheamino 

acidsequenceofSEQIDNO:STandtheheavychainCDR3sequencehastheaminoacidsequenceof 

SEQIDNO:58orvariantsofanyoftheforegoing;and(ii)alightchainvariableregioncomprising 

lightchainCDR1,CDR2,andCDR3sequenceswhereinthelightchainCDR1sequencehastheamino 

acidsequenceSEQIDNO:53. thelightchainCDR2sequencehastheaminoacidsequenceofSEQID 

NO:54~andthelightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:55~orvariants 

ofanyoftheforegoing.  

5 

ofanyoftheforegoing.
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[0017]Insomeembodimentstheantibodyorantibodyfragmentcomprises:(i)aheavychain 

variableregioncomprisingheavychainCDR1,CDR2,andCDR3sequenceswhereintheheavychain 

CDR1sequencehastheaminoacidsequenceofSEQIDNO:61theheavychainCDR2hastheamino 

acidsequenceofSEQlIDNO:63andtheheavychainCDR3sequencehastheaminoacidsequenceof 

SEQlIDNO:64orvariantsofanyoftheforegoing;and(ii)alightchainvariableregioncomprising 

lightchainCDR1,CDR2,andCDR3sequenceswhereinthelightchainCDR1sequencehastheamino 

acidsequenceSEQlIDNO:59thelightchainCDR2sequencehastheaminoacidsequenceofSEQlID 

NO:60andthelightchainCDR3sequencehastheaminoacidsequenceofSEQlIDNO:61orvariants 

ofanyoftheforegoing.  

[0018]Insomeembodimentstheantibodyorantibodyfragmentcomprises:(i)aheavychain 

variableregioncomprisingheavychainCDR1,CDR2,andCDR3sequenceswhereintheheavychain 

CDR1sequencehastheaminoacidsequenceofSEQIDNO:38theheavychainCDR2hastheamino 

acidsequenceofSEQlIDNO:39andtheheavychainCDR3sequencehastheaminoacidsequenceof 

SEQTEDNO:40orvariantsofanyoftheforegoing;and(ii)alightchainvariableregioncomprising 

lightchainCDR1,CDR2,andCDR3sequenceswhereinthelightchainCDR1sequencehastheamino 

acidsequenceSEQlIDNO:35thelightchainCDR2sequencehastheaminoacidsequenceofSEQlID 

NO:36andthelightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:81orvariants 

ofanyforegoing.  

[0019]InsomeembodimentstheantibodycomprisesaVLsequenceassetforthinSEQIDNO: 

1,3,5,7,9,11,13,15,79,or86,oravariantthereofInsomeembodimentstheantibody S 

VHsequenceassetforthinSEQIDNO:2,4,6,8,10,12,14,16,80,or83,oravariantthereof 

[0020]InsomeembodimentstheantibodycomprisesasequenceofSEQIDNO:65-72,78,82 

or85,oravariantthereof 

[0021]Insomeembodimentstheantibodycomprisesalightchainhavingtheaminoacid 

sequenceofSEQIDNO:3andaheavychaincomprisingtheaminoacidsequenceofSEQIDNO:83.  

Insomeembodimentstheantibodycomprisingalightchainvariableregionhavingtheaminoacid 

sequenceofSEQEDNO:13andaheavychainvariableregionhavingtheaminoacidsequenceofSEQ 

IDNO:14.  

[0022]Insomeembodimentstheantibodycomprisesalightchainhavingaanaminoacid 

sequenceofSEQEDNO:93andaheavychainaminoacidsequenceofSEQEDNO:92.  

6 
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[0023]Insomeembodimentstheantibodycomprisesalightchainhavingaanaminoacid 

sequenceofSEQlIDNO:93andaheavychainaminoacidsequenceofSEQlIDNO:94.  

[0024]Insomeembodimentstheantibodycomprisesalightchainhavingaanaminoacid 

sequenceofSEQEDNO:93andaheavychainaminoacidsequenceofSEQEDNO:95.  

[0025]Insomeembodimentstheavariantofanyantibodiesprovidedhereinareprovidedso 

longastheCDRsremainconstantascomparedtotheparental(non-variant)sequenceprovidedfor 

herein.  

[0026]InsomeembodimentstheantibodycomprisesaFcregion.Insomeembodimentsthe 

FcregionisassetforthinSEQIDNO:75-77,84,87,8889,or90.InsomeembodimentstheFc 

regionisassetforthinSEQlIDNO:75.InsomeembodimentstheFcregionisassetforthinSEQID 

NO:76.InsomeembodimentstheFcregionisassetforthinSEQIDNO:77.Insomeembodiments 

theFcregionisassetforthinSEQIDNO:84.InsomeembodimentstheFcregionisassetforthin 

SEQIDNO:87. InsomeembodimentstheFcregionisassetforthinSEQIDNO:88.Insome 

embodimentstheFcregionisassetforthinSEQIDNO:89.InsomeembodimentstheFcregionisas 

setforthinSEQIDNO:90.  

[0027]Insomeembodimentspharmaceuticalcompositionscomprisinganantibodyasprovided 

forhereinisprovided.  

[0028]Insomeembodimentsmethodsoftreatingorreducingtheseverityofthyroid-associated 

ophthalmopathy(TAO),orasymptomthereofareprovidedthemethodscomprisingadministeringto 

[0029]Insomeembodimentsmethodsoftreatingthyroideyediseaseinasubjectareprovided 

themethodscomprisingadministeringtoasubjectanantibodyasprovidedforhereinora 

pharmaceuticalcompositioncomprisingthesame.  

[0030]InsomeembodimentsmethodsofreducingClinicalActivityScore(CAS)ofthyroid

associatedophthalmopathy(TAO)inasubjectareprovidedthemethodscomprisingadministeringtoa 

subjectanantibodyasprovidedforhereinorapharmaceuticalcompositioncomprisingthesame.  

[0031]Insomeembodimentsmethodsofa)reducingproptosisbyatleast2mmandb)reducing 

theclinicalactivityscore(CAS)inasubjectwiththyroid-associatedophthalmopathy(TAO)are 

providedthemethodscomprisingadministeringtoasubjectanantibodyasprovidedforhereinora 

pharmaceuticalcompositioncomprisingthesame.  

7 

asubjectanantibodyasprovidedforhereinorapharmaceuticalcompositioncomprisingthesame.
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[0032]Insomeembodimentsmethodsoftreatingorreducingtheseverityofthyroid-associated 

ophthalmopathy(TAO)inasubjectareprovidedthemethodscomprisingadministeringtoasubjectan 

antibodyasprovidedforhereinorapharmaceuticalcompositioncomprisingthesamewherein 

treatmentwithsaidantibody(i)reducesproptosisbyatleast2mminaneye;(ii)isnotaccompaniedby 

adeteriorationof2mmormoreintheother(orfelloweye);and(iii)reducestheCASinsaidsubjectto 

eitherone(1)orzero(0).  

[0033]Insomeembodimentsmethodsofimprovingthequalityoflifeinasubjectwiththyroid

associatedophthalmopathy(TAO alsocalledGraves'Ophthalmopathy/Graves'Orbitopathy)are 

providedthemethodscomprisingadministeringtoasubjectanantibodyasprovidedforhereinora 

pharmaceuticalcompositioncomprisingthesame.  

[0034]Insomeembodimentsmethodsoftreatingorreducingtheseverityofdiplopiaina 

subjectwiththyroid-associatedophthalmopathy(TAO)areprovidedthemethodscomprising 

administeringtoasubjectanantibodyasprovidedforhereinorapharmaceuticalcomposition 

comprisingthesame.  

[0035]InsomeembodimentsmethodsofincreasingtheinternalizationofJGF-1Ronacellare 

providedthemethodscomprisingcontactingthecellwithanantibodyasprovidedforhereinora 

pharmaceuticalcompositioncomprisingthesame.  

[0036]InsomeembodimentsmethodsofinhibitingJGF-1stimulatedreceptorphosphorylation 

onacellareprovidedthemethodscomprisingcontactingthecellwithanasprovidedforhereinora 

[0037]Insomeembodimentsmethodsoftreatingthyroideyediseaseinasubjectareprovided 

themethodscomprisingadministeringanasprovidedforhereinorapharmaceuticalcomposition 

comprisingthesametothesubjectwhereintheantibodyhasaserumconcentrationinthesubjectofat 

leastorabout,70~ig/ml,75~g/ml,80~g/ml,85~g/ml,904g/ml,95~g/ml,1004g/mlor105~g/ml 

atleast1, 2,or3weekafteradministration.  

[0038]In some embodiments, methods of inhibiting JGF-1 induced receptor 

autophosphorylationinacellbyatleast950o960o,970o980oor990oorby oareprovidedthe 

methodcomprisingcontactingthecellwithanantibodyasprovidedforhereinorapharmaceutical 

compositioncomprisingthesame.  
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pharmaceuticalcompositioncomprisingthesame.



WO20221081799 PCT/IJS2021/054907 

[0039]Insomeembodimentsembodimentsareprovidedforanyofthemethodsprovidedfor 

hereinwhereintheantibodyoranantigenbindingfragmentthereofisadministeredinapharmaceutical 

compositionthatadditionallycomprisesapharmaceuticallyacceptablediluentorexcipientorcarrier.In 

someembodimentsthepharmaceuticalcompositionfurthercomprisesoneormorepharmaceutically 

activecompoundsforthetreatmentofTAO.Insomeembodimentsthepharmaceuticalcomposition 

furthercomprisescorticosteroids~rituximaborother S antibodies;tocilizumaborotheranti
JIL-6antibodies;orseleniuminfliximaborother S 

anti-TNFalphaantibodiesorathyroid-stimulating 

hormonereceptor(TSHR)inhibitor.  

BRIEFDESCRIPTIONOFTHEDRAWINGS 

[0040] FIG.1illustratestheNHP(non-humanprimates)serumconcentrationofvarious 

antibodiesandembodimentsasprovidedforherein.  
S 

[0041] FIG.2illustratesvariouspropertiesofantibodiesasprovidedforherein.  

[0042] FJG.3illustratesvariouspropertiesofantibodiesasprovidedforherein.  
S 

[0043] FIG.4illustratesvariouspropertiesofantibodiesasprovidedforherein.  
S 

[0044] FIG.5illustratesvariouspropertiesofantibodiesasprovidedforherein.  
S 

[0045] FIG.6illustratesvariouspropertiesofantibodiesasprovidedforherein.  
S 

[0046] FIG.7illustratesvariouspropertiesofantibodiesasprovidedforherein.  
S 

[0047] FIG.8illustratesvariouspropertiesofantibodiesasprovidedforherein.  

DETAILEDDESCRIPTION 

antibodiescanbeusedforexampletotreatthyroideyedisease.  
9~ 

[0049]Asusedherein"Thyroid-associatedOphthalmopathy"(TAO),"ThyroidEyeDisease 
(TED),"Graves'Ophthalmopathy"or"GravesOrbitopathy"(GO)refertothesamedisorderor 

conditionandareusedinterchangeably.Theyallrefertotheinflammatoryorbitalpathologyassociated 

withsomeautoimmunethyroiddisordersmostcommonlywith"Graves'Disease"(GD),butsometimes 

withotherdiseasese.g.Hashimotosthyroiditis.  

[0050]Thetermsproptosis"and"exophthalmos"(alsoknownasexophthalmosexophthalmia 

orexorbitism)refertotheforwardprojectiondisplacementbulgingorprotrusionofanorgan.Asused 
S 

hereinthetermsrefertotheforwardprojectiondisplacementbulgingorprotrusionoftheeye 

anteriorlyoutoftheorbit.Proptosisandexophthalmosareconsideredbysomeofskillinthearttohave 

9 

[0048]ProvidedhereinareantibodiesthatbindandmodulatetheactivityofIGF-1R. The
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thesamemeaningandareoftenusedinterchangeablywhileothersattributesubtledifferencestotheir 

meanings.Exophthalmosisusedbysometorefertosevereproptosiwortorefertoendocrine-related 

proptosis.Yetothersusethetermexophthalmoswhendescribingproptosisassociatedwiththeeyein 

forexamplesubjectswithTAO(TEDorGO).  
e 

[0051]Asusedhereinthetermsproptosisand"exophthalmosareusedinterchangeablyand 
refertotheforward S 

projectiondisplacementbulgingorprotrusionoftheeyeanteriorlyoutoftheorbit.  

Owingtotherigidbonystructureoftheorbitwithonlyanterioropeningforexpansionanyincreasein 

orbitalsofttissuecontentstakingplacefromthesideorfrombehindwilldisplacetheeyeballforward.  

Proptosisorexophthalmoscanbetheresultofaseveraldiseaseprocessesincludinginfections 

inflammationstumorstraumametastasesendocrinelesionsvasculardiseases&extraorbitallesions.  

TAO(TEDorGO)iscurrentlyrecognizedasthemostcommoncauseofproptosisinadults.  

ExophthalmoscanbeeitherbilateralasisoftenseeninTAO(TEDorGO),orunilateral(asisoften 

seeninanorbitaltumor).  

[0052]Measurementofthedegreeofexophthalmoscanbeperformedusingforexamplean 

exophthalmometeraninstrumentusedformeasuringthedegreeofforwarddisplacementoftheeye.  

Thedeviceallowsmeasurementoftheforwarddistanceofthelateralorbitalrimtothefrontofthe 

cornea.Computedtomography(CT)scanningandMagneticresonanceimaging(MRJ)mayalsobe 

usedinevaluatingthedegreeofexophthalmosorproptosis.CTscanningisanexcellentimaging 

modalityforthediagnosisofTAO.Inadditiontoallowingvisualizationoftheenlargedextraocular 

whenanorbitaldecompressionisrequired.MRJwithitsmulti-planarandinherentcontrastcapabilities 

providesexcellentimagingoftheorbitalcontentswithouttheradiationexposureassociatedwithCT 

scanstudies.MRJprovidesbetterimagingoftheopticnerveorbitalfatandextraocularmusclebutCT 

scansprovidebetterviewsofthebonyarchitectureoftheorbit.Orbitalultrasonographycanalsobea 

usedforthediagnosisandevaluationofTAObecauseitcanbeperformedquicklyandwithahigh 

degreeofconfidence.Highreflectivityandenlargementoftheextraocularmusclesareassessedeasily, 

andserialultrasonographicexaminationscanalsobeusedtoassessprogressionorstabilityofthe 

ophthalmopathy.Basedonthetechnologiescurrentlyavailableorthatwillbecomeavailableinthe 

futureoneofskillintheartwouldbecapableofdeterminingthebestmodalityfordiagnosingand 

evaluatingtheextentofproptosisorexophthalmos.  

10 

musclesCTscansprovidethesurgeonorclinicianwithdepictionsofthebonyanatomyoftheorbit
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[0053]Asusedhereintheterm antibody"referstoanyformofantibodythatexhibitsthe 

desiredbiologicalactivity. Thusitisusedinthebroadestsenseandspecificallycoversbutisnot 

limitedtomonoclonalantibodies(includingfulllengthmonoclonalantibodies),polyclonalantibodies 

multispecificantibodies(e.g.,bispecificantibodies),humanizedfullyhumanantibodieschimeric 

antibodiesandcamelizedsingledomainantibodies."Parentalantibodies"areantibodiesobtainedby 

exposureofanimmunesystemtoanantigenpriortomodificationoftheantibodiesforanintendeduse 

suchashumanizationofanantibodyforuseasahumantherapeuticantibody.  

[0054]Asusedhereinunlessotherwiseindicated"antibodyfragment"or antigenbinding 
S 

fragmentreferstoantigenbindingfragmentsofantibodiesi.e.antibodyfragmentsthatretaintheability 

tobindspecificallytotheantigenboundbythefull-lengthantibodye.g.fragmentsthatretainoneor 

moreCDRregions.ExamplesofantibodybindingfragmentsincludebutarenotlimitedtoFabFab' 

F(ab')2,andFvfragmentsdiabodieslinearantibodiewsingle-chainantibodymoleculese.g.,sc-Fv 

nanobodiesandmultispecificantibodiesformedfromantibodyfragments.  
'S [0055]A"Fabfragment'iscomprisedofonelightchainandtheCHiandvariableregionsof 

oneheavychain.TheheavychainofaFabmoleculecannotformadisulfidebondwithanotherheavy 

chainmolecule.  

[0056]An"Fc"regioncontainstwoheavychainfragmentscomprisingtheCHiandCH2 

domainsofanantibody.Thetwoheavychainfragmentsareheldtogetherbytwoormoredisulfide 

bondsandbyhydrophobicinteractionsoftheCH3domains.  

InsomeembodimentstheFeregioncomprisesamutationthatextendsthehalf-lifeoftheantibody 

whenlinkedtotheFcregion.InsomeembodimentstheFcregioncomprisesaS228PL235EM252Y 

S254TT256EM428LN434SL234FP331Smutationoranycombinationthereof Insome 

embodimentstheFeregioncomprisesaM252YS254TandT256Emutations. Anon-limiting 

exampleofaFcregioncomprisingtheM252YS254TandT256Emutations(collectively,"YTE 

Mutations)canbefoundinasequenceofSEQIDNO:89. InsomeembodimentstheFcregion 

comprisingtheYTEMutationscomprisesasequenceofSEQlIDNO:90whichdiffersfromSEQID 

NO:89bythepresenceofaC-terminallysine(K)residue.ThenumberingoftheFcregioncanbe 

accordingtotheKabatnumberingsystemfortheFeregion.  

11 

[0057]InsomeembodimentstheantibodiesorantigenfragmentshereincompriseaFcregion.
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[0058]InsomeembodimentstheFeregioncomprisesaS228PandaL235Emutation.Insome 

embodimentstheantibodycomprisesaL234FL235EandP331Smutation.Insomeembodiments 

theFeregioncomprisesM252YS254TT256ES228PandL235Emutations.Insomeembodiments 

theFeregioncomprisesS228PL235EM428LandN434Smutations.InsomeembodimentstheFe 

regioneompnsestheM428LandN434Smutations.InsomeembodimentstheFeregioncomprisesthe 

L234FL235EP331SM252YS254TandT256Emutations. MutationsintheFeregionarealso 

describedinUS2007041972A1,EP2235059B1,U.S.PatentNo.8,394,925,andMuelleretalMol 

Immunol1997Apr;34(6):441-52,eachofwhichisincorporatedbyreferenceinitsentirety.The 

numberingreferencedhereinreferstotheKabatnumberingsystemfortheFeregion.  

[0059]InsomeembodimentstheFeregioncomprisesthesequenceselectedfrom: 

ABELLGGBSVFLFBBKBKDTLMISRTBEVTCVVVDVSHEDBEVKFNWYVDGVEVHNAKTKBREEQYNSTYRVVSVLT 

VLHQDWLNGKEYKCKVSNKALBABIEKTISKAKGQBREBQVYTLBBSRDELTKNQVSLTCLVKGFYBSDIAVEWESN 

GQBENNYKTTBBVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVNIHEALHNHYTQKSLSLSBGK (SEQ ID S 

75)S 

ABELLGGBSVFLFBBKBKDTLMISRTBEVTCVVVDVSHEDBEVKFNWYVDGVEVHNAKTKBREEQYNSTYRVVSVLT 

VLHQDWLNGKEYKCKVSNKALBABIEKTISKAKGQBREBQVYTLBBSREEI4TKNQVSLTCLVKGFYBSDIAVEWESN 

GQBENNYKTTBBVLDSDGSFFLYSKLTVDKSRWQQGNVFSGSVXAHEALHNHYTQKSLSLSBGK (SEQ ID S 

76); or 

APPVAGPSVFLFPPKPKDTLI4ISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKBREEQFNSTFRVVSVLTV 

VHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYBSDIAVEWESNG 

QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVI4HEALHNHYTQKSLSLSBG (SEQ ID S 

77); or 

ASTKGBSVFBLABSSKSTSGGTAALGCLVKDYFBEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSLG 

TQTYICNWTHKBSNTKVDKRVEBKSCDKTHTCBBCBABELLGGBSVFLFBBKBKDTLYITREBEVTCV'JVDVSHEDB 

YTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPBVLDSDGSFFLYSKLTVDKSRWQQGNVFSG 

SVI'4HEALHNHYTQKSLSLSPG (SEQ IDNO: 84) 

ASTKGBSVFBLABSSKSTSGGTAALGCLVKDYFBEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSLG 

TQTYICNWTHKBSNTKVDKKVEBKSCDKTHTCBBGBABELLGGBSVFLFBBKBKDTLMISRTBEVTCV'JVDVSHEDB 

EVKFNWYVDGVEVHNAKTKBREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALBABIEKTISKAKGQBREBQV 

YTLBBSRDELTKNQVSLTCLVKGFYBSDIAVEWESNGQBENNYKTTBBVLDSDGSFFLYSKLTVDKSRWQQGNVFSC 

SVI4HEALHNHYTQKSLSLSPGK (SEQ IDNO: 87) 

ASTKGBSVFPLAPSSKSTSGGTAALGCLVKDYFPEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSLG 

TQTYICNWTHKBSNTKVDKKVEBKSCDKTHTCBBCBABELLGGBSVFLFBBKBKDTLMISRTBEVTCVVVDVSHEDB 

EVKFNWYVDGVEVHNAKTKBREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALBABIEKTISKAKGQBREBQV 

YTLBBSRDELTKNQVSLTCLVKGFYBSDIAVEWESNGQBENNYKTTBBVLDSDGSFFLYSKLTVDKSRWQQGNVFSG 

SVI4HEALHNHYTQKSLSLSBG (SEQ IDNO: 88) 

ASTKGBSVFPLAPSSKSTSGGTAJkLGCLVKDYFPEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSLG 

TQTYICNVNHKBSNTKVDKKVEPKSCDKTHTCPPCBAPELLGGPSVFLFPPKPKDTLYITREPEVTCVVVDVSHEDP 

EVKFNWYVDGVEVHNAKTKBREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALBABIEKTISKAKGQBREBQV 

YTLBBSRDELTKNQVSLTCLVKGFYBSDIAVEWESNGQBENNYKTTBBVLDSDGSFFLYSKLTVDKSRWQQGNVFSG 
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EVKFNWYVDGVEVHNAKTKBREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALBABIEKTISKAKGQBREBQV
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SVI'4HEALHNHYTQKSLSLSBG (SEQ IDNO: 89) 

ASTKGBSVFBLABSSKSTSGGTAZkLGCLVKDYFBEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSLG 

TQTYICNWTHKBSNTKVDKKVEBKSCDKTHTCBBCBABELLGGBSVFLFBBKBKDTLYITREBEVTCV'JVDVSHEDB 

EVKFNWYVDGVEVHNAKTKBREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALBABIEKTISKAKGQBREBQV 

YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPBVLDSDGSFFLYSKLTVDKSRWQQGNVFSG 

SVI'4HEALHNHYTQKSLSLSPGK (SEQ IDNO: 90) 

[0060]A"Fab'fragment"containsonelightchainandaportionorfragmentofoneheavychain 

thatcontainstheVHdomainandtheCHidomainandalsotheregionbetweentheCHiandCH 2 domains 

suchthataninterchaindisulfidebondcanbeformedbetweenthetwoheavychainsoftwoFab'fragments 

toformaF(ab')2molecule.  

[0061]A"F(ab52fragment"containstwolightchainsandtwoheavychainscontainingaportion 

oftheconstantregionbetweentheCH1andCH 2 domainssuchthataninterchaindisulfidebondisformed 

betweenthetwoheavychains.AF(ab')2fragmentthusiscomposedoftwoFab'fragmentsthatareheld 

togetherbyadisulfidebondbetweenthetwoheavychains.  

[0062]The"Fvregion"comprisesthevariableregionsfromboththeheavyandlightchainsbut 

lackstheconstantregions.  
,, 

[0063]Theterm"single-chainFvorscFv"antibodyreferstoantibodyfragmentscomprising 
theVHandVLdomainsofanantibodywhereinthesedomainsarepresentinasinglepolypeptidechain.  

GenerallytheFvpolypeptidefurthercomprisesapolypeptidelinkerbetweentheVHandVLdomains 

whichenablesthescFvtoformthedesiredstructureforantigenbinding.ForareviewofscFvsee 

eds.Springer-VerlagNewYorkpp.269-315. SeealsoInternationalPatentApplicationPublication 

No.WO88/01649andU.S.Pat.Nos.4,946,778and5,260,203.  
, S 

[0064]A"domainantibody' isanimmunologicallyfunctionalimmunoglobulinfragment 
containingonlythevariableregionofaheavychainorthevariableregionofalightchain.Insome 

instancestwoormoreVHregionsarecovalentlyjoinedwithapeptidelinkertocreateabivalentdomain 

antibody.ThetwoVHregionsofabivalentdomainantibodymaytargetthesameordifferentantigens.  

[0065]A"bivalentantibody"comprisestwoantigenbindingsites.Insomeinstancesthetwo 

bindingsiteshavethesameantigenspecificities.Howeverbivalentantibodiesmaybebispecific(see 

below).  
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[0066]Incertainembodimentsmonoclonalantibodieshereinalsoincludecamelizedsingle 

domainantibodies.Seee.g.,Muyldermansetal.(2001)TrendsBiiochem.Set.26:230Reichmannet 

at(1999)J.Immunol.Methods231:2tWO94/046WWO94/2559kU.S.Pat.No.6,005,079).Inone 

embodimentthepresentinventionprovidessingledomainantibodiescomprisingtwoVHdomainswith 

modificationssuchthatsingledomainantibodiesareformed.  

[0067]Asusedhereintheterm"diabodies"referstosmallantibodyfragmentswithtwoantigen
S 

bindingsiteswhichfragmentscompnseaheavychainvariabledomain(VH)connectedtoalightchain 

variabledomain(VL)inthesamepolypeptidechain(VH-VLorVL-VH). Byusingalinkerthatistoo 

shorttoallowpairingbetweenthetwodomainsonthesamechainthedomainsareforcedtopairwith 

thecomplementarydomainsofanotherchainandcreatetwoantigen-bindingsites. Diabodiesare 

describedmorefullyin, e.g.,EP404,0ThWO93/1116kandHolligeretat(1993)Proc.Nati.Acad 

Set.USA90:6444-6448. ForareviewofengineeredantibodyvariantsgenerallyseeHolligerand 

Hudson(2005)NatBiotechnol.23:1126-1136.  

[0068]Typicallyavariantantibodyorantigenbindingfragmentoftheantibodiesprovided 

hereinretainatleast100oofitsJGF-1Rbindingactivity(whencomparedtoaparentalantibodythatis 

modified)whenthatactivityisexpressedonamolarbasis.Insomeembodimentsavariantantibody 

(orantigenfragmentthereof),orantigenbindingfragmentofanantibodyprovidedhereinretainsat 
least2000,50~0,7000,800~900~, 950~or100~oormoreoftheJGF-1Rbindingaffinityastheparental 

antibody.Asdescribedhereinitisalsointendedthatanantibodyorantigenbindingfragmentofthe 

referredtoas conservativevariants"or"functionconservedvariants oftheantibodythatdonot 

substantiallyalteritsbiologicactivity.  

[0069]"Isolatedantibody"referstothepurificationstatusofabindingcompoundandinsuch 

contextmeansthemoleculeissubstantiallyfreeofotherbiologicalmoleculessuchasnucleicacids 

proteinslipidscarbohydratesorothermaterialsuchascellulardebrisandgrowthmedia.Generally, 

theterm"S isnotintendedtorefertoacompleteabsenceofsuchmaterialortoanabsenceof 

waterbuffersorsaltsunlesstheyarepresentinamountsthatsubstantiallyinterferewithexperimental 
S 

ortherapeuticuseofthebindingcompoundasdescribedherein.  

[0070]Theterm monoclonalantibody, asusedhereinreferstopopulationofsubstantially 

homogeneousantibodiesi.etheantibodymoleculescomprisingthepopulationareidenticalinamino 
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inventioncanincludeconservativeornon-conservativeaminoacidsubstitutionswhichcanalsobe
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acidsequenceexceptforpossiblenaturallyoccurringmutationsthatmaybepresentinminoramounts.  

Incontrastconventional(polyclonal)antibodypreparationstypicallyincludeamultitudeofdifferent 

antibodieshavingdifferentaminoacidsequencesintheirvariabledomainsparticularlytheirCDRsthat 

areoftenspecificfordifferentepitopes. Themodifier monoclonal"indicatesthecharacterofthe 

antibodyasbeingobtainedfromasubstantiallyhomogeneouspopulationofantibodiesandisnottobe 

construedasrequiringproductionoftheantibodybyanyparticularmethod. Forexamplethe 

monoclonalantibodiestobeusedinaccordancewiththepresentinventionmaybemadebythe 

hybridomamethodfirstdescribedbyKohleretat(1975)Nature256:495,ormaybemadeby 

recombinantDNAmethods(seee.g.,U.S.Pat.No.4,816,567).The"monoclonalantibodiesmayalso 

beisolatedfromphageantibodylibrariesusingthetechniquesdescribedinClacksonetal.(1991)Nature 

352:624-628andMarksetat(1991)J~Mol.Biol.222:581-597,forexample.SeealsoPresta(2005) 

JoAllergyCl/n.Immunol.116:731.  

[0071]Asusedhereinachimericantibody"isanantibodyhavingthevariabledomainfroma 

firstantibodyandconstantdomainfromasecondantibodywherethefirstandsecondantibodiesare 

fromdifferentspecies.(U.S.Pat.No.4,816,56TandMorrisonetall,(1984)Proc.Nail.Acad.Sd.USA 

81:6851-6855).Typicallythevariabledomainsareobtainedfromanantibodyfromanexperimental 

animal(the"parentalantibody"),suchasarodentandtheconstantdomainsequencesareobtainedfrom 

humanantibodiessothattheresultingchimericantibodywillbelesslikelytoelicitanadverseimmune 

responseinahumansubjectthantheparental(e.g.rodent)antibody.  

sequencesfrombothhumanandnon-human(e.g.,murinerat)antibodies.Ingeneralthehumanized 

antibodywillcomprisesubstantiallyallofatleastoneandtypicallytwovariabledomainsinwhichall 

orsubstantiallyallofthehypervariableloopscorrespondtothoseofanon-humanimmunoglobulinand 

allorsubstantiallyalloftheframework(FR)regionsarethoseofahumanimmunoglobulinsequence.  

Thehumanizedantibodymayoptionallycompriseatleastaportionofahumanimmunoglobulin 

constantregion(Fc).  

[0073]Theterm"fullyhumanantibody referstoanantibodythatcompriseshuman 

immunoglobulinproteinsequencesonly.Afullyhumanantibodymaycontainmurinecarbohydrate 

chainsifproducedinamouseinamousecellorinahybridomaderivedfromamousecell.Similarly, 

mouseantibody"referstoanantibodythatcomprisesmouseimmunoglobulinsequencesonly.  

15 

[0072]Asusedhereintheterm'humanizedantibody"referstoformsofantibodiesthatcontain
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Alternativelyafullyhumanantibodymaycontainratcarbohydratechainsifproducedinaratinarat 

cellorinahybridomaderivedfromaratcell. Similarly, ratantibody"referstoanantibodythat 

comprisesratimmunoglobulinsequencesonly.  

[0074]Ingeneralthebasicantibodystructuralunitcomprisesatetramer. Eachtetramer 

includestwoidenticalpairsofpolypeptidechainseachpairhavingone"light"(about25ma)andone 

"heavychain(about50-70ma).Theamino-terminalportionofeachchainincludesavariableregion 

ofabout100to110ormoreaminoacidsprimarilyresponsibleforantigenrecognition.Thecarboxy

terminalportionoftheheavychainmaydefineaconstantregionprimarilyresponsibleforeffector 

function.Typicallyhumanlightchainsareclassifiedaskappaandlambdalightchains.Furthermore 

humanheavychainsaretypicallyclassifiedasmudeltagammaalphaorepsilonanddefinethe 

antibody'sisotypeas1gMJgDJgGIgAand1gBrespectively.Withinlightandheavychainsthe 

variableandconstantregionsarejoinedbya"J"regionofabout12ormoreaminoacidswiththeheavy 

chainalsoincludinga"D"regionofabout10moreaminoacids. SeegenerallyFundamental 

ImmunologyCh.7(PaulWed.,2nded.RavenPressN.Y.(1989).  

[0075]Thevariableregionsofeachlight/heavychainpairformtheantibodybindingsite.Thus 

ingeneralanintactantibodyhastwobindingsites.Exceptinbifunctionalorbispecificantibodiesthe 

twobindingsitesare, ingeneralthesame.  

[0076]Typicallythevariabledomainsofboththeheavyandlightchainscomprisethree 

hypervariableregionsalsocalledcomplementaritydeterminingregions(CDRs),locatedwithin 

enablingbindingtoaspecificepitope.IngeneralfromN-terminaltoC-terminalbothlightandheavy 

chainsvariabledomainscompriseFRiCDR1,FR2 CDR2,FR3,CDR3andFR4.Theassignmentof 

aminoacidstoeachdomainisgenerallyinaccordancewiththedefinitionsofSequences ofProteins of 

Immunological InterestKabatetal.;NationalInstitutesofHealthBethesdaMd.. 5 thed~NIHPubl.  

No.91-3242(1991);Kabat(1978)Adv.Prot.Chem.32:1-75Kabatetat,(1977)J.Biol.Chem.  

252:66O9-6616~Chothiaetal.,(1987)JMol.Biol.196:901-917orChothiaetat,(1989)Nature 

342:878-883.  

[0077]Asusedhereintheterm"hypervariableregion"referstotheaminoacidresiduesofan 

antibodythatareresponsibleforantigen-binding. Thehypervariableregioncomprisesaminoacid 

residuesfromacomplementaritydeterminingregion,, or'CDR"(i.e.residues24-34(CDRL1),50-56 

16 

relativelyconservedframeworkregions(FR).TheCDRsareusuallyalignedbytheframeworkregions
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(CDRL2)and89-97(CDRL3)inthelightchainvariabledomainandresidues31-35(CDRH1),50-65 

(CDRH2)and95-102(CDRH3)intheheavychainvariabledomaiwKabatetal.(1991)Sequencesof 

ProteinsofImmunologicalInterest,5thEd.PublicHealthServiceNationalInstitutesofHealth 

BethesdaMd.)and/orthoseresiduesfroma"hypervariableloop(iKe.residues26-32(CDRL1),50-52 

(CDRL2)and91-96(CDRL3)inthelightchainvariabledomainand26-32(CDRHI1),53-55(CDRHI2) 

and96-101(CDRH3)intheheavychainvariabledomaiwChothiaandLesk(1987)J.Mol.Biol.196: 

901-917). Asusedhereintheterm"framework"or"FR"residuesreferstothosevariabledomain 

residuesotherthanthehypervariableregionresiduesdefinedhereinasCDRresidues.CDRsprovidethe 

majorityofcontactresiduesforthebindingoftheantibodytotheantigenorepitope.CDRsofinterest 

canbederivedfromdonorantibodyvariableheavyandlightchainsequencesandincludeanalogsof 

thenaturallyoccurringCDRswhichanalogsalsoshareorretainthesameantigenbindingspecificity 

and/orneutralizingabilityasthedonorantibodyfromwhichtheywerederived.  

[0078]Additionallyinsomeembodimentstheantibodiescantaketheformofafulllength 

antibodysingle-domainantibodyarecombinantheavy-chain-onlyantibody(VHH),asingle-chain 

antibody(scFv),asharkheavy-chain-onlyantibody(VNAR),amicroprotein(cysteineknotprotein 

knottin),aDARPin~aTetranectinan . aTransbody;anAnticalinanAdNectinanAffilin~a 

Microbody;apeptideaptameran , plasticantibody;aphylomerastradobody;amaxibody; 

anevibody;afynomeranarmadillorepeatproteinaKunitzdomainanavimeranatrimeraprobody, 

animmunobodyatriomabatroybody;apepbody;avaccibodyaUniBody;AffimersaDuoBodya 

PatentNos.orPatentPublicationNos.US7,417,130,US2004/132094,US5,831,012,US 

2004/023334,US7,250,297,US6,818,418,US2004/209243,US7,838,629,US7,186,524,US 

6,004,746,US5,475,096,US2004/146938,US2004/157209,US6,994,982,US6,794,144,US 

2010/239633,US7,803,907,US2010/119446,and/orUS7,166,697,thecontentsofeachofwhichare 

herebyincorporatedbyreferenceintheirentireties.SeealsoStorzMAbs.2011 , 3(3):310

317whichisherebyincorporatedbyreference.  

[0079]Theterm antigenasusedhereinmeansanymoleculethathastheabilitytogenerate 

antibodieseitherdirectlyorindirectlyorthatbindstoantibody. Includedwithinthedefinitionof 

"antigen'isaprotein-encodingnucleicacid.An"antigen"canalsorefertothebindingpartnerofan 

antibody.InsomeembodimentstheantigenistheJGF-iRproteinexpressedonthesurfaceofacell.  
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FvaFabaFab'aF(ab')2,apeptidemimeticmoleculeorasyntheticmoleculeasdescribedinUS
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Insomeembodimentsthecellisanintactcell.Anintactcellisacellthathasnotbeenlysedorbroken 

openwiththeuseofdetergentsorotherreagents.Acellthathasbeentreatedwithdetergentsorother 

reagentsthatbreaksupthecellularmembraneorpunchesholesinacellularmembraneisnotanintact 

cell. ForexamplemethodsareprovidedhereinforgeneratinganantibodythatbindstoaJGF-1R 

proteinthemethodcomprisingculturingacellcomprisinganucleicacidmoleculeencodingtheJGF

iRantibody.  
,, "S 

[0080]As used herein specific binding or immunospecific binding or "binds 
immunospecifically"refertoantibodybindingtoapredeterminedantigen(e.g.JGF-iR)orepitope 

presentontheantigen.Insomeembodimentstheantibodybindswithadissociationconstant(KD)of 

1o7MorlessandbindstothepredeterminedantigenwithaKDthatisatleasttwo-foldlessthanitsKD 

forbindingtoanon-specificantigen(e.g.,BSAcaseinoranothernon-specificpolypeptide)otherthan 

thepredeterminedantigen.ThephrasesanantibodyrecognizingJGF-1R" and"anantibodyspecific 

for JGF-1R" are used interchangeably herein with the term an antibody which binds 

immunospecificallytoJOF-iR."ReferenceinthepresentdisclosuremaybemadetoRiF-iR. The 

degreeofspecificitynecessaryforananti-JGF-1Rantibodymaydependontheintendeduseofthe 

antibodyandatanyrateisdefinedbyitssuitabilityforuseforanintendedpurpose. Income 

embodimentstheantibodyorbindingcompoundderivedfromtheantigen-bindingsiteofanantibody, 

ofthecontemplatedmethodbindstoitsantigen(JGF-iR),withanaffinitythatisatleasttwofoldgreater 

atleasttentimesgreateratleast20-timesgreateroratleast100-timesgreaterthantheaffinitywithany 

[0081]MethodsfordeterminingmAbspecificityandaffinitybycompetitiveinhibitioncanbe 

foundinHarlowetal.,Antibodies:ALaboratoryManualColdSpringHarborLaboratoryPressCold 

SpringHarborN.Y.,1988),Colliganetal eds CurrentProtocolsinImmunologyGreenePublishing 

Assoc.andWileyJnterscienceN.Y.,(1992,1993),andMullerMeth.Enzymol.92:589601(1983), 

whichreferencesareentirelyincorporatedhereinbyreference.  

[0082]Theterm"homolog"meansproteinsequenceshavingbetween400oand100~osequence 

homologyoridentitytoareferencesequence. Percentidentitybetweentwopeptidechainscanbe 

determinedbypairwisealignmentusingthedefaultsettingsoftheAlignXmoduleofVectorNTJv.9.0.0 

(InvitrogenCorp.,CarslbadCalif).Insomeembodimentstheantibodyorantigenicbindingfragment 

thereofhasatleast50,60,70,80,90,91,92,93,94,95,96,97,98,or990ohomologyoridentitytoa 
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otherantigen.
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S 

sequencedescribedherein. Insomeembodimentstheantibodyhasconservativesubstitutionsas 

comparedtoasequencedescribedherein.ExemplaryconservativesubstitutionsareillustratedinTable 

1andareencompassedwithinthescopeofthedisclosedsubjectmatter.Theconservativesubstitution 

mayresideintheframeworkregionsorinantigen-bindingsitesaslongtheydonotadverselyaffect 

thepropertiesoftheantibody.Substitutionsmaybemadetoimproveantibodypropertiesforexample 

stabilityoraffinity.Conservativesubstitutionswillproducemoleculeshavingfunctionalandchemical 

characteristicssimilartothosemoleculesintowhichsuchmodificationsaremade.Exemplaryamino 

acidsubstitutionsareshowninthetablebelow.  

Table: Exemplany Conservative Substitutions: 
Original Residue Exemplary Conservative Substitutions 

Ala Val, Leu, Ile 
Arg Lys, tAn Asn 
Asn Gln 
As Glu 

______________________________________ 
Cys Ser, Ala 
Gln Asn 
GAy ProAla 
His Asn Gln, Lys, Arg 
Ile Leu, Val, Met, Ala, Phe 
Leu Ile, Val, Met, Ala, Phe 
Lys Arg, Gln Asn 
Met Leu 

_____________________________________________________________________ P heIle 
Phe Leu Val, Ile, Ala, Tyr 
Pro Ala 

Thr Ser 
Tm Tyr, Phe 
Tyr Tm, Phe Thr Ser 

_________________________ 
Val Ile, Met, Leu, Phe, Ala 

[0083]Insomeembodimentsvariantsoftheproteinsandpeptidesprovidedhereinareprovided.  

Insomeembodimentsavariantcomprisesasubstitutiondeletionsorinsertion.Insomeembodiments 

thevariantcomprises1,2,3,4,5,6,7,8,9,or10(e.g.,1-10)substitutions.Asdescribedhereinthe 

substitutionscanbeconservativesubstitutions. Insomeembodimentsthesubstitutionisnon

conservative.Insomeembodimentsthevariantcomprises1,2,3,4,5,6,7,8,9,or10(e.g.,1-10) 

deletions. Insomeembodimentsthevariant compnses1,2,3,4,5,6,7,8,9,or10(e.g.,1-10) 

insertions. InsomeembodimentsthesubstitutionsdeletionsorinsertionsarepresentintheCDRs 
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providedforherein.Insomeembodimentsthesubstitutionsdeletionsorinsertionsarenotpresentin 

theCDRsprovidedfor S 

"S [0084]Thetermincombinationwith"asusedhereinmeansthatthedescribedagentscanbe 

administeredtoananimalorsubjecttogetherinamixtureconcurrentlyassingleagentsorsequentially 

assingleagentsinanyorder.  

[0085]Thetechniquestoraiseantibodiestosmallpeptidesequencesthatrecognizeandbindto 

thosesequencesinthefreeorconjugatedformorwhenpresentedasanativesequenceinthecontextof 

alargeproteinarewellknownintheart.Suchantibodiesincludemurinemurine-humanandhuman

humanantibodiesproducedbyhybridomaorrecombinanttechniquesknownintheart.Antibodiescan 

alsobeproducedinhumanamousesheeparatarabbitasharkallamaorachicken.Insome 

embodimentstheantibodyisproducedinachicken.Theantibodiescanalsobeproducedinorother 

smallanimals.  

[0086]Theterm epitopeismeanttorefertothatportionofanymoleculecapableofbeing 

recognizedbyandboundbyanantibodyatoneormoreoftheAb'santigenbindingregions.Epitopes 

usuallyconsistofchemicallyactivesurfacegroupingsofmoleculessuchasaminoacidsorsugarside 

chainsandhavespecificthreedimensionalstructuralcharacteristicsaswellasspecificcharge 

characteristics.Exampleofepitopesincludebutarenotlimitedtotheresiduesdescribedhereinthat 

formJGF-1Repitopes.Insomeembodimentstheepitopeisonlypresentinanon-denaturedprotein.  

Insomeembodimentstheepitopeisonlypresentinadenaturedprotein.  

celllineswhichproduceantibodysuchashybridcelllinescommonlyknownashybridomas.  

[0088]Thehybridcellsareformedbythefusionofanon-humanantibody-producingcell 

typicallyaspleencellofananimalimmunizedagainsteithernaturalorrecombinantantigenorapeptide 

fragmentoftheantigenproteinsequence.Alternativelythenon-humanantibody-producingcellcanbe 

aBlymphocyteobtainedfromthebloodspleenlymphnodesorothertissueofananimalimmunized 

withtheantigen.  

[0089]Thesecondfusionpartnerwhichprovidestheimmortalizingfunction canbea 

lymphoblastoidcelloraplasmacytomaormyelomacellwhichisnotitselfanantibodyproducingcell 

butismalignant.FusionpartnercellsincludebutarenotlimitedtothehybridomaSP2/O-Agl4 

abbreviatedasSP2/O(ATCCCRL15S1)andthemyelomaP3X63AgS(ATCCTIB9),oritsderivatives.  
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[0087]InsomeembodimentsthesourcefortheDNAencodinganon-humanantibodyinclude
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Seee.g.,AusubelinfraHarlowinfraandColliganinfrathecontentsofwhichreferencesare 

incorporatedentirelyhereinbyreference.  

[0090]Theantibodiescanbegeneratedaccordingtheexamplesprovidedherein. Oncethe 

sequencesareknowntheantibodiescanalsobegeneratedaccordingtoknownmethods.Theantibodies 

canalsobeconvertedtodifferenttypessuchasbeingconvertedtoHumanJgGsandthelike. By 

convertingtheantibodiestoahumanantibodyahumansubjectshouldnotidentifytheantibodiesas 

foreign.Theconversionofanon-humanJgGantibodytoahumanJgGantibodyiswellknownandcan 

routinelybedoneoncethenativesequenceisknown. Asdiscussedhereintheantibodiescanbe 

modifiedaccordingtoknownmethods. SuchmethodsaredescribedinforexampleRiechmannL 

ClarkMWaldmannHWinterG(1988).Reshapinghumanantibodiesfortherapy. Nature332(6162): 

332-323. TsurushitaNParkMPakabuntoKOngKAvdalovicAFuHJiaAVasquezMKumar 

S.(2004).Theantibody-producingcellcontributingthenucleotidesequencesencodingtheantigen

bindingregionofthechimericantibodycanalsobeproducedbytransformationofanon-humansuch 

asaprimateorahumancell.ForexampleaBlymphocytewhichproducestheantibodycanbeinfected 

andtransformedwithavirussuchasEpstein-Barrvirustoyieldanimmortalantibodyproducingcell 

(Kozboretal., Immunol. Today4:7279(1983)).AlternativelytheBlymphocytecanbetransformed 

byprovidingatransforminggeneortransforminggeneproductasiswell-knownintheart.Seee.g., 

AusubelinfraHarlowinfraandColliganinfrathecontentsofwhichreferencesareincorporated 

entirelyhereinbyreference.Thecellfusionsareaccomplishedbystandardprocedureswellknownto 

hybridomasandscreeningformAbsarewellknownintheart.Seee.g.,AusubelinfraHarlowinfra 

andColliganinfrathecontentsofwhichreferencesareincorporatedentirelyhereinbyreference.  

[0091]InsomeembodimentstheantibodyisaMAbwhichbindstoJGF-1R. Income 

embodimentstheantibodybindstoaminoacidsofanepitopeoftheJGF-1R.  

[0092]Insomeembodimentstheantibodycomprisesasequenceasprovidedforherein.  

[0093]ThesequencesoftheantibodiescanbemodifiedtoyieldhumanJgGantibodies.The 

conversionofthesequencesprovidedhereincanbemodifiedtoyieldothertypesofantibodies.The 

CDRscanalsobelinkedtootherantibodiesproteinsormoleculestocreateantibodyfragmentsthat 

bindtoJGF-1R. Thiscanbeintheformofanantibodydrugconjugate("ADC"),amulti-specific 

moleculeorachimericantigenreceptor.TheCDRsandantibodysequencesprovidedhereinalsobe 
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thoseskilledinthefieldofimmunology.Fusionpartnercelllinesandmethodsforfusingandselecting
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humanizedormadefullyhumanaccordingtoknownmethods.Thesequencescanalsobemadeinto 
chimericantibodiesasdescribed S 

herein.  

[0094]Insomeembodimentstheantibodycomprisesanaminoacidsequencecomprisinga 

sequenceprovidedforhereinorafragmentthereofInsomeembodimentstheantibodycomprisesone 

ormoreaminoacidsequencesasprovidedhereinanantigenbindingfragmentsthereoforahuman 

JgGvariantthereof"AhumanIgOvariantthereof'referstoanantibodythathasbeenmodifiedtobe 

ahumanJgGwhenthestartingantibodyisnotahumanJgGantibody.  

[0095]Asdescribedhereintheproductionofantibodieswithaknownsequenceisroutineand 

canbedonebyanymethod.Accordinglyinsomeembodimentsanucleicacidencodinganantibody 

orfragmentthereofisprovided.Insomeembodimentsthenucleicacidencodesasequenceprovided 

forherein.Theantibodiescanalsobemodifiedtobechimericantibodiesorhumanantibodies.The 

antibodiescanalsobeusedininjectablepharmaceuticalcompositions.Asalsodescribedhereinthe 

antibodiescanbeisolatedantibodiesorengineeredantibodies.  

[0096]. Insomeembodimentsderivatives"oftheantibodiesfragmentsregionsorderivatives 

thereofwhichtermincludesthoseproteinsencodedbytruncatedormodifiedgenestoyieldmolecular 

speciesfunctionallyresemblingtheimmunoglobulinfragmentsareprovided.Themodificationsinclude 

butarenotlimitedtoadditionofgeneticsequencescodingforcytotoxicproteinssuchasplantand 

bacterialtoxins. Themodificationcanalsoincludeareporterproteinsuchasafluorescentor 

chemiluminescenttag.Thefragmentsandderivativescanbeproducedinanymanner.  

describedhereinprovidetheinformationnecessarytogenerateadditionalmonoclonalantibodieswith 

similarbindingcharacteristicsandtherapeuticordiagnosticutilitythatparalleltheembodimentsofthis 

application.  

[0098]ThenucleicacidsequenceencodinganantibodydescribedhereincanbegenomicDNA 
S 

orcDNAorRNA(e.g.mRNA)whichencodesatleastoneofthevariableregionsdescribedherein.A 

convenientalternativetotheuseofchromosomalgenefragmentsasthesourceofDNAencodingtheV 

regionantigen-bindingsegmentistheuseofcDNAfortheconstructionofchimericimmunoglobulin 

genese.g.,asreportedbyLiuetal.(Proc.Natl.Acad.Sci USA84:3439(1987)andJ.Immunology 

139:3521(1987),whichreferencesareherebyentirelyincorporatedhereinbyreference.Theuseof 

cDNArequiresthatgeneexpressionelementsappropriateforthehostcellbecombinedwiththegene 
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[0097]Theidentificationoftheseantigenbindingregionand/orepitopesrecognizedbyAbs
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inordertoachievesynthesisofthedesiredprotein.TheuseofcDNAsequencesisadvantageousover 

genomicsequences(whichcontainintrons),inthatcDNAsequencescanbeexpressedinbacteriaor 

otherhostswhichlackappropriateRNAsplicingsystems.  

[0099]ForexampleacDNAencodingaVregionantigen-bindingsegmentabletodetectbind 

toorneutralizeaJGF-1Rantigencanbeprovidedusingknownmethodsbasedontheuseoftheamino 

acidsequencesprovidedherein.Becausethegeneticcodeisdegeneratemorethanonecodoncanbe 

usedtoencodeaparticularaminoacid(Watsonetal.,infra).Usingthegeneticcodeoneormore 

differentoligonucleotidescanbeidentifiedeachofwhichwouldbecapableofencodingtheaminoacid.  

TheprobabilitythataparticularoligonucleotidewillinfactconstitutetheactualXXX-encoding 

sequencecanbeestimatedbyconsideringabnormalbasepairingrelationshipsandthefrequencywith 

whichaparticularcodonisactuallyused(toencodeaparticularaminoacid)ineukaryoticorprokaryotic 

cellsexpressinganantibodyorfragment.Such"codonusagerules"aredisclosedbyLatheetal.,J.  

Molec.Biol.183:112(1985).Usingthe"codonusagerules"ofLatheasingleoligonucleotideoraset 

ofoligonucleotidesthatcontainsatheoretical"mostprobable"nucleotidesequencecapableofencoding 

anantibodyvariableorconstantregionsequencesisidentified.  

[00100] Thevariableregionsdescribedhereincanbecombinedwithanytypeofconstant 

regionincludingahumanconstantregionormurineconstantregion.Humangeneswhichencodethe 

constant(C)regionsoftheantibodiesfragmentsandregionscanbederivedfromahumanfetalliver 

librarybyknownmethods.HumanCregionsgenescanbederivedfromanyhumancellincludingthose 

theknownclassesorisotypesofhumanHchainsincludinggammajict,6orsandsubtypesthereof 

suchasGilG2,GBandG4.SincetheHchainisotypeisresponsibleforthevariouseffectorfunctions 

ofanantibodythechoiceofCHregionwillbeguidedbythedesiredeffectorfunctionssuchas 

complementfixationoractivityinantibody-dependentcellularcytotoxicity(ADCC).Preferablythe 
e 

CHregionisdenvedfromgamma1(IgGi),gamma3(JgG3),gamma4(JgG4),orp.(1gM).Thehuman 

CLregioncanbederivedfromeitherhumanLchainisotypekappaorlambda.Insomeembodiments 

theantibodycomprisesaFc e 

domain.InsomeembodimentstheFcdomaincomprisesamutationto 
extendthehalf-lifeoftheantibody.InsomeembodimentstheFcdomaincomprisesamutationsuch 

asthosedescribedinU.S.PatentNo.7,670,600,whichisherebyincorporatedbyreferenceinitsentirety.  

Insomeembodimenttheconstantregioncomprisesamutationatpositionataminoacidresidue428 
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whichexpressandproducehumanimmunoglobulins.ThehumanCHregioncanbederivedfromanyof
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relativetoawild-typehumanJgGconstantdomainnumberedaccordingtotheEUnumberingindexof 

Kabat. Withoutbeingboundtoanyparticulartheoryanantibodycomprisingamutationthat 

correspondstoresidue428canhaveanincreasedhalf-lifecomparedtothehalf-lifeofanJgGhaving 

thewild-typehumanIgOconstantdomain.Insomeembodimentsthemutationisasubstitutionofthe 

nativeresiduewithathreonineleucinephenylalanineorserine.Insomeembodimentstheantibody 

furthercomprisesoneormoreaminoacidsubstitutionsrelativetothecorrespondingwild-typehuman 

JgGconstantdomainatoneormoreofaminoacidresidues251-256,285-290,308-314,385-389and 

429-436,numberedaccordingtotheKabatEUnumberingindex.Thespecificmutationsorsubstitutions 

atthesepositionsaredescribedinU.S.PatentNo.7,670,600,whichisherebyincorporatedbyreference 

initsentirety.  

[00101] GenesencodinghumanimmunoglobulinCregionscanbeobtainedfromhuman 

cellsbystandardcloningtechniques(Sambrooketal.(MolecularCloning:ALaboratoryManual,2nd 

EditionColdSpringHarborPressColdSpringHarborN.Y.(1989)andAusubeletal.,eds.Current 

ProtocolsinMolecularBiology(19871993)).HumanCregiongenesarereadilyavailablefromknown 

clonescontaininggenesrepresentingthetwoclassesofLchainsthefiveclassesofHchainsand 

subclassesthereofChimericantibodyfragmentssuchasF(ab')2andFabcanbepreparedbydesigning 
S 

achimencHchaingenewhichisappropriatelytruncated.ForexampleachimericgeneencodinganH 

chainportionofanF(ab')2fragmentwouldincludeDNAsequencesencodingtheCHidomainandhinge 

regionoftheHchainfollowedbyatranslationalstopcodontoyieldthetruncatedmolecule.  

antibodiesfragmentsandregionsoftheantibodiesdescribedhereinareproducedbycloningDNA 

segmentsencodingtheHandLchainantigen-bindingregionsofaJGF-1Rantigenspecificantibody, 

andjoiningtheseDNAsegmentstoDNAsegmentsencodingCHandCLregionsrespectivelyto 

producemurinehumanorchimericimmunoglobulin-encodinggenes.  

[00103] Thusinsomeembodimentsafusedchimericgeneiscreatedwhichcomprisesa 

firstDNAsegmentthatencodesatleasttheantigen-bindingregionofnon-humanoriginsuchasa 

functionallyrearrangedVregionwithjoining(J)segmentlinkedtoasecondDNAsegmentencoding 

atleastapartofahumanCregion.  

[00104] ThereforecDNAencodingtheantibodyVandCregionsthemethodofproducing 

theantibodyaccordingtosomeoftheembodimentsdescribedhereininvolveseveralstepsas 

24 

[00102] Insomeembodimentstheantibodiesmurinehumanhumanizedorchimeric
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exemplifiedbelow:1. isolationofmessengerRNA(mRNA)fromthecelllineproducingananti-JOF

iRantigenantibodyandfromoptionaladditionalantibodiessupplyingheavyandlightconstantregions 

cloningandcDNAproductiontherefrom2.preparationofafulllengthcDNAlibraryfrompurified 

mRNAfromwhichtheappropriateVand/orCregiongenesegmentsoftheLandHchaingenescan 

be:(i)identifiedwithappropriateprobes,(ii)sequencedand(iii)madecompatiblewithaCorVgene 

segmentfromanotherantibodyforachimericantibody;3. ConstructionofcompleteHorLchaincoding 

sequencesbylinkageoftheclonedspecificVregiongenesegmentstoclonedCregiongeneas 

describedabove4.ExpressionandproductionofLandHchainsinselectedhostsincludingprokaryotic 

andeukaryoticcellstoprovidemurine-murine human-murine human-humanorhuman S 

antibodies.  

[00105] TwocodingDNAsequencesaresaidtobe"operablylinked"ifthelinkageresults 

inacontinuouslytranslatablesequencewithoutalterationorinterruptionofthetripletreadingframe.A 

DNAcodingsequenceisoperablylinkedtoageneexpressionelementifthelinkageresultsintheproper 

functionofthatgeneexpressionelementtoresultinexpressionofthecodingsequence.  

[00106] Asusedhereinandunlessotherwiseindicatedthetermabout"isintendedtomean 

+50~ofthevalueitmodifies.Thusabout100means95to105.  

[00107] Insomeembodimentstheantibodiesdescribedhereinareusedtodetectthe 

presenceoftheantigen.Thepresentantibodycanbeusedinanydeviceormethodtodetectthepresence 

oftheantigen.  

substantiallyfreeofothermaterialthatassociateswiththemoleculeinitsnaturalenvironment.For 

instanceapurifiedproteinissubstantiallyfreeofthecellularmaterialorotherproteinsfromthecellor 

tissuefromwhichitisderived.Thetermreferstopreparationswheretheisolatedproteinissufficiently 

puretobeanalyzedoratleast700oto800o(w/w)pureatleast800 o(w/w)pure, 0pure4 

andatleast950o960o,970o980o,990oor100~o(w/w)pure.Insomeembodimentstheantibodyis 

purified.  

[00109] Asanalternativetopreparingmonoclonalantibody-secretinghybridomas a 

monoclonalantibodytoapolypeptidemaybeidentifiedandisolatedbyscreeningarecombinant 

combinatorialimmunoglobulinlibrary(e.g.,anantibodyphagedisplaylibrary)withapolypeptide 

describedhereintotherebyisolateimmunoglobulinlibrarymembersthatbindtothepolypeptide.  

25 

[00108] Theterm purified"withreferencedtoanantibodyreferstoanantibodythatis
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Techniquesandcommerciallyavailablekitsforgeneratingandscreeningphagedisplaylibrariesare 

wellknowntothoseskilledintheart.Additionallyexamplesofmethodsandreagentsparticularly 

amenableforuseingeneratingandscreeningantibodyorantigenbindingproteindisplaylibrariescan 

befoundintheliterature.Thustheepitopesdescribedhereincanbeusedtoscreenforotherantibodies 

thatcanbeusedtherapeuticallydiagnosticallyorasresearchtools.  

[00110] AntibodyConjugates 

Fooli1] Theantibodiesprovidedforhereinmayalsobeconjugatedtoachemicalmoiety.  

Thechemicalmoietymaybeinteral/aapolymeraradionuclideoracytotoxicfactor. Income 

embodimentsthiscanbereferredtoasanantibodydrugconjugate.Insomeembodimentsthechemical 

moietyisapolymerwhichincreasesthehalf-lifeoftheantibodymoleculeinthebodyofasubject.  

Suitablepolymersincludebutarenotlimitedtopolyethyleneglycol(PEG)(e.g.,PEGwithamolecular 

weight of 2kDa 5 Tha, 10 Tha, l2kDa, 20 kDa, 3OkDaor 4OkDa), dextran and 
e 

monomethoxypolyethyleneglycol(mPEG).Leeetat,(1999)(Bioconj. Chem.10:973-981)discloses 

PEGconjugatedsingle-chainantibodies.Wenetat,(2001)(Bioconj.Chem.12:545-553)disclose 

conjugating antibodies with PEG which is attached to a radiometal chelator 

(diethylenetriaminpentaaceticacid(DTPA)).Examplesofchemicalmoietiesincludebutarenotlimited 
S 

toanti-mitoticssuchascalicheamicins(e.g.ozogamicin),monomethylauristatinEmertansineand 

thelike.Otherexmaplesincludebutarenotlimitedtobiologicallyactiveanti-microtubuleagents 

alkylatingagentsandDNAminorgroovebindingagents.Otherexamplesofareprovidedhereinand 

cleaveblelinkersuchasacathepsincleavablelinkers(valine-citrulline),andinsomeembodimentsone 

ormorespacers(e.g.para-aminobenzylcarbamate).Withoutbeingboundtoanyparticulartheoryonce 

theantibodyconjugatebindsJGF-1Ritcanbeinternalizedandthechemicalmoietycankillthecellor 

otherwiseinhibititsgrowth.Insomeembodimentsthecellisathyroidcell.  

[00112] Theantibodiesandantibodyfragmentsoftheinventionmayalsobeconjugated 

withlabelssuchas 9 9 Tc,9 0 Y,'''In,3 2 P,"C,~2 5 j,3 '3 1 j tic150'3 N,'8 F,~s,5 tCr,5 T To,2 2 6 Ra,6 0 Co 

5 9 Fe,5 T Se,'5 2 Eu,6 T CU,2 tTCi,2 1 1 At,2 1 2 Pb,4 T Sc,'0 9 Pd,2 3 4 Thand4 0 K,'~Gd,5 5 Mn,5 2 Trand5 6 Fe.  

[00113] Theantibodiesandantibodyfragmentsmayalsobeconjugatedwithfluorescentor 

chemilluminescentlabelsincludingfluorophoressuchasrareearthchelatesfluoresceinandits 

derivatives rhodamine and its derivatives, isothiocyanate, phycoerythrin, phycocyanin 
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below. Thechemicalmoietycanbelinkedtotheantibodythroughalinkinggroup(maleimide),a
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allophycocyanino-phthaladehydefluorescaminet 5 2 Eudansylumbelliferoneluciferinluminallabel 

isoluminallabelanaromaticacridiniumesterlabelanimidazolelabelanacridimiumsaltlabelan 

oxalateesterlabelanaequorinlabel,2,3-dihydroplithalazinedionesbiotin/avidinspinlabelsandstable 

freeradicals.  

[00114] Theantibodymoleculesmayalsobeconjugatedtoacytotoxicfactorsuchas 

diptheriatoxinPseudomonasaeruginosaexotoxinAchainricinAchainabrinAchainmodeccinA 

chainalpha-sarcinAleuritesfordiiproteinsandcompounds(e.g.,fattyacids),dianthinproteins 

PhytotaccaamericanaproteinsPAPIPAPIJandPAP-Smomordicacharantiainhibitorcurcincrotin 

saponariaofficinalisinhibitormitogellinrestrictocinphenomycinandenomycin.  

[00115] Anymethodknownintheartforconjugatingtheantibodymoleculesofthe 

inventiontothevariousmoietiesmaybeemployedincludingthosemethodsdescribedbyHunteret 

all,(1962)Nature144:94tDavidetat,(1974)Biochemistry13:1014Painetat,(1981)J.Immunol.  

Meth.40:219andNygrenJ.,(1982)Histochem.andCytochem.30:407.Methodsfor e 

antibodiesareconventionalandverywellknownintheart.  

[00116] ChimericAntigenReceptors 

[00117] Theantibodiesprovidedhereincanalsobeincorporatedintoachimericantigen 

receptor("CAR")thatcanbeusedforexampleinaCAR-Tcell. Insomeembodimentsthe 

extracellulardomainoftheCARcanbeanantibodyasprovidedforherein.Insomeembodimentsthe 

antibodyisinascFvformat. CAR-Tcellsareatypeoftreatmentinwhichapatient'sTcellsare 

blood.Thenthegeneforaspecialreceptorthatbindstoacertainproteinonthepatient'scellsisadded 

inthelaboratory.InsomeembodimentsthereceptorbindstoJGF-1Rusingthebindingregionsofthe 

antibodiesprovidedforherein.TheCAR-TcellscomprisingtheJGF-1Rantibodycanthenbeusedto 

treataconditionsuchasthoseprovidedforherein.  

[00118] Insomeembodimentsantibodies(e.g.ananti-JGF-1Rantibody)areprovided 

herein.InsomeembodimentstheantibodyisarecombinantantibodythatbindstoaJGF-1Rprotein.  

InsomeembodimentstheJGF-1RproteinisahumanJGF-1Rprotein.InsomeembodimentstheJGF

iRproteinthatisrecognizedbytheantibodiesisinitsnativeconformation(non-denatured) 

conformation.InsomeembodimentstheantibodydoesnotspecificallybindstoadenaturedJGF-1R 

protein.Asusedhereintheterm recombinantantibody"referstoanantibodythatisnotnaturally 
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modifiedsotheywillattackthecellsthatareexpressingRiF-iR.Tcellsaretakenfromapatient's
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occurring. Insomeembodimentstheterm recombinantantibody"referstoanantibodythatisnot 

isolatedfromahumansubject.  

[00119] Insomeembodimentstheantibodycomprisesoneormorepeptideshavingthe 

followingsequencesoravariantthereof 

ABIDNO. AB Sequence LO andHG LO Sequence HG Sequence 

VRDN-03100 EIVLTQSPATLSLSPGERATLSC EIVLTQSBATLSLSP QVELVESGGGVVQPGRSQRLSC 
RASQSVSSYLAWYQQKBGQABRL GEPATLSCPASQSVS AASGFTFSSYG1'4HWVRQABGKG 

LIYDASKRATGIBARFSGSGSGT SYLAWYQQKBGQABR LEWVAIIWFDGSSTYYADSVRG 

DFTLTISSLEBEDFAVYYCQQRS LLIYDASKPATGIBA RFTISRDNSKNTLYLQMNSLRA 

KWBBWTFGQGTKVESKRTVAABS RFSGSGSGTDFTLTI EDTAVYFGARELGRRYFDLWGR 

VFIFBBSDEQLKSGTASVVCLLN SSLEBEDFAVYYGQQ GTLVSVSSASTKGBSVFBLABS 

NFYBREAKVQWKVDNALQSGNSQ RSKWPPWTFGQGTKV SKSTSGGTAALGCLVKDYFPEP 

ESVTEQDSKDSTYSLSSTLTLSK ESKRTVAAPSVFIFP VIVSWNSGALTSGVHTFPAVLQ 

ADYEKHKVYACEVTHQGLSSBVT BSDEQLKSGTASVVC SSGLYSLSSVVTVBSSSLGTQT 

KSFNRGEC LLNNFYBREAKVQWK YICNWTHKBSNTKVDKKVEBKS 

VDNALQSGNSQESVT GDKTHTCBBCBABELLGGBSVF 

QVELVESGGGVVQBGRSQRLSCA EQDSKDSTYSLSSTL LFBBKBKDTLMISRTBEVTGVV 

ASGFTFSSYGI4HWVRQABGKGLE TLSKADYEKHKVYAC VDVSHEDBEVKFNWYVDGVEVH 

WVAIIWFDGSSTYYADSVRGRFT EVTHQGLSSPVTKSF NAKTKPREEQYNSTYRVVSVLT 

ISRDNSKNTLYLQMNSLRAEDTA NRGEC (SEQ ID VLHQDWLNGKEYKGKVSNKALP 
VYFCARELGRRYFDLWGRGTLVS NO: 1) APIEKTISKAKGQPREPQVYTL 

VSSASTKGBSVFBLABSSKSTSG BBSRDELTKNQVSLTCLVKGFY 

GTAALGCLVKDYFBEBVTVSWNS BSDIAVEWESNGQBENNYKTTB 

GALTSGVHTFBAVLQSSGLYSLS BVLDSDGSFFLYSKLTVDKSRW 
SVVTVBSSSLGTQTYICWJNHKB QQGNVFSGSVNIHEALHNHYTQK 
SNTKVDKKVEBKSCDKTHTCBBC SLSLSBGK (SEQ IDNO: 

BABELLGGBSVFLFBBKBKDTLM 2) 

ISRTPEVTGVVVDVSHEDPEVKF 
NWYVDGVEVHNAKTKBREEQYNS 
TYRVVSVLTVLHQDWLNGKEYKC 
KVSNKALBABIEKTISKAKGQBR 

LVKGFYBSDIAVEWESNGQBENN 

YKTTBBVLDSDGSFFLYSKLTVD 

KSRWQQGNVFSCSVMHEALHNHY 

TQKSLSLSBGK (SEQ IDNO: 

____________ 65) ___________________________ 
VRDN-02100 DIVMTQSBLSLBVTBGEBASISC DIVNITQSBLSLBVTB QVQLQESGBGLVKBSETLSLTC 

RSSQSIVHSNGNTYLQWYLQKBG GEBASISCRSSQSIV TVSGYSITGGYLWNWIRQBBGK 

QSBQLLIYKVSNRLYGVBDRFSG HSNGNTYLQWYLQKB GLEWIGYISYDGTNNYKBSLKD 

SGSGTDFTLKISRVEAEDVGVYY GQSBQLLIYKVSNRL RVTISRDTSKNQFSLKLSSVTA 

CFQGSHVBWTFGQGTKVEIKRTV YGVBDRFSGSGSGTD ADTAVYYGARYGRVFFDYWGQG 
AABSVFIFBBSDEQLKSGTASV'J FTLKISRVEAEDVGV TLVTVSSASTKGBSVFBLABSS 

CLLNNFYBREAKVQWKVDNALQS YYCFQGSHVBWTFGQ KSTSGGTAALGCLVKDYFBEBV 

GNSQESVTEQDSKDSTYSLSSTL GTKVEIKRTVNALBSV TVSWNSGALTSGVHTFBAVLQS 

TLSKADYEKHKVYAGEVTHQGLS FIFBBSDEQLKSGTA SGLYSLSSVVTVBSSSLGTQTY 

SBVTKSFNRGEC SVVCLLNNFYBREAK IGNVNHKBSNTKVDKRVEBKSC 

VQWKVDNALQSGNSQ DKTHTCBBCBABELLGGBSVFL 

QVQLQESGBGLVKBSETLSLTCT ESVTEQDSKDSTYSL FBBKBKDTLI4ISRTBEVTCVVV 

VSGYSITGGYLWNWIRQBBGKGL SSTLTLSKADYEKHK DVSHEDBEVKFNWYVDGVEVHN 

__________ EWIGYISYDGTNNYKBSLKDRVT VYACEVTHQGLSSBV AKTKBREEQYNSTYRVVSVLTV 
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ISRDTSKNQFSLKLSSVTAADTA TKSFNRGEC (SEQ LHQDWLNGKEYKCKVSNKALBA 

VYYCARYGRVFFDYWGQGTLVTV IDNO: 3) PIEKTISKAKGQPREPQVYTLP 

SSASTKGBSVFBLABSSKSTSGG PSREE1'4TKNQVSLTCLVKGFYB 

TAALGCLVKDYFBEBVTVSWNSS SDIAVEWESNGQBENNYKTTBB 

ALTSGVHTFBAVLQSSGLYSLSS VLDSDGSFFLYSKLTVDKSRWQ 

VVTVBSSSLGTQTYICN½QTHKBS QGNVFSCSVI4HEALHNHYTQKS 

NTKVDKRVEBKSCDKTHTCBBOB LSLSBGK (SEQ IDNO: 4) 

APELLGGPSVFLFPPKBKDTLMI 

SRTBEVTCVVVDVSHEDPEVKFN 

WYVDGVEVHNAKTKBREEQYNST 

YRVVSVLTVLHQDWLNGKEYKCK 
VSNKALBABIEKTISKAKGQBRE 
BQVYTLBBSREEI4TKNQVSLTCL 
VKGFYBSDIAVEWESNGQBENNY 

KTTBBVLDSDGSFFLYSKLTVDK 
SRWQQGNVFSCSVMHEALHNHYT 
QKSLSLSBGK (SEQ ID S 

_____________ 66) ____________________________ 

VRDN-02200 SSELTQDBAVSVALGQTVRITCQ SSELTQDBAVSVALG EVQLVQSGAEVKKBGSSVKVSC 
GDSLRSYYATWYQQKBGQABILV QTVRITCQGDSLRSY KASGGTFSSYAISWVRQABGQG 
IYGENKRBSGIBDRFSGSSSGNT YATWYQQKBGQABIL LEWMGGIIBIFGTALIYAQKFQG 

ASLTITGAQAEDEADYYCKSRDG VIYGENKRBSGIBDR RVTITADKSTSTAYMELSSLRS 

SGQHLVFGGGTKLTVLGQBKAAB FSGSSSGNTASLTIT EDTAVYYOAPABLRFLEWSTQD 

SVTLFBBSSEELQANKATLVOLI GAQAEDEADYYCKSR HYYYYYMDVINGKGTTVTVSSAS 

SDFYBGAVTVAWKADSSBVKAGV DGSGQHLVFGGGTKL TKGBSVFBLABSSKSTSGGTAA 

ETTTBSKQSNNKYAASSYLSLTB TVLGQBKAABSVTLF LGCLVKDYFBEBVTVSWNSGAL 

EQWKSHRSYSCQVTHEGSTVEKT BBSSEELQANKATLV TSGVHTFBAVLQSSGLYSLSSV 

VABAECS CLISDFYBGAVTVAW VIVBSSSLGTQTYICNWTHKBS 
KADSSBVKAGVETTT NTKVDKKVEBKSCDKTHTCBBC 

EVQLVQSGAEVKKBGSSVKVSCK BSKQSNNKYAASSYL BABELLGGBSVFLFBBKBKDTL 

ASGGTFSSYAISWVRQABGQGLE SLTBEQWKSHRSYSC MISRTBEVTCVVVDVSHEDBEV 

WMGGIIBIFGTANYAQKFQGRVT QVTHEGSTVEKTVAB KFNWYVDGVEVHNAKTKBREEQ 

ITADKSTSTAYMELSSLRSEDTA AECS (SEQ ID YNSTYRVVSVLTVLHQDWLNGK 

VYYCARABLRFLEWSTQDHYYYY NO: 5) EYKCKVSNKALBABIEKTISPA 
YMDVINGKGTTVTVSSASTKGBSV KGQBREBQVYTLBBSREEMTKN 

YFBEBVTVSWNSSALTSGVHTEB NGQBENNYKTTBBVLDSDGSFE 

AVLQSSGLYSLSSVVTVBSSSLG LYSKLTVDKSRWQQGNVFSOSV 
TQTYICN½QIHKBSNTKVDKKVEB MHEALHNHYTQKSLSLSBGK 

KSODKTHTOBBCBABELLGGBSV (SEQ IDNO: 6) 

FLFBBKBKDTLMISRTBEVTOVV 

VDVSHEDBEVKFNWYVDGVEVHN 

AKTKBREEQYNSTYRVVSVLTVL 
HQDWLNGKEYKCKVSNKALBABI 
EKTISKAKGQBREBQVYTLBBSR 
EEMTKNQVSLTCLVKGFYBSDIA 
VEWESNGQBENNYKTTBBVLDSD 

GSFFLYSKLTVDKSRWQQGNVFS 
CSVMHEALHNHYTQKSLSLSBGK 

____________ (SEQIDNO:__67) __________________________ 

VRDN-02300 DIQMTQFBSSLSASVGDRVTITC DIQMTQFBSSLSASV EVQLLESGGGLVQBGGSLRLSC 
RASQGIRNDLGWYQQKBGKABKR GDRVTITCPASQGIR TASGFTFSSYA1'4NWVRQABGKG 
LIYAASRLHRGVBSRFSGSGSGT NDLGWYQQKBGKABK LEWVSAISGSGGTTFYADSVKG 

EFTLTISSLQBEDFATYYCLQHN RLIYAASRLHRGVBS RFTISRDNSRTTLYLQMNSLRA 

___________ SYBCSFGQGTKLEIKRTVAABSV RFSGSGSGTEFTLTI EDTAVYYGAKDLGWSDSYYYYY 
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FIFBPSDEQLKSGTASVVCLLNN SSLQPEDFATYYGLQ GMDVINGQGTTVTVSSASTKGBS 

FYPREAKVQWKVDNALQSGNSQE HNSYPCSFGQGTKLE VFBLAPCSRSTSESTAALGCLV 

SVTEQDSKDSTYSLSSTLTLSKA IKRTVAABSVFIFBB KDYFBEBVTVSWNSGALTSGVH 

DYEKHKVYACEVTHQGLSSBVTK SDEQLKSGTASVVCL TFBAVLQSSGLYSLSSVVTVBS 

SFNRGEC LNNFYBREAKVQWKV SNFGTQTYTCNVDHKBSNTKVD 

DNALQSGNSQESVTE KTVERKCGVECBBGBABBVAGB 

EVQLLESGGGLVQBGGSLRLSCT QDSKDSTYSLSSTLT SVFLFBBKBKDTLMISRTBEVT 

ASGFTFSSYAI4NWVRQAPGKGLE LSKADYEKHKVYACE GVVVDVSHEDPEVQFNWYVDGV 

WVSAISGSGGTTFYADSVKGRFT VTHQGLSSPVTKSFN EVHNAKTKBREEQFNSTFRVVS 

ISRDNSRTTLYLQMNSLRAEDTA RGEC (SEQ ID VLTVVHQDWLNGKEYKCKVSNK 

VYYCAKDLGWSDSYYYYYGMDVIN NO: 7) GLBABIEKTISKTKGQBREBQV 

GQGTTVTVSSASTKGBSVFBLAB YTLBBSREEMTKNQVSLTCLVK 

CSRSTSESTAALGCLVKDYFBEB GEYBSDIAVEWESNGQBENNYK 

VTVSWNSGALTSGVHTFBAVLQS TTBBMLDSDGSFFLYSKLTVDK 

SGLYSLSSVVTVBSSNFGTQTYT SRWQQGNVFSCSVMHEALHNHY 

CNVDHKPSNTKVDKTVERKCGVE TQKSLSLSBG (SEQ IDNO: 

CPPCPAPPVAGPSVFLFPPKPKD 8) 

TLMISRTBEVTCVVVDVSHEDBE 

VQFNWYVDGVEVHNAKTKBREEQ 

FNSTFRVVSVLTVVHQDWLNGKE 
YKGKVSNKGLBABIEKTISKIKS 
QBREBQVYTLBBSREEI4TKNQVS 
LTGLVKGFYBSDIAVEWESNGQP 
ENNYKTTPPMLDSDGSFFLYSKL 
TVDKSRWQQGNVFSCSVNIHEALH 

NHYTQKSLSLSBG (SEQ ID 

____________ NO:__68) __________________________ 

VRDN-02400 DVVMTQSBLSLBVTBGEBASISC DVVNXTQSBLSLBVTB QVQLQESGBGLVKBSGTLSLTC 
RSSQSLLHSNGYNYLDWYLQKBG GEBASISCRSSQSLL AVSGGSISSSNWWSWVRQBBGK 

QSBQLLIYLGSNRASGVBDRFSG HSNGYNYLDWYLQKB GLEWIGEIYHSGSTNYNBSLKS 
SGSGTDFTLKISRVEAEDVGVYY GQSBQLLIYLGSNRA RVTISVDKSKNQFSLKLSSVTA 
CMQGTHWBLTFGQGTKVEIKRTV SGVBDRFSGSGSGTD ADTAVYYCARWTGRTDAFDIWG 

AABSVFIFBBSDEQLKSGTASVV FTLKISRVEAEDVGV QGTI4VTVSSASTKGBSVFBLAB 

CLLNNFYBREAKVQWKVDNALQS YYCMQGTHWBLTFGQ SSKSTSGGTAALGGLVKDYFBE 

GNSQESVTEQDSKDSTYSLSSTL GTKVEIKRTVAABSV BVTVSWNSGALTSGVHTFBAVL 

SBVTKSFNRGEC SVVCLLNNFYBREAK TYICN½QTHKBSNTKVDKKVEBK 

VQWKVDNALQSGNSQ SGDKTHTGBBCBABELLGGBSV 

QVQLQESGBGLVKBSGTLSLTCA ESVTEQDSKDSTYSL FLFBBKBKDTLI4ISRTBEVTCV 

VSGGSISSSNWWSWVRQBBGKGL SSTLTLSI{ADYEKHK VVDVSHEDBEVKFNWYVDGVEV 

EWIGEIYHSGSTNYNBSLKSRVT VYACEVTHQGLSSBV HNAKTKBREEQYNSTYRVVSVL 

ISVDKSKNQFSLKLSSVTAADTA TKSFNRGEC (SEQ TVLHQDWLNGKEYKCKVSNI AL 
VYYCARWTGRTDAFDIWGQGTMV IDNO: 9) BABIEKTISKPLKGQBREBQVYT 

TVSSASTKGBSVFBLABSSKSTS LBBSRDELTKNQVSLTCLVKGF 

GGTAALGCLVKDYFBEBVTVSWN YBSDIAVEWESNGQBENNYKTT 

SGALTSGVHTFBAVLQSSGLYSL BBVLDSDGSFFLYSKLTVDKSR 
SSVVTVBSSSLGTQTYICNWIHK WQQGNVFSCSVI4HEALHNHYTQ 

BSNTKVDKKVEBKSGDKTHTGBB KSLSLSBGK (SEQ IDNO: 

CBABELLGGBSVFLFBBKBKDTL 10) 

141SRTBEVTCVVVDVSHEDBEVK 
FNWYVDGVEVHNAKTKBREEQYN 

STYRVVSVLTVLHQDWLNGKEYK 
CKVSNKALBABIEKTISKZYKGQB 

REBQVYTLBBSRDELTKNQVSLT 

___________ CLVKGFYBSDIAVEWESNGQBEN____________________________________________ 
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NYKTTPPVLDSDGSFFLYSKLTV 

DKSRWQQGNVFSCSVMHEALHNH 

YTQKSLSLSBGK (SEQ ID 

____________ NO:__69) __________________________ 

VRDN-02500 EIVLTQSPGTLSVSPGERATLSC EIVLTQSBGTLSVSP EVQLVQSGGGLVKPGGSLRLSC 
RASQSIGSSLHWYQQKBGQABRL GEPATLSCPASQSIG AASGFTFSSFA1'4HWVRQABGKG 

LIKYASQSLSGIBDRFSGSGSGT SSLHWYQQKBGQABR LEWISVIDTRGATYYADSVKGR 

DFTLTISRLEBEDFAVYYCHQSS LLIKYASQSLSGIBD FTISRDNAKNSLYLQI4NSLRAE 

RLBHTFGQGTKVEIKRTVAI&BSV RFSGSGSGTDFTLTI DTAVYYCARLGNFYYGMDVWGQ 

FIFBBSDEQLKSGTASVVCLLNN SRLEBEDFAVYYCHQ GTTVTVSSASTKGBSVFBLABS 

FYPREAKVQWKVDNALQSGNSQE SSRLPHTFGQGTKVE SKSTSGGTAALGCLVKDYFPEP 

SVTEQDSKDSTYSLSSTLTLSKA IKRTVAABSVFIFBP VIVSWNSGALTSGVHTFPAVLQ 

DYEKHKVYACEVTHQGLSSBVTK SDEQLKSGTASVVCL SSGLYSLSSVVTVBSSSLGTQT 

SFNRGEC LNNFYBREAKVQWKV YICNWTHKBSNTKVDKKVEBKS 

DNALQSGNSQESVTE GDKTHTCBBCBABELLGGBSVF 

EVQLVQSGGGLVKBGGSLRLSCA QDSKDSTYSLSSTLT LFBBKBKDTLMISRTBEVTGVV 

ASGFTFSSFAI4HWVRQABGKGLE LSKADYEKHKVYACE VDVSHEDBEVKFNWYVDGVEVH 

WISVIDTRGATYYADSVKGRFTI VTHQGLSSPVTKSFN NAKTKPREEQYNSTYRVVSVLT 

SRDNAKNSLYLQMNSLPAEDTAV RGEC (SEQ ID VLHQDWLNGKEYKGKVSNKALP 
YYCARLGNFYYG1'4DVINGQGTTVT NO: 11) APIEKTISKAKGQPREPQVYTL 

VSSASTKGBSVFBLABSSKSTSG BBSRDELTKNQVSLTCLVKGFY 

GTAALGCLVKDYFBEBVTVSWNS BSDIAVEWESNGQBENNYKTTB 

GALTSGVHTFBAVLQSSGLYSLS BVLDSDGSFFLYSKLTVDKSRW 
SVVTVBSSSLGTQTYICN½QTHKB QQGNVFSGSVNIHEALHNHYTQK 
SNTKVDKKVEBKSCDKTHTCBBC SLSLSBGK (SEQ IDNO: 

BABELLGGBSVFLFBBKBKDTLI4 12) 

ISRTPEVTCVVVDVSHEDPEVKF 
NWYVDGVEVHNAKTKBREEQYNS 

TYRVVSVLTVLHQDWLNGKEYKC 
KVSNKALBABIEKTISKAKGQBR 

EBQVYTLBBSRDELTKNQVSLTC 

LVKGFYBSDIAVEWESNGQBENN 

YKTTBBVLDSDGSFFLYSKLTVD 

KSRWQQGNVFSCSVMHEALHNHY 
TQKSLSLSBGK (SEQ IDNO: 

VRDN-02700 DIVMTQSBLSLBVTBGEBASISC DIVNITQSBLSLBVTB QVQLQESGBGLVKBSETLSLTC 
RSSQSIVHSNGNTYLQWYLQKBG GEBASISCRSSQSIV TVSGYSITGGYLWNWIRQBBGK 

QSBQLLIYKVSNRLYGVBDRFSG HSNGNTYLQWYLQKB GLEWIGYISYDGTNNYKBSLKD 
SGSGTDFTLKISRVEAEDVGVYY GQSBQLLIYKVSNRL RVTISRDTSKNQFSLKLSSVTA 

CFQGSHVBWTFGQGTKVEIKRTV YGVBDRFSGSGSGTD ADTAVYYGARYGRVFFDYWGQG 
AI&BSVFIFBBSDEQLKSGTASVV FTLKISRVEAEDVGV TLVTVSSASTKGBSVFBLABSS 

CLLNNFYBREAKVQWKVDNALQS YYCFQGSHVBWTFGQ KSTSGGTAALGCLVKDYFBEBV 

GNSQESVTEQDSKDSTYSLSSTL GTKVEIKRTVAABSV TVSWNSGALTSGVHTFBAVLQS 

TLSKADYEKHKVYACEVTHQGLS FIFBBSDEQLKSGTA SGLYSLSSVVTVBSSSLGTQTY 
SBVTKSFNRGEC SVVCLLNNFYBREAK ICNVNHKBSNTKVDKRVEBKSC 

VQWKVDNALQSGNSQ DKTHTCBBCBABELLGGBSVFL 

QVQLQESGBGLVKBSETLSLTCT ESVTEQDSKDSTYSL FBBKBKDTLYITREBEVTCVVV 

VSGYSITGGYLWNWIRQBBGKGL SSTLTLSKADYEKHK DVSHEDBEVKFNWYVDGVEVHN 

EWIGYISYDGTNNYKBSLKDRVT VYACEVTHQGLSSBV AKTKBREEQYNSTYRVVSVLTV 

ISRDTSKNQFSLKLSSVTAJkDTA TKSFNRGEC (SEQ LHQDWLNGKEYKCKVSNKALBA 

VYYCARYGRVFFDYWGQGTLVTV IDNO: 3) BIEKTISKAKGQBREBQVYTLB 

SSASTKGBSVFBLABSSKSTSGG BSREE1'4TKNQVSLTCLVKGFYB 
TAALGCLVKDYFBEBVTVSWNSG SDIAVEWESNGQBENNYKTTBB 

________________ ALTSGVHTFBAVLQSSGLYSLSS _________________________ VLDSDGSFFLYSKLTVDKSRWQ 
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VVTVPSSSLGTQTYICNVNHKBS QGNVFSCSVI4HEALHNHYTQKS 

NTKVDKRVEBKSCDKTHTCPPCP LSLSPG (SEQ IDNO: 83) 

ABELLGGBSVFLFBBKBKDTLYI 

TREBEVTCVVVDVSHEDBEVKFN 

WYVDGVEVHNAKTKBREEQYNST 

YRVVSVLTVLHQDWLNGKEYKCK 
VSNKALBABIEKTISKAKGQBRE 
PQVYTLPPSREEMTKNQVSLTCL 
VKGFYBSDIAVEWESNGQBENNY 

KTTBPVLDSDGSFFLYSKLTVDK 
SRWQQGNVFSCSVMHEALHNHYT 
QKSLSLSBG (SEQ IDNO: 

____________ 82) ___________________________ 

[00120] Insomeembodimentstheantibodycomprisesoneormorepeptideshavingthe 

followingsequencesoravariantthereof 

ABIDNO. NB Sequence ofLC and HC ML Sequence VH Sequence 
VRDN-O1100 DVVMTQTBLSLBVSLGDBASISC DVVX ATQTBLSLBVSL QVQLVQSGAEVVKBGASVKLSC 

RSSQSIVHSNWTTYLEWYLQKBG GDBASISCRSSQSIV KASGYTFTSYW1'4HWVKQRBGQG 

QSBRLLIYKVSNRFSGVBDRFSG HSNWTTYLEWYLQKB LEWIGEINBSNGRTNYNQKFQG 

SGAGTDFTLRISRVEAEDLGIYY GQSBRLLIYKVSNRF KATLTVDKSSSTAYMQLSSLTS 

CFQGSHVBBTFGGGTKLEIKRTV SGVBDRFSGSGAGTD EDSAVYYFARGRBDYYGSSKWY 

AI&BSVFIFBBSDEQLKSGTASVV FTLRISRVEAEDLGI FDVINGQGTTVTVSS (SEQ ID 

CLLNNFYBREAKVQWKVDNALQS YYCFQGSHVBBTFGG NO: 14) 

GNSQESVTEQDSKDSTYSLSSTL GTKLEIKR (SEQ 
TLSKADYEKHKVYAGEVTHQGLS IDNO: 13) 

SPVTKSFNRGEC 

QVQLVQSGAEVVKBGASVKLSOK 

ASGYTFTSYWI4HWVKQRBGQGLE 

WIGEINBSNGRTNYNQKFQGKAT 

LTVDKSSSTAYMQLSSLTSEDSA 

QGTTVTVSSASTKGPSVFPLABS 
SKSTSGGTAALGCLVKDYFBEBV 

TVSWNSGALTSGVHTFBAVLQSS 

GLYSLSSVVTVBSSSLGTQTYIC 

NWIHKBSNTKVDKKVEBKSCDKT 

HTCBBCBABELLGGBSVFLFBBK 

PKDTLMISRTPEVTCVVVDVSHE 
DPEVKFNWYVDGVEVHNAKTKBR 
EEQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALBABIEKTI5K 
AKGQBREBQVYTLBBSRDELTKN 
QVSLTCLVKGFYBSDIAVEWESN 

GQBENNYKTTBBVLDSDGSFELY 

SKLTVDKSRWQQGNVFSCSVMHE 
ALHNHYTQKSLSLSBGK (SEQ 

_____________IDNO:__71) ___________________ ____________________________ 

VRDN-02600 DIQMTQSBLSLSASVGDRVTITC DIQMTQSBLSLSASV EVQLLESGGGLVQBGGSLRLSC 
QASRDIRNYLNWYQQKPGKAPKL GDRVTITCQASRDIR AJkSGFTFSIYRI4QWVRQAPGKG 

___________LIYDASSLQTGVBSRFGGSGSGT NYLNWYQQKBGKABK LEWVSGISBSGGTTWYADSVKG 
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DFSFTIGSLQPEDIATYYCQQFD LLIYDASSLQTGVBS RFTISRDNSKNTLYLQMNSLRA 

SLPHTFGQGTKLEIK RFGGSGSGTDFSFTI EDTAVYYCARWSGGSGYAFDIW 

GSLQBEDIATYYCQQ GQGTMVTVSS (SEQ IDNO: 

EVQLLESGGGLVQBGGSLRLSCA FDSLBHTFGQGTKLE 16) 

ASGFTFSIYRI4QWVRQABGKGLE 1K (SEQ ID S 

WVSGISBSGGTTWYADSVKGRFT 15) 

ISRDNSKNTLYLQMNSLRAEDTA 

VYYCARWSGGSGYAFDIWGQGTM 

__________ VTVSS (SEQ ID NO: 72) _______________________ 

VRDN-02301 DIQMTQFBSSLSASVGDRVTITC DIQMTQFBSSLSASV EVQLLESGGGLVQBGGSLRLSC 
RASQGIRNDLGWYQQKPGKAiPKR GDRVTITCPASQGIR TASGFTFSSYAI4NWVRQAPGKG 

LIYAASRLHRGVPSRFSGSGSGT NDLGWYQQKPGKABK LEWVSAISGSGGTTFYADSVKG 

EFTLTISSLQBEDFATYYCLQHN RLIYAASRLHRGVBS RFTISRDNSRTTLYLQMNSLRA 

SYBSSFGQGTKLEIKEVQLLESG RFSGSGSGTEFTLTI EDTAVYYCAKDLGWSDSYYYYY 

GGLVQBGGSLRLSCTASGFTFSS SSLQBEDFATYYGLQ GMDVINGQGTTVTVSS (SEQ 

YAMNWVRQABGKGLEWVSAISGS HNSYBSSFGQGTKLE IDNO: 80) 

GGTTFYADSVKGRFTISRDNSRT 1K (SEQ ID S 

TLYLQMNSLRAEDTAVYYCAKDL 79) 

GWSDSYYYYYGMDVWGQGTTVTV 

55 (SEQ IDNO: 78) 

VRDN-O11O1 DVVMTQTPLSLPVSLGDPASISC DVVXYXTQTBLSLPVSL QVQLVQSGAEVVKPGASVKLSC 
RSSQSIVHSNVNTYLEWYLQKBG GDBASISCRSSQSIV KASGYTFTSYW1'4HWVKQRBGQG 

QSBKLLIYKVSNRFSGVBDRFSG HSNWTTYLEWYLQKB LEWIGEINBSNGRTNYNQKFQG 

SGAGTDFTLRISRVEAEDLGIYY GQSBKLLIYKVSNRF KATLTVDKSSSTAYMQLSSLTS 

CFQGSHVBBTFGGGTKLEIKRTV SGVBDRFSGSGAGTD EDSAVYYFARGRBDYYGSSKWY 

AABSVFIFBBSDEQLKSGTASV'J FTLRISRVEAEDLGI FDVINGQGTTVTVSS (SEQ ID 

CLLNNFYPREAKVQWKVDNALQS YYCFQGSHVPPTFGG NO: 14) 

GNSQESVTEQDSKDSTYSLSSTL GTKLEIKR (SEQ 

TLSKADYEKHKVYACEVTHQGLS IDNO: 86) 

SBVTKSFNRGEC (Light 

Chain) 

QVQLVQSGAEVVKBGASVKLSOK 

ASGYTFTSYWI4HWVKQRBGQGLE 

LTVDKSSSTAYMQLSSLTSEDSA 

VYYFARGRBDYYGSSKWYFDVV~G 

QGTTVTVSSASTKGBSVFBLABS 

SKSTSGGTAALGCLVKDYFBEBV 

TVSWNSGALTSGVHTFBAVLQSS 

GLYSLSSVVTVBSSSLGTQTYIC 

NVNHKPSNTKVDKKVEPKSCDKT 

HTCBPCPAPELLGGPSVFLFPBK 

PKDTLMISRTPEVTCVVVDVSHE 

DBEVKFNWYVDGVEVHNAKTKBR 

EEQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALBABIEKTI5K 
AKGQBREBQVYTLBBSRDELTKN 

QVSLTCLVKGFYBSDIAVEWESN 

GQPENNYKTTPPVLDSDGSFFLY 

SKLTVDKSRWQQGNVFSCSVMHE 

ALHNHYTQKSLSLSBGK (SEQ 

___________ IDNO:__85;_heavychain)___________________________________________ 

VRDN-2700 DIVMTQSPLSLPVTPGEPASISC DIVNITQSBLSLPVTP QVQLQESGBGLVKPSETLSLTC 
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RSSQSIVHSNGNTYLQWYLQKBG GEPASISCRSSQSIV TVSGYSITGGYLWNWIRQPPGK 

QSPQLLIYKVSNRLYGVPDRFSG HSNGNTYLQWYLQKP GLEWIGYISYDGTNNYKPSLKD 

SGSGTDFTLKISRVEAEDVGVYY GQSBQLLIYKVSNRL RVTISRDTSKNQFSLKLSSVTA 

CFQGSHVBWTFGQGTKVEIKRTV YGVBDRFSGSGSGTD ADTAVYYGARYGRVFFDYWGQG 

AABSVFIFBBSDEQLKSGTASVV FTLKISRVEAEDVGV TLVTVSS (SEQ IDNO: 

CLLNNFYBREAKVQWKVDNALQS YYCFQGSHVBWTFGQ 99) 

GNSQESVTEQDSKDSTYSLSSTL GTKVEIKR (SEQ 

TLSKADYEKHKVYAGEVTHQGLS IDNO: 98) 

SPVTKSFNRGEC (Light 

Chain) 

QVQLQESGBGLVKBSETLSLTCT 

VSGYSITGGYLWNWIRQBBGKGL 

EWIGYISYDGTNNYKBSLKDRVT 

ISRDTSKNQFSLKLSSVTAI&DTA 

VYYCARYGRVFFDYWGQGTLVTV 

SSASTKGPSVFPLAPSSKSTSGG 

TAALGCLVKDYFBEBVTVSWNSG 

ALTSGVHTFBAVLQSSGLYSLSS 

VVTVBSSSLGTQTYICNWTHKBS 

NTKVDKRVEBKSCDKTHTCBBOB 

ABELLGGBSVFLFBBKBKDTLYI 

TREBEVTCVVVDVSHEDBEVKFN 

WYVDGVEVHNAKTKBREEQYNST 

YRVVSVLTVLHQDWLNGKEYKCK 
VSNKALBABIEKTISKAKGQBRE 
BQVYTLBBSREEI4TKNQVSLTCL 
VKGFYBSDIAVEWESNGQBENNY 

KTTBBVLDSDGSFFLYSKLTVDK 
SRWQQGNVFSCSVMHEALHNHYT 

QKSLSLSBG (Heavy 

__________ Chain)_(SEQIDNO:_82) _______________________ 

chainsoftheantibody. IninstanceswheretheVHchainisillustratedwithaFcsequencetheFc 

sequencecanbemodifiedorsubstitutedforadifferentFcregionasprovidedforherein.Howeverin 
S 

someembodimentstheantibodycancompnsetheVHandVLsequenceasprovidedforinthetables 

providedforherein.ForexampleinsomeembodimentstheantibodycomprisesoneormoreVHHC 

LCor~VL(thosesequencethathaveaconstantdomainarethecompletelightorheavychain)having 

thefollowingsequencesoravariantthereof 

ABIDNO. VL or LO VH or HO Sequence 
______________ Sequence ______________________________ 

VRDN-03100 EIVLTQSBATLSLSB QVELVESGGGVVQBGRSQRLSO 
GERATLSORASQSVS AASGFTFSSYGMHWVRQABGKG 
SYLAWYQQKBGQABR LEWVAIIWFDGSSTYYADSVRG 

LLIYDASKRATGIBA RFTISRDNSKNTLYLQMNSLRA 

RFSGSGSGTDFTLTI EDTAVYFOARELGRRYFDLWGR 

____________ SSLEBEDFAVYYOQQ GTLVSVSSASTKGBSVFBLABS 
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RSKWPPWTFGQGTKV SKSTSGGTAALGCLVKDYFPEB 

ESKRTVAAPSVFIFP VTVSWNSGALTSGVHTFPAVLQ 

BSDEQLKSGTASVVC SSGLYSLSSVVTVBSSSLGTQT 

LLNNFYBREAKVQWK YIGNVNHKBSNTKVDKKVEBKS 

VDNALQSGNSQESVT CDKTHTCBBCBABELLGGBSVF 

EQDSKDSTYSLSSTL LFBBKBKDTLI4ISRTBEVTCVV 

TLSKADYEKHKVYAC VDVSHEDBEVKFNWYVDGVEVH 

EVTHQGLSSBVTKSF NAKTKPREEQYNSTYRVVSVLT 

NRGEC (SEQ ID VLHQDWLNGKEYKCKVSNKALB 

NO: 1) APIEKTISKAKGQPREPQVYTL 

BBSRDELTKNQVSLTCLVKGFY 

BSDIAVEWESNGQBENNYKTTB 

BVLDSDGSFFLYSKLTVDKSRW 

QQGNVFSCSVI4HEALHNHYTQK 

SLSLSBGK (SEQ ID S 

____________ ___________________ 2) 

VRDN-02100 DIVMTQSBLSLBVTB QVQLQESGBGLVKBSETLSLTC 
GEBASISCRSSQSIV TVSGYSITGGYLWNWIRQBBGK 

HSNGNTYLQWYLQKB GLEWIGYISYDGTNNYKBSLKD 

GQSBQLLIYKVSNRL RVTISRDTSKNQFSLKLSSVTA 

YGVBDRFSGSGSGTD ADTAVYYCARYGRVFFDYWGQG 

FTLKISRVEAEDVGV TLVTVSSASTKGBSVFBLABSS 

YYGFQGSHVBWTFGQ KSTSGGTAALGCLVKDYFBEBV 

GTKVEIKRTVAZYBSV TVSWNSGALTSGVHTFBAVLQS 

FIFBBSDEQLKSGTA SGLYSLSSVVTVBSSSLGTQTY 

SVVCLLNNFYBREAK ICNVNHKBSNTKVDKRVEBKSC 

VQWKVDNALQSGNSQ DKTHTCBBCBABELLGGBSVFL 

ESVTEQDSKDSTYSL FBBKBKDTLMISRTBEVTCVVV 

SSTLTLSKADYEKHK DVSHEDBEVKFNWYVDGVEVHN 

VYACEVTHQGLSSBV AKTKBREEQYNSTYRVVSVLTV 

TKSFNRGEG (SEQ LHQDWLNGKEYKCKVSNKALBA 

IDNO: 3) BIEKTISKAKGQBREBQVYTLB 

BSREEMTKNQVSLTGLVKGFYB 

SDIAVEWESNGQBENNYKTTBB 

VLDSDGSFFLYSKLTVDKSRWQ 

__________ ________________ LSLSBGK (SEQ IDNO: 4) 

VRDN-02200 SSELTQDBAVSVALG EVQLVQSGAEVKKBGSSVKVSC 
QTVRITCQGDSLRSY KASGGTFSSYAISWVRQABGQG 

YATWYQQKBGQABIL LEWMGGIIBIFGTANYAQKFQG 

VIYGENKRBSGIBDR RVTITADKSTSTAYMELSSLRS 

FSGSSSGNTASLTIT EDTAVYYCARABLRFLEWSTQD 

GAQAEDEADYYCKSR HYYYYYI4DVWtKGTTVTVSSAS 

DGSGQHLVFGGGTKL TKGBSVFBLABSSKSTSGGTAA 

TVLGQBKAABSVTLF LGCLVKDYFBEBVTVSWNSGAL 

BBSSEELQAI\IKATLV TSGVHTFBAVLQSSGLYSLSSV 

CLISDFYBGAVTVAW VTVBSSSLGTQTYIGNVNHKBS 

KADSSBVKAGVETTT NTKVDKKVEBKSCDKTHTCBBC 

BSKQSNNKYAASSYL BABELLGGBSVFLFBBKBKDTL 

SLTBEQWKSHRSYSC 1VIISRTBEVTCV'JVDVSHEDBEV 

QVTHEGSTVEKTVAB KFNWYVDGVEVHNAKTKBREEQ 

AECS (SEQ ID YNSTYRVVSVLTVLHQDWLNGK 
EYKCKVSNKALBABIEKTISKA 

NO: 5) 
KGQBREBQVYTLBBSREE1'4TKN 

____________ __________________ QVSLTCLVKGFYBSDIAVEWES 
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NGQBENNYKTTPPVLDSDGSFF 

LYSKLTVDKSRWQQGNVFSCSV 

1'4HEALHNHYTQKSLSLSBGK 

___________ ________________ (SEQ IDNO: 6) 

VRDN-02300 DIQMTQFPSSLSASV EVQLLESGGGLVQPGGSLRLSC 
GDRVTITCPASQGIR TASGFTFSSYATYINWVRQABGKG 

NDLGWYQQKBGKABK LEWVSAISGSGGTTFYADSVKG 

RLIYAZYSRLHRGVBS RFTISRDNSRTTLYLQI4NSLRA 

RFSGSGSGTEFTLTI EDTAVYYCAKDLGWSDSYYYYY 

SSLQBEDFATYYCLQ GMDVINGQGTTVTVSSASTKGBS 

HNSYPCSFGQGTKLE VFPLAPCSRSTSESTAALGCLV 

IKRTVAAPSVFIFPP KDYFPEPVTVSWNSGALTSGVH 

SDEQLKSGTASVVCL TFBAVLQSSGLYSLSSVVTVBS 

LNNFYBREAKVQWKV SNFGTQTYTCNVDHKBSNTKVD 

DNALQSGNSQESVTE KTVERKCCVECBBCBABBVAGB 

QDSKDSTYSLSSTLT SVFLFBBKBKDTLMISRTBEVT 

LSKADYEKHKVYACE CV'JVDVSHEDBEVQFNWYVDGV 

VTHQGLSSPVTKSFN EVHNAKTKPREEQFNSTFRVVS 

RGEC (SEQ ID VLTVVHQDWLNGKEYKCKVSNK 

NO: 7) GLPAPIEKTISKTKGQPREPQV 

YTLBBSREEMTKNQVSLTCLVK 

GFYBSDIAVEWESNGQBENNYK 

TTBBI4LDSDGSFFLYSKLTVDK 

SRWQQGNVFSCSVMHEALHNHY 

TQKSLSLSBG (SEQ ID S 

_____________ ____________________ 53) 

VRDN-02400 DVVMTQSBLSLBVTB QVQLQESGBGLVKBSGTLSLTC 
GEPASISCRSSQSLL AVSGGSISSSNWWSWVRQPPGK 

HSNGYNYLDWYLQKP GLEWIGEIYHSGSTNYNPSLKS 

GQSBQLLIYLGSNRA RVTISVDKSKNQFSLKLSSVTA 

SGVBDRFSGSGSGTD ADTAVYYCARWTGRTDAFDIWG 

FTLKISRVEAEDVGV QGTMMTVSSASTKGBSVFBLAB 

YYGMQGTHWBLTFGQ SSKSTSGGTAALGCLVKDYFBE 

GTKVEIKRTVAZYBSV BVTVSWNSGALTSGVHTFBAVL 

FIFBBSDEQLKSGTA QSSGLYSLSSVVTVBSSSLGTQ 

VQWKVDNALQSGNSQ SCDKTHTCPBCPAPELLGGPSV 

ESVTEQDSKDSTYSL FLFBBKBKDTLMISRTBEVTCV 

SSTLTLSKADYEKHK VVDVSHEDBEVKFNWYVDGVEV 

VYACEVTHQGLSSBV HNAKTKBREEQYNSTYRVVSVL 

TKSFNRGEG (SEQ TVLHQDWLNGKEYKGKVSNKAL 

IDNO: 9) BABIEKTISKAKGQBREBQVYT 

LPPSRDELTKNQVSLTCLVKGF 

YPSDIAVEWESNGQPENNYKTT 

PPVLDSDGSFFLYSKLTVDKSR 

WQQGNVFSCSVNIHEALHNHYTQ 

KSLSLSBGK (SEQ IDNO: 

_____________ ____________________ 10) 

VRDN-02500 EIVLTQSBGTLSVSB EVQLVQSGGGLVKBGGSLRLSC 
GERATLSCRASQSIG AI&SGFTFSSFAIAHWVRQABGKG 

SSLHWYQQKBGQABR LEWISVIDTRGATYYADSVKGR 

LLIKYASQSLSGIBD FTISRDNAKNSLYLQMNSLRAE 

RFSGSGSGTDFTLTI DTAVYYCARLGNFYYGI4DVWGQ 

SRLEPEDFAVYYCHQ GTTVTVSSASTKGPSVFPLAPS 

____________ SSRLPHTFGQGTKVE SKSTSGGTAALGCLVKDYFPEB 
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IKRTVAAPSVFIFPP VTVSWNSGALTSGVHTFPAVLQ 

SDEQLKSGTASVVCL SSGLYSLSSVVTVPSSSLGTQT 

LNNFYBREAKVQWKV YICNVNHKBSNTKVDKKVEBKS 

DNALQSGNSQESVTE CDKTHTCBBCBABELLGGBSVF 

QDSKDSTYSLSSTLT LFBBKBKDTLMISRTBEVTCVV 

LSKADYEKHKVYACE VDVSHEDBEVKFNWYVDGVEVH 

VTHQGLSSBVTKSFN NAKTKBREEQYNSTYRVVSVLT 

RGEC (SEQ ID VLHQDWLNGKEYKCKVSNKALB 

NO: 11) APIEKTISKAKGQPREPQVYTL 

PBSRDELTKNQVSLTCLVKGFY 

BSDIAVEWESNGQBENNYKTTB 

BVLDSDGSFFLYSKLTVDKSRW 

QQGNVFSCSVI4HEALHNHYTQK 

SLSLSBGK (SEQ ID S 

____________ ___________________ 12) 

VRDN-02700 DIVMTQSBLSLBVTB QVQLQESGBGLVKBSETLSLTC 
GEBASISCRSSQSIV TVSGYSITGGYLWNWIRQBBGK 

HSNGNTYLQWYLQKP GLEWIGYISYDGTNNYKPSLKD 

GQSBQLLIYKVSNRL RVTISRDTSKNQFSLKLSSVTA 

YGVBDRFSGSGSGTD ADTAVYYCARYGRVFFDYWGQG 

FTLKISRVEAEDVGV TLVTVSSASTKGBSVFBLABSS 

YYGFQGSHVBWTFGQ KSTSGGTAALGCLVKDYFBEBV 

GTKVEIKRTVAZYBSV TVSWNSGALTSGVHTFBAVLQS 

FIFBBSDEQLKSGTA SGLYSLSSVVTVBSSSLGTQTY 

SVVCLLNNFYBREAK ICNVNHKBSNTKVDKRVEBKSC 

VQWKVDNALQSGNSQ DKTHTCPPGBAPELLGGPSVFL 

ESVTEQDSKDSTYSL FPPKPKDTLYITREPEVTCVVV 
SSTLTLSKADYEKHK DVSHEDBEVKFNWYVDGVEVHN 

VYACEVTHQGLSSBV AKTKBREEQYNSTYRVVSVLTV 

TKSFNRGEG (SEQ LHQDWLNGKEYKCKVSNKALBA 

IDNO: 3) BIEKTISKAKGQBREBQVYTLB 
BSREEMTKNQVSLTCLVKGFYB 
SDIAVEWESNGQPENNYKTTPB 

VLDSDGSFFLYSKLTVDKSRWQ 
QGNVFSCSVMHEALHNHYTQKS 

VRDN-O1100 DVVMTQTPLSLPVSL QVQLVQSGAEVVKPGASVKLSC 
GDBASISCRSSQSIV KASGYTFTSYWMHWVKQRBGQG 
HSNVNTYLEWYLQKB LEWIGEINBSNGRTNYNQKFQG 
GQSBRLLIYKVSNRF KATLTVDKSSSTAYMQLSSLTS 

SGVBDRFSGSGAGTD EDSAVYYFARGRBDYYGSSKWY 

FTLRISRVEAEDLGI FDVV~GQGTTVTVSS (SEQ ID 

YYGFQGSHVBPTFGG NO: 14) 

GTKLEIKR (SEQ 

____________ IDNO:__13) __________________________ 

VRDN-02600 DIQMTQSPLSLSASV EVQLLESGGGLVQPGGSLRLSC 
GDRVTITCQASRDIR AASGFTFSIYRMQWVRQAPGKG 
NYLNWYQQKBGKABK LEWVSGISBSGGTTWYADSVKG 
LLIYDASSLQTGVBS RFTISRDNSKNTLYLQMNSLPA 

RFGGSGSGTDFSFTI EDTAVYYCARWSGGSGYAFDIW 

GSLQBEDIATYYCQQ GQGTI4VTVSS (SEQ ID S 

FDSLBHTFGQGTKLE 16) 

1K (SEQ IDNO: 
____________ 15) ___________________________ 

VRDN-02301 DIQMTQFBSSLSASV EVQLLESGGGLVQBGGSLRLSC 
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GDRVTITCRASQGIR TASGFTFSSYAMNWVRQAPGKG 

NDLGWYQQKBGKAPK LEWVSAISGSGGTTFYADSVKG 

RLIYAZkSRLHRGVBS RFTISRDNSRTTLYLQMNSLPA 

RFSGSGSGTEFTLTI EDTAVYYCAKDLGWSDSYYYYY 

SSLQBEDFATYYCLQ GMDVINGQGTTVTVSS (SEQ 
HNSYBSSFGQGTKLE IDNO: 80) 

1K (SEQ IDNO: 

79) 

VRDN-O11O1 DVVMTQTBLSLBVSL QVQLVQSGAEVVKBGASVKLSC 
GDPASISCRSSQSIV KASGYTFTSYWMHWVKQRPGQG 

HSNVNTYLEWYLQKP LEWIGEINPSNGRTNYNQKFQG 

GQSBKLLIYKVSNRF KATLTVDKSSSTAYMQLSSLTS 

SGVBDRFSGSGAGTD EDSAVYYFARGRBDYYGSSKWY 

FTLRISRVEAEDLGI FDVV~GQGTTVTVSS (SEQ ID 

YYGFQGSHVBBTFGG NO: 14) 

GTKLEIKR (SEQ 

__________ IDNO: ______________________ 

_____________ 86) ____________________________ 

VRDN- DVVMTQTBLSLBVSL QVQLVQSGAEVVKBGASVKLSS 
OllOGA or GDBASISCRSSQSIV KASGYTFTSYWMHWVKQRBGQG 

HSNVNTYLEWYLQKP LEWIGEINPSNGRTNYNQKFQG 

0111GB GQSBKLLIYKVSNRF KATLTVDKSSSTAYMQLSSLTS 
SGVBDRFSGSGAGTD EDSAVYYFARGRBDYYGSSKWY 

FTLRISRVEAEDLGI FDVV~GQGTTVTVSS (SEQ ID 

YYGFQGSHVBBTFGG NO: 91) 

GTKLEIKR (SEQ 

____________ IDNO:__86) ___________________________ 

[00122] InsomeembodimentsthevariablelightchainassetforthinSEQIDNO:13does 

nothavetheC-terminalarginineresidue.Thisisillustratedforexampleinthefollowingsequence: 

DV'JMTQTBLSLBVSLGDBASISORSSQSIVHSNVNTYLEWYLQKBGQSBRLLIYKVSNRFSGVBDRFSGSGAGTDF 

TLRISRVEAEDLGIYYCFQGSHVBBTFGGGTKLEIK (SEQ IDNO: 97).  

ofSEQIDNO:13itcanbesubstitutedwithasequenceofSEQIDNO:97.  

[00124] InsomeembodimentstheheavychainvariableregionassetforthinSEQIDNO: 

14cancomprisesaC22Ssubstitution.Thisisillustratedinthefollowingsequence: 

QVQLVQSGAEVVKPGASVKLSSLASGYTFTSYWMHWVKQRBGQGLEWIGEINBSNGRTNYNQKFQGKATLTVDKSS 

STAYMQLSSLTSEDSAVYYFARGRPDYYGSSKWYFDVVIGQGTTVTVSS (SEQ IDNO: 96).  

[00125] AccordinglyinsomeembodimentstheantibodycomprisesaVIIsequenceofSEQ 

lIDNO:96andaMLsequenceofSEQlIDNO:13orSEQIDNO:97.  

[00126] Insomeembodimentstheantibodycomprisesa\THofSEQTEDNO:14andaVL 

sequenceofSEQlIDNO:97.  

[00127] InsomeembodimentstheantibodycomprisesaNFLofSEQlIDNO:98anda\TH 

ofSEQEDNO:99.InsomeembodimentstheantibodycomprisesaNFLofSEQIDNO:98anda\TH 

38 

[00123] Thusinsomeembodimentswherethevariablelightchaincomprisesthesequence



WO20221081799 PCT/IJS2021/054907 

ofSEQIDNO:99withaFcregioncomprisingtheM252YS254TandT256Emutations.Insome 

embodimentstheantibodycomprisesa~VLofSEQlIDNO:98andaVHofSEQIDNO:99withaFc 

regioncomprisingtheM428LandN434Smutations.  

[00128] AsprovidedforhereintheheavychaincanbelinkedtoaFcregionincluding 

thosewithmutationsthatcanaffectthehalf-lifeoftheantibody.Non-limitingmutationsintheFcregion 

areprovidedforherein.  

[00129] InthetablesprovidedforhereintheLCandHCmaybeillustratedwiththeVH 

and~VLdomainswithorwithoutconstantregions.Theconstantregionscanbereplacedasprovidedfor 

herein.TheMRandVLregionscanbeusedtoformanantibodyasprovidedforherein.The'PHand 

theMLsequencescanbeinanyformatincludingbutnotlimitedtoascFvformatwheretheVIIIand 

\TLregionsarelinkedwithapeptidelinker.Examplesofpeptidelinkersthatcanbeusedtolinkvarious 

peptidesprovidedforhereinincludebutarenotlimitedto:(GGGGS) 1 1 (SEQEDNO:73);(GGGGA) 1 1 

(SEQlIDNO:74),oranycombinationthereofwhereineachnisindependently1-5. Income 

embodimentsthevariableregionsarenotlinkedwithapeptidelinker. Insomeembodimentsthe 

antibodycomprisesSEQIDNO:1andSEQIDNO:2,ortheCDRregionsthereof Insome 

embodimentstheantibodycomprisesSEQlIDNO:3andSEQIDNO:4,ortheCDRregionsthereof 

ITnsomeembodimentstheantibodycomprisesSEQEDNO:5andSEQIDNO:6,ortheCDRregions 

thereofInsomeembodimentstheantibodycomprisesSEQIDNO:7andSEQIDNO:8,ortheCDR 

regionsthereofInsomeembodimentstheantibodycomprisesSEQlIDNO:9andSEQIDNO:10,or 

NO:12,ortheCDRregionsthereofInsomeembodimentstheantibodycomprisesSEQlIDNO:13 

andSEQEDNO:14,ortheCDRregionsthereofInsomeembodimentstheantibodycomprisesSEQ 

lIDNO:15andSEQIDNO:16,ortheCDRregionsthereof 

[00130] Insomeembodimentsanantibodyorantigenbindingfragmentthereofis 

providedwhereintheantibodyorantibodyfragmentcomprisesapeptideselectedfromthefollowing 

table.  

Ab IDNo LCDR1 LCDR2 LCDR3 HCDR1 HCDR2 HCDR3 
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VRDN- RASQSV DASKRAT QQRSKWBPWT SYGI4H IIWFDGSSTYYADS ELGRRYFDL 
03100 SSYLA (SEQ ID (SEQ ID (SEQ ID VRG (SEQ ID (SEQ ID 

(SEQ NO: 18) NO: 19) NO: 20) NO: 21) NO: 22) 
IDNO: 

_____________ 17) _____________ _____________ ____________ __________________ _____________ 

\TRDN- RSSQSI KVSNRLY FQGSHVBWT GGYLWN YISYDGTNNYKBSL YGRVFFDY 

02100/2700 VHSNGN (SEQ ID (SEQ ID (SEQ ID KD (SEQ ID S (SEQ ID 
TYLQWY NO: 24) NO: 25) NO: 26) 27) NO: 28) 

LQ 

(SEQ 
IDNO: 

_____________ 23) _____________ __________________ _____________ 

VRDN- QGDSLR GENKRPS KSRDGSGQHL SYAIS GIIPIFGTANYAQK APLRFLEWST 

02200 SYYAT (SEQ ID V (SEQ ID (SEQ ID FQG (SEQ ID QDHYYYYYMD 
(SEQ NO: 30) NO: 31) NO: 32) NO: 33) V (SEQ ID 
IDNO: NO: 34) 

_____________ 29) _____________ __________________ _____________ 

\TRDN- RASQGI AASRLHR LQHNSYBCS SYA1'4N AISGSGGTTFYADS DLGWSDSYYY 

02300 RNDLG (SEQ ID (SEQ ID (SEQ ID VKG (SEQ ID YYGMDV 
(SEQ NO: 36) NO: 37) NO: 38) NO: 39) (SEQ ID 
IDNO: NO: 40) 

_____________ 35) _____________ __________________ _____________ 

VRDN- RSSQSL LGSNRA MQGTHWBLT SSSNWWS EIYHSGSTNYNBSL WTGRTDAFDI 

02400 LHSNGY (SEQ ID (SEQ ID (SEQ ID KS (SEQ ID S (SEQ ID 
NYLD NO: 42) NO: 43) NO: 44) 45) NO: 46) 

(SEQ 

IDNO: 

_____________ 41) _____________ ______________ ____________ ___________________ ______________ 

VRDN- RASQSI YASQSLS HQSSRLBHT SFAI4H VIDTRGATYYADSV LGNFYYGMDV 

02500 GSSLH (SEQ ID (SEQ ID (SEQ ID KG (SEQ ID S (SEQ ID 
(SEQ NO: 48) NO: 49) NO: 50) 51) NO: 52) 

IDNO: 

_____________ 47) _____________ _____________ ____________ __________________ _____________ 

\TRDN- RSSQSI KVSNRFS FQGSHVBBT SYW1'4H GEINBSNGRTNYNQ GRBDYYGSSK 

A/1100B TYLE NO: 54) NO: 55) NO: 56) NO: 57) IDNO: 58) (SEQ 
IDNO: 

_____________ 53) _____________ __________________ _____________ 

VRDN-2600 QASRDI DASSLQT QQFDSLBHT IYFThIQ GISBSGGTTWYADS WSGGSGYAFD 
RNYLN (SEQ ID (SEQ ID (SEQ ID VK (SEQ ID S I (SEQ ID 

(SEQ NO: 60) NO: 61) NO: 62) 63) NO: 64) 

IDNO: 

_____________ 59) _____________ __________________ _____________ 

VRDN-2301 RASQGI AASRLHR LQHNSYBSS SYA1'4N AISGSGGTTFYADS DLGWSDSYYY 
RNDLG (SEQ ID (SEQ ID (SEQ ID VKG (SEQ ID YYGMDV 
(SEQ NO: 36) NO: 81) NO: 38) NO: 39) (SEQ ID 

IDNO: NO: 40) 

_____________ 35) _____________ __________________ _____________ 

[00131] Insomeembodiments anantibodyorantibodybindingfragmentthereof 

comprisesaheavyorlightchainCDRhavingasequenceofSEQIDNOs:17-64and81. Income 

embodimentsanantibodyorantibodybindingfragmentthereofcomprisesalightchainCDRhaving 
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asequenceofSEQlIDNO:17,18,19,23,24,25,29,30,31,35,36,37,41,42,43,47,48,49,53,54 

55,5960,61,or81. Insomeembodimentsanantibodyorantibodybindingfragmentthereof 

comprisesaheavychainCDRhavingasequenceofSEQlIDNO:20,21,22,26,27,28,32,33,34,38 

39,40,44,45,46,50,51,52,56,57,58,62,63,or64.  

[00132] Insomeembodiments anantibodyorantibodybindingfragmentthereof 

comprisesalightchainhavingaLCDR1,aLCDR2,andaLCDR3whereintheLCDR1hasasequence 

ofSEQIDNO:17,23,29,35,41,47,53,or59theLCDR2hasasequenceofSEQIDNO:18,24,30 

36,42,48,54,or6OandtheLCDR3hasasequenceofSEQlIDNO:19,25,31,37,43,49,55,61,or 

81.  

[00133] Insomeembodiments anantibodyorantibodybindingfragmentthereof 

comprisesaheavychainhavingaHCDR1,aHCDR2andaHCDR3whereintheHCDR1hasa 

sequenceofSEQEDNO:20,26,32,38,44,50,56,or62theHCDR2hasasequenceofSEQEDNO: 

21,27,33,39,45,51,57,or63andtheHCDR3hasasequenceofSEQIDNO:22,28,34,40,46,52 

58,or64.  

[00134] ThedifferentCDRmotifscanbecombinedinanycombinationincludingthosenot 

depictedinthetableabove. Forexamplethefollowingembodimentsareprovidedasnon-limiting 

examplesofsuchcombinations.  

[00135] Insomeembodiments anantibodyorantigenbindingfragmentthereof 

comprises:(i)alightchainvariableregioncomprisinglightchainCDRICDR2,andCDR3sequences 

CDR2hastheaminoacidsequenceofSEQIDNO:1&andthelightchainCDR3sequencehasthe 

aminoacidsequenceofSEQTEDNO:19and(ii)aheavychainvariableregioncomprisingheavychain 

CDR1CDR2andCDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacid 

sequenceofSEQIDNO:20;theheavychainCDR2sequencehastheaminoacidsequenceofSEQlID 

NO:21~andtheheavychainCDR3sequencehastheaminoacidsequenceofSEQlIDNO:22'orvariants 

ofanyoftheforegoing.  

[00136] Insomeembodiments anantibodyorantigenbindingfragmentthereof 

comprises:(i)alightchainvariableregioncomprisinglightchainCDRICDR2,andCDR3sequences 

whereinthelightchainCDR1sequencehastheaminoacidsequenceofSEQIDNO:23;thelightchain 

CDR2hastheaminoacidsequenceofSEQTEDNO:21andthelightchainCDR3sequencehasthe 
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aminoacidsequenceofSEQlIDNO:25and(ii)aheavychainvariableregioncomprisingheavychain 

CDR1CDR2andCDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacid 

sequenceofSEQIDNO:26;theheavychainCDR2sequencehastheaminoacidsequenceofSEQlID 

NO:2?andtheheavychainCDR3sequencehastheaminoacidsequenceofSEQlIDNO:28orvariants 

ofanyoftheforegoing.  

[00137] Insomeembodiments anantibodyorantigenbindingfragmentthereof 

comprises:(i)alightchainvariableregioncomprisinglightchainCDRICDR2,andCDR3sequences 

whereinthelightchainCDR1sequencehastheaminoacidsequenceofSEQIDNO:29;thelightchain 

CDR2hastheaminoacidsequenceofSEQlIDNO:30andthelightchainCDR3sequencehasthe 

aminoacidsequenceofSEQlIDNO:31and(ii)aheavychainvariableregioncomprisingheavychain 

CDR1CDR2andCDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacid 

sequenceofSEQlIDNO:32theheavychainCDR2sequencehastheaminoacidsequenceofSEQlID 

NO:330 andtheheavychainCDR3sequencehastheaminoacidsequenceofSEQEDNO:34orvariants 

ofanyoftheforegoing.  

[00138] Insomeembodiments anantibodyorantigenbindingfragmentthereof 

comprises:(i)alightchainvariableregioncomprisinglightchainCDRICDR2,andCDR3sequences 

whereinthelightchainCDR1sequencehastheaminoacidsequenceofSEQIDNO:35;thelightchain 

CDR2hastheaminoacidsequenceofSEQEDNO:36andthelightchainCDR3sequencehasthe 

aminoacidsequenceofSEQEDNO:37and(ii)aheavychainvariableregioncomprisingheavychain 

sequenceofSEQIDNO:38;theheavychainCDR2sequencehastheaminoacidsequenceofSEQED 

NO:39andtheheavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:4O~orvariants 

ofanyoftheforegoing.  

[00139] Insomeembodiments anantibodyorantigenbindingfragmentthereof 

comprises:(i)alightchainvariableregioncomprisinglightchainCDRICDR2,andCDR3sequences 

whereinthelightchainCDR1sequencehastheaminoacidsequenceofSEQIDNO:41;thelightchain 

CDR2hastheaminoacidsequenceofSEQIDNO:41andthelightchainCDR3sequencehasthe 

aminoacidsequenceofSEQIDNO:4{and(ii)aheavychainvariableregioncomprisingheavychain 

CDR1CDR2andCDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacid 

sequenceofSEQIDNO:44~theheavychainCDR2sequencehastheaminoacidsequenceofSEQED 

42 

CDR1CDR2andCDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacid



WO20221081799 PCT/IJS2021/054907 

NO:4tandtheheavychainCDR3sequencehastheaminoacidsequenceofSEQEDNO:46orvariants 

ofanyoftheforegoing.  

[00140] Insomeembodiments anantibodyorantigenbindingfragmentthereof 

comprises:(i)alightchainvariableregioncomprisinglightchainCDRICDR2,andCDR3sequences 

whereinthelightchainCDR1sequencehastheaminoacidsequenceofSEQIDNO:47;thelightchain 

CDR2hastheaminoacidsequenceofSEQIDNO:4&andthelightchainCDR3sequencehasthe 

aminoacidsequenceofSEQlIDNO:49and(ii)aheavychainvariableregioncomprisingheavychain 

CDR1CDR2andCDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacid 

sequenceofSEQEDNO:50;theheavychainCDR2sequencehastheaminoacidsequenceofSEQlID 

NO:S1andtheheavychainCDR3sequencehastheaminoacidsequenceofSEQlIDNO:SZorvariants 

ofanyoftheforegoing.  

[00141] Insomeembodiments anantibodyorantigenbindingfragmentthereof 

comprises:(i)alightchainvariableregioncomprisinglightchainCDRICDR2,andCDR3sequences 

whereinthelightchainCDR1sequencehastheaminoacidsequenceofSEQIDNO:53;thelightchain 

CDR2hastheaminoacidsequenceofSEQlIDNO:54andthelightchainCDR3sequencehasthe 

aminoacidsequenceofSEQlIDNO:55and(ii)aheavychainvariableregioncomprisingheavychain 

CDR1CDR2andCDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacid 

sequenceofSEQIDNO:56;theheavychainCDR2sequencehastheaminoacidsequenceofSEQlID 

NO:57andtheheavychainCDR3sequencehastheaminoacidsequenceofSEQEDNO:58~orvariants 

[00142] Insomeembodiments anantibodyorantigenbindingfragmentthereof 

comprises:(i)alightchainvariableregioncomprisinglightchainCDRICDR2,andCDR3sequences 

whereinthelightchainCDR1sequencehastheaminoacidsequenceofSEQIDNO:59;thelightchain 

CDR2hastheaminoacidsequenceofSEQEDNO:60andthelightchainCDR3sequencehasthe 

aminoacidsequenceofSEQEDNO:61~and(ii)aheavychainvariableregioncomprisingheavychain 

CDR1CDR2andCDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacid 

sequenceofSEQIDNO:6%theheavychainCDR2sequencehastheaminoacidsequenceofSEQED 

NO:63~andtheheavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:64orvariants 

ofanyoftheforegoing.  
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[00143] Insomeembodiments anantibodyorantigenbindingfragmentthereof 

comprises:(i)alightchainvariableregioncomprisinglightchainCDRICDR2,andCDR3sequences 

whereinthelightchainCDR1sequencehastheaminoacidsequenceofSEQIDNO:35;thelightchain 

CDR2hastheaminoacidsequenceofSEQEDNO:36andthelightchainCDR3sequencehasthe 

aminoacidsequenceofSEQIDNO:81and(ii)aheavychainvariableregioncomprisingheavychain 

CDR1CDR2andCDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacid 

sequenceofSEQIDNO:38;theheavychainCDR2sequencehastheaminoacidsequenceofSEQlID 

NO:390andtheheavychainCDR3sequencehastheaminoacidsequenceofSEQlIDNO:40orvariants 

ofanyoftheforegoing.  

[00144] InsomeembodimentsthelightchainvariableregionCDR1isreplacedwithany 

oftheotherlightchainCDR1sequences.InsomeembodimentsthelightchainvariableregionCDR2 

isreplacedwithanyoftheotherlightchainCDR2sequences.Insomeembodimentsthelightchain 

variableregionCDR3isreplacedwithanyoftheotherlightchainCDR3sequences.Insome 

embodimentstheheavychainvariableregionCDR1isreplacedwithanyoftheotherlightchainCDR1 

sequences.InsomeembodimentstheheavychainvariableregionCDR2isreplacedwithanyofthe 

otherlightchainCDR2sequences.InsomeembodimentstheheavychainvariableregionCDR3is 

replacedwithanyoftheotherlightchainCDR3sequences.  

[00145] Insomeembodimentstheantibodyorantigenbindingfragmentthereoforprotein 

isprovidedthatcomprisesapeptidehavingasequenceassetforthinanyofSEQIDNOs:1,3,5,7,9, 

[00146] Insomeembodiments theantibodyorantigenbindingfragmentthereof 

comprisesasequenceoforavariantofanyoftheforegoing.  

[00147] Insomeembodiments theantibodyorantigenbindingfragmentthereof 

comprisesasequenceofSEQlIDNOs:65,oravariantofanyoftheforegoing.Insomeembodiments 

theantibodyorantigenbindingfragmentthereofcomprisesasequenceofSEQlIDNOs:66,oravariant 

ofanyoftheforegoing. Insomeembodimentstheantibodyorantigenbindingfragmentthereof 

comprisesasequenceofSEQlIDNOs:67,oravariantofanyoftheforegoing.Insomeembodiments 

theantibodyorantigenbindingfragmentthereofcomprisesasequenceofSEQlIDNOs:68,oravariant 

ofanyoftheforegoing.Insomeembodimentstheantibodyorantigenbindingfragmentthereof 

comprisesasequenceofSEQlIDNOs:69,oravariantofanyoftheforegoing.Insomeembodiments 
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theantibodyorantigenbindingfragmentthereofcomprisesasequenceofSEQlIDNOs:70,oravariant 

ofanyoftheforegoing.Insomeembodimentstheantibodyorantigenbindingfragmentthereof 

comprisesasequenceofSEQlIDNOs:71, oravariantofanyoftheforegoing.Insomeembodiments 

theantibodyorantigenbindingfragmentthereofcomprisesasequenceofSEQlIDNOs:72,oravariant 

ofanyoftheforegoing. Insomeembodimentstheantibodyorantigenbindingfragmentthereof 

comprisesasequenceofSEQTEDNOs:78,oravariantofanyoftheforegoing.Insomeembodiments 

theantibodyorantigenbindingfragmentthereofcomprisesasequenceofSEQlIDNOs:82,oravariant 

ofanyoftheforegoing. Insomeembodimentstheantibodyorantigenbindingfragmentthereof 

comprisesasequenceofSEQEDNOs:85,oravariantofanyoftheforegoing.  

[00148] InsomeembodimenttheVLand/orVHsequencesareasprovidedherein.Insome 

embodimentstheVLsequencesareprovidedaselementsofthelightchain(LC).Insomeembodiments 

the VLsequencesthatareprovidedaselementsofthelightchain(LC)areunderlinedintheLC 

sequence.InsomeembodimentstheVHsequencesthatareprovidedaselementsoftheheavychain 

(LC)areunderlinedintheHCsequence.  

[00149] Insomeembodimentsanantibodyorantigenbindingfragmentthereofcomprises 

aVLpeptideassetforthinSEQEDNOs:1,3,5,7,9,11,13,15,79,or86oranycombinationthereof 

herein.  
TheVLpeptidecancompriseavariantofanyofthesesequencesasprovidedfor S 

[00150] Insomeembodimentsanantibodyorantigenbindingfragmentthereofcomprises 

aVHpeptideassetforthinSEQIDNOs:2,4,6,8,10,12,14,16,80,or83,oranycombinationthereof 

TheVHpeptidecancompriseavariantofanyofthesesequencesasprovidedfor S 

[00151] Insomeembodimentsanantibodyorantigenbindingfragmentthereofcomprises 

aVHpeptideandaVLpeptidewhereinthewhereintheVHpeptidecomprisesasequenceassetforthin 

SEQIDNO:2,4,6,8,10,12,14,16,80,or83andtheVLpeptidecomprisesasequenceassetforthin 

SEQIDNO:1,3,5,7,9,11,13,15,79,or86.  

[00152] Insomeembodimentsanantibodyorantigenbindingfragmentthereofcomprises 

aVHpeptideandaVLpeptidewhereintheVHpeptidecomprisesasequenceassetforthinSEQIDNO: 

2andtheVLpeptidecomprisesasequenceassetforthinSEQIDNO:1. Insomeembodimentsan 
S 

antibodyorantigenbindingfragmentthereofcompnsesaVHpeptideandaVLpeptidewhereinthe 

VHpeptidecomprisesasequenceassetforthinSEQIDNO:4andtheVLpeptidecomprisesasequence 

assetforthinSEQIDNO:3. Insomeembodimentsanantibodyorantigenbindingfragmentthereof 
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comprisesaVHpeptideandaVLpeptidewhereintheVHpeptidecomprisesasequenceassetforthin 

SEQIDNO:6andtheVLpeptidecomprisesasequenceassetforthinSEQIDNO:5.Insome 

embodimentsanantibodyorantigenbindingfragmentthereofcomprisesaVHpeptideandaVL 

peptidewhereintheVHpeptidecomprisesasequenceassetforthinSEQlIDNO:8andtheVLpeptide 

comprisesasequenceassetforthinSEQlIDNO:7.Insomeembodimentsanantibodyorantigen 
S 

bindingfragmentthereofcompnsesaVHpeptideandaVLpeptidewhereintheVHpeptidecomprises 

asequenceassetforthinSEQIDNO:10andtheVLpeptidecomprisesasequenceassetforthinSEQ 

lIDNO:9.InsomeembodimentsanantibodyorantigenbindingfragmentthereofcomprisesaVH 

peptideandaVLpeptidewhereintheVHpeptidecomprisesasequenceassetforthinSEQEDNO:12 

andtheVLpeptidecomprisesasequenceassetforthinSEQlIDNO:11. Insomeembodimentsan 
S 

antibodyorantigenbindingfragmentthereofcompnsesaVHpeptideandaVLpeptidewhereinthe 

VHpeptidecomprisesasequenceassetforthinSEQEDNO:14andtheVLpeptidecomprisesasequence 

assetforthinSEQlIDNO:13. Insomeembodimentsanantibodyorantigenbindingfragmentthereof 

comprisesaVHpeptideandaVLpeptidewhereintheVHpeptidecomprisesasequenceassetforthin 

SEQIDNO:16andtheVLpeptidecomprisesasequenceassetforthinSEQIDNO:15.Insome 

embodimentsanantibodyorantigenbindingfragmentthereofcomprisesaVHpeptideandaVL 

peptidewhereintheVHpeptidecomprisesasequenceassetforthinSEQlIDNO:80andtheVLpeptide 

comprisesasequenceassetforthinSEQlIDNO:79.Insomeembodimentsanantibodyorantigen 
S 

bindingfragmentthereofcompnsesaVHpepticleandaVLpeptidewhereintheVHpeptidecomprises 

lIDNO:3. InsomeembodimentsanantibodyorantigenbindingfragmentthereofcomprisesaVH 

peptideandaVLpeptidewhereintheVHpeptidecomprisesasequenceassetforthinSEQIDNO:14 

andtheVLpeptidecomprisesasequenceassetforthinSEQIDNO:86.  

[00153] Insomeembodimentsanantibodyorantigenbindingfragmentthereofcomprises 

aLCpeptideassetforthinSEQEDNOs:1,3,5,7,9,or11,oranycombinationthereofTheLC 
S 

peptidecancompnseavariantofanyofthesesequencesasprovidedforherein.  

[00154] Insomeembodimentsanantibodyorantigenbindingfragmentthereofcomprises 

aHCpeptideassetforthinSEQEDNOs:2,4,6,8,10,12,or83,oranycombinationthereofTheHC 
e 

peptidecancompnseavariantofanyofthesesequencesasprovidedforherein.  
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[00155] Insomeembodimentsanantibodyorantigenbindingfragmentthereofcomprises 

aHCpeptideandaLCpeptidewhereinthewhereintheHCpeptidecomprisesasequenceassetforth 

inSEQlIDNO:2,4,6,8,10,12,or83andtheLCpeptidecomprisesasequenceassetforthinSEQID 

NO:1,3,5,7,9,or11. Insomeembodimentsanantibodyorantigenbindingfragmentthereof 

comprisesaHCpeptideandaLCpeptidewhereintheHCpeptidecomprisesasequenceassetforthin 

SEQTEDNO:2andtheLCpeptidecomprisesasequenceassetforthinSEQTEDNO:1.Insome 
S 

embodimentsanantibodyorantigenbindingfragmentthereofcompnsesaHCpeptideandaLC 

peptidewhereintheHCpeptidecomprisesasequenceassetforthinSEQlIDNO:4andtheLCpeptide 

comprisesasequenceassetforthinSEQEDNO:3.InsomeembodimentstheHCpeptidecomprising 

thesequenceassetforthinSEQlIDNO:4hasanadditionalCterminallysine(K)residue.Insome 
S 

embodimentsanantibodyorantigenbindingfragmentthereofcompnsesaHCpeptideandaLC 

peptidewhereintheHCpeptidecomprisesasequenceassetforthinSEQEDNO:6andtheLCpeptide 

comprisesasequenceassetforthinSEQlIDNO:5.Insomeembodimentsanantibodyorantigen 

bindingfragmentthereofcomprisesaHCpeptideandaLCpeptidewhereintheHCpeptidecomprises 

asequenceassetforthinSEQIDNO:8andtheLCpeptidecomprisesasequenceassetforthinSEQ 

lIDNO:7.InsomeembodimentsanantibodyorantigenbindingfragmentthereofcomprisesaHC 

peptideandaLCpeptidewhereintheHCpeptidecomprisesasequenceassetforthinSEQIDNO:10 

andtheLCpeptidecomprisesasequenceassetforthinSEQIDNO:9.Insomeembodimentsan 

antibodyorantigenbindingfragmentthereofcomprisesaHCpeptideandaLCpeptidewhereinthe 

sequenceassetforthinSEQIDNO:11. Insomeembodimentsanantibodyorantigenbindingfragment 

thereofcomprisesaHCpeptideandaLCpeptidewhereintheHCpeptidecomprisesasequenceasset 

forthinSEQIDNO:83andtheLCpeptidecomprisesasequenceassetforthinSEQlIDNO:3.  

[00156] InadditiontothesespecificcombinationsanyoftheVHpeptidesandtheVL 

peptidescanbecombinedwithoneanother.  

[00157] InadditiontothesespecificcombinationsanyoftheHCpeptidesandtheLC 

peptidescanbecombinedwithoneanother.  

[00158] Insomeembodimentstheantibodycomprisesasequenceorantigenbinding 

fragmentofATCCclonePTA-7444.ThesequenceoftheantibodyproducedbyATCCclonePTA
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7444isherebyincorporatedbyreferenceinitsentiretywhichincludestheantigenbindingfragments 

thereof 

[00159] Additionallyasprovidedforherein theantibodiescanbemulti-specific 

antibodiesinthattheantibodieshavemultiplebindingregionsthattargetdifferentproteinsorthesame 

proteinatdifferentepitopes.Insomeembodimentstheantibodyisabi-specificantibody.  

[00160] Asprovidedforhereinthedifferentpeptides(VHorVL)describedhereincanbe 

linkedwithapeptidelinkerornotlinkedwithapeptidelinkerandinsteadforacontiguoussequence.  

Insomeembodimentsthepeptidelinkercomprisesasequenceof(GGGGS) 1 1 (SEQIDNO:73); 

(GGGGA)~(SEQlIDNO:74),oranycombinationthereofwhereineachnisindependently1-5.The 

linkedpeptideformatcanberepresentedbyaformulaOfVH-Z-VLorVL-Z-VHwhereinZisthepeptide 

linker.InsomeembodimentsZis(GGGGS) 1 1 (SEQIDNO:73);(GGGGA)~(SEQlIDNO:74),orany 

combinationthereofwhereineachnisindependently1-5.  

[00161] Asprovidedforhereintheantibodiesorantigenbindingfragmentsthereofcanbe 

vanantsofthesequences.  

[00162] Otherexamplesofantibodiesincludebutarenotlimitedtothoseprovidedin 

US2O160096894A1, EPi399483B1, EP2194067B1, US2004020265lAl, US2O110229933A1 

US8137933B2, US8951790B2, US20190270820A1, US7572897B2, US20090275126A1 

EP1959014B1, US20080014203A1, US2008022663SAl, US2O120076778A1, US2O19015307lAl 

W02011161119A1, US10611825B2, US20120237507A1, EP2681240B1, US9982036B2 

US20200023076A1, US2O190153471A1 US20190194713A1, W02020006486A1 

US200SO112SSSA1,US20150168424A1,EP2032989B2,US9045536B2,eachofwhichishereby 

incorporatedbyreferenceinitsentirety.Otherexamplesofantibodiesincludebutarenotlimitedto 

those provided in US8153121B2, EP1469879B1, W02016064716A1, US2O190270820A1 

US2O180280527A1, US2O190225696A1, US7998681B2,US2004020265lAl, US20050136063A1 

US20090285824A1, US2O150274829A1, EP2322550B1, US20060286103A1, US20070071675A1 

US20100047239A1, US20130004416A1 US20080112888A1, US20150168424A1 

US20100143340A1, US20110014117A1 US20100260668A1, US20100074900A1 

US20150017168A1, US20110044980A1 US20130330323A1, US20120263722A1 

US20120201746A1,US10519245B2,US20180243432A1, US20170218091A1, US20200115460A1 
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US2O100104645A1, US2O120065380A1, EP2970433B1, US2O16028934lAl US2O160289343A1 

US20190293656A1,eachofwhichisherebyincorporatedbyreferenceinitsentirety.  
S 

[00163] Insomeembodimentstheantibodycompnsesaheavyandalightchainwherein 

theheavychaincomprisesasequenceof 

QVQLVQSGAEVVKBGASVKLSOKASGYTFTSYWMHWVKQRBGQGLEWIGEINBSNGRTNYNQKFQGKATLTVDKSSS 

TAYMQLSSLTSEDSAVYYFARGRBDYYGSSKWYFDVINGQGTTVTVSSASTKGPSVFPLABSSKSTSGGTAALGCLVK 

DYFPEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSLGTQTYICNWTHKPSNTKVDKKVEPKSCDKTH 

TCBBCBABELLGGBSVFLFBBKBKDTLMISRTBEVTCVVVDVSHEDBEVKFNWYVDGVEVHNAKTKBREEQYNSTYR 

VVSVLTVLHQDWLNGKEYKCKVSNKALBABIEKTISKAKGQBREBQVYTLBBSRDELTKNQVSLTCLVKGFYBSDIA 

VEWESNGQBENNYKTTBBVLDSDGSFFLYSKLTVDKSRWQQGNVFSGSVXYZHEALHNHYTQKSLSLSBGK (SEQ ID 
S 

NO: 92); andthelightchaincompnsesasequenceof 

DVVMTQTPLSLBVSLGDBASISORSSQSIVHSNVNTYLEWYLQKPGQSPRLLIYKVSNRFSGVPDRFSGSGAGTDFT 

LRISRVEAEDLGIYYCFQGSHVBPTFGGGTKLEIKRTVAABSVFIFBBSDEQLKSGTASVVCLLNNFYBREAKVQWK 

VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSBVTKSFNRGEG (SEQ ID NO: 

93)S 

S 

[00164] Insomeembodimentstheantibodycompnsesaheavyandalightchainwherein 

theheavychaincomprisesasequenceof 

QVQLVQSGAEVVKBGASVKLSOKASGYTFTSYWMHWVKQRBGQGLEWIGEINBSNGRTNYNQKFQGKATLTVDKSSS 

TAYMQLSSLTSEDSAVYYFARGRBDYYGSSKWYFDVINGQGTTVTVSSASTKGBSVFBLABSSKSTSGGTAALGCLVK 

DYFBEBVTVSWNSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSLGTQTYICNVNHKBSNTKVDKKVEBKSCDKTH 

TCPPGBAPELLGGPSVFLFPPKPKDTLYITREPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR 

VVSVLTVLHQDWLNGKEYKCKVSNKALPABIEKTISKAKGQBREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA 

VEWESNGQBENNYKTTBBVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVNIHEALHNHYTQKSLSLSBG (SEQ ID 

NO: 94); 

andthelightchaincomprisesasequenceof 

LRISRVEAEDLGIYYCFQGSHVPPTFGGGTKLEIKRTVAAPSVFIFPP5DEQLKSGTASVVCLLNNFYPREAKVQWK 

VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 

93)S 

[00165] InsomeembodimentstheheavychainofSEQIDNO:94comprisesaC-terminal 

lysineresiduethatisaddedtotheC-terminusofSEQIDNO:94.  
S 

[00166] Insomeembodimentstheantibodycompnsesaheavyandalightchainwherein 

theheavychaincomprisesasequenceof 

QVQLVQSGAEVVKPGASVKLSSKASGYTFTSYWMHWVKQRPGQGLEWIGEINPSNGRTNYNQKFQGKATLTVDKSSS 

TAYMQLSSLTSEDSAVYYFARGRBDYYGSSKWYFDVINGQGTTVTVSSASTKGBSVFBLABSSKSTSGGTAALGCLVK 

DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYIGNWTHKPSNTKVDKKVEPKSCDKTH 

TCPPCPAPELLGGPSVFLFPPKPKDTLYITREPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR 

VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA 

VEWESNGQBENNYKTTBBVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVXYIHEALHNHYTQKSLSLSPG (SEQ ID 

NO: 95); 
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andthelightchaincomprisesasequenceofSEQEDNO:93 

[00167] InsomeembodimentstheheavychainofSEQlIDNO:95comprisesaC-terminal 

lysineresiduethatisaddedtotheC-terminusofSEQIDNO:95.  

[00168] Insomeembodimentstheantibodycomprisesaheavychainandlightchain 

whereintheheavychaincomprisesasequenceofSEQlIDNO:83andtheandthelightchaincomprises 

asequenceofSEQTEDNO:3.  

[00169] InsomeembodimentstheantibodycomprisesaXQHsequenceofSEQIDNO:96 

andaVLsequenceofSEQlIDNO:13orSEQlIDNO:97. Insomeembodimentstheantibody 

comprisesaMRofSEQEDNO:14andaVLsequenceofSEQEDNO:97.  

[00170] PharmaceuticalCompositions 

[00171] Insomeembodimentstopreparepharmaceuticalorsterilecompositionsofthe 

anti-IGF-1Rantibodiesorotherproteinsprovidedhereintheantibodyorantigenbindingfragment 

thereoforotherproteinsprovidedhereinareadmixedwithapharmaceuticallyacceptable e or 
Pt S 

recipient. Seee.g., RemingtonsPharmaceuticalSciencesandUS.Pharmacopeia. National 
FormularyMackPublishingCompanyEastonPA(1984).  

[00172] Formulationsoftherapeuticanddiagnosticagentsmaybepreparedbymixingwith 

acceptablecarriersexcipientsorstabilizersintheformofe.g., lyophilizedpowdersslurriesaqueous 

solutionsorsuspensions(seee.g., Hardmanetal.(2001)GoodmanandGilman'sThePharmacological 

BasisofTherapeuticsMcGraw-HillNewYork, NYGennaro(2000)Remington:TheScienceand 

Avisetal.(eds.)(1993) 
PharmaceuticalDosageForms:ParenteralMedicationsMarcelDekkerNYLiebermanetat(eds.) 

(1990)PharmaceuticalDosageForms:TabletsMarcelDekkerNYLiebermanetal.(eds.)(1990) 

PharmaceuticalDosageForms:DisperseSystemsMarcelDekkerNYWeinerandKotkoskie(2000) 

ExcipientToxicityandSafetyMarcelDekker Inc.,NewYorkNY). Insomeembodiments 

embodimenttheantibodiesaredilutedtoanappropriateconcentrationinasodiumacetatesolutionpH 

5-6,andNaClorsucroseisaddedfortonicity.Additionalagentssuchaspolysorbate20orpolysorbate 

80,maybeaddedtoenhancestability.  

[00173] Toxicityandtherapeuticefficacyoftheantibodycompositionsadministeredalone 

orincombinationwithanotheragentcanbedeterminedbystandardpharmaceuticalproceduresincell 

culturesorexperimentalanimalse.g.,fordeterminingtheLD 5 o(thedoselethalto50~oofthe 
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population)andtheED 5 o(thedosetherapeuticallyeffectivein500oofthepopulation).Thedoseratio 

betweentoxicandtherapeuticeffectsisthetherapeuticindex(LD 5 o/ED5 o). Inparticularaspects 

antibodiesexhibitinghightherapeuticindicesaredesirable.Thedataobtainedfromthesecellculture 

assaysandanimalstudiescanbeusedinformulatingarangeofdosageforuseinhuman.Thedosage 

ofsuchcompoundsliespreferablywithinarangeofcirculatingconcentrationsthatincludetheED 5 o 

withlittleornotoxicity. Thedosagemayvarywithinthisrangedependinguponthedosageform 

employedandtherouteofadministration.  

[00174] Insomeembodimentsacompositionoftheinventionisadministeredtoasubject 

inaccordancewiththePhysicians9DeskReference2003(ThomsonHealthcare57thedition(November 

1,2002)).  

[00175] Themodeofadministrationcanvary. Suitableroutesofadministrationinclude 

oral rectal, transmucosal, intestinal, parenteral~ intramuscular subcutaneous intradermal 

intramedullaryintrathecaldirectintraventricularintravenousintraperitonealintranasalintraocular 

inhalationinsuffiationtopical, cutaneoustransdermal, orintra-arterial.  

[00176] Insomeembodimentstheantibodyorantigenbindingfragmentthereofcanbe 

administeredbyaninvasiveroutesuchasbyinjection.Insomeembodimentstheantibodiesorantigen 

bindingfragmentthereoforpharmaceuticalcompositionthereofisadministeredintravenously, 

subcutaneouslyintramuscularlyintraarteriallyintra-articularly(e.g.inarthritisjoints),orby 

inhalationaerosoldelivery.Administrationby S 

non-invasiveroutes(e.g., orally;forexampleinapill 

[00177] Insomeembodimentstheantibodyorantigenbindingfragmentthereofcanbe 

administereddirectlytotheeyethe antenorchamberoftheeyethevitreouschamberoftheeyethe 

suprachoroidalspaceortheretro-orbitalsinus.Insomeembodimentsadministrationtotheeyethe 

anteriorchamberoftheeyethevitreouschamberoftheeyethesuprachoroidalspaceortheretro

orbitalsinusisviaaninjection.Insomeembodimentstheinjectionisanintravitrealinjection 

intraorbitalinjectionretro-orbitalinjectionsuprachoroidalinjectionorintracameralinjection.Insome 

embodimentstheinjectionisanintravitrealinjection. Insomeembodimentstheinjectionisan 

intraorbitalinjection. Insomeembodimentstheinjectionisaretro-orbitalinjection. Income 

embodimentstheinjectionisasuprachoroidalinjection. Insomeembodimentstheinjectionisan 

intracameralinjection.  
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[00178] Insomeembodimentstheanti-JGF-1Rantibodyorantigenbindingfragment 

thereofisadministeredincombinationwithatleastoneadditionaltherapeuticagentsuchasbutnot 

limitedtoanytherapeuticusedtotreatthyroideyedisease.Forexampleinsomeembodimentstheanti

JGF-iRantibodyorantigenbindingfragmentthereofisadministeredincombinationwithatleastone 

additionaltherapeuticagentsuchasbutnotlimitedtoatherapeuticusedtotreatthyroideyediseaseor 

aconditionrelatedtothesame. Examplesofsuchtreatmentsandtherapeuticsincludebutarenot 

limitedtoanti-thyroidmedicationsdiabetesmedicationsbeta-blockerspropylthiouracilmethimazole 

propranololatenolol, metoprolol, nadolol, corticosteroidsmetformin sulfonylureasmeglitinides 

thiazolidinedionesDPP-4inhibitorsGLP-1receptoragonistsSGLT2inhibitors, regularinsulin 

insulinaspartinsulinglulisineinsulinlisproinsulinisophaneinsulindegludecinsulindetemirinsulin 

glargineacerbosemiglitol acebutolol, atenolol, betaxolol, bisoprolol, cartelol, carvedilolesmolol 

labetalolmetoprololnadololnebivololpenbutololpindololpropranololsotaloltimololtomolol 

ophthalmicsolutionsitagliptinsaxagliptinlinagliptinalogliptindulaglutideexenatidesemaglutide 

liraglutidelixisenatidecanagliflozindapagliflozinempagliflozinoranycombinationthereof 

[00179] Compositionscanbeadministeredwithmedicaldevicesknownintheart. For 

exampleapharmaceuticalcompositionoftheinventioncanbeadministeredbyinjectionwitha 

hypodermicneedleincludinge.g.,aprefilledsyringeorautoinjector.  

[00180] Thepharmaceuticalcompositionsmayalsobeadministeredwithaneedleless 

hypodermicinjectiondevicesuchasthedevicesdisclosedinU.S.PatentNos. , 6,096,00% 

[00181] Thepharmaceuticalcompositionsmayalsobeadministeredbyinfusion.Examples 

ofwell-knownimplantsandmodulesformadministeringpharmaceuticalcompositionsinclude:U.S.  

PatentNo.4,487,603whichdisclosesanimplantablemicro-infusionpumpfordispensingmedication 

atacontrolledrate;U.S.PatentNo.4,447,233whichdisclosesamedicationinfusionpumpfor 

deliveringmedicationatapreciseinfusionrateU.S.PatentNo.4,447,224,whichdisclosesavariable 

flowimplantableinfusionapparatusforcontinuousdrugdelivery;U.S.Patent.No.4,439,196which 

disclosesanosmoticdrugdeliverysystemhavingmulti-chambercompartments. Manyothersuch 

implantsdeliverysystemsandmodulesarewellknowntothoseskilledintheart.  

[00182] Alternatelyonemayadministertheantibodyinalocalratherthansystemic 

mannerforexampleviainjectionoftheantibodydirectlyintoanarthriticjointorpathogen-induced 
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lesioncharacterizedbyimmunopathologyofteninadepotorsustainedreleaseformulation.  

Furthermoreonemayadministertheantibodyinatargeteddrugdeliverysystemforexampleina 

liposomecoatedwithatissue-specificantibodytargetingforexamplearthriticjointorpathogen

inducedlesioncharacterizedbyimmunopathology. Theliposomeswillbetargetedtoandtakenup 

selectivelybytheafflictedtissue.  

[00183] Theadministrationregimendependsonseveralfactorsincludingtheserumor 

tissueturnoverrateofthetherapeuticantibodythelevelofsymptomstheimmunogenicityofthe 

therapeuticantibodyandtheaccessibilityofthetargetcellsinthebiologicalmatrix.Preferablythe 

administrationregimendeliverssufficienttherapeuticantibodytoeffectimprovementinthetarget 

diseasestatewhilesimultaneouslyminimizingundesiredsideeffects. Accordinglytheamountof 

biologicdelivereddependsinpartontheparticulartherapeuticantibodyandtheseverityofthecondition 

beingtreated.Guidanceinselectingappropriatedosesoftherapeuticantibodiesisavailable(seee 

Wawrzynczak(1996)AntibodyTherapyBiosScientificPub.LtdOxfordshireUK~Kresina(ed.) 

(1991)MonoclonalAntibodiesCytokinesandArthritisMarcelDekkerNewYorkNYBach(ed.) 

(1993)MonoclonalAntibodiesandPeptideTherapyinAutoimmuneDiseasesMarcelDekkerNew 

YorkNYBaertetat(2003)NewEngi.J.Med348:6O1-6O8~Milgrometall(1999)NewEngi.J.Med 

341:1966-1973Slamonetalt(2001)NewEngi.J.Med344:783-792Beniaminovitzetal.(2000)New 

Engi.JoMed342:613-619Ghoshetat(2003)NewEngi.J.Med348:24-3ZLipskyetal.(2000)New 

Engi.J.Med343:1594-1602).  

parametersorfactorsknownorsuspectedinthearttoaffecttreatment.Generallythedosebeginswith 

anamountsomewhatlessthantheoptimumdoseanditisincreasedbysmallincrementsthereafteruntil 

thedesiredoroptimumeffectisachievedrelativetoanynegativesideeffects.Importantdiagnostic 

measuresincludethoseofsymptomsofe.g.,theinflammationorlevelofinflammatorycytokines 

produced.Ingeneralitisdesirablethatabiologicthatwillbeusedisderivedfromthesamespeciesas 

theanimaltargetedfortreatmenttherebyminimizinganyimmuneresponsetothereagent.Inthecase 

ofhumansubjectsforexamplechimerichumanizedandfullyhumanantibodiesaremaybedesirable.  

[00185] Antibodiesorantigenbindingfragmentsthereofcanbeprovidedbycontinuous 

infusionorbydosesadministerede.g.,daily,1-7timesperweekweeklybi-weeklymonthly, 

bimonthlyquarterlysemiannuallyannuallyetc. Dosesmaybeprovided e.g.,intravenously, 
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subcutaneouslytopicallyorallynasallyrectallyintramuscularintracerebrallyintraspinallyorby 

inhalation.Insomeembodimentstheantibodyisadministeredeverythreeweekseveryfourweeks 

everyfiveweekseverysixweekseverysevenweeksoreveryeightweeks.Insomeembodiments 

theantibodyisadministeredeveryfourweeks.Insomeembodimentstheantibodyisadministered 

everyfiveweeks.Insomeembodimentstheantibodyisadministeredeverysevenweeks.Insome 

embodimentstheantibodyisadministeredeverysixweeks.Insomeembodimentstheantibodyis 

administeredeveryeightweeks.Insomeembodimentstheantibodyisadministeredforatleast21-52 

weeksorlonger.Insomeembodimentstheantibodyisadministeredonsuchascheduleforatleast21 

weeks.Insomeembodimentstheantibodyisadministeredonsuchascheduleforatleast24weeks.In 

someembodimentstheantibodyisadministeredonsuchascheduleforatleast32weeks.Insome 

embodimentstheantibodyisadministeredonsuchascheduleforatleast36weeks. Income 

embodimentstheantibodyisadministeredonsuchascheduleforatleast40weeks. Income 

embodimentstheantibodyisadministeredonsuchascheduleforatleast42weeks. Income 

embodimentstheantibodyisadministered(e.g.infusionorsubcutaneousinjection)once. Income 

embodimentstheantibodyisadministered(e.g.infusionorsubcutaneousinjection)twice. Income 

embodimentstheantibodyisadministered(e.g.infusionorsubcutaneousinjection)threetimes. In 
S 

someembodimentstheantibodyisadministered(e.g.infusionorsubcutaneousinjection)fourtimes.  

Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneousinjection)fivetimes.  

Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneousinjection)sixtimes.  

times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneousinjection) 

eighttimes. Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)ninetimes.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)10times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)11times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)12times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)13times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)14times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)15times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)16times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 
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injection)17times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)18times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)19times.Insomeembodimentstheantibodyisadministered(e.g.infusionorsubcutaneous 

injection)20times.Whentheantibodyisadministeredmorethanonceitcanbeadministeredaccording 

toaschedulesuchastheschedulesprovidedforherein.  

[00186] Atotalweeklydosecanbeasprovidedforherein.Insomeembodimentsdthetotal 

weeklydoseisatleast0.05pg/kgbodyweightmoregenerallyatleast0.2pg/kg,0.5jig/kg,1jig/kg, 

10jig/kg,100jig/kg,0.25mg/kg,1.0mg/kg,2.0mg/kg,5.0mg/ml,10mg/kg,25mg/kg,50mg/kgor 

more(seee.g.,Yangetal.(2003)NewEngl.J.Med.349:427-434Heroldetal.(2002)NewEngl.J.  

Med.346:1692-169&Liuetal.(1999)J.Neurol.Neurosurg.Psych.67:451-45&Portieljietal.(20003) 

CancerImmunol.Immunother.52:133-144).Dosesmayalsobeprovidedtoachieveapre-determined 

targetconcentrationoftheantibodyinthesubjectsserumsuchas0.1,0.3,1,3,10,30,100,300j~tg/ml 

ormore.  

[00187] Insomeembodimentstheantibodyhasaserumconcentrationinthesubjectofat 

leastorabout,10jig/mlor20jig/mlor50jig/ml,70jig/ml,75jig/ml,80jig/ml,85jig/ml,90jig/ml 

95jig/ml,100jig/mlor105jig/mlatleast1,2,or3weeksafteradministration.  

[00188] Insomeembodimentsadoseof20mg/kgIVisadministered Insome 

embodimentsadosingisusedtoprovideaCminof133ug/mLafterabout5weeks. Income 

embodmentsthedoseoftheantibodythatisadministeredthatprovidesaCminof102ug/mLafter6 

aloadingdosewithsubsequentdosesbeingthesameorlower.Insomeembodimentstheantibodyis 

administeredasrpvodiedforhereinatadosetoachieveaCminofatleastorabout,100ug/mL.  
"S 

[00189] Asusedherein inhibit"or"treat"or"treatment"includesapostponementof 
developmentofthesymptomsassociatedwithadisorderand/orareductionintheseverityofthe 

symptomsofsuchdisorder.Thetermsfurtherincludeamelioratingexistinguncontrolledorunwanted 

symptomspreventingadditionalsymptomsandamelioratingorpreventingtheunderlyingcausesof 

suchsymptoms.Thusthetermsdenotethatabeneficialresulthasbeenconferredonavertebratesubject 

withadisorderdiseaseorsymptomorwiththepotentialtodevelopsuchadisorderdiseaseor 

symptom.  
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[00190] Asusedhereintheterms"therapeuticallyeffectiveamount""therapeutically 

effectivedoseand"effectiveamount"refertoanamountoftheantibodyorantigenbindingfragment 

thereofthatwhenadministeredaloneorincombinationwithanadditionaltherapeuticagenttoacell 

tissueorsubjectiseffectivetocauseameasurableimprovementinoneormoresymptomsofadisease 

orconditionortheprogressionofsuchdiseaseorcondition.Atherapeuticallyeffectivedosefurther 

referstothatamountofthebindingcompoundsufficienttoresultinatleastpartialameliorationof 

symptomse.g.,treatmenthealingpreventionorameliorationoftherelevantmedicalconditionoran 

increaseinrateoftreatmenthealingpreventionorameliorationofsuchconditions.Whenappliedto 

anindividualactiveingredientadministeredaloneatherapeuticallyeffectivedosereferstothat 

ingredientalone.Whenappliedtoacombinationatherapeuticallyeffectivedosereferstocombined 

amountsoftheactiveingredientsthatresultinthetherapeuticeffectwhetheradministeredin 

combination seriallyorsimultaneously. Aneffectiveamountofatherapeuticwillresultinan 

improvementofadiagnosticmeasureorparameterbyatleast100&usuallybyatleast2000,preferably 

atleastabout300wmorepreferablyatleast400oandmostpreferablybyatleast500o. Ineffective 

amountcanalsoresultinanimprovementinasubjectivemeasureincaseswheresubjectivemeasures 

areusedtoassessdiseaseseventy. Insomeembodimentsanamountisatherapeuticallyeffective 

amountifitisanamountthatcanbeusedtotreatorameliorateaconditionasprovidedforherein.  

[00191] Theterm subject"asusedthroughoutincludesanyorganismsuchasananimal 

includingamammal(e.g., ratmousedogcatrabbit)andforexampleahuman.Asubjectcanbe 

thatis"inneedthereof'referstoasubjectthathasbeenidentifiedasrequiringtreatmentforthecondition 

thatistobetreatedandistreatedwiththespecificintentoftreatingsuchcondition.Theconditionscan 

beforexampleanyoftheconditionsdescribedherein.  

[00192] WhereasanisolatedantibodybindsanepitopeonaJGF-1Rproteinorother 

proteindescribedhereinanddisplaysinvitroand/orinvivoJGF-iRinhibitingortherapeuticactivities 

theantibodiesorantigenbindingfragmentsthereofcapableofinhibitingJGF-1Rfunctionaresuitable 

bothastherapeuticagentsfortreatingJGF-iR-associatedconditionsinhumansandanimals.These 

conditionsincludethyroideyedisease. Accordingmethodsoftreatingsuchconditionsarealso 

providedwhereinthemethodcomprisesadministeringanantibodyorantigenbindingfragment 

thereoftothesubjectwithsuchacondition.  
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[00193] Insomeembodimentsthemethodscompriseadministeringatherapeuticallyor 

prophylacticallyeffectiveamountofoneormoremonoclonalantibodiesorantigenbindingfragments 

oftheantibodiesdescribedhereintoasusceptiblesubjectortooneexhibitingaconditioninwhichJGF

iRisknownorsuspectedtohavecausedthepathologyobserved.Anyactiveformoftheantibodycan 

beadministeredincludingbutnotlimitedtoscFVFabandF(ab')2fragmentsandotherformsof 

antibodiesprovidedforherein.  

[00194] AsusedhereinaJGF-iRassociatedpathologyreferstoconditionsthatarecaused 

bythemodulationofJGF-1R.Theseconditionsincludebutarenotlimitedtothyroideyediseaseand 

otherconditionsprovidedforherein.  

[00195] Insomeembodimentstheantibodiesusedarecompatiblewiththerecipientspecies 

suchthattheimmuneresponsetotheMAbsdoesnotresultinanunacceptablyshortcirculatinghalf-life 

orinduceanimmuneresponsetotheMAbsinthesubject.  

[00196] Treatmentofindividualsmaycomprisetheadministrationofatherapeutically 

effectiveamountoftheantibodiesdescribedherein.Theantibodiescanbeprovidedinakitsuchas 

thoseprovidedherein.Theantibodiescanbeusedoradministeredaloneorinadmixturewithanother 

therapeuticanalgesicordiagnosticagentsuchasprovidedforherein.Inprovidingapatientwithan 

antibodyorfragmentthereofcapableofbindingtoRiF-iRoranantibodycapableofprotectingagainst 

JGF-1Rpathologyinarecipientpatientthedosageofadministeredagentwillvarydependingupon 

suchfactorsasthepatient'sageweightheightsexgeneralmedicalconditionpreviousmedicalhistory, 

[00197] AnantibodycapabletreatingaconditionassociatedwithJGF-1Ractivityoruseto 

treataJOF-iRrelatedpathologyisintendedtobeprovidedtosubjectsinanamountsufficienttoaffect 

areductionresolutionorameliorationintheJGF-1Rrelatedsymptomorpathology.Suchapathology 

includesthyroideyediseaseandthelike 

[00198] AccordinglyinsomeembodimentsmethodsoftreatingasubjectwithaJGF-1R 

mediateddisorderareprovided. Insomeembodimentsthemethodcomprises S 

administering 
pharmaceuticalcompositioncomprisinganantibodyorantigenbindingfragmentthereofasprovided 

herein.Insomeembodimentsthedisorderisthyroideyedisease.Asprovidedforhereintheantibodies 

orantigenbindingfragmentsthereofcanbeadministeredwithothertherapeutics. Thesecanbe 

administeredsimultaneouslyorsequentially.  
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[00199] Insomeembodimentstheantibodiesorantigenbindingfragmentsthereofmay 

beusedtotreatthyroideyedisease.Insomeembodimentstheantibodiesorantigenbindingfragments 

thereofmaybeusedtotreatingorreducetheseverityofthyroid-associatedophthalmopathy(TAO),or 

asymptomthereof 

[00200] Insomeembodimentsmethodsorusesareprovidedtoreduceproptosisinaneye 

inasubjectwiththyroid-associatedophthalmopathy(TAO).  

[00201] Insomeembodimentsthesubjectisasubjecthowhaspreviouslybeentreatedwith 

adifferentantibodythanthoseprovidedherein.  

[00202] InsomeembodimentsmethodsorusesareprovidedtoClinicalActivityScore 

(CAS)insubjectwhohasorissuspectedofhavingthyroid-associatedophthalmopathy(TAO).  

[00203] Insomeembodimentsmethodsorusesareprovidedtoreduceproptosisbyatleast 

2mmandb)reducingtheclinicalactivityscore(CAS)inasubjectwiththyroid-associated 

ophthalmopathy(TAO).  

[00204] AsusedhereinthetermClinicalActivityScore(CAS)referstotheprotocol 

describedandscoredaccordingtoTable2.Accordingtothisprotocolonepointisgivenforthepresence 

ofeachoftheparametersassessedintheTablebelow.Thesumofallpointsdefinesclinicalactivityand 

providestheCASwhere0or1constitutesinactivediseaseand7severeactiveophthalmopathy.  

Table 

ParametersforcalculatingClinicalActivityScore 

1 Spontaneousretrobulbarpain 

2 Painonattemptedeyemovements(upward, 

sidetosideanddownwardgazessometimes 

termedgazeevokedorbitalpain 

3 Eyelidswelling 

4 Eyeliderythema(redness) 

S Conjunctivalredness 
S S 

6 Chemosis (swelling/edema of the 
S S 

conjunctiva) 

7 Swellingofcaruncleorpila 
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[00205] AsprovidedinTable2,theCASconsistsofsevencomponents:spontaneous 

retrobulbarpainpainonattemptedeyemovements(upwardside-to-sideanddownwardgazes), 

conjunctivalrednessrednessoftheeyelidschemosisswellingofthecanincle/plicaandswellingof 

theeyelids.Eachcomponentisscoredaspresent(1point)orabsent(0points).Thescoreateachefficacy 

assessmentisthesumofallitems , givingarangeofO-7,where0or1constitutesinactivedisease 

and7severeactiveophthalmopathy.Achangeof>2pointsisconsideredclinicallymeaningful.  

[00206] Item1,spontaneousorbitalpaincouldbeapainfuloroppressivefeelingonor 

behindtheglobe.Thispainmaybecausedbytheriseinintraorbitalpressurewhentheorbitaltissues 

volumeincreasesthroughexcesssynthesisofextracellularmatrixfluidaccumulationandcellular 

infiltrationandexpansion.Item2,gazeevokedorbitalpaincouldbepainintheeyeswhenlookingor 
S 

attemptingtoioo~,updownorsidewaysi.e.,painwithupwarddownwardorlateraleyemovement 

orwhenattemptingeyemovement.Thiskindofpaincouldarisefromthestretchingoftheinflamed 

muscle(s),especiallyonattemptedupgaze.The' stretchingpain'cannotbeprovokedbydigitalpressing 

ontheeyeballaswouldbeexpectedifitwereamanifestationoftheraisedintraorbitalpressure.Both 

kindsofpaincanbereducedafteranti-inflammatorytreatment.Thesekindsofpainaretherefore 

consideredtobedirectlyrelatedtoautoimmuneinflammationintheorbitandthususefulinassessing 

TAOactivity.  

[00207] SwellinginTAOisseenaschemosis(edemaoftheconjunctiva),itemno.6in 

eyelidscanbecausedbyedemafatprolapsethroughtheorbitalseptumorfibroticdegeneration.In 

additiontoswellingothersymptomsindicativeofactiveTAOincluderednessand/orpainofthe 
S 

conjunctivaeyelidcanincleand/orplicasemilunaris.  

[00208] Insomeembodimentsthesubjectwhoistreatedhastheproptosisisreducedbyat 

least2mm.Insomeembodimentsthesubjectwhoistreatedhastheproptosisisreducedbyatleast3 

mm.Insomeembodimentsthesubjectwhoistreatedhastheproptosisisreducedbyatleast4mm.  

[00209] Insomeembodimentsinthesubjectswhoaretreatedtheclinicalactivityscore 

(CAS)ofthesubjectisreducedbyatleast2points.Insomeembodimentstheclinicalactivityscore 

(CAS)ofthesubjectisreducedtoone(1).Insomeembodimentstheclinicalactivityscore(CAS)of 

thesubjectisreducedtozero(0).  
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[00210] Insomeembodimentsmethodsofftreatingorreducingtheseverityofthyroid

associatedophthalmopathy(TAO)inasubjectareprovidedwhereinthetreatmentwithsaidantibody 

(i)reducesproptosisbyatleast2mminaneye;(ii)isnotaccompaniedbya S 

moreintheother(orfelloweye);and(iii)reducestheCASinsaidsubjecttoeitherone(1)orzero(0).  

[00211] Insomeembodimentsmethodsofimprovingthequalityoflifeinasubjectwith 
9 

thyroid-associatedophthalmopathy(TAOalsocalledGravesOphthalmopathy/GravesOrbitopathy) 
areprovided.InsomeembodimentsthequalityoflifeismeasuredbytheGraves9 Ophthalmopathy 

QualityofLife(GO-QoL)assessmentoreithertheVisualFunctioningorAppearancesubscalethereof 

ITnsomeembodimentsthetreatmentresultsinanimprovementofgreaterthanorequalto8pointson 

theGO-QoL. InsomeembodimentsthetreatmentresultsinanimprovementontheFunctioning 

subscaleoftheGO-QoL. Insomeembodimentsthetreatmentresultsinanimprovementonthe 

AppearancesubscaleoftheGO-QoL.  

[00212] Insomeembodimentsmethodsoftreatingorreducingtheseverityofdiplopiaina 

subjectwiththyroid-associatedophthalmopathy(TAO)areprovided. Insomeembodimentsthe 
S 

diplopiaisconstantdiplopia. Insomeembodimentsthediplopiaisinconstantdiplopia. Income 

embodimentsthediplopiaisintermittentdiplopia. Insomeembodimentstheimprovementinor 

reductioninseverityofdiplopiaissustainedatleast20weeksafterdiscontinuationofantibody 

administration. Insomeembodimentstheimprovementinorreductioninseverityofdiplopiais 

sustainedatleast50weeksafterdiscontinuationofantibodyadministration.  

embodiments.Forexampleforlidaperturethedistancebetweenthelidmarginsaremeasured(inmm) 

withthepatientlookingintheprimarypositionsittingrelaxedandwithdistantfixation.Forswelling 

oftheeyelidsthemeasure/evaluationiseither99absent/equivocal" "moderate,9, or99severe.Rednessof 

theeyelidsiseitherabsentorpresent.Rednessoftheconjunctivaeiseitherabsentorpresent.Insome 

embodimentsconjunctivaledemaiseitherabsentorpresent.Insomeembodimentsinflammationof 

thecanincleorplicaiseitherabsentorpresent.Exophthalmosismeasuredinmillimeterusingthesame 

Hertelexophthalmometerandsameintercanthaldistanceforanindividualpatient.Subjectivediplopia 

isscoredfrom0to3(0no , nt S 

diplopiw1i ermittenti.e diplopiainprimarypositionofgazewhen 
tiredorwhenfirstawakening;2inconstant, i.e.,diplopiaatextremesof , 3constanti.e.  

continuousdiplopiainprimaryorreadingposition).Foreyemuscleinvolvementtheductionsare 
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measuredindegrees.Cornealinvolvementiseitherabsent/punctateorkeratopathy/ulcer.Foropticnerve 
S 

involvementi.ebest-correctedvisualacuitycolorvisionopticdiscrelativeafferentpupillarydefect 

theconditioniseitherabsentorpresent.Inadditionvisualfieldsarecheckedifopticnervecompression 

issuspected.Insomeembodimentsthepatientcanbeclassifiedaccordingtothefollowingseverity 

classification.Forexamplesight-ThreateningThyroidEyeDisease:Patientswithdysthyroidoptic 

neuropathy(DON)and/orcomealbreakdown.Thiscategorywarrantsimmediateintervention.  

Moderate-to-SevereThyroidEyeDisease:Patientswithoutsight-threateningdiseasewhoseeyedisease 

havesufficientimpactondailylifetojustifytherisksofimmunosuppression(ifactive)orsurgical 

intervention(ifinactive).Patientswithmoderate-to-severethyroideyediseaseusuallyhaveanyoneor 

moreofthefollowing:lidretractiongreaterthanorequalto2mmmoderateorseveresofttissue 

involvementexophthalmosgreaterthanorequalto3mmabovenormalforraceandgenderinconstant 
S 

orconstantdiplopia.MildThyroidEyeDisease:Patientswhosefeaturesofthyroideyediseasehave 

onlyaminorimpactondailylifeinsufficienttojustifyimmunosuppressiveorsurgicaltreatment.They 

usuallyhaveonlyoneormoreofthefollowing:minorlidretraction(<2mm),mildsofttissue 

involvementexophthalmos<3mmabovenormalforraceandgendertransientornodiplopiaand 

comealexposureresponsivetolubricants.  

[00214] InsomeembodimentsapatientcanbecharacterizedbyGravesOphthalmopathy 

QualityofLife(GO-QoL)score.Inadditiontoproptosis(orexophthalmos)andCASqualityoflifeis 

alsoevaluatedwiththeuseoftheGOqualityoflife(GO-QoL)questionnaire.Thisquestionnaireis 
S 

someembodimentsquestionnairemaydeterminethedecreasedorlackofsideeffectsafterbeingtreated 

withanantibodyoranantigenbindingfragmentthereofaccordingtoamethoddisclosedhereinas 

comparedtotreatmentwithglucocorticoids.TheGO-QoLisa16-itemself-administeredquestionnaire 

dividedinto2subsetsandusedtoassesstheperceivedeffectsofTEDbythesubjectson(i)theirdaily 

physicalactivityasitrelatestovisualfunctionand(ii)psychosocialfunctioning.Qualityoflifeis 

evaluatedwiththeuseoftheGOQoLquestionnaire.TheGO-QoLquestionnaire[C.B.Terweeetal 

1998]iscompletedonDay1andWeeks6,12,and24(orPW)duringtheTreatmentPeriodandat 

Months7and12(orPW)duringtheFollow-UpPeriod.TheGO-QoLisa16-itemself-administered 

questionnairedividedintotwoself-assessmentsubscales~onecoveringimpactofvisualfunctionon 

dailyactivitiestheotherassessestheimpactofself-perceivedappearance.Thevisualfunctionsubscale 
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coversactivitiessuchasdrivingwalkingoutdoorsreadingwatchingtelevision.Theappearance 

subscaleasksthesubjectquestionssuchaswhetherophthalmopathyhasalteredthesubject'sappearance 

causedotherpeopletohaveanegativereactiontothesubjectcausedsocialisolationandcausedthe 

subjecttotrytomaskhisorherappearance.Eachsubscalehas8questionswhichareansweredwith: 

yes--verymuchso;yes--alittle~orno--notatall.Eachquestionisscored0-2respectivelyandthetotal 

rawscoreisthenmathematicallytransformedtoa0-100scalewhere0representsthemostnegative 

impactonqualityoflifeand100representsnoimpact.Achangeof>orgreaterthanequalto8points 

onthe0-100scalehasbeenshowntobeclinicallymeaningful.Thecombinedscoretakesrawscores 

frombothsubscalesandagaintransformsthemtoasingle0-100scale.Thequestionnairehastwoself

assessmentsubscales.Eachsubscalehas8questionswhichareansweredwith:(i)yes--verymuchso 

(ii)yes--alittleor(iii)no--notatall.Eachquestionisscored0-2,respectivelyandthetotalrawscore 

isthenmathematicallytransformedtoa0-100scalewhere0representsthemostnegativeimpacton 

qualityoflifeand100representsnoimpact.Achangeof>8pointsonthe0-100scaleisconsideredto 

beclinicallymeaningful.Thecombinedscoretakesrawscoresfrombothsubscalesandagaintransforms 

themtoasingle0-100scale.  

[00215] PatientscanalsobeassessedbythepresenceofabsenceofGormanGradingof 

Diplopia.TheGormanassessmentofsubjectivediplopiaincludesfourcategories:nodiplopia(absent), 

diplopiawhenthepatientistiredorawakening(intermittent),diplopiaatextremesofgaze(inconstant), 

andcontinuousdiplopiaintheprimaryorreadingposition(constant).Patientsarescoredaccordingto 

consideredclinicallymeaningful.  
S [00216] Insomeembodimentsthemethodscompriseadministennganantibodysuchas 

thoseprovidedherein.Insomeembodimentstheantibodyisadministeredatadosageofabout1mg/kg 

toaboutSmg/kgantibodyasafirstdose. Insomeembodimentstheantibodyisadministeredata 

dosageofabout5mg/kgtoabout10mg/kgantibodyasafirstdose.Insomeembodimentstheantibody 

isadministeredatadosageofabout5mg/kgtoabout20mg/kgantibodyinsubsequentdoses.Insome 

embodimentstheantibodyisadministeredinthefollowingamounts:about10mg/kgantibodyasafirst 

doseandabout20mg/kgantibodyinsubsequentdoses.Insomeembodimentsthesubsequentdoses 

areadministeredeverythreeweeksforatleast21weeks.  

62 
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[00217] Insomeembodiments theantibodyisadministeredinapharmaceutical 
S 

compositionsuchasthoseprovidedherein.Insomeembodimentsthepharmaceuticalcomposition 

furthercomprisesoneormorepharmaceuticallyactivecompoundsforthetreatmentofTAO.Insome 

embodimentsthepharmaceuticalcompositionfurthercomprisescorticosteroids;rituximaborother 

anti-CD2Oantibodies~tocilizumaborother anti-TL-6antibodies~orseleniuminfliximaborotheranti

TNFalphaantibodiesorathyroid-stimulatinghormonereceptor(TSHR)inhibitor.  
S 

[00218] Insomeembodimentsthemethodprovidedhereincompnseadministeringtoa 

subjectanantibodyoranantigenbindingfragmentthereofthatspecificallybindstoandinhibitsJGF

hR.Insomeembodimentstheantibodyisasprovidedherein.  

[00219] Kitsarealsoprovidedwhichareusefulforcarryingoutembodimentsdescribed 

herein.Thepresentkits compnseafirstcontainercontainingorpackagedinassociationwiththeabove

describedantibodies.Thekitmayalso compnseanothercontainercontainingorpackagedinassociation 

solutionsnecessaryorconvenientforcarryingouttheembodiments.Thecontainerscanbemadeof 

glassplasticorfoilandcanbeavialbottlepouchtubebagetc.Thekitmayalsocontainwritten 

informationsuchasproceduresforcarryingouttheembodimentsoranalyticalinformationsuchasthe 

amountofreagentcontainedinthefirstcontainermeans.Thecontainermaybeinanothercontainer 

apparatuse.g.aboxorabagalongwiththewritteninformation.  

[00220] YetanotheraspectprovidedforhereinisakitfordetectingJGF-1Rproteinina 

biologicalsample.Thekitincludesacontainerholdingoneormoreantibodieswhichbindsanepitope 

toformanimmunologicalcomplexanddetectingtheformationoftheimmunologicalcomplexsuchthat 

thepresenceorabsenceoftheimmunologicalcomplexcorrelateswithpresenceorabsenceofJGF-iR 

proteininthesample.Examplesofcontainersincludemultiwellplateswhichallowsimultaneous 

detectionofJGF-1Rproteininmultiplesamples.  

[00221] InsomeembodimentsantibodiesthatbindtoaIGF-1Rproteinareprovided.In 

someembodimentstheantibodyisisolated.Insomeembodimentstheantibodybindsspecifically.In 

someembodimentstheantibodybindstoaIGF-1Rproteinthatisproperlyfolded. Income 

embodimentstheantibodyisspecificforaspecificIGF-1Rconformationalstate(openorclosed).In 

someembodimentstheantibodybindstoaIGF-1Rproteininacellmembrane.Insomeembodiments 

theantibodybindstoaIGF-1Rproteinthatisinacellmembraneinanintactcell.Insomeembodiments 
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theantibodyinhibitsorneutralizesthefunctionofaJOF-iRprotein. Asusedhereintheterm 

neutralize meansthattheactivityorfunctionoftheproteinisinhibited. Theinhibitioncanbe 

completeorpartial.Insomeembodimentstheactivityorfunctionoftheproteinisinhibitedatleast10 

20,30,40,50,60,70,80,90,95,or990o. Thepercentinhibitioncanbebaseduponthefunctionor 

activityoftheproteinintheabsenceoftheantibody.Insomeembodimentstheantibodyinhibitsthe 

glucosetransportfacilitatedbyJOF-iR.Insomeembodimentstheantibodyinhibitstheinternalization 

oftheJGF-1Rprotein.  

[00222] Insomeembodimentstheantibodycomprisesasequenceasprovidedforhereinor 

antigenbindingfragmentthereofInsomeembodimentstheantibodycomprisesaheavychainCDR 
S 

oranantigenbindingfragmentthereofdescribedherein.Theheavychainmaybeoneormoreofthe 
S 

heavychainsdescribedherein. Insomeembodimentstheantibodycompnsesalightchainoran 
antigenbindingfragmentthereofasdescribedherein 

[00223] InsomeembodimentsmethodsoftreatinginhibitingoramelioratingaJGF-1R 

associatedpathologyareprovided. Insomeembodimentsthemethodscompriseadministeringan 

antibodydescribedhereinorapharmaceuticalcompositiondescribedhereintoasubjecttotreatinhibit 

orameliorateaJGF-1Rassociatedpathology. Insomeembodimentsthepathologyisasdescribed 

herein.  

[00224] InsomeembodimentsmethodsofdetectingthepresenceorabsenceofaIGF-1R 

inasampleareprovidedthemethodcomprisingcontactingasamplewithoneormoreantibodies 

detectionofthebindingindicatesthepresenceIGF-iRantigensortheabsenceofthedetectionofthe 

bindingtotheIOF-iRantigenindicatestheabsenceoftheIGF-1Rantigen.Thedetectingcanbedone 

withanyknownmethodsuchasusingabiosensorELISAsandwichassayandthelike.Howeverin 

someembodimentsthemethodcomprisesdetectingthepresenceoftheproteininnon-denaturing 

conditions.Thenon-denaturingconditionscanbeusedsothattheproteinofinterestisdetectedinits 

nativeorproperlyfoldedform.  

[00225] Insomeembodimentsmethodsofidentifyingatestantibodythatbindstoan 

epitopeonIOF-iRproteinareprovidedthemethodcomprisingcontactingatestantibodywiththe 

epitopeonIGF-1Rproteinanddeterminingwhetherthetestantibodybindstotheepitope.Insome 

embodimentsthedeterminingcomprisesdeterminingwhetherthetestantibodybindstotheproteinand 
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iscompetitivelyinhibitedbyanantibodycomprisingasequenceasprovidedherein. Income 

embodimentsthedeterminingcomprisesmutatingoneormoreresiduesofepitopeorproteinand 

determiningbindingofthetestantibodytothemutatedepitopewhereinifthemutationreducesbinding 

ofthetestantibodyascomparedtothenon-mutatedepitopethetestantibodyisdeemedtobindtothat 
e 

epitope.  

[00226] InsomeembodimentsmethodsofmonitoringinternalizationofJGF-1Rfromthe 

surfaceofacellareprovided.Insomeembodimentsthemethodcomprisingcontactingthecellwith 

ananti-JGF-iRantibodyasprovidedhereinanddetectingthepresenceofJGF-1Rinthecelloronthe 

surfaceofthecell.Thedifferencesincellsurfaceexpressioncanbemeasuredandtheinternalization 

canbemonitoredandmeasured. Thiscanbeusedforexampletomeasuretheeffectofanother 

moleculesuchasatestagenttomodulateinternalizationofJGF-iRprotein. Thustheantibodies 

providedforhereincanbeusedtoidentifytestagentsthatmodulate(increaseordecrease)the 

internalizationofJGF-1Rprotein. Testmoleculesthatincreasetheinternalizationwhichwouldbe 

measuredasadecreaseinbindingofananti-JGF-iRantibodytoRiF-iRproteinonthecellsurface 

canbeidentifiedaccordingtothemethodsprovidedherein. Testmoleculesthatdecreasethe 
internalizationwhichwouldbemeasuredasanincreaseinbindingofan e 

anti-JGF-1RantibodytoJGF

iRproteinonthecellsurfacecanbeidentifiedaccordingtothemethodsprovidedherein.Thesurface 

expressioncanbemeasuredbyfluorescencewhichcanbedonethroughasecondaryantibodythat 
S recognizedtheJGF-1Rantibodiesorbylabellingtheanti-JGF-1Rantibodiesprovidedforherein.  

phosphorylationonacellareprovided.Insomeembodimentsthemethodscomprisecontactingthecell 

withanantibodyasprovidedforhereinorapharmaceuticalcompositioncomprisingthesame.Insome 

embodimentsthecontactingcomprisesadministeringtoasubjecttheantibodyorapharmaceutical 

compositioncomprisingthesame. Insomeembodimentsthecellisacellintheeye. Income 

embodimentsthesubjecthasorisatriskofthyroideyedisease(TED).Insomeembodimentsthe 

antibodyhasanJCSOoflessthanorequaltoabout0.2nm0.15nm0.10nm0.09nm.Insome 

embodimentsthe1C50ismeasuredinaninvitroassaysuchasanassayasprovidedforhereinsuch 

asillustratedintheExamples.Insomeembodimentsthe1C50ismeasuredinancellthatisanA549 

celloraHOCFcell.  
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[00228] Insomeembodimentsmethodsoftreatingthyroideyediseaseinasubjectare 

providedthemethodcomprisingadministeringanantibodyasprovidedforhereinorapharmaceutical 

compositioncomprisingthesametothesubjectwhereintheantibodyhasaserumconcentrationinthe 

subjectofatleastorabout,70~tg/ml,754g/ml,80~tg/ml,85j~tg!ml,90j~tg/ml,95j~tg/ml,1004g/ml 

or105~tg/mlatleast1, 2,or3weeksafteradministration. Insomeembodimentstheserum 

concentrationismeasuredafteronetwoorthreedosesoftheantibodyorthepharmaceutical 

compositioncomprisingthesameareadministeredtothesubject.  

[00229] In some embodiments, methods of inhibiting JGF-1 induced receptor 

autophosphorylationbyatleast950o960o,970o980oor990oorby oinasubjectinneedthereof 
S 

areprovided.Insomeembodiments,,themethodscompriseadministenngtothesubjectanantibodyas 

providedforhereinorapharmaceuticalcompositioncomprisingthesame.Insomeembodimentsthe 

JGF-1inducedreceptorautophosphorylationisinhibitedintheeyeororbitalregionofthesubject.In 

someembodimentstheIGF-1inducedreceptorautophosphorylationisinhibitedtherebytreatinga 
S 

subjectforthyroideyediseaseorimprovingasymptomasdescribedherein.  

[00230] EnumeratedEmbodiments 

[00231] Insomeembodimentsembodimentsprovidedhereinalsoincludebutarenot 

limitedto: 

1. Anantibodyorantigenbindingfragmentthereofcomprising: 

aMLsequenceassetforthinSEQIDNO:1,3,5,7,9,11,13,15,79,or86 

aLCDRsequenceassetforthinSEQlIDNO:17,18,19,23,24,25,29,30,31, 

35,36,37,41,42,43,47,48,49,53,54,55,59,60,61,or81,or 

aHCDRsequenceassetforthinSEQEDNO:20,21,22,26,27,28,32,33,34 

38,39,40,44,45,46,50,51,52,56,57,58,62,63,or64;and 

anycombinationorvariantthereof 

2. Theantibodyofembodiment1, orantigenbindingfragmentthereofwhereinthe 

antibodybindstoIGF-1R.  

3, Theantibodyofembodiment1, whereintheantibodyisamonoclonalantibody.  
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aVHsequenceassetforthinSEQEDNO:2,4,6,8,10,12,14,16,80,or83
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4. Theantibodyofembodiment1, whereintheantibodyisahumanizedantibody.  

5. Theantibodyofembodiment1,whereintheantibodyisascFvantibody.  

6. Theantibodyofanyoneofembodiments1-5,whereintheantibodyorantigenbinding 

fragmentthereofcomprisesaVLpeptideassetforthinSEQlIDNOs:1,3,5,7,9,11,13,15,79 

or86,oranyvariantthereof 

7. Theantibodyofanyoneofembodiments1-6,whereintheantibodyorantigenbinding 

fragmentthereofcomprisesaVHpeptideassetforthinSEQlIDNOs:2,4,6,8,10,12,14,16 

80,or83,oranyvariantthereof 

8. Anantibodyorantigenbindingfragmentthereofwhereintheantibodyorantibody 

fragmentcomprises:(i)aheavychainvariableregioncomprisingheavychainCDR1,CDR2,and 

CDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacidsequenceofSEQ 

lIDNO:20,26,32,38,44,50,or56~theheavychainCDR2hastheaminoacidsequenceof 

SEQlIDNO:21,27,33,39,45,51,or5?andtheheavychainCDR3sequencehastheamino 

acidsequenceofSEQlIDNO:22,28,34,40,46,52,or58~orvariantsofanyoftheforegoing; 

whereinthelightchainCDR1sequencehastheaminoacidsequenceSEQIDNO:17,23,29,35 

41,47,or53~thelightchainCDR2sequencehastheaminoacidsequenceofSEQTEDNO:18, 

24,30,36,42,48,or54~andthelightchainCDR3sequencehastheaminoacidsequenceof 

SEQlIDNO:19,25,31,37,43,49,55,or81~orvariantsofanyoftheforegoing.  

9. Anantibodyorantigenbindingfragmentthereofwhereintheantibodyorantibody 

fragmentcomprises:(i)aheavychainvariableregioncomprisingheavychainCDR1,CDR2,and 

CDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacidsequenceofSEQ 

IDNO:2O~theheavychainCDR2hastheaminoacidsequenceofSEQIDNO:21;andthe 

heavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:2Zorvariantsofany 
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oftheforegoing;and(ii)alightchainvariableregioncomprisinglightchainCDR1,CDR2,and 

CDR3sequenceswhereinthelightchainCDR1sequencehastheaminoacidsequenceSEQID 

NO:iTthelightchainCDR2sequencehastheaminoacidsequenceofSEQlIDNO:18andthe 

lightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:19orvariantsofanyof 

theforegoing.  

10. Anantibodyorantigenbindingfragmentthereofwhereintheantibodyorantibody 

fragmentcomprises:(i)aheavychainvariableregioncomprisingheavychainCDR1,CDR2,and 

CDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacidsequenceofSEQ 

IDNO:2&theheavychainCDR2hastheaminoacidsequenceofSEQIDNO:27,;andthe 

heavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:28orvariantsofany 

oftheforegoing;and(ii)alightchainvariableregioncomprisinglightchainCDR1,CDR2,and 

CDR3sequenceswhereinthelightchainCDR1sequencehastheaminoacidsequenceSEQID 

NO:2{thelightchainCDR2sequencehastheaminoacidsequenceofSEQIDNO:21andthe 

lightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:25orvariantsofanyof 

theforegoing.  

11. Anantibodyorantigenbindingfragmentthereofwhereintheantibodyorantibody 

fragmentcomprises:(i)aheavychainvariableregioncomprisingheavychainCDR1,CDR2,and 

IDNO:32~theheavychainCDR2hastheaminoacidsequenceofSEQIDNO:33;andthe 

heavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:34orvariantsofany 

oftheforegoing;and(ii)alightchainvariableregioncomprisinglightchainCDR1,CDR2,and 

CDR3sequenceswhereinthelightchainCDR1sequencehastheaminoacidsequenceSEQID 

NO:29~thelightchainCDR2sequencehastheaminoacidsequenceofSEQIDNO:3O~andthe 

lightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:31orvariantsofanyof 

theforegoing.  

12. Anantibodyorantigenbindingfragmentthereofwhereintheantibodyorantibody 

fragmentcomprises:(i)aheavychainvariableregioncomprisingheavychainCDR1,CDR2,and 
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CDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacidsequenceofSEQ
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CDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacidsequenceofSEQ 

IDNO:3&theheavychainCDR2hastheaminoacidsequenceofSEQIDNO:39;andthe 

heavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:40orvariantsofany 

oftheforegoing;and(ii)alightchainvariableregioncomprisinglightchainCDR1,CDR2,and 

CDR3sequenceswhereinthelightchainCDR1sequencehastheaminoacidsequenceSEQID 

NO:35thelightchainCDR2sequencehastheaminoacidsequenceofSEQTEDNO:36andthe 

lightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:37orvariantsofanyof 

theforegoing.  

13. Anantibodyorantigenbindingfragmentthereofwhereintheantibodyorantibody 

fragmentcomprises:(i)aheavychainvariableregioncomprisingheavychainCDR1,CDR2,and 

CDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacidsequenceofSEQ 

IDNO:44theheavychainCDR2hastheaminoacidsequenceofSEQIDNO:45;andthe 

heavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:4&orvariantsofany 

oftheforegoing;and(ii)alightchainvariableregioncomprisinglightchainCDR1,CDR2,and 

CDR3sequenceswhereinthelightchainCDR1sequencehastheaminoacidsequenceSEQID 

NO:41thelightchainCDR2sequencehastheaminoacidsequenceofSEQIDNO:4Zandthe 

lightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:43orvariantsofanyof 

14. Anantibodyorantigenbindingfragmentthereofwhereintheantibodyorantibody 

fragmentcomprises:(i)aheavychainvariableregioncomprisingheavychainCDR1,CDR2,and 

CDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacidsequenceofSEQ 

IDNO:5O~theheavychainCDR2hastheaminoacidsequenceofSEQIDNO:S1;andthe 

heavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:52~orvariantsofany 

oftheforegoing;and(ii)alightchainvariableregioncomprisinglightchainCDR1,CDR2,and 

CDR3sequenceswhereinthelightchainCDR1sequencehastheaminoacidsequenceSEQID 

NO:4TthelightchainCDR2sequencehastheaminoacidsequenceofSEQIDNO:48~andthe 

lightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:4Qorvariantsofanyof 

theforegoing.  
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15. Anantibodyorantigenbindingfragmentthereofwhereintheantibodyorantibody 

fragmentcomprises:(i)aheavychainvariableregioncomprisingheavychainCDR1,CDR2,and 

CDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacidsequenceofSEQ 

IDNO:56theheavychainCDR2hastheaminoacidsequenceofSEQIDNO:57;andthe 

heavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:58orvariantsofany 

oftheforegoing;and(ii)alightchainvariableregioncomprisinglightchainCDR1,CDR2,and 

CDR3sequenceswhereinthelightchainCDR1sequencehastheaminoacidsequenceSEQID 

NO:53thelightchainCDR2sequencehastheaminoacidsequenceofSEQEDNO:54andthe 

lightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:55orvariantsofanyof 

theforegoing.  

16. Anantibodyorantigenbindingfragmentthereofwhereintheantibodyorantibody 

fragmentcomprises:(i)aheavychainvariableregioncomprisingheavychainCDR1,CDR2,and 

CDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacidsequenceofSEQ 

IDNO:62theheavychainCDR2hastheaminoacidsequenceofSEQIDNO:63;andthe 

heavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:64orvariantsofany 

oftheforegoing;and(ii)alightchainvariableregioncomprisinglightchainCDR1,CDR2,and 

CDR3sequenceswhereinthelightchainCDR1sequencehastheaminoacidsequenceSEQID 

lightchainCDR3sequencehastheaminoacidsequenceofSEQIDNO:61orvariantsofanyof 

theforegoing.  

17. Anantibodyorantigenbindingfragmentthereofwhereintheantibodyorantibody 

fragmentcomprises:(i)aheavychainvariableregioncomprisingheavychainCDR1,CDR2,and 

CDR3sequenceswhereintheheavychainCDR1sequencehastheaminoacidsequenceofSEQ 

IDNO:38~theheavychainCDR2hastheaminoacidsequenceofSEQIDNO:39;andthe 

heavychainCDR3sequencehastheaminoacidsequenceofSEQIDNO:4O~orvariantsofany 

oftheforegoing;and(ii)alightchainvariableregioncomprisinglightchainCDR1,CDR2,and 

CDR3sequenceswhereinthelightchainCDR1sequencehastheaminoacidsequenceSEQID 
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NO:35thelightchainCDR2sequencehastheaminoacidsequenceofSEQlIDNO:36andthe 

lightchainCDR3sequencehastheaminoacidsequenceofSEQlIDNO:81orvariantsofanyof 

theforegoing.  

18. Theantibodyofanyoneofembodiments6-17whereintheheavychainvariableregion 

andthelightchainvariableregionarenotlinkedbyalinker.  

19. Theantibodyofanyoneofembodiments6-17whereintheheavychainvariableregion 

andthelightchainvariableregionarelinkedwithapeptidelinker.  

20. Theantibodyofembodiment19whereinthepeptidelinkercomprisesasequenceof 

(GCGGS)1 1 (SEQlIDNO:73)(GGGGA)~(SEQlIDNO:74),oranycombinationthereof, 

whereineachnisindependently1-5.  

21. Theantibodyofanyoneofembodiments1-20whereintheantibodycomprisesa 

sequenceofSEQlIDNO:65-72,78,82,or85,oravariantthereof 

22. Theantibodyofanyoneofembodiments1-21whereintheantibodycomprisesaVL 

23. Theantibodyofanyoneofembodiments1-21whereintheantibodycomprisesaVH 

sequenceassetforthinSEQEDNO:2,4,6,8,10,12,14,16,80,or83,oravariantthereof 

24. Theisolatedantibodyofanyoneofembodiments1-21,whereintheantibodycomprisesa 

sequenceofSEQEDNO:65-72,78,82,or85,oravariantthereof 

25. Theantibodyofanyoneofembodiments1-24whereinthevarianthas1-10 

substitutionsdeletionsorinsertions.  

26. Theantibodyofanyoneofembodiments1-24whereinthevarianthas1- conservative 

71 

sequenceassetforthinSEQlIDNO:1,3,5,7,9,11,13,15,79or86,oravariantthereof



WO20221081799 PCT/IJS2021/054907 

substitutioils.  

27. Theantibodyofanyoneofembodiments1-26whereinthevarianthasatleast850o 

homologytoasequenceofSEQEDNO:1-72,78-83,or85-86.  

28. Theantibodyofanyoneofembodiments1-26whereinthevarianthasatleast900o 

91~~920o,930o,~950o,96~~970o 98~~or990 ohomologytoasequenceofSEQflJNO: 

1-72,78-83,or85-86.  

29. Theantibodyofanyoneofembodiments1-26whereinthevarianthasatleast850o 

identitytoasequenceofSEQIDNO:1-72,78-83,or85-86.  

30. Theantibodyofanyoneofembodiments1-26whereinthevarianthasatleast900o 

910o920o,930o,940o,950o,960o970o 980oor990 oidentifytoasequenceofSEQlIDNO:1

72,78-83,or85-86.  

31. Theantibodyofanyoneofembodiments1-26whereintheantibodyisascFvantibody.  

32. Theantibodyofanyoneofembodiments1-26whereintheantibodyisamonoclonal 

33. Theantibodyofanyoneofembodiments1-26whereintheantibodyisahumanized 

antibody.  

34. Theantibodyofanyoneoftheprecedingembodimentswhereintheantibodycomprises 

aFcregion.  

35. Theantibodyofembodiment34whereintheFcregionisassetforthinSEQEDNO:75

77,or84.  
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36. TheantibodyofanyoneoftheprecedingembodimentswhereintheFcregioncomprises 

amutationthatextendsthehalf-lifeoftheantibodywhenlinkedtotheFcregion.  

37. Theantibodyofembodiment36whereintheFcregioncomprisesaS228PL235E, 

M252YS254TT256EM428LN434SL234FP331Smutationoranycombinationthereof 

38. Theantibodyofembodiment36whereintheFcregioncomprisesaM252YS254Tand 

T256Emutation.  

39. Theantibodyofembodiment36whereintheFcregioncomprisesaS228PandaL235E 
S 

mutation.  

40. Theantibodyofembodiment36whereintheFcregioncomprisesaL234FL235Eand 

P331Smutation.  

41. Theantibodyofembodiment36whereintheFcregioncomprisesM252YS254T 

T256ES228PandL235Emutations.  

42. Theantibodyofembodiment36whereintheFcregioncomprisesS228PL235E, 

43. Theantibodyofembodiment36whereintheFcregioncomprisesM428LandN434S 
S 

mutations.  

44. Theantibodyofembodiment36whereintheFcregioncomprisesL234FL235EP331S 

M252YS254TandT256Emutations.  

45. Anucleicacidmoleculeencodinganantibodyorantigenbindingfragmentthereofof 

anyoftheprecedingembodiments.  
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46. Avectorcomprisingthenucleicacidmoleculeofembodiment45.  

47. Acellcomprisingthenucleiccomprisingthenucleicacidmoleculeofembodiment46or 

thevectorofembodiment46.  

48. Apharmaceuticalcompositioncomprisingtheantibodyofanyoneofembodiments1-44 

oranucleicacidmoleculeencodingthesame.  

49. Thepharmaceuticalcompositionofembodiment48,whereinthecompositionisan 

injectablepharmaceuticalcomposition.  

50. Amethodoftreatingorreducingtheseverityofthyroid-associatedophthalmopathy 

(TAO),orasymptomthereofcomprisingadministeringtoasubjectanantibodyofanyoneof 

embodiments1-44orapharmaceuticalcompositioncomprisingthesame.  

51. Amethodofreducingproptosisinaneyeinasubjectwiththyroid-associated 

ophthalmopathy(TAO)comprisingadministeringtoasubjectanantibodyofanyoneof 

embodiments1-44orapharmaceuticalcompositioncomprisingthesame.  

subjectanantibodyofanyoneofembodiments1-44orapharmaceuticalcomposition 

comprisingthesame.  

53. AmethodofreducingClinicalActivityScore(CAS)ofthyroid-associatedophthalmopathy 

(TAO)inasubjectcomprisingadministeringtoasubjectanantibodyofanyoneofembodiments 

1-44orapharmaceuticalcompositioncomprisingthesame.  

54.Amethodofa)reducingproptosisbyatleast2mmandb)reducingtheclinicalactivityscore 

(CAS)inasubjectwiththyroid-associatedophthalmopathy(TAO)comprisingadministeringtoa 

subjectanantibodyofanyoneofembodiments1-44orapharmaceuticalcomposition 
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52. Amethodoftreatingthyroideyediseaseinasubjectcomprisingadministeringtoa
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comprisingthesame.  

55.Themethodofanyofembodiments50-54,whereinproptosisisreducedbyatleast2mm.  

56.Themethodofanyofembodiments50-54,whereinproptosisisreducedbyatleast3mm.  

57.Themethodofanyofembodiments50-54,whereinproptosisisreducedbyatleast4mm.  

58.Themethodofanyofembodiments50-54,whereintheclinicalactivityscore(CAS)ofthe 

subjectisreducedbyatleast2points.  

59.Themethodofanyofembodiments50-54,whereintheclinicalactivityscore(CAS)ofthe 

subjectisreducedtoone(1).  

60.Themethodofanyofembodiments50-54,whereintheclinicalactivityscore(CAS)ofthe 

subjectisreducedtozero(0).  

61. Amethodoftreatingorreducingthe S 

seventyofthyroid-associatedophthalmopathy(TAO)in 

asubjectcomprisingadministeringtoasubjectanantibodyofanyoneofembodiments1-44ora 

reducesproptosisbyatleast2mminaneye;(ii)isnotaccompaniedbyadeteriorationof2mm 

ormoreintheother(orfelloweye);and(iii)reducestheCASinsaidsubjecttoeitherone(1)or 

zero(0).  

62.Amethodofimprovingthequalityoflifeinasubjectwiththyroid-associated 

ophthalmopathy(TAOalsocalledGravesOphthalmopathy/Graves'Orbitopathy)comprising 

administeringtoasubjectanantibodyofanyoneofembodiments1-44orapharmaceutical 

compositioncomprisingthesame.  

63. Themethodofembodiment62whereinthequalityoflifeismeasuredbytheGraves 
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WO20221081799 PCT/IJS2021/054907 

OplithalmopathyQualityofLife(GO-QoL)assessmentoreithertheVisualFunctioningor 

Appearancesubscalethereof 

64.Themethodofembodiment63whereinthetreatmentresultsinanimprovementofgreater 

thanorequalto8pointsontheGO-QoL.  

65. Themethodofembodiment63whereinthetreatmentresultsinanimprovementonthe 

Functioningsubscaleofthe 9 

66.Themethodofembodiment63whereinthetreatmentresultsinanimprovementonthe 

AppearancesubscaleoftheGO-QoL.  

67.Amethodoftreatingorreducingthe e 

seventyofdiplopiainasubjectwiththyroid-associated 

ophthalmopathy(TAO)comprisingadministeringtoasubjectanantibodyofanyoneof 

embodiments1-44orapharmaceuticalcompositioncomprisingthesame.  

68.Themethodofembodiment67whereinthediplopiaisconstantdiplopia.  

70.Themethodofembodiment67whereinthediplopiaisintermittentdiplopia.  

71. Themethodofembodiment67whereintheimprovementinorreductioninseverityof 

diplopiaissustainedatleast20weeksafterdiscontinuationofantibodyadministration.  

72.Themethodofembodiment67whereintheimprovementinorreductioninseverityof 

diplopiaissustainedatleast50weeksafterdiscontinuationofantibodyadministration.  

739 Themethodofanyoneofembodiments50-72,whereinsaidantibodyisadministeredata 

dosageofabout1mg/kgtoabout5mg/kgantibodyasafirstdose.  
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74.Themethodofanyoneofembodiments50-72,whereinsaidantibodyisadministeredata 

dosageofabout5mg/kgtoabout10mg/kgantibodyasafirstdose.  

75.Themethodofanyoneofembodiments50-72,whereinsaidantibodyisadministeredata 

dosageofabout5mg/kgtoabout20mg/kgantibodyinsubsequentdoses.  

76.Themethodofanyoneofembodiments50-72,whereinsaidantibodyisadministeredinthe 

followingamounts:about10mg/kgantibodyasafirstdosesandabout20mg/kgantibodyin 

subsequentdoses.  

77.Themethodofembodiment76whereinsaidsubsequentdosesareadministeredeverythree 

weeksforatleast21weeks.  

78.Themethodofanyoneofembodiments50-77,whereintheantibodyoranantigenbinding 

fragmentthereofisahumanantibodyamonoclonalantibodyahumanmonoclonalantibodya 

purifiedantibodyadiabodyasingle-chainantibodyamulti-specificantibodyFabFab' 

F(ab')2,FvorscFv.  

fragmentthereofisadministeredinapharmaceuticalcompositionthatadditionallycomprisesa 

pharmaceuticallyacceptablediluentorexcipientorcarrier.  

80.Themethodofembodiment79whereinthepharmaceuticalcompositionfurthercomprises 

oneormorepharmaceuticallyactivecompoundsforthetreatmentofTAO.  

81. Themethodofembodiment79or80,whereinthepharmaceuticalcompositionfurther 

comprisescorticosteroids'rituximaborotheranti-CD2Oantibodiestocilizumaborotheranti-IL

6antibodieworseleniuminfliximaborother anti-TNFalphaantibodiesorathyroid-stimulating 

hormonereceptor(TSHR)inhibitor.  
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82.Themethodofanyoftheprecedingembodimentswhereintheantibodyoranantigen 

bindingfragmentthereofisadministereddirectlytotheeyetheanteriorchamberoftheeyethe 

vitreouschamberoftheeyethesuprachoroidalspaceortheretro-orbitalsinus.  

83. Themethodofembodiment82whereintheantibodyoranantigenbindingfragmentthereof 

isadministeredviaaninjection.  

84.Themethodofembodiment83whereintheinjectionisaintravitrealinjectionintraorbital 

injectionretro-orbitalinjectionsuprachoroidalinjectionorintracameralinjection.  

85. AmethodofincreasingtheinternalizationofJGF-iRonacellthemethodcomprising 

contactingthecellwithanantibodyofanyoneofembodiments1-44orapharmaceutical 

compositioncomprisingthesame.  

86. Themethodofembodiment85,whereinthecontactingcomprisesadministeringtoa 

subjectanantibodyofanyoneofembodiments1-44orapharmaceuticalcomposition 

compnsingthesame.  

(TED).  

88. AmethodofinhibitingElF-istimulatedreceptorphosphorylationonacellthemethod 

compnsingcontactingthecellwithanantibodyofanyoneofembodiments1-44ora 

pharmaceuticalcompositioncomprisingthesame.  

89. Themethodofembodiment88,whereinthecontactingcomprisesadministeringtoa 

subjectanantibodyofanyoneofembodiments1-44orapharmaceuticalcomposition 

compnsingthesame.  
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87. Themethodofembodiment86,whereinthesubjecthasorisatriskofthyroideyedisease



WO20221081799 PCT/IJS2021/054907 

90. Themethodofembodiment89,whereinthesubjecthasorisatriskofthyroideyedisease 

(TED).  

91. Themethodofanyoneofembodiments88-90whereintheantibodyhasan1C50ofless 

thanorequaltoabout0.2nm0.15nm0.10nm0.09nm.  

92. Themethodofembodiment91, whereinthe1C50ismeasuredinaninvitroassaysuch 

asanassayasprovidedforherein.  

93. Themethodofanyoneofembodiments88-92whereinthecellisanA549cellora 

HOCFcell.  

94. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringanantibodyofanyoneofembodiments1-44orasotherwiseprovidedforherein 

orapharmaceuticalcompositioncomprisingthesametothesubjectwhereintheantibodyhasa 

serumconcentrationinthesubjectofatleastorabout,70~g/ml,75~Wml,80~xg/ml,85~g/ml, 

90~tg/ml,95~g/ml,100~igmlor105~ig/mlatleast1,2,or3weekafteradministration.  

95. Themethodofembodiment94,whereintheantibodyorthepharmaceuticalcomposition 

96. Themethodofembodiments94or96,whereintheantibodyorthepharmaceutical 

compositionisadministeredatadoseofabout20mg/kg.  

97. Themethodofanyoneofembodiments94-96whereintheantibodyorthe 

pharmaceuticalcompositionisadministeredatleastoraboutonceaweekonceeverytwo 

weeksonceevery3weeksoronceevery4weeks.  

98. AmethodofinhibitingElF-1inducedreceptorautophosphorylationinacellbyatleast 

9500 9600,9700,9800 or990oorby1OO~othemethodcomprisingcontactingthecellwithan 
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antibodyofanyoneofembodiments1-44orasotherwiseprovidedforhereinora 

pharmaceuticalcompositioncomprisingthesame.  

99. Themethodofembodiment98,whereintheinhibitionoftheJGF-1inducedreceptor 

autophosphorylationismeasuredascomparedtotheinducedreceptorautophosphorylationinthe 

absenceoftheantibodyorthepharmaceuticalcomposition.  

100. Themethodofembodiments98or99,whereinthecontactingcomprisesadministeringto 

asubjecttheantibodyorthepharmaceuticalcompositioncomprisingthesame.  

101. Themethodofembodiment100whereinthesubjecthasorisatriskofthyroideye 

disease(TED).  

102. AmethodofinhibitingJOF-1inducedreceptorautophosphorylationbyatleast950o 

96~0 9700,9800 or990oorby100~oinasubjectinneedthereofthemethodcomprising 

administeringtothesubjectanantibodyofanyoneofembodiments1-44orasotherwise 

providedforhereinorapharmaceuticalcompositioncomprisingthesame.  

103. Themethodofembodiment102whereinthesubjecthasorisatriskofthyroideye 

104. Themethodofanyoneofembodiments102or103whereintheantibodyorthe 

pharmaceuticalcompositionisadministeredintravenously.  

105. Themethodofanyoneofembodiments98-104,whereintheantibodycomprisesthe 

CDRsofVRDN-1100.  

106. Themethodofanyoneofembodiments98-104,whereintheantibodycomprisesthe 

CDRsoftheantibodyofWDN-1100ortheCDRsof~fRDN-2700.  
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107.AnisolatedantibodycomprisingalightchainhavingtheaminoacidsequenceofSEQED 

NO:3andaheavychaincomprisingtheaminoacidsequenceofSEQIDNO:83.  

108. Anisolatedantibodycomprisingalightchainvariableregionhavingtheaminoacid 

sequenceofSEQlIDNO:13andaheavychainvariableregionhavingtheaminoacidsequence 

ofSEQJDNO:14.  

109. Theisolatedantibodyofembodiment108whereinantibody e 

compnsesalightchain 

havingaanaminoacidsequenceofSEQEDNO:93andaheavychainaminoacidsequenceof 

SEQDNO:92.  

110. Theisolatedantibodyofembodiment108whereinantibody S 

compnsesalightchain 

havingaanaminoacidsequenceofSEQlIDNO:93andaheavychainaminoacidsequenceof 

SEQDNO:94.  

111. Theisolatedantibodyofembodiment108whereinantibody S 

compnsesalightchain 

havingaanaminoacidsequenceofSEQIDNO:93andaheavychainaminoacidsequenceof 

SEQDNO:95.  

112. Apharmaceuticalcompositioncomprisingtheantibodyofanyoneofembodiments107

113. Apharmaceuticalcompositionsuitableforintravenousadministrationcomprisingthe 

antibodyofanyoneofembodiments107-111.  

114. Apharmaceuticalcompositionsuitableforsubcutaneousadministrationcomprisingthe 

antibodyofanyoneofembodiments107-111.  

115. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringapharmaceuticalcompositioncomprisingtheantibodyofanyoneofembodiments 

107-111.  
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116. Themethodofembodiment115whereinthepharmaceuticalcompositionisadministered 

intravenously.  

117. Themethodofembodiment115whereinthepharmaceuticalcompositionisadministered 

subcutaneously.  

118. Amethodoftreatingorreducingtheseverityofthyroid-associatedophthalmopathy 

(TAO),orasymptomthereofcomprisingadministeringtoasubjectanantibodyofanyoneof 

embodiments107-111orapharmaceuticalcompositioncomprisingthesame.  

119. Amethodofreducingproptosisinaneyeinasubjectwiththyroid-associated 

ophthalmopathy(TAO)comprisingadministeringtoasubjectanantibodyofanantibodyofany 

oneofembodiments107-111orapharmaceuticalcompositioncomprisingthesame.  

120. Amethodoftreatingthyroideyediseaseinasubjectcomprisingadministeringtoa 

subjectanantibodyofanyoneofembodiments107-111orapharmaceuticalcomposition 

compnsingthesame.  

(TAO)inasubjectcomprisingadministeringtoasubjectanantibodyofanyoneofembodiments 

107-111orapharmaceuticalcompositioncomprisingthesame.  

122.Amethodofa)reducingproptosisbyatleast2mmandb)reducingtheclinicalactivity 

score(CAS)inasubjectwiththyroid-associatedophthalmopathy(TAO)comprising 

administeringtoasubjectanantibodyofanyoneofembodiments107-111orapharmaceutical 

compositioncomprisingthesame.  

123. Themethodofanyofembodiments118-122,whereinproptosisisreducedbyatleast2mm.  
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124.Themethodofanyofembodiments118-122,whereinproptosisisreducedbyatleast3mm.  

125.Themethodofanyofembodiments118-122,whereinproptosisisreducedbyatleast4mm.  

126.Themethodofanyofembodiments118-122,whereintheclinicalactivityscore(CAS)of 

thesubjectisreducedbyatleast2points.  

127.Themethodofanyofembodiments118-122,whereintheclinicalactivityscore(CAS)of 

thesubjectisreducedtoone(1).  

128.Themethodofanyofembodiments118-122,whereintheclinicalactivityscore(CAS)of 

thesubjectisreducedtozero(0).  

129.Amethodoftreatingorreducingtheseverityofthyroid-associatedophthalmopathy(TAO) 
inasubjectcomprising S 

administenngtoasubjectanantibodyofanyoneofembodiments107

111orapharmaceuticalcompositioncomprisingthesamewhereintreatmentwithsaidantibody 

(i)reducesproptosisbyatleast2mminaneye;(ii)isnotaccompaniedbyadeteriorationof2 

mmormoreintheother(orfelloweye);and(iii)reducestheCASinsaidsubjecttoeitherone 

130.Amethodofimprovingthequalityoflifeinasubjectwiththyroid-associated 

ophthalmopathy(TAOalsocalledGravesOphthalmopathy/Graves'Orbitopathy)comprising 

administeringtoasubjectanantibodyofanyoneofembodiments107-111,orapharmaceutical 

compositioncomprisingthesame.  

131. Themethodofembodiment130whereinthequalityoflifeismeasuredbytheGraves 

OphthalmopathyQualityofLife(GO-QoL)assessmentoreithertheVisualFunctioningor 

Appearancesubscalethereof 

132. Themethodofembodiment130whereinthetreatmentresultsinanimprovementofgreater 
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thanorequalto8pointsontheGO-QoL.  

133. Themethodofembodiment130whereinthetreatmentresultsinanimprovementonthe 

FunctioningsubsealeoftheGO-QoL.  

134.Themethodofembodiment130whereinthetreatmentresultsinanimprovementonthe 

AppearancesubsealeoftheGO-QoL.  

135. Amethodoftreatingorreducingtheseverityofdiplopiainasubjectwiththyroid

associatedophthalmopathy(TAO)comprisingadministeringtoasubjectanantibodyofanyone 

ofembodiments107-111orapharmaceuticalcompositioncomprisingthesame.  

136.Themethodofembodiment135whereinthediplopiaisconstantdiplopia.  

137.Themethodofembodiment135whereinthediplopiaisinconstantdiplopia.  

138.Themethodofembodiment135whereinthediplopiaisintermittentdiplopia.  

139.Themethodofembodiment135whereintheimprovementinorreductioninseverityof 

140.Themethodofembodiment135whereintheimprovementinorreductioninseverityof 

diplopiaissustainedatleast50weeksafterdiscontinuationofantibodyadministration.  

141. Themethodofanyoneofembodiments115-140whereinsaidantibodyisadministeredata 

dosageofabout1mg/kgtoabout5mg/kgantibodyasafirstdose.  

142.Themethodofanyoneofembodiments115-140whereinsaidantibodyisadministeredata 

dosageofabout5mg/kgtoabout10mg/kgantibodyasafirstdose.  
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143. Themethodofanyoneofembodiments115-140whereinsaidantibodyisadministeredata 

dosageofabout5mg/kgtoabout20mg/kgantibodyinsubsequentdoses.  

144.Themethodofanyoneofembodiments115-140whereinsaidantibodyisadministeredin 

thefollowingamounts:about10mg/kgantibodyasafirstdoseandabout20mg/kgantibodyin 

subsequentdoses.  

145.Themethodofembodiment144whereinsaidsubsequentdosesareadministeredevery 

threeweeksforatleast21weeks.  

146.Themethodofanyoneofembodiments115-140whereintheantibodyisadministeredina 

pharmaceuticalcompositionthatcomprisesapharmaceuticallyacceptablediluentexcipientor 

carrier.  

147.Themethodofembodiment146whereinthepharmaceuticalcompositionfurthercomprises 

oneormorepharmaceuticallyactivecompoundsforthetreatmentofTAO.  

148.Themethodofembodiment146or147whereinthepharmaceuticalcompositionfurther 

comprisescorticosteroidwrituximaborotheranti-CD2Oantibodiewtocilizumaborotheranti-IL

6antibodieworseleniuminfliximaborother S 

hormonereceptor(TSHR)inhibitor.  

149. AmethodofincreasingtheinternalizationofJGF-1Ronacellthemethodcomprising 

contactingthecellwithanantibodyofanyoneofembodiments107-111orapharmaceutical 

compositioncomprisingthesame.  

150. Themethodofembodiment149whereinthecontactingcomprisesadministeringtoa 

subjecttheantibodyorapharmaceuticalcompositioncomprisingthesame.  

151. Themethodofembodiment150whereinthesubjecthasorisatriskofthyroideye 
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disease(TED).  

152. AmethodofinhibitingJGF-1stimulatedreceptorphosphorylationonacellthemethod 

comprisingcontactingthecellwithanantibodyofanyoneofembodiments107-111, ora 

pharmaceuticalcompositioncomprisingthesame.  

153. Themethodofembodiment152whereinthecontactingcomprisesadministeringtoa 

subjectanantibodyofanyoneofembodiments1-44orapharmaceuticalcomposition 

comprisingthesame.  

154. Themethodofembodiment153whereinthesubjecthasorisatriskofthyroideye 

disease(TED).  

155. Themethodofembodiments153or154,whereintheantibodyhasan1C50oflessthan 

orequaltoabout0.2nm,0.15nm,0.10nm,0.09nm.  

156. Themethodofembodiment155whereinthe1C50ismeasuredinaninvitroassaysuch 
S 

asanassayasprovidedforherein.  

HOCFcell.  

158. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringanantibodyofanyoneofembodiments107-111, orapharmaceuticalcomposition 

comprisingthesametothesubjectwhereintheantibodyhasaserumconcentrationinthe 

subjectofatleastorabout,70jtg/ml,75jtg/ml,804g/ml,85jtg/ml,90jtg/ml,954g/ml,100 

~g/mlor105~ig/mlatleast1, 2,or3weeksafteradministration.  

159. Themethodofembodiment158whereintheantibodyorthepharmaceuticalcomposition 

isadministeredintravenously.  

86 
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160. Themethodofembodiments158or159,whereintheantibodyorthepharmaceutical 

compositionisadministeredatadoseofabout1mg/kgtoabout5mg/kg(mgantibody/kg 

subject),ofabout5mg/kgtoabout10mg/kgantibodyorabout5mg/kgtoabout20mg/kgina 

firstdoseorsubsequentdose.  

161. Themethodofanyoneofembodiments158-160whereinsaidantibodyisadministeredin 

thefollowingamounts:about1,2,3,4,5,6,7,8,9,or10mg/kgantibodyasafirstdoseand 

aboutl,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,or2Omg/kgantibodyin 

subsequentdoses.  

162. Themethodofanyoneofembodiments158-161whereintheantibodyorthe 

pharmaceuticalcompositionisadministeredatleastoraboutonceaweekonceeverytwo 

weeksonceevery3weeksoronceevery4weeks.  

163. AmethodofinhibitingJGF-1inducedreceptorautophosphorylationbyatleast950o 

9600 9700,9800 or990oorby oinasubjectinneedthereofthemethodcomprising 

administeringtothesubjectanantibodyofanyoneofembodiments107-111,ora 

164. Apharmaceuticalcompositioncomprisinganantibodyfortreatingthyroideyediseasein 

asubjectwhereintheantibodycomprisesalightchainvariableregionhavingtheaminoacid 

sequenceofSEQlIDNO:13andaheavychainvariableregionhavingtheaminoacidsequence 

ofSEQIIIDNO:14.  

165. Thepharmaceuticalcompositionofembodiment164,whereintheantibodycomprisesa 

FcregionwithM428LandN434Ssubstitutions.  

166. Thepharmaceuticalcompositionofembodiment164,whereintheantibodycomprisesa 

FcregionwithM428LN434SM252YS254TandT256Esubstitutions.  
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pharmaceuticalcompositioncomprisingthesame.
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167. Thepharmaceuticalcompositionofembodiment164,whereintheantibodycomprisesa 

FcregionwithM252YS254TandT256Esubstitutions.  

168. Thepharmaceuticalcompositionofembodiment164,whereinantibodycomprisesalight 

chainhavinganaminoacidsequenceofSEQIDNO:93andaheavychainaminoacidsequence 

ofSEQIDNO:92.  

169. Thepharmaceuticalcompositionofembodiment164,whereinantibodycomprisesalight 

chainhavingaanaminoacidsequenceofSEQIDNO:93andaheavychainaminoacid 

sequenceofSEQlIDNO:94.  

170. Thepharmaceuticalcompositionofembodiment164,whereinantibodycomprisesalight 

chainhavingaanaminoacidsequenceofSEQIDNO:93andaheavychainaminoacid 

sequenceofSEQIDNO:95.  

171. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringthepharmaceuticalcompositioncomprisingtheantibodyofanyoneof 

172. Themethodofembodiment171whereinthepharmaceuticalcompositionisadministered 

intravenously.  

173. Themethodofembodiment171whereinthepharmaceuticalcompositionisadministered 

subcutaneously.  

174. Amethodoftreatingorreducingtheseverityofthyroid-associatedophthalmopathy 

(TAO),orasymptomthereofthemethodcomprisingadministeringtoasubjectthe 

pharmaceuticalcompositionofanyoneofembodiments164-170.  
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175. Amethodofreducingproptosisinaneyeinasubjectwiththyroid-associated 

ophthalmopathy(TAO),themethodcomprisingadministeringtoasubjectthepharmaceutical 

compositionofanyoneofembodiments164-170.  

176. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringtoasubjectthepharmaceuticalcompositionofanyoneofembodiments2-4.  

177. AmethodofreducingClinicalActivityScore(CAS)ofthyroid-associated 

ophthalmopathy(TAO)inasubjectthemethodcomprisingadministeringtoasubjectthe 

pharmaceuticalcompositionofanyoneofembodiments164-170.  

178. Amethodofa)reducingproptosisbyatleast2mmandb)reducingtheclinicalactivity 

score(CAS)inasubjectwiththyroid-associatedophthalmopathy(TAO),themethodcomprising 

administeringtoasubjectthepharmaceuticalcompositionofanyoneofembodiments164-170.  

179. Themethodofanyofembodiments174-178,whereinproptosisisreducedbyatleast2 

mm.  

180. Themethodofanyofembodiments174-178,whereinproptosisisreducedbyatleast3 

181. Themethodofanyofembodiments174-178,whereinproptosisisreducedbyatleast4 

mm.  

182. Themethodofanyofembodiments174-178,whereintheclinicalactivityscore(CAS)of 

thesubjectisreducedbyatleast2points.  

183. Themethodofanyofembodiments174-178,whereintheclinicalactivityscore(CAS)of 

thesubjectisreducedtoone(1).  
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184. Themethodofanyofembodiments174-178,whereintheclinicalactivityscore(CAS)of 

thesubjectisreducedtozero(0).  

185. Amethodoftreatingorreducingtheseverityofthyroid-associatedophthalmopathy 

(TAO)inasubjectcomprisingadministeringtoasubjectapharmaceuticalcompositionofany 

oneofembodiments164-170whereintreatmentwithsaidantibody(i)reducesproptosisbyat 

least2mminaneye;(ii)isnotaccompaniedbyadeteriorationof2mmormoreintheother(or 

felloweye);and(iii)reducestheCASinsaidsubjecttoeitherone(1)orzero(0).  

186. Amethodofimprovingthequalityoflifeinasubjectwiththyroid-associated 

ophthalmopathy(TAOalsocalledGravesOphthalmopathy/Graves'Orbitopathy),themethod 
S 

comprisingadministenngtoasubjectthepharmaceuticalcompositionofanyoneof 

embodiments164-170.  

187. Themethodofembodiment186whereinthequalityoflifeismeasuredbytheGraves 

OphthalmopathyQualityofLife(GO-QoL)assessmentoreithertheVisualFunctioningor 

Appearancesubscalethereof 

188. Themethodofembodiment186whereinthetreatmentresultsinanimprovementof 

189. Themethodofembodiment186whereinthetreatmentresultsinanimprovementonthe 

FunctioningsubscaleoftheGO-QoL.  

190. Themethodofembodiment186whereinthetreatmentresultsinanimprovementonthe 

AppearancesubscaleoftheGO-QoL.  

191. Amethodoftreatingorreducingtheseverityofdiplopiainasubjectwiththyroid

associatedophthalmopathy(TAO),themethodcomprisingadministeringtoasubjectthe 

pharmaceuticalcompositionofanyoneofembodiments164-170.  
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192. Themethodofembodiment191whereinthediplopiaisconstant S 

193. Themethodofembodiment191whereinthediplopiaisinconstantdiplopia.  

194. Themethodofembodiment191whereinthediplopiaisintermittentdiplopia.  

195. Themethodofembodiment191whereintheimprovementinorreductioninseverityof 

diplopiaissustainedatleast20weeksafterdiscontinuationofantibodyadministration.  

196. Themethodofembodiment191whereintheimprovementinorreductioninseverityof 

diplopiaissustainedatleast50weeksafterdiscontinuationofantibodyadministration.  

197. Themethodofanyoneofembodiments171-196whereinsaidpharmaceutical 

compositionisadministeredatadosageofabout1mg/kgtoabout5mg/kgabout5mg/kgto 

about10mg/kgabout10mg/kgtoabout20mg/kgabout20mg/kgtoabout30mg/kgaboutS 

mg/kgabout10mg/kgabout15mg/kgabout20mg/kgabout25mg/kgorabout30mg/kgof 

theantibodyasafirstdose.  

compositionisadministeredatadosageofabout10mg/kgtoabout20mg/kgofantibodyasa 

firstdose.  

199. Themethodofanyoneofembodiments171-196whereinsaidpharmaceutical 

compositionisadministeredatadosageofabout1mg/kgtoabout10mg/kgabout2mg/kgto 

about5mg/kgorabout5mg/kgtoabout20mg/kgofantibodyinsubsequentdoses.  

200. Themethodofanyoneofembodiments171-196whereinsaidpharmaceutical 

compositionisadministeredinthefollowingamounts:about10mg/kgantibodyasafirstdose 

andabout20mg/kgantibodyinsubsequentdoses.  
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201. Themethodofembodiment200whereinsaidsubsequentdosesareadministeredevery 

threeweekseveryfourweekseveryfiveweekseverysixweekseverysevenweeksorevery 

eightweeksforatleast21-52weeksorlonger.  

202. AmethodofincreasingtheinternalizationofJGF-iRonacellthemethodcomprising 

contactingthecellwiththepharmaceuticalcompositionofanyoneofembodiments164-170.  

203. Themethodofembodiment202whereinthecontactingcomprisesadministeringtoa 

subjectthepharmaceuticalcompositionofanyoneofembodiments164-170.  

204. Themethodofembodiment203whereinthesubjecthasorisatriskofthyroideye 

disease(TED).  

205. AmethodofinhibitingElF-1stimulatedreceptorphosphorylationonacellthemethod 

compnsingcontactingthecellwiththepharmaceuticalcompositionofanyoneofembodiments 

164-170.  

206. Themethodofembodiment205whereinthecontactingcomprisesadministeringtoa 

207. Themethodofembodiment206whereinthesubjecthasorisatriskofthyroideye 

disease(TED).  

208. Themethodofanyoneofembodiments205-207whereintheantibodyhasan1C50of 

lessthanorequaltoabout0.2nm0.15nm,0.10nm,0.09nm.  

209. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringthepharmaceuticalcompositionofanyoneofembodiments164-170tothe 

subjectwhereintheantibodyhasaserumconcentrationinthesubjectofatleastorabout,10 
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~tg/m1or20j~tg/m1or50j~tg/m1,70~tg/m1,75j~tg/m1,80j~tg/m1,85~tg/m1,904g/ml,95j~tg/m1, 

100~tgm1,or105~tg/m1atleast1,2,or3weeksafteradministration.  

210. Themethodofembodiment209whereinthepharmaceuticalcompositionisadministered 

intravenouslyorsubcutaneously.  

211. AnisolatedantibodycomprisingalightchainhavingtheaminoacidsequenceofSEQED 

NO:3andaheavychaincomprisingtheaminoacidsequenceofSEQIDNO:83.  

212. AnisolatedantibodycomprisingvariablelightchaincomprisingthesequenceofSEQID 

NO:98andavariableheavychaincomprisingthesequenceofSEQIDNO:99andaFcregion 

comprisingM252YS254TandT256Emutations.  

213. AnisolatedantibodycomprisingvariablelightchaincomprisingthesequenceofSEQID 

NO:98andavariableheavychaincomprisingthesequenceofSEQIDNO:99andaFcregion 

compnsingM428LandN434Smutations.  

214. Apharmaceuticalcompositioncomprisingtheantibodyofanyoneofembodiments211

215. Apharmaceuticalcompositionsuitableforintravenousadministrationcomprisingthe 

antibodyofanyoneofembodiments211-213.  

216. Apharmaceuticalcompositionsuitableforsubcutaneousadministrationcomprisingthe 

antibodyofanyoneofembodiments211-213.  

217. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringapharmaceuticalcompositioncomprisingtheantibodyofanyoneofembodiments 

211-213.  
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218. Themethodofembodiment217whereinthepharmaceuticalcompositionisadministered 

intravenously.  

219. Themethodofembodiment217whereinthepharmaceuticalcompositionisadministered 

subcutaneously.  

220. Amethodoftreatingorreducingtheseverityof',thyroid-associatedophthalmopathy 

(TAO),orasymptomthereof',comprisingadministeringtoasubjectanantibodyofanyoneof 

embodiments211-213orapharmaceuticalcompositioncomprisingthesame.  

221. Amethodofreducingproptosisinaneyeinasubjectwiththyroid-associated 

ophthalmopathy(TAO)comprisingadministeringtoasubjectanantibodyofanyoneof 

embodiments211-213,orapharmaceuticalcompositioncomprisingthesame.  

222. Amethodoftreatingthyroideyediseaseinasubjectcomprisingadministeringtoa 

subjectanantibodyofanyoneofembodiments211-213, orapharmaceuticalcomposition 

comprisingthesame.  

223. AmethodofreducingClinicalActivityScore(CAS)ofthyroid-associated 

ofembodiments211-213,orapharmaceuticalcompositioncomprisingthesame.  

224. Amethodofa)reducingproptosisbyatleast2mmandb)reducingtheclinicalactivity 

score(CAS)inasubjectwiththyroid-associatedophthalmopathy(TAO)comprising 

administeringtoasubjectanantibodyofanyoneofembodiments211-213,orapharmaceutical 

compositioncomprisingthesame.  

225. Themethodofanyofembodiments220-224,whereinproptosisisreducedbyatleast2 

mm.  
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226. Themethodofanyofembodiments220-224,whereinproptosisisreducedbyatleast3 

mm.  

227. Themethodofanyofembodiments220-224,whereinproptosisisreducedbyatleast4 

mm.  

228. Themethodofanyofembodiments220-224,whereintheclinicalactivityscore(CAS)of 

thesubjectisreducedbyatleast2points.  

229. Themethodofanyofembodiments220-224,whereintheclinicalactivityscore(CAS)of 

thesubjectisreducedtoone(1).  

230. Themethodofanyofembodiments220-224,whereintheclinicalactivityscore(CAS)of 

thesubjectisreducedtozero(0).  

231. Amethodoftreatingorreducingtheseverityofthyroid-associatedophthalmopathy 

(TAO)inasubjectcomprisingadministeringtoasubjectanantibodyofanyoneembodiments1

3,orapharmaceuticalcompositioncomprisingthesamewhereintreatmentwithsaidantibody 

(i)reducesproptosisbyatleast2mminaneye;(ii)isnotaccompaniedbyadeteriorationof2 

(1)orzero(0).  

232. Amethodofimprovingthequalityoflifeinasubjectwiththyroid-associated 

ophthalmopathy(TAOalsocalledGravesOphthalmopathy/Graves'Orbitopathy)comprising 

administeringtoasubjectanantibodyofanyoneofembodiments211-213,orapharmaceutical 

compositioncomprisingthesame.  

233. Themethodofembodiment232whereinthequalityoflifeismeasuredbytheGraves 

OphthalmopathyQualityofLife(GO-QoL)assessmentoreithertheVisualFunctioningor 

Appearancesubscalethereof 
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234. Themethodofembodiment232whereinthetreatmentresultsinanimprovementof 

greaterthanorequalto8pointsontheGO-QoL.  

235. Themethodofembodiment232whereinthetreatmentresultsinanimprovementonthe 

FunctioningsubsealeoftheGO-QoL.  

236. Themethodofembodiment232whereinthetreatmentresultsinanimprovementonthe 

AppearancesubsealeoftheGO-QoL.  

237. Amethodoftreatingorreducingtheseverityofdiplopiainasubjectwiththyroid

associatedophthalmopathy(TAO)comprisingadministeringtoasubjectanantibodyofanyone 

ofembodiments211-213,orapharmaceuticalcompositioncomprisingthesame.  

238. Themethodofembodiment237whereinthediplopiaisconstant S 

239. Themethodofembodiment237whereinthediplopiaisinconstantdiplopia.  

241. Themethodofembodiment237whereintheimprovementinorreductioninseverityof 

diplopiaissustainedatleast20weeksafterdiscontinuationofantibodyadministration.  

242. Themethodofembodiment237whereintheimprovementinorreductioninseverityof 

diplopiaissustainedatleast50weeksafterdiscontinuationofantibodyadministration.  

243. Themethodofanyoneofembodiments217-242whereinsaidantibodyisadministered 

atadosageofabout1mg/kgtoabout5mg/kgabout5mg/kgtoabout10mg/kgabout10 

mg/kgtoabout20mg/kgabout20mg/kgtoabout30mg/kgaboutSmg/kgabout10mg/kg, 

about15mg/kgabout20mg/kgabout25mg/kgorabout30mg/kgoftheantibodyasafirst 
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dose.  

244. Themethodofanyoneofembodiments217-242whereinsaidantibodyisadministered 

atadosageofabout10mg/kgtoabout20mg/kgofantibodyasafirstdose.  

245. Themethodofanyoneofembodiments217-242whereinsaidantibodyisadministered 

atadosageofabout1mg/kgtoabout10mg/kgabout2mg/kgtoabout5mg/kgorabout5 

mg/kgtoabout20mg/kgofantibodyinsubsequentdoses.  

246. Themethodofanyoneofembodiments217-242whereinsaidantibodyisadministered 

inthefollowingamounts:about10mg/kgantibodyasafirstdoseandabout20mg/kgantibody 

insubsequentdoses.  

247. Themethodofembodiment246whereinsaidsubsequentdosesareadministeredevery 

threeweekseveryfourweekseveryfiveweekseverysixweekseverysevenweeksorevery 

eightweeksforatleast21-52weeksorlonger.  

248. AmethodofincreasingtheinternalizationofJGF-1Ronacellthemethodcomprising 

contactingthecellwithanantibodyofanyoneofembodiments211-213, orapharmaceutical 

249. Themethodofembodiment248whereinthecontactingcomprisesadministeringtoa 

subjecttheantibodyorapharmaceuticalcompositioncomprisingthesame.  

250. Themethodofembodiment249whereinthesubjecthasorisatriskofthyroideye 

disease(TED).  

251. AmethodofinhibitingElF-1stimulatedreceptorphosphorylationonacellthemethod 

compnsingcontactingthecellwithanantibodyofanyoneofembodiments211-213,ora 

pharmaceuticalcompositioncomprisingthesame.  
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252. Themethodofembodiment251whereinthecontactingcomprisesadministeringtoa 

subjectanantibodyofanyoneofembodiments211-213orapharmaceuticalcomposition 

comprisingthesame.  

253. Themethodofembodiment252whereinthesubjecthasorisatriskofthyroideye 

disease(TED).  

254. Themethodofanyoneofembodiments251-253whereintheantibodyhasan1C50of 

lessthanorequaltoabout0.2nm0.15nm,0.10nm,0.09nm.  

255. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringanantibodyofanyoneofembodiments211-213,orapharmaceuticalcomposition 

comprisingthesametothesubjectwhereintheantibodyhasaserumconcentrationinthe 

subjectofatleastorabout,10j~tg/mlor20~tg/mlor50~tg/ml,70j~tg/ml,75~tg/ml,804g/ml 

85~xg/ml,90~g/ml,954g/ml,100~g/mlor105~xg/mlatleast1,2,or3weeksafter 

administration.  

256. Themethodofembodiment255whereintheantibodyorthepharmaceuticalcomposition 

[00232] Thesubjectmatterisnowdescribedwithreferencetothefollowingexamples.  

Theseexamplesareprovidedforthepurposeofillustrationonlyandtheclaimsshouldinnowaybe 

construedasbeinglimitedtotheseexamplesbutrathershouldbeconstruedtoencompassanyandall 

vanationswhichbecomeevidentasaresultoftheteachingprovidedherein.Thoseofskillintheartwill 

readilyrecognizeavarietyofnon-criticalparametersthatcouldbechangedormodifiedtoyield 

essentiallysimilarresults.  

[00233] EXAMPLES 

[00234] Example1:IGI~'-1RantibodiesblockIGI~'-1stimulation.  
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[00235] BlockageofJGF-1stimulationismeasuredbysecretionofhyaluronaninthe 

presenceofJGF-1RantibodiesVRDN-2700,VRDN-03100VRDN-02100,VRDN-02200,VRDN

02300,VRDN-02400,VRDN-02500,VRDN-O1100,VRDN-02600,andVRDN-02301,allofwhichare 

disclosedherein.ImmunoglobulinsarepurifiedfromtheseraofpatientswithGravesophthalmopathy 

(GO)andtestedfortheirabilitytoactivateTSHRand/orJGF-1RdirectlyandTSHIR/JGF-iRcrosstalk 

inprimaryculturesofGOfibroblasts.CellsaretreatedwithM22orGO-IgswithorwithoutJGF-iR 

inhibitoryantibodiessuchasthoseprovidedforhereinincludingbutnotlimitedto~fRDN-27OO 

VRDN-03100,VRDN-02100,VRDN-02200,VRDN-02300,VRDN-02400,VRDN-02500,VRDN

01100VRDN-02600,andVRDN-02301,allofwhicharedisclosedherein Hyaluronan(hyaluronic 

aci&HA)secretionismeasuredasamajorbiologicalresponseforGOfibroblaststimulation.JGF-1R 

autophosphorylationisusedasameasureofdirectJGF-iRactivation.TSHRactivationisdetermined 

throughcyclic-AMP(cAMP)production.TheJGF-1Rantibodiesasdisclosedhereinarefoundto 

effectivelyblockHAsecretionandthereforearefoundtoblockJGFstimulation.  

[00236] Example2:TreatmentofPatientswithThyroidEyeDiseaseandClinical 

assessmentofIGF-1Rantibodiesonthyroideyedisease.  

[00237] InfusionsofJGF-1Rinhibitoryantibodiessuchasthoseprovidedforherein 

includingbutnotlimitedtoVRDN-2700,VRDN-03100,VRDN-02100VRDN-02200,VRDN-02300 

VRDN-02400,VRDN-02500,VRDN-O1100,VRDN-02600,andVRDN-02301, allofwhichare 

disclosedhereinareprovidedtothesubjects.Thenumberofinfusionsisindividualizedforeachsubject 

visitofthepriortrial.Visitwindowsare+1dayforWeeks1and4,+3daysforWeeks3,6,9,12,15 

18,21, and24.TheFollow-upperiodismeantforsubjectswhowereproptosisnon-respondersinthe 

pnortrialonly;subjectswhorelapsedinthepriortrialdidnotparticipateintheFollow-UpPeriod.Visit 

windowsduringtheFollow-upperiodare+7days.  

[00238] TreatmentPeriodis24weeks(6months), duringwhich8infusionsof 

teprotumumabareadministered.  

[00239] Subjectswhoareproptosisnon-respondersarescheduledtoparticipateina6

monthFollow-UpPeriodinthisextensionstudy;subjectswhorelapsedinthelead-instudyandare 

retreatedinthisextensionstudywillnotparticipateintheFollow-UpPeriod.  
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[00240] Efficacyassessmentsareperformedforbotheyesateachassessmenttimepoint.  

The"studyeye (i.e9, themoreseverelyaffectedeye)willremainthesameasthatidentifiedatthe 

Baseline(Day1)Visitofthepriorstudy.Botheyesareassessedforefficacybutthestudyeyeisused 

toassesstheprimaryoutcomemeasure.  

[00241] Efficacyisassessedbyproptosis(measuredasexophthalmosevaluationofthe 

ClinicalMeasuresofSeverityusingaHertelinstrumentforconsistencyinmeasurement),CAS(7-item 

scale),diplopia(measuredaspartoftheClinicalMeasuresofSeverity)andClinicalMeasuresof 

Severity(includingmotilityrestrictionassessments).  

[00242] QualityoflifeisassessedusingtheGO-QoLquestionnaire.  

[00243] Safetyis assessedviaALE and concomitantmedicationusemonitoring, 

immunogenicitytestingphysicalandophthalmicexaminationsvitalsignsclinicalsafetylaboratory 

evaluations(completebloodcountchemistry(includingthyroidpanelandHbA1C),andurinalysis), 

pregnancytesting(ifapplicable),andelectrocardiograms(ECG).ThestudyisalsomonitoredbyaData 

SafetyMonitoringBoard(DSMB).  

[00244] ProptosisassessmentsisperformedusingaHertelexophthalmometerfor 

consistencyinmeasurementand(exceptwhenstrictlyunavoidable)thesameHertelinstrumentand 

sameobserverisusedateachevaluationforthefulldurationofthestudy.Additionallythesame 

intercanthaldistance(JCD)isusedoneachoccasion.  

[00245] ProptosisismeasuredforeacheyeonDay1andWeeks6,12,18and24(or 

theFollow-UpPeriod.MeasurementsisrecordedontheClinicalMeasuresofSeverityeCRFunder 

exophthalmos.  

[00246] Theantibodiesarefoundtobeeffectiveintreatingthyroideyediseaseandalso 

improvingqualityoflifeasprovidedforherein.  

[00247] Example3:AntibodywithincreasedpK 

[00248] CynomolgusmonkeysweredosedwithanantibodycomprisingtheCDRsof 

VRDN-2700withtheYTEmutationintheFcdomaininanamountof10mg/kgbyeitherintravenous 

orsubcutaneousrouteandsampleswerecollectedat0.5hr, 2hr8hranddays1,3,7,10,14,21,and 

28timepointsforPKanalysisbyELISA.Teprotumumabwasalsoadministeredat10mg/kgIVasa 
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comparator.TheresultsillustratedinFIG.1demonstratethattheantibodyhadasignificantlyhigher 

PKascomparedtoTeprotumumab.  

[00249] ThisresultdemonstratesanantibodycomprisingtheCDRsofVRDN-2700can 

likelybegivenatalowerdoseascomparedtoTeprotumumabevenwhenadministeredsubcutaneously.  

Theseresultscouldnothavebeenpredicted.  

[00250] Example4: 

[00251] "LRDN-1100isanantagonistantibodytoinsulin-likegrowthfactor-1receptor 

(JGF-1R)underdevelopmentfortreatmentofThyroidEyeDisease(TED).TEDisdrivenbyThyroid 

StimulatingHormoneReceptor(TSHR)agonisticautoantibodiesandcrosstalkbetweenTSHIRandJGF

iR.TEDischaracterizedbyrecruitmentoffibrocytesthatexpressJGF-iRandTSHIRinorbitaltissues 

wheretheymediatedepositionofhyaluronanandexpansionoforbitalmuscleandfati. JGF-1R 

antagonismhasbeenfoundtoreversethisorbitaltissueexpansionandrobustlyrelievesymptomsin 

TEDpatients2.  

[00252] \TRDN-1100isahumanizedmonoclonalantibodytargetingJGF-1R.TheJGF-1R 
S 

bindingandantagonistcharactensticsof'VRDN-1100wasanalyzed.  

[00253] Methods 

[00254] Surfaceplasmonresonance(SPRJ:Antibodieswerecapturedbyimmobilized 

anti-FcandrecombinantJGF-iRextracellulardomain(ECD)wasflowedasanalyte.Associationand 

dissociationrateconstants(kaandkdrespectively),andequilibriumdissociationconstantKDwere 

[00255] Epitopebinning:VRDN-1100wasimmobilizedonachipsurfacebyamine 

couplingandusedtocaptureJGF-1R-ECDafterwhichteprotumumabwasflowedoverthechip.  

[00256] Cellbinding:A549humanlungadenocarcinomacellsorprimaryhumanocular 

choroidfibroblasts(HOCF)wereincubatedwithvaryingconcentrationsofVRDN-1100or 

teprotumumab.Asingledose50nMIgGiisotypecontrolwasusedasnegativecontrol.Unbound 

antibodywasremovedbywashingandthecellswereincubatedwithanAlexaFluor488-goatanti

humanantibodyandacellimpermeabledyetogatelivecells.Themedianfluorescenceintensity(MFJ) 

ofviablecellswasmeasuredbyflowcytometryandthedatawereanalyzedusingFlowJosoftware.  

models 
Dosecurveswerefittedusinganon-linearregression , og(agonist)vsresponse-variableslope 
(fourparameters).  

101 

derivedbyglobalfitofdatatosinglesitemodel.
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[00257] Internalization:Cellswereincubatedwithvariousconcentrationsofantibodiesof 

interestat4oCand37oCfor60minutes.Cellswerethenwashed3XandincubatedwithFJTC-labeled 

goatanti-humanFcsecondaryantibodyfor30minutesat4oC.TheMElofviablecellswasmeasured 

byflowcytometryandthedatawereanalyzedusingFlowJosoftware.  

[00258] Cellsurfacemarkerexpression: HOCFcellswereincubatedwithdirectly 

labeledantibodiesorIgOisotypecontrolat10ug/mL.Themedianfluorescenceintensity(MFJ)was 

measuredbyflowcytometryandthedatawereanalyzedusingFlowJosoftware.  

[00259] Antagonism:SerumstarvedA549orHOCFcellswerepreincubatedwithvarying 

concentrationsoftestantibodyforonehourat37 0 Cthenstimulatedbyadditionof100ng/mL(A549s) 

or200ng/mL(HOCFs)JGF-1for7minutesat37 0 C.PhosphorylatedJGF-1R(pJGF1R)ofbiological 

duplicateswasmeasuredusingtheR&DSystemspJGF-iRELISAaccordingtothemanufacturers 

protocolandpIOF-iRconcentrationswerenormalizedtothelowesttestantibodyconcentration.Dose 

curveswerefitusinganon-linearregressionmodel;log(inhibitor)vsresponse-variableslope(four 

parameters)).  

[00260] Results 

[00261] VRDN-1100BindsIGF-1RWithSub-NanomolarAffinity.PanelAofFIG.2 

illustratesthatincreasingconcentrationsofJGF-1R-ECDboundtoanti-FCcaptured\TRDN-1100or 

teprotumumabrevealastepwiseincreaseinSPRsignalenablingaglobalfittoabindingmodel.  

FollowingJGF-1RwashoutVRDN-1100showsamoresustainedbindinginteraction.PanelBofFIG.  

bindingtotheJGF-1R:VRDN-1100complexsuggestingthatteprotumumaband~'fRDN-1100have 

overlappingepitopes.ThedataisalsoillustratedinthetableasshowninFIG.2.  

[00262] VRDN-1100BindsWithHighAffinityToIGF-1ROnA549Cells. As 

illustratedinFIG.3,VRDN-1100bindingtoA549cellswasassessedbyflowcytometryandfoundto 

havesimilarbindingdistributionasteprotumumabatthreedifferentconcentrations.Asalsoillustrated 

inFIG.3inthebindingdoseresponsecurvedemonstratedXItDN-1100ECSO 0.1nM.Asillustrated 

inFIG.3VRDN-1100,VRDN-2700withM252YS254TandT256EmutationintheFcdomainand 

teprotumumabshowcomparablebindingattemperaturesthatblockIGF-1Rreceptorinternalization.  

PanelDillustratesthatVRDN-1100,VRDN-2700withaM252YS254TandT256Emutationinthe 

Fcdomainandteprotumumabcausecomparablelevelsofinternalization(A0 0 o)measuredbyreduction 
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WO20221081799 PCT/IJS2021/054907 

inmembraneJGF-1Rreceptorlevelsat37oCvs4oC.InFJ&3bargraphstheleftmostbarsarethe 

isotypecontrolthesecondtoleftsetofbarsareteprotumumabthesecondfromtherightsetofbarsare 

VRDN-1100andtherightmostsetofbarsareVRDN-2700.  

[00263] HOCFsAsAnInVitroModelForTEDPathology.  

[00264] CD34+,Thy-1+orbitalfibroblastsareimplicatedinextracellularmatrixdeposition 

andpathogenicfibrosisinTED5.AsillustratedinFRi.4,HOFCswereshowntoexpress(PanelA)JOF

iRand(PanelB)TSHRaswellas(PanelC)CD34andThy-iwhichdemonstratestheirabilitytobe 

usedasaninvitromodelsystemforJGF-1RfunctioninTED.  

[00265] VRDN-1100BindsWithHighAffinityToIGF-1ROnHOCFCells.  

[00266] FIG.5illustrateVRDN-1100bindingtoHOCFcellswhichwasassessedbyflow 

cytometryandfoundtohavelargelysimilarbindingasteprotumumabatthreedifferentconcentrations.  

ThepanelinthelowerrightcornerofFIG.5illustratesabindingdoseresponsecurvewhich 

demonstratedVRDN-1100havinganECSO 0.4nM.  

[00267] VRDN-1100IsASub-NanomolarIGF-1RAntagonist.VRDN-1100potently 

inhibitsIGF-1stimulatedreceptorphosphorylationonA549cells(IC5O 0.09nM)andHOCFcells 

(ICSO 0.09nM),whichisillustratedinPanelsAandBofFIG.6.  

[00268] Theseresultsdemonstratethat'VRLDN-1100andteprotumumabepitopesonIGF

iRoverlapthatVRDN-1100bindstoIGF-1Roncellswithsub-nanomolarECS0VRDN-1100 

promotesIGF-1RinternalizationandthatVRDN-1100inhibitsIGF-1Rphosphorylationwithsub

nanomolarconcentrationssuggestingthatVRDN-1100shouldbeaabletobeusedforthepotential 

potentinhibitionofthepathophysiologydrivingTED.  

[00269] EXAMPLE4.VRDN-2700whichhasaM252YS254TandT256Emutationin 

theFcdomainisanovelanti-IGF-1Rantibodyincorporatinghalf-lifeextensionmodificationsinitsFc 

regionasdescribedhereinandcanbeusedforthetreatmentofThyroidEyeDisease(TED).The 

pharmacokinetic(PK)parametersofVRDN-2700withsuchFcmutationswasmeasuredincynomolgus 

monkeystothemarketedIGF-1RantibodyteprotumumabandaPKmodelwasconstructedtoproject 

potentialhumandosingregimens.  

[00270] TEDisanautoimmuneconditionmostcommonlyassociatedwithGravesdisease 

andhyperthyroidismbutcanalsobefoundinpatientswhoareeuthyroidorhypothyroid.Orbitopathyin 
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nanomolarIC5O.AccordinglyVRDN-1100bindsantagonizes andinternalizesIGF-1Ratsub-
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TEDisdrivenbyThyroidStimulatingHormoneReceptor(TSHR)agonisticautoantibodiesand 

crosstalkbetweenTSHIRandJGF-iR.Pathologicalremodelingoftheorbitandperiorbitaltissuesresults 

invariedpresentationswhichmayincludedryeyesincreasedlacrimationlocalirritationeyelid 
retractionandeventually 

proptosisdiplopiaandopticnervecompressionwithensuingvisionloss.  

[00271] TheunderlyingpathologyofTEDistheactivationofaninflammatorycascade 

withintheorbitprimarilyduetorecruitmentoffibrocytesandimmunecells.Over-expressionofJOF

iRhasbeendemonstratedwithintheorbitofTEDpatientsandithasbeensurmisedthatJGF-iR 

inhibitoryantibodiesmaydisrupttheJGF-1RandTSHRcross-talkanddampentheinflammatory 

cascade.IndeedJGF-1Rantagonismhasbeendemonstratedtorobustlyrelievemuchofthe 

inflammatorysymptomologythataffectsTEDpatients.  

[00272] VRDN-2700isamonoclonalantibodythatinhibitsJGF-1mediatedsignalingvia 

JGF-1RwithsubnanomolarpotencyandincorporatesclinicallyvalidatedFcmodifications(M252Y 

S254TandT256E)toextendhalf-life.ThisantibodywasfoundtohaveamorefavorablePKprofile 

withthepotentialforalessburdensometreatmentparadigmforpatientsthanconventionalJgG 

therapeuticantibodies.  

[00273] ~fRDN-27OOwiththeFcmutationswasadministeredtocynomolgusmonkeysby 

30mm intravenous(IV)infusionsat2,10,and50mg/kgandbysubcutaneous(SC)injectionat2and 

10mg/kg.Teprotumumabat10mg/kgwaslikewiseadministeredby30mm IVinfusion.VRDN-2700 

andteprotumumablevelsinserumweremeasuredusingahumanJgGspecificELISAassay.Datawere 

targetmediateddrugdispositionwasconstructedusingavailablehumanandcynomolgusdata.Thedata 

isillustratedbelow.  

[00274] ThetableandgraphsillustrateofFIG.7themorefavorablePKprofile.  

[00275] ThetableshowsPKparameters+1-SD.Evidenceoftargetmediateddrug 

disposition(TMDD)wasobservedat2mg/kgbutnotat10and50mg/kgdosesinlinewith 

teprotumumabandotherJGF-1RantibodiesthathavereportedsaturationofTMDDathigherdoses.  

[00276] VRDN-2700Half-LifeExtensionModificationsProlongExposure 

[00277] AtequivalentdosesSCdosedVRDN-2700withtheYTEmutationshasgreater 

exposurethanintravenouslyinfusedteprotumumabandachieves~2xhalf-lifeofteprotumumabin 
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analyzedusingtheWinNonlinnon-compartmentalmodel.Asemi-mechanisticmodelincorporating
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NHPsEstimated620obioavailability(F)ofVRDN-2700fromSCdosingusingpreliminarydiscovery

stageformulation.Parameterestimates+1-SDshowninFIG.8.  

[00278] ModelsimulationspredictthatdosingofVRDN-2700at10mg/kgevery3weeks 

or20mg/kgevery6weekswillresultinCminof>100ug/mLsimilartotheapprovedteprotumumab 

regimen(10mg/kgfirstdosefollowedbyseven20mg/kgdosesq3w).The10mg/kgq3wregimenwill 

withlowerCmaxvalues. Alongerdosingintervalwouldincreasepatientconvenienceandreduce 

treatmentcostswhilelowerdoseandCmaxvaluesmaypotentiallymitigatetoxicities.Furthermorethe 

modelpredictsthatweeklysubcutaneousdosingofVRDN-2700at300mgfixeddosecouldachievea 

steady-stateCminof 130ug/mLenablingathomeself-administration.IntheeventthatlowerCmin 

valuesareefficacioussubcutaneousadministrationofVRLDN-2700at300mgfixeddoseeveryother 

weekispredictedtoachieve 50ug/mLsteady-stateCminlevels.Takentogethertheextendedhalf-life 

ofVRDN-2700ispredictedtoprovidepatientswithawiderrangeofoptionsformoreconvenientdosing 

intervalandrouteofadministration.  

[00279] Example5:VRDN2700Properties Duringtheevaluationoftheantibodies 

expressionofVRDN-2700wascomparedtootherantibodieshavingmutationsintheFcdomainsuch 

astheL/Smutationsthataredescribedherein.UnexpectedlytheyieldfortheantibodywiththeYTE 

mutationintheFcdomain(VRDN2700)wasapproximately ohigherthantheyieldofasimilar 

antibodyexceptthatithasaL/Smutation.Thiswassurprisingandunexpectedasotherantibodiesthat 

havebeentestedthattargetJGF-iRwiththeYTEorLSmutationshadsimilarexpressionsregardless 

version.ThusindicatingthattheYTEantibodyhasfewerimpuritiesandisamorehomogenous 

compositionwhichprovidesadvantagesovertheantibodywiththeLSmutation.Thiswasalsonot 

predictableasanotherantibodythatwasevaluatedshowedtheoppositeeffectonsuchspecies.  

FurthermoreduringpurificationitwasfoundthattheLSmutantformedmoreaggregateswhenbeing 

purifiedonacationexchangecolumnascomparedVRDN-2700.TheaggregationoftheLSmutant 

wouldcausesignificantmanufacturingissueswhichwerenotobservedforVRDN-2700.Therefore 

thisdifferenceintheFcmutantsforthisantibodycouldnothavebeenpredictedorexpectedandleads 

tosignificantandunexpectedadvantagesfortheantibodythatisreferencedhereinas\TRDN-2700.  

[00280] Theprolongedhalf-lifeofVRDN-2700(YTE)demonstratesthatitcanbeusedin 

aconvenientSCinjectionorasanIVinfusionrequiringfewerand/orlessfrequenttreatmentsvs.  
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oftheFcmutations.TheYTEversionhadfewerlowermolecularweightspeciesascomparedtotheLS
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conventionaltherapeuticJgGantibodiesandhassuperiorpropertiesascomparedtootherFcmutant 

versionsofthesameantibody(samevariableregions).  

[00281] Example6:VRDN-1100withVIEorYTE/C22SmutationsbindtoIGF-1R 

andinhibitsIGF-1Rautophosphorylation.ThebindingofVRDN-1100withtheFcYTEmutations 

intheheavychain(SEQlIDNO:94)orC22SmutationandFcYTEmutationsintheheavychain(SEQ 

lIDNO:95)toJOF-iRwasevaluatedinacellbasedbindingassay(A549cells).Thelightchainshave 

asequenceofSEQIDNO:93.TheYTEFcmutatantversionofVRDN1100wasfoundtobindtoA549 

cellswithanECSOof0.30nmandtheC22SandFcYTEmutanthadanECSOof0.36nm. The 

antibodieswerealsoevaluatedfortheirabilitytoinhibitJOF-iRautophosphorylation.TheYTEonly 

mutanthadanJCSOof0.40nmandtheC22SplusYTEmutationshadanJCSOof0.37nm.Thusthe 

antibodieswerefoundtobeabletobothbindtoJGF-1Randinhibititsautophosphorylation.  

[00282] Example7:VRDN-1100withaC22SmutationbindstoIGF-1R.Amutantof 

VRDN-1100withaC22Smutationintheheavychain(SEQlIDNO:96)andaVLcomprisinga 

sequenceofSEQEDNO:97wasevaluatedforitsbindingtoJGF-iRinasurfaceplasmaresonance 

assay.UsingthisassaytheantibodywasfoundtobindtoJGF-1Rwithaka(1/Ms)of1.04xio 5 ,akd 

(1/5)of2.18xio 5 ,andaKD(M)of2.1Ox1010atapHof7.4.  

[00283] Eachoftheseexamplesandtheembodimentsprovidedhereindemonstratethatthe 

antibodiesprovidedforhereincanbeusedtotreatTEDandtheirassociatesymptoms.  

[00284] Allreferencescitedhereinareincorporatedbyreferencetothesameextentasif 

applicationorpatentwasspecificallyandindividuallyindicatedtobeincorporatedbyreference.This 

statementofincorporationbyreferenceisintendedbyApplicantspursuantto37C.F.R.§1.57(b)(1),to 

relatetoeachandeveryindividualpublicationdatabaseentry(e.g.GenbanksequencesorGenelD 

entries),patentapplicationorpatenteachofwhichisclearlyidentifiedincompliancewith37C.F.R.  

§1.57(b)(2),evenifsuchcitationisnotimmediatelyadjacenttoadedicatedstatementofincorporation 
byreference.Theinclusionofdedicatedstatementsofincorporationbyreferenceifanywithinthe 

specificationdoesnotinanywayweakenthisgeneralstatementofincorporationbyreference.Citation 

ofthereferenceshereinisnotintendedasanadmissionthatthereferenceispertinentpriorartnordoes 

itconstituteanyadmissionastothecontentsordateofthesepublicationsordocuments.  
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[00285] Thepresentembodimentsarenottobelimitedinscopebythespecific 

embodimentsdescribedherein.Indeedvariousmodificationsinadditiontothosedescribedhereinwill 

becomeapparenttothoseskilledintheartfromtheforegoingdescription. Suchmodificationsare 

intendedtofallwithinthescopeoftheembodimentsandanyappendedclaims.  

[00286] Thepresentspecificationisconsideredtobesufficienttoenableoneskilledinthe 

arttopracticetheembodiments.Variousmodificationsinadditiontothoseshownanddescribedherein 

willbecomeapparenttothoseskilledintheartfromtheforegoingdescriptionandfallwithinthescope 
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ofthepresentdisclosureandanyappendedclaims.
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Whatisclaimedis: 

1. Apharmaceuticalcompositioncomprisinganantibodyfortreatingthyroideyediseaseina 

subjectwhereintheantibodycomprisesalightchainvariableregionhavingtheaminoacid 

sequenceofSEQEDNO:13andaheavychainvariableregionhavingtheaminoacidsequence 

ofSEQIIIDNO:14.  

2. Thepharmaceuticalcompositionofclaim1whereintheantibodycomprisesaFcregion 

withM428LandN434Ssubstitutions.  

39 Thepharmaceuticalcompositionofclaim1whereintheantibodycomprisesaFcregion 

withM428LN434SM252YS254TandT256Esubstitutions.  

4. Thepharmaceuticalcompositionofclaim1whereintheantibodycomprisesaFcregion 

withM252YS254TandT256Esubstitutions.  

S. Thepharmaceuticalcompositionofclaim1whereinantibodycomprisesalightchain 

havinganaminoacidsequenceofSEQIDNO:93andaheavychainaminoacidsequenceof 

SEQDNO:92.  

havingaanaminoacidsequenceofSEQlIDNO:93andaheavychainaminoacidsequenceof 

SEQDNO:94.  

7. Thepharmaceuticalcompositionofclaim1whereinantibodycomprisesalightchain 

havingaanaminoacidsequenceofSEQEDNO:93andaheavychainaminoacidsequenceof 

SEQDNO:95.  

8. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringthepharmaceuticalcompositioncomprisingtheantibodyofanyoneofclaim1-7.  
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6. Thepharmaceuticalcompositionofclaim1whereinantibodycomprisesalightchain
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9. Themethodofclaim8,whereinthepharmaceuticalcompositionisadministered 

intravenously.  

10. Themethodofclaim8,whereinthepharmaceuticalcompositionisadministered 

subcutaneously.  

11. Amethodoftreatingorreducingtheseverityofthyroid-associatedophthalmopathy 

(TAO),orasymptomthereofthemethodcomprisingadministeringtoasubjectthe 

pharmaceuticalcompositionofanyoneofclaims1-7.  

12. Amethodofreducingproptosisinaneyeinasubjectwiththyroid-associated 

ophthalmopathy(TAO),themethodcomprisingadministeringtoasubjectthepharmaceutical 

compositionofanyoneofclaims1-7.  

13. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringtoasubjectthepharmaceuticalcompositionofanyoneofclaims2-4.  

14.AmethodofreducingClinicalActivityScore(CAS)ofthyroid-associatedoplithalmopathy 

(TAO)inasubjectthemethodcomprisingadministeringtoasubjectthepharmaceutical 

15. Amethodofa)reducingproptosisbyatleast2mmandb)reducingtheclinicalactivityscore 

(CAS)inasubjectwiththyroid-associatedophthalmopathy(TAO),themethodcomprising 

administeringtoasubjectthepharmaceuticalcompositionofanyoneofclaims1-7.  

16.Themethodofanyofclaims11- 15whereinproptosisisreducedbyatleast2mm.  

17.Themethodofanyofclaims11- 15whereinproptosisisreducedbyatleast3mm.  

18.Themethodofanyofclaims11-15whereinproptosisisreducedbyatleast4mm.  
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compositionofanyoneofclaims1-7.
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19.Themethodofanyofclaims11- 15whereintheclinicalactivityscore(CAS)ofthesubject 

isreducedbyatleast2points.  

20.Themethodofanyofclaims11- 15whereintheclinicalactivityscore(CAS)ofthesubject 

isreducedtoone(1).  

21. Themethodofanyofclaims11- 15whereintheclinicalactivityscore(CAS)ofthesubject 

isreducedtozero(0).  

22.Amethodoftreatingorreducingthe S 

seventyofthyroid-associatedophthalmopathy(TAO)in 

asubjectcomprisingadministeringtoasubjectapharmaceuticalcompositionofanyoneof 

claims1-7whereintreatmentwithsaidantibody(i)reducesproptosisbyatleast2mminaneye; 

(ii)isnotaccompaniedbyadeteriorationof2mmormoreintheother(orfelloweye);and(iii) 

reducestheCASinsaidsubjecttoeitherone(1)orzero(0).  

23. Amethodofimprovingthequalityoflifeinasubjectwiththyroid-associated 

ophthalmopathy(TAOalsocalledGravesOphthalmopathy/Graves'Orbitopathy),themethod 
S 

24.Themethodofclaim23whereinthequalityoflifeismeasuredbytheGraves 

OphthalmopathyQualityofLife(GO-QoL)assessmentoreithertheVisualFunctioningor 

Appearancesubscalethereof 

25. Themethodofclaim23whereinthetreatmentresultsinanimprovementofgreaterthanor 

equalto8pointsontheGO-QoL.  

26.Themethodofclaim23whereinthetreatmentresultsinanimprovementontheFunctioning 

subscaleoftheGO-QoL.  
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comprisingadministenngtoasubjectthepharmaceuticalcompositionofanyoneofclaims1-7.
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27.Themethodofclaim23whereinthetreatmentresultsinanimprovementontheAppearance 

subscaleoftheGO-QoL.  

28. Amethodoftreatingorreducingthe S 

seventyofdiplopiainasubjectwiththyroid-associated 

ophthalmopathy(TAO),themethodcomprisingadministeringtoasubjectthepharmaceutical 

compositionofanyoneofclaims1-7.  

29.Themethodofclaim28whereinthediplopiaisconstant S 

30.Themethodofclaim28whereinthediplopiaisinconstantdiplopia.  

31. Themethodofclaim28whereinthediplopiaisintermittentdiplopia.  

32.Themethodofclaim28whereintheimprovementinorreductioninseverityofdiplopiais 

sustainedatleast20weeksafterdiscontinuationofantibodyadministration.  

33. Themethodofclaim28whereintheimprovementinorreductioninseverityofdiplopiais 

sustainedatleast50weeksafterdiscontinuationofantibodyadministration.  

administeredatadosageofabout1mg/kgtoabout5mg/kgaboutSmg/kgtoabout10mg/kg, 

about10mg/kgtoabout20mg/kgabout20mg/kgtoabout30mg/kgabout5mg/kgabout10 

mg/kgabout15mg/kgabout20mg/kgabout25mg/kgorabout30mg/kgoftheantibodyasa 

firstdose.  

35.Themethodofanyoneofclaims8-33whereinsaidpharmaceuticalcompositionis 

administeredatadosageofabout10mg/kgtoabout20mg/kgofantibodyasafirstdose.  

36.Themethodofanyoneofclaims8-33whereinsaidpharmaceuticalcompositionis 

administeredatadosageofabout1mg/kgtoabout10mg/kgabout2mg/kgtoabout5mg/kg, 
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34.Themethodofanyoneofclaims8-33whereinsaidpharmaceuticalcompositionis
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orabout5mg/kgtoabout20mg/kgofantibodyinsubsequentdoses.  

37.Themethodofanyoneofclaims8-33whereinsaidpharmaceuticalcompositionis 

administeredinthefollowingamounts:about10mg/kgantibodyasafirstdoseandabout20 

mg/kgantibodyinsubsequentdoses.  

38.Themethodofclaim37whereinsaidsubsequentdosesareadministeredeverythreeweeks, 

everyfourweekseveryfiveweekseverysixweekseverysevenweeksoreveryeightweeks 

foratleast21-52weeksorlonger.  

39. AmethodofincreasingtheinternalizationofJGF-iRonacellthemethodcomprising 

contactingthecellwiththepharmaceuticalcompositionofanyoneofclaims1-7.  

40. Themethodofclaim39,whereinthecontactingcomprisesadministeringtoasubjectthe 

pharmaceuticalcompositionofanyoneofclaims1-7.  

41. Themethodofclaim40,whereinthesubjecthasorisatriskofthyroideyedisease 

(TED).  

compnsingcontactingthecellwiththepharmaceuticalcompositionofanyoneofclaims1-7.  

43. Themethodofclaim42,whereinthecontactingcomprisesadministeringtoasubjectthe 

pharmaceuticalcompositionofanyoneofclaims1-7.  

44. Themethodofclaim43,whereinthesubjecthasorisatriskofthyroideyedisease 

(TED).  

45. Themethodofanyoneofclaims42-44whereintheantibodyhasanJCSOoflessthanor 

equaltoabout0.2nm,0.15nm,0.10nm0.09nm.  
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42. AmethodofinhibitingElF-1stimulatedreceptorphosphorylationonacellthemethod
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46. Amethodoftreatingthyroideyediseaseinasubjectthemethodcomprising 

administeringthepharmaceuticalcompositionofanyoneofclaims1-7tothesubjectwherein 

theantibodyhasaserumconcentrationinthesubjectofatleastorabout,10~tg/mlor20~t~ml 

or50jtg/ml,70jtg/ml,754g/ml,80jtg/ml,85jtg/ml,904g/ml,95jtg/ml,100jtg/mlor105 

~g/mlatleast1, 2,or3weeksafteradministration.  

47. Themethodofclaim46,whereinthepharmaceuticalcompositionisadministered 
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intravenouslyorsubcutaneously.



















                         SEQUENCE LISTING

<110>  Viridian Therapeutics, Inc.
 
<120>  COMPOSITIONS AND METHODS FOR TREATMENT OF THYROID EYE DISEASE

<130>  257635.000102

<150>  63/091839
<151>  2020‐10‐14

<150>  63/201978
<151>  2021‐05‐21

<150>  63/260130
<151>  2021‐08‐10

<150>  63/261742
<151>  2021‐09‐28

<160>  99    

<170>  PatentIn version 3.5

<210>  1
<211>  215
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  1

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

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr 
            20                  25                  30          

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

Tyr Asp Ala Ser Lys Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly 
    50                  55                  60                  



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

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Lys Trp Pro Pro 
                85                  90                  95      

Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ser Lys Arg Thr Val Ala 
            100                 105                 110         

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

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

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

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

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

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

Ser Phe Asn Arg Gly Glu Cys 
    210                 215 

<210>  2
<211>  448
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  2



Gln Val Glu Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 
1               5                   10                  15      

Ser Gln Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
            20                  25                  30          

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ala Ile Ile Trp Phe Asp Gly Ser Ser Thr Tyr Tyr Ala Asp Ser Val 
    50                  55                  60                  

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

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

Ala Arg Glu Leu Gly Arg Arg Tyr Phe Asp Leu Trp Gly Arg Gly Thr 
            100                 105                 110         

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

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 
    130                 135                 140                 

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

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

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

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser 
        195                 200                 205             



Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr 
    210                 215                 220                 

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu 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 His Glu Asp Pro 
            260                 265                 270         

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala 
        275                 280                 285             

Lys Thr Lys Pro Arg Glu Glu Gln Tyr 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 Ala Leu Pro Ala Pro 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 Arg Asp Glu Leu 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 Lys Leu Thr Val Asp Lys Ser 
                405                 410                 415     

Arg Trp Gln Gln 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 Pro Gly Lys 
        435                 440                 445             

<210>  3
<211>  219
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  3

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

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Gly Asn Thr Tyr Leu Gln Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Gln Leu Leu Ile Tyr Lys Val Ser Asn Arg Leu Tyr 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 Phe Gln Gly 
                85                  90                  95      

Ser His Val Pro Trp Thr Phe Gly Gln Gly Thr Lys Val 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>  4
<211>  447
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  4

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

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Tyr Ser Ile Thr Gly Gly 
            20                  25                  30          

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



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

Lys Asp Arg Val Thr Ile Ser Arg Asp Thr Ser Lys Asn Gln Phe Ser 
65                  70                  75                  80  

Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

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

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

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys 
    130                 135                 140                 

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

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

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

Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn 
        195                 200                 205             

Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His 
    210                 215                 220                 

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

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



Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu 
            260                 265                 270         

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 
        275                 280                 285             

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser 
    290                 295                 300                 

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

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

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

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu 
        355                 360                 365             

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

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

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

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 
            420                 425                 430         

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
        435                 440                 445         



<210>  5
<211>  214
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  5

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

Thr Val Arg Ile Thr Cys Gln Gly Asp Ser Leu Arg Ser Tyr Tyr Ala 
            20                  25                  30          

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

Gly Glu Asn Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser 
    50                  55                  60                  

Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala Gln Ala Glu 
65                  70                  75                  80  

Asp Glu Ala Asp Tyr Tyr Cys Lys Ser Arg Asp Gly Ser Gly Gln His 
                85                  90                  95      

Leu Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys 
            100                 105                 110         

Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln 
        115                 120                 125             

Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly 
    130                 135                 140                 

Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly 
145                 150                 155                 160 



Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala 
                165                 170                 175     

Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser 
            180                 185                 190         

Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val 
        195                 200                 205             

Ala Pro Ala Glu Cys Ser 
    210                 

<210>  6
<211>  460
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  6

Glu 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 Ala Asp Lys 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 Ala Pro Leu Arg Phe Leu Glu Trp Ser Thr Gln Asp His Tyr 
            100                 105                 110         

Tyr Tyr Tyr Tyr Met Asp Val Trp Gly Lys Gly Thr Thr Val Thr Val 
        115                 120                 125             

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser 
    130                 135                 140                 

Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys 
145                 150                 155                 160 

Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu 
                165                 170                 175     

Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu 
            180                 185                 190         

Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr 
        195                 200                 205             

Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val 
    210                 215                 220                 

Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro 
225                 230                 235                 240 

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe 
                245                 250                 255     

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val 
            260                 265                 270         

Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe 
        275                 280                 285             

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro 
    290                 295                 300                 



Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr 
305                 310                 315                 320 

Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 
                325                 330                 335     

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala 
            340                 345                 350         

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg 
        355                 360                 365             

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly 
    370                 375                 380                 

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro 
385                 390                 395                 400 

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser 
                405                 410                 415     

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln 
            420                 425                 430         

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His 
        435                 440                 445             

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
    450                 455                 460 

<210>  7
<211>  214
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence



<400>  7

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

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

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

Tyr Ala Ala Ser Arg Leu His Arg Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

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

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pro Cys 
                85                  90                  95      

Ser Phe Gly Gln Gly Thr Lys Leu Glu 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>  8
<211>  450
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  8

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

Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ala Ile Ser Gly Ser Gly Gly Thr Thr Phe Tyr Ala Asp Ser Val 
    50                  55                  60                  

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

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

Ala Lys Asp Leu Gly Trp Ser Asp Ser Tyr Tyr Tyr Tyr Tyr Gly Met 
            100                 105                 110         

Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr 
        115                 120                 125             



Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser 
    130                 135                 140                 

Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu 
145                 150                 155                 160 

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His 
                165                 170                 175     

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser 
            180                 185                 190         

Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys 
        195                 200                 205             

Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu 
    210                 215                 220                 

Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala 
225                 230                 235                 240 

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 
                245                 250                 255     

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His 
            260                 265                 270         

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val 
        275                 280                 285             

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe 
    290                 295                 300                 

Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly 
305                 310                 315                 320 

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile 
                325                 330                 335     



Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln Val 
            340                 345                 350         

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser 
        355                 360                 365             

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu 
    370                 375                 380                 

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro 
385                 390                 395                 400 

Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val 
                405                 410                 415     

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met 
            420                 425                 430         

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser 
        435                 440                 445             

Pro Gly 
    450 

<210>  9
<211>  219
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  9

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

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser 
            20                  25                  30          



Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala 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 Leu Thr Phe Gly Gln Gly Thr Lys Val 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>  10
<211>  449
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  10

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

Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Gly Ser Ile Ser Ser Ser 
            20                  25                  30          

Asn Trp Trp Ser Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp 
        35                  40                  45              

Ile Gly Glu Ile Tyr His Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu 
    50                  55                  60                  

Lys Ser Arg Val Thr Ile Ser Val Asp Lys Ser Lys Asn Gln Phe Ser 
65                  70                  75                  80  

Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Trp Thr Gly Arg Thr Asp Ala Phe Asp Ile Trp Gly Gln Gly 
            100                 105                 110         

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

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
    130                 135                 140                 

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



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

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

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
        195                 200                 205             

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys 
    210                 215                 220                 

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro 
225                 230                 235                 240 

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

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp 
            260                 265                 270         

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn 
        275                 280                 285             

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val 
    290                 295                 300                 

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

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys 
                325                 330                 335     

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr 
            340                 345                 350         

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr 
        355                 360                 365             



Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu 
    370                 375                 380                 

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu 
385                 390                 395                 400 

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys 
                405                 410                 415     

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu 
            420                 425                 430         

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly 
        435                 440                 445             

Lys 
    

<210>  11
<211>  214
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  11

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

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Gly Ser Ser 
            20                  25                  30          

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

Lys Tyr Ala Ser Gln Ser Leu Ser Gly Ile Pro Asp Arg Phe Ser Gly 
    50                  55                  60                  



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

Glu Asp Phe Ala Val Tyr Tyr Cys His Gln Ser Ser Arg Leu Pro His 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Val Glu 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>  12
<211>  448
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence



<400>  12

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
            20                  25                  30          

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

Ser Val Ile Asp Thr Arg Gly Ala Thr Tyr Tyr Ala Asp Ser Val Lys 
    50                  55                  60                  

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

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

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

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

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 
    130                 135                 140                 

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

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

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



Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser 
        195                 200                 205             

Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr 
    210                 215                 220                 

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu 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 His Glu Asp Pro 
            260                 265                 270         

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala 
        275                 280                 285             

Lys Thr Lys Pro Arg Glu Glu Gln Tyr 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 Ala Leu Pro Ala Pro 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 Arg Asp Glu Leu 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 Lys Leu Thr Val Asp Lys Ser 
                405                 410                 415     

Arg Trp Gln Gln 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 Pro Gly Lys 
        435                 440                 445             

<210>  13
<211>  113
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  13

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

Asp Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Val Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

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

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

Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Tyr Cys Phe Gln Gly 
                85                  90                  95      

Ser His Val Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         



Arg 
    

<210>  14
<211>  124
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  14

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

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

Trp Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Glu Ile Asn Pro Ser Asn Gly Arg Thr Asn Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Phe 
                85                  90                  95      

Ala Arg Gly Arg Pro Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Phe Asp 
            100                 105                 110         

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120                 

<210>  15
<211>  107



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  15

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

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

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

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

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

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Phe Asp Ser Leu Pro His 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105         

<210>  16
<211>  120
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  16

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



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ile Tyr 
            20                  25                  30          

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

Ser Gly Ile Ser Pro Ser Gly Gly Thr Thr Trp Tyr Ala Asp Ser Val 
    50                  55                  60                  

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

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

Ala Arg Trp Ser Gly Gly Ser Gly Tyr Ala Phe Asp Ile Trp Gly Gln 
            100                 105                 110         

Gly Thr Met Val Thr Val Ser Ser 
        115                 120 

<210>  17
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  17

Arg Ala Ser Gln Ser Val Ser Ser Tyr Leu Ala 
1               5                   10      

<210>  18
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence



<400>  18

Asp Ala Ser Lys Arg Ala Thr 
1               5           

<210>  19
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  19

Gln Gln Arg Ser Lys Trp Pro Pro Trp Thr 
1               5                   10  

<210>  20
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  20

Ser Tyr Gly Met His 
1               5   

<210>  21
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  21

Ile Ile Trp Phe Asp Gly Ser Ser Thr Tyr Tyr Ala Asp Ser Val Arg 
1               5                   10                  15      

Gly 
    



<210>  22
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  22

Glu Leu Gly Arg Arg Tyr Phe Asp Leu 
1               5                   

<210>  23
<211>  20
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  23

Arg Ser Ser Gln Ser Ile Val His Ser Asn Gly Asn Thr Tyr Leu Gln 
1               5                   10                  15      

Trp Tyr Leu Gln 
            20  

<210>  24
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  24

Lys Val Ser Asn Arg Leu Tyr 
1               5           

<210>  25
<211>  9



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  25

Phe Gln Gly Ser His Val Pro Trp Thr 
1               5                   

<210>  26
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  26

Gly Gly Tyr Leu Trp Asn 
1               5       

<210>  27
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  27

Tyr Ile Ser Tyr Asp Gly Thr Asn Asn Tyr Lys Pro Ser Leu Lys Asp 
1               5                   10                  15      

<210>  28
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  28



Tyr Gly Arg Val Phe Phe Asp Tyr 
1               5               

<210>  29
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  29

Gln Gly Asp Ser Leu Arg Ser Tyr Tyr Ala Thr 
1               5                   10      

<210>  30
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  30

Gly Glu Asn Lys Arg Pro Ser 
1               5           

<210>  31
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  31

Lys Ser Arg Asp Gly Ser Gly Gln His Leu Val 
1               5                   10      

<210>  32
<211>  5
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  synthetic sequence

<400>  32

Ser Tyr Ala Ile Ser 
1               5   

<210>  33
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  33

Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe Gln 
1               5                   10                  15      

Gly 
    

<210>  34
<211>  21
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  34

Ala Pro Leu Arg Phe Leu Glu Trp Ser Thr Gln Asp His Tyr Tyr Tyr 
1               5                   10                  15      

Tyr Tyr Met Asp Val 
            20      

<210>  35
<211>  11
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  synthetic sequence

<400>  35

Arg Ala Ser Gln Gly Ile Arg Asn Asp Leu Gly 
1               5                   10      

<210>  36
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  36

Ala Ala Ser Arg Leu His Arg 
1               5           

<210>  37
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  37

Leu Gln His Asn Ser Tyr Pro Cys Ser 
1               5                   

<210>  38
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  38

Ser Tyr Ala Met Asn 
1               5   



<210>  39
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  39

Ala Ile Ser Gly Ser Gly Gly Thr Thr Phe Tyr Ala Asp Ser Val Lys 
1               5                   10                  15      

Gly 
    

<210>  40
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  40

Asp Leu Gly Trp Ser Asp Ser Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val 
1               5                   10                  15      

<210>  41
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  41

Arg Ser Ser Gln Ser Leu Leu His Ser Asn Gly Tyr Asn Tyr Leu Asp 
1               5                   10                  15      

<210>  42
<211>  6



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  42

Leu Gly Ser Asn Arg Ala 
1               5       

<210>  43
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  43

Met Gln Gly Thr His Trp Pro Leu Thr 
1               5                   

<210>  44
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  44

Ser Ser Ser Asn Trp Trp Ser 
1               5           

<210>  45
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  45



Glu Ile Tyr His Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys Ser 
1               5                   10                  15      

<210>  46
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  46

Trp Thr Gly Arg Thr Asp Ala Phe Asp Ile 
1               5                   10  

<210>  47
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  47

Arg Ala Ser Gln Ser Ile Gly Ser Ser Leu His 
1               5                   10      

<210>  48
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  48

Tyr Ala Ser Gln Ser Leu Ser 
1               5           

<210>  49
<211>  9
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  synthetic sequence

<400>  49

His Gln Ser Ser Arg Leu Pro His Thr 
1               5                   

<210>  50
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  50

Ser Phe Ala Met His 
1               5   

<210>  51
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  51

Val Ile Asp Thr Arg Gly Ala Thr Tyr Tyr Ala Asp Ser Val Lys Gly 
1               5                   10                  15      

<210>  52
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  52

Leu Gly Asn Phe Tyr Tyr Gly Met Asp Val 
1               5                   10  



<210>  53
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  53

Arg Ser Ser Gln Ser Ile Val His Ser Asn Val Asn Thr Tyr Leu Glu 
1               5                   10                  15      

<210>  54
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  54

Lys Val Ser Asn Arg Phe Ser 
1               5           

<210>  55
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  55

Phe Gln Gly Ser His Val Pro Pro Thr 
1               5                   

<210>  56
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>



<223>  synthetic sequence

<400>  56

Ser Tyr Trp Met His 
1               5   

<210>  57
<211>  18
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  57

Gly Glu Ile Asn Pro Ser Asn Gly Arg Thr Asn Tyr Asn Gln Lys Phe 
1               5                   10                  15      

Gln Gly 
        

<210>  58
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  58

Gly Arg Pro Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Phe Asp Val 
1               5                   10                  15  

<210>  59
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  59



Gln Ala Ser Arg Asp Ile Arg Asn Tyr Leu Asn 
1               5                   10      

<210>  60
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  60

Asp Ala Ser Ser Leu Gln Thr 
1               5           

<210>  61
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  61

Gln Gln Phe Asp Ser Leu Pro His Thr 
1               5                   

<210>  62
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  62

Ile Tyr Arg Met Gln 
1               5   

<210>  63
<211>  16
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  synthetic sequence

<400>  63

Gly Ile Ser Pro Ser Gly Gly Thr Thr Trp Tyr Ala Asp Ser Val Lys 
1               5                   10                  15      

<210>  64
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  64

Trp Ser Gly Gly Ser Gly Tyr Ala Phe Asp Ile 
1               5                   10      

<210>  65
<211>  663
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  65

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

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr 
            20                  25                  30          

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

Tyr Asp Ala Ser Lys Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly 
    50                  55                  60                  



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

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Lys Trp Pro Pro 
                85                  90                  95      

Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ser Lys Arg Thr Val Ala 
            100                 105                 110         

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

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

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

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

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

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

Ser Phe Asn Arg Gly Glu Cys Gln Val Glu Leu Val Glu Ser Gly Gly 
    210                 215                 220                 

Gly Val Val Gln Pro Gly Arg Ser Gln Arg Leu Ser Cys Ala Ala Ser 
225                 230                 235                 240 

Gly Phe Thr Phe Ser Ser Tyr Gly Met His Trp Val Arg Gln Ala Pro 
                245                 250                 255     

Gly Lys Gly Leu Glu Trp Val Ala Ile Ile Trp Phe Asp Gly Ser Ser 
            260                 265                 270         



Thr Tyr Tyr Ala Asp Ser Val Arg Gly Arg Phe Thr Ile Ser Arg Asp 
        275                 280                 285             

Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu 
    290                 295                 300                 

Asp Thr Ala Val Tyr Phe Cys Ala Arg Glu Leu Gly Arg Arg Tyr Phe 
305                 310                 315                 320 

Asp Leu Trp Gly Arg Gly Thr Leu Val Ser Val Ser Ser Ala Ser Thr 
                325                 330                 335     

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser 
            340                 345                 350         

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu 
        355                 360                 365             

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His 
    370                 375                 380                 

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser 
385                 390                 395                 400 

Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys 
                405                 410                 415     

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu 
            420                 425                 430         

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro 
        435                 440                 445             

Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 
    450                 455                 460                 



Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val 
465                 470                 475                 480 

Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp 
                485                 490                 495     

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr 
            500                 505                 510         

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp 
        515                 520                 525             

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu 
    530                 535                 540                 

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg 
545                 550                 555                 560 

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys 
                565                 570                 575     

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp 
            580                 585                 590         

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys 
        595                 600                 605             

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
    610                 615                 620                 

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser 
625                 630                 635                 640 

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser 
                645                 650                 655     

Leu Ser Leu Ser Pro Gly Lys 
            660             



<210>  66
<211>  666
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  66

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

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Gly Asn Thr Tyr Leu Gln Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Gln Leu Leu Ile Tyr Lys Val Ser Asn Arg Leu Tyr 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 Phe Gln Gly 
                85                  90                  95      

Ser His Val Pro Trp Thr Phe Gly Gln Gly Thr Lys Val 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 Gln Val Gln Leu Gln 
    210                 215                 220                 

Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu Thr Leu Ser Leu Thr 
225                 230                 235                 240 

Cys Thr Val Ser Gly Tyr Ser Ile Thr Gly Gly Tyr Leu Trp Asn Trp 
                245                 250                 255     

Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly Tyr Ile Ser 
            260                 265                 270         

Tyr Asp Gly Thr Asn Asn Tyr Lys Pro Ser Leu Lys Asp Arg Val Thr 
        275                 280                 285             

Ile Ser Arg Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys Leu Ser Ser 
    290                 295                 300                 

Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Tyr Gly Arg 
305                 310                 315                 320 

Val Phe Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
                325                 330                 335     

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
            340                 345                 350         



Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
        355                 360                 365             

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
    370                 375                 380                 

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
385                 390                 395                 400 

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
                405                 410                 415     

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
            420                 425                 430         

Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
        435                 440                 445             

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
    450                 455                 460                 

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
465                 470                 475                 480 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
                485                 490                 495     

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
            500                 505                 510         

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
        515                 520                 525             

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
    530                 535                 540                 

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
545                 550                 555                 560 



Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu 
                565                 570                 575     

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
            580                 585                 590         

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
        595                 600                 605             

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
    610                 615                 620                 

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
625                 630                 635                 640 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
                645                 650                 655     

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
            660                 665     

<210>  67
<211>  674
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  67

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

Thr Val Arg Ile Thr Cys Gln Gly Asp Ser Leu Arg Ser Tyr Tyr Ala 
            20                  25                  30          

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



Gly Glu Asn Lys Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser 
    50                  55                  60                  

Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala Gln Ala Glu 
65                  70                  75                  80  

Asp Glu Ala Asp Tyr Tyr Cys Lys Ser Arg Asp Gly Ser Gly Gln His 
                85                  90                  95      

Leu Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys 
            100                 105                 110         

Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln 
        115                 120                 125             

Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly 
    130                 135                 140                 

Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly 
145                 150                 155                 160 

Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala 
                165                 170                 175     

Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser 
            180                 185                 190         

Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val 
        195                 200                 205             

Ala Pro Ala Glu Cys Ser Glu Val Gln Leu Val Gln Ser Gly Ala Glu 
    210                 215                 220                 

Val Lys Lys Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly 
225                 230                 235                 240 



Gly Thr Phe Ser Ser Tyr Ala Ile Ser Trp Val Arg Gln Ala Pro Gly 
                245                 250                 255     

Gln Gly Leu Glu Trp Met Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala 
            260                 265                 270         

Asn Tyr Ala Gln Lys Phe Gln Gly Arg Val Thr Ile Thr Ala Asp Lys 
        275                 280                 285             

Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp 
    290                 295                 300                 

Thr Ala Val Tyr Tyr Cys Ala Arg Ala Pro Leu Arg Phe Leu Glu Trp 
305                 310                 315                 320 

Ser Thr Gln Asp His Tyr Tyr Tyr Tyr Tyr Met Asp Val Trp Gly Lys 
                325                 330                 335     

Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 
            340                 345                 350         

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala 
        355                 360                 365             

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
    370                 375                 380                 

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val 
385                 390                 395                 400 

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro 
                405                 410                 415     

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys 
            420                 425                 430         

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp 
        435                 440                 445             



Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly 
    450                 455                 460                 

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile 
465                 470                 475                 480 

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu 
                485                 490                 495     

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His 
            500                 505                 510         

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg 
        515                 520                 525             

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys 
    530                 535                 540                 

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu 
545                 550                 555                 560 

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr 
                565                 570                 575     

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu 
            580                 585                 590         

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp 
        595                 600                 605             

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 
    610                 615                 620                 

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp 
625                 630                 635                 640 



Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His 
                645                 650                 655     

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro 
            660                 665                 670         

Gly Lys 
        

<210>  68
<211>  664
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  68

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

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

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

Tyr Ala Ala Ser Arg Leu His Arg Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

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

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pro Cys 
                85                  90                  95      

Ser Phe Gly Gln Gly Thr Lys Leu Glu 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 Glu Val Gln Leu Leu Glu Ser Gly Gly Gly 
    210                 215                 220                 

Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly 
225                 230                 235                 240 

Phe Thr Phe Ser Ser Tyr Ala Met Asn Trp Val Arg Gln Ala Pro Gly 
                245                 250                 255     

Lys Gly Leu Glu Trp Val Ser Ala Ile Ser Gly Ser Gly Gly Thr Thr 
            260                 265                 270         

Phe Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn 
        275                 280                 285             

Ser Arg Thr Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
    290                 295                 300                 

Thr Ala Val Tyr Tyr Cys Ala Lys Asp Leu Gly Trp Ser Asp Ser Tyr 
305                 310                 315                 320 



Tyr Tyr Tyr Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr 
                325                 330                 335     

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 
            340                 345                 350         

Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val 
        355                 360                 365             

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala 
    370                 375                 380                 

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly 
385                 390                 395                 400 

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly 
                405                 410                 415     

Thr Gln Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys 
            420                 425                 430         

Val Asp Lys Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys 
        435                 440                 445             

Pro Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys 
    450                 455                 460                 

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val 
465                 470                 475                 480 

Val Val Asp Val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr 
                485                 490                 495     

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu 
            500                 505                 510         



Gln Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His 
        515                 520                 525             

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys 
    530                 535                 540                 

Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln 
545                 550                 555                 560 

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met 
                565                 570                 575     

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro 
            580                 585                 590         

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn 
        595                 600                 605             

Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu 
    610                 615                 620                 

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val 
625                 630                 635                 640 

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln 
                645                 650                 655     

Lys Ser Leu Ser Leu Ser Pro Gly 
            660                 

<210>  69
<211>  668
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  69



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

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser 
            20                  25                  30          

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala 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 Leu Thr Phe Gly Gln Gly Thr Lys Val 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 Gln Val Gln Leu Gln 
    210                 215                 220                 

Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gly Thr Leu Ser Leu Thr 
225                 230                 235                 240 

Cys Ala Val Ser Gly Gly Ser Ile Ser Ser Ser Asn Trp Trp Ser Trp 
                245                 250                 255     

Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly Glu Ile Tyr 
            260                 265                 270         

His Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr 
        275                 280                 285             

Ile Ser Val Asp Lys Ser Lys Asn Gln Phe Ser Leu Lys Leu Ser Ser 
    290                 295                 300                 

Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Thr Gly 
305                 310                 315                 320 

Arg Thr Asp Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val 
                325                 330                 335     

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser 
            340                 345                 350         

Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys 
        355                 360                 365             

Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu 
    370                 375                 380                 

Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu 
385                 390                 395                 400 



Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr 
                405                 410                 415     

Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val 
            420                 425                 430         

Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro 
        435                 440                 445             

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe 
    450                 455                 460                 

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val 
465                 470                 475                 480 

Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe 
                485                 490                 495     

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro 
            500                 505                 510         

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr 
        515                 520                 525             

Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 
    530                 535                 540                 

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala 
545                 550                 555                 560 

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg 
                565                 570                 575     

Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly 
            580                 585                 590         

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro 
        595                 600                 605             



Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser 
    610                 615                 620                 

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln 
625                 630                 635                 640 

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His 
                645                 650                 655     

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
            660                 665             

<210>  70
<211>  662
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  70

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

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Gly Ser Ser 
            20                  25                  30          

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

Lys Tyr Ala Ser Gln Ser Leu Ser Gly Ile Pro Asp Arg Phe Ser Gly 
    50                  55                  60                  

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

Glu Asp Phe Ala Val Tyr Tyr Cys His Gln Ser Ser Arg Leu Pro His 
                85                  90                  95      



Thr Phe Gly Gln Gly Thr Lys Val Glu 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 Glu Val Gln Leu Val Gln Ser Gly Gly Gly 
    210                 215                 220                 

Leu Val Lys Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 
225                 230                 235                 240 

Phe Thr Phe Ser Ser Phe Ala Met His Trp Val Arg Gln Ala Pro Gly 
                245                 250                 255     

Lys Gly Leu Glu Trp Ile Ser Val Ile Asp Thr Arg Gly Ala Thr Tyr 
            260                 265                 270         

Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala 
        275                 280                 285             



Lys Asn Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr 
    290                 295                 300                 

Ala Val Tyr Tyr Cys Ala Arg Leu Gly Asn Phe Tyr Tyr Gly Met Asp 
305                 310                 315                 320 

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys 
                325                 330                 335     

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly 
            340                 345                 350         

Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro 
        355                 360                 365             

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr 
    370                 375                 380                 

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val 
385                 390                 395                 400 

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn 
                405                 410                 415     

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro 
            420                 425                 430         

Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu 
        435                 440                 445             

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp 
    450                 455                 460                 

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp 
465                 470                 475                 480 

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly 
                485                 490                 495     



Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn 
            500                 505                 510         

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp 
        515                 520                 525             

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro 
    530                 535                 540                 

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu 
545                 550                 555                 560 

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn 
                565                 570                 575     

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile 
            580                 585                 590         

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr 
        595                 600                 605             

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys 
    610                 615                 620                 

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys 
625                 630                 635                 640 

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu 
                645                 650                 655     

Ser Leu Ser Pro Gly Lys 
            660         

<210>  71
<211>  673
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  synthetic sequence

<400>  71

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

Asp Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Val Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

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

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

Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Tyr Cys Phe Gln Gly 
                85                  90                  95      

Ser His Val Pro Pro Thr Phe Gly Gly 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 Gln Val Gln Leu Val 
    210                 215                 220                 

Gln Ser Gly Ala Glu Val Val Lys Pro Gly Ala Ser Val Lys Leu Ser 
225                 230                 235                 240 

Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr Trp Met His Trp Val 
                245                 250                 255     

Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Glu Ile Asn Pro 
            260                 265                 270         

Ser Asn Gly Arg Thr Asn Tyr Asn Gln Lys Phe Gln Gly Lys Ala Thr 
        275                 280                 285             

Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln Leu Ser Ser 
    290                 295                 300                 

Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Phe Ala Arg Gly Arg Pro 
305                 310                 315                 320 

Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Phe Asp Val Trp Gly Gln Gly 
                325                 330                 335     

Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
            340                 345                 350         

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
        355                 360                 365             

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
    370                 375                 380                 



Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
385                 390                 395                 400 

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
                405                 410                 415     

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
            420                 425                 430         

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys 
        435                 440                 445             

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro 
    450                 455                 460                 

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser 
465                 470                 475                 480 

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp 
                485                 490                 495     

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn 
            500                 505                 510         

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val 
        515                 520                 525             

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu 
    530                 535                 540                 

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys 
545                 550                 555                 560 

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr 
                565                 570                 575     



Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr 
            580                 585                 590         

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu 
        595                 600                 605             

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu 
    610                 615                 620                 

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys 
625                 630                 635                 640 

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu 
                645                 650                 655     

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly 
            660                 665                 670         

Lys 
    

<210>  72
<211>  227
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  72

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

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

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



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

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

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Phe Asp Ser Leu Pro His 
                85                  90                  95      

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Glu Val Gln Leu Leu 
            100                 105                 110         

Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser 
        115                 120                 125             

Cys Ala Ala Ser Gly Phe Thr Phe Ser Ile Tyr Arg Met Gln Trp Val 
    130                 135                 140                 

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Gly Ile Ser Pro 
145                 150                 155                 160 

Ser Gly Gly Thr Thr Trp Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr 
                165                 170                 175     

Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser 
            180                 185                 190         

Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Ser Gly 
        195                 200                 205             

Gly Ser Gly Tyr Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr 
    210                 215                 220                 

Val Ser Ser 
225         

<210>  73
<211>  5



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<220>
<221>  MISC_FEATURE
<222>  (1)..(5)
<223>  n=1‐5

<400>  73

Gly Gly Gly Gly Ser 
1               5   

<210>  74
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<220>
<221>  MISC_FEATURE
<222>  (1)..(5)
<223>  n=1‐5

<400>  74

Gly Gly Gly Gly Ala 
1               5   

<210>  75
<211>  217
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  75

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



Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val 
            20                  25                  30          

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr 
        35                  40                  45              

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu 
    50                  55                  60                  

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His 
65                  70                  75                  80  

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys 
                85                  90                  95      

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln 
            100                 105                 110         

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu 
        115                 120                 125             

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro 
    130                 135                 140                 

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn 
145                 150                 155                 160 

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu 
                165                 170                 175     

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val 
            180                 185                 190         

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln 
        195                 200                 205             



Lys Ser Leu Ser Leu Ser Pro Gly Lys 
    210                 215         

<210>  76
<211>  217
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  76

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

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val 
            20                  25                  30          

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr 
        35                  40                  45              

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu 
    50                  55                  60                  

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His 
65                  70                  75                  80  

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys 
                85                  90                  95      

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln 
            100                 105                 110         

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met 
        115                 120                 125             

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro 
    130                 135                 140                 



Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn 
145                 150                 155                 160 

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu 
                165                 170                 175     

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val 
            180                 185                 190         

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln 
        195                 200                 205             

Lys Ser Leu Ser Leu Ser Pro Gly Lys 
    210                 215         

<210>  77
<211>  215
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  77

Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val 
        35                  40                  45              

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His Gln 
65                  70                  75                  80  



Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly 
                85                  90                  95      

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr 
        115                 120                 125             

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser 
    130                 135                 140                 

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr 
145                 150                 155                 160 

Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr 
                165                 170                 175     

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe 
            180                 185                 190         

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys 
        195                 200                 205             

Ser Leu Ser Leu Ser Pro Gly 
    210                 215 

<210>  78
<211>  232
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  78

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



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

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

Tyr Ala Ala Ser Arg Leu His Arg Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

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

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pro Ser 
                85                  90                  95      

Ser Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Glu Val Gln Leu Leu 
            100                 105                 110         

Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser 
        115                 120                 125             

Cys Thr Ala Ser Gly Phe Thr Phe Ser Ser Tyr Ala Met Asn Trp Val 
    130                 135                 140                 

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Ala Ile Ser Gly 
145                 150                 155                 160 

Ser Gly Gly Thr Thr Phe Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr 
                165                 170                 175     

Ile Ser Arg Asp Asn Ser Arg Thr Thr Leu Tyr Leu Gln Met Asn Ser 
            180                 185                 190         

Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Lys Asp Leu Gly 
        195                 200                 205             

Trp Ser Asp Ser Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp Gly Gln 
    210                 215                 220                 



Gly Thr Thr Val Thr Val Ser Ser 
225                 230         

<210>  79
<211>  107
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  79

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

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

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

Tyr Ala Ala Ser Arg Leu His Arg Gly Val Pro Ser Arg Phe Ser Gly 
    50                  55                  60                  

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

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pro Ser 
                85                  90                  95      

Ser Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105         

<210>  80
<211>  125
<212>  PRT
<213>  Artificial Sequence

<220>



<223>  synthetic sequence

<400>  80

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

Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
            20                  25                  30          

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
        35                  40                  45              

Ser Ala Ile Ser Gly Ser Gly Gly Thr Thr Phe Tyr Ala Asp Ser Val 
    50                  55                  60                  

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

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

Ala Lys Asp Leu Gly Trp Ser Asp Ser Tyr Tyr Tyr Tyr Tyr Gly Met 
            100                 105                 110         

Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120                 125 

<210>  81
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  81

Leu Gln His Asn Ser Tyr Pro Ser Ser 
1               5                   



<210>  82
<211>  665
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  82

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

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Gly Asn Thr Tyr Leu Gln Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Gln Leu Leu Ile Tyr Lys Val Ser Asn Arg Leu Tyr 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 Phe Gln Gly 
                85                  90                  95      

Ser His Val Pro Trp Thr Phe Gly Gln Gly Thr Lys Val 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 Gln Val Gln Leu Gln 
    210                 215                 220                 

Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu Thr Leu Ser Leu Thr 
225                 230                 235                 240 

Cys Thr Val Ser Gly Tyr Ser Ile Thr Gly Gly Tyr Leu Trp Asn Trp 
                245                 250                 255     

Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly Tyr Ile Ser 
            260                 265                 270         

Tyr Asp Gly Thr Asn Asn Tyr Lys Pro Ser Leu Lys Asp Arg Val Thr 
        275                 280                 285             

Ile Ser Arg Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys Leu Ser Ser 
    290                 295                 300                 

Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Tyr Gly Arg 
305                 310                 315                 320 

Val Phe Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
                325                 330                 335     

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
            340                 345                 350         

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
        355                 360                 365             



Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
    370                 375                 380                 

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
385                 390                 395                 400 

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
                405                 410                 415     

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
            420                 425                 430         

Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
        435                 440                 445             

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
    450                 455                 460                 

Lys Pro Lys Asp Thr Leu Tyr Ile Thr Arg Glu Pro Glu Val Thr Cys 
465                 470                 475                 480 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
                485                 490                 495     

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
            500                 505                 510         

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
        515                 520                 525             

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
    530                 535                 540                 

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
545                 550                 555                 560 



Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu 
                565                 570                 575     

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
            580                 585                 590         

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
        595                 600                 605             

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
    610                 615                 620                 

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
625                 630                 635                 640 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
                645                 650                 655     

Gln Lys Ser Leu Ser Leu Ser Pro Gly 
            660                 665 

<210>  83
<211>  446
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  83

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

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Tyr Ser Ile Thr Gly Gly 
            20                  25                  30          

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



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

Lys Asp Arg Val Thr Ile Ser Arg Asp Thr Ser Lys Asn Gln Phe Ser 
65                  70                  75                  80  

Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

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

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

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys 
    130                 135                 140                 

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

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

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

Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn 
        195                 200                 205             

Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His 
    210                 215                 220                 

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

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Tyr Ile Thr Arg Glu 
                245                 250                 255     



Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu 
            260                 265                 270         

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 
        275                 280                 285             

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser 
    290                 295                 300                 

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

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

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

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu 
        355                 360                 365             

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

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

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

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 
            420                 425                 430         

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly 
        435                 440                 445     



<210>  84
<211>  329
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  84

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

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

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      

Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Tyr Ile Thr Arg Glu Pro Glu Val Thr Cys 
    130                 135                 140                 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 



Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu 
225                 230                 235                 240 

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
                245                 250                 255     

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly 
                325                 

<210>  85
<211>  673
<212>  PRT
<213>  Artificial Sequence

<220>



<223>  synthetic sequence

<400>  85

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

Asp Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Val Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

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

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

Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Tyr Cys Phe Gln Gly 
                85                  90                  95      

Ser His Val Pro Pro Thr Phe Gly Gly 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 Gln Val Gln Leu Val 
    210                 215                 220                 

Gln Ser Gly Ala Glu Val Val Lys Pro Gly Ala Ser Val Lys Leu Ser 
225                 230                 235                 240 

Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr Trp Met His Trp Val 
                245                 250                 255     

Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Glu Ile Asn Pro 
            260                 265                 270         

Ser Asn Gly Arg Thr Asn Tyr Asn Gln Lys Phe Gln Gly Lys Ala Thr 
        275                 280                 285             

Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln Leu Ser Ser 
    290                 295                 300                 

Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Phe Ala Arg Gly Arg Pro 
305                 310                 315                 320 

Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Phe Asp Val Trp Gly Gln Gly 
                325                 330                 335     

Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 
            340                 345                 350         

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 
        355                 360                 365             

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
    370                 375                 380                 



Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
385                 390                 395                 400 

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 
                405                 410                 415     

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro 
            420                 425                 430         

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys 
        435                 440                 445             

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro 
    450                 455                 460                 

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser 
465                 470                 475                 480 

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp 
                485                 490                 495     

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn 
            500                 505                 510         

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val 
        515                 520                 525             

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu 
    530                 535                 540                 

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys 
545                 550                 555                 560 

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr 
                565                 570                 575     

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr 
            580                 585                 590         



Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu 
        595                 600                 605             

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu 
    610                 615                 620                 

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys 
625                 630                 635                 640 

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu 
                645                 650                 655     

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly 
            660                 665                 670         

Lys 
    

<210>  86
<211>  113
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  86

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

Asp Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Val Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

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



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

Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Tyr Cys Phe Gln Gly 
                85                  90                  95      

Ser His Val Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

Arg 
    

<210>  87
<211>  330
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  87

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

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

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      



Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
    130                 135                 140                 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 
225                 230                 235                 240 

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
                245                 250                 255     

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             



Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
                325                 330 

<210>  88
<211>  329
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  88

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

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

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         



Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
    130                 135                 140                 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 
225                 230                 235                 240 

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
                245                 250                 255     

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 



Gln Lys Ser Leu Ser Leu Ser Pro Gly 
                325                 

<210>  89
<211>  329
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  89

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

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

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Tyr Ile Thr Arg Glu Pro Glu Val Thr Cys 
    130                 135                 140                 



Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 
225                 230                 235                 240 

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
                245                 250                 255     

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly 
                325                 



<210>  90
<211>  330
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  90

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

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

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 
        35                  40                  45              

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 
    50                  55                  60                  

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr 
65                  70                  75                  80  

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 
                85                  90                  95      

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 
            100                 105                 110         

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
        115                 120                 125             

Lys Pro Lys Asp Thr Leu Tyr Ile Thr Arg Glu Pro Glu Val Thr Cys 
    130                 135                 140                 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145                 150                 155                 160 



Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
                165                 170                 175     

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
            180                 185                 190         

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
        195                 200                 205             

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 
    210                 215                 220                 

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 
225                 230                 235                 240 

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
                245                 250                 255     

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn 
            260                 265                 270         

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
        275                 280                 285             

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn 
    290                 295                 300                 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 
305                 310                 315                 320 

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
                325                 330 

<210>  91
<211>  124
<212>  PRT
<213>  Artificial Sequence

<220>



<223>  synthetic sequence

<400>  91

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

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

Trp Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Glu Ile Asn Pro Ser Asn Gly Arg Thr Asn Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Phe 
                85                  90                  95      

Ala Arg Gly Arg Pro Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Phe Asp 
            100                 105                 110         

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120                 

<210>  92
<211>  454
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  92

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



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

Trp Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Glu Ile Asn Pro Ser Asn Gly Arg Thr Asn Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Phe 
                85                  90                  95      

Ala Arg Gly Arg Pro Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Phe Asp 
            100                 105                 110         

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys 
        115                 120                 125             

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly 
    130                 135                 140                 

Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro 
145                 150                 155                 160 

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr 
                165                 170                 175     

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val 
            180                 185                 190         

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn 
        195                 200                 205             

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro 
    210                 215                 220                 



Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu 
225                 230                 235                 240 

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp 
                245                 250                 255     

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp 
            260                 265                 270         

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly 
        275                 280                 285             

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn 
    290                 295                 300                 

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp 
305                 310                 315                 320 

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro 
                325                 330                 335     

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu 
            340                 345                 350         

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn 
        355                 360                 365             

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile 
    370                 375                 380                 

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr 
385                 390                 395                 400 

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys 
                405                 410                 415     



Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys 
            420                 425                 430         

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu 
        435                 440                 445             

Ser Leu Ser Pro Gly Lys 
    450                 

<210>  93
<211>  219
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  93

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

Asp Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Val Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

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

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

Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Tyr Cys Phe Gln Gly 
                85                  90                  95      

Ser His Val Pro Pro Thr Phe Gly Gly 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>  94
<211>  453
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  94

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

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

Trp Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              



Gly Glu Ile Asn Pro Ser Asn Gly Arg Thr Asn Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Phe 
                85                  90                  95      

Ala Arg Gly Arg Pro Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Phe Asp 
            100                 105                 110         

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys 
        115                 120                 125             

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly 
    130                 135                 140                 

Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro 
145                 150                 155                 160 

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr 
                165                 170                 175     

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val 
            180                 185                 190         

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn 
        195                 200                 205             

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro 
    210                 215                 220                 

Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu 
225                 230                 235                 240 

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp 
                245                 250                 255     



Thr Leu Tyr Ile Thr Arg Glu Pro Glu Val Thr Cys Val Val Val Asp 
            260                 265                 270         

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly 
        275                 280                 285             

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn 
    290                 295                 300                 

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp 
305                 310                 315                 320 

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro 
                325                 330                 335     

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu 
            340                 345                 350         

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn 
        355                 360                 365             

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile 
    370                 375                 380                 

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr 
385                 390                 395                 400 

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys 
                405                 410                 415     

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys 
            420                 425                 430         

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu 
        435                 440                 445             



Ser Leu Ser Pro Gly 
    450             

<210>  95
<211>  453
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  95

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

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

Trp Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Glu Ile Asn Pro Ser Asn Gly Arg Thr Asn Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Phe 
                85                  90                  95      

Ala Arg Gly Arg Pro Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Phe Asp 
            100                 105                 110         

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys 
        115                 120                 125             

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly 
    130                 135                 140                 



Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro 
145                 150                 155                 160 

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr 
                165                 170                 175     

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val 
            180                 185                 190         

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn 
        195                 200                 205             

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro 
    210                 215                 220                 

Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu 
225                 230                 235                 240 

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp 
                245                 250                 255     

Thr Leu Tyr Ile Thr Arg Glu Pro Glu Val Thr Cys Val Val Val Asp 
            260                 265                 270         

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly 
        275                 280                 285             

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn 
    290                 295                 300                 

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp 
305                 310                 315                 320 

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro 
                325                 330                 335     

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu 
            340                 345                 350         



Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn 
        355                 360                 365             

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile 
    370                 375                 380                 

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr 
385                 390                 395                 400 

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys 
                405                 410                 415     

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys 
            420                 425                 430         

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu 
        435                 440                 445             

Ser Leu Ser Pro Gly 
    450             

<210>  96
<211>  124
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  96

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

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

Trp Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              



Gly Glu Ile Asn Pro Ser Asn Gly Arg Thr Asn Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Gln Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Phe 
                85                  90                  95      

Ala Arg Gly Arg Pro Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Phe Asp 
            100                 105                 110         

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
        115                 120                 

<210>  97
<211>  112
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  97

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

Asp Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Val Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

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

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



Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Tyr Cys Phe Gln Gly 
                85                  90                  95      

Ser His Val Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105                 110         

<210>  98
<211>  113
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  98

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

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser 
            20                  25                  30          

Asn Gly Asn Thr Tyr Leu Gln Trp Tyr Leu Gln Lys Pro Gly Gln Ser 
        35                  40                  45              

Pro Gln Leu Leu Ile Tyr Lys Val Ser Asn Arg Leu Tyr 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 Phe Gln Gly 
                85                  90                  95      

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

Arg 
    



<210>  99
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  synthetic sequence

<400>  99

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

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Tyr Ser Ile Thr Gly Gly 
            20                  25                  30          

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

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

Lys Asp Arg Val Thr Ile Ser Arg Asp Thr Ser Lys Asn Gln Phe Ser 
65                  70                  75                  80  

Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

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

Val Thr Val Ser Ser 
        115         
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