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MODIFIEDIMMUNOGLOBULINWITHAFFINITYFORFcGAMMARIIb 

ANDMETHODOFUSETHEREOF 

TECHNICALFIELD 

U 

[0001] Thepresentdisclosurerelatestoimmunotherapeuticproteinscomprisingmodified 

immunoglobulinmolecules(jeantibodies)foruseinmethodsoftreatingdiseasesorconditions.More 

particularlythepresentdisclosuredescribesmutantJgG2antibodiesshowingimprovedbinding 

specificityandaffinitytothehumaninhibitoryreceptorFcyRllb.Theseantibodiesmaybeusedfor 

treatingdiseaseswhereinforexampletheactivationofFeyRubisbeneficialsuchasallergicdiseases.  

PRIORITYDOCUMENT 

[0002] ThepresentapplicationclaimspriorityfromAustralianPatentApplicationNOa2020904823 

titled"Modifiedimmunoglobulinandmethodofusethereof(1)"andfiledon23December2020,the 

contentofwhichisherebyincorporatedbyreferenceinitsentirety.  

BACKGROUND 

[0003] Monoclonalantibodies(niAbs)havebecomeoneofthemostimportantandsuccessfultypesof 
U 

therapeuticsrevolutionisingthetreatmentofcancerandinflammatorydiseasessuchasautoimmune 

diseases.ManymAbsengineeredonanIgGantibodyclassbackbonespecificallyharnessthepowerful 

domainsandFcyreceptors(FcyRs)viatheirheavychainsincludingtheconstantFcfragment.In 

inflammatorydiseases, engineeredmAbsmaypotentiallyactbyneutralisinginflammatorymediatorsby 

neutralisingtheirreceptorsorbyengagingimmuneregulatoryreceptors.Oneparticularinterestinthe 
U 

contextofthepresentinventionisthepotentialtoneutralisethepro-inflammatoryresponsesinallergic 

reactionsthemajormediatorofwhichisallergen-specific1gBactivationofitshighaffinityreceptor, 

FcsRL 

[0004] AnexampleofanengineeredmAbapprovedforuseinthetreatmentofallergicdiseasesisthe 

IgGi-basednAbOmalizumab.ThismAbtargetstheIgE/FecRIpathwaybyneutralisingtheinteraction 

of1gBwithFecRItotherebypreventactivationofbasophilswhichareacriticalinflammatorycellin 

IgE-dependantallergicresponses(GerickeJetal.,JEADV29(9):1832-1836,2014).Humanbasophils 

expressbothFcsRJaswellasitsregulatortheinhibitoryreceptorFeyRub(KepleyCLetalfAllergy 

GunImmunol106(2):337-348,2000).FeyRubisapotentcheckpointregulatingantibody-dependant 

inflammatorycellactivation.ItactsviaanImmunoreceptorTyrosineInhibitoryMotif(ITIM)that 

effectorfunctionsoftheimmunesystembyengagingboththetargetantigenviatheirvariableFab
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modulatestheImmunoreceptorTyrosineActivationMotif(JTAM)-dependantsignallingpathwayof 

FcsRJandtheactivating-typeJgGandIgAFcreceptorsnamelyFcyRIFeyRilaFeyRIJIaandFcaRl.  

FeyRubalsomodulatesBcellactivationbytheBcellantigenreceptor(BCR).Targetingofimmune 

checkpointssuchasFeyRlIbhasemergedasastrategyformodulatingleukocyteresponsesindisease 

(KaplonHandJMReichertMabs11(2):219-238,2019;ChenowethAMetatImmunolCellBiol 

98(4):287-304,2020).HoweverunlikemAbtargetingofcheckpointsofTcellfunction(egPD-i, PD

L1),FeyRubisuniqueinthecontextofmAbtherapeuticsbecauseofitsspecificityfortheFcfragment 

ofthetherapeuticmAbandsincetoexertitsinhibitoryactionFeyRubrequiresco-crosslinkingwithan 

ITAM-containingactivatingreceptorforexampleanactivatingtypeFcRcomplexortheantigenreceptor 

complexofBcellsalsoknownastheBcellantigenreceptororBCR(GetahunAandJCCambier 

ImmunolReviews268(1):66-73,2015;ChenowethAMetat,2020sigma),astrategywhichusesspecific 

immune-suppressingantibodiesthatcanharnessthenormalphysiologicalinhibitoryroleofFeyRub 

(whilstco-aggregatedwithFcsRJorco-aggregatedwittheB-cellantigenreceptorBCR)inanallergy 

responseoffersapotentiallyusefulwaytotargetactivatingreceptorssuchasthehighaffinity1gB 

receptorFecRIortheBCR.  

[0005] InworkleadingtothepresentdisclosuretheinventorschosetoinvestigatetheuseofIgG2

basedimmunoglobulinmoleculesforthetreatmentorpreventionofanallergicresponsesincethe"JgG2 
backbone91 * 91 

isconsideredtobe"functionallyinertinasmuchasIgG2antibodieshaveaveryrestricted 

FcyRspecificitybindingonlytooneallelicformofthelowaffinityactivating-typeFcyRIJa(iethe"His 

131form", FcyRlIa-His1 3 1 'BrediusRGMetalefimmunol151:1463-1472,1993),limitedeffector 

functionandareunabletofixcomplement:meaningthatanengineeredJgG2antibody(ieamutantIgG2 

inflammatoryeffectorresponsessuchasFeyR-dependentcytokinereleasefromaninflammatorycellcell 

cytotoxicityfromakillercellorpotentiallylife-threateninginflammatoryresponsesknownasa 
9, 91 

cytokinestorm(egashasbeenobservedwithTGN1412,anJgG4-basedanti-CD2Smonoclonal 
antibody:SuntharalingamGetaleNEngIfMed355(10):1018-1028,2006).HoweverwhileJgG2 

antibodiesareknownnottobindtoFeyRubortheotherFeyRswiththeexceptionoftheoneallelicform 

ofFcyRllamentionedabove(BruhnsPetalBlood113(16):3716-3725,2009'andFigurelA 

hereinafter),theinventorswereneverthelessandsurprisinglyabletoengineertheJgG2backbonesoas 

toimproveFcyRJJbspecificityaffinityandinhibitorypotency.Itisconsideredthattheapproachtaken 
haswiderimplicationsforthegenerationofimmunotherapeutic U 

proteinsincludingnovelpotentanti

inflammatorytherapeuticmAbsandmolecules.  

antibody)maybelesspronetocausingunwantedactivities(ie"sideeffects")includingunwantedpro-
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SUMMARY 

[0006] Thusinafirstaspectthepresentdisclosureprovidesamethodoftreatingadiseaseorcondition 

inasubjectwhereinbindingtoand/oractivationofFeyRubisbeneficialinthetreatmentorprevention 

ofsaiddiseaseorconditionsaidmethodcomprisingadministeringtosaidsubjectaneffectiveamountof 

animmunotherapeuticproteincomprisingatleastoneheavychainpolypeptidederivedfromanIgG2 

antibodywhereinsaidheavychainpolypeptidecomprisesatleastconstantheavydomains2and3(ie 

CJJ2andCH3)andthelowerhingeandthesequenceofthelowerhingecomprisesamutationenabling 

theimmunotherapeuticproteintobindtoand/oractivateFeyRlIb.  

[0007] Insomeparticularpreferredembodimentsthelowerhingesequenceoftheimmunotherapeutic 

proteincomprisesanaminoacidsequenceselectedfrom:ELLGG(SEQIDNO:1),EFLGG(SEQID 

NO:2)andEFEGG(SEQIDNO:3).  

[0008] Inasecondaspectthepresentdisclosureprovidestheuseofanimmunotherapeuticproteinas 

definedinthefirstaspectfortreatingadiseaseorconditionwhereinbindingtoand/oractivationof 

FeyRlIbisbeneficialincludingforexampleallergicdiseasesautoimmunediseasesandconditions 

infectiousdiseasesandproliferativediseases.  

[0009] Inathirdaspectthepresentdisclosureprovidestheuseofanimmunotherapeuticproteinas 

definedinthefirstaspectinthemanufactureofamedicamentfortreatingadiseaseorconditionwherein 

bindingtoand/oractivationofFeyRlIbisbeneficialincludingforexampleallergicdiseases 

autoimmunediseasesandconditionsotherinflammatorydiseasesinfectiousdiseasesandproliferative 

[0010] Inafourthaspectthepresentdisclosureprovidesapharmaceuticalcompositionormedicament 
U 

comprisinganimmunotherapeuticproteinasdefinedinthefirstaspectandapharmaceuticallyacceptable 

carrierdiluentand/orexcipient.  

BRIEFDESCRIPTIONOFFIGURES 

[0011] Figure1showsthebindingprofilesofmutantIgG2antibodiesaccordingtothepresent 

disclosurewithhumanFcyRincomparisonwithIgGi, IgG2,IgG4andmutantIgG4antibodies 

[0012] Figure2showsinhibitionofbeevenomApim1allergen-dependantbasophilactivationin 

washedbloodthatlacksphysiologicallevelsofIgGfromallergicpatientsusingmutantIgG2antibodies 

accordingtothepresentdisclosure' 

diseases.
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[0013] Figure3providestheresultsofbasophilactivationtest(BAT)assaysusingmutantIgG2 

antibodiesaccordingtothepresentdisclosureshowinginhibitionofbeevenomApim1allergen

dependantbasophilactivationinwholebloodthatcontainsphysiologicallevelsofJgGfromallergic 
U 

patients' 

[0014] Figure4providestheresultsofassaysconductedtodeterminewhethermutantIgG2antibodies 

includingSELFmutationsshowimprovcdbindingaffinitytoFeyRubandFcyRJIa-R 1 3 1 :(A)BLIanalysis 

ofthebindingofrsFcyRllbtomonomericanti-TNPIgGi, IgG2andtheindicatedmutantsorIgG2 

capturedonTNP-BSA(mean±SEM):(B)BLIanalysisofthebindingofrsFcyRJIJa-R131tomonomeric 

anti-TNPIgGi-SELFJgG2-SELFJgG2-FLGG-SELFandJgG2-FEGG-SELFcapturedonTNP-BSA 

(mean±SD); 

U 

110015] Figure5providesresultsdemonstratingthatmutantIgG2antibodiesaccordingtothepresent 

disclosurehavealteredhumanFeyRbindingprofiles.UsingcellsexpressinghumanFcyRthebinding 

avidityofcomplexedIgGtothelowaffinityhumanFcyRoraffinityofun-complexedmonomericJgGto 

FcyRJwasdeterminedbyflowcytometry:(A)FcyRIJb,(B)FcyRIJa-R131,(C)FcJMJaH131,(D) 
158 158 

FcyRJIJa-F , (B)FcyRJJJa-V and(F)FcyRJ.StatisticalcomparisonsweremadebetweenIgOmutants 
andtherelevantIgGWTbackbone.~(p<0.5),~(p<0.1),~(p<0.01),~(p<0.0001),n.s(not 

significant): 

[0016] Figure6showstheresultsofFcyRbindingspecificityofmonomersofmutantIgG2antibodies 

accordingtothepresentdisclosure.SomeofthemutantIgG2antibodiesincludedtheSELFmutations' 

presentdisclosure(somewiththeSELFmutations),showinginhibitionofanti-IgEdependantbasophil 

activationbyIgGmutants(usinganti-JgE-TNPasIgE-dependentstimuli)inwholebloodfromhealthy 

donors'and 

110018] Figure8providestheresultsofexperimentstoassessFcyRIJbexpressionandFcyRJIbspecific 

inhibitionofFccRIactivation:(A)FlowcytometricdetectionofFcyRJIbon1gBpositivebasophilsusing 

F(ab')2 fragmentsoftheFcyRJIbspecificmAbH2B6,comparedtobufferbackground(Bkg):(B)H2B6 

F(ab')2 blockadeofFcyRJIbpreventsinhibitionofbasophilactivationby1g02-FLGG(7.5ggIml)in 

wholebloodBAT;(C)mAbsuppressionofIgE/FccRI-dependentinducedcalciummobilisationinhAl.6 

cellsco-expressingtheFccRI(af3y)complexandinhibitoryFcyRJIb.Thecellswerepre-treatedwithIgE 

overnightandstimulatedwithanti-TNPantibodiespre-complexedwithTNP-conjugatedF(ab') 2 anti 

hIgE.Cellswerestimulatedwithanti-JgE-TNP(F(ab') 2 )(2OggIml)andmAbs(35gg/ml).CalciumFlux 

(3401380nm)wasmeasuredovertimeandinhibitionofcalciumfluxbymutantJgG2antibodiescompared 

[0017] Figure7providestheresultsofBATassaysusingmutantJgG2antibodiesaccordingtothe



WO2022/133543 PCT/AIJ2021/051548 

5 

toparentalwildtype1g02whichdocsnotbindFeyRub.Unstimulatedbasclinccontrolisbufferalone 

(n=3): 

[0019] Figure9providestheresultsofexperimentsshowingsuppressionofantigenstimulationof 

BcellsbyJgGmAbsdetectingtheBcellantigenreceptorcomplex.Anti-IgEmAbswiththevariable 

domainsofomalizumabwithanJgG4backboneorJgG2backbonesuppressNJP(22)BSAstimulationof 

theNIP-specifichu-JgEBCR-triggeredcalciumfluxinBcellsco-expressinghumanFcyRJJb1a 

Regulationofthe1gBBCRhadthehierarchyofIgGi(omalizumab)-t~ IgG4>JgG2,whichcoaelated 

withtherankofFcyRIJbbindingactivityoftheseJgGformatsU and 

[0020] Figure10providestheresultsofexperimentsshowingsuppressionofantigenstimulationofB 

cellsbyJgG2mutantmAbs(accordingtothepresentdisclosure)bindingtotheBcellantigenreceptor 

complex.Theanti-IgEmAbswiththevariabledomainsofomalizumabprovidedasanJgG2mutant 

antibodyaccordingtothepresentdisclosuresuppressantigen(ieNIP(22)BSA)stimulationoftheNP

specifichu-JgEBCR-triggeredcalciumfluxinBcellsco-expressinghumanFcyRJIb1. Theeffectofthe 

mutationsonregulationofthe1gBBCRbytheIgG2mutantmAbshadthehierarchyofFLGG-SELF> 

FLGG~tJ FEGG-SELF>FEGG>JgG2,whichbroadlycoffelatedwiththerankofFcyRIJbbinding 

activityofthesemutationsintheIgG2format.  

DETAILEDDESCRIPTION 

[0021] TheinventorshavefoundtatthefunctionallyinertIgG2backbonemaybeusedasascaffoldto 

incorporatemutation(s)ofthelowerhingesequence(egtoeffectivelyreplacethelowerhingewiththe 

humaninhibitoryreceptorFcyRIJb(includinganyoralloftheIIiRNAsplicevariantswellknownto 

thoseskilledintheartthatisFcyRIJb1, FcyRJIb2andFcyRJJb3(GetahunAandICCambier,2015 

supra:andChenowethAMetat,2020supra:AnaniaJCetala, FrontImmunol9:1809,2018).The 

resultingmutantIgG2antibodiescanforexamplepotentiallyprovideenhancedagonisticfunctionof 

mAbswhereFcyR'scaffolding"isrequiredfortherapeuticeffect.Theycanalsobeusefulforthe 

developmentofnon-agonistictherapeuticantibodiesincircumstanceswhereharnessingthenormal 

physiologicalinhibitoryfunctionofFcyRJJborantigenorimmunecomplexclearancemediatedby 
91 

FcyRJIb(egbyendocytosis/internalisationorsweeping"),isdesirable.  

[0022] Thusinafirstaspectthepresentdisclosureprovidesamethodoftreatingadiseaseorcondition 

inasubjectwhereinbindingtoand/oractivationofFcyRJJbisbeneficialinthetreatmentorprevention 

ofsaiddiseaseorconditionsaidmethodcomprisingadministeringtosaidsubjectaneffectiveamountof 

animmunotherapeuticproteincomprisingatleastoneheavychainpolypeptidederivedfromanIgG2 

antibodywhereinsaidheavychainpolypeptidecomprisesatleastconstantheavydomains2and3(ie 

lowerhingesequenceofJgG4)andothermutationstoimprovebindingspecificityandaffinitytothe
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CJJ2andCH3)andthelowerhingeandthesequenceofthelowerhingecomprisesamutationenabling 

theimmunotherapeuticproteintobindtoand/oractivateFeyRlIb.  

[0023] Theatleastoneheavychainpolypeptideoftheimmunotherapeuticproteinmaybeanyheavy 

chainpolypeptidetatthosesMiledintheartwillrecogniseasbeingderivedfromanIgG2antibodyfor 

exampleforthereasonthattheCH2andC113domainsoftheheavychainpolypeptidecompriseanamino 

acidsequencethatshowsatleast95%, preferablyatleast98%identitytothesequencesoftheCJJ2/C113 

domainsofwildtype(WT)JgG2antibodiesormorepreferablytothesequencesoftheCH2/CH3 

domainsofWThumanIgG2antibodiessuchasprovidedbyWinesBDetal.,fImmunol197(4):1507

1516,2016andGenBankAccessionNo:A11005273.2).  

[0024] Thoseskilledintheartwillreadilyunderstandthattheheavychainpolypeptidederivedfroman 

JgG2antibodymayforexamplecompriseafulllengthheavychainpolypeptide(iecomprisingthe 

constantheavyregion(CII)andthevariableheavy(VII)region),oritmaycompriseafragmentthereof 

whichcomprisesatleastC112,CJJ3andthelowerhinge.Onepreferredexampleofsuchafragmentisthe 

Fcfragmentwhichcorrespondstooneoftheheavychaincomponentsofthefragmentgeneratedby 

papaindigestionofanantibody(cleavingthepolypeptideswithintheupperhingesequencetogeneratean 

Fcfragmentcomprisingtwoheavychaincross-linkedfragmentseachcomprisingC112,CJJ3andthe 

lowerandcorehingesequences).Similarheavychainpolypeptidesmaybepreparedthroughdigestionof 

anantibodywithplasminandhumanneutrophilelastase(NHE),alsoknowntothoseskilledintheartas 

generating"Fcfragments!?andsuchheavychainpolypeptidesmaysuitablycomprisethe 

immunotherapeuticproteinofthemethodofthefirstaspect.Furtherexamplesofsuitableheavychain 

polypeptidesmaycompriseinadditiontoC112,C113andthelowerhingeallorpartoftheconstant 

[0025] Insomeembodimentstheimmunotherapeuticproteinmaycompriseaheavychainpolypeptide 

providedintheformofafusionproteinorproteinconjugate.Thoseskilledintheartwillunderstandthat 

inafusionproteintheheavychainpolypeptidewillbecovalentlylinked(ie"fused")toapolypeptideor 

peptidepartner(ieafusionpartner)viaapeptidebondorshortpeptidelinkersequenceattheN-orC
U 

terminusofthefusionpartnerwhereasinaproteinconjugateitistobeunderstoodthattheheavychain 

polypeptidewillbecovalentlyornon-covalentlylinkedtoaconjugatepartner(whichmaybea 
U 

polypeptideorpeptideorotherchemicalentity)throughachemicallinkagesuchasadisulphidebondor 

crosslinkercompoundsuchasahomobifunctionalcrosslinkersuchasdisuccinimidylsuberate(DSS)(eg 

bis(sulfosuccinimidyl)suberate(BS 3 );ThermoFisherScientificWalthamMAUnitedStatesofAmerica) 

ordisuccinimidyltartrate(DST)tolinkaminegroupsoraheterobifunctionalcrosslinkersuchasm

maleimidobenzoyl-N-hydroxysuccinimideester(MD5)andN-(c-maleimidocaproloxy)succinimideester 

(EMCS),orbyothernon-covalentbondingsuchashydrogenbonding.Wheretheconjugatepartnerisa 

heavydomain1(Clii)ofanIgG2antibodyand/orthecorehingeand/orupperhingesequences.
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polypeptidetheproteinconjugatemayotherwisebeconsideredasacross-linkedprotein.Theconjugate 
U 

partnermaybeconjugatedtotheheavychainpolypeptideattheN-orC-terminusbutotherwisemaybe 

conjugatedatanyothersuitablesiteontheheavychainpolypeptide(egwithinCliiortheupperhinge 

sequenceiftheseareincludedintheheavychainpolypeptide).Thoseskilledintheartwillrecognisethat 

thefusionpartnerorconjugatepartnermayprovideoneormoreusefulactivityorfunction.Forexample, 

thefusionpartnermayimproveproteinrecoveryorexpression(egHumanserum U (USA),and 

Glutathione5-transferase(GST)),providevariousaffinity-tagssuchasapolyhistidinetag(His-tag)ora 
U 

FLAG-tagoranadditionalabilitytobindtoanantigenofinterest.Otherexamplesofafusionpartneror 

conjugatepartnerincludereceptors(egacytokinereceptorsuchasareceptorforaninterleukin(egIL-i 

receptor)orareceptorforacytokineoftheTGF-J3superfamily),orcellsurfacemoleculesandimmune 

checkpoints(egCTLA4orPD1).  

[0026] Insomeotherembodimentstheimmunotherapeuticproteinmaycompriseatleastoneheavy 

chainpolypeptidethatisprovidedinadimericormultimericform.Forexampletheheavychain 

polypeptidemayhaveanaturalpropensitytoformcovalentlylinkeddimersthroughoneormorecysteine 

(C)residueparticularlywheresituatedwithinthehingesequenceespeciallythecorehingesequence 

(YooEMcital.,fImmunol170:3134-3138,2003).Techniquessuitableforproducingmultimericforms 

oftheheavychainpolypeptide(egwith3,4,5,6etc.copiesoftheheavychainpolypeptide)havebeen 

describedandarewellknowntothoseskilledintheart(egFcmultimericforms(stradomers'~~') 

comprisinglinkedmultimerisationdomain(MD)sequencesfromthehingeregionofhumanIgG2orthe 

isoleucinezipper(JLZ)totheN-orC- terminusofmurineJgG2a;FitzpatrickBAez'al.,FrontImmunol 

11, article496,2020).Suchdimericormultimericformsoftheheavychainpolypeptidearepreferably 

[0027] InstillsomeotherembodimentstheimmunotherapeuticproteincomprisesanJgG2antibody 
U U 

comprisingtwofulllengthheavychainpolypeptideswithtwolightchainpolypeptidesparticularlya 

mutantJgG2antibodywhereinatleastoneofthetwoheavychainpolypeptidescomprisesamutationin 

thelowerhingesequenceenablingtheJgG2antibodytobindtoand/oractivateFeyRlIb.  

[0028] Wildtype(WT)humanIgG2antibodiesshownoorvirtuallyundetectablebindingtoFcyRIIb 

(seeFigurelA).IncontrastthemethodofthepresentdisclosuremayutiliseamutanthumanIgG2 
antibody(ieanIgG2antibodycomprisingamutationinalowerhingesequenceofatleastoneheavy 

chainpolypeptide)whichenablestheIgG2antibodytobindtoand/oractivateFcyRIIb.Themutationin 

theIgG2lowerhingesequencemaycomprisethesubstitutionofthesequenceorthesubstitutionofone 

ormoreaminoacid(s)withinthesequenceatpositions233-236(EUnumberingsystem:EdelmanGMet 

alProcNatiAcadSciUSA63:78-85,1969,andKabatEASequencesofProteinsofImmunological 

Interest, 5 thed.,DIANEPublishingPAUSA,1991:butfortheavoidanceofanydoubttheIgG2lower 

soluble(ieinphysiologicalsaline).
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hingesequenceasreferredtohereincomprisestheaminoacidsatthepositionsequivalenttothoseofthe 
lowerhingesequenceofIgGi),whichisPVAG(SEQIDNO:14)inhumanJgG2antibodies.The 

mutationintheJgG2lowerhingesequencemayfurthercompriseanaminoacidinsertionoraddition'for 

exampleamutatedhumanJgG2lowerhinge(PVAG:SEQIDNO:14)sequencemaybeafive(5)amino 

acidsequenceinthemutantIgG2antibody.  

U 

[0029] Preferablyintheinmiunotherapeuticproteinthelowerhingesequencecomprisestheamino 

acidsequence: 

123 xxx-G-X5 (SEQJDNO:4) 

wherein 
1 U xisselectedfromproline(P)andglutamicacid(B), 
2 xisselectedfromvaline(V), leucine(L)andphenylalanine(F), 
3 U xisselectedfromleucine(L),alanine(A)andglutamicacid(B),and 
5 123 xisselectedfromglycine(G)andproline(P),orisabsent(iesuchthatthesequenceisXXX-G: 

SEQIDNO:31), 

butwiththeprovisothatthelowerhingedoesnotconsistofawildtypeJgG2lowerhingesequence 

(egPVAG(SEQIDNO:14)ofhumanIgG2antibodies).  

[0030] InsomeparticularpreferredembodimentsthelowerhingesequenceofthemutantJgG2 

antibodycomprisesanaminoacidsequenceselectedfrom:ELLGG(derivedfromhumanIgGi;SEQID 

NO:1),EFLGG(derivedfromhumanIgG4;SEQIDNO:2),EFLGP(SEQIDNO:5)andEFEGG(SEQ 

110031] Asmentionedabovetheimmunotherapeuticproteinofthepresentdisclosure(egamutantJgG2 

antibody)maybindtoand/oractivateFcyRIJb.Wheretheimmunotherapeuticproteinbindstoand 

activatesFcyRIJbtheimmunotherapeuticproteinmayactsoastoelicitFcyRIJbinhibitoryfunction.As 

suchinsomeembodimentsthemethodofthepresentdisclosureisparticularlysuitedtothetreatmentor 

preventionofdiseasesorconditionswhereintheinhibitoryeffectsofFcyRJIbarebeneficial.Accordingly, 

insomepreferredembodimentsthemethodofthepresentdisclosureisparticularlydirectedtothe 

treatmentorpreventionofforexampleanallergicdiseasewhereinthebindingandactivationof 

FcyRJIbbytheimmunotherapeuticproteinmcdiatcsFeyRlIb-dependantinhibitionofallergicbasophil 

activationby1gB.  

[0032] Whereinthemethodofthepresentdisclosureisconductedforthetreatmentorpreventionofan 

allergicresponsetheimmunotherapeuticproteinispreferablyonethatcomprisesthemutantlowerhinge 

sequenceEFLGG(SEQIDNO:2)orELLGG(SEQIDNO:1),sinceintheexampledescribed 

IDNO:3).
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hereinafteritwasfoundthatthemutantJgG2antibodiesdenotedasthe"JgG2-FLGG(SEQIDNO:6)" 

mAbandthe"IgG2-LLGG(SEQIDNO:7)"mAbwerethemostpotentinhibitorsofIgE/FecRIbasophil 

activationofthemutantIgG2antibodiestesteddespitearelativelylowaffinityforFeyRub(nb.they 

onlyboundasanimmunecomplex).  

[0033] Whileinsomepreferredembodimentstheimmunotherapeuticproteinincludesnofurther 

mutation(s)withintheheavychainpolypeptides(oratleastwithintheconstantheavyregionofthe 
U 

heavychainpolypeptides),insomeotherembodimentsitmaybeadvantageoustofurtherincludeoneor 

moreadditionalmutation(s)ofatleastoneheavychainpolypeptide.Forexampletheimmunotherapeutic 
U 

protein(egamutantIgG2antibody)mayfurthercompriseanaminoacidsubstitution(s)atposition267 

and/or328(EUnumbering)intheCJJ2domainofatleastoneandmorepreferablybothoftheheavy 

chainpolypeptidessuchastheso-called"SELF"mutations,5267EandL328Fsubstitution(s) 

respectively.IntheexampledescribedhereinafteritwasfoundtatamutantJgG2antibodywithan 

EFEGG(SEQIDNO:3)mutantlowerhingesequenceandtheSELFmutations(eg"IgG2-FEGG(SEQ 

IDNO:8)-SELF"nAb)boundtoFeyRubinthemostspecificmannerofthemutantJgG2antibodies 

testedandretainedinhibitorypotency.  

U 

[0034] HoweverwhiletheSELFmutationsenhancedtheinteractionofthemutantJgG2antibodieswith 

FeyRubinvivothespecificityofsuchmutantIgG2antibodiesinasubjectmaybedeterminedbythe 

presenceofthehigh/lowresponderpolymorphismofFeyRllasinceithasbeenfoundthattheantibodies 

includingtheSELFmutationshavehighaffinityinteractionswithFeyRubandtheactivatingreceptor

typeFeyRilabutonlythe"Arg131form notthe"His131form. Accordinglyinsomeembodiments, 

wherethemethodinvolvestheadministrationofamutantJgG2antibodyincludingtheSELFmutations 

subjectsthatarehomozygousforFcyRJJa-H131representabout30%ofthepopulation'vanderPolWL 

andJvandeWinkelImmunogenetics48:222-232,1998).Insuchembodimentsthemethodmayfurther 

compriseastepofselectingthesubjectbygenotypingforthehigh/lowresponderpolymorphismof 

FcyRJIa.ThatisinsomeembodimentsasubjectdeterminedtobehomozygousforFcyRJJa-H131maybe 

selectedfortreatmentbyadministeringamutantJgG2antibodycomprisingtheSELFmutations.  

[0035] WheretheimmunotherapeuticproteincomprisesamutantIgG2antibodythemutantJgG2 

antibodywilltypicallycompriseamonoclonalantibody(mAb)andispreferablyahumanmAbor 

humanisedmAb.Suchantibodiesmaybeproducedinaccordancewithanyofthestandardmethodologies 

knowntothoseskilledintheart.ForinstancethoseskilledintheartcanreadilyprepareamutantJgG2 

antibodysuitableforuseinthemethodofthepresentdisclosurebygeneratingaconstruct(s),using 

standardmolecularbiologytechniqueswhichcomprisesapolynucleotidesequence(s)encodingthe 

variableheavy(VH)andlight(VL)regionsequenceofasuitableantibody(egoneincludinganantigen 

themethodmaypreferablybeintendedforusewithasubjectthatishomozygousforFcyRJIa-H 1 3 1 (nb.
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bindingregiontatbindstoanantigenofinterest)andaconstantheavy(CII)regionfromanJgG2 

antibody(egaspreviouslydescribedinWinesBDeta1~,2016supra),andincorporateintotheCII 

region-encodingpolynucleotidesequencebystandardmolecularbiologytechniquessuchassite-directed 

mutagenesispolynucleotidesequencechangestoencodethelowerhingesequencemutationsdescribed 

above(andSELFmutationswheredesired).Theconstruct(s)canbeintroducedintoasuitablehostcell 

(egahumankidney(HEK)hostcell),culturedaccordingtostandardculturingprotocolsandthe 

expressedmutantJgG2antibodypurifiedfromtheculturesupernatantusingforexampleanyofthe 

knownsuitablemethodologiesforpurification(egaffinitychromatography).  

[0036] Treatment ofdiseases through activation of FeyRub 

Insomeembodimentsthemethodofthepresentdisclosuremaybeusedfortreatingadiseaseor 

conditioninasubjectwhereinactivationofFeyRub(ieforrecruitmentofinhibitoryaction)isbeneficial 

inthetreatmentorpreventionofsaiddiseaseorcondition.  

[0037] InsomeexamplesofsuchembodimentstheimmunotherapeuticproteinmaytargetanITAM 

signallingreceptorcomplexbyforexampleincludingabindingdomainsuchasanantigenbinding 

region(eganFabregion)tatrecognisesacomponentofapotentialsignallingcomplexsuchasfor 

example,(a)anantigen(eganallergenorautoantigenboundtoanantibodysuchasanIgG,1gBorIgA 

whichisboundtoareceptor):(b)anantibodyboundtoanactivatingreceptor:(c)anantibody(ligand) 
U 

bindingdomain01anactivating , r(d)asubunitofanactivatingreceptor(egtheFcreceptor 

commonychain),whileinotherexamplestheimmunotherapeuticproteinmaytargetacomponentofthe 

Bcellantigenreceptor(BCR)complexthatincludesforexample,(a)anantigenboundtoan 

immunoglobulincomponentofaBCRcomplex(eganallergenautoantigenanantigenofaninfectious 

organ),or(b)asubunitofaBCRcomplex(egamembraneimmunoglobulinofaBCRcomplexsuchas 

an1gMJgDIgG,1gBorIgA)oranassociatedIg-aorf3chains(egCDI9aor , rCD19,CD2lor 

CD81).  

[0038] Inallofsuchexamplesteimmunotherapeuticproteinwillbringaboutthenecessaryco-cross

linkingofanITAM-containingactivatingreceptorwittheinhibitoryreceptorFeyRlibtorecruitthe 
U 

inhibitoryactionofFeyRlibandaswillbeappreciatedfromtheabovediscussionthismaybeachieved 

inanumberofdifferentwayswhereinthetargetoftheimmunotherapeuticproteinvariesconsiderably 

andthusenablestheirpotentialuseforthetreatmentorpreventionofawiderangeofdifferentdiseasesor 

conditions 

[0039] Moreparticularlyinsomeexampleswhereteimmunotherapeuticproteinisintendedtobeused 

forthetreatmentorpreventionofadiseaseorconditionbybindingtoandactivatingFcyRllbthe 

immunotherapeuticproteinmaycompriseabindingdomainsuchasanantigenbindingregiontargetedto 

agentsuchasanantigenofabacterialorviralpathogenoranantigenfromatransplantedtissueor
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anantigenofinterestpresentinanimmunecomplex(iewheretheantigeniscomplexedwith1gBJgGor 

IgA)boundviatheFeportionofthcimmunoglobulintoFecRIoranactivatingtypeFeyk(egFeyRI 

FeyRilaFeyRIJeandFeyRIJIaorFcyRJIJbotherwiseknownasCD64,CD32aCD32cCD16aand 

CD16brespectively)ortheactivatingtypereceptorFcaRI(CD89). Assuchtheantigenofinterestmay 

beselectedfromforexample:allergens(egbeevenom)fortheuseoftheimmunotherapeuticproteinfor 

treatmentorpreventionofallergicdiseasesautoantigensfortheuseoftheimmunotherapeuticproteinfor 

treatmentorpreventionofautoimmunediseases(egautoantigensassociatedwithsystemiclupus 

erythematosus(SLE)ormultiplesclerosis(MS)):antigensassociatedwithotherinflammatorydiseases 

suchasimmunecomplexvasculitisantigensfromatransplantedtissueororgantoenableuseofthe 

immunotherapeuticproteinfortreatmentorpreventionofantibody-mediatedtransplantrejection'and 

antigensofinfectiousagentssuchasanantigenofabacterialorviralpathogen(eganantigenofthe 

SARS-CoV-2virusordenguevirus).  

[0040] Alternativelyinsomeexampleswheretheimmunotherapeuticproteinisintendedtobeused 

forthetreatmentorpreventionofadiseaseorconditionbybindingtoandactivatingFcyRIJbthe 

immunotherapeuticproteinmaycompriseabindingdomainsuchasanantigenbindingregiontargetedto 

animmunoglobulinpresentinanimmunecomplexboundviatheFcportionoftheimmunoglobulinto 

FccRJoranactivatingtypeFcyR(egFcyRIFcyRJJaFcyRJJcandFcyRIJIaorFcyRJIJb)orthe 

activatingtypereceptorFcctRI.Thatiswhereanantigeniscomplexedwith1gBIgGorIgAthe 

immunotherapeuticproteinmaybetargetedtotheheavychainorlightchainof1gBJgGorIgAtobring 

abouttheco-cross-linkingofFcyRJJbandanactivatingFcreceptor.Assuchanimmunotherapeutic 

proteintargetedinthiswaycanalsobeusedforthetreatmentorpreventionofallergicdiseases(egwhere 

(egwheretheautoantigeniscomplexedwiththeimmunoglobulintargetedbytheimmunotherapeutic 

protein),otherinflammatorydiseasessuchasimmunecomplexvasculitis(egwheretherelevantantigen 

iscomplexedwiththetargetedimmunoglobulin),antibody-mediatedtransplantrejection(egwherethe 

antigenfromatransplantedtissueororganiscomplexedwiththetargetedimmunoglobulin),and 

infectiousdiseases(egwheretheantigenofaninfectiousagentiscomplexedwiththetargeted 

immunoglobulin), butalsoproliferativediseases(egwhereacancerantigeniscomplexedwiththe 

immunoglobulintargetedbythetherapeuticprotein).  

[0041] Furtherinsomeexampleswheretheimmunotherapeuticproteinisintendedtobeusedforthe 

treatmentorpreventionofadiseaseorconditionbybindingtoandactivatingFcyRIJbthe 

immunotherapeuticproteinmaycompriseabindingdomainsuchasanantigenbindingregiontargetedto 

anactivatingFcreceptororoneormoresubunitsthereofsuchasanimmunoglobulinFcbindingsubunit 

orassociatedsubunitsrequiredforexpressionand/orsignalling(egthebindingdomaincanbetargetedto 

anyofthesubunitsofFccRIwhichiscomposedoftheligandbindingchainFccHasubunitaswellas 

anallergeniscomplexedwiththetargetedimmunoglobulin),autoimmunediseasessuchasSLEandMS
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associatedFccRJf3andysubunits)regardlessofwhetherornotanimmunecomplexisboundtothe 

activatingFcreceptor(oroneormoresubunits)a Assuchanimmunotherapeuticproteintargetedinthis 

waycanalsobeusedforthetreatmentorpreventionofallergicdiseases(egwhereanimmunecomplex 

comprisingtheallergenisboundtotheactivatingFcR),autoimmunediseasessuchasSLEandMS(eg 

whereanimmunecomplexcomprisingtheautoantigenisboundtotheactivatingFcR),other 

inflanmiatorydiseasessuchasimmunecomplexvasculitis(egwhereanimmunecomplexcomprisingthe 

relevantantigenisboundtotheactivatingFcR),antibody-mediatedtransplantrejection(egwherean 

immunecomplexcomprisingtheantigenfromatransplantedtissueororganisboundtotheactivating 
U 

FcR),andinfectiousdiseases(egwhereanimmunecomplexcomprisingtheantigenofaninfectious 

agentisboundtotheactivatingFcR).  

[0042] Stillfurtherinsomeexampleswheretheimmunotherapeuticproteinisintendedtobeusedfor 

thetreatmentorpreventionofadiseaseorconditionbybindingtoandactivatingFcyRJJbthe 

immunotherapeuticproteinmaycompriseabindingdomainsuchasanantigenbindingregiontargetedto 

anantigenofinterestthatisboundtotheBcellreceptorcomplex(BCR)(iewheretheantigenisboundto 

membrane1gBJgGorIgAonthesurfaceoftheBcell).Assuchanimmunotherapeuticproteintargeted 

inthiswaycanbeusedforthetreatmentorpreventionofallergicdiseases(egwherethe 

immunotherapeuticproteinbindstotheantigenthatisboundtothemembraneimmunoglobulinofa 

BCR)suchthatco-cross-linkingofFcyRJJbtotheBCRcomprisingtheboundantigenresultsinthe 

activationofFcyRJJbtherebyrecruitingFcyRIJbinhibitoryactiontoshutdownantibodyproduction 

(and/orBcellproliferation).Analogouslysuchanimmunotherapeuticproteincanbeusedforthe 

treatmentorpreventionofautoimmunediseasessuchasSLEandMSotherinflammatorydiseasessuch 

[0043] Yetstillfurtherinsomeexampleswheretheimmunotherapeuticproteinisintendedtobeused 

forthetreatmentorpreventionofadiseaseorconditionbybindingtoandactivatingFcyRIJbthe 

immunotherapeuticproteinmaycompriseabindingdomainsuchasanantigenbindingregiontargetedto 

anactivatingreceptorthatisotherthananFcreceptorsuchasaBcellantigenreceptor(BCR)complexa 

ForexampletheimmunotherapeuticproteinmaybetargetedtoamembraneimmunoglobulinofaBCR 

complex(egmembrane1gBJgGorIgAonthesurfaceoftheBcell)bytargetingforexamplethe 

variabledomainofthemembraneimmunoglobulin(egtheimmunotherapeuticproteinmaybeananti

idiotypicJgG2antibody).ThemembraneimmunoglobulinofthetargetedBCRmayormaynotcomprise 

aboundantigen.Assuchanimmunotherapeuticproteintargetedinthiswaycanbeusedforthe 

treatmentorpreventionofallergicdiseases(egwheretheimmunotherapeuticproteinbindstothe 

membraneimmunoglobulinofaBCRcomplexwithorwithoutboundallergen)suchthatco-cross-linking 

ofFcyRJJbtotheBCRresultsintheactivationofFcyRIJbtherebyrecruitingFcyRJIbinhibitoryactionto 

shutdownantibodyproduction(and/orBcellproliferation).Analogouslysuchanimmunotherapeutic 

asimmunecomplexvasculitisantibody-mediatedtransplantrejectionandinfectiousdiseases.
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proteincanbeusedforthetreatmentorpreventionofautoimmunediseasessuchasSLEandMSother 

inflammatorydiseasessuchasimmunecomplexvasculitisantibody-mediatedtransplantrejectionand 

infectiousdiseases.Inadditionanimmunotherapeuticproteintargetedtoanon-Fctypeactivating 

receptorsuchasaBCRcanalsobeusedforthetreatmentorpreventionofproliferativediseases 
U 

especiallylymphoproliferativedisorders(LPDs)suchasleukaemias(egacutelymphoblasticleukaemia 
U 

(ALL)andchroniclymphocyticleukaemia(CLL)),lymphomas(egBcelllymphomasandTcell 

lymphomas)andX-linkedproliferativediseasewhereintheabilityoftheimmunotherapeuticproteinto 

bringaboutco-cross-linkingofFcyRJJbtotheBCRcanthencauseactivationoftheFcyRJIbandthereby 

recruitmentofFcyRIJbinhibitoryactiontoshutdownproliferationofcancerouscellsa 

[0044] Yetstillfurtherinsomeexampleswheretheimmunotherapeuticproteinisintendedtobeused 

forthetreatmentorpreventionofadiseaseorconditionbybindingtoandactivatingFcyRIJbthe 

immunotherapeuticproteinmaycompriseabindingdomainsuchasanantigenbindingregiontargetedto 

aBcellantigenreceptor(BCR)complexoroneormoresubunitsthereofsuchasthemembrane 

immunoglobulinorassociatedsubunitsrequiredforexpressionand/orsignalling(egthebindingdomain 

canbetargetedtoanyofthesubunitsoftheBCRcomplexwhichiscomposedoftheantigenbinding 

membraneimmunoglobulin(eg1gMIgDJgG,1gBorIgA)aswellasassociatedJg-aorf3chains(eg 

CDY9aorCD79b)orotherassociatedproteins(egCD19,CD21orCDS1).Themembrane 

immunoglobulinofthetargetedBCRmayormaynotcompriseaboundantigen.Assuchan 

immunotherapeuticproteintargetedinthiswaycanalsobeusedforthetreatmentorpreventionof 

allergicdiseases(egwhereanallergenmayormaynotbeboundtotheBCRcomplex),autoimmune 

diseasessuchasSLEandMS(egwhereantheautoantigenisboundtotheBCRcomplex),other 

BCRcomplex),antibody-mediatedtransplantrejection(egwheretherelevantantigenfromatransplanted 

tissueororganisboundtotheBCRcomplex),andinfectiousdiseases(egwheretherelevantantigenof 

aninfectiousagentisboundtotheBCRcomplex).  

[0045] Allergicdiseases 

Mastcellsandbasophilstwokeyeffectorcellsinthepathogenesisofallergicdisordersbothexpressthe 

high-affinity1gBreceptorFccRJ.HowevertheydifferintheirexpressionprofileoftheJgGreceptors 

FcyRs:basophilsexpressingtheinhibitoryreceptorFcyRIJbwhichisabletoinhibitFccRJsignallingand 

decreasebasophilactivation.Sinceanimmunotherapeuticproteinofthepresentdisclosuresuchasa 

mutantJgG2antibodymaybetargetedtobindtoanallergen(withinanimmunecomplexboundtoan 

activatingFcRonthesurfaceofabasophil)andalsobindtoFcyRJJbtobringaboutco-cross-linkingto 

theactivatingFcRtotherebyactivatetheFcyRIJb(ietorecruitFcyRJIbinhibitoryfunctiowmore 

specificallybindingofthemutantJgG2antibodytoFcyRJIbmediatesFcyRJIb-dependantinhibitionof 

allergicbasophilactivationby1gB),themethodofthepresentdisclosureenablesthetreatmentor 

inflanmiatorydiseasessuchasimmunecomplexvasculitis(egwheretherelevantantigenisboundtothe
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preventionofallergicdiseasesandconditionssuchasseverehayfeveratopicdermatitisfoodallergies 

suchaspeanutallergyandallergiestotoxins(egbeevenom).Subsetsofhumanmastcellstoexpress 

FcyRJIbmayalsoactstoregulateallergicdiseasesandconditions(egfoodallergyBurtonOTetalaJ 

AllergyGunImmunol141(1):189-201.e3, 2018)viaitsexpressiononsubsetsofhumanmastcellcells 

(BurtonOTetala, FrontImmunol9:1244.doi:1O.3389/fimmu2018)aThusanimmunotherapeutic 

proteinofthepresentdisclosuresuchasamutantJgG2antibodymayrecruitFcyRIJbinhibitoryfunction 

onmastcells.DesirablythemutantIgG2antibodymayalsoshownoorpoorbindingabilitytoFcyRJ 

(whichcaninducepotentmastcellactivation)toavoidunwantedmastcellactivation.  

[0046] Autoimmunediseasesandconditions 

BypromotingactivationoftheFeyRubreceptorsthatarepresentinaffectedsubjectsbyforexampleco

cross-linkingFcyRJJbtoanactivatingtypeFcRthroughaboundimmunecomplexcomprisingan 

autoantigenthemethodofthepresentdisclosureenablesthebeneficialtreatmentand/orpreventionof 

autoimmunediseasesandconditionssuchasthosementionedabove.Howeverdecreasedexpression 

and/orsignallingactivityofFcyRIJbinasubject(egresultingfrompolymorphismsinthepromoterand 

transmembranedomainsofFcyRJIbthatinfluencereceptorexpressionandsignalling)hasbeenassociated 

withincreasedsusceptibilitytoautoimmunediseasesandconditionsincludingsystemiclupus 
U 

erythematosus(SLE),Goodpasturesyndromeimmunethrombocytopenia(JTP)andrheumatoidarthritis 

(RA)(FlotoRAetaleNatMed11:1056-1058,2005gLiXetal.,ArthritisRheum48:3242-3252,2003g 

andRadstakeTRetalaArthritisRheum54:3828-3837,2006).Accordinglyinsomeembodimentswhere 

themethodofthepresentdisclosureisintendedforusewithasubjectthatissufferingfromoris 

predisposedtoanautoimmunediseaseorconditionthemethodmayfurthercompriseastepofselecting 

FcyRJIb(egpolymorphismsinthepromotorregionofFCGR2B(SuKetal., fImmunol172:7186-7191, 

2004'andBlankMCetaleHumGenet117:220-227,2005),andan1232Tpolymorphisminthe 

transmembranedomainofFcyRJIb(KyogokuCetal.,ArthritisRheum46:1242-1254,2002)).  

[0047] Infectiousdiseases 

AnimmunotherapeuticproteinsuchasamutantIgG2antibodyaccordingtothepresentdisclosurecanbe 
usedtotargetthemodulationofITAMreceptor-basedsignalling(ieby U 

targetingITAMreceptorsoncells 

co-expressingFeyRub(anITIMreceptor))offorexampletheBCRonBlymphocytes.ThatisinB 

cellsFcyRJJbinhibitionoftheBCRisacriticalimmunecheckpointforregulatingantibodyproduction 

(LehmannBetal.,ExpertRevGunImmunol8:243-254,2012);possiblythroughtheeliminationby 

apoptosisofself-reactiveBcellsduringsomatichyper-mutation(PearseRNetal.,Immunity10:753-760, 

1999)therebyconstrainingtheselectiveantigenspecificityofthehumoralimmunesystemanddirecting 

Bcellproductiontowardsanappropriateantibodyrepertoire.Thiscanofcoursebebeneficialin 
"fighting"aninfectionbyforexampleabacterialpathogen(egNeisseriameningitidesStreptococcus 

thesubjectbygenotypingforrelevantpolymorphismsinthepromoterandtransmembranedomainsof
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S 

pucumoniacHaemophilusinfluenzaeandmethicillin-resistantStaphylococcusaureus('GoldenStaph')) 
oravirus(eghepatitisC(HCV),andhumanimmunodeficiencyvirus-i(JIIV-1)).  

[0048] Proliferativediseases 
TheBCR.ofBlymphocyteshasbeenshown.tobeinvolvedi.n.the U LI 

pathogenesisofvariousBcell-derived 
I r r U U 

ivmphoidcancersandi.ncreasin.gamountsofevidenceimplicatesanti2en-mdepen.dentself-association.of 

BCRsasake~featurein.I a~fl)XVifl1~JE iiui~nbetofBcclineopiasiatypessuchaschronicIItymphocytic 

I (CLL),1-leavyachaindiseases(HC.Ds)atidactivatedBcell-likesubtypediffuselargeBcell 
r 

lymphoma'ABCDLBCL(DPhren=vonMindenMc/ai~~Nature463(7415):3O9=~312,2012gCorcosDet 
-Jr U -I at, Currcn.rBiotogy5(1O~rI14:(VIi4tt1995andL)avisRE.etae~Nature463(7277):88-92~2010'i.  

I A ..  

U 

Accordinglythemethodofthepresentdisclosuremayahobeappliedtothepreventionandlortreatment 
F' 

4? uphoidcancerswhereinthemutantIgCr2 ofproliferativediseasesandparticularly~Bceil~derivedlw 

antibodycanbeusedtoactivateFeyRubonBcellsbyforexampleco-cross-linkingFcyRIJbtoaBCR 

througharelevantantigencomplexedtotheBCRorasubunitoftheBCR(ietargetedbythemutantIgG2 

antibody),soastobringaboutinhibitionofBCRsignalling.  

[0049] Treatment ofdiseases through FeyRub-mediated endocytosis/internalisation ("sweeping") 

Insomeotherembodimentsthemethodofthepresentdisclosuremaybeusedfortreatingadiseaseor 

conditioninasubjectwhereintheclearanceofimmunecomplexes(egg.small"solublecomplexes 

comprisingforexampleopsonisedvirusproteins(egcytokines)andtoxins'IwayanagiYetal.,f 

Immunol195:3198-3205,2015gandMatesJMetal.,FrontImmunol8:35,2017)fromcirculationby 

FeyRubpresentonthesurfaceofleukocytesandsomeothernon-haematopoieticcelltypes(egliver 

sinusoidalendothelialcells(LSEC))isbeneficialinthetreatmentorpreventionofsaiddiseaseor 

typesandphagocytes(egFeyRIJI)andremoveslargeimmunecomplexescomprisingforexamplelarge 

thingssuchasbacteriaparasitesandcancerouscellsthereissomeconsiderableinterestindeveloping 

newtherapeuticsaroundthisphenomenon(seeforexampleJwayanagiYetala,2015supra;and 

ChenowethAMetal.,2020supra).Thusinsomeexamplesofsuchembodimentsanimmunotherapeutic 

proteinsuchasamutantJgG2antibodymaybetargetedtoforexampleanantigen(egaviralantigen)or 

otherproteinorchemicalentitysuchasanimmunoglobulinhormonemetabolitecytokineortoxinto 

enableformationofasmallsolubleimmunecomplex.Bindingoftheimmunotherapeuticproteintoan 

FcyRJIbreceptorofLSECmaythenmediatethesweepingclearanceoftheimmunecomplexfromthe 
circulation.Thereforesuchanimmunotherapeutic U 

proteincanbeusedforthetreatmentorpreventionof, 

forexampleinfectiousdiseases(eg.aviralinfectionsuchasaninfectionwiththeSARS-CoV-2virusor 

aninfectioncharacterisedbytheproductionoftoxinssuchasanendotoxin)andendocrinedisorderssuch 

asCushing'ssyndrome(Bulimanetal.,fMedLife9:12-18,2016)andinflammatorydiseases 

characterisedbyforexampleoverexpressionofacytokinesuchasTNFreceptor-associatedperiodic 

condition.MechanisticallydifferentfromphagocytosiswhichisperformedbyactivatingFcreceptor
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syndrome(TRAPS)characterisedbyoverexpressionofIL-1J3fromcirculatingmonocytesduringdisease 

flares(BachettiTetal.,AnnRheumDis72:1044-1052,2013),psoriasischaracterisedbyforexamplethe 

productionofIL-17orJL-23,andrheumatoidarthritischaracterisedbytheproductionofcytokinessuch 

asTNForIL-1ftautoimmunediseasecharacterisedbytheproductionofautoantibodiesandallergic 

diseasecharacterisedbytheproductionof1gB.  

[0050] Treatment ofdiseases through FeyRub-mediated scaffolding 

Insomeotherembodimentsthemethodofthepresentdisclosuremaybeusedfortreatingadiseaseor 

conditioninasubjectwhereinenhancedagonisticfunctionofanimmunotherapeuticproteinmaybe 

achievedthroughFcyRJJb''scaffolding9,, whereinnosignalisgeneratedintheeffectorcellbut"super 

cross-linking"ofanopsonizingantibody(egsuchasamutantJgG2antibodyofthepresentdisclosure)by 

theFcyRJJbononecellgeneratesasignalinaconjugatedtargetcellthatmayleadtobeneficial 
U 

therapeuticeffectssuchasforexampleinductionofapoptosisoractivationinagonisticexpansionof 

cellsand/ortheirsecretionofcytokines(ChenowethAMetala,2020supra).Thusinsomeexamplesof 

suchembodimentsanimmunotherapeuticproteinsuchasamutantJgG2antibodymaybetargetedtofor 

exampleacancerantigenpresentonthesurfaceofacancerouscell(egCD2O),oracellsurfaceantigen 

(egCTLA4)presentonanimmunecell(egaTcell)a Thereforesuchanimmunotherapeuticproteincan 

beusedforthetreatmentorpreventionofforexampleproliferativediseasesandautoimmunediseases.  

U 

110051] Itwillbeapparentfromtheabovethatanimmunotherapeuticproteinofthepresentdisclosure 

preferablyamutantIgG2antibodywilltypicallycompriseanantigenbindingregionwhichspecifically 

bindstoatargetsuchasanantigenofinterestoranimmunoglobulinsuchasanantibodyboundtoan 

activatingFcreceptoranimmunoglobulinofaBCRcomplexorasubunitofanactivatingFcreceptor 

foruse U 

asubjectthatissufferingfromanallergicdiseasetheantigenbindingregionofamutant 
JgG2antibodyaccordingtothepresentdisclosuremayspecificallybindtoanantigenwhichisanallergen 

(egthebeevenomallergenApim1, andthepeanutallergensArah1, Arah2,Arah3andArah6).  

Similarlyinthecontextofamethodofthepresentdisclosureintendedforusewithasubjectthatis 

sufferingfromorispredisposedtoanautoimmunediseaseorconditiontheantigenbindingregionof 

themutantJgG2antibodymayspecificallybindtoanantigenwhichisanautoantigen(egoneofthe 

commonanti-SmIRNPanti-Ro/Laandanti-dsDNAautoantigensofSLE).Furtherwherethemethodis 

intendedforuseintreatinganinfectiousdiseasetheantigenbindingregionofthemutantJgG2antibody 

mayspecificallybindtoapathogenicantigen(egboundinaBCRcomplex)orotherwisethemembrane 

immunoglobulinofaBCRcomplexincludingthepathogenicantigen.Similarlytheantigenbinding 

regionofamutantJgG2antibodyintendedforuseintreatingaproliferativediseasemayspecificallybind 

toacancerantigenboundinaBCRcomplexoralternativelyinamethodinvolvingFcyRJIb-mediated 

scaffoldingtheantigenbindingregionofthemutantJgG2antibodymayspecificallybindtoacancer 

complexorBCRcomplexetc.Thusforexamplewherethemethodofthepresentdisclosureisintended
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antigenpresentonthesurfaceofacancerouscell(egacellsurfaceantigendifferentiallyexpressedand/or 

presentincancercellssuchastheCD2OandCD52antigensfoundonthesurfaceofCLLcellsand 

mucins(egMUC-1)whichareoverexpressedinsomebreastandpancreaticcancerstobringabout 

apoptosisofthecancerouscell.  

[0052] InsomeembodimentsamutantJgG2antibodysuitableforuseinthemethodofthepresent 

disclosuremaybeprovidedasanimmunoconjugatewhereintheantibodyisconjugatedtoanother 

moleculesuchasamoleculeprovidingforexampleanadditionalabilitytobindtoanantigenofinterest 

(egabispecificIgG2antibodycomprisinganantigenbindingregionwithafirstbindingspecificityand 

whichislinkedtoanothermoleculehavingasecondbindingspecificity)orotherfunctionality(ega 

detectablemoleculesuchasadyeoramoleculeoftherapeuticsignificancesuchasacomplementarydrug 

molecule).  

[0053] InsomeotherembodimentsamutantJgG2antibodysuitableforuseinthemethodofthe 

presentdisclosuremaybeprovidedinadimericormultimericform(egwith3,4,5,6(hexameric)etc.  

copiesofthemutantJgG2antibody).Standardmethodologiesforproducingdimericandmultimeric 

formsofantibodies(egstradomersTMorthroughself-associationofFcregionsofadjacentantibody 

molecules)arewellknowntothoseskilledintheart(seeforexampleDiebolderCAetal.,Science 

343(6176):1260-1263,2014).  

[0054] Themethodofthepresentdisclosurewillbetypicallyappliedtothetreatmentofadiseaseor 

conditioninahumansubject.Howeverthesubjectmayalsobeselectedfromforexamplelivestock 

animals(egcowshorsespigssheepandgoats),companionanimals(egdogsandcats)andexotic 

[0055] Inasecondaspectthepresentdisclosureprovidestheuseofanimmunotherapeuticproteinas 

definedinthefirstaspectfortreatingadiseaseorconditionwhereinbindingtoand/oractivationof 

FeyRlIbisbeneficialincludingforexampleallergicdiseasesautoimmunediseasesandconditions 

infectiousdiseasesandproliferativediseases.  

[0056] Inathirdaspectthepresentdisclosureprovidestheuseofanimmunotherapeuticproteinas 

definedinthefirstaspectinthemanufactureofamedicamentfortreatingadiseaseorconditionwherein 

activationofFeyRlIbisbeneficialincludingforexampleallergicdiseasesautoimmunediseasesand 

conditionsotherinflammatorydiseasesinfectiousdiseasesandproliferativediseases.  

[0057] Inafourthaspectthepresentdisclosureprovidesapharmaceuticalcompositionormedicament 
U 

comprisinganimmunotherapeuticproteinasdefinedinthefirstaspectandapharmaceuticallyacceptable 

carrierdiluentand/orexcipient.  

animals(egnon-humanprimatestigerselephantsetc).
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[0058] Inthisspecificationanumberoftermsareusedwhicharewellknowntothoseskilledintheart.  

Neverthelessforthepurposesofclarityanumberofthesetermsarehereinafterdefined.  

[0059] Asusedhereintheterm"IgG2antibody"referstoanyantibodycomprisingheavychain 
U 

polypeptidescomprisinganJgG2constantheavy(CH)region(iewheretheCH1, C112andCH3domains 

areJgG2Cu, C112andCH3domainseachofwhichindependentlycompriseanaminoacidsequence 

thatiseitheridenticaltothewildtypesequenceorshowsatleast95%, preferablyatleast98%identityto 

awildtype , asforexamplethewildtypehumansequencespreviouslydescribedindetailin 

WinesBDetal.,2016supra)suchthattheantibodycomprisesanJgG2backbone,, U 

anJgG2Fc 
domainandincludes U thatcomprisechimericheavychainpolypeptideswhereinforexample 

thevariableheavychain(VII)regionisderivedfromanantibodyofanotherimmunoglobulinclassor 

subclass(egIgA,1gBIgGietc),whichmayormaynotbederivedfromthesamespeciesastheJgG2CII 

region(egtheJgG2antibodymaycompriseheavychainpolypeptidescomprisingahumanJgG2CII 

regionandamurine1gBVIIregion).Furtheritistobeunderstoodthatan"IgG2antibody"may 

compriselightchainpolypeptidescomprisingaconstantlight(CL)regionand/orvariablelight(VL) 

regionderivedfromJgG2oranyotherimmunoglobulinclassorsubclassorwhereinthelightchain 

polypeptidesarechimericwhereinoneofsaidregionsisderivedfromanantibodyfromone 

immunoglobulinclassorsubclassandtheotherofsaidregionsisderivedfromanantibodyfromanother 

immunoglobulinclassorsubclass(egtheJgG2antibodymaycompriselightchainpolypeptides 

comprisingahumanJgKCLregionandan1gB-derivedVLregion).  

!1 

[0060] Theterm"targetandderivativesthereofsuchas"targeted"and"targeting"willbewell 

understoodbythoseskilledintheartbythecontextinwhichthetermsareused.Forinstancea"target" 

"targetantigenasusedhereininthecontextofacharacteristic/activityofanantibodywillbeunderstood 

asreferringtoanantigentowhichthatantibodybindsandsimilarlyby"targetingsomethingitwillbe 

understoodthatanantibody(orotherimmunotherapeuticmolecule)ispreparedsoastobindtothat 

something(eganantigenimmunecheckpointreceptoretc).  

[0061] Asusedhereintheterm"%identity"betweentwoaminoacidsequencesreferstosequence 

identitypercentagesunderstoodashavingbeencalculatedusingamathematicalalgorithmsuchasthat 

describedbyKarlinSandSFAltschulProcNatiAcadSciUSA87:2264-2268,1990,andasmodifiedas 

inKarlinSandSFAltschulProcNailAcadSciUSA90:5873-5877,1993.Suchanalgorithmis 

incorporatedintotheNBLASTandXBLASTprogramsofAltschulSFetal.,fMolBiol215:403-410, 

1990.BLASTproteinsearchescanbeperformedwittheXBLASTprogramusingthedefaultparameters 

(seencbi.nlm.nih.gov/BLAST/).To U thesequenceidentitypercentagebetweentwo U 

sequencesthemathematicalalgorithmmayalignthesequencesforoptimalcomparisonpurposesand 

willbeunderstoodasreferringtosomethingatwhichanactionorprocessisdirected;forexamplea
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calculatethepercentidentitybetweenthesequencesasafunctionofthenumberofidenticalpositions 

sharedbythesequences(iepercentidentity=numberofidenticalpositions/totalnumberofpositions(eg 

overlappingpositions)x100).  

[0062] Asusedhereintheterm"treating"includesprophylaxisaswellasthealleviationofestablished 

symptomsofadiseaseorcondition.Assuchtheactof"treatingadiseaseorconditiontherefore 

includes:(1)preventingordelayingtheappearanceofclinicalsymptomsofthediseaseorcondition 

developinginasubjectsufferingfromorpredisposedtothediseaseor , (2)inhibitingthe 

diseaseorcondition(iearrestingreducingordelayingthedevelopmentofthediseaseorconditionora 

relapsethereofincaseofamaintenancetreatmentoratleastoneclinicalorsubclinicalsymptom 

thereof);and(3)relievingorattenuatingthediseaseorcondition(iecausingregressionofthediseaseor 

conditionoratleastoneofclinicalorsubclinicalsymptomthereofl.  

[0063] Asusedhereinthephrasemanufactureofamedicament"includestheuseofoneormore 

immunotherapeuticproteinasdefinedinthefirstaspectdirectlyasthemedicamentorinanystageofthe 

manufactureofamedicamentcomprisingoneormoreimmunotherapeuticproteinasdefinedinthefirst 

aspect 

[0064] Theterm"effectiveamount"isanamountsufficienttoeffectbeneficialordesiredclinical 

results.Aneffectiveamountcanbeadministeredinoneormoreadministrations.Typicallyaneffective 

amountissufficientfortreatingadiseaseorconditionorotherwisetopalliateamelioratestabilise 

reverseslowordelaytheprogressionofadiseaseorcondition.Bywayofexampleonlyaneffective 

amountofanimmunotherapeuticproteinsuchasamutantIgG2antibodymaycomprisebetweenabout 

bodyweightperdayandstillmorepreferablybetweenabout0.1andabout25mg/kgbodyweightper 

day.Howevernotwithstandingtheaboveitwillbeunderstoodbythoseskilledintheartthataneffective 
U 

amountmayvaryanddependuponavarietyoffactorsincludingtheagebodyweightsexand/orhealth 

ofthesubjectbeingtreatedtheactivityoftheparticularproteinthemetabolicstabilityandlengthof 

actionoftheparticularproteintherouteandtimeofadministrationoftheparticularproteintherateof 

excretionoftheparticularproteinandtheseverityofforexamplethediseaseorconditionbeingtreated.  

[0065] Theimmunotherapeuticproteinmaybeadministeredincombinationwithoneormoreadditional 

agent(s)forthetreatmentoftheparticulardiseaseorconditionbeingtreated.Forexamplethe 

immunotherapeuticproteinmaybeusedincombinationwithotheragentsfortreatingallergicdiseases 

(eganantihistaminedrug(includingthoseadministeredintravenously(iv),cortisoneand/orabeta-agonist 

drugsuchasalbuterol)),orinthecontextoftreatingproliferativediseasestheimmunotherapeuticprotein 

maybeusedincombinationwithotheragentsfortreatingcancer(includingforexampleantineoplastic 
U 

drugssuchascis-platingemcitabinecytosinearabinosidedoxorubicinepirubicintaxoidsincluding 

0.1andabout250mg/kgbodyweightperdaymorepreferablybetweenabout0.1andabout100mg/kg
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inhibitors U 

taxoltopoisomerase suc etoposide, cytostaticagentssuchastamoxifenaromatase 

inhibitors(egasanastrozole)andinhibitorsofgrowthfactorfunction(egantibodiessuchasthe 

anti-crbB2antibodytrastuzumab(HcrccptinTM)).  

[0066] Whereusedincombinationwithotheragentstheimmunotherapeuticproteincanbe 

administeredinthesamepharmaceuticalcompositionorinseparatepharmaceuticalcompositions.If 

administeredinseparatepharmaceutical compositionstheimmunotherapeuticproteinandtheother 

agent(s)maybeadministeredsimultaneouslyorsequentiallyinanyorder(egwithinsecondsorminutes 

orevenhours(eg2to48hours)).  

[0067] Theimmunotherapeuticproteinmaybeformulatedintoapharmaceuticalcompositionwitha 
U 

pharmaceuticallyacceptablecarnerdiluentand/orexcipient.Examplesofsuitablecarriersanddiluents 

arewellknowntothoseskilledintheartandaredescribedinforexampleRemingtonsPharmaceutical 

SciencesMackPublishingCo.,EastonPA1995.Examplesofsuitableexcipientsforthevarious 

differentformsofpharmaceuticalcompositionsdescribedhereinmaybefoundintheHandbookof 

PharmaceuticalExcipients 2 ndEdition,(1994),EditedbyAWadeandPJWeller.Examplesofsuitable 

carriersincludelactosestarchglucosemethylcellulose, magnesiumstearatemannitolsorbitolandthe 

like.Examplesofsuitablediluentsincludeethanolglycerolandwater.Thechoiceofcarderdiluent 

and/orexcipientmaybemadewitregardtotheintendedrouteofadministrationandstandard 

pharmaceuticalpractice.  

[0068] Apharmaceuticalcompositioncomprisinganimmunotherapeuticproteinasdefinedinthefirst 

aspectmayfurthercompriseanysuitablebinderslubricantssuspendingagentscoatingagentsand 

anhydrouslactosefree-flowlactosebeta-lactosecornsweetenersnaturalandsyntheticgumssuchas 

acaciatragacanthorsodiumalginatecarboxymethylcelluloseandpolyethyleneglycol.Examplesof 

suitablelubricantsincludesodiumoleatesodiumstearatemagnesiumstearatesodiumbenzoatesodium 

acetatesodiumchlorideandthelike.Preservativesstabilisingagentsandevendyesmaybeprovidedin 

thepharmaceuticalcomposition.Examplesofpreservativesincludesodiumbenzoatesorbicacidand 

estersofp-hydroxybenzoicacid.Anti-oxidantsandsuspendingagentsmaybealsoused.  

[0069] Apharmaceuticalcompositioncomprisinganimmunotherapeuticproteinasdefinedinthefirst 

aspectwilltypicallybeadaptedforintravenousorsubcutaneousadministration.Assucha 

pharmaceuticalcompositionmaycomprisesolutionsoremulsionswhichmaybeinjectedintothesubject, 
andwhicharepreparedfromsterileorsterilisablesolutions.A U 

pharmaceuticalcompositionmaybe 

formulatedinunitdosageform(ieintheformofdiscreteportionscontainingaunitdoseoramultipleor 

sub-unitofaunitdose).  

solubilisingagents.Examplesofsuitablebindersincludestarchgelatinnaturalsugarssuchasglucose
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[0070] Themethodusesandpharmaceuticalcompositionofthepresentdisclosurearehereinafter 

furtherdescribedwitreferencetothefollowingnon-limitingexample.  

EXAMPLES 

Example 

Methodsandmaterials 

[0071] Antibodies andreagents 

F(ab')2 fragmentsofrabbitanti-human1gB(DakoAgilentSantaClaraCA<UnitedStatesofAmerica) 

wereproducedbypepsindigestasdescribedinCurrentProtocolsinImmunologyAndrewSMandJA 

TitusChapter2:Unit2a8,2001aBrieflytherabbitantibodywasdialysedagainstdigestbuffer(O.2M 

NaQAcpH4.0)thenanequalvolumeofpepsin(0.1mg/nil)(Sigma-AldrichStLouisMOUnited 
0 

StatesofAmerica)indigestbufferaddedandincubatedovernightat37C.Digestionwasstoppedbythe 

additionof2MTrisbasep118.010%(v/v)andthenthedigestdialysedagainstphosphatebufferedsaline 
U 

(PBSPHSaO)aThehapten2,4,6-trinitrophenyl(TNP)wasconjugatedtoF(ab7J2fragmentsofrabbitanti

human1gB(anti-JgE-TNP),beevenomallergen(Apim1-TNP)ortobovineserumalbumin(BSA-TNP), 

byincubationwit10%2,4,6-trinitrobenzenesulfonicacidinwater(Sigma-Aldrich),diluted1/20in 

0.iMboratep117.0atroomtemperaturefor90minutesandthendialysedagainstPBSpH7.O~ 

[0072] Human donors 

Healthydonorsandallergicpatientswererecruitedandbloodsamplescollected.Patientsthathad 

ImmunoCAP(PhadiaUppsalaSweden).  

[0073] Expression ofecil surface Feyk 

HumanFeyRwereexpressedininthemouseBcelllinehAl.6,whichlacksendogenousmouseFc 

receptors.ThecellsexpressinghumanFcyRIJa-H 1 3 1 ,FcyRIJa-R 1 3 1 andFcyRJJbhavebeendescribed 

previously(egPowellMSetal.,fImmunol176(12)7489-7494,2006;RamslandPAetal.,fImmunol 

187(6):3208-3217,2011;andTristHMetal.,JImmunol192(2)792-803,2014).Celllinesexpressing 

humanFcyRIJIa(GenBank:accessionNP001121065)allelicformsV 1 5 8 andF1 5 8 andhumanFcyRJ 

(AllenJMandBSeedScience243(4889):378-381, 1989)weregeneratedasdescribedforFcyRIJa 

(Powelletal.,2006supra).BrieflyreceptorcDNAswereseparatelyclonedintotheGatewayentry 

plasmidpENTRiA(InvitrogenCorporationWalthamMAUnitedStatesofAmerica)usingstandard 

molecularbiologytechniquesfollowedbyGatewayLRcloningintoaGateway-adaptedpMXi 

expressionvectorcontaininganeomycinresistancecassette(WinesBetal.,fBiolChem279(25):26339

26345,2004).RetrovirusesweregeneratedusingthePhoenixpackagingcellline(Powelletal.,2006 

presentedwithhoneybeevenomallergyweretestedfor1gBreactivitytotherelevantallergenby
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supra)andusedtotransducethehAl.6celllinefortheexpressionofFeyRillaorFeyRI.HAl.6cells 

alreadyexpressingthehumanFeRychain(Winesetal.,2004supra)werethentransducedwitheitherthe 

FcyRJorFcyRJJJretrovirusinordertoproducethecellslinesco-expressingFcRyIFcyRJorFcRyI 

FcyRJIJ.Expressionofthereceptorsonthetransducedcellpopulationswasevaluatedusingbiotinylated 

FaborF(ab1 )2 fragmentsofreceptorspecificantibodiesandstreptavidin-APC(1/500). Theanti-Fc 

receptorantibodiesusedwere:FcyRJIa(JV-3Fab-Biotinfragments),FcyRJJb(H2B6F(ab') 2 -Biotin), 

FcyRJ(32.2F(ab') 2 -biotin),Fc'yRIJIa(308F(ab') 2 -biotin)andFcRy-EGFP(greenfluorescenceprotein), 

andweredetectedintheFJTCchannel.  

[0074] Production ofanti-TNP human IgG and mutant anti-TNP human IgG plasmid constructs 

Chimericanti-TNPhumanJgGantibodyconstructsconsistingofthevariableheavy(VII)andlight(VL) 

regionsequenceofthemouseanti-trinitrophenyl(anti-TNP)antibodyTIB142andthesequencefromthe 

constantheavy(CII)regionfromhumanJgGsubclasseshavebeendescribedpreviouslyindetail- IgGi 

(PatelDetal.,fImmunol184(11):6283-6292,2010),hJgG2andhIgG4(WinesBDetala,2016supra).  

ThisincludesthestabilisationofthecorehingeofIgG4-basedmutantsbyconversionoftheCPSC 

sequenceofnormalIgG4toCPPCwhichpreventshalfmoleculeexchange.Allchimericantibody 

sequencesweresubclonedintothepCR3vector.MutationsweremadeintotheJgGconstantheavychain 

(CII)cDNAsequenceusingstandardmolecularbiologytechniquesandarelistedinTable1.  

[0075] Table1 SummaryofIgGmutants 

Backbone Nomenclature Mutationsite~ Notes 

226-229 232-237 267 328 

JgG1-SELF cPPc PELLGG E F 

JgG2 JgG2-WT cPPc PPVAG S L 

JgG2-LLGG cPPc PELLGG S L IgGilikelowerhinge 

JgG2-FEGG cPPc PEFEGG S L 
IG2-FEGG-SELF CPPC PEFEGG E F 
g -

JgG2-FLGG cPPc PEFLGG S L JgG4likelowerhinge 

JgG2-FLGG-SELF CPPC PEFLGG E F JgG4likelowerhinge 

JgG4 JgG4-WT cPSc PEFLGG S L 

JgG4-LLGG cPPc PELLGG S L IgGilikelowerhinge 

JgG4-SELF cPSc PEFLGG E F 

JgG4-FEGG cPPc PEFEGG S L 
IG4-FEGG-SELF CPPC PEFEGG E F 
g - -

*SequencenumberingisbasedonhumanIgGiEunumber.Mutationsareinboldandunderlined.Lowerhingesequences(232

237)areitalicised.Sequencelistingnumbersareasfollows:CPPC(SEQIDNO:SEQIDNO:9),PELLGG(SEQIDNO:10), 

PPVAG(SEQIDNO:11),PEEEGG(SEQIDNO:12),andPEFLGG(SEQIDNO:13).  

JgG1 JgG1-WT cPPc PELLGG S L
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[0076] cDNAsequencesencodingtheconstantregionoftheJgGheavychainpolypeptides(CII)for 

JgG2-FEGG-SELFandJgG2-FLGG-SELFareprovidedinTable2shownasligatedtothecDNA 

sequenceforthevariableheavy(VII)region.ThecDNAsequenceforthevariablelight(VL)regionof 

themouse(anti-TNP)antibodyisalsoprovided.  

[0077] Table2 

cDNAsequenceandaminoacidtranslation 

1 AAGOTTAGOATG GTG OTTAGT TTG OTGTAT 

Anti-TNPmAb IA V L S L L Y 

formattedasIgG2- 31 OTG OTOAOO COO OTG OOT WAATO OTGAGO 

FEGG-SELFmutant L L T A L P 0 I L S 

61 GAG OTO GAGTTG GAG OAkTOT GOT 000ACT 

Boldandunderlinedaminoacid E V Q L Q E S C P S 
91 OTAOTTAAC 000AGO OACAOAOTOAGO OTO 

sequencescorrespondtothecore 
L V K P 5 Q T L S L 

hingesequence(aaresidues226
121AOATOTACT OTOAOO COT GAOAGOATTAOA 

229,accordingtoEunumbering 
T 0 5 V T C D S I T 

convention)andtheportionof 
151AGO 000 TAOTOGAAO TOGATOAGAOAG OTO 

thelowerhingesequence(aa 
S 0 Y W N W I P Q V 

residues232-237)andmutations 
181OOAOGAAAOAPAOTO OAkTAOATO COG TTO 

S267EandL328Fasdisclosedin 
P 0 N K L E Y IA 0 F 

Table1.Thec-terminalsequence 211ATOAt&TTAOACT000 
AATAOT TAO TATAAT 

LGKresultsfromsubcloning. N Y S N T Y N 

241 000AGO OTOAGAAGOAGAATT TOTATAAOO 

P S L P S R I S I T 

P D T S K N Q Y F L 

301 OAO OTOAAOAGO OTAAOAAOG OAkGAOAOO 

H L N S V T T E D T 

331 000AOO TAT TAO TOO COOAGO COOAAO TOG 

A T Y Y 0 A R A N W 

361 OAT OTO TTO GOATAO TOG 000 OAG 000AOT 

D V F A Y W C Q C T 

391 OTO OTOAOG OTOAGO 000 000 TOGAOAAAA 

L V T V S A A S T K 

421 000 OOTAGO OTO TTT OOAOTO COO OOATOT 

0 P S V F P L A P 0 

451 TOAAGAAGOAOOAGO GAG TOAAOT 000 GOT 

S P S T S E S T A A 

481 TTG 000 TOOTTG OTOAAG OAT TAO TTO OOA 

L C 0 L V K D Y F P 

511 GAG OOT OTOAOT OTOAGO TOGAATAGO 000 

271AGAGAOAOOAGOAAAAAO OAG TAO TTT OTO
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E P V T V S W N S C 

541 GOT CTGAGCACT CCACTC GAGAGO TTT CCC 

A L T S C V H T F P 

571 CCC CTC TTACACACOACO CCC OTO TATACO 

A V L Q S S C L Y S 

601 CTCACOACT CTC CTAACT CTC CCC TOCACO 

L S S V V T V P S S 

6131AAT TTT CCTAGO CACAGO TATACATCCAAT 

N F C T Q T Y T C N 

661 CTC CAT CATAPACCCACTAACAGAAAC CTA 

V D H K P S N T K V 

691 CACAACAGACTC CAAACAAAATCC TCT CTC 

D K T V E R K C C V 

721 CAC TCC COT COT TCC CCC CCC CCC CAC TTT 

E C P P C P A P E F 

751 CAC CCC CCC COT TOC CTT TTT OTT TTT OGA 

E G G P S V F L F P 

781 GOTAACCCAPACAGAGO OTCATCATOACO 

P K P K D T L M I S 

811ACCAGAOGACAACTCAGATCT CTG CTG CTC 

P T P E V T 0 V V V 

841 CAG CTACAC OAT CAACAG GOC CAC CTC OAA 

D V E H E D P E V Q 

871 TTOAAO TCCTAT CTT CAT CCT CTC CAACTC 

F N W Y V D C V E V 

901 OATAt&T COAAPAAOTAAC OGA0CC CAC CAA 

H N A K T K P R E E 

931 GAC TTGAATACOAGATTGACACTACTTACO 

961 CTT OTCAOT CTG CTC GAG OAACAT TCC OTC 

V L T V V H Q D W L 

991AAG CCCAAC CAATAGAAC TCTAAC CTCACO 

N C K E Y K 0 K V S 

1021AAOAAACCT TTT 000 COT OGAATT CACAAA 

N K C F P A P I E K 

1051AGAATT TOTAACAGOAAACCAGAC 000 0CC 

T I S K T K C Q P R 

1081 CAC OGAGAC CTC TATAOT OTC GOC GOTACO 

E P Q V Y T L P P S 

1111ACC CAC CAAATCAGOAACAAO OAC CTCACO 

P E E IA T K N Q V S 

1141 OTCAGO TCT OTC CTCAPACCO TTO TAO 000 

L T 0 L V K C F Y P 

1171ACO CATATO CGACTT CAC TCC CACACOAAT 

S D I A V E W E S N 

1201 CCG GAA000CACA/kGA/kGTAGAACAGTAGC 

Q F N S T F R V V S
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C Q P E N N Y K T T 

1231 CCC CCCATG OTT GATAGO GAO GGATOATTT 

P P II L D S D G S F 

1261 TTO OTG TAOTOAAAAOTGAOO GTG GAOAAA 

F L Y S K L T V D K 

1291AGOAGATGG OAG OAG GGAAAO GTT TTOAGT 

S P W Q Q G N V F S 

1321 TGO TOAGTGATG OAO GAAGOG OTG OAOAAT 

0 S V IA H E A L H N 

1351 OAT TATAOT OAGAPAAGO OTGAGO TTGAGO 

H Y T Q K S L S L S 

1381 TTAGGAAAATGA TOTAGA (SEQ IDNO:15) 

L G K * (SEQIDNO:16) 

1 AAGOTTAOOATG GTG OTTAGT TTG OTGTAT 

Anti-TNPmAb K L T 21 V L S L L Y 

formattedasIgG2- 31 OTG OTOAOO GOO OTG OOT GGAATO OTGAGO 

FLGG-SELFmutant L L T A L P G I L S 

61 GAG GTG OAGTTG OAG GAATOT GGT 000AGT 

Boldandunderlinedaminoacid E V Q L Q E S G P 5 
91 OTAGTTAAG 000AGO OAGAOAOTGAGO OTG 

sequencescorrespondtothecore 
L V K P 5 Q T L S L 

hingesequence(aaresidues226
121AOATGTAGT GTGAOO GGT GAOAGOATTAOA 

229,accordingtoEunumbering 
T 0 5 V T G D S I T 

convention)andtheportionof 
151AGO GGO TAOTGGAAO TGGATOAGAOAG GTG 

thelowerhingesequence(aa 
S G Y W N W I R Q V 

residues232-237)andmutations 
181 OOAGGAAAOAAAOTO GAATAOATG GGG TTO 

S267EandL328Fasdisclosedin 
P G N K L E Y 21 G F 

Table.  

I N Y S G N T Y Y N 

241 000AGO OTGAGAAGOAGAATT TOTATAAOO 

P 5 L P 5 R I S I T 

271AGAGAOAOOAGOAAAAAO OAG TAO TTT OTG 

P D T S K N Q Y F L 

301 OAO OTGAAOAGO GTAAOAAOG GAAGAOAOO 

H L N S V T T E D T 

331 GOOAOO TAT TAO TGO GOOAGG GOOAAO TGG 

A T Y Y 0 A R A N W 

361 GAT GTG TTO GOATAO TGG GGO OAG GGOAOT 

D V F A Y W G Q G T 

391 OTG GTGAOG GTGAGO GOO GOG TOGAOAAAA 

L V T V S A A S T K 

421 GGO OOTAGO GTO TTT OOAOTO GOO OOATGT 

G P 5 V F P L A P 0 

451 TOAAGAAGOAOOAGO GAG TOAAOT GOG GOT 

S P 5 T S E S T A A 

211ATOAAT TAOAGT GGOAATAOT TAO TATAAT
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481 TTG GGC TGCTTG GTGAAG CAT TAC TTC OCA 

L C C L V K D Y F P 

511 GAG COT GTCACT GTCAGO TGGAATAGO GGG 

E P V T V S W N S G 

541 GOT CTGAGOAGT GGAGTG GAOAGO TTT 000 

A L T S G V H T F P 

571 GOG GTG TTAOAGAGOAGO GGO OTO TATAGO 

A V L Q S S G L Y S 

601 OTGAGOAGT GTG GTAAOT GTG 000 TOGAGO 

L S S V V T V P S S 

631AAT TTT GGTAOO OAGAOO TATAOATGOAAT 

N F G T Q T Y T 0 N 

661 GTO GAT OATAAA000AGTAAOAOAAAG GTA 

V D H K P S N T K V 

691 GAOAAGAOAGTO GAAAGAAPATGO TGT GTG 

D K T V E R K 0 0 V 

721 GAG TGO OOT OOT TGO 000 GOO 000 GAG TTT 

E C P P C P A P E F 

751 OTG GGG GGG OOT TOG GTT TTT OTT TTT OOA 

L G G P S V F L F P 

781 OOTAAOOGAPAGAOAOO OTGATGATOAGO 

P K P K D T L M I S 

811AGGAOAOOAGAAGTGAOATGT GTO GTO GTG 

P T P E V T 0 V V V 

841 GAO GTAGAG OAT GAAGAO OOG GAG GTG OAk 

D V E H E D P E V Q 

871 TTOAAO TGG TAT GTT GAT GGT GTG GAAGTG 

F N W Y V D G V E V 

H N A K T K P R E E 

931 OAG TTOAt&TAGOAOATTOAGAGTAGTTAGO 

Q F N S T F R V V S 

961 GTT OTGAOT GTO GTG OAO OAkGAT TGG OTG 

V L T V V H Q D W L 

991AAO GGGAAG GAATAOAAG TGTAAG GTGAGO 

N G K E Y K 0 K V S 

1021AAOAAAGGT TTT 000 GOT OOAATT GAGAAA 

N K G F P A P I E K 

1051ACAATT TOTAAGAGOAAAGGAGAG 000 CCC 

T I S K T K G Q P R 

1081 GAG OCACAG GTG TATACT OTG COG OCTAGO 

E P Q V Y T L P P 5 

1111AGG GAG GAAATGACOAAGAAO CAG GTGAGO 

P E E IA T K N Q V S 

1141 OTGACO TGT OTG GTGAAAGGO TTO TAO COO 

L T C L V K G F Y P 

901 OATAAT GOAAAAAOTAAG OOAOGG GAG GAA
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1171AGC CATATC GCAGTT GAG TGG GAGAGCAAT 

S D I A V E W E S N 

1201 CCC CAACCC GAGAPtAPt TAOAAGACTACG 

C Q P E N N Y K T T 

1231 CCC CCCATG OTT CATAGO GAO GGATOATTT 

P P II L D S D G S F 

1261 TTO OTG TAOTOAAPAOTGAOO GTG GAOAPA 

F L Y S K L T V D K 

1291AGOAGATGG OAG OAG GGAAAO GTT TTOACT 

S P W Q Q C N V F S 

1321 TGO TOAGTGATG OAO GAACOG OTC OAOAAT 

0 S V IA H E A L H N 

1351 OAT TATAOT OACAAAAGO OTGAGO TTGAGO 

H Y T Q K S L S L S 

1381 TTACGAAATGA TOTAGA (SEQ IDNO:17) 

L C K * (SEQIDNO:1S) 

1ATG CAT TOO OAG COO OAC CTC OTOATC OTC 

Chimericanti-TNPlight M D Q A Q V L LA L 

chain 31 TTAOTO OTCTCC CTOTOO CCAAOOTCO CCO 

L L L W V S C T 0 C 

Codonoptimisednucleotide 61 GAOATAGTGATGTOAOAGAGO OOAAGOAGO 

sequencewithmouseVHjoined D I V LA S Q S P 5 5 

tohumanconstantkappalight 91 OTT GOAGTCTOT GTT GCT GAGAAC GTCAOO 

chaindomain. L A V S V C E K V T 

121ATCAGOTCOAACTOAAGO OAGAGO OTG OTO 

LA S 0 K S S Q S L L 

151 TATAGOAGOPAT OAGAAGAAOTAT TTG COO 

181 TGGTAT OAGAGAAk/k000 GGO OAGAGO OOT 

w Y Q P K F' C Q S F' 

211AAG OTO OTTATT TAT TGG GOTAGOAOAOGO 

K L L I Y W A S T P 

241 GAGTOO GCO GTG OOG GAOACATTTAOO GCO 

E S C V P D P F T C 

271AGO GCTAGO GCOAOO CAT TTTAOT TTCAOO 

S C S C T D F T L T 

301ATOTOGTOT GTAAAG COO GASGAO OTG GOA 

I S S V K A E D L A 

331 GTGTAT TAOTGT OAAOAT TAT TAOTOATOT 

V Y Y 0 Q H Y Y S S 

361 000TAOAOT TTO GCACCC CCCAOOAKAOTC 

P Y T F C C C T K L 

391 GAAATTAAG OCTAOG GTT GOT COO OOT TOT 

E I K P T V A A P 5 

421 GTOTTOATOTTO OOT 000AGO CAT GASOAG 

Y S S N Q K N Y L A
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V F I F P P S D E Q 

451 CTGAkAAGT GGGACAGOGAGT GTAGTGTGG 

L K S C T A S V V C 

481 CTG OTAAACPAT TTT TAG OCAOW GAG GOC 

L L N N F Y F' P E A 

511AAAGTG GAGTGGAAAGTG GAGAAC GOT CTG 

K V Q W K V D N A L 

541 CAAAGT GGAAAT TOT OAG GAGTOO GTOAOA 

Q S G N S Q E S V T 

571 GAG OAG GAOTOGAAG GAOAGOAOT TAOAGO 

E Q D S K D S T Y S 

601 TTGTOAAGOAOO OTGAOG OTGAGOAAAGOO 

L S S T L T L S K A 

631 GAT TAO GAGAAG OAOAAG GTGTAO GOATGO 

D Y E K H K V Y A 0 

661 GAAGTTAOG OAO OAAGGAOTGAGTAGO OOA 

E V T H Q G L S S P 

691 GTOAOAP1kGAGOTTOAAOAGG GGG GASTGT 

V T K S F N P G E 0 

721 TAG (SEQ IDNO:19) 

(SEQ IDNO:20) 

[0078] Production ofanti-human 1gB and mutant anti-human 1gB plasmid constructs 

Anti-human1gBantibodyconstructscomprisedsyntheticDNAencodingthevariableheavy(VII)region 

andlightchainregionsequencesofthetherapeuticni/kbomalizumab(ThermoFisherGeneArt, 

WalthamMAUnitedStatesofAmerica).HchainconstructscomprisedtheVIIcDNAsequenceand 

subclonedintotheexpressionvectorpCR3orpcDNA3a4.MutationsintheJgG2constantheavychain 

(CII)cDNAsequenceaffectingbindingarelistedinTable1.  

[0079] cDNAsequencesencodingtheconstantregionoftheJgGheavychainpolypeptides(CII)oranti

1gBlightchain(CL),JgG4andJgG2-FEGG-SELFandIgG2-FLGG-SELFareprovidedinTable3, 

shownasligatedtothecDNAsequenceforthevariableheavy(VII)region.ThecDNAsequenceforthe 

anti-IgEantibodylightchainisalsoprovided.  

[0080] Table3 

cDNAsequenceandaminoacidtranslation 

1ATG GGO TGGTOO TGOATOATO OTG TTT OTG 

Anti-IgEformattedas IA G W S 0 I I L F L 

31 GTG GOCAOAGOOAOO GGO GTG OAO TOT GAA 

constantdomainsequenceforJgG4andJgG2variants.DNAsforJgGheavyandlightchainswere
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IgG4 V A T A T C V H S E 

61 GTG GAG CTG GTG GAATOT GGC GGC WAGTG 

Boldandunderlinedaminoacid V Q L V E S C C C L 
91 GTG GAG GOT GGC GGATOT GTGAGAGTGAGO 

sequencescorrespondtothecore 
V P G G S L R L S 

hingesequence(aaresidues226- Q 

229,accordingtoEunumbering 121TGTGOGGTGTOOGGOTAOAGOATOAOOAGO 

convention)andtheportionof 0 A V S G Y S I T S 

thelowerhingesequence(aa 151 GGO TAO TOT TGGAAO TGGATO OGG OAG GOO 
G Y S W N W I R A 

residues232-237)andmutations Q 
181 OOT GGOAAG GGAOTG GAATGG GTG GOO TOO 

S267EandL328Fasdisclosedin 
P G K G L E W V A S 

Table.  
211ATOAOO TAO GAO GGOAGOAOOAAO TAOAAO 

I T Y D G S T N Y N 

241 000AGO GTGAAG GGO OGGATOAOOATOAGO 

P S V K G R I T I S 

271AGG GAO GAOAGOAAGAAOAOATTO TAO OTG 

P D D S K N T F Y L 

301 OAkATGAAOAGO OTG OGG GOO GAG GAOAOO 

Q IA N S L R A E D T 

331 GOO GTG TAOTAT TGT GOOAGAGGOAGO OAO 

A V Y Y 0 A R G S H 

361 TAO TTO GGO OAO TGG OAO TTT GOO GTG TGG 

Y F G H W H F A V W 

391 GGO OAG GGAAOAAOG GTOAOO GTG TOT GOA 

G Q G T T V T V S A 

421 GOG TOGAOAAPAGGT 000AGO GTG TTT 000 

A S T K G P S V F P 

451 OTG GOT OOT TGTAGOAGAAGOAOG TOAGAA 

481AGTAOAGOT GOO OTG GGATGO OTG GTGAAA 

S T A A L G 0 L V K 

511 GAT TAT TTT 000 GAG 000 GTTAOO GTT TOO 

D Y F P E P V T V S 

541 TGGAATAGT GGO GOO OTGAOO TOG GGO GTG 

w N S G A L T S G V 

571 OATAOT TTT 000 GOT GTT OTG OAGAGOAGO 

H T F P A V L Q S S 

601 GGO OTG TATAGO OTGAGOAGT GTG GTGAOT 

G L Y S L S S V V T 

631 GTT OOG TOTAGOAGO OTG GGTAOOAAGAOT 

V P 5 5 5 L G T K T 

661 TATAOATGOAAO GTG GAO OATAAG OOTAGO 

Y T 0 N V D H K P 5 

691AATAOTAAG GTAGATAAG OGAGTG GAGAGO 

N T K V D K R V E S 

721AAG TAO GGO 000 000 TGO OOTAGO TGT 000 

L A P 0 S R S T S E
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K Y G P P C P S C P 

751 GGACOT GAGTTT OTAGGC GGG CCCAGO GTG 

A P E F L G G P S V 

781 TTT CTG TTC CCC COGAAG COTAAAGATAGO 

F L F P P K P K D T 

811 OTGATGATOAGOAGAAOA000 GAAGTGAOO 

L IA I S R T P E V T 

841 TGO GTG GTT GTG GAO GTOAGO OAG GAAGAT 

0 V V V D V S Q E D 

871 OOT GAG GTG OAG TTOAt&T TGG TAO GTG GAO 

P E V Q F N W Y V D 

901 GGO GTG GAG GTG OAOAAT GOTAAGAOAAAG 

G V E V H N A K T K 

931 000 OGO GAAGAG OAATTOAAOAGOAOATAT 

P P E E Q F N S T Y 

961AGAGTAGTATOT GTG OTGAOO GTG OTG OAO 

P V V S V L T V L H 

991 OAG GAT TGG OTGAAO GGOAAG GAATAOAPA 

Q D W L N G K E Y K 

1021 TGTAAAGTGAGOAAOAAG GGO TTA000AGT 

0 K V S N K G L P S 

1051AGOATO GAGAAGAOOATTAGOAAAGOAAAA 

S I E K T I S K A K 

1081 GGT OAA000 OGG GAG 000 OAG GTG TAOAOO 

G Q P P E P Q V Y T 

1111 OTG OOT OOGAGO OAkGAG GAAATGAOAAAG 

L P P S Q E E M T K 

1141AAT OAG GTGAGO OTGAOO TGO OTG GTGAAG 

1171 GGATTT TAO 000AGO GATATT GOT GTG GAG 

G F Y P S D I A V E 

1201 TGG GAGAGOAAT GGG OAAOOAGAGAATAAO 

w E S N G Q P E N N 

1231 TAOAAAAOGAOO OOAOOAGTATTAGAO TOG 

Y K T T P P V L D S 

1261 GAO GGATOT TTO TTO TTG TAT TOG OGG OTG 

D G S F F L Y S R L 

1291AOT GTG GAOAAGAGOAGATGG OAkGAG GGO 

T V D K S P W Q E G 

1321AAT GTT TTOAGO TGTAGO GTTATG OAO GAA 

N V F S 0 S V M H E 

1351 GOG OTG OAOAt&T OAT TATAOT OAGAPAAGO 

A L H N H Y T Q K S 

1381 OTGAGO TTGAGO TTAGGAAAATGA (SEQ IDNO:21) 

L S L S L G K * (SEQIDNO:22) 

N Q V S L T 0 L V K
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1ATG CCC TCGTOO TCOATOATO OTG TTT OTG 

Anti-IgEformattedas IA G W S C I I L F L 

IgG2variant 31 GTG GOCPtAGOCAGO GGO GTG OAO TOT GAA 

V A T A T C V H S E 

61 GTG GAG OTO GTG GAATOT OGO OGO WAOTG 

V Q L V E S C C C L 

91 GTG GAG COT OGO WATOT OTGAGAOTGAGO 

V Q P G G S L R L S 

121 TGT COO GTGTOO GGO TAOAGOATOAOOAGO 

0 A V S G Y S I T S 

151 GGO TAO TOT TGGAAO TGGATO 0CC OAG COO 

C Y S W N W I P Q A 

181 OOT GGOAAG WAOTG GAATGG GTG COO TOO 

P C K C L E W V A S 

211ATOAGO TAO GAO CCCAGOAGOAAC TAOAAC 

I T Y D C S T N Y N 

241 000ACO CTCAAC CCO 0CCATOAOOATOACO 

P S V K C P I T I S 

271ACC CAO CAOAGOAACAAOAOATTO TAO OTC 

P D D S K N T F Y L 

301 CAAATCAAOAGO CTC CCC COO GAG GAOAOO 

Q IA N S L R A E D T 

331 COO CTG TAOTAT TGT COOAGACGOAGO OAO 

A V Y Y 0 A R C S H 

361 TAO TTO CGO OAO TGC OAO TTT COO CTC TGC 

Y F C H W H F A V W 

391 CCO OAC CCAAOAAOC CTOAOO CTC TOT COA 

421 COG TOGAOAAPACGO OOTAGO CTO TTT OOA 

A S T K C P S V F P 

451 OTO COO OOATGT TOAAGAAGOAOOAGO GAG 

L A P 0 S R S T S E 

481 TOAAOT COG COT TTC CGO TGO TTC CTCAAC 

S T A A L C 0 L V K 

511 CAT TAO TTO OOAGAG OOT CTOAOT CTOAGO 

D Y F P E P V T V S 

541 TGCAt&TAGO CCC COT OTCAOOACT CGACTC 

w N S C A L T S C V 

571 OAOAOO TTT 000 COO CTC TTAOACAGOAGO 

H T F P A V L Q S S 

601 CGO OTO TATAGO OTCAGOACT CTC CTAAOT 

C L Y S L S S V V T 

631 CTC 000 TOGAGOAAT TTT CGTAOO OAGAOO 

V P 5 5 N F C T Q T 

661 TATAOATGOAt&T CTO CAT OATAPA000ACT 

C Q C T T V T V S A



WO2022/133543 PCT/AIJ2021/051548 

32 

Y T C N V D H K P S 

691AACPtAAAG GTAGAGAAGAGAGTC GAAAGA 

N T K V D K T V E R 

721AAATGC TGT GTG GAG TGC COT COT TGC CCC 

K C C V E C P P C P 

751 GOC CCC OCAGTG GOC GGG COT TOG GTT TTT 

A P P V A G P S V F 

781 OTT TTT OOAOOTAAAOOGAAAGAOAOO OTG 

L F P P K P K D T L 

811ATGATOAGOAGGAOAOOAGAAGTGAOATGT 

IA I S P T P E V T 0 

841 GTO GTO GTG GAO GTATOO OAT GAAGAO OOG 

V V V D V S H E D P 

871 GAG GTG OAATTOAAO TGG TAT GTT GAT GGT 

E V Q F N W Y V D G 

901 GTG GAAGTG OATAAT GOAAAAAOTAAG OOA 

V E V H N A K T K P 

931 OGG GAG GAAOAG TTOAt&TAGOAOATTOAGA 

P E E Q F N S T F R 

961 GTAGTTAGO GTT OTGAOT GTO GTG OAO OAk 

V V S V L T V V H Q 

991 GAT TGG OTGAAO GGGAAG GAATAOAAG TGT 

D W L N G K E Y K 0 

1021AAG GTGAGOAAOAAAGGT OTG 000 GOT OOA 

K V S N K G L P A P 

1051ATT GAGMAAOAATT TOTAAGAOOAPAGGA 

I E K T I S K T K G 

1081 OAG 000 OGG GAG OOAOAG GTG TATAOT OTG 

1111 OOG OOTAGOAGG GAG GAAATGAOOAAGAAO 

P P S P E E L4 T K N 

1141 OAG GTGAGO OTGAOO TGT OTG GTGAAAGGO 

Q V S L T 0 L V K G 

1171 TTO TAO 000AGO GATATO GOAGTT GAG TGG 

F Y P S D I A V E W 

1201 GAGAGOAAT GGO OAk000 GAGAAOAAO TAO 

E S N G Q P E N N Y 

1231AAGAOTAOG 000 000ATG OTT GATAGO GAO 

K T T P P M L D S D 

1261 GGATOATTT TTO OTG TAO TOAAAAOTGAOO 

G S F F L Y S K L T 

1291 GTG GAOAAAGOAGATGG OAG OAG GGAAAO 

V D K S R W Q Q G N 

1321 GTT TTOAGT TGO TOAGTGATG OAO GAAGOg 

V F S 0 S V L4 H E A 

1351 OTG OAOAAT OAT TATAOT OAGAAAAGO OTG 

Q P P E P Q V Y T L
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L H N H Y T Q K S L 

1381AGC TTGAGCTTAGGAAPATGA (SEQ IDNO:23) 

S L S L C K * (SEQIDNO:24) 

1ATG GGC TGGTOC TGCATCATC CTG TTT CTG 

Anti-IgEformattedas IA C W S L F L 

IgG2-FEGG-SELF 31 GTG CCCPtACCCAGO CCC GTG GAG TOT GAA 

variant V A T A T C V H S E 

61 GTG OAG 0Th GTG GAATOT OGO OGO WAOTG 

V Q L V E S C C C L 
Boldandunderlinedaminoacid 

91 GTG OAG OOT GGO WATOT OTGAGAOTGAGO 
sequencescorrespondtothe 

V Q P C C S L R L S 
variationfromtheWTsequence 

121 TGT COO GTGTOO GGO TAOAGOATOAGOAGO 
egtheportionofthelowerhinge 

0 A V S C Y S I T S 
sequence(aaresidues232-237) 

151 GGO TAO TOT TGGAAO TGGATO 0CC GAG GOG 
andmutationsS267EandL328F 

C Y S W N W T R Q A 
asdisclosedinTable1.  

181 GOT GGOAAG GGAGTG GAATGG GTG GOG TOO 

P G K G L E W V A S 

211ATOAGO TAO GAO GGOAGOAGOAAO TAOAAO 

I T Y D G S T N Y N 

241 000AGO GTGAAG GGO 0CCATOAGOATOAGO 

P 5 V K G R I T I S 

271AGG GAO GAOAGOAAGAAOAGATTO TAO GTG 

P D D S K N T F Y L 

301 GAAATGAAOAGO GTG 0CC GOG GAG GAOAGO 

Q IA N S L R A E D T 

331 GOG GTG TAOTAT TGT GOGAGAGGOAGO GAO 

A V Y Y 0 A R G S H 

Y F G H W H F A V W 

391 GGO GAG GGAAGAAGG GTOAGO GTG TOT GGA 

G Q G T T V T V S A 

421 GOG TOGAGAAAAGGO GOTAGO GTO TTT OGA 

A S T K G P 5 V F P 

451 OTO GOG OGATGT TGAAGAAGOAGOAGO GAG 

L A P 0 5 R S T S E 

481 TGAAGT GOG GOT TTG GGO TGO TTG GTGAAG 

S T A A L G 0 L V K 

511 GAT TAO TTO OGAGAG GOT GTOAGT GTOAGO 

D Y F P E P V T V S 

541 TGGAATAGO GGG GOT GTGAGOAGT GGAGTG 

w N S G A L T S G V 

571 GAOAGO TTT 000 GOG GTG TTAGAGAGOAGO 

H T F P A V L Q S S 

6101 GGO OTO TATAGO GTGAGOAGT GTG GTAAGT 

G L Y S L S S V V T 

361 TAO TTO GGO GAO TGG GAO TTT GOG GTG TGG
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631 GTG CCC TOGAGOAAT TTT GGTAOO OAGAOO 

V P S S N F G T Q T 

6161 TATAOATGOAAT GTO GAT OATAAA000AGT 

Y T 0 N V D H K P S 

691AAOAOAAAG GTAGAOAAGAOAGTO GAAAGA 

N T K V D K T V E R 

721AKATGO TGT GTG GAG TGO OOT OOT TGO 000 

K 0 0 V E 0 P P 0 P 

751 GOO 000 GAGTTT GAG GGG GGG OOT TOG GTT 

A P E F E G G P S V 

781 TTT OTT TTT OOAOOTAAAOOGAAAGAOAOO 

F L F P P K P K D T 

811 OTGATGATOAGOAGGAOAOOAGAAGTGAOA 

L IA I S R T P E V T 

841 TGT GTO GTO GTG GAO GTAGAG OAT GAAGAO 

0 V V V D V E H E D 

871 OOG GAG GTG OAATTOAAO TGG TAT GTT GAT 

P E V Q F N W Y V D 

901 GGT GTG GAAGTG OATAAT GOAAAAAOTAAG 

G V E V H N A K T K 

931 OOAOGG GAG GAAOAG TTOAt&TAGOAOATTO 

P P E E Q F N S T F 

961AGAGTAGTTAGO GTT OTGAOT GTO GTG OAO 

P V V S V L T V V H 

991 OAAGAT TGG OTGAAO GGGAAG GAATAOAAG 

Q D W L N G K E Y K 

1021 TGTAAG GTGAGOAAOAAAGGT TTT 000 GOT 

0 K V S N K G F P A 

P I E K T I S K T K 

1081 GGAOAG 000 OGG GAG OOAOAG GTG TATAOT 

G Q P P E P Q V Y T 

1111 OTG OOG OOTAGOAGG GAG GAAATGAOOAAG 

L P P S R E E L4 T K 

1141AAO OAG GTGAGO OTGAOO TGT OTG GTGAAA 

N Q V S L T 0 L V K 

1171 GGO TTO TAO 000AGO GATATO GOAGTT GAG 

G F Y P S D I A V E 

1201 TGG GAGAGOAAT GGC OAk000 GAGAACAAC 

w E S N G Q P E N N 

1231 TAOAAGAOTAOG 000 000ATG OTT GATAGO 

Y K T T P P L4 L D S 

1261 GAO GGATOATTT TTO OTG TAO TOAAAAOTG 

D G S F F L Y S K L 

1291AOO GTG GAOAAAAGOAGATGG OAG OAG GGA 

T V D K S R W Q Q G 

1051 OOAATT GAGAAAAOAATT TOTAAGAOOAAA
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1321AAC GTT TTCAGT TGC TCAGTGATG CAC GAA 

N V F S C S V L4 H E 

1351 COg 0Th CACAAT CAT TATACT CAGAAAAGO 

A L H N H Y T Q K S 

1381 CTGAGO TTGAGO TTAGGAAPATGA (SEQ IDNO:25) 

L S L S L C K * (SEQIDNO:2Ei) 

1ATG CCC TGGTOO TGOATOATO OTG TTT OTG 

Anti-IgEformattedas IA G W S L F L 

IgG2-FLGG-SELF 31 GTG GOOACAGOOACO GGO GTG OAO TOT GAA 

variant V A T A T C V H S E 

61 GTG OAG OTG GTG GAATOT GGO GGO GGAOTG 

V Q L V E S C C C L 
Boldandunderlinedaminoacid 

91 GTG OAG OOT GGO GGATOT OTGAGAOTGAGO 
sequencescorrespondtothe 

V Q P G G S L R L S 
variationfromtheWTsequence 

121 TCT CCC CTGTOO CCC TAOAGOATOAGOAGO 
egtheportionofthelowerhinge 

0 A V S G Y S I T S 
sequence(aaresidues232-237) 

151 GGO TAO TOT TGGAAO TGGATO OGG OAG GOO 
andmutationsS267EandL328F 

G Y S W N W I R Q A 
asdisclosedinTable1.  

181 COT GGOAAG GGAOTG GAATGG GTG GOC TOO 

P G K G L E W V A S 

211ATOACO TAO GAO GGOAGOACOAAO TAOAAO 

I T Y D G S T N Y N 

241 CCCAGO GTGAAG GGO OGGATOACOATOAGO 

P 5 V K G P I T I S 

271AGG GAO GAOAGOAAGAAOACATTO TAO OTG 

P D D S K N T F Y L 

301 OAkATGAAOAGO OTG OGG GOC GAG GAOACO 

331 GOC GTG TAOTAT TGT GOCAGAGGOAGO CAC 

A V Y Y C A R G S H 

361 TAO TTO GGO CAC TGG CAC TTT GOC GTG TGG 

Y F G H W H F A V W 

391 GGO CAG GGAACAAOG GTOACO GTG TOT GOA 

G Q G T T V T V S A 

421 GOG TOGACAAPAGGO OCTAGO GTO TTT OCA 

A S T K G P 5 V F P 

451 OTO GOC OCATGT TOAAGAAGOACOAGO GAG 

L A P 0 5 R S T S E 

481 TCAACT GOG GOT TTG GGO TGO TTG GTGAAG 

S T A A L G C L V K 

511 GAT TAO TTO OCAGAG OCT GTOACT GTOAGO 

D Y F P E P V T V S 

541 TGGAATAGO GGG GOT OTGACOAGT GGAGTG 

w N S G A L T S G V 

571 CACACO TTT COO GOC GTG TTACAGAGOAGO 

Q IA N S L R A E D T
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H T F P A V L Q S S 

601 GGC CTC TATAGO OTGAGOAGT GTG GTAACT 

C L Y S L S S V V T 

631 GTG CCC TOGAGOAAT TTT GGTACO OAGACO 

V P S S N F G T Q T 

661 TATACATGOAAT GTO GAT OATAAA000AGT 

Y T 0 N V D H K P S 

6191AAOACAAAG GTAGAOAAGACAGTO GAAAGA 

N T K V D K T V E P 

721AAP~TGO TGT GTG GAG TGO OOT OOT TGO 000 

K 0 0 V E 0 P P 0 P 

751 GOO 000 GAGTTT OTG GGG GGG OCT TOG GTT 

A P E F L G G P S V 

781 TTT OTT TTT OOAOOTAAAOOGAAAGAOAOO 

F L F P P K P K D T 

811 OTGATGATOAGOAGGAOAOOAGAAGTGAOA 

L IA I S P T P E V T 

841 TGT GTO GTO GTG GAO GTAGAG OAT GAAGAO 

0 V V V D V E H E D 

871 OOG GAG GTG OAkTTOAAO TGG TAT GTT GAT 

P E V Q F N W Y V D 

901 GGT GTG GAAGTG OATAAT GOAAAAAOTAAG 

G V E V H N A K T K 

931 OOAOGG GAG GAAOAG TTOAATAGOAOATTO 

P P E E Q F N S T F 

961AGAGTAGTTAGO GTT OTGAOT GTO GTG OAO 

P V V S V L T V V H 

991 OAAGAT TGG OTGAAO GGGAAG GAATAOAAG 

1021 TGTAAG GTGAGOAAOAAAGGT TTT 000 GOT 

0 K V S N K G F P A 

1051 OCAATT GAGAAAACAATT TOTAAGAOOAAA 

P I E K T I S K T K 

1081 GGAOAG 000 OGG GAG OOAOAG GTG TATAOT 

G Q P P E P Q V Y T 

1111 OTG OOG OOTAGOAGG GAG GAAATGAOOAAG 

L P P S P E E L4 T K 

1141AAO OAG GTGAGO OTGAOO TGT OTG GTGAAA 

N Q V S L T 0 L V K 

1171 GGO TTO TAO 000AGO GATATO GOAGTT GAG 

G F Y P S D I A V E 

1201 TGG GAGAGOAt&T GGO OAk000 GAGAAOAAO 

w E S N G Q P E N N 

1231 TAOAAGAOTAOG 000 000ATG OTT GATAGO 

Y K T T P P L4 L D S 

1261 GAO GGATOATTT TTO OTG TAO TOAAAAOTG 

Q D W L N G K E Y K
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D C S F F L Y S K L 

1291AGC GTG GACAPAAGOAGATGG GAG GAG GGA 

T V D K S R W Q Q G 

1321AAC GTT TTCAGT TGC TGAGTGATG GAG GAA 

N V F S C S V L4 H E 

1351 GOg GTG GAGAAT CAT TATACT GAGAAAAGO 

A L H N H Y T Q K S 

1381 CTGAGO TTGAGO TTAGGAAAATGA (SEQ IDNO:27) 

L S L S L G K * (SEQIDNO:28) 

1ATG GGOTGGTOOTGOATOATO OTGTTT OTG 

Anti-IgElightchain LA G W S C I I L F L 

31 GTG GCCACAGCCACC GGC GTG CACAGC GAT 

V A T A T G V H S D 

61ATC CAG CTGACACAGAGACCCAGCAGC CTG 

I Q L T Q P P 5 5 L 

91 TCT GCCAGC GTG GGC GACAGAGTGACCATC 

S A S V G D P V T I 

121ACCTGTAGAGCCAGC CAGAGC GTG GACTAC 

T C P A S Q S V D Y 

151 GAC GGC GACAGCTACATGAACTGGTAT CAG 

D G D S Y LA N W Y Q 

181 CAGP1kG CCC GGCAAG GCC CCCAAG CTG CTG 

Q K F' G K A F' K L L 

211ATCTAC GCC GCCAGCTAC CTG GASAGC GGC 

I Y A A S Y L E S G 

241 GTG CCCAGOAGATTT TOO GGCAGO GGCTOT 

V F' S P F S G S G S 

G T D F T L T I S S 

301 CTG CAG CCC GAG GACTTC GCCACCTACTAC 

L Q P E D F A T Y Y 

331 TGC CAG CAGAGC CAC GAG GAC CCCTACACC 

C Q Q S H E D B Y T 

361 TTT GGC CAG GGCACOAAG GTG GASATOAAG 

F G Q G T K V E I K 

391 OGGACAGTG GCC GCT CCCAGC GTGTTCATC 

P T V A A P 5 V F I 

421 TTC CCACCTAGC GAC GAG CAG CTGAAGTCC 

F F' F' S D E Q L K S 

451 GGCACAGCCTCT GTC GTGTGC OTG OTGAAC 

G T A S V V C L L N 

481AACTTCTAO CCC OGO GAG GOCAAG GTG CAG 

N F Y F' P E A K V Q 

511 TGGAAG GTG GACAAT GCC OTG CAGAGC GGC 

w K V D N A L Q S G 

271 GGCACC GACTTCACC OTGACCATCAGCTCC
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541AACAGO GAG GASAGO GTGAGO GAG GAG GAG 

N S Q E S V T E Q D 

571AGOAAG GAGTOGAGOTAGAGO GTGAGOAGO 

S K D S T Y S L S S 

601AGO GTGAGAGTGAGOAAG GOG GAOTAO GAG 

T L T L S K A D Y E 

631P1kG GAOP1kG GTGTAO GOGTGO GASGTGAGO 

K H K V Y A 0 E V T 

661 GAO GAG GGO GTGTOTAGO 000 GTGAGOAAG 

H Q G L S S F' V T K 

691AGOTTOAAO GGG GGO GAGTGOTAA (SEQ IDNO:29) 

S F N P G E 0 * (SEQIDNO:30) 

[0081] Expression andproduction ofhuman JgG and mutant IgG proteins by Expi293 cells 

ThehumanJgGandmutanthumanJgGswereproducedinExpi293humanembryonickidneycellsas 

describedpreviously(Winesetal.,2016supra).BrieflyExpi293cellswere U inExpi293 

ExpressionMedium(GibcoWalthamMAUnitedStatesofAmerica)forbothcellgrowthandprotein 

production.CellsweretransfectedsimultaneouslywiththeIgGheavychainplasmid(15ug)andlight 

chainplasmid(15~tg)dilutedin Opti-MEMIReduced-SerumMedium(Gibco)usingtheExpifectamine 

transfectionkit(LifeTechnologiesCorporationCarlsbadCAUnitedStatesofAmerica)thencultured 

forfourdays.Culturesupernatantswereclarifiedbycentrifugationandfilteredthrougha0.2umfilter 

afterwhichtheIgGswerepurifiedbyaffinitychromatographyusingaHi-TrapHPProteinAcolumn(GE 

HealthcareLifeSciencesMarlboroughMAUnitedStatesofAmerica)andelutedwith0.iMcitricacid, 
U PH3.5,followedbyneutralisationwithiMTris-HClpH9.0.anddialysationagainstPBSpH7.5.Any 

Biosciences)andmonomericJgGpeakfractionscollected.Theantigenbindingactivityofallantibody 

preparationswastestedonBSA-TNPbyELISAasdescribed(Winesetal,2016sigma).  

[0082] Flow cytometric measurement ofIgO binding to cell surface FcyR 

AntibodyFcyRbindingwasmeasuredusingeitherimmunecomplexesormonomeric1gEVImmune 

complexesweregeneratedbyincubatingtheanti-TNPantibodies(parentalormutantanti-TNPJgG)with 

TNP-BSAata2:1ratio(40gg/ml:20gg/ml)for30minutesat3'1 0 Cthen10minutesat4 0 C.Intheflow 

cytometrybindinganalysisthecomplexesormonomericJgGattheindicatedconcentrationswere 

addedto25g1ofFcyR-expressingcells(5x10 6 /ml)inPBS/BSAbufferandincubatedforonehouronice 

washedtwiceresuspendedin50u1ofAlexa647-conjugatedF(ab') 2 fragmentsofgoatanti-humanJgG 
U 

F(ab')2 -specificgoatantiserum(JacksonJmmunoResearchLaboratoriesWestGrovePAUnitedStates 

ofAmerica)(1/400dilutioninbuffer)for1houronice.Thecellswerewashedtwiceresuspendedin 

200g1PBS/0.5%BSAand10,000viablecellsanalysedinatleastthreeexperiments.MonomerJgG 

aggregateswereremovedbysubsequentgelfiltrationonaSuperose610/300GLcolumn(GEHealthcare
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binding(MFJ)werefittedtoasinglebindingsitemodeltodeterminebindingaffinity(K).Similarly 

immunecomplexbindingisreportedasapparentaffinity(KAa~~)e 

[0083] Affinity measurements ofIgG:FcR interaction using Bio-Laver Interferometry (OCTET) 

TNP-BSAwasreactedwiththeEZ~1inkTMbiotinylationreagent(ThermoFisherScientific)accordingto 

themanufacturersinstructions.TheresultingTNP-BSA-biotin(5~tgIm1,3Osec)wascapturedto'~O.8nm 

onstreptavidinBLIprobesusinganOctetRed96(ForteBiogMolecularDevicesLLCSanJoseCA, 

UnitedStatesofAmerica)tenloadedwithanti-TNPJgG(4~gImll5sec).Abaselinewasestablished 

(6Osec)followedbytheassociationanddissociation(90s)ofaconcentrationseries(15nMto20uM)of 

rsFcyRlla-R131orrsFcyRllb.RcgcncrationaftereachinitialreactionTNP-BSA-biotincaptureandthe 

subsequentbindingcyclesused10mMHCL.Sensogramswerefilledto1:1Langmuirbindingmodelor 

thebindingresponseattheendoftheassociationcyclewasfittedforsteadystateaffinity.  

[0084] Production andpurification ofHoney Bee venom allergen: Api m 1 

ThemajorallergenfromHoneybee(Apismellifera)venom:phospholipaseA2(Apim1)(GenBank 

X16709,allergenname:Apim1),wasproducedinthesuspension-adaptedinsectcelllineSpodoptera 
1 frugiperdaSf21asperthemanufacturersinstructions(Gibco).BrieflySf21cellsweremaintainedinSf

0 

900IISFMmediaat27Cforgrowthvirusproductionandproteinproduction.ThecDNAencodingfull 

lengthApim1witha3'hexa-HistagwasclonedintothedonorplasmidpFastBacthatwasthen 

transfectedintoDillOBacE~co1i.TheresultantBacmidDNAwaspurifiedfromtheDH1OBacE.COIicells 

andtransfectedintoSf21cells.TherecombinantBaculoviruswasthenusedtoinfectSf21cellsandthe 

secretedApim1waspurifiedfromcellculturesupernatantbyTalonSuperfiowMetalAffinity 

[0085] Basophil Activation Test (BAT) 

BATassayswereperformedaspreviouslydescribed(DrewACeta1~,fImmunol173(9):5872-5879, 

2004)usingeitheroftwocellsourcesnamelywhole(unprocessed)bloodorbloodwashedtwicein 

DMEMIO.1%BSA.Basophilswerestimulatedusinghaptenated(TNP)rabbitF(ab')2anti-human1gB 

(anti-IgE-TNP)orhaptenatedbeevenomallergen(Apim1-TNP)inthepresenceorabsenceoftheIgG 

mAbs.BrieflylOOglheparinisedwholehumanbloodfromeitherhealthydonorsorallergicpatientswas 

incubatedwith2Q11ofstimulationbuffer(133mMNaCl,2OniMHepes,7mMCaCl 2 ,5mMKCl,3~5niM 

MgCL2 ,1mg/miBSA,20g1/mlheparin,2ng/ml1L3,pH7.4)for10mm at370c~Sampleswerethen 
U 

0 

stimulatedfor20ruinat37CbyadditionoflOOglofeitheranti-hJgE-TNP(2OggIml)orApim1-TNP 
C 

U 

(4gg/ml)thathadbeenpre-complexed(37Cfor30minutes)withanti-TNPhlgGs.Background 

stimulationwas U bytheadditionoflOOglofstimulationbufferalone.Positivecontrolsfor 

stimulationutilisedeitherN-formyl-Met-Leu-Phe(fMLP,9ugIml)(Sigma-Aldrich)orintactrabbitanti

human1gB(lOgg/ml)(DakoAgilentSantaClaraCAUnitedStatesofAmerica).Theassayswere 

chromatography(ClontechMountainViewCAUnitedStatesofAmerica).
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U byincubationonicefor5nAnthennormalgoatserumadded(10gl)(Sigma-Aldrich).  

Stimulationresponseswerequantifiedbyflowcytometry;thereforefollowingstimulationthecellswere 

stainedfor40mmonicebytheadditionofmouseanti-humanCD63-PE(2u1/test)(BDBiosciences 

FranklinLakesNJUnitedStatesofAmerica),mouseanti-humanJgE-FJTC(3u1/test)(eBioscienceSan 

DiegoCAUnitedStatesofAmerica)andmouseanti-humanCD2O3c-APC(iul/test)(MiltenyiBiotec 

AuburnCAUnitedStatesofAmerica).Followingstainingredbloodcells(RBC)werelysedby 

incubatingtwicewith2niloflysingsolution(154mMNJI 4 CllOniMKIJCO 2 ,0.8mMEDTA)for10nAn 

atroomtemperatureandcentrifugation(250xg,5nAn).Cellpelletswerewashedwith3m1washbuffer 

(133mMNaCl,20mMHepes,5mMKCl,0.27mMEDTApH7.3)andresuspendedforflowcytometry 

analysisin2041washbuffercontaining7-AnAnoactinomycinD(2glltest)(BDBiosciences)forthe 

exclusionofnon-viablecellsa 

[0086] CellswereanalysedonaFACSCantollcytometerandfluorescencedataanalysedusing 

Flowlogicanalysissoftware.Thegatingstrategyusedwasasfollows:Washedbloodorwholebloodcells 

weregatedonforwardandsidescattertoincludethebasophilpopulationfollowedbylivecellgating 

basedonexclusionof'IAADpositivecells.Basophilswereidentifiedasthehigh1gBexpressing(FITC 

high)andCD2O3c(APCpositive)cellswhichwerethenusedtosettheCD63negativegate(stimulation 

bufferalone)andtheCD63positivegate(stimulatedwithanti-human1gBorfMLP).Activatedbasophils 

wereidentifiedasthecellsintheCD63positivegate.Theinhibitionofbasophilactivationwas 

calculatedasthereductionintheCD63positivecellsinducedbyApim1-TNP:JgGoranti-IgE

TNP:IgGcomplexescomparedtoApim1-TNPoranti-JgE-TNPstimulationalone.  

[0087] Blockade ofFeyRub inhibitory action in the Basophil Activation Test (BAT) 

cellswithF(ab') 2 fragmentsoftheFcyRIJb-specificblockingmAbH2B6,priortoadditionofanti-IgE

TNP:IgGintheBATasdescribedabove.BrieflylOglofanti-112B6F(ab'> (finalconcentrationof 

'7.SggIml),orstimbufferalonewasaddedto90g1ofwashedbloodincubatedonicefor30nAnsthen 

theBATperformedusinganti-IgE-TNPoranti-IgE-TNP:IgG(finalconcentrationofSggIml),andthe% 

basophilactivationdeternAned.  

[0088] Cell surface co-expression ofhuman high affinity FccRI complex and inhibitory hFcyRJJb 

CellsexpressingtheFccRlcomplex(FccRIaJ3,y)withtheinhibitoryFcyRJIbweregeneratedbythe 

transductionofhAl.6cellswithacodon-optinAsedcDNAencodingeachFcRorsubunitinterruptedby 

aninterveningpicornavirusribosomalskipping2Apeptide(SzymczakALcital.,NatBiotechnol 

22(5):589-594,2004).SequenceswereintheorderFccRJu-P2A-FccRIf3-T2A-FccMy-F2A-FcyMJb

translationstop.ThiswassynthesisedwithflankinggatewayattB1andattB2sitesasasequenceverified 

2863bpsyntheticDNA(ThermoFisherGeneArtWalthamMAUnitedStatesofAmerica).The 

TheinteractionofFcyRllbwithanti-JgE-TNP:JgGcomplexesintheBATwasblockedbyincubationof
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syntheticDNAwassubclonedintothegatewayadaptedmurineleukemiavirusexpressionvectorpMXI

neo.TransienttransfectionofthePhoenixpackaginglineandinfectionoftheFcRdeficientmousehAl.6 

celllinewasperformedaspreviouslydescribed(Powelletat, 2006supra).  

[0089] 1gB induced calcium mobilization 

hAl.6cellsco-expressingtheinhibitoryliFeyRlib~dhFccRI(afty)complexweresensitisedwith1gB 

byovernightincubationwithO.5gg/rnl1gB(JWSI5/13mouse/humanchimericanti-NP1gB)(Bruggemann 

Metal.,fExpMed166:1351-1361,1987).Thefollowingdaycellswerestimulatedwith2Ogg/mlof 

anti-JgE-Taloneorcomplexedwithanti-TNPJgGmAbs(finalconcentration,35gg/ml)andcalcium 

mobilization U (AnaniaJCetat,2018supra).  

[0090] Cellsurfaceco-expressionofachimericanti-NP1gBBCRandinhibitoryhFcyRJJb 

ReportercellsexpressingaJWS/5/13mouse/humanchimericanti-NP(4-hydroxy-3-nitrophenylacetyl) 

1gBBCRcomprisingmouseVdomains(andhumancellsurface1gBheavychainincludingthe 

cytoplasmicdomains)andlightchainandco-expressingtheinhibitoryFeyRubwere 

generatedbythetransductionofhAl.6cellswithacodon-optimisedcDNAencodingasinglepolyprotein 

comprisingthelightchain,1gBheavychainandFcyRJJb1separatedbythepicomavirusribosomal 

skippingP2AandF2Apeptides(SzymczakALetal.,NatBiotechnol22(5):589-594,2004).Thusthe 
U 

polyprotein-encodingDNAsequencewasconfiguredwiththeanti-NP1gBlightchaincDNAthenthe 

P2Apeptidethenthe1gBheavychainthentheF2ApeptidetentheFcyRJIb1, andthenthetranslation 

Stop.Themouse/humanchimericanti-NPheavychainsequencecomprisedanappropriatelyjoined 

JW8/5/13anti-NP1gBDNAsequence(BruggemannMetal.,fExpMed166:1351-1361,1987)and 

sequenceaccessionnumberX63693.1(H.sapiensgermlinealternativelyspliced1gBheavychainDNA).  

(ThermoFisherGeneArt).ThesyntheticDNAwassubclonedintotheGateway-adaptedmurine 

leukaenilavirusexpressionvectorpMXJ-neo.TransienttransfectionofthePhoenixpackaginglineand 

infectionoftheFcRdeficientmousehAl.6Bcelllinewasperformedaspreviouslydescribed(Powellet 

al.,2006supra).  

110091] 1gB B cell receptor (BCR)-induced calcium mobilization 

hAl.6cellsco-expressingtheanti-NPsurface1gBandtheinhibitoryhFcyRJJbwereloadedwiththe 

calciumindicatorFura-2andincubatedwiththe1gB-specifictherapeuticmAbomalizumaborthe 

mutants'thatis omalizumabformattedasJgG4,asJgG2,JgG2-FEGGJgG2-FLGGJgG2-FEGG

S267E-L328FJgG2-FLGG-S267E-L328F-(1~ig/ml)followedbytheNP-relatedantigenNJP(22)BSA 

(bovineserumalbuminderivatisedwithanaverageof22,4-hydroxy-3-iodo-5-nitrophenylacetylgroups 
U 

perBSAmolecule).Calciummobilisationwasdetermined(AnaniaJCetat,2018supra).  

ThiswassynthesisedwithflankinggatewayattB1andattB2sitesasasequenceverifiedsyntheticDNA
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Results 

[0092] Mutant JgG2 antibodies wit modified Fc generates potent specific basophil inhibitors 

AseriesofinhibitorymAbsweredevelopedusingIgG2asascaffoldforsequenceelementsfromIgG4 

andIgGi(Table1),focussingonthelowerhingeregionwhichdiffersbetweentheJgGsubclassesandis 

akeycontactwithFeyR.InparticulartheVAGoftheJgG2lowerhingewasreplacedwitheitherFLGG 

fromIgG4(JgG2-FLGG)orwitLLGGfromIgGi(JgG2-LLGG).ThemutantJgG2mAbswere 

evaluatedfortheirFeyRbindingspecificityforthedifferenthumanFcyRexpressedonthecellsurface.  

TheresultsareshowninFigure1.  

[0093] TheinteractionofthemutantIgOswiththehumanFcyRsonthecellsurfacewasevaluatedby 

flowcytometryandcomparedtothebindingofparentalIgG2orIgG4aswellastoIgGi, the"universal" 

ligandforallhumanFcyRBindingtothelowaffinityhumanFcyR(FcyRIJbFcyRJJaandFcyRIJI)was 

performedusingimmunecomplexes(FigurelA-B).BindingtothehighaffinityFcyRJwasdetermined 

usingmonomericJgG(FigureiF).EachoftheparentalIgGmoleculesshowedtheexpectedspecificity 

(iecomplexedIgGiboundtoallreceptorsJgG2failedtobindanyFcyRwiththeexceptionofFcyRJIa

H1 3 1 and1g04complexesboundonlytotheinhibitoryFcyRIJb).UncomplexedmonomericIgGiand 

JgG4,butnotJgG2,boundtothehighaffinityFcyRL 

[0094] ItwasfoundthattheJgG2-LLGGorIgG2-FLGGmAbsFcyRbindingprofileswere 

considerablydifferentfromIgG2andinthecaseofIgG2-FLGGwasalsodistinctfromJgG4(FigurelA

B).TheJgG2-LLGGmAbshowedaspecificityprofileequivalenttotheparentalIgGi(FigurelA-B).  

ThusthereplacementofonlythelowerhingeinIgG2wassufficienttoconferIgGi-likebindingthat 

distinctfrombothparentalJgGs(Figure1).InparticularthismutantmAbshowedsignificantlyenhanced 

bindingtotheinhibitoryFcyRJIbaswellasbroaderspecificitycomparedto1g04,bindingavidlytoboth 

FcyRIIIaallelicformswhichdonotbind1g02or1g04andalsototheFcyRJIa-R131 alsonormallyapoor 

binderofIgG2andIgG4.ThebindingtoFcyRIIa-11 1 3 1 ispresumablyacontributionfromtheIgG2 

backbone.HoweverlikemonomericIgG4,monomericIgG2-FLGGboundtothehighaffinityFcyRI 

(FigureiF)whichdoesnotbindIgG2.  

U 

[0095] Mutant IgG2 antibodies inhibit Api m 1 allergen-induced basophil activation 

ThemutantIgG2mAbswerealsoevaluatedfortheircapacitytomediateFcyRIIb-dependantinhibitionof 

allergicbasophilactivationby1gB.InparticulartheIgG2-FLGGIgG4-LLGGandIgG2-LLGG, 

antibodieswerecomparedtotheparentalIgG2,IgG4,andIgGifortheircapacitytomodulateFccRl 

activationofbasophilsfromIgE+atopicindividuals(honeybeevenomallergicpatients).Thebasophils 

inwashedbloodwerestimulatedwiththemajorhoneybeevenomallergenphospholipaseA2(Apim1

TNP)inthepresenceoftheanti-TNPIgG2orIgG4mAbs.TheresultsareshowninFigure2.  

nowincludedbindingtotheinhibitoryFcyRIJb.FurtherthereceptorbindingprofileofIgG2-FLGGwas
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[0096] Moststrikinglynear-completeinhibitionofApim1inducedbasophilactivationwasmediated 
bytheIgG2-LLGGandJgG2-FLGG(81%and85%inhibitionrespectively),butasexpectedtheparental 

1g02,whichdoesnotbindtoFeyRubdidnotinhibittheApim1response.Surprisinglyincontrastthe 

parentalIgG4andalsoJgG1, bothofwhichbindavidlytoFeyRubshowedcomparativelyweak 

inhibitionachievingonly42%and45%inhibitionrespectivelyatthehighestconcentrationused 

(4gIml).  

[0097] Mutation ofthe lower hinge improves mAb specificity for FeyRub 

SpecificityforFeyRubinteractionwasfurtherrefinedbyanadditionalmutationofthelowerhinge 

(Figure1)andevaluatedforpotencyintheBATassayusingwashedblood(ieplasma-free)orwhole 

blood(iecontainingphysiologicallevelsofJgG)a TheresultsareshowninFigures2,3and7.  

[0098] FirstapointmutationofL 2 3 5 EwasintroducedintoFLGGofthelowerhingesequenceof 

parentalIgG4-WTandofIgG2-FLGGmAbstocreateJgG4-FEGGandJgG2-FEGGrespectively.This 

mutationhasbeendescribedasablatingFcyRbindinggenerally(AlegrcMLetalafImmunol 

148(11):3461-3468,1992),andhasbeenusedforinactivationofFeykbindinginanumberofantibodies 

(ReddyMPetal., fImmunol164(4):1925- 1933, 2000)a Howeveritwasfoundherethatbindingto 

FeyRubisretained.  

[0099] TheL2 3 5 EmutationinJgG2-FEGGandJgG4-FEGGablatedbindingtoFeyRIoftheoriginal 

unmodifiedJgG2-FLGGandJgG4-WTdowntothenearbase-linelevelsofparentalJgG2-WT(Figure 

iF).Otherbackbone-dependentdifferenceswerealsoapparent.OntheJgG2backbonetheJgG2-FEGG 

andJgG2-FLGGmutantsshowedsimilarlowaffinityFeykbindingprofiles(FigurelA-B)includingthe 

U 

comparativedecreaseinbindingofJgG2-FEGGtobothallelesofFeyRIJIa(FigureiDB).Howeverthis 

contrastedstarklywiththeeffectofthesame mutationontheJgG4backboneintheIgG4-FEGGmAb 

(Figure1),andgreatlydiminishedbindinginthecontextoftheSELFmutation(Figure5F).  

[00100]ThemutantswerethenevaluatedinthewashedbloodBAT(Figure2)aHereanddespitean 

apparentpreferentialandimprovedbindingtoFeyRub(seeFigurelA),JgG4-FEGGshoweda 

surprisinglyweaklevelofinhibitionofbasophilactivation(42%)thatwassubstantiallyequivalenttothat 

ofJgG4-WT(45%).IncontrasttheequivalentsequenceontheJgG2backboneIgG2-FEGGantibody, 

retainedthemorepotentinhibitionseenwiththeoriginalIgG2-FLGGmutantandalsotheJgG2-LLGG 

(Figure2).  

[00101]Modifying C112 for improved mAb affinity and inhibitory potency 

InanattempttofurtherimproveFeyRubspecificitytworesiduesinCH2oftheFcdomainwere 

additionallymodified(seeTable1).ParticularlytwomutationsS 2 6 7 EandL328F(SELF)whichhavebeen 

abilitytobindreadilytoFeyRubbutalsototheFcyRJJa-H131andR 1 3 1 alleleswitonlyasmall
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usedintheIgGibackbone(ChuSYetalaMolImmunol45(15):3926-3933,2008)wereintroducedinto 

theJgG2-andJgG4-basedmAbsJgG2-FLGGJgG2-FEGGandJgG4-FEGGaswellastheparental 

JgG4antibody.Theantibodieswerethentestedforspecificity(seeFigures4-6)andinhibitorypotencyin 

allergenspecific(Figure3)andanti-IgEBAT(Figure7).Severaleffectswereapparent.Thatisthe 

introductionoftheSELFmutationsresultedinsignificantincreasesofaffinity(morethan'10fold 

increases)andalteredspecificityofbindingofbothmonomeric(Figure6)andcomplexedIgG(Figure5).  

MonomericIgG2-FLGG-SELFandJgG2-FEGG-SELFshowedhighaffinitybindingtoFc'yRIJb 

expressedonthecellsurface(KA89and32x106M 1 )respectively(Figure6A)andbyBLIanalysis(KA 

103and29x106M')(Figure4andTable4),whichare70-120foldincreasedaffinitycomparedtothe 

equivalentmAbswithouttheSELFmutations(Figure4andTable4).TheJgGl-SELFmutantshowed 

highaffinitybindingaspreviouslyreported(ChuSYetal.,MolImmunol45:3926-3933,2008).Notably, 

theseantibodieswiththeSELFmutationsshowed(4to6-fold)greaterbindingaffinityforFcyRJJa-R131 

thanforinhibitoryFeyRuboncells(Figure6ABandconfirmedbyBLIanalysisasshowninFigure4 

andTable4).  

[00102]Thisnewlyacquiredhighaffinitybindingwasalsoreflectedinagreatlyincreasedbinding 

avidityofimmunecomplexes(Figure5).Inadditiontheunexpectedimmunecomplexbindingofthe 

originalIgG2-FLGGandIgG2-FEGGmAbstotheFeyRlilforms(FigureiDE)wasablatedbythe 

SELFmutations(Figure5).TheeffectsofinclusionoftheSELF-mutationsontheJgG2backbonewas 

alsoevidentontheequivalentJgG4mAbs(Figure5)whichshowedsimilarlyincreasedbindingto 

FeyRubandFcyRJJa-R131,butnottoFCyMJaH131a 

[00103]Despitethemajoralterationstoaffinityandspecificityoftheinteractionwithlow-affinityFeyR.  

SELFshowedidenticalbindingasdidtheIgGi-SELFmutantantibody(Figures6FandID).Furtherit 

wasfoundimportantlythattheSELFmutationsinJgG2-FEGG-SELFandJgG4-FEGG-SELFdidnot 

overridetheablationofFcyRJbindingbytheL235EmutationobservedintheoriginalJgG2-FEGGor 

1g4-FEGG(FigureiF).Thusthiscombinationofantibodymutationsproducedamorerestricted 

specificitybutalsorobustbindingtotheinhibitoryFcyRJJb.  

inducedbySELF-mutationstheinteractionwithFcyRJwasunaffectedgtheJgG2-FLGGJgG2-FLGG-
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[00104]Table4 Bindingaffinities(KA(106Mini))ofrecombinantsolubleFcyRIIband 

recombinantsolubleFcyRIIa-Argl3ltomutantIgGmAbs 

FcReceptor IgGi IgG2 IgG2-LLGG IgG2-FLGG 

rSFcyRIJb 046(1) -aOll(3) OaSO±a18(4) 0a83±0a13(4) 

131 ND ND ND ND rsFcyRIJa-R 

FcReceptor IgG2-FEGG IgGl-SELF IgG2-SELF IgG2-FLGG- IgG2-FEGG

SELF SELF 

rsFcyRllb 0.40-a06(4) 74±4(7) 34±2(8) 103±8(8) 29±3(8) 

rsFcyRJJaR131 ND 349±38(3) 91±8(3) 630±75(3) 188±12(3) 

AffinitiesarefromglobalfittingtoLangmuir1:1bindingmodelKA±S.E.M.(n),n=numberofexperiments 

[00105]Inhibition ofbasophil activation in whole blood from allergic patients and healthy donors 

ThemutantJgG2mAbswerealsoevaluatedfortheirinhibitorypotencyinwholeblood:thatisinthe 

presenceofphysiologicallevelsofJgGusingtwoseparate1gB-dependentstimulieitherallergenApim 

basedmAbs(FigureIA)weremorepotentinhibitorsofallergeninducedactivationthantheIgG4-mAbs 

(FigureIB).IndeedIgG4,IgG4-FEGGandIgG4-LLGGwhichinhibitedactivationinwashedblood 

(Figure2)showedverypoorinhibitioninwholeblood(8%,8%,13%inhibitionrespectively).Incontrast, 

anddespitethepresenceofphysiologicalIgGtheIgG2-FLGGcontainingthelowerhingeofIgG4and 

whichbindsFeyRlIbwithlowaffinityretainedsubstantialinhibition(540oIC 5 0 =1.6~g/ml).In 

additiontheresultsshowedthatthepotencyoftheIgG2mAbswasgreatlyincreasedbytheinclusionof 

theSELFmutationsoftheC112region.ForinstancebindingoftheIgG2-FLGG-SELFandtheIgG2

FEGG-SELFwasimprovedatleast6-foldtoIC 5 0 =0.24~g/mland0.38~g/mlrespectively.  

InterestinglythemutantIgG2mAbswithSELFmutationsweresubstantiallymorepotentthantheirIgG4 

lowerhingeequivalents(egIgG2-FLGG-SELFhavingtheIgG4lowerhinge(IC 5 0 -0.24~g/ml) 

comparedtoIgG4-SELFIC 5 0 =1. 1~g/mlindicatingthenatureoftheIgGbackboneisasignificant 

factorindetermininginhibitorypotencyUintheseengineeredantibodies).  

1-T(Figure3)oranti-JgE-TNP(Figure7).IncomparisonwithcorrespondingIgG4mutantstheIgG2-
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[00106]ThemutantJgG2mAbswerealsotestedinasecond1gB!FecRi-dependentsystemtoensurethat 

thepotencywasnotuniquetotheallergensystem.Thatisassayswereconductedforbasophilsinwhole 

bloodstimulatedwitanti-IgE-TNPandtheresultsshowedthattherelativepotencyoftheinhibition 

mediatedbytheantibodieswasthesameasthatseenusingApim1-Tallergenstimulation;thatisIgG2

FLGG-SELF~JgG2-FEGG-SELF~IgGl-SELF>JgG2-FLGG~JgG2-FEGG»>JgG2andforthe 

JgG4backboneniAbsJgG4-SELF~1g04-FEGG-SELF»>JgG4-FEGG~1g04-LLGG~1g04.Thus 

theabilityofaparticularmutantmAbcontainingtoinhibitactivationofbasophilsanditsranking 

comparedtotheotherantibodiesusedwasequivalentwhetherthebasophilswereactivatedviaanti-hIgE

TNPfragmentsorApim1-TNP.  

[00107]The inhibitory function ofthe mutant JgG2 antibodies is impaired by FcyRIJb blockade 

TheexpectedexpressionoftheinhibitoryFeyRubreceptoronbloodbasophils(KepleyCLetal.,J 

AllergyGunImmunol106:337-348,2000)wasconfirmedbyflowcytometry(seeFigureSA).The 

FeyRubdependenceoftheinhibitionbytheIgOmAbsofJgE/FccRJbasophilactivationwasevaluated 

bytheblockadeofFcyRIJbexpressedonbasophilsusingtheFcyRJJb-specificmAb,112B6(FigureSB).  

Pre-treatmentofwholebloodwith112B6F(ab32fragmentspriortostimulationwithanti-JgE-TNPinthe 

presenceofJgG2-FLGGresultedinsignificantreductioninthepotencyofJgG2-FLGG(FigureSB).  

[00108]Inhibition ofFccRl induced calcium mobilization 

ThemutantJgG2antibodieswerealsotestedforFcyRJJb-dependentmodulationofJgE:FccRJinduced 

calciummobilisation(FigureSC).Cellsco-expressingFcyRJJbandtheFccRl(af3y2)complexwere 

sensitisedwith1gBandstimulatedwithanti-JgE-TNPinthepresenceoftheparentalanti-TNPJgG2or 

theJgG2-basedanti-TNPmutantmAbs(FigureSC).TheinhibitionoftheJgE/FccRJcalcium 

bothallergenoranti-IgEinducedactivationofbasophils(Figures3and5).TheJgG2-FLGG-SELFand 

JgG2-FEGG-SELFantibodiesshowedthegreatestinhibitionofcalciummobilisationandproduced 

similarreductionsinthemagnitudeandkineticsoftheresponse.InterestinglyJgG2-FLGGantibody 
whichdidnot U 2± 

containtheSELFmutationsstillshowedasubstantialreductionintheIgE/FccRICa 

response(FigureSC),whichisalsoconsistentwithitsinhibitionofbasophilactivationinwholeblood 

(Figure3).  

U 

[00109]Inhibition ofsurface IgE, B cell antigen receptor-induced calcium mobilization 

ThetherapeuticmAbomalizumabwasreformattedasanJgG4andIgG2antibodiesandtheseweretested 

forFcyRJJb-dependentmodulationofantigen(NJP22BSA)inducedcalciummobilisation(Figure9and 

Figure10).  

1100110]hAl.6Bcellsco-expressingFcyRJJbandNP-specificcellsurface1gBBCRweretreatedwith 

thetherapeuticmAbomalizumab(anIgGinAb)oromalizumabmutantmAbs(providedwithanJgG4 

mobilisationbythemAbscorrelatedwiththeiraffinityforFcyRJJbandwiththeirpotencyofinhibitionin
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backboneorasamutantJgG2antibodyaccordingtothepresentdisclosure)andtheBCRsubsequently 

stimulatedwiththeNP-relatedantigenNJP(22)BSAantigen.TheIgGiomalizumabtreatmentstrongly 

suppressedthesubsequentcalciummobilisationbyantigen(secondinjectionNJP(22)BSAFigure9A).  

TheIgG2-mutantanti-IgEtreatmentonlypartiallysuppressedthesubsequentcalciummobilisationby 

NIP(22)BSAantigen(secondinjectionFigure9B).LikeomalizumabbutunliketheJgG2counterpart, 

theJgG4-formattedanti-IgEstronglysuppressedantigenstimulatedcalciummobilisation(Figure9C).  

ThcscsuppressiveactivitiescorrelatewiththeabilityofIgGiand1g04toengageinhibitoryFc'yRIJb1, 

while1g02isunabletobindFcyRJIb1.  

1100111]TheeffectofmAbstargetingtheBCRonantigenstimulationwasevaluatedonhAlABcells 

co-expressingFcyRJJb1usinganti-IgEmAbscomprisingthevariabledomainsofomalizumabprovided 

withanIgG2backbone(Figure10).TreatmentoftheBcellsco-expressing1gBBCRandthehuman 

FcyRJIb1with1g02formofomalizumabresultedinpartialsuppressionoftheantigen(NIP)-specifichu

1gBBCR-triggeredcalciumfluxincomparisontothebuffercontrol(secondinjectionNIP(22)BSA, 

Figure1GA). ThispartialsuppressionisindependentofFcyRIJb1sinceJgG2doesnotbindFcyRllb.  

HowevertreatmentwithomalizumabprovidedasanJgG2-FLGGantibodylargelysuppressedthe 

antigen-specifichu-JgEBCRtriggeredcalciumflux(secondinjectionFigurelOB).Alsoomalizumab 

providedasanIgG2-FEGGmAbalsosuppressedantigentriggeredcalciumflux(secondinjectionFigure 

bC),butlesspotentlythantheJgG2-FLGGformattedmAb.TheformofomalizumabprovidedasJgG2

FLGG-SELFmAbalsosuppressedtheantigen-stimulatedresponse(secondinjectionFigurelOD)while 

thesuppressionbytheJgG2-FEGG-SELFform(FigurelOB)wasequivalenttothatoftheJgG-FLGG 

mAb.Overallregulationofthe1gBBCRhadthehierarchyofFLGG-SELF>FLGG~FEGG-SELF> 

mutationsinthisJgG2format.  

Discussion 

1100112]Thetargetingofimmunecheckpointshasemergedasasignificantstrategyformodulating 

leukocyteresponsesindisease.FcyRJIbisoneoftheearliestimmunecheckpointsdescribed(HibbsML 

etal.,ProcNatiAcadSciUSA83:6980-6984,1986).ItsmodulationofITAM-dependentsignalling 

pathwaysutilisedbyFccRIotheractivatingtypeFcRsandtheBcellantigenreceptor, regulates 

antibody-dependantleukocytefunctionininnateandadaptiveimmunity.Thisincludestheinhibitionof 

IgE-dependantbasophilactivation(CadyCTetal.,ImmunolLett130(1-2):57-65,2010)andtheBcell 

antigenreceptor(AmigorenaSetal.,Science256:1808-1812,1992).Intheworkdescribedinthis 

exampleitwasfoundthat'functionallyinert!?humanJgG2canbeusedasascaffoldforthedevelopment 

ofmAbswithmodifiedFcyRspecificity/affinitytoharnesstheinhibitorypotencyofFcyRJJbbymutating 

thesequenceofthelowerhinge.Indeedinthiswayitwasfoundtobepossibletoexploittheinhibitory 

FEGG>JgG2,whichbroadlycorrelatedwiththerankorderofFcyRJJbbindingactivityofthese
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potencyofFeyRubsoastomodulatetheactivating-typereceptorFecRItotherebyinhibitIgE/FecRI 

allergenoranti-IgEactivationofhumanbasophils.Moreoverprovidingananti-IgEmAbassuchmutant 

JgG2antibodieswaseffectivefortheinhibitionofantigenstimulationofasurface1gBBcellreceptor.  

SuchmutantJgG2antibodiesthereforeofferconsiderablepromiseasthebasisofnovelmAbtherapeutics 

fortreatingorpreventingallergicresponses.  

1100113]Throughoutthespecificationandtheclaimsthatfollowunlessthecontextrequiresotherwise 
thewords'comprise"and!?include!?andvariationssuchascomprising'and'including"willbe 

understoodtoimplytheinclusionofastatedintegerorgroupofintegersbutnottheexclusionofany 

otherintegerorgroupofintegers.  

1100114]Thereferencetoanypriorartinthisspecificationisnotandshouldnotbetakenasan 
acknowledgementofanyformofsuggestionthatsuchpriorartformspartofthecommongeneral 

knowledge.  

1100115]Itwillbeappreciatedbythoseskilledintheartthatthemethodsandusesofthe 
immunotherapeuticprotein(egmutantIgG2antibody)andcompositiondisclosedhereinarenotrestricted 

bytheparticularapplication(s)described.Neitherarethemethodsusesandcompositionrestxictedin 

theirpreferredembodiment(s)withregardtotheparticularelementsand/orfeaturesdescribedordepicted 

U Itwillalsobeappreciatedthatthemethodsandusesoftheimmunotherapeuticproteinand 

capableofnumerousrearrangementsmodificationsandsubstitutionswithoutdepartingfromthescopeof 

thedisclosureassetforthanddefinedbythefollowingclaims.  

compositiondisclosedhereinarenotlimitedtotheembodimentorembodimentsdisclosedbutare
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CLAIMS 

1. Amethodoftreatingadiseaseorconditioninasubjectwhereinbindingtoand/oractivation 

ofFeyRubisbeneficialinthetreatmentorpreventionofsaiddiseaseorcondition U method 

comprisingadministeringtosaidsubjectaneffectiveamountofanimmunotherapeuticprotein 

comprisingatleastoneheavychainpolypeptidederivedfromanIgG2antibodywhereinsaidheavy 

chainpolypeptidecomprisesatleastconstantheavydomains2and3(C112andCH3)andthelower 

hingeandthesequenceofthelowerhingecomprisesamutationenablingtheimmunotherapeutic 

proteintobindtoand/oractivateFeyRub.  

2. Themethodofclaim1whereintheheavychainpolypeptideisaheavychaincomponentof 

anFcfragment.  

3. Themethodofclaim1whereintheimmunotherapeuticproteinisamutantJgG2antibody.  

4. Themethodofanyoneofclaims1to3,whereinthemutationcomprisesthesubstitutionof 

thelowerhingesequenceorthesubstitutionofoneormoreaminoacid(s)withinthelowerhinge 

sequenceatpositions233-236(EUnumbering).  

5. Themethodofclaim1or2whereinthelowerhingesequencecomprisestheaminoacid 

sequence: 

1 23 5 

wherein 
1 xisselectedfromproline(P)andglutamicacid(B), 
2 xisselectedfromvaline(V), leucine(L)andphenylalanine(F), 

U x3isselectedfromleucine(L), alanine(A)andglutamicacid(B), and 
5 xisselectedfromglycine(G)andproline(P),orisabsent, 

butwiththeprovisothatthelowerhingedoesnotconsistofawildtypeJgG2lowerhinge 

sequence.  

6. Themethodofanyoneofclaims1to5,whereinthelowerhingesequencecomprisesan 

aminoacidsequenceselectedfromthegroupconsistingof:ELLGGEFLGGEFLGPandEFEGG.  

'1. Themethodofanyoneofclaims1to6,whereintheimmunotherapeuticproteinbindstoand 

activatesFcyRIJbtorecruitFcyRJJbinhibitoryfunction.  

or
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8. Themethodofanyoneofclaims1to6,whereintheimmunotherapeuticproteinbindsto 

FcyRJIbtoinduceFcyRJIb-mediatedendocytosis/internalisation('' 1?) 

9. Themethodofanyoneofclaims1to6,whereintheimmunotherapeuticproteinbindsto 

FcyRJIbtoinduceFcyRJIb-mediatedscaffolding.  

10. Themethodofanyoneofclaims1to9,whereintheimmunotherapeuticproteinfurther 

comprisesS267Eand/orL328Faminoacidsubstitution(s)(EUnumbering)intheCH2regionoftheat 

leastoneoftheheavychainpolypeptide.  

11. Themethodofanyoneofclaims1to9,whereinthelowerhingesequencecomprisesthe 

aminoacidsequenceEFLGG.  

12. Themethodofanyoneofclaims1to9,whereinthelowerhingesequencecomprisesthe 

aminoacidsequenceEFEGGandtheimmunotherapeuticproteinfurthercomprisesS267Eand/or 

L328Faminoacidsubstitution(s)(EUnumbering)intheCH2regionoftheatleastoneheavychain 

polypeptide.  

13. Themethodofanyoneofclaims1to9,whereintheimmunotherapeuticproteinincludesno 

furthermutation(s)withintheconstantheavyregionoftheheavychainpolypeptides.  

14. Themethodofclaim10or12,whereinthesubjectishomozygousforFeyRila-il131 

orhumanisedmonoclonalantibody(nAb).  

16. Themethodofanyoneofclaims1to15whereinthediseaseorconditiontobetreatedis 

selectedfromallergicdiseasesautoimmunediseasesandconditionsotherinflammatorydiseases 

infectiousdiseasesandproliferativediseases.  

1'7. Themethodofclaim16,whereinthediseaseorconditiontobetreatedisanallergicdisease 

andtheimmunotherapeuticproteincomprisesanantigenbindingregionwhichspecificallybindstoan 

allergen.  

18. Themethodofclaim17,whereintheimmunotherapeuticproteinmcdiatcsFeyRlib-dependant 

inhibitionofallergicbasophilactivationby1gB.  

15. Themethodofanyoneofclaims1to14whereintheimmunotherapeuticproteinisahuman
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19~ Themethodofclaim17,whereinthediseaseorconditiontobetreatedisanautoimmune 

diseaseandtheimmunotherapeuticproteincomprisesanantigenbindingregionwhichspecifically 

bindstoanautoantigen.  

20. Themethodofclaim19,whereintheautoimmunediseaseissystemiclupuserythematosus 

(SLE)ormultiplesclerosis(MS).  

21. Themethodofanyoneofclaims1to16whereinthediseaseorconditiontobetreatedisa 

cancerandtheimmunotherapeuticproteincomprisesanantigenbindingregionwhichspecifically 

bindstoacancerantigen.  

22. Themethodofanyoneofclaims1to16whereinthe U 

immunotherapeuticproteincomprises 
U 

anantigenbindingregionwhichspecificallybindsto: 

(a)anantigen; 

(b)anantibodyboundtoanactivatingreceptor 

S 

(c)anantibody(ligand)bindingdomainofanactivatingreceptor 
(d)asubunitofanactivatingreceptor; 

(e)anantigenboundtoanimmunoglobulincomponentofaBCRcomplex;or 

(UasubunitofaBCRcomplexoranassociatedIg-aorf3chains.  

23. Useofanimmunotherapeuticproteinasdefinedinanyoneofclaims1to22,fortreatinga 

diseaseorconditionwhereinbindingtoand/oractivationofFeyRubisbeneficial.  

manufactureofamedicamentfortreatingadiseaseorconditionwhereinbindingtoand/oractivation 

ofFeyRubisbeneficial.  

25. Apharmaceuticalcompositionormedicamentcomprisinganimmunotherapeuticproteinas 

definedinanyoneofclaims1to22andapharmaceuticallyacceptablecarrierdiluentand/or 

excipienta 

24. Useofanimmunotherapeuticproteinasdefinedinanyoneofclaims1to22,inthe























                         SEQUENCE LISTING

<110>  The Macfarlane Burnet Institute for Medical Research and 
       Public Health Ltd
       Genmab A/S
 
<120>  MODIFIED IMMUNOGLOBULIN WITH AFFINITY FOR FcGAMMARIIb AND METHOD 
       OF USE THEREOF

<130>  55982PCT

<150>  AU2020904823
<151>  2020‐12‐23

<160>  31    

<170>  PatentIn version 3.5

<210>  1
<211>  5
<212>  PRT
<213>  Homo sapiens

<400>  1

Glu Leu Leu Gly Gly 
1               5   

<210>  2
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Mutant lower hinge sequence derived from human IgG4

<400>  2

Glu Phe Leu Gly Gly 
1               5   

<210>  3
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Mutant lower hinge sequence



<400>  3

Glu Phe Glu Gly Gly 
1               5   

<210>  4
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Lower hinge sequence

<220>
<221>  MISC_FEATURE
<222>  (1)..(1)
<223>  Xaa can be proline (P) or glutamic acid (E)

<220>
<221>  MISC_FEATURE
<222>  (2)..(2)
<223>  Xaa can be valine (V), leucine (L) or phenylalanine (F)

<220>
<221>  MISC_FEATURE
<222>  (3)..(3)
<223>  Xaa can be leucine (L), alanine (A) or glutamic acid (E)

<220>
<221>  MISC_FEATURE
<222>  (5)..(5)
<223>  Xaa can be glycine (G) or proline (P)

<400>  4

Xaa Xaa Xaa Gly Xaa 
1               5   

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

<220>
<223>  Lower hinge sequence



<400>  5

Glu Phe Leu Gly Pro 
1               5   

<210>  6
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Mutant lower hinge sequence

<400>  6

Phe Leu Gly Gly 
1               

<210>  7
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Mutant lower hinge sequence

<400>  7

Leu Leu Gly Gly 
1               

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

<220>
<223>  Mutant lower hinge sequence

<400>  8

Phe Glu Gly Gly 
1               

<210>  9
<211>  4



<212>  PRT
<213>  Homo sapiens

<400>  9

Cys Pro Pro Cys 
1               

<210>  10
<211>  6
<212>  PRT
<213>  Homo sapiens

<400>  10

Pro Glu Leu Leu Gly Gly 
1               5       

<210>  11
<211>  5
<212>  PRT
<213>  Homo sapiens

<400>  11

Pro Pro Val Ala Gly 
1               5   

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

<220>
<223>  FEGG lower hinge sequence

<400>  12

Pro Glu Phe Glu Gly Gly 
1               5       

<210>  13
<211>  6
<212>  PRT
<213>  Homo sapiens



<400>  13

Pro Glu Phe Leu Gly Gly 
1               5       

<210>  14
<211>  4
<212>  PRT
<213>  Homo sapiens

<400>  14

Pro Val Ala Gly 
1               

<210>  15
<211>  1398
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Anti‐TNP mAb formatted as IgG2‐FEGG‐SELF variant

<400>  15
aagcttacca tggtgcttag tttgctgtat ctgctcaccg ccctgcctgg aatcctgagc       60

gaggtgcagt tgcaggaatc tggtcccagt ctagttaagc ccagccagac actgagcctg      120

acatgtagtg tgaccggtga cagcattaca agcggctact ggaactggat cagacaggtg      180

ccaggaaaca aactcgaata catggggttc atcaattaca gtggcaatac ttactataat      240

cccagcctga gaagcagaat ttctataacc agagacacca gcaaaaacca gtactttctg      300

cacctgaaca gcgtaacaac ggaagacacc gccacctatt actgcgccag ggccaactgg      360

gatgtgttcg catactgggg ccagggcact ctggtgacgg tgagcgccgc gtcgacaaaa      420

ggccctagcg tctttccact cgccccatgt tcaagaagca ccagcgagtc aactgcggct      480

ttgggctgct tggtgaagga ttacttccca gagcctgtca ctgtcagctg gaatagcggg      540

gctctgacca gtggagtgca cacctttccc gccgtgttac agagcagcgg cctctatagc      600

ctgagcagtg tggtaactgt gccctcgagc aattttggta cccagaccta tacatgcaat      660

gtcgatcata aacccagtaa cacaaaggta gacaagacag tcgaaagaaa atgctgtgtg      720



gagtgccctc cttgccccgc ccccgagttt gagggggggc cttcggtttt tctttttcca      780

cctaaaccga aagacaccct gatgatcagc aggacaccag aagtgacatg tgtcgtcgtg      840

gacgtagagc atgaagaccc ggaggtgcaa ttcaactggt atgttgatgg tgtggaagtg      900

cataatgcaa aaactaagcc acgggaggaa cagttcaata gcacattcag agtagttagc      960

gttctgactg tcgtgcacca agattggctg aacgggaagg aatacaagtg taaggtgagc     1020

aacaaaggtt ttcccgctcc aattgagaaa acaatttcta agaccaaagg acagccccgg     1080

gagccacagg tgtatactct gccgcctagc agggaggaaa tgaccaagaa ccaggtgagc     1140

ctgacctgtc tggtgaaagg cttctacccc agcgatatcg cagttgagtg ggagagcaat     1200

ggccaacccg agaacaacta caagactacg ccccccatgc ttgatagcga cggatcattt     1260

ttcctgtact caaaactgac cgtggacaaa agcagatggc agcagggaaa cgttttcagt     1320

tgctcagtga tgcacgaagc gctgcacaat cattatactc agaaaagcct gagcttgagc     1380

ttaggaaaat gatctaga                                                   1398

<210>  16
<211>  460
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Anti‐TNP mAb formatted as IgG2‐FEGG‐SELF variant

<400>  16

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

Ser Glu Val Gln Leu Gln Glu Ser Gly Pro Ser Leu Val Lys Pro Ser 
            20                  25                  30          

Gln Thr Leu Ser Leu Thr Cys Ser Val Thr Gly Asp Ser Ile Thr Ser 
        35                  40                  45              

Gly Tyr Trp Asn Trp Ile Arg Gln Val Pro Gly Asn Lys Leu Glu Tyr 
    50                  55                  60                  



Met Gly Phe Ile Asn Tyr Ser Gly Asn Thr Tyr Tyr Asn Pro Ser Leu 
65                  70                  75                  80  

Arg Ser Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn Gln Tyr Phe 
                85                  90                  95      

Leu His Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys 
            100                 105                 110         

Ala Arg Ala Asn Trp Asp Val Phe Ala Tyr Trp Gly Gln Gly Thr Leu 
        115                 120                 125             

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

Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys 
145                 150                 155                 160 

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

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

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

Phe Gly Thr Gln Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn 
    210                 215                 220                 

Thr Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro 
225                 230                 235                 240 

Pro Cys Pro Ala Pro Glu Phe Glu 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 Glu His Glu Asp Pro Glu Val Gln 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 Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr 
305                 310                 315                 320 

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

Ser Asn Lys Gly Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr 
            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 Met 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 Leu Gly Lys 
    450                 455                 460 



<210>  17
<211>  1398
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Anti‐TNP mAb formatted as IgG2‐FLGG‐SELF variant

<400>  17
aagcttacca tggtgcttag tttgctgtat ctgctcaccg ccctgcctgg aatcctgagc       60

gaggtgcagt tgcaggaatc tggtcccagt ctagttaagc ccagccagac actgagcctg      120

acatgtagtg tgaccggtga cagcattaca agcggctact ggaactggat cagacaggtg      180

ccaggaaaca aactcgaata catggggttc atcaattaca gtggcaatac ttactataat      240

cccagcctga gaagcagaat ttctataacc agagacacca gcaaaaacca gtactttctg      300

cacctgaaca gcgtaacaac ggaagacacc gccacctatt actgcgccag ggccaactgg      360

gatgtgttcg catactgggg ccagggcact ctggtgacgg tgagcgccgc gtcgacaaaa      420

ggccctagcg tctttccact cgccccatgt tcaagaagca ccagcgagtc aactgcggct      480

ttgggctgct tggtgaagga ttacttccca gagcctgtca ctgtcagctg gaatagcggg      540

gctctgacca gtggagtgca cacctttccc gccgtgttac agagcagcgg cctctatagc      600

ctgagcagtg tggtaactgt gccctcgagc aattttggta cccagaccta tacatgcaat      660

gtcgatcata aacccagtaa cacaaaggta gacaagacag tcgaaagaaa atgctgtgtg      720

gagtgccctc cttgccccgc ccccgagttt ctgggggggc cttcggtttt tctttttcca      780

cctaaaccga aagacaccct gatgatcagc aggacaccag aagtgacatg tgtcgtcgtg      840

gacgtagagc atgaagaccc ggaggtgcaa ttcaactggt atgttgatgg tgtggaagtg      900

cataatgcaa aaactaagcc acgggaggaa cagttcaata gcacattcag agtagttagc      960

gttctgactg tcgtgcacca agattggctg aacgggaagg aatacaagtg taaggtgagc     1020

aacaaaggtt ttcccgctcc aattgagaaa acaatttcta agaccaaagg acagccccgg     1080

gagccacagg tgtatactct gccgcctagc agggaggaaa tgaccaagaa ccaggtgagc     1140

ctgacctgtc tggtgaaagg cttctacccc agcgatatcg cagttgagtg ggagagcaat     1200



ggccaacccg agaacaacta caagactacg ccccccatgc ttgatagcga cggatcattt     1260

ttcctgtact caaaactgac cgtggacaaa agcagatggc agcagggaaa cgttttcagt     1320

tgctcagtga tgcacgaagc gctgcacaat cattatactc agaaaagcct gagcttgagc     1380

ttaggaaaat gatctaga                                                   1398

<210>  18
<211>  463
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Anti‐TNP mAb formatted as IgG2‐FLGG‐SELF variant

<400>  18

Lys Leu Thr Met Val Leu Ser Leu Leu Tyr Leu Leu Thr Ala Leu Pro 
1               5                   10                  15      

Gly Ile Leu Ser Glu Val Gln Leu Gln Glu Ser Gly Pro Ser Leu Val 
            20                  25                  30          

Lys Pro Ser Gln Thr Leu Ser Leu Thr Cys Ser Val Thr Gly Asp Ser 
        35                  40                  45              

Ile Thr Ser Gly Tyr Trp Asn Trp Ile Arg Gln Val Pro Gly Asn Lys 
    50                  55                  60                  

Leu Glu Tyr Met Gly Phe Ile Asn Tyr Ser Gly Asn Thr Tyr Tyr Asn 
65                  70                  75                  80  

Pro Ser Leu Arg Ser Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn 
                85                  90                  95      

Gln Tyr Phe Leu His Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr 
            100                 105                 110         

Tyr Tyr Cys Ala Arg Ala Asn Trp Asp Val Phe Ala Tyr Trp Gly Gln 
        115                 120                 125             



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

Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala 
145                 150                 155                 160 

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 
                165                 170                 175     

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

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

Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn Val Asp His Lys 
    210                 215                 220                 

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

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

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

Pro Glu Val Thr Cys Val Val Val Asp Val Glu His Glu Asp Pro Glu 
        275                 280                 285             

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 
    290                 295                 300                 

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val Val Ser 
305                 310                 315                 320 

Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys 



                325                 330                 335     

Cys Lys Val Ser Asn Lys Gly Phe Pro Ala Pro Ile Glu Lys Thr Ile 
            340                 345                 350         

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

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

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

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

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

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

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys 
    450                 455                 460             

<210>  19
<211>  723
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Chimeric anti‐TNP light chain

<400>  19
atggattccc aggcccaggt gctcatgctg ttactcctgt gggtctccgg aacctgcggc       60

gacatagtga tgtcacagag cccaagcagc cttgcagtgt ctgttggtga gaaggtgacc      120

atgagctgca agtcaagcca gagcctgctc tatagcagca atcagaagaa ctatttggcc      180



tggtatcaga gaaaacccgg ccagagccct aagctcctta tttattgggc tagcacacgc      240

gagtccggcg tgccggacag atttaccggc agcggtagcg gcaccgattt tactttgacc      300

atctcgtctg taaaggccga agacctggca gtgtattact gtcaacatta ttactcatct      360

ccctacactt tcggaggggg gaccaaactg gaaattaagc gtacggttgc tgccccttct      420

gtcttcatct tccctcccag cgatgaacag ctgaaaagtg ggacagcgag tgtagtgtgc      480

ctgctaaaca atttttaccc acgggaggcc aaagtgcagt ggaaagtgga caacgctctg      540

caaagtggaa attctcagga gtccgtcaca gagcaggact cgaaggacag cacttacagc      600

ttgtcaagca ccctgacgct gagcaaagcc gattacgaga agcacaaggt gtacgcatgc      660

gaagttacgc accaaggact gagtagccca gtcacaaaga gcttcaacag gggggaatgt      720

tag                                                                    723

<210>  20
<211>  240
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Chimeric anti‐TNP light chain

<400>  20

Met Asp Ser Gln Ala Gln Val Leu Met Leu Leu Leu Leu Trp Val Ser 
1               5                   10                  15      

Gly Thr Cys Gly Asp Ile Val Met Ser Gln Ser Pro Ser Ser Leu Ala 
            20                  25                  30          

Val Ser Val Gly Glu Lys Val Thr Met Ser Cys Lys Ser Ser Gln Ser 
        35                  40                  45              

Leu Leu Tyr Ser Ser Asn Gln Lys Asn Tyr Leu Ala Trp Tyr Gln Arg 
    50                  55                  60                  

Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg 
65                  70                  75                  80  



Glu Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp 
                85                  90                  95      

Phe Thr Leu Thr Ile Ser Ser Val Lys Ala Glu Asp Leu Ala Val Tyr 
            100                 105                 110         

Tyr Cys Gln His Tyr Tyr Ser Ser Pro Tyr Thr Phe Gly Gly Gly Thr 
        115                 120                 125             

Lys Leu Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
    130                 135                 140                 

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

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val 
                165                 170                 175     

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln 
            180                 185                 190         

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
        195                 200                 205             

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
    210                 215                 220                 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
225                 230                 235                 240 

<210>  21
<211>  1404
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Anti‐IgE formatted as IgG4

<400>  21



atgggctggt cctgcatcat cctgtttctg gtggccacag ccaccggcgt gcactctgaa       60

gtgcagctgg tggaatctgg cggcggactg gtgcagcctg gcggatctct gagactgagc      120

tgtgccgtgt ccggctacag catcaccagc ggctactctt ggaactggat ccggcaggcc      180

cctggcaagg gactggaatg ggtggcctcc atcacctacg acggcagcac caactacaac      240

cccagcgtga agggccggat caccatcagc agggacgaca gcaagaacac attctacctg      300

caaatgaaca gcctgcgggc cgaggacacc gccgtgtact attgtgccag aggcagccac      360

tacttcggcc actggcactt tgccgtgtgg ggccagggaa caacggtcac cgtgtctgca      420

gcgtcgacaa aaggtcccag cgtgtttccc ctggctcctt gtagcagaag cacgtcagaa      480

agtacagctg ccctgggatg cctggtgaaa gattattttc ccgagcccgt taccgtttcc      540

tggaatagtg gcgccctgac ctcgggcgtg catacttttc ccgctgttct gcagagcagc      600

ggcctgtata gcctgagcag tgtggtgact gttccgtcta gcagcctggg taccaagact      660

tatacatgca acgtggacca taagcctagc aatactaagg tagataagcg agtggagagc      720

aagtacggcc ccccctgccc tagctgtccc gcacctgagt ttctaggcgg gcccagcgtg      780

tttctgttcc ccccgaagcc taaagatacc ctgatgatca gcagaacacc cgaagtgacc      840

tgcgtggttg tggacgtcag ccaggaagat cctgaggtgc agttcaattg gtacgtggac      900

ggcgtggagg tgcacaatgc taagacaaag ccccgcgaag agcaattcaa cagcacatat      960

agagtagtat ctgtgctgac cgtgctgcac caggattggc tgaacggcaa ggaatacaaa     1020

tgtaaagtga gcaacaaggg cttacccagt agcatcgaga agaccattag caaagcaaaa     1080

ggtcaacccc gggagcccca ggtgtacacc ctgcctccga gccaagagga aatgacaaag     1140

aatcaggtga gcctgacctg cctggtgaag ggattttacc ccagcgatat tgctgtggag     1200

tgggagagca atgggcaacc agagaataac tacaaaacga ccccaccagt attagactcg     1260

gacggatctt tcttcttgta ttcgcggctg actgtggaca agagcagatg gcaagagggc     1320

aatgttttca gctgtagcgt tatgcacgaa gcgctgcaca atcattatac tcagaaaagc     1380

ctgagcttga gcttaggaaa atga                                            1404

<210>  22



<211>  467
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Anti‐IgE formatted as IgG4

<400>  22

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly 
1               5                   10                  15      

Val His Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln 
            20                  25                  30          

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Tyr Ser Ile 
        35                  40                  45              

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

Leu Glu Trp Val Ala Ser Ile Thr Tyr Asp Gly Ser Thr Asn Tyr Asn 
65                  70                  75                  80  

Pro Ser Val Lys Gly Arg Ile Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                85                  90                  95      

Thr Phe Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val 
            100                 105                 110         

Tyr Tyr Cys Ala Arg Gly Ser His Tyr Phe Gly His Trp His Phe Ala 
        115                 120                 125             

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ala Ala Ser Thr Lys 
    130                 135                 140                 

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu 
145                 150                 155                 160 

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro 



                165                 170                 175     

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr 
            180                 185                 190         

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val 
        195                 200                 205             

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn 
    210                 215                 220                 

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

Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro Glu Phe Leu Gly 
                245                 250                 255     

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 
            260                 265                 270         

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln 
        275                 280                 285             

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val 
    290                 295                 300                 

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr 
305                 310                 315                 320 

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly 
                325                 330                 335     

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile 
            340                 345                 350         

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val 
        355                 360                 365             



Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser 
    370                 375                 380                 

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu 
385                 390                 395                 400 

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro 
                405                 410                 415     

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val 
            420                 425                 430         

Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met 
        435                 440                 445             

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser 
    450                 455                 460                 

Leu Gly Lys 
465         

<210>  23
<211>  1401
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Anti‐IgE formatted as IgG2variant

<400>  23
atgggctggt cctgcatcat cctgtttctg gtggccacag ccaccggcgt gcactctgaa       60

gtgcagctgg tggaatctgg cggcggactg gtgcagcctg gcggatctct gagactgagc      120

tgtgccgtgt ccggctacag catcaccagc ggctactctt ggaactggat ccggcaggcc      180

cctggcaagg gactggaatg ggtggcctcc atcacctacg acggcagcac caactacaac      240

cccagcgtga agggccggat caccatcagc agggacgaca gcaagaacac attctacctg      300

caaatgaaca gcctgcgggc cgaggacacc gccgtgtact attgtgccag aggcagccac      360



tacttcggcc actggcactt tgccgtgtgg ggccagggaa caacggtcac cgtgtctgca      420

gcgtcgacaa aaggccctag cgtctttcca ctcgccccat gttcaagaag caccagcgag      480

tcaactgcgg ctttgggctg cttggtgaag gattacttcc cagagcctgt cactgtcagc      540

tggaatagcg gggctctgac cagtggagtg cacacctttc ccgccgtgtt acagagcagc      600

ggcctctata gcctgagcag tgtggtaact gtgccctcga gcaattttgg tacccagacc      660

tatacatgca atgtcgatca taaacccagt aacacaaagg tagacaagac agtcgaaaga      720

aaatgctgtg tggagtgccc tccttgcccc gcccccccag tggccgggcc ttcggttttt      780

ctttttccac ctaaaccgaa agacaccctg atgatcagca ggacaccaga agtgacatgt      840

gtcgtcgtgg acgtatccca tgaagacccg gaggtgcaat tcaactggta tgttgatggt      900

gtggaagtgc ataatgcaaa aactaagcca cgggaggaac agttcaatag cacattcaga      960

gtagttagcg ttctgactgt cgtgcaccaa gattggctga acgggaagga atacaagtgt     1020

aaggtgagca acaaaggtct gcccgctcca attgagaaaa caatttctaa gaccaaagga     1080

cagccccggg agccacaggt gtatactctg ccgcctagca gggaggaaat gaccaagaac     1140

caggtgagcc tgacctgtct ggtgaaaggc ttctacccca gcgatatcgc agttgagtgg     1200

gagagcaatg gccaacccga gaacaactac aagactacgc cccccatgct tgatagcgac     1260

ggatcatttt tcctgtactc aaaactgacc gtggacaaaa gcagatggca gcagggaaac     1320

gttttcagtt gctcagtgat gcacgaagcg ctgcacaatc attatactca gaaaagcctg     1380

agcttgagct taggaaaatg a                                               1401

<210>  24
<211>  466
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Anti‐IgE formatted as IgG2variant

<400>  24

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly 
1               5                   10                  15      



Val His Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln 
            20                  25                  30          

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Tyr Ser Ile 
        35                  40                  45              

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

Leu Glu Trp Val Ala Ser Ile Thr Tyr Asp Gly Ser Thr Asn Tyr Asn 
65                  70                  75                  80  

Pro Ser Val Lys Gly Arg Ile Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                85                  90                  95      

Thr Phe Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val 
            100                 105                 110         

Tyr Tyr Cys Ala Arg Gly Ser His Tyr Phe Gly His Trp His Phe Ala 
        115                 120                 125             

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ala Ala Ser Thr Lys 
    130                 135                 140                 

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu 
145                 150                 155                 160 

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro 
                165                 170                 175     

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr 
            180                 185                 190         

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val 
        195                 200                 205             

Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn 



    210                 215                 220                 

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

Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly 
                245                 250                 255     

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

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu 
        275                 280                 285             

Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His 
    290                 295                 300                 

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg 
305                 310                 315                 320 

Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly Lys 
                325                 330                 335     

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu 
            340                 345                 350         

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

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu 
    370                 375                 380                 

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp 
385                 390                 395                 400 

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met 
                405                 410                 415     



Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp 
            420                 425                 430         

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His 
        435                 440                 445             

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu 
    450                 455                 460                 

Gly Lys 
465     

<210>  25
<211>  1404
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Anti‐IgE formatted as IgG2‐FEGG‐SELF variant

<400>  25
atgggctggt cctgcatcat cctgtttctg gtggccacag ccaccggcgt gcactctgaa       60

gtgcagctgg tggaatctgg cggcggactg gtgcagcctg gcggatctct gagactgagc      120

tgtgccgtgt ccggctacag catcaccagc ggctactctt ggaactggat ccggcaggcc      180

cctggcaagg gactggaatg ggtggcctcc atcacctacg acggcagcac caactacaac      240

cccagcgtga agggccggat caccatcagc agggacgaca gcaagaacac attctacctg      300

caaatgaaca gcctgcgggc cgaggacacc gccgtgtact attgtgccag aggcagccac      360

tacttcggcc actggcactt tgccgtgtgg ggccagggaa caacggtcac cgtgtctgca      420

gcgtcgacaa aaggccctag cgtctttcca ctcgccccat gttcaagaag caccagcgag      480

tcaactgcgg ctttgggctg cttggtgaag gattacttcc cagagcctgt cactgtcagc      540

tggaatagcg gggctctgac cagtggagtg cacacctttc ccgccgtgtt acagagcagc      600

ggcctctata gcctgagcag tgtggtaact gtgccctcga gcaattttgg tacccagacc      660

tatacatgca atgtcgatca taaacccagt aacacaaagg tagacaagac agtcgaaaga      720



aaatgctgtg tggagtgccc tccttgcccc gcccccgagt ttgagggggg gccttcggtt      780

tttctttttc cacctaaacc gaaagacacc ctgatgatca gcaggacacc agaagtgaca      840

tgtgtcgtcg tggacgtaga gcatgaagac ccggaggtgc aattcaactg gtatgttgat      900

ggtgtggaag tgcataatgc aaaaactaag ccacgggagg aacagttcaa tagcacattc      960

agagtagtta gcgttctgac tgtcgtgcac caagattggc tgaacgggaa ggaatacaag     1020

tgtaaggtga gcaacaaagg ttttcccgct ccaattgaga aaacaatttc taagaccaaa     1080

ggacagcccc gggagccaca ggtgtatact ctgccgccta gcagggagga aatgaccaag     1140

aaccaggtga gcctgacctg tctggtgaaa ggcttctacc ccagcgatat cgcagttgag     1200

tgggagagca atggccaacc cgagaacaac tacaagacta cgccccccat gcttgatagc     1260

gacggatcat ttttcctgta ctcaaaactg accgtggaca aaagcagatg gcagcaggga     1320

aacgttttca gttgctcagt gatgcacgaa gcgctgcaca atcattatac tcagaaaagc     1380

ctgagcttga gcttaggaaa atga                                            1404

<210>  26
<211>  467
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Anti‐IgE formatted as IgG2‐FEGG‐SELF variant

<400>  26

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly 
1               5                   10                  15      

Val His Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln 
            20                  25                  30          

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Tyr Ser Ile 
        35                  40                  45              

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



Leu Glu Trp Val Ala Ser Ile Thr Tyr Asp Gly Ser Thr Asn Tyr Asn 
65                  70                  75                  80  

Pro Ser Val Lys Gly Arg Ile Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                85                  90                  95      

Thr Phe Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val 
            100                 105                 110         

Tyr Tyr Cys Ala Arg Gly Ser His Tyr Phe Gly His Trp His Phe Ala 
        115                 120                 125             

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ala Ala Ser Thr Lys 
    130                 135                 140                 

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu 
145                 150                 155                 160 

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro 
                165                 170                 175     

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr 
            180                 185                 190         

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val 
        195                 200                 205             

Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn 
    210                 215                 220                 

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

Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Glu Phe Glu Gly 
                245                 250                 255     

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 



            260                 265                 270         

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Glu His 
        275                 280                 285             

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val 
    290                 295                 300                 

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe 
305                 310                 315                 320 

Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly 
                325                 330                 335     

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Phe Pro Ala Pro Ile 
            340                 345                 350         

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

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser 
    370                 375                 380                 

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu 
385                 390                 395                 400 

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro 
                405                 410                 415     

Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val 
            420                 425                 430         

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met 
        435                 440                 445             

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser 
    450                 455                 460                 



Leu Gly Lys 
465         

<210>  27
<211>  1404
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Anti‐IgE formatted as IgG2‐FLGG‐SELF variant

<400>  27
atgggctggt cctgcatcat cctgtttctg gtggccacag ccaccggcgt gcactctgaa       60

gtgcagctgg tggaatctgg cggcggactg gtgcagcctg gcggatctct gagactgagc      120

tgtgccgtgt ccggctacag catcaccagc ggctactctt ggaactggat ccggcaggcc      180

cctggcaagg gactggaatg ggtggcctcc atcacctacg acggcagcac caactacaac      240

cccagcgtga agggccggat caccatcagc agggacgaca gcaagaacac attctacctg      300

caaatgaaca gcctgcgggc cgaggacacc gccgtgtact attgtgccag aggcagccac      360

tacttcggcc actggcactt tgccgtgtgg ggccagggaa caacggtcac cgtgtctgca      420

gcgtcgacaa aaggccctag cgtctttcca ctcgccccat gttcaagaag caccagcgag      480

tcaactgcgg ctttgggctg cttggtgaag gattacttcc cagagcctgt cactgtcagc      540

tggaatagcg gggctctgac cagtggagtg cacacctttc ccgccgtgtt acagagcagc      600

ggcctctata gcctgagcag tgtggtaact gtgccctcga gcaattttgg tacccagacc      660

tatacatgca atgtcgatca taaacccagt aacacaaagg tagacaagac agtcgaaaga      720

aaatgctgtg tggagtgccc tccttgcccc gcccccgagt ttctgggggg gccttcggtt      780

tttctttttc cacctaaacc gaaagacacc ctgatgatca gcaggacacc agaagtgaca      840

tgtgtcgtcg tggacgtaga gcatgaagac ccggaggtgc aattcaactg gtatgttgat      900

ggtgtggaag tgcataatgc aaaaactaag ccacgggagg aacagttcaa tagcacattc      960

agagtagtta gcgttctgac tgtcgtgcac caagattggc tgaacgggaa ggaatacaag     1020

tgtaaggtga gcaacaaagg ttttcccgct ccaattgaga aaacaatttc taagaccaaa     1080



ggacagcccc gggagccaca ggtgtatact ctgccgccta gcagggagga aatgaccaag     1140

aaccaggtga gcctgacctg tctggtgaaa ggcttctacc ccagcgatat cgcagttgag     1200

tgggagagca atggccaacc cgagaacaac tacaagacta cgccccccat gcttgatagc     1260

gacggatcat ttttcctgta ctcaaaactg accgtggaca aaagcagatg gcagcaggga     1320

aacgttttca gttgctcagt gatgcacgaa gcgctgcaca atcattatac tcagaaaagc     1380

ctgagcttga gcttaggaaa atga                                            1404

<210>  28
<211>  467
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Anti‐IgE formatted as IgG2‐FLGG‐SELF variant

<400>  28

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly 
1               5                   10                  15      

Val His Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln 
            20                  25                  30          

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Tyr Ser Ile 
        35                  40                  45              

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

Leu Glu Trp Val Ala Ser Ile Thr Tyr Asp Gly Ser Thr Asn Tyr Asn 
65                  70                  75                  80  

Pro Ser Val Lys Gly Arg Ile Thr Ile Ser Arg Asp Asp Ser Lys Asn 
                85                  90                  95      

Thr Phe Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val 
            100                 105                 110         



Tyr Tyr Cys Ala Arg Gly Ser His Tyr Phe Gly His Trp His Phe Ala 
        115                 120                 125             

Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ala Ala Ser Thr Lys 
    130                 135                 140                 

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu 
145                 150                 155                 160 

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro 
                165                 170                 175     

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr 
            180                 185                 190         

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val 
        195                 200                 205             

Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn 
    210                 215                 220                 

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

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

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 
            260                 265                 270         

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Glu His 
        275                 280                 285             

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val 
    290                 295                 300                 

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe 



305                 310                 315                 320 

Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly 
                325                 330                 335     

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Phe Pro Ala Pro Ile 
            340                 345                 350         

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

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser 
    370                 375                 380                 

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu 
385                 390                 395                 400 

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro 
                405                 410                 415     

Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val 
            420                 425                 430         

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met 
        435                 440                 445             

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser 
    450                 455                 460                 

Leu Gly Lys 
465         

<210>  29
<211>  714
<212>  DNA
<213>  Homo sapiens

<400>  29
atgggctggt cctgcatcat cctgtttctg gtggccacag ccaccggcgt gcacagcgat       60



atccagctga cacagagacc cagcagcctg tctgccagcg tgggcgacag agtgaccatc      120

acctgtagag ccagccagag cgtggactac gacggcgaca gctacatgaa ctggtatcag      180

cagaagcccg gcaaggcccc caagctgctg atctacgccg ccagctacct ggaaagcggc      240

gtgcccagca gattttccgg cagcggctct ggcaccgact tcaccctgac catcagctcc      300

ctgcagcccg aggacttcgc cacctactac tgccagcaga gccacgagga cccctacacc      360

tttggccagg gcaccaaggt ggaaatcaag cggacagtgg ccgctcccag cgtgttcatc      420

ttcccaccta gcgacgagca gctgaagtcc ggcacagcct ctgtcgtgtg cctgctgaac      480

aacttctacc cccgcgaggc caaggtgcag tggaaggtgg acaatgccct gcagagcggc      540

aacagccagg aaagcgtgac cgagcaggac agcaaggact ccacctacag cctgagcagc      600

accctgacac tgagcaaggc cgactacgag aagcacaagg tgtacgcctg cgaagtgacc      660

caccagggcc tgtctagccc cgtgaccaag agcttcaacc ggggcgagtg ctaa            714

<210>  30
<211>  237
<212>  PRT
<213>  Homo sapiens

<400>  30

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly 
1               5                   10                  15      

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

Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Val 
        35                  40                  45              

Asp Tyr Asp Gly Asp Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro Gly 
    50                  55                  60                  

Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala Ser Tyr Leu Glu Ser Gly 
65                  70                  75                  80  



Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
                85                  90                  95      

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln 
            100                 105                 110         

Gln Ser His Glu Asp Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu 
        115                 120                 125             

Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser 
    130                 135                 140                 

Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn 
145                 150                 155                 160 

Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala 
                165                 170                 175     

Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys 
            180                 185                 190         

Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp 
        195                 200                 205             

Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu 
    210                 215                 220                 

Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
225                 230                 235         

<210>  31
<211>  4
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Lower hinge sequence



<220>
<221>  MISC_FEATURE
<222>  (1)..(1)
<223>  Xaa can be proline (P) or glutamic acid (E)

<220>
<221>  MISC_FEATURE
<222>  (2)..(2)
<223>  Xaa can be valine (V), leucine (L) or phenylalanine (F)

<220>
<221>  MISC_FEATURE
<222>  (3)..(3)
<223>  Xaa can be leucine (L), alanine (A) or glutamic acid (E)

<400>  31

Xaa Xaa Xaa Gly 
1               
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