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ANTIBODIESAGAINSTINFLUENZAAVIRUSES 

STATEMENTREGARDINGSEQUENCELISTING 

TheSequenceListingassociatedwiththisapplicationisprovidedintext 

5 formatinlieuofapapercopyandisherebyincorporatedbyreferenceintothe 

specification.ThenameofthetextfilecontainingtheSequenceListingis 

93058541iWOSEQUENCELJSTJN&txt.Thetextfileis44.4KBwascreatedon 

November16,2021,andisbeingsubmittedelectronicallyviaEFS-Web.  

BACKGROUND 

10 Influenzaisaninfectiousdiseasewhichspreadsaroundtheworldinyearly 

outbreaksresultingperyearinaboutthreemilliontoaboutfivemillioncasesofsevere 

illnessandabout290,000to650,000respiratorydeaths(WHOInfluenza(Seasonal) 

FactsheetNovember6,2018).Themostcommonsymptomsinclude:asuddenonset 

offevercough(usuallydry),headachemuscleandjointpainseveremalaise(feeling 

15 unwell),sorethroatandaninnynose.Theincubationperiodvariesbetweenonetofour 

daysalthoughusuallysymptomsbeginabouttwodaysafterexposuretothevirus.  

Complicationsofinfluenzamayincludepneumoniasinusinfectionsandworseningof 

chronicunderlyingdisease.  

20 Influenzaiscausedbyinfluenzavirusanantigenicallyandgeneticallydiverse 

groupofvirusesofthefamilyOrthomyxoviridaethatcontainanegative-sensesingle

strandedsegmentedRINAgenome.Ofthefourtypesofinfluenzavirus(ABCand 

D),threetypes(ABandC)areknowntoaffecthumans.InfluenzatypeAvirusesare 

typicallythemostvirulenthumanpathogensandcausethemostseveredisease.  

25 InfluenzaAvirusescanbecategorizedbasedonthedifferentsubtypes S 

ofmajor 
surfaceproteinspresent:Hemagglutinin(HA)andNeuraminidase(NA).Thereareat 

least18influenzaAsubtypesdefinedbytheirhemagglutinin("HA")proteins.TheHAs 

canbeclassifiedintotwogroups.Group1includesHiH2,H5,H6,H8,H9,Hi1,H12, 

H13,H16andH17subtypesandgroup2includesH3,H4H7,H1OH14andHitS 

1 

previoushealthproblemssuchasasthmaorheartfailuresepsisorexacerbationof
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subtypes.WhileallsubtypesarefoundinbirdsmostlyHiH2andH3subtypescause 

diseaseinhumans.H5H7andH9subtypeshavecausedsporadicsevereinfectionsin 

humansandmaygenerateanew S 

pandemic.InfluenzaAvirusescontinuouslyevolve 
generatingnewvanantsaphenomenoncalledantigenicdrift.Asaconsequence, 

5 antibodiesproducedinresponsetopastvirusesmaybepoorly-ornon-protective 

againstnewdriftedviruses.Aconsequenceisthatnewvaccineshavetobeproduced 

everyyearagainstHiandH3virusesthatarepredictedtoemergeaprocessthatisvery 

costlyandnotalwaysefficient.ThesameappliestotheproductionofaHSinfluenza 

vaccine.  

10 HAisamajorsurfaceproteinofinfluenzaAvirusandistheprimarytargetof 

neutralizingantibodiesthatareinducedbyinfectionorvaccination.Withoutwishingto 

beboundbytheoryHAisresponsibleforbindingthevirustocellswithsialicacidon 

thecellmembranesuchascellsintheupperrespiratorytractorerythrocytes.In 

additionHAmediatesfusionoftheviralenvelopetotheendosomemembrane, 

15 followingareductioninpHfacilitatingescapeofthevirusintothecytoplasm.  

HAisahomotrimericintegralmembraneglycoprotein.TheHAtrimeris 

composedofthreeidenticalmonomerseachmadeofanintactHAOsinglepolypeptide 

chainwithHAlandHA2regionslinkedby2disulfidebridges.EachHA2region 
,, 

adoptsalphahelicalcoiled-coilstructureandprimarilyformsthe"stemorstalk" 

structures("head"regionofHA).TheglobularHAheadregionmediatesbindingtothe 

sialicacidreceptorwhiletheHAstemmediatesthesubsequentfusionbetweenthe 

viralandcellularmembranesthatistriggeredinendosomebylowpH.Whilethe 

immunodominantHAglobularheaddomainhashighplasticitywithdistinctantigenic 

25 sitesundergoingconsistentantigenicdrifttheHAstemregionisrelativelyconserved 

amongsubtypes.Currentinfluenzavaccinesmostlyinduceanimmuneresponseagainst 

theimmunodominantandvariableHAheadregionwhichevolvesfasterthanthestem 

regionofHA(KirkpatrickBQiuXWilsonPCBahlJKrammerF.Theinfluenza 

virushemagglutininheadevolvesfasterthanthestalkdomain.SciRep.2018Jul 

30 11;8(1):10432).Thereforeaparticularinfluenzavaccineusuallyconfersprotectionfor 

nomorethanafewyearsandannualre-developmentofinfluenzavaccinesisrequired.  

2 

20 regionofHAwhiletheHAlregionisasmallglobulardomaincontainingamixofct/fl
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AccordinglymodalitiesforbroadlyneutralizinginfluenzaAvirusinfectionsin 

particularwithimprovedpotencyareneeded.  

BR[EITDESCRIPTIONOFTHEDRAWINGS 

5 Figure1showsaworkflowforanti-"HA"(hemagglutinin)stemmonoclonal 

antibodydiscoverydescribedinfurtherdetailinExample1.  

Figure2showsbindingofmonoclonalantibodies"FEW11" (alsoreferred-to 

hereinas'FHF11-WT", VII:SEQIDNO.:, 9 

S 

SEQIDNO.:11ML:SEQIDNO.:20)toinfluenzaAvirus(JAV)-denved 

10 hemagglutinins(HA)sasdeterminedbyflowcytometryusingHA-expressing 

mammaliantargetcells.Acomparatorantibody"FMO8"(VII:SEQEDNO.:43~ 

SEQIDNO.:44)wasalsotested.  

Figures3Aand3BshowbindingofFHF11andFHF12togroupIJAV-derived 

HiH2,HSandH9(Figure3A)andgroupIIJAV-derivedH3(Figure3B)measured 

15 byELJSAreportedasLogECSO(ng/ml).BindingbyacomparatorantibodyFMO8 

wasalsomeasured.  

Figure4showsbindingofFHF11andFHF12toHAfromanHiNiSwine 

cellswasmeasuredbyflowcytometry.Bindingwasmeasuredatantibody 

20 concentrationsof50~g/ml,10j~tg/ml,2~g/mland0.4~g/ml.Mockstainingisshown 

asanegativecontrol.BindingbyacomparatorantibodyFMO8wasalsomeasured.  

Figure5showslackofpolyreactivityofFBI'11andFBI'12,astestedagainst 

humanepithelialtype2(HEP-2)cells.Apolyreactivecomparator"FJ6v3. 11. 18"was 

includedasapositivecontrolandanti-paramyxovinisantibody"MPES"wasincluded 

25 asanegativecontrol.  

Figures6Aand6BshowinvitroneutralizationofHlNlandH3N2JAV 

pseudovinisbyFHF11andFHF12.Figure6AshowsneutralizationofHiNi 

A/California//07/2009.Figure6BshowsneutralizationofH3N2AlAichi/2/68.Data 

forcomparatorantibodiesFMO8andFYiisalsoshown.  

3 

Eurasianavian-like(EA)strainA/Swine/Jiangsu/J004/2018expressedonmammalian
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Figures7Aand7BshowinvitroneutralizationofH5andH7pseudotyped 

virusesbyFHF11andFHF12.DataforcomparatorantibodyFMOSisalsoshown.  

Figure7AshowsneutralizationofH5/VN/11/94pp.Figure7Bshowsneutralizationof 

H7/JT/99pp.  

5 Figures8Aand8Bshowactivationof(F158)FcyRJJJa(Figure8A)and(Vi58) 

FcyRJJa(Figure8B)variantsbyFuEl1,asdescribedinExample1.FMO8(comprising 

M428LandN434S("LS"alsoidentifiedas"MLNS"herein)mutationsintheFc),and 

FYi(comprisingG236RandL328R("GRLR")mutationsintheFc)wereincludedas 

9 

10 Figures9A-9Dprovideschematicillustrationsoflightchainandheavychain 

complementaritydeterminingregions(CDRs)ofFMO8(whichutilizesthesameVH6

1/DH3-3genesasFBI'11andFHIF12)interactingwithHA.InteractionsofFMO8 

CDRswiththeinfluenzaHA(Figure9A),withHAfusionpeptide(Figure9B),witha 

hydrophobicgrooveinHA(Figure9C),andHAHelixA(Figure9D)areillustrated.  

15 Figures1OA-1OBrelatetoFIlE11andsequence-engineeredvariantsthereof 

Figure1OAsummarizesbindingofFHF11-WTandfifteen(15)FHF11variant 

antibodies(vitovi5)tomammaliancellsexpressingdifferentHAsubtypesderived 

fromvirusescirculatingintheanimalreservoirasmeasuredbyFACS.Datafor 

comparatorantibodyFMO8isalsoshown.Stainingwithsecondaryantibodyonlyand 

summarizesmutationsinthevariableregion(s)(versusparentalFHIF11-WT)thatwere 

madetoproducetheindicatedFHF11variants.  

Figure11showsbinding(reportedasLogECSO(ng/mL)),byFHF11-WT(VH: 

SEQJDNO.:ZvfrSEQJDNO.:8),FHF11v3(VH:SEQJDNO.:3LML:SEQID 

25 NO.:8),FHF11v6(VH:SEQIDNO.:34'/L:SEQIDNO.:8),andFHFllv9(VH:SEQ 

IDNO.:37~"/L:SEQIDNO.:8),, aswellasbycomparatorantibodiesFYiandFMOS, 

toHAsderivedfromapanelofhumanH3N2IAVsubtypesasmeasuredbyELISA.  

Thepanelisshowntotherightofthegraph.GeometricmeanEC5Oandgeometric 

meanSDfactorEC5Oforeachantibodyareshowninthetableatthebottomrightofthe 

30 figure.  

4 

20 fullstainingofmock-infectedcellswereincludedasnegativecontrols.Figure1OB
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Figure12showsbinding(reportedasLogEC5O(ng/mL))byFEW11-WT, 

FHF11v3,FHF11v6,andFHF11v9,aswellasbycomparatorantibodiesFYiand 

FMOStoHAsderivedfromapanelofhumanHiNiH2N2,H5N1,andH9N2JAV 

subtypes.Thepanelisshowntotherightofthegraph.GeometricmeanEC5Oand 

5 GeometricmeanSDfactorEC5Oforeachantibodyareshowninthetableatthebottom 

rightofthefigure.  

Figure13showsbindingkineticsofFHF11-WTFuEl1v3,FuEl1v6,and 

FHIF11v9,aswellasofcomparatorantibodiesFYiandFMO8,toHSHA("HA-S"),as 

measuredbyBio-LayerInterferometry(BLI).Dissociationisreportedaskdis(1/5), 

10 associationisreportedaskon(1/Ms),andKDwascalculatedfromtheratioofkdis/kon.  

Figure14showsbindingkineticsofFHF11-WTFEEl1v3,FEEl1v6,and 

FIlE11v9,aswellasofcomparatorantibodiesFYiandFMO8,toH7HA("HA-7")as 

measuredbyBLI.Dissociationisreportedaskdis(us),associationisreportedaskon 

(1/Ms),andKDwascalculatedfromtheratioofkdis/kon.  

15 FigureiSAshowsinvitroneutralizationofH5pseudovinisbyFEW11("FHF11 

WT"inthefigure)andfifteen(15)variantantibodiesgeneratedfromFBI'11WTat 

increasingantibodyconcentrations(Figure15A).Figure1SBshowsinvitro 

neutralizationofH5pseudovirusbyFEW11("FEW11WT', S 

inthefigure)andtwelve 
(12)variantantibodiesgeneratedfromFEW11WTandreportedas1C50(ng/ml)values.  

S 

wereselectedforfurtheranalysisFHF11v3,FEWi1v6,andFEWi1v9.CalculatedJCSO 

values(ng/mL)areshownattherightofFiguresiSAandBC.  

Figures16A-16FshowinvitroneutralizationofRiNiandH3N2subtypes 

HiNiAIPR/8/34(Figure16A),HiNiA/SolomonJslands/3/06(Figure16B),HiNi 

25 AlCalifornia/2009(Figure16C),H3N2AlAichi/2/68(Figure16D),H3N2 

AlBrisbane/1O/07(Figure16E),andH3N2A/HongKong/68(Figure16F)byFEWi1

WTandvariantantibodiesFEWi1v3,FEWi1v6,andFEWi1v9.Dataforcomparator 

antibodiesFYiandFMO8isalsoshown.Calculated1C50and1C90values(ng/mL)are 

shownbelowthegraphineachfigure.  

30 Figures17Aand17BshowactivationofFcyRJJJabyFEW11v9.Activation 

wasmeasuredusinganNEAT-mediatedluciferasereporterinengineeredJurkatcells 

5 

20 Figure1SCshowsneutralizationdataforFEW11-WTandthreevariantantibodiesthat
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S 

followingcontactwithinfluenza-infectedA549cells.A549cellswerepre-infectedwith 

HiNi(Figure17A)orH3N2(Figure17B).DataforcomparatorantibodiesFMOSLS 

andFYl-GRERisalsoshown.  

Figures18Aand18BshowactivationofFcyRJJabyFEW11v9.Activationwas 

5 measuredusinganNEAT-mediatedluciferasereporterinengineeredJurkatcells 
S 

followingcontactwithinfluenza-infectedA549cells.A549cellswerepre-infectedwith 

HiNi(Figure18A)orH3N2(Figure18B).DataforcomparatorantibodiesFMO8LS 

andFYl-GRERisalsoshown.  

Figure19showspharmacokineticpropertiesofFHF11v9("FuEl1v9-LS"), 

10 FHIF12("FHIF12-LS"),andFMO8("FMOSLS")M428L/N434SFcvariantsintg32 

mice.Antibodywasadministeredattheindicateddose.Calculatedhalf-lifevaluesare 

identifiedbytheboxes.  

Figures20A-20Dshowmeasurementsofbodyweightoverfifteendaysin 

BALB/cmiceinfectedwithHiNiA/PuertoRico/8/34followingpre-treatmentwith 

15 FEEl1v9.Antibodywasadministeredat6mg/kg(Figure20A),2mg/kg(Figure20B), 

0.6mg/kg(Figure20C),or0.2mg/kg(Figure20D),onedaypriortoinfectionwitha 

LD9O(900olethaldose)ofA/PuertoRico/8/34.Bodyweightofmicereceivinga 

vehiclecontrolwasalsomeasured(leftgraphineachfigure).  

Figures21A-21Dshowmeasurementsofbodyweightoverfifteendaysin 

FuEl1v9.Antibodywasadministeredat6mg/kg(Figure21A),2mg/kg(Figure21B), 

0.6mg/kg(Figure21C),or0.2mg/kg(Figure21D),onedaypriortoinfectionwitha 

LD9O(900olethaldose)ofH3N2A/HongKong/68.Bodyweightofmicereceivinga 

vehiclecontrolwasalsomeasured(leftgraphineachfigure).  

25 Figures22Aand22BshowsurvivaloverfifteendaysofBALB/cmiceinfected 

withHiNiA/PuertoRico/8/34(Figure22A)orH3N2A/HongKong/8/68(Figure22B) 

followingpre-treatmentwithFBI'11v9attheindicateddose.Survivalinmicepre

treatedwithavehiclecontrolwasalsomeasured.  

Figure23showsinvitroneutralizationofRiNiandH3N2subtypesby 

30 FIlE11v9andcomparatorantibodyFMOSMLNS(akaFMOSLS),measuredbyJAV 

nucleoproteinstaining.  

6 

20 BALB/cmiceinfectedwithH3N2A/HongKong/68followingpre-treatmentwith
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Figures24Aand24Bshowthedesignofaninvivostudytoevaluate 

prophylacticactivityofFHF11v9("mAb-11" inFigure24A)andacomparator 

antibodyFMOSMILNS("mAb-OS"inFigure24A),inBalb/cmiceinfectedwith 

A/PuertoRico/8/34orA/HongKong/8/68.Figure24Ashowsinteral/athedosingand 

5 virusstrainsusedinthestudy.Figure24Bshowsthetimelineandendpointsofthe 

study.  

Figure25showsnegativearea-under-the-curvepeakvalues(reportedasECSO 

injtg/ml)comparedwithJgGconcentrationinserumfromarea-under-the-curve 

analysisofbodyweightlossinBALB/cmiceinfectedwithA/PuertoRico/8/34(HiNi 

10 leftgraph)orA/HongKong/8/68(H3N2,rightgraph)followingtreatmentwith 

FIlE11v9orcomparatorantibodyFMO8MLNS.  

Figures26Aand26BshowinvivopharmacokineticpropertiesofFHF11v9and 

comparatorantibodyFMO8MLNSinSCuDtg32mice.Figure26Ashows 

concentrationofantibodyovertime(reportedas~tg/ml)over30dayspost

15 administration.ThetableinFigure26Bshowscalculatedhalf-life(reportedindays) 

highlightedbyabox.  

DETAILEDDESCRIPTION 

andpotentlyneutralizeinfectionbyvariousinfluenzaAviruses(JAys).Alsoprovided 

20 arepolynucleotidesthatencodetheantibodiesandantigen-bindingfragmentsvectors, 

hostcellsandrelatedcompositionsaswellasmethodsofusingtheantibodiesnucleic 

acidsvectorshostcellsandrelatedcompositionstotreat(e.g.,reducedelay, 

eliminateorprevent)aJAVinfectioninasubjectand/orinthemanufactureofa 

medicamentfortreatingaJAVinfectioninasubject.  

25 Priortosettingforththisdisclosureinmoredetailitmaybehelpfultoan 

understandingthereoftoprovidedefinitionsofcertaintermstobeusedherein.  

Additionaldefinitionsaresetforththroughoutthisdisclosure.  

Inthepresent S 

descnptionanyconcentrationrangepercentagerangeratio 
rangeorintegerrangeistobeunderstoodtoincludethevalueofanyintegerwithinthe 

7 

Providedhereinareantibodiesandantigen-bindingfragmentsthatcanbindto
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recitedrangeandwhenappropriatefractionsthereof(suchasonetenthandone 

hundredthofaninteger),unlessotherwiseindicated.Alsoanynumberrangerecited 

hereinrelatingtoanyphysicalfeaturesuchaspolymersubunitssizeorthicknessare 

tobeunderstoodtoincludeanyintegerwithintherecitedrangeunlessotherwise 

5 indicated.Asusedhereintheterm"about"means+200ooftheindicatedrangevalue 

orstructureunlessotherwiseindicated.Insomeembodiments,"about"includes+ 

2000 +150~+1000 or+50ooftheindicatedrangevalueorstructureunless 

otherwiseindicated.Itshouldbeunderstoodthattheterms"aand"an"asusedherein 

refertooneormoreoftheenumeratedcomponents.Theuseofthealternative(e.g., 

10 or")shouldbeunderstoodtomeaneitheronebothoranycombinationthereofofthe 

alternatives.Asusedhereintheterms,,S "have and"compriseareused 

synonymouslywhichtermsandvariantsthereofareintendedtobeconstruedasnon

limiting.  

"Optional"or"optionally"meansthatthesubsequentlydescribedelement, 

15 componenteventorcircumstancemayormaynotoccurandthatthedescription 

includesinstancesinwhichtheelementcomponenteventorcircumstanceoccursand 

instancesinwhichtheydonot.  

Inadditionitshouldbeunderstoodthattheindividualconstructsorgroupsof 

constructsderivedfromthevariouscombinationsofthestructuresandsubunits 

constructorgroupofconstructswassetforthindividually.Thusselectionofparticular 

structuresorparticularsubunitsiswithinthescopeofthepresentdisclosure.  

Thetermconsistingessentiallyof'isnotequivalenttocomprising"andrefers 

tothespecifiedmaterialsorstepsofaclaimortothosethatdonotmateriallyaffectthe 
S 

25 basiccharactensticsofaclaimedsubjectmatter.Forexampleaproteindomain 

regionormodule(e.g.,abindingdomain)oraproteinconsistsessentiallyof'a 

particularaminoacidsequencewhentheaminoacidsequenceofadomain, region 

moduleorproteinincludesextensionsdeletionsmutationsoracombinationthereof 

(e.g.,aminoacidsattheamino-orcarboxy-terminusorbetweendomains)thatin 
30 combinationcontributetoatmost200o(eg atmost150oft~0 ~ , ~, 60o, 50o 40o 30 

20oorlOo)ofthelengthofadomain, regionmoduleorproteinanddonot 

8 

20 describedhereinaredisclosedbythepresentapplicationtothesameextentasifeach
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substantiallyaffect(i.e.,donotreducetheactivitybymorethan500osuchasnomore 

than40%300o,250o200o,150o 50oorlOo)theactivityofthedomain(s), 

region(s),module(s),orprotein(e.g.,thetargetbindingaffinityofabindingprotein).  

Asusedherein"aminoacid"referstonaturallyoccurringandsyntheticamino 

5 acidsaswellasaminoacidanalogsandaminoacidmimeticsthatfunctioninamanner 

similartothenaturallyoccurringaminoacids.Naturallyoccurringaminoacidsare 

thoseencodedbythegeneticcodeaswellasthoseaminoacidsthatarelatermodified, 

e.g.,hydroxyproliney-carboxyglutamateand0-phosphoserine.Aminoacidanalogs 

refertocompoundsthathavethesamebasicchemicalstructureasanaturallyoccurring 

10 aminoacidiKe.,anu-carbonthatisboundtoahydrogenacarboxylgroupanamino 

groupandanRgroupe.g., homoserinenorleucinemethioninesulfoxidemethionine 

methylsulfonium.SuchanalogshavemodifiedRgroups(e.g., norleucine)ormodified 

peptidebackbonesbutretainthesamebasicchemicalstructureasanaturallyoccurring 

aminoacid.Aminoacidmimeticsrefertochemicalcompoundsthathaveastructure 

15 thatisdifferentfromthegeneralchemicalstructureofanaminoacidbutthatfunctions 

inamannersimilartoanaturallyoccurringaminoacid.  

Asusedherein"mutation"referstoachangeinthesequenceofanucleicacid 

moleculeorpolypeptidemoleculeascomparedtoareferenceorwild-typenucleicacid 

moleculeorpolypeptidemolecule, respectively.Amutationcanresultinseveral 
e 

nucleotide(s)oraminoacid(s).  

A"conservativesubstitution"referstoaminoacidsubstitutionsthatdonot 

significantlyaffectoralterbindingcharacteristicsofaparticularprotein.Generally, 

conservativesubstitutionsareonesinwhichasubstitutedaminoacidresidueisreplaced 

25 withanaminoacidresiduehavingasimilarsidechain.Conservativesubstitutions 

includeasubstitutionfoundinoneofthefollowinggroups:Group1:Alanine(Alaor 

A),Glycine(GlyorG),Serine(SerorS),Threonine(Thror . Group2:Asparticacid 

(AsporD),Glutamicacid(GluorZ);Group3:Asparagine(AsnorN),Glutamine(Gln 

orQ);Group4:Arginine(ArgorR),Lysine(LysorK),Histidine(HisorH);Group5: 

30 Isoleucine(IleorI),Leucine(LeuorL),Methionine(MetorM),Valine(ValorV);and 

Group6:Phenylalanine(PheorF),Tyrosine(TyrorY),Tryptophan(TrporW).  

9 

20 differenttypesofchangeinsequenceincludingsubstitutioninsertionordeletionof
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Additionallyoralternativelyaminoacidscanbegroupedintoconservativesubstitution 

groupsbysimilarfunctionchemicalstructureorcomposition(e.g.,acidicbasic, 

aliphaticaromaticorsulfur-containing).Forexampleanaliphaticgroupingmay 

includeforpurposesofsubstitutionGlyAlaValLeuandIle.Otherconservative 

5 substitutionsgroupsinclude:sulfur-containing:MetandCysteine(CysorC);acidic: 

AspGluAsnandGlnsmallaliphaticnonpolarorslightlypolarresidues:AlaSer 

ThrProandGly;polarnegativelychargedresiduesandtheiramides:AspAsn, Glu 
andGln;polarpositivelychargedresidues: S 

HisArgandLys;largealiphaticnonpolar 

residues:MetLeu, IleValandCys;andlargearomaticresidues:PheTyrandTrp.  

10 AdditionalinformationcanbefoundinCreighton(1984)ProteinsW.H.Freemanand 

Company.  

Asusedhereinprotein"orpolypeptide"referstoapolymerofaminoacid 

residues.Proteinsapplytonaturallyoccurringaminoacidpolymersaswellasto 

aminoacidpolymersinwhichoneormoreaminoacidresidueisanartificialchemical 

15 mimeticofacorrespondingnaturallyoccurringaminoacidandnon-naturallyoccurring 

aminoacidpolymers.Variantsofproteinspeptidesandpolypeptidesofthisdisclosure 

arealsocontemplated.Incertainembodimentsvariantproteinspeptidesand 

polypeptidescompriseorconsistofanaminoacidsequencethatisatleast700o,750 

8 0 0 o,8 5 0 o9 0 0 o,910o 9 2 0 o,9 3 0 o,9 4 0 o,9 5 0 o,9 6 0 o 9 7 0 o, 9 8 0 o 9 9 0 oor99.90 

describedherein.  

"Nucleicacidmolecule"orpolynucleotide"orpolynucleicacid"referstoa 

polymericcompoundincludingcovalentlylinkednucleotideswhichcanbemadeupof 

naturalsubunits(e.g., purineorpyrimidinebases)ornon-naturalsubunits(e.g., 

25 morpholinering).Purinebasesincludeadenineguaninehypoxanthineandxanthine, 

andpynmidinebasesincludeuracilthymineandcytosine.Nucleicacidmolecules 

includepolyribonucleicacid(EdNA),whichincludesmRNAmicroRiNAsiRINAviral 

genomicRINAandsyntheticEdNAandpolydeoxyribonucleicacid(DNAalsoreferred 

toasdeoxyribonucleicacid),whichincludescDNAgenomicDNAandsynthetic 

30 DNAeitherofwhichmaybesingleordoublestranded.Ifsingle-strandedthenucleic 

acidmoleculemaybethecodingstrandornon-coding(anti-sense)strand.Anucleic 

10 

20 identicaltoanaminoacidsequenceofadefinedorreferenceaminoacidsequenceas
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acidmoleculeencodinganaminoacidsequenceincludesallnucleotidesequencesthat 

encodethesameaminoacidsequence.Someversionsofthenucleotidesequencesmay 

alsoincludeintron(s)totheextentthattheintron(s)wouldberemovedthroughco-or 

post-transcriptionalmechanisms.Inotherwordsdifferentnucleotidesequencesmay 

5 encodethesameaminoacidsequenceastheresultoftheredundancyordegeneracyof 

thegeneticcodeorbysplicing.  

Insomeembodimentsthepolynucleotidecomprisesamodifiednucleosidea 

cap-1structureacap-2structureoranycombinationthereofIncertainembodiments 

thepolynucleotidecomprisesapseudouridineaN6-methyladenonsinea5

10 methylcytidinea2-thiouridineoranycombinationthereofInsomeembodimentsthe 

pseudouridinecomprisesN1-methylpseudouridine.Thesefeaturesareknownintheart 

andarediscussedinforexampleZhangetatFront. 6, 

DOI1O.3389/fimmu.2019.00594(2019);Byleretal.PNAS116(46):23068-23071 

DOJ:10.1073/pnas.1821754116(2019);NanceandMeierACSCent.Sd.2021,7,5, 

15 748-756'doi.org/10.1021/acscentsci.1c00197(2021),andvanHoeckeandRooseJ.  

TranslationalMed17:54(2019);https://doi.org/10.1186/s12967-019-1804-8,which 

modifiednucleosidesandmRNAfeaturesareincorporatedhereinbyreference.  

Variantsofnucleicacidmoleculesofthisdisclosurearealsocontemplated.Variant 

nucleicacidmoleculesareatleast700o,750o800o,850o900oandarepreferably950o 
6 

referencepolynucleotideasdescribedhereinorthathybridizetoapolynucleotide 

understringenthybridizationconditionsof0.01SMsodiumchloride,0.0013Msodium 

citrateatabout65-68 0 Cor0.015Msodiumchloride,0.OO1SMsodiumcitrateand500 

formamideatabout42 0 C.Nucleicacidmoleculevariantsretainthecapacitytoencode 

25 abindingdomainthereofhavingafunctionalitydescribedhereinsuchasbindinga 

targetmolecule.  

"Percentsequenceidentity"referstoarelationshipbetweentwoormore 

sequencesasdeterminedbycomparingthesequences.Preferredmethodstodetermine 

sequenceidentityaredesignedtogivethebestmatchbetweenthesequencesbeing 

30 compared.Forexamplethesequencesarealignedforoptimalcomparisonpurposes 

(e.g.,gapscanbeintroducedinoneorbothofafirstandasecondaminoacidornucleic 
11 

20 960~, 970o,980~, 990oor99,90~identicalanucleicacidmoleculeofadefinedor
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acidsequenceforoptimalalignment).Furthernon-homologoussequencesmaybe 

disregardedforcomparisonpurposes.Thepercentsequenceidentityreferencedherein 

iscalculatedoverthelengthofthereferencesequenceunlessindicatedotherwise.  

Methodstodeterminesequenceidentityandsimilaritycanbefoundinpublicly 

5 availablecomputerprograms.Sequencealignmentsandpercentidentitycalculations 

maybeperformedusingaBLASTprogram(e.g.,BLAST2.0,BLASTPBLASTNor 

BLASTX).ThemathematicalalgorithmusedintheBLASTprogramscanbefoundin 

Altschuletal.,NucleicAcidsRes.25:3389-3402,1997.Withinthecontextofthis 

disclosureitwillbeunderstoodthatwheresequenceanalysissoftwareisusedfor 

10 analysistheresultsoftheanalysisarebasedonthe"defaultvalues"oftheprogram 

referenced."Defaultvaluesmeananysetofvaluesorparameterswhichoriginally 

loadwiththesoftwarewhenfirstinitialized.  

Theterm"S meansthatthematerialisremovedfromitsoriginal 

environment(e.g., thenaturalenvironmentifitisnaturallyoccurring).Forexamplea 

15 naturallyoccurringnucleicacidorpolypeptidepresentinalivinganimalisnotisolated 

butthesamenucleicacidorpolypeptideseparatedfromsomeoralloftheco-existing 

materialsinthenaturalsystemisisolated.Suchnucleicacidcouldbepartofavector 

and/orsuchnucleicacidorpolypeptidecouldbepartofacomposition(e.g., acell 

lysate),andstillbeisolatedinthatsuchvectororcompositionisnotpartofthenatural 

alsodescribeanantibodyantigen-bindingfragmentpolynucleotide, vectorhostcell, 

orcompositionthatisoutsideofahumanbody.  

Theterm"genemeansthesegmentofDNAorRNAinvolvedinproducinga 

polypeptidechaiwincertaincontextsitincludesregionsprecedingandfollowingthe 

25 codingregion(e.g., 5' untranslatedregion(UTR)and3' UTR)aswellasintervening 

sequences(introns)betweenindividualcodingsegments(exons).  

A"functionalvariant"referstoapolypeptideorpolynucleotidethatis 

structurallysimilarorsubstantiallystructurallysimilartoaparentorreference 

compoundofthisdisclosurebutdiffersslightlyincomposition(e.g.,onebaseatomor 

30 functionalgroupisdifferentaddedorremoved),suchthatthepolypeptideorencoded 

polypeptideiscapableofperformingatleastonefunctionoftheparentpolypeptide 

12 

20 environmentforthenucleicacidorpolypeptide."Isolated"caninsomeembodiments
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withatleast500oefficiencypreferablyatleast550o 600o,700o,750o,8000,850o,900o 

9500 9600,9700 9800,9900 99900 or100~olevelofactivityoftheparentpolypeptide.  

Inotherwordsafunctionalvariantofapolypeptideorencodedpolypeptideofthis 

disclosurehas,, S binding,""similaraffinity"orsimilaractivity"whenthe 

5 functionalvariantdisplaysnomorethana500oreductioninperformanceinaselected 

assayascomparedtotheparentorreferencepolypeptidesuchasanassayfor 

measunngbindingaffinity(e.g.,Biacore®ortetramerstainingmeasuringan 

association(Ka)oradissociation(KD)constant).  

Asusedhereina"functionalportion"or"functionalfragment"referstoa 

10 polypeptideorpolynucleotidethatcomprisesonlyadomainportionorfragmentofa 

parentorreferencecompoundandthepolypeptideorencodedpolypeptideretainsat 

least500oactivityassociatedwiththedomainportionorfragmentoftheparentor 

referencecompoundpreferablyatleast550o 600o,7000,750o 80~o,85~o 900o,950o 

9600 9700,9800 9900,99900,or100~olevelofactivityoftheparentpolypeptideor 

15 providesabiologicalbenefit(e.g.,effectorfunction).A"functionalportion"or 

"functionalfragment"ofapolypeptideorencodedpolypeptideofthisdisclosurehas 

" S binding"or"similaractivity"whenthefunctionalportionorfragmentdisplays 

nomorethana50~oreductioninperformanceinaselectedassayascomparedtothe 

parentorreferencepolypeptide(preferablynomorethan200oor100oornomorethan 

Asusedhereinthetermengineered" "recombinant" ornon-natural"refersto 

anorganismmicroorganismcellnucleicacidmoleculeorvectorthatincludesatleast 

onegeneticalterationorhasbeenmodifiedbyintroductionofanexogenousor 

heterologousnucleicacidmoleculewhereinsuchalterationsormodificationsare 

25 introducedbygeneticengineering(i.e.,humanintervention).Geneticalterations 

includeforexamplemodificationsintroducingexpressiblenucleicacidmolecules 

encodingfunctionalRNAproteinsfusionproteinsorenzymesorothernucleicacid 

moleculeadditionsdeletionssubstitutionsorotherfunctionaldisruptionofacells 

geneticmaterial.Additionalmodificationsincludeforexamplenon-codingregulatory 

30 regionsinwhichthemodificationsalterexpressionofapolynucleotidegeneor 

operon.  

13 

20 alogdifferenceascomparedtotheparentorreferencewithregardtoaffinity).
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Asusedherein"heterologous9, or9,non-endogenous,, or9,exogenous"refersto 

anygeneproteincompoundnucleicacidmoleculeoractivitythatisnotnativetoa 

hostcellorasubjectoranygeneproteincompoundnucleicacidmoleculeoractivity 

nativetoahostcellorasubjectthathasbeenaltered.Heterologousnon-endogenous, 

5 orexogenousincludesgenesproteinscompoundsornucleicacidmoleculesthathave 

beenmutatedorotherwisealteredsuchthatthestructureactivityorbothisdifferentas 

betweenthenativeandalteredgenesproteinscompoundsornucleicacidmolecules.  

Incertainembodimentsheterologousnon-endogenousorexogenousgenesproteins, 

ornucleicacidmolecules(e.g.,receptorsligandsetc.)maynotbeendogenoustoa 

10 hostcellorasubjectbutinsteadnucleicacidsencodingsuchgenesproteinsornucleic 
acidmoleculesmayhavebeenaddedtoahostcellby S 

conjugationtransformation 

transfectionelectroporationorthelikewhereintheaddednucleicacidmoleculemay 

integrateintoahostcellgenomeorcanexistasextra-chromosomalgeneticmaterial 

(e.g.,asaplasmidorotherself-replicatingvector).Theterm"homologous'9 or 

15 "homolog'9 referstoageneproteincompoundnucleicacidmoleculeoractivityfound 

inorderivedfromahostcellspeciesorstrain.Forexampleaheterologousor 

exogenouspolynucleotideorgeneencodingapolypeptidemaybehomologoustoa 

nativepolynucleotideorgeneandencodeahomologouspolypeptideoractivitybutthe 

polynucleotideorpolypeptidemayhaveanalteredstructuresequenceexpression 

astheencodedpolypeptideoractivitymaybefromthesamespeciesadifferent 

speciesoracombinationthereof 

Incertainembodimentsanucleicacidmoleculeorportionthereofnativetoa 

hostcellwillbeconsideredheterologoustothehostcellifithasbeenalteredor 

25 mutatedoranucleicacidmoleculenativetoahostcellmaybeconsidered 

heterologousifithasbeenalteredwithaheterologousexpressioncontrolsequenceor 

hasbeenalteredwithanendogenousexpressioncontrolsequencenotnormally 

associatedwiththenucleicacidmoleculenativetoahostcell.Inadditiontheterm 
'9 

"heterologouscanrefertoabiologicalactivitythatisdifferentalteredornot 
30 endogenoustoahostcell.Asdescribedhereinmorethanoneheterologousnucleic 

acidmoleculecanbeintroducedintoahostcellasseparatenucleicacidmoleculesasa 

14 

20 leveloranycombinationthereofAnon-endogenouspolynucleotideorgeneaswell
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pluralityofindividuallycontrolledgenesasapolycistronicnucleicacidmoleculeasa 

singlenucleicacidmoleculeencodingafusionproteinoranycombinationthereof 

Asusedhereinthetermendogenous,, ornative"referstoapolynucleotide, 

geneproteincompoundmoleculeoractivitythatisnormallypresentinahostcellor 

5 subject.  

Theterm~9expression asusedhereinreferstotheprocessbywhicha 

polypeptideisproducedbasedontheencodingsequenceofanucleicacidmolecule, 

suchasagene.Theprocessmayincludetranscriptionpost-transcriptionalcontrol, 

post-transcriptionalmodificationtranslationpost-translationalcontrol, post

10 translationalmodificationoranycombinationthereofAnexpressednucleicacid 

moleculeistypicallyoperablylinkedtoanexpressioncontrolsequence(e.g.,a 

promoter).  

Theterm~9operablylinked"referstotheassociationoftwoormorenucleicacid 

moleculesonasinglenucleicacidfragmentsothatthefunctionofoneisaffectedby 

15 theother.Forexampleapromoterisoperablylinkedwithacodingsequencewhenitis 

capableofaffectingtheexpressionofthatcodingsequence(i.e.,thecodingsequenceis 

underthetranscriptionalcontrolofthepromoter)."Unlinked"meansthattheassociated 

geneticelementsarenotcloselyassociatedwithoneanotherandthefunctionofone 

doesnotaffecttheother.  

introducedintoahostcellasseparatenucleicacidmoleculesasapluralityof 

individuallycontrolledgenesasapolycistronicnucleicacidmoleculeasasingle 

nucleicacidmoleculeencodingaprotein(e.g., aheavychainofanantibody),orany 

combinationthereofWhentwoormoreheterologousnucleicacidmoleculesare 

25 introducedintoahostcellitisunderstoodthatthetwoormoreheterologousnucleic 

acidmoleculescanbeintroducedasasinglenucleicacidmolecule(e.g.,onasingle 
S 

vector),onseparatevectorsintegratedintothehostchromosomeatasinglesiteor 

multiplesitesoranycombinationthereofThenumberofreferencedheterologous 

nucleicacidmoleculesorproteinactivitiesreferstothenumberofencodingnucleic 

30 acidmoleculesorthenumberofproteinactivitiesnotthenumberofseparatenucleic 

acidmoleculesintroducedintoahostcell.  

15 

20 Asdescribedhereinmorethanoneheterologousnucleicacidmoleculecanbe
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Theterm~9construct"referstoanypolynucleotidethatcontainsarecombinant 

nucleicacidmolecule(orwhenthecontextclearlyindicatesafusionproteinofthe 

presentdisclosure).A(polynucleotide)constructmaybepresentinavector(e.g.,a 

bacterialvectoraviralvector)ormaybeintegratedintoagenome.A,,vectorisa 

5 nucleicacidmoleculethatiscapableoftransportinganothernucleicacidmolecule.  

VectorsmaybeforexampleplasmidscosmidsvirusesaRNAvectororalinearor 

circularDNAorRNAmoleculethatmayincludechromosomalnon-chromosomal, 
S 

semi-syntheticorsyntheticnucleicacidmolecules.Vectorsofthepresentdisclosure 
alMcd.  

alsoincludetransposonsystems(e.g.,SleepingBeautyseee.g.,Geurtset 6, 

10 Ther8:108,2OO3~Mftt6setatNatGenet.41:753,2009).Exemplaryvectorsare 

thosecapableofautonomousreplication(episomalvector),capableofdeliveringa 

polynucleotidetoacellgenome(e.g.,viralvector),orcapableofexpressingnucleic 

acidmoleculestowhichtheyarelinked(expressionvectors).  

Asusedherein"expressionvector9, orvector"referstoaDNAconstruct 

15 containinganucleicacidmoleculethatisoperablylinkedtoasuitablecontrolsequence 

capableofeffectingtheexpressionofthenucleicacidmoleculeinasuitablehost.Such 

controlsequencesincludeapromotertoeffecttranscriptionanoptionaloperator 

sequencetocontrolsuchtranscriptionasequenceencodingsuitablemRNAribosome 
S 

bindingsitesandsequenceswhichcontrolterminationoftranscnptionandtranslation.  

insert.Oncetransformedintoasuitablehostthevectormayreplicateandfunction 
e 

independentlyofthehostgenomeormayinsomeinstancesintegrateintothegenome 

itselfordeliverthepolynucleotidecontainedinthevectorintothegenomewithoutthe 

vectorsequence.Inthepresentspecificationplasmid" "expressionplasmid" "virus, 

25 and"vector~9 areoftenusedinterchangeably.  

Theterm"S inthecontextofinsertinganucleicacidmoleculeintoa 
'' 

cellmeans'transfection","transformationortransduction"andincludesreferenceto 
theincorporationofanucleicacidmoleculeintoaeukaryoticorprokaryoticcell 

whereinthenucleicacidmoleculemaybeincorporatedintothegenomeofacell(e.g., 

30 chromosomeplasmidplastidormitochondrialDNA),convertedintoanautonomous 

repliconortransientlyexpressed(e.g., transfectedmRNA).  

16 

20 Thevectormaybeaplasmidaphageparticleavirusorsimplyapotentialgenomic
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Incertainembodimentspolynucleotidesofthepresentdisclosuremaybe 

operativelylinkedtocertainelementsofavector.Forexamplepolynucleotide 

sequencesthatareneededtoeffecttheexpressionandprocessingofcodingsequences 

towhichtheyareligatedmaybeoperativelylinked.Expressioncontrolsequencesmay 

5 includeappropriatetranscriptioninitiationterminationpromoterandenhancer 

sequences~efficientRNAprocessingsignalssuchassplicingandpolyadenylation 

signals;sequencesthatstabilizecytoplasmicmRNA~sequencesthatenhancetranslation 

efficiency(/.e.,Kozakconsensussequences);sequencesthatenhanceproteinstability; 

andpossiblysequencesthatenhanceproteinsecretion.Expressioncontrolsequences 

10 maybeoperativelylinkediftheyarecontiguouswiththegeneofinterestand 

expressioncontrolsequencesthatactintransoratadistancetocontrolthegeneof 
S interest.  

Incertainembodimentsthevectorcomprisesaplasmidvectororaviralvector 

(e.g., alentiviralvectororay-retroviralvector).Viralvectorsincluderetrovirus, 

15 adenovirusparvovirus(e.g., , egativestrand 

RNAvirusessuchasortho-myxovirus(e.g., influenzavirus),rhabdovirus(e.g., rabies 

andvesicularstomatitisvirus),paramyxovirus(e.g., measlesandSendai),positive 

strandRNAvirusessuchaspicornavirusandalphavirusanddouble-strandedDNA 

virusesincludingadenovirusherpesvirus(e.g., HerpesSimplexvirustypes1and2, 

canarypox).OthervirusesincludeforexampleNorwalkvirustogavirusflavivirus 

reovirusespapovavirushepadnavirusandhepatitisvirus.Examplesofretroviruses 

includeavianleukosis-sarcomamammalianC-typeB-typevirusesDtypeviruses, 

HTLV-BLVgrouplentivirusspumavirus(Coffin, J.MRetroviridae:Thevirusesand 

25 theirreplicationInFundamentalVirologyThirdEditionB.N.Fieldsetal.,Eds., 

Lippincott-RavenPublishersPhiladelphia,1996).  

"RetrovirusesareviruseshavinganRNAgenomewhichisreverse-transcribed 

intoDNAusingareversetranscriptaseenzymethereverse-transcribedDNAisthen 

~9 

incorporatedintothehostcellgenome."Gammaretrovirusreferstoagenusofthe 
30 retroviridaefamily. Examplesofgammaretrovirusesincludemousestemcellvirus, 

17 

20 Epstein-Barrviruscytomegalovirus),andpoxvirus(e.g., vacciniafowlpoxand



WO2022/109291 PCT/IJS20211060123 

muffleleukemiavirusfelineleukemiavirusfelinesarcomavirusandavian 

reticuloendotheliosisviruses.  

"Lentiviralvectors~9 includeHJV-basedlentiviralvectorsforgenedelivery, 

whichcanbeintegrativeor non-integrativehaverelativelylargepackagingcapacity, 

5 andcantransducearangeofdifferentcelltypes.Lentiviralvectorsareusually 

generatedfollowingtransienttransfectionofthree(packagingenvelopeandtransfer) 

ormoreplasmidsintoproducercells.LikeHJVlentiviralvectorsenterthetargetcell 

throughtheinteractionofviralsurfaceglycoproteinswithreceptorsonthecellsurface.  

OnentrytheviralRNAundergoesreversetranscriptionwhichismediatedbytheviral 

10 reversetranscriptasecomplex.Theproductofreversetranscriptionisadouble-stranded 

linearviralDNAwhichisthesubstrateforviralintegrationintotheDNAofinfected 

cells.  

Incertainembodimentstheviralvectorcanbeagammaretroviruse.g., 

Moloneymurineleukemiavirus(MLV)-derivedvectors.Inotherembodimentsthe 

15 viralvectorcanbeamorecomplexretroviras-derivedvector, e.g., alentivirus-derived 

vector.HJV-1-derivedvectorsbelongtothiscategory.Otherexamplesinclude 

lentivirusvectorsderivedfromHJV-2,FJVequineinfectiousanemiavirusSJVand 

Maedi-Visnavirus(ovinelentivinis).Methodsofusingretroviralandlentiviralviral 

vectorsandpackagingcellsfortransducingmammalianhostcellswithviralparticles 

examplein:U.S.Patent8,119,771WalchlietallPLoSOne6:327930,2011Zhaoa 

allCLImmunol.174:4415,2005EngelsetatHum.GeneTher.14:1155,2003Frecha 

etatMd.Ther.18:1748,2010andVerhoeyenetalMethodsMol.Bid.506:97 

2009. Retroviralandlentiviralvectorconstructsandexpressionsystemsarealso 

25 commerciallyavailable.Otherviralvectorsalsocanbeusedforpolynucleotidedelivery 

includingDNAviralvectorsincludingforexampleadenovirus-basedvectorsand 

adeno-associatedvirus(AAV)-basedvectorwvectorsderivedfromherpessimplex 

viruses(HSVs),includingampliconvectors, replication-defectiveHSVandattenuated 

HSV(Kriskyetal.,GeneThen5:1517,1998).  

30 Othervectorsthatcanbeusedwiththecompositionsandmethodsofthis 

disclosureincludethosederivedfrombaculovirusesanda-viruses.(JollyDJ.1999.  

18 

20 containingtransgenesareknownintheartandhavebeenpreviousdescribedfor
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EmergingViralVectors.pp209-40inFriedmannT.ed.TheDevelopmentofHuman 

GeneTherapy.NewYork:ColdSpringHarborLab),orplasmidvectors(suchas 

sleepingbeautyorothertransposonvectors).  

Whenaviralvectorgenomecomprisesapluralityofpolynucleotidestobe 

5 expressedinahostcellasseparatetranscriptstheviralvectormayalsocomprise 

additionalsequencesbetweenthetwo(ormore)transcriptsallowingforbicistronicor 

multicistronicexpression.Examplesofsuchsequencesusedinviralvectorsinclude 

internalribosomeentrysites(hIRES),furincleavagesitesviral2Apeptideorany 

combinationthereof 

10 PlasmidvectorsincludingDNA-basedantibodyorantigen-bindingfragment

encodingplasmidvectorsfordirectadministrationtoasubjectaredescribedfurther 

herein.  

Asusedhereintheterm"host"referstoacellormicroorganismtargetedfor 

geneticmodificationwithaheterologousnucleicacidmoleculetoproducea 

15 polypeptideofinterest(e.g., anantibodyofthepresentdisclosure).  

Ahostcellmayincludeanyindividualcellorcellculturewhichmayreceivea 

vectorortheincorporationofnucleicacidsorexpressproteins.Thetermalso 

encompassesprogenyofthehostcellwhethergeneticallyorphenotypicallythesame 

ordifferent.Suitablehostcellsmaydependonthevectorandmayincludemammalian 

Thesecellsmaybeinducedtoincorporatethevectororothermaterialbyuseofaviral 

vectortransformationviacalciumphosphateprecipitationDEAZE-dextran 

electroporationmicroinjectionorothermethods.SeeforexampleSambrooketal 

MolecularCloning:ALaboratoryManual2ded.(Cold S 

SpnngHarborLaboratory, 
25 1989).  

InthecontextofaJAVinfectiona,'hostreferstoacellorasubjectinfected 

withtheJAV.  

"Antigen"orAg",asusedhereinreferstoanimmunogenicmoleculethat 

provokesanimmuneresponse.Thisimmuneresponsemayinvolveantibody 

30 productionactivationofspecificimmunologically-competentcellsactivationof 

complementantibodydependentcytotoxicicityoranycombinationthereofAn 

19 
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antigen(immunogenicmolecule)maybeforexampleapeptideglycopeptide, 

polypeptideglycopolypeptidepolynucleotidepolysaccharide, lipidorthelike.Itis 

readilyapparentthatanantigencanbesynthesizedproducedrecombinantlyorderived 

fromabiologicalsample.Exemplarybiologicalsamplesthatcancontainoneormore 

5 antigensincludetissuesamplesstoolsamplescellsbiologicalfluidsorcombinations 

thereofAntigenscanbeproducedbycellsthathavebeenmodifiedorgenetically 

engineeredtoexpressanantigen.AntigenscanalsobepresentinaJAVHAsuchas 

presentinavirionorexpressedorpresentedonthesurfaceofacellinfectedbythe 

JAy.  

10 Thetermepitopeorantigenicepitope,, S anymoleculestructure 

aminoacidsequenceorproteindeterminantthatisrecognizedandspecificallybound 

byacognatebindingmoleculesuchasanimmunoglobulinorotherbindingmolecule 

domainorprotein.Epitopicdeterminantsgenerallycontainchemicallyactivesurface 

groupingsofmoleculessuchasaminoacidsorsugarsidechainsandcanhavespecific 
S 

15 three-dimensionalstructuralcharacteristicsaswellasspecificchargecharactenstics.  

Whereanantigenisorcomprisesapeptideorproteintheepitopecanbecomprisedof 

consecutiveaminoacids(e.g., alinearepitope),orcanbecomprisedofaminoacids 

fromdifferentpartsorregionsoftheproteinthatarebroughtintoproximitybyprotein 

folding(e.g., adiscontinuousorconformationalepitope),ornon-contiguousamino 

AnfibodiesAntigen-BindingFragmentsandCompc#siticins 

Inoneaspectthepresentdisclosureprovidesanisolatedantibodyoran 

antigen-bindingfragmentthereofthatcomprisesaheavychainvariabledomain(VH) 

comprisingaCDRH1,aCDRH2,andaCDRH3,andalightchainvariabledomain 

25 (VL)comprisingaCDRL1,aCDRL2,andaCDRL3,andiscapableofbindingtoa 

JAVHA.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureassociateswithoruniteswithaHAwhilenotsignificantlyassociatingor 

unitingwithanyothermoleculesorcomponentsinasample.  

30 Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosurespecificallybindstoaJAVHA.Asusedherein, ''specificallybinds''refers 

20 

20 acidsthatareincloseproximityirrespectiveofproteinfolding.
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toanassociationorunionofanantibodyorantigen-bindingfragmenttoanantigenwith 

anaffinityorKa(ite., anequilibriumassociationconstantofaparticularbinding 

interactionwithunitsof1/M)equaltoorgreaterthan1o 5 M'(whichequalstheratioof 

theon-rate[K 0 ~ ]totheoffrate[Koff]forthisassociationreaction),whilenot 

5 significantlyassociatingorunitingwithanyothermoleculesorcomponentsina 

sample.Alternativelyaffinitymaybedefinedasanequilibriumdissociationconstant 

(Kd)ofaparticularbindinginteractionwithunitsofM(e.g.,io 5 Mtoio'3 M).  

Antibodiesmaybeclassifiedas"high-affinityantibodiesoras"low-affinity" 

antibodies."High-affinity"antibodiesrefertothoseantibodieshavingaKaofatleast 

10 i~7 Min~,atleastio 8 ivy',atleastio9 M',atleast1O'~~yjtatleast10''M',atleast1012 

M'oratleast1013M' "Low-affinity"antibodiesrefertothoseantibodieshavingaKa 
4 

ofuptoio7 Me',upto106Mtuptoio 5 M'.Alternativelyaffinitymaybedefinedas 

anequilibriumdissociationconstant(J(d)ofaparticularbindinginteractionwithunits 

ofM(e.g.,lO 5 Mtoio'~M).  

15 Avarietyofassaysareknownforidentifyingantibodiesofthepresent 

disclosurethatbindaparticulartargetaswellasdeterminingbindingdomainor 

bindingproteinaffinitiessuchasWesternblotELISA(e.g., directindirector 

sandwich),analyticalultracentrifugatiorispectroscopybiolayerinterferometryand 

surfaceplasmonresonance(Biacore®)analysis(seee.g.,ScatchardetatAnn.N.Y 

53:2560,1993;andU.S.PatentNos.5,283,173,5,468,614,ortheequivalent).Assays 

forassessingaffinityorapparentaffinityorrelativeaffinityarealsoknown.  

Incertainexamplesbindingcanbedeterminedbyrecombinantlyexpressinga 

JAVHAantigeninahostcell(e.g., bytransfection)andimmunostainingthe(e.g., 

25 fixedorfixedandpermeabilized)hostcellwithantibodyandanalyzingbindingby 

flowcytometery(e.g., usingaZE5CellAnalyzer(BioRad®)andFlowJosoftware 

(TreeStar).Insomeembodimentspositivebindingcanbedefinedbydifferential 

stainingbyantibodyofJAVHA-expressingcellsversuscontrol(e.g., mock)cells.  

Insomeembodimentsanantibodyorantigen-bindingfragmentofthepresent 

30 disclosurebindstoaHAproteinasmeasuredusingbiolayerinterferometryorby 

surfaceplasmonresonance.  

21 

20 AcadSd.51:660,1949,WilsonScience295:2103,2002;Wolffet 9~ CancerRes.
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Certaincharacteristicsofpresentlydisclosedantibodiesorantigen-binding 

fragmentsmaybedescribedusing1C50orEC5Ovalues.Incertainembodimentsthe 

1C50istheconcentrationofacomposition(e.g., antibody)thatresultsinhalf-maximal 

inhibitionoftheindicatedbiologicalorbiochemicalfunctionactivityorresponse.In 

5 certainembodimentstheEC5Oistheconcentrationofacompositionthatprovidesthe 

half-maximalresponseintheassay.Insomeembodimentse.g., fordescribingthe 

abilityofapresentlydisclosedantibodyorantigen-bindingfragmenttoneutralize 

infectionbyJAyJCSOandECSOareusedinterchangeably.  

Incertainembodimentsanantibodyofthepresentdisclosureiscapableof 

10 neutralizinginfectionbyJAy.Asusedhereinaneutralizingantibody"isonethatcan 

neutralizei*e.,preventinhibitreduceimpedeorinterferewiththeabilityofa 

~9 

pathogentoinitiateand/orperpetuateaninfectioninahost.Thetermsneutralizing 
antibody"and"anantibodythatneutralizes"orantibodiesthatneutralize"areused 

interchangeablyherein.Inanyofthepresentlydisclosedembodimentstheantibodyor 

15 antigen-bindingfragmentcanbecapableofpreventingand/orneutralizingaJAV 

infectioninaninvitromodelofinfectionand/orinaninvivoanimalmodelofinfection 

and/orinahuman.  

Termsunderstoodbythoseintheartofantibodytechnologyareeachgiventhe 

meaningacquiredintheartunlessexpresslydefineddifferentlyhereinForexample, 

chainsandtwolight(L)chainsinter-connectedbydisulfidebondsaswellasany 

antigen-bindingportionorfragmentofanintactantibodythathasorretainstheability 

tobindtotheantigentargetmoleculerecognizedbytheintactantibodysuchasan 

scFvFaborFab'2fragment.Thustheterm9~antibody"hereinisusedinthebroadest 

25 senseandincludespolyclonalandmonoclonalantibodiesincludingintactantibodies 

andfunctional(antigen-binding)antibodyfragmentsthereofincludingfragment 

antigenbinding(Fab)fragmentsF(ab')2fragmentsFab'fragmentsFvfragments 

recombinantJgG(rIgO)fragmentssinglechainantibodyfragmentsincludingsingle 

chainvariablefragments(scFv),andsingledomainantibodies(e.g., sdAbsdFv 

30 nanobody)fragments.Thetermencompassesgeneticallyengineeredand/orotherwise 

modifiedformsofimmunoglobulinssuchasintrabodiespeptibodieschimeric 

22 

20 thetermantibody"referstoanintactantibodycomprisingatleasttwoheavy(H)
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antibodiesfullyhumanantibodieshumanizedantibodiesandheteroconjugate 

antibodiesmultispecific, e.g.,bispecificantibodiesdiabodiestriabodiestetrabodies, 

tandemdi-scFvandtandem S Unlessotherwisestatedthetermantibody" 

shouldbeunderstoodtoencompassfunctionalantibodyfragmentsthereofTheterm 

5 alsoencompassesintactorfull-lengthantibodiesincludingantibodiesofanyclassor 

sub-classincludingJgGandsub-classesthereof(IgGi, JgG2,JgG3, JgG4),1gM,1gB, 

IgAandJgD.  

Theterms"VL orYL" and"Vhf'or"VH9~ refertothevariablebindingregion 

fromanantibodylightchainandanantibodyheavychainrespectively.Incertain 

10 embodimentsaMLisakappa(K)class(also"VK"herein).Incertainembodimentsa 

"/Lisalambda(K)class.Thevariablebindingregionscomprisediscretewell-defined 

9~ sub-regionsknownascomplementaritydeterminingregions"(CDRs)and"framework 
9~ regions"(FRs).Thetermscomplementaritydeterminingregionand"CDR" are 

synonymouswith"hypervariableregion"or"JWR~9 andrefertosequencesofamino 

15 acidswithinantibodyvariableregionswhichingeneraltogetherconfertheantigen 

specificityand/orbindingaffinityoftheantibodywhereinconsecutiveCDRs(iKe.  

CDR1andCDR2CDR2andCDR3)areseparatedfromoneanotherinprimary 

structurebyaframeworkregion.TherearethreeCDRsineachvariableregion 

(HCDR1,HCDR2HCDR3LCDR1,LCDR2,LCDR3alsoreferredtoasCDRHsand 

andthreeCDRsasfollows:FR1-HCDR1-FR2-HCDR2-FR3-HCDR3-FR4,andan 
e 

antibodyNFLcompnsesfourFRsandthreeCDRsasfollows:FR1-LCDR1-FR2

LCDR2-FR3-LCDR3-FR4.IngeneraltheWIandtheMLtogetherformtheantigen

bindingsitethroughtheirrespectiveCDRs.  

25 Asusedhereinavariant"ofaCDRreferstoafunctionalvariantofaCDR 

sequencehavingupto1-3aminoacidsubstitutions(e.g., conservativeornon

conservativesubstitutions),deletionsorcombinationsthereof 

NumberingofCDRandframeworkregionsmaybeaccordingtoanyknown 

methodorschemesuchastheKabatChothiaEUJMGTContactNoUhMartinand 

30 A~Honumberingschemes(seee.g.,Kabatetal.,"SequencesofProteinsof 

ImmunologicalInterestUSDept.HealthandHumanServicesPublicHealthService 

23 

20 CDRLsrespectively).Incertainembodimentsanantibody\THcomprisesfourFRs
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NationalInstitutesofHealth,1991,5~ed.,ChothiaandLeskJ.Mol.Riot196:901-917 

(1987));Lefrancetal.,Dev.Comp.Immunol.27:55,2003HoneggerandPldckthunJ.  

Mol.Rio.309:657-670(2001);Northetal.JMoIBIoII(2011)406:228-56; 

doi:10.1016/jjmb.2010.10.030AbhinandanandMartinMol 

5 Immunol.(2008)45:3832-9.10.1016/j.molimm.2008.05.022).TheantibodyandCDR 

numberingsystemsofthesereferencesareincorporatedhereinbyreference.Equivalent 

residuepositionscanbeannotatedandfordifferentmoleculestobecomparedusing 

AntigenreceptorNumberingAndReceptorClassification(ANARCI)softwaretool 

(2016Bioinformatics15:298-300).AccordinglyidentificationofCDRsofan 

10 exemplaryvariabledomain(VHorVL)sequenceasprovidedhereinaccordingtoone 

numberingschemeisnotexclusiveofanantibodycomprisingCDRsofthesame 

variabledomainasdeterminedusingadifferentnumberingscheme.  

Incertainembodimentsanantibodyorantigen-bindingfragmentisprovided 

thatcomprisesCDRsofa'PHsequenceaccordingtoanyoneofSEQEDNOs.:2,26 

15 28,31,34,37,14,39and41,andinaNFLsequenceaccordingtoanyoneofSEQID 

NOs.:8or20,inaccordancewithanyknownCDRnumberingmethodincludingthe 

KabatChothiaEUJMGTMartin(EnhancedChothia),ContactNoUhandAHo 

numberingmethods.IncertainembodimentsCDRsareaccordingtotheJMGT 

numberingmethod.IncertainembodimentsCDRsareaccordingtotheantibody 

MolecularOperatingEnvironment(MOE)software(www.chemcomp.com).Incertain 

embodimentsCDRsareaccordingtotheKabatnumberingmethod.  

InsomeembodimentsCDRsareaccordingtotheJMGTnumbenngmethod.In 

certainembodimentsthepresentdisclosureprovidesanantibodyorantigen-binding 

25 fragmentthereofcomprisingaheavychainvariabledomain(VH)comprisinga 

complementaritydeterminingregion(CDR)H1,aCDRH2,andaCDRH3,andalight 

chainvariabledomain(VL)comprisingaCDRL1,aCDRL2,andaCDRL3~4 

(i)theCDRH1comprisesorconsistsoftheaminoacidsequenceofanyoneofSEQED 
NOs.:3,32,or15,orafunctionalvariantthereofcomprisingonetwoorthreeacid 

30 substitutionsoneormoreofwhichsubstitutionsisoptionallyaconservative 

substitutionand/orisasubstitutiontoagermline-encodedaminoaci&and/or 

24 

20 numberingmethoddevelopedbytheChemicalComputingGroup(CCG);e.g., using
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(ii)theCDRH2comprisesorconsistsoftheaminoacidsequenceofanyoneofSEQTED 
NOs.:4,29,35,16,or42,orafunctionalvariantthereofcomprisingonetwoorthree 

aminoacidsubstitutionsoneormoreofwhichsubstitutionsisoptionallya 

conservativesubstitutionand/orisasubstitutiontoagermline-encodedaminoacicb 

5 and/or(iii)theCDRITJ3comprisesorconsistsoftheaminoacidsequenceofanyoneof 

SEQIDNOs.:5or17,orafunctionalvariantthereofcomprisingonetwoorthree 

aminoacidsubstitutionsoneormoreofwhichsubstitutionsisoptionallya 

conservativesubstitutionand/orisasubstitutiontoagermline-encodedaminoaci& 

and/or(iv)theCDRL1comprisesorconsistsoftheaminoacidsequenceofanyoneof 

10 SEQIDNOs.:9or21, orafunctionalvariantthereofcomprisingonetwoorthree 

aminoacidsubstitutionsoneormoreofwhichsubstitutionsisoptionallya 

conservativesubstitutionand/orisasubstitutiontoagermline-encodedaminoaci& 

and/or(v)theCDRL2optionallycomprisesorconsistsoftheaminoacidsequenceof 

anyoneofSEQIDNOs.:10or22orafunctionalvariantthereofcomprisingonetwo 

15 orthreeaminoacidsubstitutionsoneormoreofwhichsubstitutionsisoptionallya 

conservativesubstitutionand/orisasubstitutiontoagermline-encodedaminoacid 

and/or(vi)theCDRL3comprisesorconsistsoftheaminoacidsequenceofanyoneof 

SEQIDNOs.:11or23,orafunctionalvariantthereofcomprisinghavingonetwoor 

threeaminoacidsubstitutionsoneormoreofwhichsubstitutionsisoptionallya 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoaninfluenza 

Avirus(JAV)hemagglutinin(HA);e.g.whentheJAVHAisexpressedonacell 

surfaceofahostcelland/oronavirion.  

Insomeembodimentstheantibodyoranantigen-bindingfragmentiscapableof 

25 neutralizinganJAVinfectioninaninvitromodelofinfectionand/orinaninvivo 

animalmodelofinfectionand/orinahumanwhereinoptionallytheinvitromodelof 

infectioncomprisesatargetcellandapseudovirusoratargetcellandalivevirus.  

Incertainembodimentsanantibodyoranantigen-bindingfragmentofthe 

presentdisclosurecomprisesaCDRH1,aCDRH2,aCDRH3,aCDRL1,aCDRL2,and 

30 aCDRL3,whereineachCDRisindependentlyselectedfromacorrespondingCDRof 
S 

anHA-specificantibodyasprovidedinTable1and/orTable2.Thatisall 

25 

20 conservativesubstitutionand/orisasubstitutiontoagermline-encodedaminoacid,
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combinationsofCDRsfromHA-specificantibodiesprovidedinTable1and/orTable2 

arecontemplated.  

Incertainembodimentstheantibodyoranantigen-bindingfragmentcomprises 

aheavychainvariabledomain(VH)comprisingaCDRH1,aCDRH2,andaCDRH3, 

5 andalightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,andaCDRL3 

whereintheCDRH1,CDRH2,CDRITJ3CDRL1,CDRL2,andCDRL3compriseor 

consistoftheaminoacidsequencesof(i)3~5and9-11,respectively;(ii)3,29,5and9

11,respectively;(iii)32,4,5and9-11,respectively;(iv)3,35,5and9-11,respectively; 

(v)32,35,5,and9-11respectively;(vi)15-17and21-23,respectively;or(vii)15,42, 

10 17and21-23respectively.Incertainembodimentstheantibodyoranantigen-binding 

fragmentcomprisesaheavychainvariabledomain(VH)comprisingaCDRH1,a 

CDRH2,andaCDRH3,andalightchainvariabledomain(VL)comprisingaCDRL1, 

aCDRL2,andaCDRL3,whereintheCDRH1, CDRH2,CDRH3,CDRL1,CDRL2, 

andCDRL3compriseorconsistoftheaminoacidsequencesof(i)3,29,5and9-11 

15 respectively;(ii)3,35,17and9-11,respectively;or(iii)32,35,17,and9-11 

respectively.  

Insomeembodimentsanantibodyorantigen-bindingfragmentthereofis 

providedthatcomprises:(1)aheavychainvariabledomain(VH)comprisingtheamino 

acidsequenceofSEQlIDNO.:53,theaminoacidsequenceofanyoneofSEQID 

NOs:429,and35,andtheaminoacidsequenceofanyoneofSEQIDNOs.:5and17; 
and(2)alightchainvariabledomain(VL)comprisingtheaminoacidsequencesof 

SEQIDNOs.:9-11,whereintheantibodyorantigen-bindingfragmentiscapableof 

bindingtoaninfluenzaAvirus(JAV)hemagglutinin(HA).  

Insomeembodimentsanantibodyorantigen-bindingfragmentthereofis 

25 providedthatcomprisesaheavychainvariabledomain(VH)andalightchainvariable 

domain(VL),wherein:(i)the"[HcomprisesaCDRH1,aCDRH2,andaCDRH3 

accordingtothe"[HaminoacidsequencesetforthinanyoneofSEQIDNOs.:37,2, 

26,28,31,34,14,39and4hand(ii)theVLcomprisesaCDRL1,aCDRL2,anda 

CDRL3accordingtotheNFLaminoacidsequencesetforthinSEQIDNO..  

30 whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoaninfluenza 

Avirus(JAV)hemagglutinin(HA).  

26 

20 .
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Insomeembodimentsanantibodyorantigen-bindingfragmentthereofis 

providedthatcomprisesaheavychainvariabledomain(VH)andalightchainvariable 

domain(VL),wherein:(i)the\THcomprisesaCDRH1,aCDRH2,andaCDRH3 

accordingtotheVIIIaminoacidsequencesetforthinanyoneofSEQlIDNOs.:37,2, 

5 26,28,31,34,14,39and4hand(ii)theVLcomprisesaCDRL1,aCDRL2,anda 

, wherein 
CDRL3accordingtotheNfLaminoacidsequencesetforthinSEQIDNO.9 
theantibodyorantigen-bindingfragmentiscapableofbindingtoaninfluenzaAvirus 

(JAV)hemagglutinin(HA).InfurtherembodimentstheCDRsareaccordingtothe 

JMGTKabatChothiaAhHoorNorthnumberingsystem.  

10 Theterm"CL"referstoan,,S lightchainconstantregion"ora 
"lightchainconstantregion" i.e aconstantregionfromanantibodylightchain.The 

, U, 

term"CR"referstoan"immunoglobulinheavychainconstantregion"ora"heavy 

chainconstantregion,"whichisfurtherdivisibledependingontheantibodyisotype 

intoCR1,CR2,andCR3(IgAJgDJgG),orCR1,CR2,CR3,andCR4domains(1gB, 

15 1gM).TheFcregionofanantibodyheavychainisdescribedfurtherherein.Inanyof 

thepresentlydisclosedembodimentsanantibodyorantigen-bindingfragmentofthe 

presentdisclosurecomprisesanyoneormoreofCLaCR1, aCR2,andaCR3. In 

anyofthepresentlydisclosedembodimentsanantibodyorantigen-bindingfragmentof 

thepresentdisclosuremaycompriseanyoneormoreofCLaCR1,aCR2,andaCR3.  

920o930o 94O~ 950o 960o975,980o,990o or100%S totheaminoacid 

sequenceofSEQlIDNO.:48.IncertainembodimentsaCH1-CH2-CH3comprisesan 

aminoacidsequencehaving900o910o,92~o930o,94O~950o 96~o975,~990o 
S 

or100~0identitytotheaminoacidsequenceofSEQIDNO.:47orSEQIDNO.:49.It 

25 willbeunderstoodthatforexampleproductioninamammaliancelllinecanremove 

oneormoreC-terminallysineofanantibodyheavychain(seee.g.,Liuetal.mAbs 

6(5):1145-1154(2014)).Accordinglyanantibodyorantigen-bindingfragmentofthe 

presentdisclosurecancompriseaheavychainaCH1-CH3,aCR3,oranFc 

polypeptidewhereinaC-terminallysineresidueispresentorisabsentinotherwords, 

30 encompassedareembodimentswheretheC-terminalresidueofaheavychainaCR1

CR3,oranFcpolypeptideisnotalysineandembodimentswherealysineistheC

27 

20 IncertainembodimentsaCLcomprisesanaminoacidsequencehaving900o,910~
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terminalresidue.Incertainembodimentsacompositioncomprisesapluralityofan 

antibodyand/oranantigen-bindingfragmentofthepresentdisclosurewhereinoneor 

moreantibodyorantigen-bindingfragmentdoesnotcomprisealysineresidueattheC

terminalendoftheheavychainCH1-CH3,orFcpolypeptideandwhereinoneormore 

5 antibodyorantigen-bindingfragmentcomprisesalysineresidueattheC-terminalend 

oftheheavychainCH1-CH3orFepolypeptide.  

A"Fab"(fragmentantigenbinding)isthepartofanantibodythatbindsto 

antigensandincludesthevariableregionandCR1oftheheavychainlinkedtothelight 

chainviaaninter-chaindisulfidebond.EachFabfragmentismonovalentwithrespect 

10 toantigenbinding,4 9, 

1.e ithasasingleantigen-bindingsite.Pepsintreatmentofan 
antibodyyieldsasinglelargeF(ab')2fragmentthatroughlycorrespondstotwo 

disulfidelinkedFabfragmentshavingdivalentantigen-bindingactivityandisstill 

capableofcross-linkingantigen.BoththeFabandF(ab')2areexamplesof"antigen

bindingfragments. Fab'fragmentsdifferfromFabfragmentsbyhavingadditionalfew 

15 residuesatthecarboxyterminusoftheCR1domainincludingoneormorecysteines 

fromtheantibodyhingeregion.Fab'-SHisthedesignationhereinforFab'inwhichthe 

cysteineresidue(s)oftheconstantdomainsbearafreethiolgroup.F(ab')2antibody 

fragmentsoriginallywereproducedaspairsofFab'fragmentsthathavehingecysteines 

betweenthem.Otherchemicalcouplingsofantibodyfragmentsarealsoknown.  

Fabalsoreferredtohereinas"seFab."Intheseembodimentsaninter-chaindisulfide 

bondthatispresentinanativeFabmaynotbepresentandthelinkersexesinfullorin 

parttolinkorconnecttheFabfragmentsinasinglepolypeptidechain.Aheavychain

derivedFabfragment(e.g.,comprisingconsistingoforconsistingessentiallyofMR+ 

25 CR1,or"Fd")andalightchain-derivedFabfragment(e.g.,comprisingconsistingof, 

orconsistingessentiallyof"JL+CL)maybelinkedinanyarrangementtoforma 

scFab.ForexampleascFabmaybearrangedinN-terminaltoC-terminaldirection 

accordingto(heavychainFabfragment- linker lightchainFabfragment)or(light 

chainFabfragment linker- heavychainFabfragment).Peptidelinkersand 

30 exemplarylinkersequencesforuseinscFabsarediscussedinfurtherdetailherein.  

28 

20 Fabfragmentsmaybejoinede.g.byapeptidelinkertoformasinglechain
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"Fv"isasmallantibodyfragmentthatcontainsacompleteantigen-recognition 

andantigen-bindingsite.Thisfragmentgenerallyconsistsofadimerofoneheavy-and 

onelight-chainvariableregiondomainintightnon-covalentassociation.However, 

evenasinglevariabledomain(orhalfofanFvcomprisingonlythreeCDRsspecificfor 

5 anantigen)hastheabilitytorecognizeandbindantigenalthoughtypicallyatalower 

affinitythantheentirebindingsite.  
~9 

"Single-chainFvalsoabbreviatedas"sFv"orscFv"areantibodyfragments 
thatcomprisetheVHandVLantibodydomainsconnectedintoasinglepolypeptide 

chain.InsomeembodimentsthescFvpolypeptidecomprisesapolypeptidelinker 

10 disposedbetweenandlinkingtheVHandVLdomainsthatenablesthescFvtoretainor 

formthedesiredstructureforantigenbinding.Suchapeptidelinkercanbe 

incorporatedintoafusionpolypeptideusingstandardtechniqueswellknownintheart.  

ForareviewofscFvseePluckthuninThePharmacologyofMonoclonalAntibodies, 

vol.113RosenburgandMooreeds., Spnnger-VerlagNewYorkpp.269-315(1994); 

15 Borrebaeck1995,in Incertainembodimentstheantibodyorantigen-binding 

fragmentcomprisesascFvcomprisinga\THdomainaVLdomainandapeptidelinker 

linkingthe\THdomaintotheNFLdomain.InparticularembodimentsascFvcomprises 

aMRdomainlinkedtoaNFLdomainbyapeptidelinkerwhichcanbeina\TH-linker

\~~LorientationorinaVL-linker-VHorientation.AnyscFvofthepresentdisclosure 

peptidesequencetotheN-terminalendoftheyRdomainorviceversa(i.e., 

(N)VL(C)-linker-(N)VH(C)or(N)VH(C)-linker-(§N)VL(C).Alternativelyinsome 

embodimentsalinkermaybelinkedtoanN-terminalportionorendoftheVH 

domaintheVLdomainorboth.  

25 Peptidelinkersequencesmaybechosenforexamplebasedon:(1)theirability 

toadoptaflexibleextendedconformation;(2)theirinabilityorlackofabilitytoadopta 

secondarystructurethatcouldinteractwithfunctionalepitopesonthefirstandsecond 

polypeptidesand/oronatargetmolecule;and/or(3)thelackorrelativelackof 

hydrophobicorchargedresiduesthatmightreactwiththepolypeptidesand/ortarget 

30 molecule.Otherconsiderationsregardinglinkerdesign(e.g., length)canincludethe 

conformationorrangeofconformationsinwhichthe\THandNFLcanformafunctional 

29 

20 maybeengineeredsothattheC-terminalendofthe~VLdomainislinkedbyashort
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antigen-bindingsite.Incertainembodimentspeptidelinkersequencescontainfor 

exampleGlyAsnandSerresidues.OthernearneutralaminoacidssuchasThrand 

Alamayalsobeincludedinalinkersequence.Otheraminoacidsequenceswhichmay 

beusefullyemployedaslinkerincludethosedisclosedinMarateaetal.,Gene40:3946 

5 (1985);Murphyetal,,Proc.Natl.Acad.Sci.USA83:82588262(1986);U.S.Pat.No.  

4,935,233,andU.S.Pat.No.4,751,180.Otherillustrativeandnon-limitingexamplesof 

linkersmayincludeforexampleGlu-Gly-Lys-Ser-Ser-Gly-Ser-Gly-Ser-Glu-Ser-Lys
S 

Val-Asp(Chaudharyetal.,Proc.Natl.Acad.Sci.USA87:1066-1070(1990))andLys

Glu-Ser-Gly-Ser-Val-Ser-Ser-Glu-Gln-Leu-Ala-Gln-Phe-Arg-Ser-Leu-Asp(Birdetal.  

10 Science242:423-426(1988))andthepentamerGly-Gly-Gly-Gly-Serwhenpresentina 

singleiterationorrepeated1to5ormoretimesormore.Anysuitablelinkermaybe 

usedandingeneralcanbeabout3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 

20,21,22,1523,24,25,26,27,28,29,30,40,50,60,70,80,90,100aminoacidsin 

lengthorlessthanabout200aminoacidsinlengthandwillpreferablycomprisea 

15 flexiblestructure(canprovideflexibilityandroomforconformationalmovement 

betweentworegionsdomainsmotifsfragmentsormodulesconnectedbythelinker), 

andwillpreferablybebiologicallyinertand/orhavealowriskofimmunogenicityina 

human.  

scFvscanbeconstructedusinganycombinationoftheVIIIand~VLsequencesor 

sequencesdisclosedherein.  

Insomeembodimentslinkersequencesarenotrequired~forexamplewhenthe 

firstandsecondpolypeptideshavenon-essentialN-terminalaminoacidregionsthatcan 

beusedtoseparatethefunctionaldomainsandpreventstericinterference.  

25 DuringantibodydevelopmentDNAinthegermlinevariable(V),joining(J), 

anddiversity(D)genelocimayberearrangedandinsertionsand/ordeletionsof 

nucleotidesinthecodingsequencemayoccur.Somaticmutationsmaybeencodedby 

theresultantsequenceandcanbeidentifiedbyreferencetoacorrespondingknown 

germlinesequence.Insomecontextssomaticmutationsthatarenotcriticaltoa 

30 desiredpropertyoftheantibody(e.g., bindingtoaJAVHAantigen),orthatconferan 

undesirablepropertyupontheantibody(e.g., anincreasedriskofimmunogenicityina 

30 

20 anycombinationoftheCDRH1,CDRH2,CDRH3,CDRL1,CDRL2,andCDRL3
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subjectadministeredtheantibody),orbothmaybereplacedbythecorresponding 

germline-encodedaminoacidorbyadifferentaminoacidsothatadesirableproperty 

oftheantibodyisimprovedormaintainedandtheundesirablepropertyoftheantibody 

isreducedorabrogated.Thusinsomeembodimentstheantibodyorantigen-binding 

5 fragmentofthepresentdisclosurecomprisesatleastonemoregermline-encodedamino 

acidinavariableregionascomparedtoaparentantibodyorantigen-bindingfragment 

providedthattheparentantibodyorantigenbindingfragmentcomprisesoneormore 

somaticmutations.VariableregionandCDRaminoacidsequencesofexemplaryJAV 

HAantibodiesofthepresentdisclosureareprovidedinTable1herein.  

10 Incertainembodimentsanantibodyorantigen-bindingfragmentcomprisesan 

aminoacidmodification(e.g.,asubstitutionmutation)toremoveanundesiredriskof 

oxidationdeamidationand/orisomerization.  

Alsoprovidedhereinarevariantantibodiesthatcompriseoneormoreamino 

acidalterationsinavariableregion(e.g., \TJ-JVLframeworkorCDR)ascomparedto 

15 apresentlydisclosed("parent")antibodywhereinthevariantantibodyiscapableof 

bindingtoaJAVHAantigen.  

Incertainembodiments,(i)theNfl-Icomprisesorconsistsofanaminoacid 

sequencehavingatleast80%(e.g.,800o850o,900o91%,920o93%940o 950o,960o 

9700 9800,9900 ormore)identitytotheaminoacidsequenceofanyoneofSEQID 

SEQIDNO.:2,26,28,31,34,37,14,39or41,respectivelyisoptionallycomprisedin 

oneormoreframeworkregionand/orsequencevariationcomprisesoneormore 

substitutiontoagermline-encodedaminoaci&and/or(ii)theMLcomprisesorconsists 

ofanaminoacidsequencehavingatleast800o(e.g.,80~o850o900o910o,920o,930o 

25 9400 9500,96~0 9700,9800,9900 ormore)identitytotheaminoacidsequenceofany 

oneofSEQIDNOs.:8or20whereinsequencevariationwithrespecttoSEQID 

NO.:8or20,respectivelyisoptionallycomprisedinoneormoreframeworkregions 

and/orsequencevariationcomprisesoneormoresubstitutiontoagermline-encoded 

aminoacid.Insomeembodiments,(i)theNIHcomprisesorconsistsofanaminoacid 

30 sequencehavingatleast80~oidentitytotheaminoacidsequenceofanyoneofSEQID 

NOs.:37,2,26,28,31,34,14,39and41,andtheNFLcomprisesorconsistsofan 

31 

20 NOs.:2,26,28,31,34,37,14,39and41whereinsequencevariationwithreferenceto
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aminoacidsequencehavingatleast oidentitytotheaminoacidsequenceofSEQ 

IDNO.. or(ii)theN/H compnsesorconsistsofanaminoacidsequencehavingat 

least800oidentitytotheaminoacidsequenceofanyoneofSEQIDNOs.:37,2,26, 

28,31,34,14,39and41,andtheVLcomprisesorconsistsofanaminoacidsequence 

5 havingatleast800oidentitytotheaminoacidsequenceofSEQIDNO.:20.  

Insomeembodimentsthe~~vQHandtheMLcompriseorconsistofaminoacid 
S 

sequenceshavingatleast800oidentitytotheaminoacidsequencesaccordingtoSEQ 
IDNOs.:(i)2and8respectively;(ii)26and8,respectively;(iii)28and8 

respectively;(iv)31and8,respectively;(v)34and8,respectively;(vi)37and8, 

10 respectively;(vii)14and20,respectively;(viii)39and20respectively;or(ix)41and 

20,respectively;or(x)57and58,respectively.InotherembodimentstheN/Handthe'VL 

compriseorconsistofaminoacidsequenceshavingatleast800oidentitytotoSEQID 

NOs.:(i)2and20,respectively;(ii)26and20respectively;(iii)28and20 

respectively;(iv)31and20respectively;(v)34and20,respectively;(vi)37and20 

15 respectively;(v)14and8,respectively;(vi)39and8,respectively;or(vii)41and8, 

respectively.  

Insomeembodimentsthe\THisencodedbyorderivedfromVH6-JDH3-3 

andJH6,and/ortheMLisencodedbyorderivedfromVK3-20andJK3.  

IncertainembodimentstheVHcomprisesorconsistsofanyMRaminoacid 

1 ~ v~LaminoacidsequencesetforthinTable1and/orTable2.Insomeembodimentsthe 

1 ~ vQHandtheMLcompriseorconsistoftheaminoacidsequencesaccordingtoSEQID 

NOs.:(i)2and8,respectively;(ii)26and8respectively;(iii)28and8,respectively, 

(iv)31and8respectively;(v)34and8,respectively;(vi)37and8,respectively;(vii) 

25 l4and2Orespectively;(viii)39and20,respectively;or(ix)41and20,respectively.In 

otherembodimentstheXQHandthe"/Lcompriseorconsistoftheaminoacid 

sequencesaccordingtoSEQIDNOs.:(i)2and20,respectively;(ii)26and20, 

respectively;(iii)28and20,respectively;(iv)31and20,respectively;(v)34and20 

respectively;(vi)37and20respectively;(v)14and8,respectively;(vi)39and8, 

30 respectively;(vii)41and8,respectively;or(viii)57and58,respectively.  
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Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureismonospecific(e.g.,bindstoasingleepitope)orismultispecific(e.g., 

bindstomultipleepitopesand/ortargetmolecules).Antibodiesandantigenbinding 

fragmentsmaybeconstructedinvariousformatsExemplaryantibodyformats 

5 disclosedinSpiessetal,,Mol.Immunol.67(2):95(2015),andinBrinkmannand 

KontermannmAbs9(2):182-212(2017),whichformatsandmethodsofmakingthe 

sameareincorporatedhereinbyreferenceandincludeforexampleBispecificTcell 

Engagers(BiTEs),DARTsKnobs-Into-Holes(KIR)assembliesscFv-CH3-KJH 

assembliesKillCommonLight-ChainantibodiesTandAbsTripleBodiesTriBi 

10 MinibodiesFab-scFvscFv-CH-CL-scFvF(ab')2-scFv2,tetravalentHCabs, 

IntrabodiesCrossMabsDualActionFabs(DAFs)(two-in-oneorfour-in-one), 

DutaMabsDT-JgGChargePairsFab-armExchangeSEEDbodiesTnomabsLUZ-Y 

assembliesFcabsKX-bodiesorthogonalFabsDVD-Jgs(e.g.,USPatentNo.  

8,258,268whichformatsareincorporatedhereinbyreferenceintheirentirety), 

15 JgG(H)-scFvscFv-(H)JgGJgG(L)-scFvscFv-(L)JgGJgQLH)-FvJgG(H)-VV(H)

JgGJgG(L)-VV(L)-JgGKIRJgG-scFab,2scFv-JgGJgG-2scFvscFv4-JgZybody, 

andDVJ-JgG(four-in-one),aswellasso-calledFIT-Ig(e.g., PCTPublicationNo.WO 

2015/103072,whichformatsareincorporatedhereinbyreferenceintheirentirety),so

calledWuxiBodyformats(e.g.,PCTPublicationNo.WO2019/057122,whichformats 

formats(IBI-Ig;e.g.,PCTPublicationNos.WO2019/024979andWO2019/025391 

whichformatsareincorporatedhereinbyreferenceintheirentirety).  

Incertainembodimentstheantibodyorantigen-bindingfragmentcomprises 

twoormoreofYRdomainstwoormore~VLdomainsorboth(i.e.,twoormoreMR 

25 domainsandtwoormore"/Ldomains).Inparticularembodimentsanantigen-binding 

fragmentcomprisestheformat(N-terminaltoC-terminaldirection)VH-linker-VL

linker-VH-linker-'VLwhereinthetwoXVHsequencescanbethesameordifferentand 

thetwoMLsequencescanbethesameordifferent.SuchlinkedscFvscanincludeany 

combinationofMRandNfLdomainsarrangedtobindtoagiventargetandinformats 

30 comprisingtwoormoreMRand/ortwoormore~VLonetwoormoredifferent 

eptiopesorantigensmaybebound.Itwillbeappreciatedthatformatsincorporating 
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multipleantigen-bindingdomainsmayinclude\THand/orNFLsequencesinany 

combinationororientation.Forexampletheantigen-bindingfragmentcancomprise 

theformatVL-linker-'VVH-linker-'VL-linker-'VVHVH-linker-VL-linker-VL-linker-VHor 

\TL-1inker-VHI-linker-VHI-linker-'\TL.  

5 Monospecificormultispecificantibodiesorantigen-bindingfragmentsofthe 

presentdisclosureconstructedcompriseanycombinationofthe\TJ-JandMLsequences 

and/oranycombinationoftheCDRH1,CDRH2,CDRH3,CDRL1,CDRL2,and 

CDRL3sequencesdisclosedherein.Abispecificormultispecificantibodyorantigen

bindingfragmentmayinsomeembodimentscompriseonetwoormoreantigen

10 bindingdomains(e.g.,aMRandaVL)oftheinstantdisclosure.Twoormorebinding 

domainsmaybepresentthatbindtothesameoradifferentHAepitopeanda 

bispecificormultispecificantibodyorantigen-bindingfragmentasprovidedherein 

caninsomeembodimentscompriseafurtherHA-specificbindingdomainand/orcan 

compriseabindingdomainthatbindstoadifferentantigenorpathogenaltogether.  

15 Inanyofthepresentlydisclosedembodimentstheantibodyorantigen-binding 

fragmentcanbe , .g.,bispecifictrispecificorthelike.  
multispecifice 

Incertainembodimentstheantibodyorantigen-bindingfragmentcomprisesa 

FcpolypeptideorafragmentthereofThe"Fc"comprisesthecarboxy-terminal 

portions(ft.e.,theCH2andCH3domainsoflgG)ofbothantibodyHchainsheld 

I.e., twoCH2-CH3polypeptides).Antibodyeffectorfunctions"refertothose 

biologicalactivitiesattributabletotheFcregion(anativesequenceFcregionoramino 

acidsequencevariantFcregion)ofanantibodyandvarywiththeantibodyisotype.  

Examplesofantibodyeffectorfunctionsinclude:C1qbindingandcomplement 

25 dependentcytotoxicity;Fcreceptorbinding;antibody-dependentcell-mediated 

cytotoxicity(ADCC);phagocytosisdownregulationofcellsurfacereceptors(e.g.,B 

cellreceptor);andBcellactivation.Asdiscussedhereinmodifications(e.g., amino 

acidsubstitutions)maybemadetoanFcdomaininordertomodify(e.g., improve 

reduceorablate)oneormorefunctionalityofanFc-containingpolypeptide(e.g., an 

30 antibodyofthepresentdisclosure). SuchfunctionsincludeforexampleFcreceptor 

(FcR)bindingantibodyhalf-lifemodulation(e.g.,bybindingtoFcRn),ADCC 

34 

20 togetherbydisulfides.AnFcmaycompriseadimercomprisedoftwoFcpolypeptides



WO2022/109291 PCT/IJS20211060123 

functionproteinAbindingproteinGbindingandcomplementbinding.Aminoacid 

modificationsthatmodify(e.g.,improvereduceorablate)Fcfunctionalitiesinclude, 

forexampletheT250Q/M428LM252Y/S254T/T256EH433K/N434F 

M428L/N434SE233P/L234V/L235A/G236+A327G/A330S/P331SE333A 

5 S239D/A330L/1332EP2571/Q311,K326W/E333SS239D/1332E/G236AN297Q, 

K322AS228PL235E+E318A/K320A/K322AL234A/L235A(alsoreferredto 

hereinas'LALA"),andL234A/L235A/P329Gmutationswhichmutationsare 

summarizedandannotatedin"EngineeredFcRegions",publishedbyInvivoGen(2011) 

andavailableonlineatinvivogen. com/PDF/review/review-Engineered-Fc-Regions

10 invivogen.pdfutmsourcereview&utmmediumpdf 

campaignreview&utmcontentEngineered-Fc-Regionsandareincorporatedherein 

byreference.  

ForexampletoactivatethecomplementcascadetheC1qproteincomplexcan 

bindtoatleasttwomoleculesofIgGioronemoleculeof1gMwhenthe 

15 immunoglobulinmolecule(s)isattachedtotheantigenictarget(WardE.S and 

GhetieV.TherImmunol.2(1995)77-94).BurtonD.R.,described(Mol.Immunol.  

22(1985)161-206)thattheheavychainregioncomprisingaminoacidresidues318to 

337isinvolvedincomplementfixation.DuncanA.R.,andWinterG.(Nature332 

(1988)738-740),usingsitedirectedmutagenesis, reportedthatGlu318,Lys32Oand 

inthebindingofC1qwasconfirmedbytheabilityofashortsyntheticpeptide 

containingtheseresiduestoinhibitcomplementmediatedlysis.  

ForexampleFcRbindingcanbemediatedbytheinteractionoftheFcmoiety 

(ofanantibody)withFcreceptors(FcRs),whicharespecializedcellsurfacereceptors 
25 oncellsincludinghematopoieticcells.Fcreceptorsbelongtotheimmunoglobulin 

superfamilyandshowntomediateboththeremovalofantibody-coatedpathogensby 

phagocytosisofimmunecomplexesandthelysisoferythrocytesandvariousother 

cellulartargets(e.g.tumorcells)coatedwiththecorrespondingantibodyviaantibody 

dependentcellmediatedcytotoxicity(ADCCVandeWinkelJ.0.,andAndersonC.  

30 L.,Jr, Leukoc.Blot49(1991)511-524).FcRsaredefinedbytheirspecificityfor 

immunoglobulinclassewFcreceptorsforJgGantibodiesarereferredtoasFcyRfor 
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1gBasFcsRforIgAasFeaRandsoonandneonatalFereceptorsarereferredtoas 

FeRn.FereceptorbindingisdescribedforexampleinRavetchJ.VandKinetJ.P 

AnnwRev.Immunol.9(1991)457-49ZCapelP.Jetal.,Immunomethods4(1994) 

25-31deHaasM.,etalJLab.Cl/n.Med126(1995)330-34kandGessnerJ.B.,et 

5 al.,Ann.Hematol.76(1998)231-248.  

Cross-linkingofreceptorsbytheFedomainofnativeJgGantibodies(FeyR) 
e 

triggersawidevarietyofeffectorfunctionsincludingphagocytosisantibody-dependent 

cellularcytotoxicityandreleaseofinflammatorymediatorsaswellasimmune 

complexclearanceandregulationofantibodyproduction.Femoietiesprovidingcross

10 linkingofreceptors(e.g., FeyR)arecontemplatedherein.Inhumansthreeclassesof 

FeyRhavebeencharacterizedto-datewhichare:(i)FeyRI(CD64),whichbinds 

monomericJgGwithhighaffinityandisexpressedonmacrophagesmonocytes 

neutrophilsandeosinophils;(ii)FeyRli(CD32),whichbindscomplexedIgOwith 

mediumtolowaffinityiswidelyexpressed, inparticularonleukocytesisbelievedto 

15 beacentralplayerinantibody-mediatedimmunityandwhichcanbedividedinto 

FeyRIJAFeyMifiandFeyRJJCwhichperformdifferentfunctionsintheimmune 

systembutbindwithsimilarlowaffinitytotheJgG-Fcandtheectodomainsofthese 

receptorsarehighlyhomologuouwand(iii)FeyRIJI(CD16),whichbindsJgGwith 

mediumtolowaffinityandhasbeenfoundintwoforms:FeyRIJIAwhichhasbeen 

believedtomediateADCCandFeyRIUBwhichishighlyexpressedonneutrophils.  

FeyRIJAisfoundonmanycellsinvolvedinkilling(e.g.macrophages 

monocytesneutrophils)andseemsabletoactivatethekillingprocess.FeyMifiseems 

toplayaroleininhibitoryprocessesandisfoundonB-cellsmacrophagesandonmast 

25 cellsandeosinophils.Importantlyithasbeenshownthat750oofallFeyMifiisfound 

intheliver(GanesanL.P.etal , "FeyRubonliversinusoidalendotheliumclears 

smallimmunecomplexes,' Journaloflmmunology189:4981-4988).FeyRJJBis 

abundantlyexpressedonLiverSinusoidalEndotheliumcalledLSECandinKupffer 

cellsintheliverandLSECarethemajorsiteofsmallimmunecomplexesclearance 

30 (GanesanL.P.etal.,2012:FeyRubonliversinusoidalendotheliumclearssmall 

immunecomplexes.Journaloflmmunology189:4981-4988).  
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Insomeembodimentstheantibodiesdisclosedhereinandtheantigen-binding 

fragmentsthereofcompriseanFcpolypeptideorfragmentthereofforbindingto 

FcyRJJbinparticularanFcregionsuchasforexampleIgO-typeantibodies.  

MoreoveritispossibletoengineertheFcmoietytoenhanceFcyRHBbindingby 

5 introducingthemutationsS267EandL328FasdescribedbyChuS.Y.etal.,2008: 

InhibitionofBcellreceptor-mediatedactivationofprimaryhumanBcellsby 

coengagementofCD19andFcgammaRllbwithFc-engineeredantibodies.Molecular 

Immunology45,3926-3933. Therebytheclearanceofimmunecomplexescanbe 

enhanced(ChuS.,etal.,2014:AcceleratedClearanceoflgEInChimpanzeesIs 

10 MediatedByXmab7l9SAnFc-EngineeredAntibodyWithEnhancedAffinityFor 

InhibitoryReceptorFcyRJJb.AmJRespirCritAmericanThoracicSociety 

InternationalConferenceAbstracts).Insomeembodimentstheantibodiesofthe 

presentdisclosureortheantigenbindingfragmentsthereofcompriseanengineeredFc 

moietywiththemutationsS267EandL328FinparticularasdescribedbyChuS.Y.et 

15 al.,2008:InhibitionofBcellreceptor-mediatedactivationofprimaryhumanBcellsby 

coengagementofCD19andFcgammaRllbwithFc-engineeredantibodies.Molecular 

Immunology45,3926-3933.  

OnBcellsFcyRJJBmayfunctiontosuppressfurtherimmunoglobulin 

productionandisotypeswitchingtoforexamplethe1gBclass.Onmacrophages, 

eosinophilsandmastcellstheBformmayhelptosuppressactivationofthesecells 

through1gBbindingtoitsseparatereceptor.  

RegardingFcyRJbindingmodificationinnativeJgGofatleastoneofE233

G236,P238,D265,N297,A327andP329reducesbindingtoFcyRJ.JgG2residuesat 

25 positions233-236,substitutedintocorrespondingpositionsIgGiandJgG4reduces 

bindingofIgGiandJgG4toFcyRJby10 3 -foldandeliminatedthehumanmonocyte 

responsetoantibody-sensitizedredbloodcells(ArmourK.L.,etal.Fur.J.Immunol.  

29(1999)2613-2624).  

RegardingFcyRJJbindingreducedbindingforFcyRJJAisfounde.g.,forJgG 

30 mutationofatleastoneofE233-G236,P238,D265,N297,A327,P329,D270,Q295, 

A327,R292andK414.  
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TwoallelicformsofhumanFcyRJJAarethe"Hi31" variantwhichbindsto 

IgGiFcwithhigheraffinityandthe"Ri31" variantwhichbindstoIgGiFewith 

loweraffinity.Seee.g.,BruhnsetaLBlood113:3716-3725(2009).  

RegardingFeyRIJIbindingreducedbindingtoFcyRJJJAisfounde.g.,for 

5 mutationofatleastoneofE233-G236,P238,D265,N297,A327,P329,D270,Q295, 

A327,S239,E269,E293Y296,V303,A327,K338andD376.Mappingofthebinding 

sitesonhumanIgGiforFereceptorstheabove-mentionedmutationsitesandmethods 

formeasuringbindingtoFeyRIandFeyRIJAaredescribedinShieldsR.L.,etal.,J.  

Biiol.Chem.276(2001)6591-6604.  

10 TwoallelicformsofhumanFeyRIJIAarethe"F158"variantwhichbindsto 

IgGiFewithloweraffinityandthe"V158"variantwhichbindstoIgGiFewith 

higheraffinity.See, e.g.,Bnihnsetal.,BloodJJ3:3716-3725(2009).  

RegardingbindingtoFeyRiltworegionsofnativeJgGFeappeartobe 

involvedininteractionsbetweenFeyRlIsandJgGsnamely(i)thelowerhingesiteof 

15 JgGFeinparticularaminoacidresiduesLLGG(234- 237EUnumbering),and 

(ii)theadjacentregionoftheCR2domainofJgGFeinparticularaloopandstrandsin 

theupperCR2domainadjacenttothelowerhingeregione.g.inaregionofP331 

(WinesB.D etal.,J.Immunol.200ft164:5313- 5318).MoreoverFeyRiappearsto 

bindtothesamesiteonJgGFewhereasFeRnandProteinAbindtoadifferentsiteon 

2000;164:5313- 5318).  

AlsocontemplatedaremutationsthatincreasebindingaffinityofanFe 

polypeptideorfragmentthereofofthepresentdisclosuretoa(/.e., oneormore)Fey 

receptor(e.g.,ascomparedtoareferenceFepolypeptideorfragmentthereofor 

25 containingthesamethatdoesnotcomprisethemutation(s)).Seee.g.,Delilloand 

RavetchCell161(5):1035-1045(2015)andAhmedetal.,J.Stnie.Biol.194(1):78 

(2016),theFemutationsandtechniquesofwhichareincorporatedhereinbyreference.  
Inanyofthehereindisclosedembodimentsanantibodyorantigen-binding 

fragmentcancompriseaFepolypeptideorfragmentthereofcomprisingamutation 

30 selectedfromG236AS239DA330Land1332Koracombinationcomprisingany 

twoormoreofthesamee.g.,5239D/J332K5239D/A33OL/J332K 
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G236A/S239D/1332E;G236A/A330L/1332E(alsoreferredtohereinas'GAALIIE");or 

G236A/S239D/A330L/1332E.InsomeembodimentstheFcpolypeptideorfragment 

thereofdoesnotcompriseS239D.InsomeembodimentstheFcpolypeptideor 

fragmentthereofcomprisesSatposition239(EUnumbering).  

5 IncertainembodimentstheFcpolypeptideorfragmentthereofmaycomprise 

orconsistofatleastaportionofanFepolypeptideorfragmentthereofthatisinvolved 

inFeRnbinding.IncertainembodimentstheFepolypeptideorfragmentthereof 

comprisesoneormoreaminoacidmodificationsthatimprovebindingaffinityfor(e.g., 

enhancebindingto)FcRn(e.g., atapHofabout6.0)andinsomeembodiments, 

10 therebyextendinvitohalf-lifeofamoleculecomprisingtheFcpolypeptideor 

fragmentthereof(e.g.,ascomparedtoareferenceFcpolypeptideorfragmentthereofor 

antibodythatisotherwisethesamebutdoesnotcomprisethemodification(s)).In 

certainembodimentstheFcpolypeptideorfragmentthereofcompnsesorisderived 

fromaJgGFcandahalf-life-extendingmutationcomprisesanyoneormoreof 

15 M428LN434SN434FLN434AN434SM252YS254TT256ET250Q;P2571 

11J*D376VT307AE3SOA(EUnumbering).Incertainembodimentsahalf-life

extendingmutationcomprisesM428L/N434S(alsoreferredtohereinas"MILNS").In 

certainembodimentsahalf-life-extendingmutationcomprisesM252Y/S254T/T256E.  

Incertainembodimentsahalf-life-extendingmutationcomprisesT250Q/M428L.In 

embodimentsahalf-life-extendingmutationcomprisesP2571/N434H.Incertain 

embodimentsahalf-life-extendingmutationcomprisesD376V/N434H.Incertain 

embodimentsahalf-life-extendingmutationcomprisesT307A/E380A/N434A.  

Insomeembodimentsanantibodyorantigen-bindingfragmentincludesaFc 

25 moietythatcomprisesthesubstitutionmtuationsM428LfN434S.Insome 

embodimentsanantibodyorantigen-bindingfragmentincludesaFcpolypeptideor 

fragmentthereofthatcomprisesthesubstitutionmtuationsG236A/A33OL/1332E.In 

certainembodimentsanantibodyorantigen-bindingfragmentincludesa(e.g.,JgG)Fe 

moietythatcomprisesa0236AmutationanA330LmutationandaI332Emutation 

30 (GAALIIE),anddoesnotcompriseaS239Dmutation(e.g.,comprisesanativeSat 

position239).Inparticularembodimentsanantibodyorantigen-bindingfragment 
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includesanFcpolypeptideorfragmentthereofthatcomprisesthesubstitution 

mutations:M428L/N434SandG236A/A330L/1332Eandoptionallydoesnotcomprise 

S239D(e.g., comprisesSat239).Incertainembodimentsanantibodyorantigen

bindingfragmentincludesaFepolypeptideorfragmentthereofthatcomprisesthe 

5 substitutionmutations:M428L/N434SandG236A/S239D/A33OL/1332E.  

Incertainembodimentstheantibodyorantigen-bindingfragmentcomprisesa 

mutationthataltersglycosylationwhereinthemutationthataltersglycosylation 

comprisesN297AN297QorN297Gand/ortheantibodyorantigen-bindingfragment 

ispartiallyorfullyaglycosylatedand/orispartiallyorfullyafucosylated.Hostcell 

10 linesandmethodsofmakingpartiallyorfullyaglycosylatedorpartiallyorfully 

afucosylatedantibodiesandantigen-bindingfragmentsareknown(see, e.g.,PCT 

PublicationNo.WO2016/18135?Suzukietal.CAin.CancerRes.13(6):1875-82 

(2007);Huangetal.MAts6:1-12(2018)).  

Incertainembodimentstheantibodyorantigen-bindingfragmentiscapableof 

15 elicitingcontinuedprotectionin 0 

ViTOinasubjectevenoncenodetectablelevelsofthe 
antibodyorantigen-bindingfragmentcanbefoundinthesubject(I.e., whether 

antibodyorantigen-bindingfragmenthasbeenclearedfromthesubjectfollowing 

administration).SuchprotectionisreferredtohereinasavaccinaleffectWithout 

wishingtobeboundbytheoryitisbelievedthatdendriticcellscaninternalize 

immuneresponseagainstantigen.Incertainembodimentsanantibodyorantigen

bindingfragmentcomprisesoneormoremodificationssuchasforexamplemutations 

intheFccomprisingG236AA330Land1332Ethatarecapableofactivatingdendritic 

cellsthatmayinducee.g., Tcellimmunitytotheantigen.  

25 IIIanyofthepresentlydisclosedembodimentstheantibodyorantigen-binding 

fragmentcomprisesaFcpolypeptideorafragmentthereofincludingaCR2(ora 

fragmentthereofaCR3(orafragmentthereof),oraCR2andaCR3,whereinthe 

CR2,theCR3,orbothcanbeofanyisotypeandmaycontainaminoacidsubstitutions 

orothermodificationsascomparedtoacorrespondingwild-typeCR2orCR3, 

30 respectively.IncertainembodimentsaFcofthepresentdisclosurecomprisestwo 

CH2-CH3polypeptidesthatassociatetoformadimer.  
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Insomeembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosurecomprisesahumanIgGiantibody.IncertainembodimentsthehumanIgGi 

antibodycomprisesakappalightchain.IncertainembodimentsthehumanIgGi 

antibodycomprisesawild-typeFc.IncertainotherembodimentsthehumanIgGi 

5 antibodycomprisesoneormoremutationsintheFc.Insomeembodimentsthehuman 

IgGiantibodycomprisesM428LandN434SmutationsintheFc.Incertain 

embodimentsthehumanIgGiantibodycomprisesG236AA330Land1332E 

mutationsintheFc.IncertainembodimentsthehumanIgGiantibodycomprises 

M428LN434SG236AA330Land1332EmutationsintheFc.Insomeembodiments, 

10 thehumanIgGiantibodydoesnotcompriseanyothermutationsintheFcrelativeto 

wild-typeIgGiFc.InsomeembodimentsthehumanIgGiantibodycomprisestheVH 

aminoacidsequenceofSEQIDNO.:37andthe"/LaminoacidsequenceofSEQID 

NO.:8.  

Insomeembodimentsapresentlydisclosedantibodyorantigen-binding 
S 

15 fragmentcomprisesaCR1-CR3thatcompnsesorconsistsoftheaminoacidsequence 

setforthinSEQIDNO.:47or49.Insomeembodimentsapresentlydisclosed 

antibodyorantigen-bindingfragmentcomprisesaCLthatcomprisesorconsistsofthe 

aminoacidsequencesetforthinSEQIDNO.:48.  

Insomeembodimentsanantibodyoranantigen-bindingfragmentthereofis 

20 providedthatcomprisesaheavychainandalightchainwherein:(i)theheavychain 
comprisesorconsistsof(1)aheavychainvariabledomain(VH),whereinthe\/H 

comprisesorconsistsoftheaminoacidsequenceofSEQIDNO.:37,and(2)aCHi

CR3thatcomprisesorconsistsoftheaminoacidsequencesetforthinSEQIDNO.:47 

or49*and(ii)thelightchaincomprisesorconsistsof(1)alightchainvariabledomain 

25 (VL),whereinthe\/LcomprisesorconsistsoftheaminoacidsequenceofSEQID 

NO.:8,and(2)aCLthatcomprisesorconsistsoftheaminoacidsequenceofSEQED 

NO.:48.  

Insomeembodimentsanantibodyoranantigen-bindingfragmentthereofis 
S 

providedthatcomprisestwoheavychainsandtwolightchainswherein:(i)eachofthe 
S 

30 twoheavychainscompnsesorconsistsof(1)aheavychainvariabledomain(VII), 

whereinthe\TJ-JcomprisesorconsistsoftheaminoacidsequenceofSEQIDNO.:37, 

41 
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and(2)aCR1-CR3thatcomprisesorconsistsoftheaminoacidsequencesetforthin 

SEQIDNO.:47or49and(ii)eachofthetwolightchainscomprisesorconsistsof(1) 

alightchainvariabledomain(VL),whereintheNFLcomprisesorconsistsoftheamino 

acidsequenceofSEQlIDNO.:8,and(2)aCLthatcomprisesorconsistsoftheamino 

5 acidsequenceofSEQIDNO.:48.  

Insomeembodimentsanantibodyoranantigen-bindingfragmentthereofis 

providedthatcomprisesaheavychaincomprisingorconsistingoftheaminoacid 

sequenceofSEQlIDNO.:50orS1andalightchaincomprisingorconsistingofSEQID 

NO.:52.  

10 Insomeembodimentsanantibodyoranantigen-bindingfragmentthereofis 

providedthatcomprisestwoheavychainseachcomprisingorconsistingoftheamino 

acidsequenceofSEQIDNO.:50or51, andtwolightchainseachcomprisingor 

consistingofSEQIDNO.:52.  

Insomeembodimentsanantibodyorantigen-bindingfragmentcomprisesa 

15 heavychaincomprisingorconsistingoftheaminoacidsequenceofSEQEDNO.:56.  

Insomeembodimentsanantibodyorantigen-bindingfragmentcomprisesaheavy 

chaincomprisingorconsistingoftheaminoacidsequenceofSEQIDNO.:56,anda 

lightchaincomprisingorconsistingoftheaminoacidsequenceofSEQIDNO.:52.In 

someembodimentsanantibodyorantigen-bindingfragmentcomprisestwoheavy 

andtwolightchainseachcomprisingorconsistingoftheaminoacidsequenceofSEQ 

IDNO.:52.  

Inanyofthepresentlydisclosedembodimentstheantibodyorantigen-binding 

fragmentcanbemonoclonal.Thetermmonoclonalantibody"(mAb)asusedherein 

25 referstoanantibodyobtainedfromapopulationofsubstantiallyhomogeneous 

antibodiesie individualantibodiescomprisingthepopulationareidenticalexceptfor 

possiblenaturallyoccurringmutationsthatmaybepresentinsomecasesinminor 

amounts.Monoclonalantibodiesarehighlyspecificbeingdirectedagainstasingle 
S 

antigenicsite.Furthermoreincontrasttopolyclonalantibodypreparationsthatinclude 

30 differentantibodiesdirectedagainstdifferentepitopeseachmonoclonalantibodyis 

directedagainstasingleepitopeoftheantigen.Inadditiontotheirspecificitythe 
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monoclonalantibodiesareadvantageousinthattheymaybesynthesized 

uncontaminatedbyotherantibodies.Thetermmonoclonal"isnottobeconstruedas 

requinngproductionoftheantibodybyanyparticularmethod.Forexample, 

monoclonalantibodiesusefulinthepresentinventionmaybepreparedbythe 

5 hybridomamethodologyfirstdescribedbyKohleretal.,Nature256:495(1975),or 

maybemadeusingrecombinantDNAmethodsinbacterialeukaryoticanimalorplant 

cells(seee.g.,U.S.Pat.No.4,816,567).Monoclonalantibodiesmayalsobeisolated 

fromphageantibody S 

libranesusingthetechniquesdescribedinClacksonetal.,Nature 
352:624-628(1991)andMarksetalta'.Mol.molt,222:581-597(1991),forexample.  

10 MonoclonalantibodiesmayalsobeobtainedusingmethodsdisclosedinPCT 

PublicationNo.WO2004/076677A2.  

Antibodiesandantigen-bindingfragmentsofthepresentdisclosureinclude 

"chimericantibodies"inwhichaportionoftheheavyand/orlightchainisidentical 

withorhomologoustocorrespondingsequencesinantibodiesderivedfromaparticular 

15 speciesorbelongingtoaparticularantibodyclassorsubclasswhiletheremainderof 

thechain(s)isidenticalwithorhomologoustocorrespondingsequencesinantibodies 

derivedfromanotherspeciesorbelongingtoanotherantibodyclassorsubclassaswell 

asfragmentsofsuchantibodiessolongastheyexhibitthedesiredbiologicalactivity 

(seeU.S.Pat.Nos. , 5,530,101and7,498,41tandMorrisonetal.,Proc.  
S 

comprisehumanandnon-humanresidues.Furthermorechimericantibodiesmay 

compriseresiduesthatarenotfoundintherecipientantibodyorinthedonorantibody.  

Thesemodificationsaremadetofurtherrefineantibodyperformance.Forfurther 

detailsseeJonesetalNature321:522-525(1986);RiechmannetafNature332:323

25 329(1988);andPrestaCurrOp.Struct.Bid.2:593-596(1992).Chimericantibodies 

alsoinclude pnmatizedandhumanizedantibodies.  

A"humanizedantibody"isgenerallyconsideredtobeahumanantibodythat 

hasoneormoreaminoacidresiduesintroducedintoitfromasourcethatisnon-human.  

Thesenon-humanaminoacidresiduesaretypicallytakenfromavariable S 

30 HumanizationmaybeperformedfollowingthemethodofWinterandco-workers 

(JonesetaLNature,321:522-525(1986);ReichmannetaLNature,332:323-327 
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(1988);Verhoeyenetal.,Science239:1534-1536(1988)),bysubstitutingnon-human 

variablesequencesforthecorrespondingsequencesofahumanantibody.Accordingly, 

such"humanized"antibodiesarechimericantibodies(U.S.Pat.Nos.4,816,567; 

5,530,101and7,498,415)whereinsubstantiallylessthananintacthumanvariable 

5 domainhasbeensubstitutedbythecorrespondingsequencefromanon-humanspecies.  

Insomeinstancesa"humanized"antibodyisonewhichisproducedbyanon-human 

celloranimalandcompriseshumansequencese.g., Hcdomains.  

A"humanantibody"isanantibodycontainingonlysequencesthatarepresentin 

anantibodythatisproducedbyahuman(i.e., sequencesthatareencodedbyhuman 

10 antibody-encodinggenes).Howeverasusedhereinhumanantibodiesmaycomprise 

residuesormodificationsnotfoundinanaturallyoccurringhumanantibody(e.g., an 

antibodythatisisolatedfromahuman),includingthosemodificationsandvariant 

sequencesdescribedherein.Thesearetypicallymadetofurtherrefineorenhance 

antibodyperformance.Insomeinstanceshumanantibodiesareproducedbytransgenic 

15 animals.ForexampleseeU.S.Pat.Nos. , 6,596,541and7,049,426.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureischimerichumanizedorhuman.  

Insomeembodimentsvanouspharmacokinetic("PK")parametersareusedto 

describeorcharacterizetheantibodiesorantigen-bindingfragmentsprovidedherein.  

PKparametersaredescribedinassociationwiththeExamplesherein.Theterm"tl/2 or 

"half-life"referstotheeliminationhalf-lifeoftheantibodyorantigen-bindingfragment 

includedinthepharmaceuticalcompositionadministeredtoasubject.Theterm"Ciast 

generallyreferstothelastmeasurableplasmaconcentration(i.e., subsequentthereto 

25 thesubstanceisnotpresentatameasurableconcentrationinplasma).  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofpreventingand/orattenuatinganinfectionby:(i)aHiNiJAV, 

whereinoptionallytheHiNiJAVcomprisesA/PR8/34and/or(ii)aH3N2JAV 

whereinoptionallytheH3N2JAVcomprisesA/HongKong/68.  

30 Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofpreventingorreducingweightlossinasubjecthavinganJAV 
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infectionoptionallyfor(i)upto15daysor(ii)for15ormoredaysfollowing 

administrationofaneffectiveamountoftheantibodyorantigen-bindingfragment 

whereinpreventingorreducingweightlossiswithreferencetoanuntreatedreference 

subjecthavingtheJAVinfection.Incertainembodimentsanantibodyorantigen

5 bindingfragmentofthepresentdisclosureiscapableofpreventingalossinbody 

weightofgreaterthan oinasubjecthavinganJAVinfectionwhereinalossinbody 

weightisdeterminedbyreferencetothesubject'sbodyweightjustpriortoorinan 

earlystageoftheJAVinfection.Incertainembodimentsanantibodyorantigen

bindingfragmentofthepresentdisclosureiscapableofextendingsurvivalofasubject 

10 havinganJAVinfectionascomparedtosurvivalofanuntreatedreferencesubject 

havingtheJAVinfection.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosurehasaninvivohalf-lifeinamouse(e.g.,atg32mouse):(i)inarangeoffrom 

about7daystoabout12.2daysfromabout8daystoabout11daysfromabout8.5 

15 daystoabout10.5daysorfromabout9daystoabout10.5days;(ii)ofbetween8days 

and11daysorbetween8.5daysand10.5daysorbetween9daysand10days;(iii)of 

8.0,8.1,8.2,8.3,8.4,8.5,8.6,8.7,8.8,8.9,9.0,9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,9.9, 

10.0,10.1,10.2,10.3,10.4,10.5,10.6,10.7,10.8,10.9,11.0,11.1,11.2,11.3,11.4, 

11.5,11.6,11.7,11.8,11.9,12.0,12.1,orl2.2days;(iv)inarangeoffromabout9.5 

daysorfrom10.5daysto11days;(vi)between10daysand11.5daysorbetween 

10.5daysand11daysorbetween10daysand11days;and/or(vii)of9.5,9.6,9.7,9.8, 

9.9,10.0,10.1,10.2,10.3,10.4,10.5,10.6,10.7,10.8,10.9,11.0,11.1, 11.2,11.3,11.4 

11.5,11.6,11.7,11.8,11.9,12.0,12.1,12.2,12.3,12.4,or12.5days.  

25 Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosurespecificallybindstotheHAanddoesnotbindtoordoesnotspecifically 

bindtoanon-HAtarget.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosurecapableofbindingtoanyoneormoreofthefollowingJAVsubtypes:Hi 

30 H2,H3,H4,H5,H8,H9,H1OH11,H12,H13,H14,H15,H17,andHlS.  
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Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofpreventingorattenuatinganJAVinfectionasubject.Incertain 

embodimentsanantibodyorantigen-bindingfragmentofthepresentdisclosureis 

capableofneutralizinginfectionby:(i)aHiNiJAVwhereinoptionallytheHiNi 

5 JAVcomprisesanyoneormoreofA/California/07/2009,A/PR/8/34,andA/Solomon 

Jslands/3/06;and(ii)aH3N2JAVwhereinoptionallytheH3N2JAVcomprisesany 

oneormoreofA/Aichi/2/68A/Brisbane/1O/07,andA/HongKong/68.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableof(iii)neutralizingaHiNiJAVinfectionoptionallyby 

10 A/California/07/2009,withanJCSOinarangeoffromaboutio 3ng/mLtoaboutio4 

ng/mLoptionallyinarangeoffrom2,000ng/mLto6,000ng/mL(e.g.,2,000,2,500, 

3,000,3,500,4,000,4,500,5,000,5,500,or6,000ng/mL);and/or(iv)neutralizinga 

H3N2JAVinfectionoptionallybyA/Aichi/2/68withan1C50inarangeoffrom1o~ 

ng/mLto10~ng/mLoptionallyinarangeoffrom3,000ng/mLto10,000ng/mL.  

15 Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofneutralizinginfectionby:(i)aGroup1JAVwherein 

optionallytheGroup1JAVcomprisesorisaH5JAVwhereinfurtheroptionallythe 

H5JAVcomprisesorisH5/VN/11/94pp;and(ii)aGroup2JAVwhereinoptionally, 

theGroup2JAVcomprisesorisaH7JAVwhereinfurtheroptionallytheH7JAV 

determinedusingaviruspseudotypedwiththeJAV.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableof(iii)neutralizinganinfectionbyaGroup1JAyoptionally 

HS/VN/11/94,withanJCSOinarangeoffromabout1ng/mLtoabout8ng/mL(e.g., 

25 about1,2,3,4,5,6,7,or8ng/nL);and(iv)neutralizinganinfectionbyaGroup2 

JAVoptionallyH7/JT/99ppwithan1C50inarangeoffromabout10ng/mLtoabout 

200ng/mL.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofactivatingahumanFcyRJJJawhichisoptionallyaFiSSallele.  

30 Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofactivatingahumanahumanFcyRllawhichisoptionallya 
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H131allele.Insomeembodimentsactivationisasdeterminedusingahostcell 

(optionallyaJurkatcell)comprising:(i)(a)thehumanFcyRJJJa(optionallyaF158 

allele),and/or(b)thehumanFcyRJJa(optionallyaH131allele);and(ii)aNEAT 

expressioncontrolsequenceoperablylinkedtoasequenceencodingareportersuchas 

5 aluciferasereporterfollowingincubation(e.g., of20hours)oftheantibodyorantigen

bindingfragmentwithatargetcell(e.g., aA549cell)infectedwithanJAV.  

Incertainfurtherembodimentsactivationisasdeterminedfollowingincubationofthe 

antibodyorantigen-bindingfragmentwith:(1)thetargetcellinfectedwithaHiNi 

JAywhereinoptionallytheHiNiJAVisA/PR/8/34,andwhereinoptionallythe 

10 infectionhasamultiplicityofinfection(MOJ)of&and/or(2)thetargetcellinfected 

withaH3N2JAVwhereinoptionallytheH3N2JAVisA/Aichi/2/68,andwherein 

optionallytheinfectionhasamultiplicityofinfection(MOJ)of18.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofneutralizinginfectionbyaH5pseudoviruswitha1C50ofless 

15 than4.5ng/mL,4.0ng/mLorless,3.0ng/mLorless,2.5ng/mLorless,2.0ng/mLor 

less,1.5ng/mLorless,1.0ng/mLorless,0.9ng/mLorless,0.8ng/mLorless,0.7 

ng/mLorless,0.6ng/mLorless,0.5ng/mLorless,0.4ng/mLorless,0.3ng/mLor 

lessor0.2ng/mLorless.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

rangeoffromabout0.2ng/mLtoabout4.5ng/mLorfromabout0.2ng/mLtoabout 

4.0ng/mLorfromabout0.2ng/mLtoabout3.5ng/mLorfromabout0.2ng/mLto 

about3.0ng/mLorfromabout0.2ng/mLtoabout2.5ng/mLorfromabout0.2 

ng/mLtoabout2.0ng/mLorfromabout0.2ng/mLtoabout1.5ng/mLorfromabout 

25 0.2ng/mLtoabout1.0ng/mLorfromabout0.2ng/mLtoabout0.5ng/mLorfrom 

about0.5ng/mLtoabout4.5ng/mLorfromabout0.5ng/mLtoabout4.0ng/mLor 

fromabout0.5ng/mLtoabout3.5ng/mLorfromabout0.5ng/mLtoabout3.0ng/mL 

orfromabout0.5ng/mLtoabout2.5ng/mLorfromabout0.5ng/mLtoabout2.0 

ng/mLorfromabout0.5ng/mLtoabout1.5ng/mLorfromabout0.5ng/mLtoabout 

30 1.0ng/mLorfromaboutabout1.0ng/mLtoabout4.5ng/mLorfromabout1.0 

ng/mLtoabout4.0ng/mLorfromabout1.0ng/mLtoabout3.5ng/mLorfromabout 
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1.0ng/mLtoabout3.0ng/mLorfromabout1.0ng/mLtoabout2.5ng/mLorfrom 

about1.0ng/mLtoabout2.0ng/mLorfromabout1.0ng/mLtoabout1.5ng/mLor 

fromabout1.5ng/mLtoabout4.5ng/mLorfromabout1.5ng/mLtoabout4.0ng/mL 

orfromabout1.5ng/mLtoabout3.5ng/mLorfromabout1.5ng/mLtoabout3.0 

5 ng/mLorfromabout1.5ng/mLtoabout2.5ng/mLorfromabout1.5ng/mLtoabout 

2.0ng/mLorfromabout2.0ng/mLtoabout4.5ng/mLorfromabout2.0ng/mLto 

about4.0ng/mLorfromabout2.0ng/mLtoabout3.5ng/mLorfromabout2.0 

ng/mLtoabout3.0ng/mLorfromabout2.0ng/mLtoabout2.5ng/mLorfromabout 

2.5ng/mLtoabout4.5ng/mLorfromabout2.5ng/mLtoabout4.0ng/mLorfrom 

10 about2.5ng/mLtoabout3.5ng/mLorfromabout2.5ng/mLtoabout3.0ng/mLor 

fromabout3.0ng/mLtoabout4.5ng/mLorfromabout3.0ng/mLtoabout4.0ng/mL 

orfromabout3.0ng/mLtoabout3.5ng/mLorfromabout3.5ng/mLtoabout4.5 

ng/mLorfromabout3.5ng/mLtoabout4.0ng/mLorfromabout4.0ng/mLtoabout 

4.5ng/mL.  

15 Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofneutralizinginfectionbyaH5pseudoviruswitha1C50ofabout 

0.6ng/mLabout0.5ng/mLabout0.4ng/mLabout0.3ng/mLorabout0.2ng/mL.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofneutralizinginfectionbyaH5pseudoviruswitha1C50of0.7 

lessor0.20ng/mLorless.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofneutralizinginfectionby:(i)aHiNiJAVwithaJCSOina 

rangeoffromabout850ng/mLtoabout4,500ng/mLand/orwitha1C90inarangeof 

25 fromabout1,000ng/mLtoabout5,400ng/mLand/or(ii)aH3N2JAVwitha1C50in 

arangeoffromabout300ng/mLtoabout2,800ng/mLand/orwitha1C90inarange 

offromabout350ng/mLtoabout7,600ng/mL.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofneutralizinginfectionby:(i)aHiNiJAVwitha1C50ina 

30 rangeoffromabout880ng/mLtoabout1,120ng/mLand/orwitha1C90inarangeof 

fromabout1,050ng/mLtoabout1,680 , (ii)aH3N2JAVwitha1C50inarange 
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offromabout300ng/mLtoabout2,100ng/mLand/orwitha1C90inarangeoffrom 

about350ng/mLtoabout2,700ng/mL;(iii)aHiNiJAVwitha1C50inarangeof 

fromabout1,100ng/mLtoabout2,700ng/mLand/orwitha1C90inarangeoffrom 

about1,040ng/mLtoabout4,540ng/mL;(iv)aH3N2JAVwitha1C50inarangeof 

5 fromabout500ng/mLtoabout2,420ng/mLand/orwitha1C90inarangeoffrom 

about680ng/mLtoabout4,570ng/mL;(v)aHiNiJAVwithaJCSOinarangeof 

fromabout1,030ng/mLtoabout1,680ng/mLand/orwitha1C90inarangeoffrom 

about1,780ng/mLtoabout4,760ng/mL;(vi)aH3N2JAVwithaJCSOinarangeof 

fromabout440ng/mLtoabout2,540ng/mLand/orwitha1C90inarangeoffrom 

10 about450ng/mLtoabout4,250ng/mL;(vii)aHiNiJAVwithaJCSOinarangeof 

fromabout1,950ng/mLtoabout2,000ng/mLand/orwitha1C90inarangeoffrom 

about2,420ng/mLtoabout5,400ng/mliand/or(viii)aH3N2JAVwitha1C50ina 

rangeoffromabout880ng/mLtoabout2,820ng/mLand/orwitha1C90inarangeof 

fromabout1,170ng/mLtoabout7,630ng/mL.  

15 Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofneutralizinginfectionby:(i)aHiNiA/PR/8/34JAVwitha 

1C50inarangeoffromabout850ng/mLtoabout2000ng/mL(e.g.,about880ng/mL 

about1,000ng/mLabout1100ng/mLabout2,000ng/mL),and/orwitha1C90ina 

rangeoffromabout1050ng/mLtoabout2,400ng/mL(e.g.,about1,050ng/mLabout 

Jslands/3/06JAVwithaJCSOinarangeoffromabout1,100ng/mLtoabout2,700 

ng/mL(e.g.,about1,100ng/mLabout1,680ng/mLabout1950ng/mLabout2,700 

ng/mL)and/orwitha1C90inarangeoffromabout1680ng/mLtoabout5,400ng/mL 

(e.g.,about1680ng/mLabout4,500ng/mLabout4700ng/mLabout5,400ng/mL); 

25 (iii)aH3N2A/Aichi/2/68JAVwitha1C50inarangeoffromabout2,100ng/mLto 

about2,900ng/mL(e.g., about2,100ng/mLabout2,400ng/mLabout2,500ng/mL 

about2,800ng/mL)and/orwitha1C90inarangeoffromabout2,700ng/mLtoabout 

7,600ng/mL(e.g.,about2,700ng/mLabout4,200,about4,500ng/mLabout7,600 

ng/mL);(iv)aH3N2A/Brisbane/10/07JAVwitha1C50inarangeoffromabout300 

30 ng/mLtoabout880ng/mL(e.g.,about300ng/mLabout440ng/mLabout500ng/mL 

about880ng/mL)and/orwitha1C90inarangeoffromabout350ng/mLtoabout 
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1,200ng/mL(e.g.,about350ng/mLabout450ng/mLabout680ng/mLabout1,200 

ng/mL);(v)aHiNiA/CAL/09JAVwitha1C50inarangeoffromabout3,100ng/mL 

toabout4,500ng/mL(e.g.,about3,100ng/mLabout3,600ng/mLabout4,300 

ng/mLabout4,500ng/mL)and/orwitha1C90inarangeoffromabout350ng/mLto 

5 about1,200ng/mL(e.g.,about350ng/mLabout450ng/mLabout680ng/mLabout 

1,200ng/mL);and/or(vi)aH3N2A/'HK/68JAVwithaJCSOinarangeoffromabout 

2,000ng/mLtoabout3,000ng/mL(e.g.,about2,000ng/mLabout2,100ng/mLabout 

2,200ng/mLabout2,300ng/mLabout2,400ng/mLabout2,500ng/mLabout2,600 

ng/mLabout2,700ng/mLabout2,800ng/mLabout2,900ng/mLabout3,000 

10 ng/mL),preferablyinarangeoffromabout2,100ng/mLtoabout2,500ng/mL.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofneutralizinginfectionby:(i)aHiNiA/PR/8/34JAVwitha 

1C50inarangeoffromabout860toabout920ng/mLfromabout1,000toabout 

1,060ng/mLfromabout1,080ng/mLtoabout1,140ng/mLorfromabout1,970 

15 ng/mLtoabout2,030ng/mLand/orwitha1C90inarangeoffromabout1,015ng/ml 

toabout1,075ng/mLfromabout1,750ng/mLtoabout1,810ng/mLfromabout1,750 

ng/mLtoabout1,830ng/mLorfromabout2,390ng/mLtoabout2,450ng/mL;(ii)a 

HiNiA/SolomonJslands/3/06JAVwitha1C50inarangeoffromabout1,100ng/mL 

toabout2,700ng/mL(e.g.,about1,100ng/mLabout1,680ng/mLabout1950ng/mL 

5,400ng/mL(e.g.,about1680ng/mLabout4,500ng/mLabout4700ng/mLabout 

5,400ng/mL);(iii)aH3N2A/Aichi/2/68JAVwithaJCSOinarangeoffromabout 

2,100ng/mLtoabout2,900ng/mL(e.g.,about2,100ng/mLabout2,400ng/mLabout 

2,800ng/mL)and/orwitha1C90inarangeoffromabout2,700ng/mLtoabout7,600 

25 ng/mL(e.g.,about2,700ng/mLabout4,200,about4,500ng/mLabout7,600ng/mL); 

and/or(iv)aH3N3A/Brisbane/10/07JAVwitha1C50inarangeoffromabout300 

ng/mLtoabout880ng/mL(e.g.,about300ng/mLabout440ng/mLabout500ng/mL 

about88ng/mL)and/orwitha1C90inarangeoffromabout350ng/mLtoabout 

1,200ng/mL(e.g.,about350ng/mLabout450ng/mLabout680ng/mLabout1,200 

30 ng/mL).  
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Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofbindingtoanyoneormoreofthefollowingH3N2JAV 

subtypes:A/Babol/36/200tA/HongKong/CUHK31987/2011A/Texas/50/201Z 

A/Wisconsin/67/2005A/Netherlands/178/1995;A/Johannesburg/33/1994; 

5 A/Guangdong-Luohu/1256/20094 A/California/7/20044 A/Hanoi/EL134/2008~ 

A/Wuhan/359/1995A/Victoria/210/2009A/Philippines/472/2002; 

A/Hanoi/EL2O1/2009;AVictoria/210/2009;A/Missouri/09/2014;A/Perth!16/2009~ 

A/Wyoming/03/2003A/Moscow/1O/1999A/Sydney/5/199TA/Nanchang/933/1995 

A/Beijing/32/9ZA/Aichu/2/196&A/Brisbane/iO/200Tand 

10 A/Switzerland/9715293/2013.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofbindingtotheoneormoreH3N2JAVsubtype(s)witha 

logEC5O(ng/mL)inarangeoffromabout0.1toabout6,fromabout0.1toabout5.5, 

fromabout1toabout5,fromabout0.1toabout4.5,fromabout0.1toabout4.0,from 

15 about0.1toabout3.5,fromabout0.1toabout3,fromabout0.1toabout2.5,from 

about0.1toabout2.0,from0.1toabout1.5,from0.1toabout1.0,orofabout1.9 

about1.8,about1.7,about1.6,about1.5,about1.4,about1.3,about1.2,about1.1, 

about1.0,about0.9,about0.8,about0.7,about0.6,about0.5,about0.4,about0.3, 

about0.2,orabout0.1ng/mLwhereinthebindingisasdeterminedbyELISA.  

disclosureiscapableofbindingtooneormoreof(i)-(iv):(i)aHiHAwhich 
e 

optionallycompnsesanyoneormoreofA/England/195/2009AlBrisbane/59/200T 

A/SolomonJslands/3/200&A/NewCaledonia/20/99,AlTexas/36/1991* 

AlTaiwan/01/198&A/NewJersey/8/197&AIAlbany/12/195LA/Fort 

25 Monmouth/1/194½AfNewYork/1/191&A/PuertoRico/8/3{and 

A/California/07/2009*(ii)aH2HAoptionallycomprisingA/Japan/305/1957;(iii)aH5 

HAoptionallycomprisingA/Vietnam/i194/2001and(iv)aH9HAoptionally 

comprisingA/HongKong/i073/99.  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

30 disclosurebindstoH5HAand/ortoH7HAwithaKDoflessthani.OE-i2Mless 

thani.OE-iiMlessthani.OE-iOMlessthani.OE-9Mlessthani.OE-8Morless 
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than1.OE-7Morof1.OE-SMorlessof1.OE-9Morlessof1.OE-1Oorlessof1.OE-11 

orlessor1.OE-12orless(e.g.,asdeterminedbyBio-LayerInterferometry(BLI)).  

Incertainembodimentsanantibodyorantigen-bindingfragmentofthepresent 

disclosureiscapableofbindingtooneormoreof(i)-(iv)withalogEC5O(ng/mL)ina 

5 range:fromabout0.05toabout1.5,fromabout0.05toabout1.4,fromabout0.05to 

about1.3,fromabout0.05toabout1.2,fromabout0.05toabout1.1,fromabout0.05 

toabout1.0,fromabout0.05toabout0.9,fromabout0.05toabout0.8,fromabout 

0.05toabout0.7,fromabout0.05toabout0.6,fromabout0.05toabout0.5,from 

about0.1toabout1,orabout1.3,about1.2,about1.1,about1.0,about0.9,about0.8, 

10 about0.7,about0.6,about0.5,about0.4,about0.3,about0.2,about0.1,orabout0.05 

whereinthebindingisasdeterminedbyELISA.  

PolynucleotidesVectorsandHostcells 

Inanotheraspectthepresentdisclosureprovidesisolatedpolynucleotidesthat 

encodeanyofthepresentlydisclosedantibodiesoranantigen-bindingfragment 

15 thereoforaportionthereof(e.g., aCDRa\TJ-JaVLaheavychainoralightchain).  

Incertainembodimentsthepolynucleotidecompnsesdeoxyribonucleicacid 

(DNA)orribonucleicacid(RNA),whereintheRNAoptionallycomprisesmessenger 

RNA(mRNA).  

20 cap-1structureacap-2structureoranycombinationthereofIncertainembodiments 

thepolynucleotidecomprisesapseudouridineaN6-methyladenonsinea5

methylcytidinea2-thiouridineoranycombinationthereofInsomeembodimentsthe 

pseudouridinecomprisesN1-methylpseudouridine.  

Incertainembodimentsthepolynucleotideiscodon-optimizedforexpressionin 

25 ahostcell(e.g.,ahumancelloraCR0cell).Onceacodingsequenceisknownor 

identifiedcodonoptimizationcanbeperformedusingknowntechniquesandtoolse.g., 

usingthe(lienScript®OptimiumElenemltookseealsoScholtenetal.,Cl/n.Immunol.  

119:135,2006).Codon-optimizedsequencesincludesequencesthatarepartially 

codon-optimized(/.e., oneormorecodonisoptimizedforexpressioninthehostcell) 

30 andthosethatarefullycodon-optimized.  
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Itwillalsobeappreciatedthatpolynucleotidesencodingantibodiesandantigen

bindingfragmentsofthepresentdisclosuremaypossessdifferentnucleotidesequences 

whilestillencodingasameantibodyorantigen-bindingfragmentduetoforexample, 

thedegeneracyofthegeneticcodesplicingandthelike.  

5 Incertainembodimentsapolynucleotideisprovidedthatcomprisesa 
polynucleotidehavingatleastSOOo,(e.g.,50%,SSOo600o,650o700o,750o80%850o 

, , 

900o910o,920o930o,940o,950o,960o,970o980o,990oormore)identitytothe 

polynucleotidesequenceaccordingtoanyoneormoreofSEQIDNOs.:1,6,7,12,25 

27,30,33,36,13,18,19,24,38,and40.  

10 Incertainembodimentsapolynucleotideisprovidedthatcomprisesa(i)a 

polynucleotidehavingatleast750o atleast800oatleast850oatleast900oatleast 

91~0,atleast920oatleast930oatleast940oatleast950oatleast960oatleast970o, 
S 

atleast980ooratleast990oidentitytoorcomprisingorconsistingofthe 

polynucleotidesequenceofSEQIDNO.:6andapolynucleotidehavingatleast750oat 

15 least80%,atleast 8 5 0 oatleast900oatleast 9 1 0 oatleast9 2 0 oatleast930oatleast 

9400 atleast950o atleast960oatleast970o atleast980ooratleast990o identityto, 

orcomprisingorconsistingofthepolynucleotidesequenceofSEQIDNO.: , (ii)a 

polynucleotidehavingatleast750o atleast 0,atleast850oatleast900oatleast 

9100,atleast920oatleast930oatleast940oatleast950oatleast960oatleast970o, 

polynucleotidesequenceofSEQIDNO.:25andapolynucleotidehavingatleast750o 

atleast800oatleast850oatleast900oatleast910oatleast920~, atleast930~atleast 

9400 atleast950oatleast960~atleast970o atleast980ooratleast990o identityto, 

orcomprisingorconsistingofthepolynucleotidesequenceofSEQIDNO.: , (iii)a 

25 polynucleotidehavingatleast750o atleast800oatleast850oatleast900oatleast 

91~0,atleast920oatleast930oatleast940oatleast950oatleast960oatleast970o, 
S 

atleast980ooratleast990oidentitytoorcomprisingorconsistingof',the 

polynucleotidesequenceofSEQIDNO.:27andapolynucleotidehavingatleast750o 

atleast800oatleast850oatleast900oatleast910oatleast920oatleast930oatleast 

30 9400 atleast950o atleast960oatleast970o atleast980ooratleast990o identityto, 

orcomprisingorconsistingofthepolynucleotidesequenceofSEQIDNO.: ,(iv)a 
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polynucleotidehavingatleast750oatleast oatleast850oatleast900oatleast 

9100,atleast920oatleast930oatleast940oatleast950oatleast960oatleast970o, 

S 

atleast980ooratleast990oidentitytoorcomprisingorconsistingofthe 

polynucleotidesequenceofSEQIDNO.:30andapolynucleotidehavingatleast750o 

5 atleast800oatleast850oatleast900oatleast910oatleast920oatleast930oatleast 

9400 atleast950~atleast960~atleast970oatleast980ooratleast990oidentityto, 

orcomprisingorconsistingofthepolynucleotidesequenceofSEQIDNO.:12~ 

polynucleotidehavingatleast750~atleast "oatleast850oatleast900oatleast 

91~0,atleast920~, atleast930~atleast940oatleast950oatleast960oatleast970o, 
S 

10 atleast980ooratleast990oidentitytoorcomprisingorconsistingofthe 

polynucleotidesequenceofSEQIDNO.:33andapolynucleotidehavingatleast750o 

atleast800oatleast850oatleast oatleast91~oatleast92~oatleast930oatleast 

9400 atleast950oatleast960oatleast970oatleast980ooratleast990oidentityto, 

orcomprisingorconsistingof',thepolynucleotidesequenceofSEQIDNO.: ,(vi)a 

15 polynucleotidehavingatleast750oatleast oatleast850oatleast900oatleast 

9100,atleast920oatleast930oatleast940oatleast950oatleast960oatleast970o, 

S 

atleast980ooratleast990oidentitytoorcomprisingorconsistingofthe 

polynucleotidesequenceofSEQIDNO.:36andapolynucleotidehavingatleast750o 

atleast800oatleast850oatleast900oatleast910oatleast920oatleast930oatleast 

orcomprisingorconsistingofthepolynucleotidesequenceofSEQIDNO.: , (vii)a 

polynucleotidehavingatleast750~atleast "oatleast850oatleast900oatleast 

91~0,atleast920~, atleast930~atleast940oatleast950oatleast960oatleast970o, 
S 

atleast980ooratleast990oidentitytoorcomprisingorconsistingofthe 

25 polynucleotidesequenceofSEQIDNO.:18andapolynucleotidehavingatleast750o 

atleast800oatleast850oatleast oatleast91~oatleast92~oatleast930oatleast 

9400 atleast950oatleast960oatleast970oatleast980ooratleast990oidentityto, 

orcomprisingorconsistingofthepolynucleotidesequenceofSEQIDNO. , (viii)a 

polynucleotidehavingatleast750oatleast oatleast850oatleast900oatleast 

30 9100,atleast920oatleast930oatleast940oatleast950oatleast960oatleast970o, 

S 

atleast980ooratleast990oidentitytoorcomprisingorconsistingofthe 
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polynucleotidesequenceofSEQIDNO.:38andapolynucleotidehavingatleast750o 

atleast oatleast850oatleast900oatleast910oatleast920oatleast930oatleast 

9400 atleast950oatleast960oatleast970oatleast980ooratleast990oidentityto, 

orcomprisingorconsistingofthepolynucleotidesequenceofSEQIDNO.:21or(ix) 

5 apolynucleotidehavingatleast750oatleast800oatleast850oatleast900oatleast 

9100,atleast920~, atleast930~atleast940oatleast950oatleast960oatleast970o, 
e 

atleast980ooratleast990oidentitytoorcomprisingorconsistingofthe 

polynucleotidesequenceofSEQIDNO.:40andapolynucleotidehavingatleast750o 

atleast800oatleast850oatleast oatleast91~oatleast92~oatleast930oatleast 

10 9400 atleast950oatleast960~atleast970oatleast980ooratleast990oidentityto, 

orcomprisingorconsistingofthepolynucleotidesequenceofSEQIDNO.:24.  

Insomeembodimentsapolynucleotideencodinganantibodyheavychain 

comprisesorconsistsofthepolynucleotidesequenceofSEQIDNO.:54.  

Insomeembodimentsapolynucleotideencodinganantibodylightchain 

15 comprisesorconsistsofthepolynucleotidesequenceofSEQEDNO.:55.Insome 

embodimentsapolynucleotideencodinganantibodyheavychaincomprisesorconsists 

ofthepolynucleotidesequenceofSEQIDNO.:54,andapolyriucleotideencodingan 
S 

antibodylightchaincompnsesorconsistsofthepolynucleotidesequenceofSEQlID 

NO.:55.  

deoxyribonucleicacid(DNA)orribonucleicacid(RNA).Insomeembodimentsthe 

RNAcomprisesmessengerRNA(mRNA).  

Vectorsarealsoprovidedwhereinthevectorscompriseorcontaina 

polynucleotideasdisclosedherein(e.g., apolynucleotidethatencodesanantibodyor 

25 antigen-bindingfragmentthatbindstoJAVHA).Avectorcancompriseanyoneor 
S moreofthevectorsdisclosedherein.Inparticularembodimentsavectorisprovided 

thatcomprisesaDNAplasmidconstructencodingtheantibodyorantigen-binding 
fragmentoraportionthereof(e.g., so-called"DMAb"* MuthumanietalJ 

seee.g., U, 

InfectDis.2J4(3):369-378(2016);MuthumanietallHumVaccinImmunother9:2253

30 2262(2013));FlingaietatSetRep.5:12616(2015);andEllioftetat'.,NPJVaccines 

18(2017),whichantibody-codingDNAconstructsandrelatedmethodsofuse, 
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includingadministrationofthesameareincorporatedhereinbyreference).Incertain 

embodimentsaDNAplasmidconstructcomprisesasingleopenreadingframe 

encodingaheavychainandalightchain(ora\THandaVL)oftheantibodyorantigen

bindingfragmentwhereinthesequenceencodingtheheavychainandthesequence 

5 encodingthelightchainareoptionallyseparatedbypolynucleotideencodingaprotease 

cleavagesiteand/orbyapolynucleotideencodingaself-cleavingpeptide.Insome 

embodimentsthesubstituentcomponentsoftheantibodyorantigen-bindingfragment 

areencodedbyapolynucleotidecomprisedinasingleplasmid.Inotherembodiments 

thesubstituentcomponentsoftheantibodyorantigen-bindingfragmentareencodedby 

10 apolynucleotidecomprisedintwoormoreplasmids(e.g., afirstplasmidcomprisesa 

polynucleotideencodingaheavychainVHorVH+CH1,andasecondplasmid 

comprisesapolynucleotideencodingthecognatelightchainVLorVL+CL).In 

certainembodimentsasingleplasmidcomprisesapolynucleotideencodingaheavy 

chainand/oralightchainfromtwoormoreantibodiesorantigen-bindingfragmentsof 

15 thepresentdisclosure.AnexemplaryexpressionvectorispVaxlavailablefrom 

Invitrogen®.ADNAplasmidofthepresentdisclosurecanbedeliveredtoasubjectby, 

forexampleelectroporation(e.g., intramuscularelectroporation),orwithan 

appropriateformulation(e.g., hyaluronidase).  

Insomeembodimentsmethodisprovidedthatcomprisesadministeringtoa 

aFd(VH+CR1),andadministeringtothesubjectasecondpolynucleotide(e.g., 

mRINA)encodingthecognateantibodylightchainVLor~VL+CL.  

Insomeembodimentsapolynucleotide(e.g., mRINA)isprovidedthatencodes 

aheavychainandalightchainofanantibodyorantigen-bindingfragmentthereofIn 

25 someembodimentsapolynucleotide(e.g., mRINA)isprovidedthatencodestwoheavy 

chainsandtwolightchainsofanantibodyorantigen-bindingfragmentthereofSee 

e.g.LiJQ.,ZhangZR.,ZhangHQ.etaiXIntranasaldeliveryofreplicatingmRINA 

encodingneutralizingantibodyagainstSARS-CoV-2infectioninmice.SigTransduct 

TargetTher6,369(2021).https://doi.org/1O.1038/s41392-021-00783-1,theantibody

30 encodingmRNAconstructsvectorsandrelatedtechniquesofwhichareincorporated 

hereinbyreference.Insomeembodimentsapolynucleotideisdeliveredtoasubject 
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viaanaiphavinisrepliconparticle(VRP)deliverysystem.Insomeembodimentsa 

repliconcomprisesamodifiedVIEEVrepliconcomprisingtwosubgenomicpromoters.  

Insomeembodimentsapolynucleotideorrepliconcantranslatesimultaneouslythe 

heavychain(orVHorVH+1)andthelightchain(orVLorVL+CL)ofanantibodyor 

5 antigen-bindingfragmentthereofInsomeembodimentsamethodisprovidedthat 

comprisesdeliveringtoasubjectsuchapolynucleotideorreplicon.Jnafurtheraspect, 

thepresentdisclosurealsoprovidesahostcellexpressinganantibodyorantigen

bindingfragmentaccordingtothepresentdisclosureorcomprisingorcontaininga 

vectororpolynucleotideaccordingthepresentdisclosure.  

10 Examplesofsuchcellsincludebutarenotlimitedtoeukaryoticcellse yeast 

cellsanimalcellsinsectcellsplantcellwandprokaryoticcellsincludingF.coil.In 

someembodimentsthecellsaremammaliancellssuchashumanBcells.Incertain 

suchembodimentsthecellsareamammaliancelllinesuchasCR0cells(e.g., DHFR

CR0cells(Urlaubetat'.,PNAS77:4216(1980)),humanembryonickidneycells(e.g., 

15 HIEK293Tcells),PER.C6cellsYOcellsSp2/Ocells.NSOcellshumanlivercellse.g.  

HepaRGcellsmyelomacellsorhybridomacells.Otherexamplesofmammalianhost 

celllinesincludemousesertolicells(e.g., TM4cells);monkeykidneyCV1line 

transformedbySV4O(COS-7);babyhamsterkidneycells . Africangreen 

monkeykidneycells(VERO-76);monkeykidneycells(Cvi);humancervical 

kidneycells(MDCKbuffaloratlivercells(BRL3A);mousemammarytumor(MMT 

060562);TElcells;MRCScellsandFS4cells.Mammalianhostcelllinessuitablefor 

antibodyproductionalsoincludethosedescribedinforexampleYazakiand 

WuMethodsinMolecularBiologyVol.248(B.K.C.Loed.,HumanaPressTotowa 

25 N.J.),pp.255-268(2003).  

IncertainembodimentsahostcellisaprokaryoticcellsuchasanF.coli.The 

expressionofpeptidesinprokaryoticcellssuchasF.coiliswellestablished(seee.g., 

PluckthunA.135Technology9:545-551(1991).Forexampleantibodiesmaybe 

producedinbacteriainparticularwhenglycosylationandFceffectorfunctionarenot 

30 needed.Forexpressionofantibodyfragmentsandpolypeptidesinbacteriaseee.g., 

U.S.Pat.Nos. , ,789,199;and5,840,523.  
5,648,237w5 
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Inparticularembodimentsthecellmaybetransfectedwithavectoraccording 

tothepresentdescriptionwithanexpressionvector.Theterm'transfection"refersto 

theintroductionofnucleicacidmoleculessuchasDNAorRNA(e.g.mRNA) 

moleculesintocellssuchasintoeukaryoticcells.Inthecontextofthepresent 

5 descriptiontheterm"transfectionencompassesanymethodknowntotheskilled 

personforintroducingnucleicacidmoleculesintocellssuchasintoeukaryoticcells 

includingintomammaliancells.Suchmethodsencompassforexample 

electroporationlipofection, e.g.,basedoncationiclipidsand/orliposomescalcium 

phosphateprecipitationnanoparticlebasedtransfectionvirusbasedtransfectionor 

10 transfectionbasedoncationicpolymerssuchasDEAZE-dextranorpolyethylenimine 

etc.Incertainembodimentstheintroductionisnon-viral.  

Moreoverhostcellsofthepresentdisclosuremaybetransfectedstablyor 

transientlywithavectoraccordingtothepresentdisclosuree.g.forexpressingan 

antibodyoranantigen-bindingfragmentthereofaccordingtothepresentdisclosure.  

15 Insuchembodimentsthecellsmaybestablytransfectedwiththevectorasdescribed 

herein.Alternativelycellsmaybetransientlytransfectedwithavectoraccordingtothe 

presentdisclosureencodinganantibodyorantigen-bindingfragmentasdisclosed 

herein.Inanyofthepresentlydisclosedembodimentsapolynucleotidemaybe 

heterologoustothehostcell.  

heterologouslyexpressanantibodyorantigen-bindingfragmentofthepresent 

disclosure.Forexamplethecellmaybeofaspeciesthatisdifferenttothespecies 

fromwhichtheantibodywasfullyorpartiallyobtained(e.g., CR0cellsexpressinga 

humanantibodyoranengineeredhumanantibody).Insomeembodimentsthecell 

25 typeofthehostcelldoesnotexpresstheantibodyorantigen-bindingfragmentin 

nature.Moreoverthehostcellmayimpartapost-translationalmodification(PTM 

e.g.,glysocylationorfucosylation),oralackthereofontheantibodyorantigen

bindingfragmentthatisnotpresentinanativestateoftheantibodyorantigen-binding 

fragment(orinanativestateofaparentantibodyfromwhichtheantibodyorantigen 

30 bindingfragmentwasengineeredorderived).SuchaPTMoralackthereofmay 

resultinafunctionaldifference(e.g., reducedimmunogenicity).Accordinglyan 
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antibodyorantigen-bindingfragmentofthepresentdisclosurethatisproducedbya 

hostcellasdisclosedhereinmayincludeoneormorepost-translationalmodification 

thatisdistinctfromtheantibody(orparentantibody)initsnativestate(e.g., human 
S 

antibodyproducedbyahostcellcancompnseoneormorepost-translational 

5 modificationorcanincludefewerpost-translationalmodification(s),suchthatitis 

distinctfromtheantibodywhenisolatedfromthehumanand/orproducedbythenative 

humanBcellorplasmacell).  

Insectcellsusefulexpressingabindingproteinofthepresentdisclosureare 

knownintheartandincludeforexampleSpodopteraftugiperaSf9cellsTrichoplusia 

10 niBTJ-TNSB1-4cellsandSpodopteraftugiperaSfSWTO1"Mimic'~"'cells.See, e 

PalmbergeretallJ.Biotechnol.153(3-4):160-166(2011).Numerousbaculoviral 

strainshavebeenidentifiedwhichmaybeusedinconjunctionwithinsectcells, 

particularlyfortransfectionofSpodopteraftugiperdacells.  

Eukaryoticmicrobessuchasfilamentousfungioryeastarealsosuitablehosts 

15 forcloningorexpressingprotein-encodingvectorsandincludefungiandyeaststrains 

with"humanized"glycosylationpathwaysresultingintheproductionofanantibody 

withapartiallyorfullyhumanglycosylationpattern.SeeGerngrossNat.  

Biiotech.22:1409-1414(2004);LietalNat.Biotech.24:210-215(2006).  

Plantcellscanalsobeutilizedashostsforexpressingabindingproteinofthe 

exampleU.S.Pat.Nos.5,959,177~6 , 6,420,54&7,125,9Thand6,417,429) 

employstransgenicplantstoproduceantibodies.  

Incertainembodimentsthehostcellcomprisesamammaliancell.Inparticular 

embodimentsthehostcellisaCR0cellaH1EK293cellaPER.C6cellaYOcella 

25 Sp2 /0 cellaNSOcellahumanlivercellamyelomacellorahybridomacell.  

Inarelatedaspectthepresentdisclosureprovidesmethodsforproducingan 

antibodyorantigen-bindingfragmentwhereinthemethodscompriseculturingahost 

cellofthepresentdisclosureunderconditionsandforatimesufficienttoproducethe 

antibodyortheantigen-bindingfragment.Methodsusefulforisolatingandpurifying 

30 recombinantlyproducedantibodiesbywayofexample, mayincludeobtaining 

supematantsfromsuitablehostcell/vectorsystemsthatsecretetherecombinant 
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antibodyintoculturemediaandthenconcentratingthemediausingacommercially 

availablefilter.Followingconcentrationtheconcentratemaybeappliedtoasingle 

suitablepurificationmatrixortoaseriesofsuitablematricessuchasanaffinitymatrix 

oranionexchangeresin.OneormorereversephaseHPLCstepsmaybeemployedto 

5 furtherpurifyarecombinantpolypeptide.Thesepurificationmethodsmayalsobe 

employedwhenisolatinganimmunogenfromitsnaturalenvironment.Methodsfor 

largescaleproductionofoneormoreoftheisolated/recombinantantibodydescribed 

hereinincludebatchcellculturewhichismonitoredandcontrolledtomaintain 

appropriatecultureconditions.Purificationofsolubleantibodiesmaybeperformed 

10 accordingtomethodsdescribedhereinandknownintheartandthatcomportwithlaws 

andguidelinesofdomesticandforeignregulatoryagencies.  

Compositions 

Alsoprovidedhereinarecompositionsthatcompriseapresentlydisclosed 

antibodyantigen-bindingfragmentpolynucleotidevectororhostcellsinglyorinany 

15 combinationandcanfurthercompriseapharmaceuticallyacceptablecarrierexcipient 

ordiluent.Suchcompositionsaswellascarriersexcipientsanddiluentsare 

discussedinfurtherdetailherein.  

firstplasmidandasecondvectorcomprisingasecondplasmidwhereinthefirst 

20 plasmidcomprisesapolynucleotideencodingaheavychainVHorVH+CHanda 

secondplasmidcomprisesapolynucleotideencodingthecognatelightchain, NFLor 

\TL+CLoftheantibodyorantigen-bindingfragmentthereofIncertainembodimentsa 

compositioncomprisesapolynucleotide(e.g., mRNA)coupledtoasuitabledelivery 
vehicleorcarrier.Exemplaryvehiclesor S 

carnersforadministrationtoahumansubject 

25 includealipidorlipid-deriveddeliveryvehiclesuchasaliposomesolidlipid 

nanoparticleoilysuspensionsubmicronlipidemulsionlipidmicrobubbleinverse 

lipidmicellecochlearliposomelipidmicrotubulelipidmicrocylinderorlipid 

nanoparticle(LNP)orananoscaleplatform(seee.g., Lietatfl/fieryInterdiscipRev.  

NanomedNanobiotechnol.11(2):e1530(2019)).Principlesreagentsandtechniques 

30 fordesigningappropriatemRNAandandformulatingmRNA-LNPanddeliveringthe 
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samearedescribedinforexamplePardietal.(JControlRelease217345-351(201 4 

Thessetall(MolTher23:1456-1464(2015));Thranetat(EMBOMolMed 

9(10):1434-1448(2017);Koseetal.(Sc!.Immunol.4eaaw6647(2019);andSabniset 

at(Mol.Ther.26:1509-1519(2018)),whichtechniquesincludecappingcodon 

5 optimizationnucleosidemodificationpurificationofmRNAincorporationofthe 

mRNAintostablelipidnanoparticles(e.g., ionizablecationic 

lipid/phosphatidylcholine/cholesterol/PEG-lipid;ionizablelipid:distearoyl 

PC:cholesterol:polyethyleneglycollipid),andsubcutaneousintramuscular 

intradermalintravenousintraperitonealandintratrachealadministrationofthesame, 

10 areincorporatedhereinbyreference.  

Incertainembodimentsacompositioncomprisesafirstantibodyorantigen

bindingfragmentofthepresentdisclosureandasecondantibodyorantigen-binding 

fragmentofthepresentdisclosurewhereinofthefirstantibodyorantigen-binding 

fragmentandthesecondantibodyorantigen-bindingfragmentaredifferent.  

15 MethodsandUses 

Alsoprovidedhereinaremethodsforuseofanantibodyorantigen-binding 

fragmentnucleicacidvectorcellorcompositionofthepresentdisclosureinthe 

diagnosisofJAVinfection(e.g., inahumansubjectorinasampleobtainedfroma 

humansubject).Methodsofdiagnosis(e.g.,9 

20 anantibodyantibodyfragment(e.g.,antigenbindingfragment)withasample.Such 

samplesmaybeisolatedfromasubjectforexampleanisolatedtissuesampletaken 

fromforexamplenasalpassagessinuscavitiessalivaryglandslungliverpancreas, 

kidneyeareyeplacentaalimentarytractheartovariespituitaryadrenalsthyroid 

brainskinorblood.Themethodsofdiagnosismayalsoincludethedetectionofan 

25 antigen/antibodycomplexinparticularfollowingthecontactingofanantibodyor 

antibodyfragmentwithasample.Suchadetectionstepcanbeperformedatthebench, 

1.e.withoutanycontacttothehumanoranimalbody.Examplesofdetectionmethods 

arewell-knowntothepersonskilledintheartandinclude, e.g., ELISA(enzyme-linked 

immunosorbentassay),includingdirectindirectandsandwichELISA.  
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Alsoprovidedhereinaremethodsoftreatingasubjectusinganantibodyor 

antigen-bindingfragmentofthepresentdisclosureoracompositioncomprisingthe 

samewhereinthesubjecthasisbelievedtohaveorisatriskforhavinganinfection 
,, 

byJAN'>"Treat" "treatmentoramelioratereferstomedicalmanagementofa 
5 diseasedisorderorconditionofasubject(e.g., ahumanornon-humanmammalsuch 

asapnmatehorsecatdoggoatmouseorrat).Ingeneralanappropnatedoseor 

treatmentregimencompnsinganantibodyorcompositionofthepresentdisclosureis 

administeredinanamountsufficienttoelicitatherapeuticorprophylacticbenefit.  

Therapeuticorprophylactic/preventivebenefitincludesimprovedclinicaloutcome 

10 lesseningoralleviationofsymptomsassociatedwithadiseasesdecreasedoccurrenceof 

, improvedqualityoflife~longerdisease-freestatus~diminishmentofextent 

ofdiseasestabilizationofdiseasestatesdelayorpreventionofdiseaseprogressions 

remissionssurvival;prolongedsurvivalsoranycombinationthereofIncertain 

embodimentstherapeuticorprophylactic/preventivebenefitincludesreductionor 

15 preventionofhospitalizationfortreatmentofaJAVinfection(I.eU, inastatistically 

significantmanner).Incertainembodimentstherapeuticorprophylactic/preventive 

benefitincludesareduceddurationofhospitalizationfortreatmentofaJAVinfection 

i.e., inastatisticallysignificantmanner).Incertainembodimentstherapeuticor 
(.  
prophylactic/preventivebenefitincludesareducedorabrogatedneedforrespiratory 

embodimentstherapeuticorprophylactic/preventivebenefitincludesreversingalate

stagediseasepathologyand/orreducingmortality.  

A"therapeuticallyeffectiveamount"oreffectiveamount"ofanantibody, 

antigen-bindingfragmentpolynucleotidevectorhostcellorcompositionofthis 

25 disclosurereferstoanamountofthecompositionormoleculesufficienttoresultina 

therapeuticeffectincludingimprovedclinicaloutcomelesseningoralleviationof 

symptomsassociatedwithadiseasedecreasedoccurrenceof , improved 
symptoms 

qualityoflifelongerdisease-freestatusdiminishmentofextentofdisease 

stabilizationofdiseasestatedelayofdiseaseprOgression'remissionsurvivalor 

30 prolongedsurvivalinastatisticallysignificantmanner.Whenreferringtoanindividual 

activeingredientadministeredaloneatherapeuticallyeffectiveamountreferstothe 
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effectsofthatingredientorcellexpressingthatingredientalone.Whenreferringtoa 

combinationatherapeuticallyeffectiveamountreferstothecombinedamountsof 

activeingredientsorcombinedadjunctiveactiveingredientwithacellexpressingan 

activeingredientthatresultsinatherapeuticeffectwhetheradministeredserially, 

5 sequentiallyorsimultaneously.  

AccordinglyincertainembodimentsmethodsareprovidedfortreatingaJAV 

infectioninasubjectwhereinthemethodscompriseadministeringtothesubjectan 

effectiveamountofanantibodyantigen-bindingfragmentpolynucleotidevectorhost 

cellorcompositionasdisclosedherein.  

10 Subjectsthatcanbetreatedbythepresentdisclosureareingeneralhumanand 

otherprimatesubjectssuchasmonkeysandapesforveterinarymedicinepurposes.  

Othermodelorganismssuchasmiceandrats, mayalsobetreatedaccordingtothe 

presentdisclosure.Inanyoftheaforementionedembodimentsthesubjectmaybea 

humansubject.Thesubjectscanbemaleorfemaleandcanbeanysuitableage, 
S 

15 includinginfantjuvenileadolescentadultandgeriatricsubjects.  

Anumberofcriteriaarebelievedtocontributetohighriskforseveresymptoms 

ordeathassociatedwithaJAVinfection.Theseincludebutarenotlimitedtoage, 

occupationgeneralhealthpre-existinghealthconditionslocaleandlifestylehabits.In 

someembodimentsasubjecttreatedaccordingtothepresentdisclosurecomprisesone 

Incertainembodimentsahumansubjecttreatedaccordingtothepresent 

disclosureisaninfantachildayoungadultanadultofmiddleageoranelderly 

person.Incertainembodimentsahumansubjecttreatedaccordingtothepresent 

disclosureislessthan1yearoldoris1to5yearsoldorisbetween5and125years 

25 old(e.g.,5,10,15,20,25,30,35,40,45,50,55,60,65,70,75,80,85,90,95,100, 

105,110,115,or125yearsoldincludinganyandallagesthereinortherebetween).In 

certainembodimentsahumansubjecttreatedaccordingtothepresentdisclosureis0

19yearsold,20-44yearsold,45-54yearsold,55-64yearsold,65-74yearsold,75-84 

yearsoldor85yearsoldorolder.Personsofmiddleandespeciallyofelderlyagecan 

30 beatparticularrisk.Inparticularembodimentsthehumansubjectis45-54yearsold, 

55-64yearsold,65-74yearsold,75-84yearsoldor85yearsoldorolder.Insome 
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embodimentsthehumansubjectismale.Insomeembodimentsthehumansubjectis 

female.  

Incertainembodimentsasubjecttreatedaccordingtothepresentdisclosurehas 

receivedavaccineforJAVandthevaccineisdeterminedtobeineffectivee.g., by 

5 post-vaccineinfectionorsymptomsinthesubjectbyclinicaldiagnosisorscientificor 

regulatoryconsensus.  

ProphylaxisofinfectionwithinfluenzaAvirusrefersinparticularto 

prophylacticsettingswhereinthesubjectwasnotdiagnosedwithinfectionwith 

influenzaAvirus(eithernodiagnosiswasperformedordiagnosisresultswere 

10 negative)and/orthesubjectdoesnotshoworexperiencesymptomsofinfectionwith 

influenzaAvirus.ProphylaxisofinfectionwithinfluenzaAvirusisparticularlyuseful 

insubjectsatgreaterriskofseverediseaseorcomplicationswheninfectedsuchas 

pregnantwomenchildren(suchaschildrenunder59months),theelderlyindividuals 

withchronicmedicalconditions(suchaschroniccardiacpulmonaryrenalmetabolic, 

15 neurodevelopmentalliverorhematologicdiseases)andindividualswith 

immunosuppressiveconditions(suchasHJV/AJDSreceivingchemotherapyor 

steroidsormalignancy).MoreoverprophylaxisofinfectionwithinfluenzaAvirusis 

alsoparticularlyusefulinsubjectsatgreaterriskacquiringinfluenzaAvirusinfection 

e.g., duetoincreasedexposureforexamplesubjectsworkingorstayinginpublicareas, 

Incertainembodimentstreatmentisadministeredaspen-exposureorpre

exposureprophylaxis.  

Intherapeuticsettingsincontrastthesubjectistypicallyinfectedwith 

influenzaAvirusdiagnosedwithinfluenzaAvirusinfectionand/orshowing 

25 symptomsofinfluenzaAvirusinfection.Ofnotetheterms"treatment"and 

"therapy"/"therapeutic"ofinfluenzaAvirusinfectioncanreferto(complete)cureas 

wellasattenuation/reductionofinfluenzaAvirusinfectionand/orrelatedsymptoms 

(e.g., attenuation/reductionofseverityofinfectionand/orsymptomsnumberof 

symptomsdurationofinfectionand/orsymptomsoranycombinationthereof).  

30 Itwillbeunderstoodthatreferencehereintoareducednumberand/orseverity 

ofsymptomswhichreductionresultsfromadministrationofapresentlydisclosed 
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pharmaceuticalcompositiondescribesacomparisonwithareferencesubjectwhodid 

notreceiveadisclosedpharmaceuticalcomposition.Areferencesubjectcanbefor 

example,(i)thesamesubjectduringanearlierperiodoftime(e.g.,apriorinfluenzaA 

virusseason),(ii)asubjectofasameorasimilar:ageoragegroup;gender;pregnancy 

5 statuschronicmedicalcondition(suchaschroniccardiacpulmonaryrenalmetabolic 

neurodevelopmentalliverorhematologicdiseases)orlackthereotand/or 

immunosuppressiveconditionorlackthereotor(iii)atypicalsubjectwithina 

population(e.g.,local, regionalornationalincludingofasameorsimilarageorage 

rangeand/orgeneralstateofhealth)duringaninfluenzaAvirusseason.Prophylaxis 

10 canbedeterminedbyforexamplethefailuretodevelopadiagnosedinfluenzaA 

infectionand/orthelackofsymptomsassociatedwithinfluenzaAinfectionduringa 

partofafullinfluenzaAseasonoroverafullinfluenzaAseason.  

Incertainembodimentsthemethodsprovidedhereinincludeadministeringa 

therapeuticallyeffectiveamountofacompositionaccordingtothepresentdisclosureto 

15 asubjectatimmediateriskofinfluenzaAinfection.AnimmediateriskofinfluenzaA 

infectiontypicallyoccursdunnganinfluenzaAepidemic.InfluenzaAvirusesare 

knowntocirculateandcauseseasonalepidemicsofdisease(WHOInfluenza 

(Seasonal)FactsheetNovember6,2018).Intemperateclimatesseasonalepidemics 
occurmainlyduringwinterwhileintropicalregionsinfluenzamayoccurthroughout 

theriskofaninfluenzaAepidemicishighduringNovemberDecemberJanuary, 

FebruaryandMarchwhileinthesouthernhemispheretheriskofaninfluenzaA 

epidemicishighduringMayJuneJulyAugustandSeptember.  

Insomeembodimentstreatmentand/orpreventioncomprisespost-exposure 

25 prophylaxis.  

Insomeembodimentsthesubjecthasreceivedisreceivingorwillreceivean 

antiviralagent.Insomeembodimentstheantiviralagentcomprisesaneuraminidase 

inhibitoraninfluenzapolymeraseinhibitororboth.Incertainembodimentsthe 

antiviralagentcomprisesoseltamivirlanamivirperamivirzanamivirbaloxavirorany 

30 combinationthereof 
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Typicalroutesofadministeringthepresentlydisclosedcompositionsinclude 

withoutlimitationoraltopicaltransdermalinhalationparenteralsublingualbuccal, 

rectalvaginalandintranasal.Thetermparenteral"asusedhereinincludes 

subcutaneousinjectionsintravenousintramuscularintrastemalinjectionorinfusion 
S 

5 techniques.Incertainembodimentsadministeringcompnsesadministeringbyaroute 

thatisselectedfromoralintravenousparenteralintragastricintrapleural, 

intrapulmonary, intrarectalintradermalintraperitoneal, intratumoral, subcutaneous, 

topicaltransdermalintracisternalintrathecalintranasalandintramuscular.In 

particularembodimentsamethodcomprisesorallyadministeringtheantibodyantigen

10 bindingfragmentpolynucleotidevectorhostcellorcompositiontothesubject.  

Pharmaceuticalcompositionsaccordingtocertainembodimentsofthepresent 

inventionareformulatedsoastoallowtheactiveingredientscontainedthereintobe 

bioavailableuponadministrationofthecompositiontoapatient.Compositionsthat 

willbeadministeredtoasubjectorpatientmaytaketheformofoneormoredosage 

15 unitswhereforexampleatabletmaybeasingledosageunitandacontainerofa 

hereindescribedanantibodyorantigen-bindinginaerosolformmayholdapluralityof 

dosageunits.Actualmethodsofpreparingsuchdosageformsareknownorwillbe 

apparenttothoseskilledinthisatforexampleseeRemington:TheScienceand 

PracticeofPharmacy,20thEdition(PhiladelphiaCollegeofPharmacyandScience, 

amountofanantibodyorantigen-bindingfragmentpolynucleotidevectorhostcell 

orcompositionofthepresentdisclosurefortreatmentofadiseaseorconditionof 

interestinaccordancewithteachingsherein.  

Acompositionmaybeintheformofasolidorliquid.Insomeembodiments, 
S 

25 thecarner(s)areparticulatesothatthecompositionsareforexampleintabletor 

powderform.Thecarder(s)maybeliquidwiththecompositionsbeingforexample, 

anoraloilinjectableliquidoranaerosolwhichisusefulinforexampleinhalatory 

administration.Whenintendedfororaladministrationthepharmaceuticalcomposition 

ispreferablyineithersolidorliquidformwheresemisolidsemiliquidsuspension 

30 andgelformsareincludedwithintheformsconsideredhereinaseithersolidorliquid.  
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Asasolidcompositionfororaladministrationthepharmaceuticalcomposition 

maybeformulatedintoapowdergranulecompressedtabletpillcapsulechewing 

gumwaferorthelike.Suchasolidcompositionwilltypicallycontainoneormore 

inertdiluentsorediblecarriers.Inadditiononeormoreofthefollowingmaybe 

5 present:binderssuchascarboxymethylcelluloseethylcellulosemicrocrystalline 

cellulosegumtragacanthorgelatinexcipientssuchasstarchlactoseordextrins, 

disintegratingagentssuchasalginicacidsodiumalginatePrimogelcornstarchand 

thelike;lubricantssuchasmagnesiumstearateor , glidantssuchascolloidal 

silicondioxidesweeteningagentssuchassucroseorsacchariwaflavoringagentsuch 

10 aspeppermintmethylsalicylateororangeflavoring;andacoloringagent.Whenthe 

compositionisintheformofacapsuleforexampleagelatincapsuleitmaycontain 

inadditiontomaterialsoftheabovetypealiquidcardersuchaspolyethyleneglycolor 

oil.  

Thecompositionmaybeintheformofaliquidforexampleanelixirsyrup, 

15 solutionemulsionorsuspension.Theliquidmaybefororaladministrationorfor 

deliverybyinjectionastwoexamples.Whenintendedfororaladministration 

preferredcompositionscontaininadditiontothepresentcompoundsoneormoreofa 

sweeteningagentpreservativesdye/colorantandflavorenhancer.Inacomposition 

intendedtobeadministeredbyinjectiononeormoreofasurfactantpreservative 

maybeincluded.  

Liquidpharmaceuticalcompositionswhethertheybesolutionssuspensionsor 

otherlikeformmayincludeoneormoreofthefollowingadjuvants:sterilediluents 

suchaswaterforinjectionsalinesolutionpreferablyphysiologicalsalineRingers 

25 solutionisotonicsodiumchloridefixedoilssuchassyntheticmonoordiglycerides 

whichmayserveasthesolventorsuspendingmediumpolyethyleneglycolsglycerin 

propyleneglycolorothersolventsantibacterialagentssuchasbenzylalcoholormethyl 

parabewantioxidantssuchasascorbicacidorsodiumbisulfitechelatingagentssuchas 

ethylenediaminetetraaceticaci&bufferssuchasacetatescitratesorphosphatesand 

30 agentsfortheadjustmentoftonicitysuchassodiumchlorideordextrose.The 

parenteralpreparationcanbeenclosedinampoulesdisposablesyringesormultiple 

67 

20 wettingagentdispersingagentsuspendingagentbufferstabilizerandisotonicagent



WO2022/109291 PCT/IJS20211060123 

dosevialsmadeofglassorplastic.Physiologicalsalineisapreferredadjuvant.An 

miectablepharmaceuticalcompositionispreferablysterile.  
Aliquidcompositionintendedforeitherparenteralororaladministrationshould 

containanamountofanantibodyorantigen-bindingfragmentashereindisclosedsuch 

5 thatasuitabledosagewillbeobtained.Typicallythisamountisatleast 0ofthe 

antibodyorantigen-bindingfragmentinthecomposition.Whenintendedfororal 

administrationthisamountmaybevariedtobebetween0.1andabout700oofthe 

weightofthecomposition.Certainoralpharmaceuticalcompositionscontainbetween 

about40oandabout750ooftheantibodyorantigen-bindingfragment.Incertain 

10 embodimentspharmaceuticalcompositionsandpreparationsaccordingtothepresent 

inventionarepreparedsothataparenteraldosageunitcontainsbetween0.01to100oby 

weightofantibodyorantigen-bindingfragmentpriortodilution.  

Thecompositionmaybeintendedfortopicaladministrationinwhichcasethe 

carriermaysuitablycompriseasolutionemulsionointmentorgelbase.Thebasefor 

15 examplemaycompriseoneormoreofthefollowing:petrolatumlanolin 

polyethyleneglycolsbeewaxmineraloildiluentssuchaswaterandalcoholand 

emulsifiersandstabilizers.Thickeningagentsmaybepresentinacompositionfor 

topicaladministrationifintendedfortransdermaladministrationthecompositionmay 

includeatransdermalpatchoriontophoresisdevice.Thepharmaceuticalcomposition 

whichwillmeltintherectumandreleasethedrug.Thecompositionforrectal 

administrationmaycontainanoleaginousbaseasasuitablenonirritatingexcipient.  

Suchbasesincludewithoutlimitationlanolincocoabutterandpolyethyleneglycol.  

Acompositionmayinclude S 

vanousmaterialswhichmodifythephysicalform 
25 ofasolidorliquiddosageunit.Forexamplethecompositionmayincludematerials 

thatformacoatingshellaroundtheactiveingredients.Thematerialsthatformthe 

coatingshellaretypicallyinertandmaybeselectedfromforexamplesugarshellac, 

andotherentericcoatingagents.Alternativelytheactiveingredientsmaybeencased 

inagelatincapsule.Thecompositioninsolidorliquidformmayincludeanagentthat 

30 bindstotheantibodyorantigen-bindingfragmentofthedisclosureandtherebyassists 

inthedeliveryofthecompound.Suitableagentsthatmayactinthiscapacityinclude 
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monoclonalorpolyclonalantibodiesoneormoreproteinsoraliposome.The 

compositionmayconsistessentiallyofdosageunitsthatcanbeadministeredasan 

aerosol.Thetermaerosolisusedtodenoteavarietyofsystemsrangingfromthoseof 

colloidalnaturetosystemsconsistingofpressurizedpackages.Deliverymaybebya 

5 liquefiedorcompressedgasorbyasuitablepumpsystemthatdispensestheactive 

ingredients.Aerosolsmaybedeliveredinsinglephasebiphasicortriphasicsystems 

inordertodelivertheactiveingredient(s).Deliveryoftheaerosolincludesthe 

necessarycontaineractivatorsvalvessubcontainersandthelikewhichtogethermay 

formakit.Oneofordinaryskillintheartwithoutundueexperimentation, may 

10 determinepreferredaerosols.  

Itwillbeunderstoodthatcompositionsofthepresentdisclosurealsoencompass 

carriermoleculesforpolynucleotidesasdescribedherein(e.g., lipidnanoparticles, 

nanoscaledeliveryplatformsandthelike).  

Thepharmaceuticalcompositionsmaybepreparedbymethodologywellknown 

15 inthepharmaceuticalart.Forexampleacompositionintendedtobeadministeredby 

injectioncanbepreparedbycombiningacompositionthatcomprisesanantibody, 

antigen-bindingfragmentthereoforantibodyconjugateasdescribedhereinand 

optionallyoneormoreofsaltsbuffersand/orstabilizerswithsteriledistilledwaterso 

astoformasolution.Asurfactantmaybeaddedtofacilitatetheformationofa 

interactwiththepeptidecompositionsoastofacilitatedissolutionorhomogeneous 

suspensionoftheantibodyorantigen-bindingfragmentthereofintheaqueousdelivery 

system.  

Ingeneralanappropriatedoseandtreatmentregimenprovidethe 

25 composition(s)inanamountsufficienttoprovidetherapeuticand/orprophylactic 

benefit(suchasdescribedhereinincludinganimprovedclinicaloutcome(e.g., a 

decreaseinfrequencydurationorseverityofdiarrheaorassociateddehydrationor 

inflammationorlongerdisease-freeand/oroverallsurvivaloralesseningofsymptom 

severity).Forprophylacticuseadoseshouldbesufficienttopreventdelaytheonset 

30 ofordiminishtheseverityofadiseaseassociatedwithdiseaseordisorder.  

Prophylacticbenefitofthecompositionsadministeredaccordingtothemethods 

69 

20 homogeneoussolutionorsuspension.Surfactantsarecompoundsthatnon-covalently



WO2022/109291 PCT/IJS20211060123 

describedhereincanbedeterminedbyperformingpre-clinical(includinginvitroandin 

vivoanimalstudies)andclinicalstudiesandanalyzingdataobtainedtherefromby 

appropriatestatisticalbiologicalandclinicalmethodsandtechniquesallofwhichcan 

readilybepracticedbyapersonskilledintheart.  

5 Compositionsareadministeredinaneffectiveamount(e.g.totreataninfluenza 

infection),whichwillvarydependinguponavarietyoffactorsincludingtheactivityof 

thespecificcompoundemployed;themetabolicstabilityandlengthofactionofthe 

compoun&theagebodyweightgeneralhealthsexanddietofthesubjeeLthemode 

andtimeofadministratioirtherateofexcretionthedrugcombinatioirtheseverityof 

10 theparticulardisorderorconditioirandthesubjectundergoingtherapy.Incertain 

embodimentstollowingadministrationoftherapiesaccordingtotheformulationsand 

methodsofthisdisclosuretestsubjectswillexhibitabouta ouptoabouta990o 

reductioninoneormoresymptomsassociatedwiththediseaseordisorderbeingtreated 

ascomparedtoplacebo-treatedorothersuitablecontrolsubjects.  

15 Generallyatherapeuticallyeffectivedoseofanantibodyorantigenbinding 

fragmentis(fora70kgmammal)fromabout0.001mg/kg(i.e.,0.07mg)toabout100 

mg/kg(i.e.,7.0g);preferablyatherapeuticallyeffectivedoseis(fora70kgmammal) 

fromabout0.01mg/kg(i.e9, 0,7mg)toabout50mg/kg(i.e.,3.5g);morepreferablya 

therapeuticallyeffectivedoseis(fora70kgmammal)fromabout1mg/kg(i.e.,70mg) 

compositionsofthepresentdisclosureatherapeuticallyeffectivedosemaybedifferent 

thanforanantibodyorantigen-bindingfragment.  

Incertainembodimentsamethodcomprisesadministeringtheantibody, 

antigen-bindingfragmentpolynucleotidevectorhostcellorcompositiontothe 

25 subjectat2,3,4,5,6,7,8,9,10timesormore, 

Incertainembodimentsamethodcomprisesadministeringtheantibody, 

antigen-bindingfragmentorcompositiontothesubjectapluralityoftimeswhereina 

secondorsuccessiveadministrationisperformedatabout6,about7,about8,about9, 

about10,about11,about12,about24,about48,about74,about96hoursormore, 

30 followingafirstorprioradministrationrespectively.  
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Incertainembodimentsamethodcomprisesadministeringtheantibody, 
antigen-bindingfragmentpolynucleotidevectorhostcellorcompositionatleastone 

, 

timepnortothesubjectbeinginfectedbyJAy.  

Compositionscomprisinganantibodyantigen-bindingfragment 

5 polynucleotidevectorhostcellorcompositionofthepresentdisclosuremayalsobe 

administeredsimultaneouslywithpriortoorafteradministrationofoneormoreother 

therapeuticagents.Suchcombinationtherapymayincludeadministrationofasingle 

pharmaceuticaldosageformulationwhichcontainsacompoundoftheinventionand 

oneormoreadditionalactiveagentsaswellasadministrationofcompositions 

10 comprisinganantibodyorantigen-bindingfragmentofthedisclosureandeachactive 

agentinitsownseparatedosageformulation.Forexampleanantibodyorantigen

bindingfragmentthereofasdescribedhereinandtheotheractiveagentcanbe 

administeredtothepatienttogetherinasingleoraldosagecompositionsuchasatablet 

orcapsuleoreachagentadministeredinseparateoraldosageformulations.Similarly, 

15 anantibodyorantigen-bindingfragmentasdescribedhereinandtheotheractiveagent 

canbeadministeredtothesubjecttogetherinasingleparenteraldosagecomposition 

suchasinasalinesolutionorotherphysiologicallyacceptablesolutionoreachagent 

administeredinseparateparenteraldosageformulations.Whereseparatedosage 

formulationsareusedthecompositionscomprisinganantibodyorantigen-binding 

sometime, ee concurrentlyoratseparatelystaggeredtimes,9I.e.,sequentiallyandin 

anyordercombinationtherapyisunderstoodtoincludealltheseregimens.  

Insomeembodimentsanantibody(oroneormorenucleicacidhostcell, 

vectororcomposition)isadministeredtoasubjectwhohaspreviouslyreceivedoneor 

25 moreanti-inflammatoryagentand/oroneormoreantiviralagent.Insome 

embodimentsoneormoreanti-inflammatoryagentand/oroneormoreantiviralagent 

isadministeredtoasubjectwhohaspreviouslyreceivedanantibody(oroneormore 

nucleicacidhostcellvectororcomposition).  

Inarelatedaspectusesofthepresentlydisclosedantibodiesantigen-binding 

30 fragmentsvectorshostcellsandcompositionsareprovided.  

71 

20 fragmentandoneormoreadditionalactiveagentscanbeadministeredatessentiallythe



WO2022/109291 PCT/IJS20211060123 

Incertainembodimentsanantibodyantigen-bindingfragmentpolynucleotide 

vectorhostcellorcompositionisprovidedforuseinamethodoftreatingaJAV 

infectioninasubject.  

Incertainembodimentsanantibodyantigen-bindingfragmentpolynucleotide 

5 vectorhostcellorcompositionisprovidedforuseinamethodofmanufacturingor 

preparingamedicamentfortreatingaJAVinfectioninasubject.  

Thepresentdisclosurealsoprovidesthefollowingnon-limitingembodiments.  

Embodiment. Anantibodyorantigen-bindingfragmentthereof 

10 comprisingaheavychainvariabledomain(VH)comprisingacomplementarity 

determiningregion(CDR)H1,aCDRH2,andaCDRH3,andalightchainvariable 

domain(VL)comprisingaCDRL1,aCDRL2,andaCDRL3,wherein.  

(i) theCDRH1comprisesorconsistsoftheaminoacidsequenceofanyone 

ofSEQIDNOs.:32,3,or15,orafunctionalvariantthereofcomprisingonetwoor 

15 threeacidsubstitutionsoneormoreofwhichsubstitutionsisoptionallyaconservative 

substitutionand/orisasubstitutiontoagermline-encodedaminoacidand/or(ii)the 

CDRIJ2comprisesorconsistsoftheaminoacidsequenceofanyoneofSEQIDNOs.: 

35,4,29,16,and42,orafunctionalvariantthereofcomprisingonetwoorthree 

20 conservativesubstitutionand/orisasubstitutiontoagermline-encodedaminoaci& 

and/or(iii) theCDRITJ3comprisesorconsistsoftheaminoacidsequenceofSEQID 

NO.:5or17,orafunctionalvariantthereofcomprisingonetwoorthreeaminoacid 

substitutionsoneormoreofwhichsubstitutionsisoptionallyaconservative 

substitutionand/orisasubstitutiontoagermline-encodedaminoaci&and/or(iv)the 

25 CDRL1comprisesorconsistsoftheaminoacidsequenceofSEQIDNO.:9or21,ora 

functionalvariantthereofcomprisingonetwoorthreeaminoacidsubstitutionsoneor 

moreofwhichsubstitutionsisoptionallyaconservativesubstitutionand/orisa 

substitutiontoagermline-encodedaminoaci&and/or(v) theCDRL2optionally 

comprisesorconsistsoftheaminoacidsequenceofSEQIDNO.:10or22,ora 

30 functionalvariantthereofcomprisingonetwoorthreeaminoacidsubstitutionsoneor 
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moreofwhichsubstitutionsisoptionallyaconservativesubstitutionand/orisa 

substitutiontoagermline-encodedaminoacicband/or(vi)theCDRL3comprisesor 

consistsoftheaminoacidsequenceofSEQIDNO.:11or23,orafunctionalvariant 

thereofcomprisinghavingonetwoorthreeaminoacidsubstitutionsoneormoreof 

5 whichsubstitutionsisoptionallyaconservativesubstitutionand/orisasubstitutiontoa 

germline-encodedaminoacid 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  

Embodiment. Theantibodyorantigen-bindingfragmentofEmbodiment 

10 1,whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HAonacellsurfaceofahostcelland/orona 

vision.  

Embodiment. Theantibodyorantigen-bindingfragmentofEmbodiment 

1or2whichiscapableofneutralizinganJAVinfectioninaninvitromodelof 

15 infectionand/orinaninvivoanimalmodelofinfectionand/orinahumanwherein, 

optionallytheinvitromodelofinfectioncomprisesatargetcellandapseudovirusora 

targetcellandalivevirus.  

Embodiment. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-3,comprisingCDRHI1,CDRJTJ2,CDRJTJ3,CDRL1,CDRL2,and 

(ii) 3,29,Sand9-11, respectively;(iii) 32,4,5and9-11,respectively;(iv) 3,35 

Sand9-11respectively;(v)3-5and9-11,respectively;(vi) 15-17and21-23, 

respectively;or(vii) 15,42,17and21-23,respectively.  

Embodiment. Theantibodyorantigen-bindingfragmentofanyoneof 

25 Embodiments1-3,comprisingCDRJJ1,CDRJI2,CDRJJ3,CDRL1,CDRL2,and 

CDRL3aminoacidsequencesofSEQIDNOs,:(i)3,29,5and9-11,respectively, 

(ii) 3,35,17and9-11,respectively;or(iii) 32,35,17,and9-11respectively.  

Embodiment. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-5,wherein.  

30 (i) the\TJ1 compnsesorconsistsofanaminoacidsequencehavingatleast 
800o(e.g.,800o85%900o,910o920o,930o940o 950o 960o970o,980o990oor 

, , , 
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more)identitytotheaminoacidsequenceofanyoneofSEQIDNOs.:37,2,26,28, 

31,34,14,39and41,whereinsequencevariationwithreferencetoSEQEDNO.:37,2, 

26,28,31,34,14,39or41respectivelyisoptionallycomprisedinoneormore 

frameworkregionand/orsequencevariationcomprisesoneormoresubstitutiontoa 

5 germline-encodedaminoaci&and/or 

(ii) theNFLcomprisesorconsistsofanaminoacidsequencehavingatleast 
800o(e.g.,800o85%900o,910o920o,930o94O~ 950o 960o970o980o990oor 

, , , 

more)identitytotheaminoacidsequenceofanyoneofSEQIDNOs.:8or20,wherein 

sequencevariationwithrespecttoSEQlIDNO.:8or20,respectivelyisoptionally 

10 comprisedinoneormoreframeworkregionsand/orsequencevariationcomprisesone 

ormoresubstitutiontoagermline-encodedaminoacid.  

Embodiment. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-6 4 

(i) theN/H S 

compnsesorconsistsofanaminoacidsequencehavingatleast 

15 80%identitytotheaminoacidsequenceofanyoneofSEQIDNOs.:37,2,26,28,31, 

34,14,39and41, andtheN/bcomprisesorconsistsofanaminoacidsequencehaving 

atleast8O~oidentitytotheaminoacidsequenceofSEQIDNO.:&or 

(ii) theN/Hcompnsesorconsistsofanaminoacidsequencehavingatleast 

800oidentitytotheaminoacidsequenceofanyoneofSEQIDNOs.:37,2,26,28,31, 

atleast800oidentitytotheaminoacidsequenceofSEQIDNO.:20.  

Embodiment. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-7whereintheMRandtheNFLcompriseorconsistoftheaminoacid 

sequencesaccordingtoSEQIDNOs.:(i) 37and8respectively;(ii) 26and8, 

25 respectively;(iii) 28and8,respectively;(iv) 31and8respectively;(v) 34 

and8respectively;(vi) 2and8,respectively;(vii) 14and20,respectively; 

(viii) 39and20,respectively;or(ix) 41and20,respectively.  

Embodiment. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-7whereintheMRandtheN/Lcompriseorconsistoftheaminoacid 

30 sequencesaccordingtoSEQIDNOs.:(i) 2and20respectively;(ii) 26and20 

respectively;(iii) 28and20,respectively;(iv) 31and20,respectively;(v) 34 
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and20,respectively;(vi) 37and20,respectively;(v) 14and8,respectively;(vi) 

39and8,respectively;or(vii) 4landSrespectively.  

Embodiment10. Anantibodyorantigen-bindingfragmentthereof 

comprisingaheavychainvariabledomain(VH)comprisingaCDRH1,aCDRH2,and 

5 aCDRH3,andalightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,and 

aCDRL3, whereintheCDRH1, CDRH2,andCDRH3compriseorconsistoftheamino 

acidsequencesofSEQIDNOs.:32,35,and5respectivelyandtheCDRL1,CDRL2, 

andCDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:9-11, 

respectively, 

10 whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  

Embodiment11. Anantibodyorantigen-bindingfragmentthereof 

comprisingaheavychainvariabledomain(VH)comprisingaCDRH1,aCDRH2,and 

aCDRH3,andalightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,and 

15 aCDRL3, whereintheCDRH1, CDRH2,andCDRH3compriseorconsistoftheamino 

acidsequencesofSEQIDNOs.:3,29,and5,respectivelyandtheCDRL1,CDRL2 

andCDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:9-11, 

respectivelywhereintheantibodyorantigen-bindingfragmentiscapableofbindingto 

aninfluenzaAvirus(JAV)hemagglutinin(HA).  

comprisingaheavychainvariabledomain(VII)comprisingaCDRHI1,aCDRJTJ2,and 

aCDRJTJ3,andalightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,and 

aCDRL3, whereintheCDRHI1, CDRHI2,andCDRHI3compriseorconsistoftheamino 

acidsequencesofSEQIDNOs.:32,4,and5,respectivelyandtheCDRL1,CDRL2 

25 andCDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:9-11, 

respectivelywhereintheantibodyorantigen-bindingfragmentiscapableofbindingto 

aninfluenzaAvirus(JAV)hemagglutinin(HA).  

Embodiment13. Anantibodyorantigen-bindingfragmentthereof 

comprisingaheavychainvariabledomain(VII)comprisingaCDRH1,aCDRH2,and 

30 aCDRH3,andalightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,and 

aCDRL3, whereintheCDRH1, CDRH2,andCDRH3compriseorconsistoftheamino 
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acidsequencesofSEQIDNOs.:3,35,and5,respectivelyandtheCDRL1,CDRL2 

andCDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:9-11, 

respectivelywhereintheantibodyorantigen-bindingfragmentiscapableofbindingto 

aninfluenzaAvirus(JAV)hemagglutinin(HA).  

5 Embodiment14. Anantibodyorantigen-bindingfragmentthereof, 

comprisingaheavychainvariabledomain(VH)comprisingaCDRH1,aCDRH2,and 

aCDRH3,andalightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,and 

aCDRL3, whereintheCDRH1, CDRH2,andCDRH3compriseorconsistoftheamino 

acidsequencesofSEQIDNOs.:3-5respectivelyandtheCDRL1, CDRL2,and 

10 CDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:9-11 

respectivelywhereintheantibodyorantigen-bindingfragmentiscapableofbindingto 

aninfluenzaAvirus(JAV)hemagglutinin(HA).  

Embodiment15. Anantibodyorantigen-bindingfragmentthereof 

comprisingaheavychainvariabledomain(VII)comprisingaCDRHI1,aCDRHI2,and 

15 aCDRHI3,andalightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,and 

aCDRL3, whereintheCDRJI1, CDRH2,andCDRH3compriseorconsistoftheamino 

acidsequencesofSEQIDNOs.:15-17respectivelyandtheCDRL1,CDRL2,and 

CDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:21-23, 

respectivelywhereintheantibodyorantigen-bindingfragmentiscapableofbindingto 

Embodiment16. Anantibodyorantigen-bindingfragmentthereof 

comprisingaheavychainvariabledomain(VII)comprisingaCDRH1,aCDRH2,and 

aCDRH3,andalightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,and 

aCDRL3, whereintheCDRH1, CDRH2,andCDRH3compriseorconsistoftheamino 

25 acidsequencessetforthinSEQIDNOs,:15,42,and17,respectivelyandtheCDRL1 

CDRL2,andCDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs..  

21-23respectively, 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  

30 Embodiment17. Anantibodyorantigen-bindingfragmentthereof 

comprising:(1) aheavychainvariabledomain(VH)comprisingtheaminoacid 
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sequenceofSEQTEDNO.:53, theaminoacidsequenceofanyoneofSEQIDNOs.:4 

29,and35,andtheaminoacidsequenceofanyoneofSEQIDNOs.:5and1?and(2) 

alightchainvariabledomain(VL)comprisingtheaminoacidsequencesofSEQTED 

NOs.:9-11whereintheantibodyorantigen-bindingfragmentiscapableofbindingto 

5 aninfluenzaAvirus(JAV)hemagglutinin(HA).  

Embodiment18. Anantibodyorantigen-bindingfragmentthereof 

comprisingaheavychainvariabledomain(VH)andalightchainvariabledomain 
S (VL),wherein:(i) the\FHcomprisesaCDRH1,aCDRH2,andaCDRH3according 

totheMRaminoacidsequencesetforthinanyoneofSEQIDNOs.:37,2,26,28,31, 

10 34,14,39and41~and(ii) theVLcomprisesaCDRL1,aCDRL2,andaCDRL3 

accordingtotheMLaminoacidsequencesetforthinSEQIDNO.:2,whereinthe 

antibodyorantigen-bindingfragmentiscapableofbindingtoaninfluenzaAvirus 

(JAV)hemagglutinin(HA).  

Embodiment19. Anantibodyorantigen-bindingfragmentthereof 

15 comprisingaheavychainvariabledomain(VH)andalightchainvariabledomain 
S (VL),wherein:(i) the\THcomprisesaCDRH1,aCDRH2,andaCDRH3according 

totheMI-IaminoacidsequencesetforthinanyoneofSEQIDNOs.:37,2,26,28,31, 

34,14,39and4kand(ii) theNFLcomprisesaCDRL1,aCDRL2,andaCDRL3 

accordingtothe~VLaminoacidsequencesetforthinSEQIDNO.:8, 

influenzaAvirus(JAV)hemagglutinin(HA).  

Embodiment20. Theantibodyorantigen-bindingfragmentofEmbodiment 

18or19,whereintheCDRsareaccordingtotheJMGTnumberingsystem.  

Embodiment21. Theantibodyorantigen-bindingfragmentofEmbodiment 

25 18or19,whereintheCDRsareaccordingtotheKabatnumberingsystem.  

Embodiment22. Theantibodyorantigen-bindingfragmentofEmbodiment 

18or19,whereintheCDRsareaccordingtotheChothianumberingsystem.  

Embodiment23. Theantibodyorantigen-bindingfragmentofEmbodiment 

18or19,whereintheCDRsareaccordingtotheAHonumberingsystem.  

30 Embodiment24. Theantibodyorantigen-bindingfragmentofEmbodiment 

18or19,whereintheCDRsareaccordingtotheNorthnumberingsystem.  
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Embodiment25. Theantibodyorantigen-bindingfragmentofEmbodiment 

18or19,whereintheCDRsareaccordingtotheMartinnumberingsystem.  

Embodiment26.Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-25,whereinthe\THisencodedbyorderivedfromVH6-JDH3-3,and 

5 JH6,and/orthe~VLisencodedbyorderivedfromVK3-20andJK3.  

Embodiment27. An anti-influenzahemagglutinin(HA)antibodyoran 

antigen-bindingfragmentthereofcomprisingaheavychainvariabledomain(VH)and 

alightchainvariabledomain(VL),whereinthe\TJ-Jcomprisesorconsistsoftheamino 

acidsequenceofSEQlIDNO.:37andtheMLcomprisesorconsistsoftheaminoacid 

10 sequenceofSEQlllDNO.:8.  

Embodiment28. An anti-influenzahemagglutinin(HA)antibodyoran 

antigen-bindingfragmentthereofcomprisingaheavychainvariabledomain(VII)and 

alightchainvariabledomain(VL),whereinthe\TJ-Jcomprisesorconsistsoftheamino 

acidsequenceofSEQEDNO.:26andthe~VLcomprisesorconsistsoftheaminoacid 

15 sequenceofSEQlllDNO.:8.  

Embodiment29. An anti-influenzahemagglutinin(HA)antibodyoran 

antigen-bindingfragmentthereofcomprisingaheavychainvariabledomain(VII)and 

alightchainvariabledomain(VL),whereinthe\TJ-Jcomprisesorconsistsoftheamino 

acidsequenceofSEQIDNO.:28andthe~VLcomprisesorconsistsoftheaminoacid 

Embodiment30. An anti-influenzahemagglutinin(HA)antibodyoran 

antigen-bindingfragmentthereofcomprisingaheavychainvariabledomain(VH)and 

alightchainvariabledomain(VL),whereinthe\TJ-Jcomprisesorconsistsoftheamino 

acidsequenceofSEQlIDNO.:31andtheMLcomprisesorconsistsoftheaminoacid 

25 sequenceofSEQlDNO.:8.  

Embodiment31. An anti-influenzahemagglutinin(HA)antibodyoran 

antigen-bindingfragmentthereofcomprisingaheavychainvariabledomain(VH)and 

alightchainvariabledomain(VL),whereinthe\TJ-Jcomprisesorconsistsoftheamino 

acidsequenceofSEQEDNO.:34andthe~VLcomprisesorconsistsoftheaminoacid 

30 sequenceofSEQlllDNO.:8.  
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Embodiment32. An anti-influenzahemagglutinin(HA)antibodyoran 

antigen-bindingfragmentthereofcomprisingaheavychainvariabledomain(VH)and 

alightchainvariabledomain(VL),whereinthe\TJ-Jcomprisesorconsistsoftheamino 

acidsequenceofSEQlIDNO.:2andthe~VLcomprisesorconsistsoftheaminoacid 

5 sequenceofSEQlDNO.:8.  

Embodiment33. An anti-influenzahemagglutinin(HA)antibodyoran 

antigen-bindingfragmentthereofcomprisingaheavychainvariabledomain(VII)and 

alightchainvariabledomain(VL),whereinthe\TJ-Jcomprisesorconsistsoftheamino 

acidsequenceofSEQlIDNO.:14andtheMLcomprisesorconsistsoftheaminoacid 

10 sequenceofSEQlIDNO.:20.  

Embodiment34. An anti-influenzahemagglutinin(HA)antibodyoran 

antigen-bindingfragmentthereofcomprisingaheavychainvariabledomain(VII)and 

alightchainvariabledomain(VL),whereinthe\TJ-Jcomprisesorconsistsoftheamino 

acidsequenceofSEQEDNO.:39andthe~VLcomprisesorconsistsoftheaminoacid 

15 sequenceofSEQEDNO.:20.  

Embodiment35. An anti-influenzahemagglutinin(HA)antibodyoran 

antigen-bindingfragmentthereofcomprisingaheavychainvariabledomain(VH)and 

alightchainvariabledomain(VL),whereinthe\TJ-Jcomprisesorconsistsoftheamino 

acidsequenceofSEQIDNO.:41andthe~VLcomprisesorconsistsoftheaminoacid 

Embodiment36. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-35,whereintheantibodyorantigen-bindingfragmentiscapableof 

preventingand/orattenuatinganinfectionby:(i) aHiNiJAVwhereinoptionally, 

theHiNiJAV compnsesA/PR8/34and/or(ii) aH3N2JAVwhereinoptionally, 
S 

25 theH3N2JAVcompnsesA/HongKong/68.  

Embodiment37. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-36,whereintheantibodyorantigen-bindingfragmentiscapableof 

preventingorreducingweightlossinasubjecthavinganJAVinfectionoptionallyfor 

(i)upto15daysor(ii)for15ormoredaysfollowingadministrationofaneffective 

30 amountoftheantibodyorantigen-bindingfragmentwhereinpreventingorreducing 

weightlossiswithreferencetoanuntreatedreferencesubjecthavingtheJAVinfection.  
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Embodiment38. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-37,whereintheantibodyorantigen-bindingfragmentiscapableof 

preventingalossinbodyweightofgreaterthan100oinasubjecthavinganJAV 

infectionwhereinalossinbodyweightisdeterminedbyreferencetothesubject's 

5 bodyweightjustpriortoorinanearlystageoftheJAVinfection.  

Embodiment39. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-38,whereintheantibodyorantigen-bindingfragmentiscapableof 

extendingsurvivalofasubjecthavinganJAVinfectionascomparedtosurvivalofan 

untreatedreferencesubjecthavingtheJAVinfection.  

10 Embodiment40. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-39,whereintheantibodyorantigen-bindingfragmenthasaninvivo 

half-lifeinamouse(e.g.,atg32mouse): 

(i) inarangeoffromabout7daystoabout12.2daysfromabout8daysto 

about11daysfromabout8.5daystoabout10.5daysorfromabout9daystoabout 

15 10.5days;(ii)ofbetween8daysand11daysorbetween8.5daysand10.5daysor 

between9daysand10days;(iii) of8.0,8.1,8.2,8.3,8.4,8.5,8.6,8.7,8.8,8.9,9.0 

9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,9.9,10.0,10.1,10.2,10.3,10.4,10.5,10.6,10.7, 

10.8,10.9,11.0,11.1,11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9,12.0,12.1,or12.2 

days;(iv)inarangeoffromabout9.5daystoabout12.5daysfromabout10daysto 

10daysand11.5daysorbetween10.5daysand11daysorbetween10daysand11 

days;and/or(vii) of9.5,9.6,9.79.8,9.9,10.010.1,10.2,10.310.4,10.5,10.6, 

10.7,10.8,10.9,11.0,11.1,11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9,12.0,12.1, 

12.2,12.3,12.4,or12.5days.  

25 Embodiment41 Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-40,whichspecificallybindstotheHAanddoesnotbindtoordoes 

notspecificallybindtoanon-HAtarget.  

Embodiment42. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-41,whichiscapableofbindingtoanyoneormoreofthefollowing 

30 JAVsubtypes:HiH2H3,H4,H5,H8,H9H1OH11,H12,H13,H14,HiSH17,and 

HiS.  
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Embodiment43. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-42,whereintheantibodyorantigen-bindingfragmentiscapableof 

preventingorattenuatinganJAVinfectionasubject.  

Embodiment44. Theantibodyorantigen-bindingfragmentofanyoneof 

5 Embodiments1-43,whichiscapableofneutralizinginfectionby:(i) aHiNi 

JAVwhereinoptionallytheHiNiJAVcompnsesanyoneormoreof 

A/California/07/2009,A/PR/8/34,andA/SolomonJslands/3/06and(ii) aH3N2 
S 

JAywhereinoptionallytheH3N2JAVcompnsesanyoneormoreofA/Aichi/2/68, 

A/Brisbane!10/07,andA/HongKong/68.  

10 Embodiment45 Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-44,whichiscapableof 

(iii) neutralizingaHiNiJAVinfectionoptionallybyA/California/07/2009 

withan1C50inarangeoffromabout10~ng/mLtoabout10~ng/mLoptionallyina 

rangeoffrom2,000ng/mLto6,000ng/mL(e.g.,2,000,2,500,3,000,3,500,4,000, 

15 4,500,5,000,5,500,or6,000ng/mL);and/or 

(iv) neutralizingaH3N2JAVinfectionoptionallybyA/Aichi/2/68,withan 

1C50inarangeoffrom10~ng/mLto1o 4ng/mLoptionallyinarangeoffrom3,000 

ng/mLto10,000ng/mL.  

Embodiment46. Theantibodyorantigen-bindingfragmentofanyoneof 

JAVwhereinoptionallytheGroup1JAVcomprisesorisaHSJAVwhereinfurther 

optionallytheHSJAVcomprisesorisHS/VN/11/94pp;and(ii) aGroup2JAV 

whereinoptionallytheGroup2JAVcomprisesorisaH7JAywhereinfurther 

optionallytheH7JAVcomprisesorisH7/JT/99ppwhereinoptionallyneutralization 

25 ofinfectionisasdeterminedusingaviruspseudotypedwiththeJAV.  

Embodiment47. Theantibodyorantigen-bindingfragmentofEmbodiment 

46,whichiscapableof(iii)neutralizinganinfectionbyaGroup1JAVoptionally 

H5/VN/11/94,withan1C50inarangeoffromabout1ng/mLtoabout8ng/mL(e.g., 

about1,2,3,4,5,6,7,or8ng/nL);and(iv)neutralizinganinfectionbyaGroup2 

30 JAVoptionallyH7/JT/99ppwithan1C50inarangeoffromabout10ng/mLtoabout 

200ng/mL.  
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Embodiment48. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-47,whichiscapableofactivatingahumanFcyRJJJawhichis 

optionallyaF158allele.  

Embodiment49. Theantibodyorantigen-bindingfragmentofanyoneof 

5 Embodiments1-48,whichiscapableofactivatingahumanahumanFcyRJJawhichis 

optionallyaH131allele.  

Embodiment50. Theantibodyorantigen-bindingfragmentofEmbodiment 

48or49,whereinactivationisasdeterminedusingahostcell(optionallyaJurkatcell) 

comprising:(i)(a)thehumanFcyRJJJa(optionallyaF158allele),and/or(b)thehuman 

10 FcyRJJa(optionallyaH131allele);and(ii)aNEATexpressioncontrolsequence 

operablylinkedtoasequenceencodingareportersuchasaluciferasereporter, 

followingincubation(e.g., of20hours)oftheantibodyorantigen-binding 

fragmentwithatargetcell(e.g., aA549cell)infectedwithanJAV.  

Embodiment51. Theantibodyorantigen-bindingfragmentofEmbodiment 

15 50,whereinactivationisasdeterminedfollowingincubationoftheantibodyorantigen

bindingfragmentwith:(1) thetargetcellinfectedwithaHiNiJAVwherein 

optionallytheHiNiJAVisA/PR/8/34,andwhereinoptionallytheinfectionhasa 

multiplicityofinfection(MOJ)of&and/or(2) thetargetcellinfectedwithaH3N2 

JAVwhereinoptionallytheH3N2JAVisA/Aichi/2/68,andwhereinoptionallythe 

Embodiment52. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-51, whichiscapableofneutralizinginfectionbyaHSpseudoviniswith 

aJCSOoflessthan4.5ng/mL,4.0ng/mLorless,3.0ng/mLorless,2.5ng/mLorless, 

2.0ng/mLorless,1.5ng/mLorless,1.0ng/mLorless,0.9ng/mLorless,0.8ng/mLor 

25 less,0.7ng/mLorless,0.6ng/mLorless,0.5ng/mLorless,0.4ng/mLorless,0.3 

ng/mLorlessor0.2ng/mLorless.  

Embodiment53. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-52,whichiscapableofneutralizinginfectionbyaH5pseudoviniswith 

an1C50inarangeoffromabout0.2ng/mLtoabout4.5ng/mLorfromabout0.2 

30 ng/mLtoabout4.0ng/mLorfromabout0.2ng/mLtoabout3.5ng/mLorfromabout 

0.2ng/mLtoabout3.0ng/mLorfromabout0.2ng/mLtoabout2.5ng/mLorfrom 
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about0.2ng/mLtoabout2.0ng/mLorfromabout0.2ng/mLtoabout1.5ng/mLor 

fromabout0.2ng/mLtoabout1.0ng/mLorfromabout0.2ng/mLtoabout0.5ng/mL 

orfromabout0.5ng/mLtoabout4.5ng/mLorfromabout0.5ng/mLtoabout4.0 

ng/mLorfromabout0. 5ng/mLtoabout3. 5ng/mLorfromabout0. 5ng/mLtoabout 

5 3.0ng/mLorfromabout0.5ng/mLtoabout2.5ng/mLorfromabout0.5ng/mLto 

about2.0ng/mLorfromabout0.5ng/mLtoabout1.5ng/mLorfromabout0.5 

ng/mLtoabout1. 0ng/mLorfromaboutabout1. 0ng/mLtoabout4. 5ng/mLorfrom 

about1.0ng/mLtoabout4.0ng/mLorfromabout1.0ng/mLtoabout3.5ng/mLor 

fromabout1.0ng/mLtoabout3.0ng/mLorfromabout1.0ng/mLtoabout2.5ng/mL 

10 orfromabout1.0ng/mLtoabout2.0ng/mLorfromabout1.0ng/mLtoabout1.5 

ng/mLorfromabout1.5ng/mLtoabout4.5ng/mLorfromabout1.5ng/mLtoabout 

4.0ng/mLorfromabout1.5ng/mLtoabout3.5ng/mLorfromabout1.5ng/mLto 

about3.0ng/mLorfromabout1. 5ng/mLtoabout2.5ng/mLorfromabout1.5 

ng/mLtoabout2.0ng/mLorfromabout2.0ng/mLtoabout4.5ng/mLorfromabout 

15 2.0ng/mLtoabout4.0ng/mLorfromabout2.0ng/mLtoabout3.5ng/mLorfrom 

about2.0ng/mLtoabout3.0ng/mLorfromabout2.0ng/mLtoabout2.5ng/mLor 

fromabout2.5ng/mLtoabout4.5ng/mLorfromabout2.5ng/mLtoabout4.0ng/mL 

orfromabout2.5ng/mLtoabout3.5ng/mLorfromabout2.5ng/mLtoabout3.0 

ng/mLorfromabout3.0ng/mLtoabout4.5ng/mLorfromabout3.0ng/mLtoabout 

about4.5ng/mLorfromabout3.5ng/mLtoabout4.0ng/mLorfromabout4.0 

ng/mLtoabout4.5ng/mL.  

Embodiment54. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-53,whichiscapableofneutralizinginfectionbyaH5pseudoviniswith 

25 a1C50ofabout0.6ng/mLabout0.5ng/mLabout0.4ng/mLabout0.3ng/mLor 

about0.2ng/mL.  

Embodiment55. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-54,whichiscapableofneutralizinginfectionbyaH5pseudoviniswith 

a1C50of0.7ng/mLorless,0.6ng/mLorless,0.5ng/mLorless,0.4ng/mLorless,0.3 

30 ng/mLorlessor0.20ng/mLorless.  
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Embodiment56. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-55,whichiscapableofneutralizinginfectionby:(i) aHiNiJAV 

witha1C50inarangeoffromabout850ng/mLtoabout4,500ng/mLand/orwitha 

1C90inarangeoffromabout1,000ng/mLtoabout5,400ng/mliand/or(ii) a 

5 H3N2JAVwitha1C50inarangeoffromabout300ng/mLtoabout2,800ng/mL 

and/orwitha1C90inarangeoffromabout350ng/mLtoabout7,600ng/mL.  

Embodiment57. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-56,whichiscapableofneutralizinginfectionby:(i) aHiNiJAV 

withaJCSOinarangeoffromabout880ng/mLtoabout1,120ng/mLand/orwitha 

10 1C90inarangeoffromabout1,050ng/mLtoabout1,680ng/mL;(ii) aH3N2JAV 

witha1C50inarangeoffromabout300ng/mLtoabout2,100ng/mLand/orwitha 

1C90inarangeoffromabout350ng/mLtoabout2,700 , (iii)aH1N1JAVwith 

a1C50inarangeoffromabout1,100ng/mLtoabout2,700ng/mLand/orwitha1C90 

inarangeoffromabout1,040ng/mLtoabout4,540ng/mL 

15 (iv) aH3N2JAVwitha1C50inarangeoffromabout500ng/mLtoabout2,420 

ng/mLand/orwitha1C90inarangeoffromabout680ng/mLtoabout4,570ng/mli 

(v) aHiNiJAVwitha1C50inarangeoffromabout1,030ng/mLtoabout1,680 

ng/mLand/orwitha1C90inarangeoffromabout1,780ng/mLtoabout4,760ng/mli 

(vi) aH3N2JAVwitha1C50inarangeoffromabout440ng/mLtoabout2,540 

(vii) aHiNiJAVwithaJCSOinarangeoffromabout1,950ng/mLtoabout2,000 

ng/mLand/orwitha1C90inarangeoffromabout2,420ng/mLtoabout5,400ng/mli 

and/or(viii) aH3N2JAVwithaJCSOinarangeoffromabout880ng/mLtoabout 

2,820ng/mLand/orwitha1C90inarangeoffromabout1,170ng/mLtoabout7,630 

25 ng/mL.  

Embodiment58. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-57,whichiscapableofneutralizinginfectionby:(i) aHiNi 

A/PR/8/34JAVwitha1C50inarangeoffromabout850ng/mLtoabout2000ng/mL 

(e.g.,about880ng/mLabout1,000ng/mLabout1100ng/mLabout2,000ng/mL), 

30 and/orwitha1C90inarangeoffromabout1050ng/mLtoabout2,400ng/mL(e.g., 

about1,050ng/mLabout1850ng/mLabout1,780ng/mLabout2,400ng/mL);(ii)a 
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HiNiA/SolomonJslands/3/06JAVwitha1C50inarangeoffromabout1,100ng/mL 

toabout2,700ng/mL(e.g.,about1,100ng/mLabout1,680ng/mLabout1950ng/mL 

about2,700ng/mL)and/orwitha1C90inarangeoffromabout1680ng/mLtoabout 

5,400ng/mL(e.g.,about1680ng/mLabout4,500ng/mLabout4700ng/mLabout 

5 5,400ng/mL);(iii) aH3N2A/Aichi/2/68JAVwitha1C50inarangeoffromabout 

2,100ng/mLtoabout2,900ng/mL(e.g.,about2,100ng/mLabout2,400ng/mLabout 

2,500ng/mLabout2,800ng/mL)and/orwitha1C90inarangeoffromabout2,700 

ng/mLtoabout7,600ng/mL(e.g.,about2,700ng/mLabout4,200,about4,500 

ng/mLabout7,600ng/mL);(iv) aH3N2A/Brisbane/10/07JAVwithaJCSOina 

10 rangeoffromabout300ng/mLtoabout880ng/mL(e.g.,about300ng/mLabout440 

ng/mLabout500ng/mLabout880ng/mL)and/orwitha1C90inarangeoffrom 

about350ng/mLtoabout1,200ng/mL(e.g.,about350ng/mLabout450ng/mLabout 

680ng/mLabout1,200ng/mL);(v)aHiNiA/CAL/09JAVwitha1C50inarangeof 

fromabout3,100ng/mLtoabout4,500ng/mL(e.g.,about3,100ng/mLabout3,600 

15 ng/mLabout4,300ng/mLabout4,500ng/mL)and/orwitha1C90inarangeoffrom 

about350ng/mLtoabout1,200ng/mL(e.g.,about350ng/mLabout450ng/mLabout 

680ng/mLabout1,200ng/mL);and/or(vi)aH3N2A/HK/68JAVwitha1C50ina 

rangeoffromabout2,000ng/mLtoabout3,000ng/mL(e.g.,about2,000ng/mLabout 

2,100ng/mLabout2,200ng/mLabout2,300ng/mLabout2,400ng/mLabout2,500 

ng/mLabout3,000ng/mL),preferablyinarangeoffromabout2,100ng/mLtoabout 

2,500ng/mL.  

Embodiment59. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-58,whichiscapableofneutralizinginfectionby:(i) aHiNi 

25 A/PR/8/34JAVwitha1C50inarangeoffromabout860toabout920ng/mLfrom 

about1,000toabout1,060ng/mLfromabout1,080ng/mLtoabout1,140ng/mLor 

fromabout1,970ng/mLtoabout2,030ng/mLand/orwitha1C90inarangeoffrom 

about1,015ng/mltoabout1,075ng/mLfromabout1,750ng/mLtoabout1,810 

ng/mLfromabout1,750ng/mLtoabout1,830ng/mLorfromabout2,390ng/mLto 

30 about2,450 , (ii) aHiNiA/SolomonJslands/3/06JAVwitha1C50ina 

rangeoffromabout1,100ng/mLtoabout2,700ng/mL(e.g., about1,100ng/mLabout 
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1,680ng/mLabout1950ng/mLabout2,700ng/mL)and/orwitha1C90inarangeof 

fromabout1680ng/mLtoabout5,400ng/mL(e.g.,about1680ng/mLabout4,500 

ng/mLabout4700ng/mLabout5,400ng/mL);(iii) aH3N2AlAichi/2/68JAV 

witha1C50inarangeoffromabout2,100ng/mLtoabout2,900ng/mL(e.g.,about 

5 2,100ng/mLabout2,400ng/mLabout2,800ng/mL)and/orwitha1C90inarangeof 

fromabout2,700ng/mLtoabout7,600ng/mL(e.g.,about2,700ng/mLabout4,200, 

about4,500ng/mLabout7,600ng/mL);and/or(iv)aH3N3AlBrisbane/10/07JAV 

withaJCSOinarangeoffromabout300ng/mLtoabout880ng/mL(e.g.,about300 

ng/mLabout440ng/mLabout500ng/mLabout88ng/mL)and/orwitha1C90ina 

10 rangeoffromabout350ng/mLtoabout1,200ng/mL(e.g.,about350ng/mLabout 

450ng/mLabout680ng/mLabout1,200ng/mL).  

Embodiment60. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-59,whichiscapableofbindingtoanyoneormoreofthefollowing 

H3N2JAVsubtypes:A/Babol/36/2005A/HongKong/CUHK31987/2011; 

15 A/Texas/50/2012,AlWisconsin/67/200tA/Netherlands/178/1995, 

A/Johannesburg/33/1991A/Guangdong-Luohu/1256/2009AlCalifornia/7/200{ 

A/Hanoi/EL134/20084 A/Wuhan/359/1995,A/Victoria/210/2009, 

A/Philippines/472/20024 A/Hanoi/EL2O1/20094 AVictoria/210/2009* 

A/Missouri/09/2011A/Perth/i6/2009A/Wyoming/03/2003A/Moscow/i0/1999 

A/Brisbane/i0/2007,andA/Switzerland/9715293/2013.  

Embodiment61. Theantibodyorantigen-bindingfragmentofEmbodiment 

60,whichiscapableofbindingtotheoneormoreH3N2JAVsubtype(s)witha 

logECSO(ng/mL)inarangeoffromabout0.1toabout6,fromabout0.1toabout5.5, 

25 fromabout1toabout5,fromabout0.1toabout4.5,fromabout0.1toabout4.0,from 

about0.1toabout3.5,fromabout0.1toabout3,fromabout0.1toabout2.5,from 

about0.1toabout2.0,from0.1toabout1.5,from0.1toabout1.0,orofabout1.9 

about1.8,about1.7,about1.6,about1.5,about1.4,about1.3,about1.2,about1.1, 

about1.0,about0.9,about0.8,about0.7,about0.6,about0.5,about0.4,about0.3, 

30 about0.2,orabout0.1ng/mL 

whereinthebindingisasdeterminedbyELISA.  

86 

20 A/Sydney/5/1997A/Nanchang/933/1995A/Beijing/32/92A/Aichi/2/196&



WO2022/109291 PCT/IJS20211060123 

Embodiment62. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-61,whichiscapableofbindingtooneormoreof(i)-(iv):(i) aHi 

HAwhichoptionallycomprisesanyoneormoreofA/England/195/2009; 

A/Brisbane/59/200TA/SolomonJslands/3/200&A/NewCaledonia/20/99, 

5 A/Texas/36/199LA/Taiwan/O1/198&A/NewJersey/8/197&A/Albany/12/195L 

A/FortMonmouth/1/1947A/NewYork/1/1918;N/Puerto e 

mco/8/34and 
A/California/07/2009~(ii) aH2HAoptionallycomprisingA/Japan/305/1957 

(iii) aHSHAoptionallycomprisingA/Vietnam/i194/2001and(iv) aH9HA, 

optionallycomprisingA/HongKong!1073/99.  

10 Embodiment63 Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-62,whichbindstoH5HAand/ortoH7HAwithaKDoflessthan 

1.OE-12MlessthanLOB-liMlessthan1.OE-1OMlessthan1.OE-9Mlessthan 

1.OE-8Morlessthan1.OE-7Morof1.OE-8Morlessof1.OE-9Morlessof1.OE-1O 

orlessof1.OE-11orlessor1.OE-12orless(e.g.,asdeterminedbyBio-Layer 

15 Interferometry(BLI)).  

Embodiment64. Theantibodyorantigen-bindingfragmentofEmbodiment 

62,whichiscapableofbindingtooneormoreof(i)-(iv)withalogEC5O(ng/mL)ina 

range:fromabout0.05toabout1.5,fromabout0.05toabout1.4,fromabout0.05to 

about1.3,fromabout0.05toabout1.2,fromabout0.05toabout1.1,fromabout0.05 

0.05toabout0.7,fromabout0.05toabout0.6,fromabout0.05toabout0.5,from 

about0.1toabout1,orabout1.3,about1.2,about1.1,about1.0,about0.9,about0.8, 

about0.7,about0.6,about0.5,about0.4,about0.3,about0.2,about0.1,orabout0.05 

whereinthebindingisasdeterminedbyELISA.  

25 Embodiment65 Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-64,whichisaJgGIgA,1gMIgEorJgDisotype.  

Embodiment66. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-65,whichisanJgGisotypeselectedfromIgGi,1g02,JgG3,andJgG4.  

Embodiment67. Theantibodyorantigen-bindingfragmentofanyoneof 

30 Embodiments1-66,whichishumanhumanizedorchimeric.  
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Embodiment68. Theantibodyorantigen-bindingfragmentofanyoneof 
Embodiments1-67,whereintheantibodyortheantigen-bindingfragment, S 

compnsesa 

humanantibodyamonoclonalantibodyapurifiedantibodyasinglechainantibodya 

FabaFab'aF(ab')2,oraFvsuchasascFv.  

5 Embodiment69. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-68,whereintheantibodyorantigen-bindingfragmentisa 

multi-specificantibodyorantigenbindingfragment.  

Embodiment70. Theantibodyorantigen-bindingfragmentofEmbodiment 

69,whereintheantibodyorantigenbindingfragmentisabispecificantibodyor 

10 antigen-bindingfragment.  

Embodiment71. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-70,furthercomprisingaFcpolypeptideorafragmentthereofwherein 

optionallytheFcpolypeptideorfragmentthereofisanIgGiisotype.  

Embodiment72. Theantibodyorantigen-bindingfragmentofEmbodiment 

15 71, whereintheFcpolypeptideorfragmentthereofcomprises:(i) amutationthat 

extendsinvivohalf-lifeoftheantibodyorantigen-bindingfragmentascomparedtothe 

antibodyorantigen-bindingfragmentcomprisingareference(e.g., nativeofasame 

isotype)Fcpolypeptideorfragmentthereofthatdoesnotcomprisethemutationsand/or 

(ii) amutationthatincreasesbindingaffinitytoahumanFcyR(e.g.,aFcyRJJa 

themutation.  

Embodiment73. Theantibodyorantigen-bindingfragmentofEmbodiment 

72,whereinthemutationthatextendsinvivohalf-lifeoftheantibodyorantigen

bindingfragmentcomprises:M428LN434SN434RN434AN434SM252Y 

25 S254TT256ET250Q;P25WQ3111;D376VT307AE380Aoranycombination 

thereof, 

whereinFcaminoacidnumberingisaccordingtotheEUnumberingsystem.  

Embodiment74. Theantibodyorantigen-bindingfragmentofEmbodiment 

72or73whereinthemutationthatextendsinvivohalf-lifeoftheantibodyorantigen

S M428L/N434S 
30 bindingfragmentcompnses:(i) , (ii) M252Y/S254T/T256E 

(iii) T250Q/M428L(iv) P2571/Q3111;(v) , (vi)D376V/N434E 
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(vii) T307A/E3SOA/N434Aor (viii) anycombinationof(i)-(vii).  

Embodiment75. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments72-74whereinthemutationthatextendsinvitohalf-lifecomprises 

M428L/N434S.  

5 Embodiment76. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments72-75whereinthemutationthatenhancesbindingtoaFeyRcomprises 

S239D1332KA330LG236Aoranycombinationthereof, 

whereinFcaminoacidnumberingisaccordingtotheEUnumberingsystem.  

Embodiment77. Theantibodyorantigen-bindingfragmentofanyoneof 

10 Embodiments72-76,whereinthemutationthatenhancesbindingtoaFcyRcomprises: 

(i) , (ii) S239D/A330L/1332E;(iii) G236A/S239D/1332E;or 

(iv) G236A/A330L/1332EoptionallynotcomprisingS239Dfurtheroptionally 

comprisingaSatposition239.  

Embodiment78. Theantibodyorantigen-bindingfragmentofanyoneof 

15 Embodiments1-77,whereintheantibodyorantigen-bindingfragment: 

(i) comprisesamutationthataltersglycosylationwhereinthemutationthat 

altersglycosylationcomprisesN297AN297QorN297&and/or 

(ii) isaglycosylatedand/orisafucosylated.  

Embodiment79. Theantibodyorantigen-bindingfragmentofanyoneof 
e 

acidsequencesetforthinSEQIDNO.:47or49.  

Embodiment80. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-79,comprisingaCLthatcomprisesorconsistsoftheaminoacid 

sequencesetforthinSEQlIDNO.:48.  

25 Embodiment81 Anantibodyoranantigen-bindingfragmentthereof, 

comprisingtwoheavychainsandtwolightchainswherein: 
(i) eachofthetwoheavychains S 

compnsesorconsistsof(1)aheavychain 

variabledomain(VH),whereintheMRcomprisesorconsistsoftheaminoacid 

sequenceofSEQEDNO.:37,and(2)aCH1-CH3thatcomprisesorconsistsofthe 

30 aminoacidsequencesetforthinSEQIDNO.:47or49~and 
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(ii) eachofthetwolightchainscomprisesorconsistsof(1)alightchain 

variabledomain(VL),whereintheNFLcomprisesorconsistsoftheaminoacid 

sequenceofSEQTEDNO.:8,and(2)aCLthatcomprisesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:48.  

5 Embodiment82. Anisolatedpolynucleotideencodingtheantibodyor 

antigen-bindingfragmentofanyoneofEmbodiments1-81, orencodingaVHaheavy 

chaina~VLand/oralightchainoftheantibodyortheantigen-bindingfragment.  

Embodiment83. ThepolynucleotideofEmbodiment82,whereinthe 

polynucleotidecomprisesdeoxyribonucleicacid(DNA)orribonucleicacid(RNA), 

10 whereintheRNAoptionallycomprisesmessengerRNA(mRNA).  

Embodiment84. ThepolynucleotideofEmbodiment82or83,comprising 

amodifiednucleosideacap-istructureacap-2structureoranycombinationthereof 

Embodiment85. ThepolynucleotideofEmbodiment84,whereinthe 

polynucleotidecomprisesapseudouridineaN6-methyladenonsinea5-methylcytidine 

15 a2-thiouridineoranycombinationthereof 

Embodiment86. ThepolynucleotideofEmbodiment85,whereinthe 

pseudouridinecomprisesN1-methylpseudouridine.  

Embodiment87. ThepolynucleotideofanyoneofEmbodiments82-86 

whichiscodon-optimizedforexpressioninahostcell.  

cellcomprisesahumancell.  

Embodiment89. ThepolynucleotideofanyoneofEmbodiments82-88 

comprisingapolynucleotidehavingatleast o(e.g.,500o55~o,600o650~700 

75O~ 800o,850o900o,910o92~o930o94O~ 950o960o970o,980o,990oormore) 

25 identitytothepolynucleotidesequenceaccordingtoanyoneormoreofSEQIDNOs.: 

1,6,7,12,25,27,30,33,36,13,18,19,24,38,and40.  

Embodiment90. ThepolynucleotideofanyoneofEmbodiments82-89 
S 

comprising:(i)apolynucleotidehavingatleast750oidentitytoorcomprisingor 

consistingofthepolynucleotidesequenceofSEQEDNO.:6andapolynucleotide 

30 havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQID , (ii) apolynucleotidehavingatleast750oidentityto, 
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orcomprisingorconsistingofthepolynucleotidesequenceofSEQIDNO.:25anda 
S 

polynucleotidehavingatleast750oidentitytoorcomprisingorconsistingofthe 

polynucleotidesequenceofSEQIDNO.:12;(iii) apolynucleotidehavingatleast 

7500identitytoorcomprisingorconsistingof',thepolynucleotidesequenceofSEQID 

S 

5 NO.:27andapolynucleotidehavingatleast750oidentitytoorcomprisingor 
consistingofthepolynucleotidesequenceofSEQIDNO.: , (iv)apolynucleotide 

havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQIDNO.:30andapolynucleotidehavingatleast750oatleast 'oat 

least850oatleast900oatleast91~oatleast92~oatleast930~, atleast940~atleast 
S 

10 9500 atleast96~oatleast970~atleast980ooratleast990oidentitytoorcomprising 

orconsistingofthepolynucleotidesequenceofSEQIDNO.: ,(v) a 
S 

polynucleotidehavingatleast750oidentitytoorcomprisingorconsistingofthe 

polynucleotidesequenceofSEQIDNO.:33andapolynucleotidehavingatleast750o 

identitytoorcomprisingorconsistingofthepolynucleotidesequenceofSEQID 
S 

15 NO.:12;(vi) apolynucleotidehavingatleast750oidentitytoorcomprisingor 

consistingofthepolynucleotidesequenceofSEQIDNO.:36andapolynucleotide 

havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQ , (vii) apolynucleotidehavingatleast750oidentityto, 

orcomprisingorconsistingofthepolynucleotidesequenceofSEQIDNO.:18anda 
S 

polynucleotidesequenceofSEQIDNO.:24;(viii) apolynucleotidehavingatleast 

7500identitytoorcomprisingorconsistingofthepolynucleotidesequenceofSEQID 

NO.:38andapolynucleotidehavingatleast750oS toorcomprisingor 

consistingofthepolynucleotidesequenceofSEQIDNO.:2Wor(ix) a 
S 

25 polynucleotidehavingatleast750oidentitytoorcomprisingorconsistingofthe 

polynucleotidesequenceofSEQIDNO.:40andapolynucleotidehavingatleast7500 

identitytoorcomprisingorconsistingofthepolynucleotidesequenceofSEQID 

NO.:24.  

Embodiment91. Arecombinantvectorcomprisingthepolynucleotideof 

30 anyoneofEmbodiments82-90.  
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Embodiment92. Ahostcellcomprisingthepolynucleotideofanyoneof 

Embodiments82-90and/orthevectorofEmbodiment91,whereinthepolynucleotideis 

heterologoustothehostcellandwhereinthehostcelliscapableofexpressingthe 

encodedantibodyorantigen-bindingfragment.  

5 Embodiment93 AnisolatedhumanBcellcomprisingthepolynucleotide 

ofanyoneofEmbodiments82-90and/orthevectorofEmbodiment91, wherein 

polynucleotideisheterologoustothehumanBcelland/orwhereinthehumanBcellis 

immortalized.  

Embodiment94. Acompositioncomprising:(i)theantibodyorantigen

10 bindingfragmentofanyoneofEmbodiments1-81;(ii) thepolynucleotideofany 

oneofEmbodiments82-90;(iii)therecombinantvectorofEmbodiment91* 

(iv) thehostcellofEmbodiment92and/or(v)thehumanBcellofEmbodiment93 

andapharmaceuticallyacceptableexcipientcarrierordiluent.  

Embodiment95. ThecompositionofEmbodiment94,comprisingafirst 

15 antibodyorantigen-bindingfragmentandasecondantibodyorantigen-binding 

fragmentwhereineachofthefirstantibodyorantigen-bindingfragmentandthesecond 

antibodyorantigen-bindingfragmentaredifferentandareeachindependently 

accordinganyoneofEmbodiments1-81.  

Embodiment96. Acompositioncomprisingthepolynucleotideofanyone 

moleculewhereintheearnermoleculeoptionallycomprisesalipidalipid-derived 

deliveryvehiclesuchasaliposomeasolidlipidnanoparticleanoilysuspensiona 

submicronlipidemulsionalipidmicrobubbleaninverselipidmicelleacochlear 

liposomealipidmicrotubulealipidmicrocylinderlipidnanoparticle(LNP),ora 

25 nanoscaleplatform.  

Embodiment97. Amethodofmakinganantibodyorantigen-binding 

fragmentofanyoneofEmbodiments1-81, comprisingculturingthehostcellof 

Embodiment92orthehumanBcellofEmbodiment93foratimeandunderconditions 

sufficientforthehostcellorhumanBcelltoexpresstheantibodyorantigen-binding 

30 fragment.  
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Embodiment98. ThemethodofEmbodiment97,furthercomprising 

isolatingtheantibodyorantigen-bindingfragment.  

Embodiment99. AmethodoftreatingorpreventinganinfluenzaAvirus 

infectioninasubjectthemethodcomprisingadministeringtothesubjectaneffective 

5 amountof 

(i) theantibodyorantigen-bindingfragmentofanyoneofEmbodiments1

81; 

(ii) thepolynucleotideofanyoneofEmbodiments82-90 

(iii) therecombinantvectorofEmbodiment91* 

10 (iv) thehostcellofEmbodiment9Z 

(v) thehumanBcellofEmbodiment93and/or 

(vi) thecompositionofanyoneofEmbodiments94-96.  

Embodiment100. Amethodoftreatingorpreventinganinfluenzainfection 

inahumansubjectthemethodcomprisingadministeringtothesubjectthe 

15 polynucleotideofanyoneofEmbodiments82-90,therecombinantvectorof 

Embodiment91, orthecompositionofEmbodiment96,whereinthepolynucleotide 

comprisesmRNA.  

Embodiment101. ThemethodofEmbodiment100,whereintheinfluenza 

infectioncomprisesanJAVinfection.  

comprisingadministeringasingledoseoftheantibodyorantigen-bindingfragment, 

polypeptidepolynucleotiderecombinantvectorhostcellorcompositiontothe 

subject.  

Embodiment103. ThemethodofanyoneofEmbodiments99-102, 

25 comprisingadministeringtwoormoredosesoftheantibodyorantigen-binding 

fragmentpolypeptidepolynucleotiderecombinantvectorhostcellorcompositionto 

thesubject.  

Embodiment104. ThemethodofanyoneofEmbodiments99-103, 

comprisingadministeringadoseoftheantibodyorantigen-bindingfragment 

30 polypeptidepolynucleotiderecombinantvectorhostcellorcompositiontothe 

subjectonceduringayearoptionallyinadvanceoforduringaninfluenzaseason.  
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Embodiment105. ThemethodofanyoneofEmbodiments99-103, 

comprisingadministeringadoseoftheantibodyorantigen-bindingfragment 

polypeptidepolynucleotiderecombinantvectorhostcellorcompositiontothe 

subjecttwoormoretimesduringa , e.g.aboutonceevery6months.  

5 Embodiment106. ThemethodofanyoneofEmbodiments99-105, 

comprisingadministeringtheantibodyorantigen-bindingfragmentpolypeptide, 

polynucleotiderecombinantvectorhostcellorcompositionintramuscularly, 

subcutaneouslyorintravenously.  

Embodiment107. ThemethodofanyoneofEmbodiments99-106,wherein 
S 

10 thetreatmentand/orpreventioncomprisespost-exposureprophylaxis.  

Embodiment108. ThemethodofanyoneofEmbodiments99-107,wherein 

thesubjecthasreceivedisreceivingorwillreceiveanantiviralagent.  

Embodiment109. ThemethodofEmbodiment108,whereintheantiviral 

agentcomprisesaneuraminidaseinhibitoraninfluenzapolymeraseinhibitororboth.  

15 Embodiment110. ThemethodofEmbodiment108or109,whereinthe 

antiviralagentcomprisesoseltamivirzanamivirbaloxaviroranycombinationthereof 

Embodiment111. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-81, thepolynucleotideofanyoneofEmbodiments82-90,the 

recombinantvectorofEmbodiment91,thehostcellofEmbodiment92,thehumanB 

useinamethodoftreatingorpreventinganinfluenzaAvirusinfectioninasubject.  

Embodiment112. Theantibodyorantigen-bindingfragmentofanyoneof 

Embodiments1-81, thepolynucleotideofanyoneofEmbodiments82-90,the 

recombinantvectorofEmbodiment91,thehostcellofEmbodiment92,thehumanB 

25 cellofEmbodiment93,and/orthecompositionofanyoneofEmbodiments94-96,for 

useinthepreparationofamedicamentforthetreatmentofaninfluenzavirusinfection 

inasubject.  

Embodiment113. AmethodforinvitrodiagnosisofaninfluenzaAvirus 

infectionthemethodcomprising: 

30 (i) contactingasamplefromasubjectwithanantibodyorantigen-binding 

fragmentofanyoneofEmbodiments1-81. and 
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(ii) detectingacomplexcomprisinganantigenandtheantibodyor 

comprisinganantigenandtheantigen-bindingfragment.  
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TABLE1.TABLEOFCERTAINSEQUENCESANDSEQIDNUMBERS: 

SEQSequence Identifier 
ID 
NO _____________________________________________ 
1 FEW11NTH(wt-nt) 

(T~A(~iGi\Q.A<\ r kQf7A(T h ~j(~.~(:ir(i.rlj(S(S -A' 

TGAAGCCCTCGCAGACCCTCTCAGTCACCTGTGGC 
AIX?~I'CCGGGGA.CAGCrGCrCT(7rr~A(Nrjl(YA(Y4(~i~I)~:;crj' 

GCITGGAACTOGATCAGOCAGTCCCCATCGACiACi 
(3(7C'1rv(:i=A(:i=TI'00(7~ir0(30A.A(iGACATA3'TA(PA(7I=(:;*~UC 
CAAGTGGTATAATGATTATGCAGTCTCTOTGAAA 
AGEC(IAAIFAAzrCArj~(SJk.Arj~(S(SACiAC XCA1'::CAAGA.  
ACCAGTTCTCCCTACAGTTGATCTCTGTGACTCCC 
GAG(:i=A(7AC(iCCrf.(3'I'C~I'A~rcrACna(3=~i'(;=CAA.GAGrj'(;(4 
G~TG~cTATGACTTTIGGACTICTTACAGGGGGIA 
r:i'(;=(;ACG~I7C71'0000(3C.A+Vi(i(iACCA.C(KFCAC(C~1 

CTCCTCA 
2 QVQL ~At 

QQS(~P(kLVKPSQTJY\TTCGISGDSVSSHSAAXVFEW11MR(aa) 
NWIRQsPSRGLEWLGRTYYRSKWYNDYAVY~/KSRI 
7[JZNP[)71'SII~"NQFsLQILISVTPELD7[~X.VXrYCARVGA3~IrrI~ 

GLLIGGMDVWGQGTTVTVSS 

3 GDSVSSHSAA FEWliCDR-H1(aa) 

4 fl~YRSKWYN FEW11CDR-H2(aa) 
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S ARVGAMTFGLLTGGMDV FEW11CDR-H3(aa)
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6 CAGGTCCAGCITGCAOCA&J'Crj~GGACCAGGACry.( T h QFHF11'CR(co-nt) 
r~ -~ 717=~GCCA.GA.CCCiiTCTGTGA.CATGCGG 

-I ~ 

AATC'1?CC(iGCGACAGC&INJTCCAGCCACI'CCCCC 
OCTTGGAACTGOATCAGACAGAGCCCATCTAGGO 
(:i=ACrj~(:i=GAGT(3=GCna(3=(~G=AA.GG=A(7C'I'+XC¶17Arj~~(:KiA(i 
CAAGTGGTACAATGACTATGCCGTGTCTGTGAAG 
TITCc.A3rGATC.t'v::CATCAACCCAcIi=ATA.CAFC(:SkAGA 
~yry.~AGETfCAGCC]7GCA.OC~fGATc.~7c.~7(iTGACCCCC* 
(IAGGACACAGCC(iiGTACTATTGTGCCAGAOTGG 
GeGCITA17GACCTVCF'1?(iCCCTV(iCI'GACA(MC(iGAAT[ 
GOACGTGTGGGGACAGGGAACCACAGTGACAGT 
(~rf.Q~rf.rj 7 ~C 

7 GAAATTGTGTTGACGCAGTCTCCAGGCACCCAGT HF11Vk(wt-nt) 
C17'1?~I'GTC17C(3.A.GGGGA.A.AGAGCCACCCTVCTimCCTVG 
CAGGGCCAGTC.AGAGTCTGAGCCGCAGCTACTT 
AGCCITGGTACCAGCAGAGACCTCC(~AAGCC~fCCtq 
AGGCTCCTCATCTATGGTGCATI7CCAGCAGGGCCA 
(2CIT(i(:i=CA~FCCCA(:i=ACA(Ki 7JT717(A(lilT(~Ei=CAGilT(~GGT(2¶ 
TOGGACAGACTTCAGTCTCACCATCAGCAGTCTO 
(JAGCCTGAAGATTCTOCAATGT.ATTTCTGTCAGT 
ACI¶JGGTGA"FTCACCTCTA T iITCAG"FI'rjp~GGCC 
CAGOGACCAA.~AGTGGAT.ATCAAAC 

8 EIVLTQSPGTQSLSPGY¶ATLSCRASQSLSRSYL.AW FEW11Vk(aa) 
YQQRPGKPPRLLJYGASSRATGIPDRES0SGSG"PDFS 
LTISSLF~PEDSAMYFCQX~VGDSPLPSFGPGTKVDIK.  

10 GA.S FEWliCDR-L2(aa) 

11 QYYGDSPLFS FHF11CDR-L3(aa) 

12 GAGATCGTCiCTGA.CCCA.GTCTCCTGGCAC.ACAGA FEW11Vk(co-nt) 
OCCITGTC17CCAGG~kGAGAGOGCCA.CCCTVGTCCI'G 
CAGGGCTTCCCAGAGCCTGTCTAGGTCCTACCTG 
(:i=CCr~(i(:ir7I"Ar~~Aec'AGAGACCA(iC~rCAA(BiErCACCTA 
GOCTGCTOATCTACGGAGCTTCCAGCAGGGCTAC 
AGGCATCCCTGACAGATTCACiCGGCTCTGGCTCC 
OGCACCGA17ITTrp%[CCC~GAGAATCrj~~rj~rp~~CITGGA 
(ICCAGAGGACTCCGCCATGT.ATTTCTGTCAQTACT 
xiOGCOATAGCC.CAC17GTETimC.17C.17'1?ITrj~GOCCCC*GOC 
ACCAAGGTGOACATCAAG 
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9 QSILSRSY FEW11CDR-L1(aa)
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13 CAGGTACA.A.CTGCAGCAGTCAGGTCCAGGACTGGFIlE12WI(vt-nt) 
r~ -~ ~*q9 

~x 176(X2AGACCCTCTCAGTCACCTGTGC 
CATCrrCCGGGGACAcaGTCICTAGTCACAG~FGC 
TGCTTGGAACTGGATCAGGCAGTCCCCATCGAGA 
(:i=GCCT~F(IA(1217(~GCTI7(iGOA.ACiGA.CA.TA3'TACAGG 
ICCAAGTGGTATAAIGATTATGCAGTCTCTGTGA 
AAAG=TCGA..A~f\4~fYCA 2FCAAC(7CAGACACArj~~~ 
(i=AACCAGTTCTCCCTACAGCTGGTCTCTGTGACTC 
CCGAGGACACGGCT(iTCTATTACT(LUGCAA.GAGT 
GGGTGCTGCGACT'rurGGAATTC¶rrrtCAGGGG 
GIATGGACGTVCTGGGGCCAAGGGACCACGOTCA 

14 QVQLQQSGPGLVKPSQTLSVTCAISGDSVSSHSAA FHF12"[H(aa) 
WNWIRQSIPSRGLEVVLGR3WVIRS[(WYNDYAVSVIIKS 
RIFI~IN]?DCFSK.NQFSLQLVSVrp.f)EDCFAVYYCALIVGAA 
IFGILTGGMDVWGQ(3TTVTVSS 

15 GDSVSSII*SAA FHF12CDR-H1(aa) 

16 TYYRSKWYN FHF12CDR-H2(aa) 

17 ~ARVGAA~IT(dLTG~ DV FEW12CDR-H3(aa) 

18 CAGG!TGCAGCTOCAGCAGTCTOGACCAGGACTGGFEW12\TH(co-nt) 
TGAAGCCTAGCCAGACCCTGTCTGTGACATGCGCT 
ATCTCC(iCCGACAGC(EkT&I'CCAGCCAC'itC(iCC(iC 
TTGGAACTGOATCAGACAGAGCCCATCTAGGOGA 

AGTGGTACAATGACTATtiCCOTOTCCGTGAAGTCC 
AG(ZiA'ICACC2<~XTCA XCCC~XGATAC 2<~XTCCAAGAATC 
AGTTCAGCCTGCAGCTGGTGTCTGTGACCCCCOAG 
GACAC.ACrCC(:i=TI7G TI7A21'ik71~~I'(TI7(iC1'ik(t4v(VF(10(IC(iC 
CGCTACCTTTGGCATCCTGACAGGCGGAATGGAC 
p 

. I,(:i=rI7(KXiGACAG(:RiA.ACCA(7AGrI~(3=ACik(i~F(illCniri'C 
C 
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19 GAAATTV(iTEi'TTGACGCACTCry~CAGGCACC*CACT FHF12Vk(~ft-nt) 
CTTTGTCTCC.AGGGGATAGAGCCACCCTCTCCTOG 
AGGOCCACTCAGAGni~TGAGCAGA.AGCTAC'1?17A 
0CCTGGTACCAGCAOAGACCTGGCAAGCCTCCCA 
(:i=GCrj~(Y~~'C~rjp~¶17A~FGGTGCATCCA.GC Vi(i(iCCA(7 
TGGCATCCCAGACAGOTTCAGTCiGCAGTGGGTCT 
(i(:i=GACAGAC~I''I'(7A(TrC'I'CACCAl'CAG=CAGTC¶17(j(~r 
AGC.CTVGAAGArJy~ry~ry.OC'1?AT(Y~~Ij T h J7rjy~~rjpEiTCA.GTA 
CTATGGTGACI7TCACCTCT.AflCAG¶TTC(30CCC 
rp(iGGACCA.A.A&I'GGATATCAAAC 

20 EJVL4 TQSPGTQSLSPGDRATLSCRASQSLSESYLAW FEW12Vk(aa) 
YQQRP(:i;I(PPRLLJYGAS~&RAl'(HPDRIS(:irS(38(:irTDFS 
LTISSLEPEDSNMXTCQYYGDSItESFOPGTKVDJK 

21 QSLSIRSV FHF12CDR-L1(aa) 

22 GAS FHF12CDR-L2(aa) 

23 QYYGDSPLFS FHF12CDR-L3(aa) 

24 GAGA.TCGTGCTGACCCA&i'CTCCI'GGCACACAGAGCC FEW12Vk(co-nt) 
TGTCTCCAGGCGACAGGGCCACCCTGTCCTGCAGGGC 
TTCCCA(iA.G=CCTGTCTAGGTCCTACCTGGCCTUOTATC 
AGCACJAGACCAGOCAACCCACCTAGGCTGCTGATCTA 
CGGXGCTTCCA.GCA.GGGC'JACAGGCATCCCTGACAGA.  
TTCAGCGGCTCTGGCTCCGGCACCGATTTTTCCCTGAC 
AzXTCTCTTCCCTGGA(ICCAGA.G(iACTCCOCCATGTATT 
T'CTGTCACTA.CTA~TQC*CCA.T40CCCACFfQPprfCTCTTTT 

25 CAGGTGCAGCTGCAGCAGTCTOGACCAGGACTOGFEW11-WIW36F 
TGAAGCCTAGCCAGACCCTGTCTGTGACATGCGGA(co-nt) 
ATCTCCGGCGACAGCGTG¶UCCAGCCACTCCGCC 
GCTTTCAACTGGATCAGACAGAGCCCATCTAGGO 
GACTGGAGTGGCTGGGAAGGACCTACTAlCGGA 
GCAAGTGGTACAA¶UGACTAT0CCOTGTCTOTGAA 
GTCCAGGATCACCATCAACCCAGATACATCCAAG 
AATCAGTTCAGCCTGCAGCTGATCTCTGTGACCCC 
CGAGGACACAGCCGTGTACTATTGTGCCAGAGTG 
GGCGCTA¶UGACCTTTGGCCTGCTGACAGGCGG 
AIGGACGTGTGGGGACAGGGAACCACAGTGAC 

AGTGTCTTCC 
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26 QVQLQQSGPGLVKPSQTLSVTC(iiSGDSVSSE[SAAF FEW11-MRW36F 
NY SPSRGLWN1J 1 GRTYYRSKWVNDYAVSVKSRI(aa) 
TuIINPDr]7SKNQFSLQLISV~J7PEDTAVYY{ZARVGAXiI~F 
GLLI'GGMDVWGQGTTVTVSS 

27 CAGGTGCAGCTGCAGCAGTCTGGACCAGGACTGGFEW11-MRW59F 
TGAAGCCTAGCCAGACCCTGTCTGTGACATGCGGA(ilt) 
ATCTCCGGCGACAGCGTG¶UCCAGCCACTCCGCC 
GCTTGGAACTGGATCAGACAGAGCCCATCTAGGG 
GACTGGAGTGGCTGGGAAGGACCTACTAlCGGA 
GCAAGTTCTACAATGACTATGCCGTGTCTGTGAA 
GTCCAGGATCACCATCAACCCAGATACATCCAAG 
AATCAGTTTAGCCTGCAGCTGATCTCTGTGACCCC 
CGAGGACACAGCCGTGTACTATTGTGCCAGAGTG 
GGCGCTATGACC¶UTCGGCC¶UGCTGACAGGCGG 
AIGGACGTGTGGGGACAGGGAACCACAGTGAC 

AGTGTCTTCC 

28 QVQLQQSCiPGLVKPSQTLSVTCGJSGDSVSSHSAAWFEW11-MRW59F 
I1AV~[RQ~;PsR(:IKLE 4XV. Id(3=IUrYYR.SKFVNI)YAx'SVKSkilT(aa) 

INPDTSKNQFSLQLISVTPEDTAVYYCARVGAMTFG 
14pj'GGMZI)V\V(30(ii'rj~YrrI~~SVrss 

29 TYYR.SKUYN FEWi1-MRW59F 
CDRH2(aa) 

30 CACJ&I'GC.A.OCTVGCAGCACITC17(MACCAGGA.C'1?OGFEW11~3VH(co-nt) 
TGAA.GCCTAGCCAGACCCTGTCTGTGACATGC(Ri 
Ci~VI?'C717'CCG*GCGACAGCG*r[G*TCCAGC¶[ACrj'~~ 
CCCITGGAACTGGATCAGACAGAGCCCATCTAGG 

AGCAAGTVGGTACAATI7GACTATGCCGTGTCTOTO 
AAGT(:C.AGGATC.ACCATCAACCCAGATACATCCA 
AGAAICAGE T fCAGCC1'GCA.GC~v(3iATCTC.T(iT(iAC 
CCCCGAGGACA.CAGCCGThiTACTATTGTGCCAG*.A 

~ ( CGC~[4TGACCIrrG(WCTGC~IfACA.a; 
CGGAATGGACCTGTGGGGACACiGCiAACCACAGI 
(:i=ACAGJ'(:i=TCCITCC 

31 QVQLQQSGPGLVKPSQTLSVTCGJSGDSVSSYSAAWFEW11v3MR(aa) 
NWJRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSR 
JTTNPDTSKNQFSLQLJSVTPEDTAVYYCARVGAMT 
FGLLTGGMDVWGQGTTVTVSS 

32 GDSVSSYSAA FEW11v3CDRH1 
(aa) 
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33 CAGGTGCAGCTGCAGCAGTCTGGACCAGGACTGGFEW11v6WI(ilt) 
TGAAGCCTAGCCAGACCCTGTCTGTGACATGCGG 
AATCTCCGGCGACAGCGTG¶UCCAGCCACTCCG 
CCGCTTGGAACTGGATCAGACAGAGCCCATCTAG 
GGGACTGGAGTGGCTGGGAAGGACC]7ACTATCG 
GAGCGGCTGGTACAATGACTATGCCGTGTCTGT 
GAAGTCCAGGATCACCATCAACCCAGATACATCC 
AAGAATCAGTTCAGCCTGCAGCTGATCTCTGTGA 
cccccGAGGACACAGCCGTGTACTATTGTGCCAG 
AGTGGGCGCTATGACCTTTGGCCTGCTGACAG 

GCGGAATGGACGTGTGGGGACAGGGAACCACA 
GTGACAGTGTCTTCC 

34 QVQLQQSGPGLVKPSQTLSVTCGJSGDSVSSHSAA FEW11v6WI(aa) 
WNWJRQsPSRGLEWLGRTYYRSGWYNDYAVSVKS 
RITINPDTSKNQFSLQLJSVTPEDTAVYYCARVGAM 
TFGLLTGGMDVWGQGTTVTVSS 

35 TYYRSGWYN FHF11v6CDRH2 
(aa) 

36 CAGGTGCAGCTGCAGCAGTCTGGACCAGGACTGGFHF11v9VH(co-nt) 
TGAAGCCTAGCCAGACCCTGTCTGTGACATGCGGC 
ATCTCCGGCGACAGCGTGTCCAGCTACTCCGCC 
GCTTGGAACTGGATCAGACAGAGCCCATCTAGGG 
GACTGGAGTGGCTGGGAAGGACCTACTAlCGGA 
GCGGCTGGTACAATGACTATGCCGTGTCTGTGAA 
GTCCAGGATCACCATCAACCCAGATACATCCAAG 
AATCAGTTCAGCCTGCAGCTGATCTCTGTGACCCC 
CGAGGACACAGCCGTGTACTATTGTGCCAGAGTG 

AIGGACGTGTGGGGACAGGGAACCACAGTGAC 
AGTGTCTTCC 

37 QVQLQQSGPGLVKPSQTLSVTCGJSGDSVSSYSAAWFHF11v9'[H(aa) 
NWJRQSPSRGLEWLGRTYYRS . SVKSR.  
JTIZNPDTSKNQFSLQLISVTPEDTAVYYCARVGAMT 
FG*L4pj'(;=(;MTDVWEI=O(i'I'TVTVSS 
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38 CAGGTCCAGCITGCAOCAG"J'Crj~GGACCAGGACry.GOFHF12-VFI-W36F 
r~ -~~717=~GCCA.GA.CCCiiTCTGTGA.CATGCGC (co-nt) 

TAT'CTCCGGCGACAGCGTGTCCAGCCACTCCGC 

CGCTTTCAACTGGATCAGACAGAGCCCATCTAGG 
(:i=GA.cCIT(i(IA(1217(iG=(TI?(~G=(~AAG=(~A.CCTACTAII7CGG 
AGCAAGTGGTACAATGACTAT0*?CGTGTCCCTC 
AAGTCCAG(iA'I'CAC(LXTC.A~XCC(7~k(~iVI ThAC~kT(2CA.  
AGAATCAGTI'CAGCC.TVCCAGCITOCTGTC17CTGAC 
cccce1AcGACACAGCCGTGTACTATTGTGCTAGA.  
GTGGGCGCCGCTACCr~~GGCAICCTGACAGG 

CGGAAIGGACGTGTGOGGACAGCiGAACCACACT 
(IIrACA(irjm (Yrf(Yrfrf(~(Y 

39 QVQLQQSGPGLVKPSQTLSVTCAISGDSVSSHSAAF FEW12AQH-W36F 
NWIRQSPSRGLEWLGRTYYRSKXVX~NDYAVSXxSR (aa) 
Irj~INPD'ITSKNQFSLQLVSVTIPEDITAVYxrCAt~GAitni 

FGILTUGGMDVWGQGTTVTVSS 

40 CAGCiTGCAGCTGCAGCAGTCTOGACCAGOACTOGFEW12-WJ-W59F 
r~. GiAA.CC(7'I'A(5(7CAG=AC(7CI'(5CJ7(217(YF'(LACAlIT(iC(:1(2 (~~-ilt) 
TATCTCCGGCGACAGCGITGITCCAGCCACTCCGC 

(7G=CTINT(iG=AACCIXiG=ArU(~2AGACACiA(5(2CCATCTA(:i=G 

(MACI'GOk(iT(iCCryGOGAAOGACCrutCTA~I'CGG 
A.GC.AAGTTCTAC.AATOACTATGCCGTGTCCGTGA 
AGECCAGOATCACCATCAACCCAGATACATCCAA 
GAATCAGTTCA.GCCTGCAGCTGGTGTCTGTGACC 
(2CCGAGOACACAGCC(31'(YITACrj~A.TITT(YITGCTA.GASI 
TGGGCGCCGCTACCTTTGGCATCCTGACAGGC 

AC.ALGTE(iTCryTV'CC 

41 QVQLQQSGPG[NKPSQTISVTC.AiSGDSVSSIISAA. FEW12-VH-WS9F 

WNWIRQSPSROLEWLGRTINYRSKFYNDYAVSVKS (aa) 
RITINPDTSKNQFSLQLVSVTPEDTAVYYCARVGAA 
rjT FGIL17GGMDvwGQ017'ITVTVSS 

42 TYYRSKFXTN FEW12-CDRH2
_______________________________________________________WS9F (aa) 
43 QVQLQQSGPGLVKPSQTLSLTCAJSGDSVSSYNAVWFMO8MR 

NWJRQSPSRGLEWLGRTYYRSGWYNDYAESVKSRJ 
TTNPDTSKNQFSLQLNSVTPEDTAVYYCARSGHJTVF 
GVNVDAFDMWGQGTMVTVSS 

44 DJQMTQSPSSLSASVGDRVTJTCRTSQSLSSYTHWY FMO8ML 
QQKPGKAPKLLJYAASSRGSGMPSRFSGSGSGTDFT 
LTJSSLQPEDFATYYCQQSRTFGQGTKVEJK 
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45 APELLGGPSVFLFPPKPKDTLMJSRTPEVTCVVVDVSWThIgGiFc 
BLEDPBVKFNWYVDGXIWHNAKTKPRiFlEQYNSTYR 
vvS~fLTVLHQDWLNGKEYKCKVSNKALPAPWKTJ 
SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGF 
YPSDJAVEWESNGQPENNYKTTPPVLDSDGSFFLYS 
KLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS 
LSPGK 

46 ESKYGPPCPPCPAPPVAGP Chimerichinge 
sequence 

47 ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP JgHG1*cflGlm3 
VTVSWNSGAITSGVHTFPAVLQSSGLYSLSSVVTVPCR1-CR3with 
SSSLGTQTYJCNVNHKPSNTKVDKRVEPKSCDKTRTM428LandN434S 
CPPCPAPELLGGPS'VFLFPPKPKDTLMJSRTPEVTCV mutationsandC
WvT DVSHIEDPEVKFNWYVD&\TFVHINAKTKPREEQYterminal1ysine 
NSTYRVVSVLTVLRQDWLNGKEYKCKVSNKALPA 
PWKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTC 
LVKGFYPSDJAVEWESNGQPENNYKTTPPVLDSDGS 
FFLYSKLTVDKSRWQQGNVFSCSVLHEALHSHYTQ 
KSLSLSPGK 

48 RTVAAPSVFJFPPSDEQLKSGTASVVCLLNNEYPREAKappalightchain 
KVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTL CL 

49 ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP IgROl*cflGlm3 
VTVSWNSGAITSGVJITFPAVLQSSGLYSLSSVVTVPCR1-CR3with 
SSSLGTQTYJCNVNHKPSNTKVDKRVEPKSCDKTRTM428LandN434S 
CPPCPAPELLGGPS'VFLFPPKPKDTLMJSRTPEVTCV mutationswithout 
VVDVSHEDPEVKFNWYVDGVEVJJNAKTKPREEQYC-terminallysine 
NSTYRVVSVLTVLRQDWLNGKEYKCKVSNKALPA 
PWKTJSKAKGQPREPQVYTLPPSREEMTKNQVSLTC 
LVKGFYPSDJAVEWESNGQPENNYKTTPPVLDSDGS 
FFLYSKLTVDKSRWQQGNVFSCSVLHEALRSRYTQ 
KSLSLSPG 
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50 QVQLQQSGPGLVKPSQTLSVTCGJSGDSVSSYSAAWFEW11v9-MLNS 
NWJRQsPSRGLEWLGRTYYRSGWYNDYAVSXI(SRIheavychainwith 
T1NPDTSKNQFSLQLJSVTPEDTAVYYCARVGAKMTF c-terminallysine 
GLLTGGMDVWGQGTTVTVSSASTKGPSVFPLAPSS 
KSTSGGTAALGCLXXDYFPEPVTVSWNSGALTSGV 
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYJCNVNH 
KPSNTKXIJKR\FEPKSCDKTHTCPPCPAPELLGGPSV 
FLFPPKPKDTLMJSRTPEVTCVVXT3VSHIEDPEVKFN 
WYVDGVEVHNAKTKPREEQYNSTYRVVSWTVLH 
QDWLNGKEYKCKVSNKALPAPWKTJSKAKGQPRE 
PQVYTLPPSREEMTKNQVSLTCLVKGFYPSDJAVIEW 
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 
QQGNVFSCSVLHEALHSHYTQKSLSLSPGK 

S1 QVQLQQSGPGLVKPSQTLSVTCGJSGDSVSSYSAAWFBI11v9-MLNS 
NWJRQSPSRGLEWLGRTYYRSGWYNDYAVSVKSRJheavychain 
TTNPDTSKNQFSLQLJSVTPEDTAVYYCARVGAMTF withoutC-terminal 
GLLTGGMDVWGQGTTVTVSSASTKGPSVFPLAPSS lysine 
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGV 
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYJCNVNH 
KPSNTKXT3KR\JEPKSCDKTHTCPPCPAPELLGGPSV 
FLFPPKPKDTLMJSRTPEVTCVVXT3VSHIEDPEVKFN 
WYVDGVEVHNAKTKPREEQYNSTYRVVSWBFLH 
QDWLNGKEYKCKVSNKALPAPWKTJSKAKGQPRE 
PQVYTLPPSREEMTKNQVSLTCLVKGFYPSDJAVIEW 
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW 

52 EJVLTQSPGTQSLSPGERATLSCRASQSLSRSYLAWYFEW11v9-MLNS 
QQRPGKPPRLLJYGASSRATGJPDRFSGSGSGTDFSL lightchain 
TISSLEPEDSAMYFCQYYGDSPLFSFGPGTKVDIIQRT 
VAAPSXTJFPPSDEQLKSGTASVVCLLNNFYPREAK 
VQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLT 
LSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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53 GDSVSSHSAAF FIWliandFHF12 
CDRH1with 
flankingPhe(aa) 

54 
CAGGTGCAGCTGCA.GCA.GTCITGGACCAGGACTGGTGAACICCFEW11v9lieavy 
T.A JC(JAGACCCTGTCTGTGACA.TGC'GGC'ATCTCCGGCGACA cliainnucieotide 
GCCtTGTC(ZAGCTACTCCOC'CGCTTGGAACTGGATCA.GACAG 
AGCCCATCITAGGGGACTGG.AGTGGCTGGGAA.GGACCTACTA~equence 
TCGGAGCGGCTGGTACAATG.ACTATGCCGTGTCTGTGA.AGT 
QUAGG.ATCACCATCAACC'CAG.AT.ACATCCIAA.GAATCAGTTC 
AGCCTGC'AGCITGATCTCTGTG.ACCCCCGA.GGACACAGCCGT 
GTACTATTGTGCCA.GAGTGGGCGCTATG.ACCTTTGGCCTGCT 
G.ACAGGCGGAATGGACGTGTGGGGA.CAGGGA.ACCACA.GTG 
AC.AGTGTCITTCCGCATCGAClCAAGGGCCCATC(3GTCTTCCC 
CC.TGGCACC.AA.GTA(WAAGA.GCA.C.ATCCGGTGGCACA.GCC 
(3CCCT(3CiGTTOTCT(3GTGA.AAGA.TTATTTCCCTGACCCC(iTU 
ACAGTtTTCCTOGAACTCTGGCGCCCTGACCTCCGGA.GTGCA 
CACATTCCCTGCTGTGCTOCAGTCCAUCGUCCTGTACTCCCT 
GTCTTCCGTGGTGACCGTGCCAAGCTCTTCCCTGGGCA.CCCA 
GACATATATCTGCAACGTGAA.TCACAAGCCTTCCAA.TACAA 
AGOTGGACAAGA(iGOTOGA(3CCAAAGAUCTGTGA.TAAGAC 
CCATACA.TUC.CCACCTTGTCCAUCTCCAGAGCTGC.TGGGC0 
GCCCATCCGTGTTCCTGTTTCCACCCAAUCCCAAGGACACC 
C.TCATGA.TCTCTAGAACCCCAGACOTGA.CAT0C.GT(3ciTGGT 
GGACGTGTCCCACGAGGATCCCGAGGTGAAGTTTAACTGGT 
ACEiT06AI!GGCG'FGOAG&FGCATAATGCTAAGAC.AAA.GCC 
CA.GGGA.GGAGCAGTA.CAA.CAGCACCTATCGGGTGGTGTCTG 
rrQC!I(iAC?4()rrQCYJt(A7ECA(NG4(irpQG&rGA.ACGGCA.AGGA.G 
TATAAGTGC.AAG&FGAGC.AATA.AGGCCCTGCC.TGCTC.CAAT 
CGAGAAGA.CCATCTCTAAGGCCAAGGGC.CAGCCCACAOAG 
(7:CTCAG&T1UTACACACTOC.CTCCAA.GCCCC.GAGGAGATOAC 
CAAGAACCAGG!1GTCTCTGACAT&I~C.TG(irJ7GAAGGGCTTCT 
ATcc:i~c~~GACA!I!C(NC~Il(irr(IQAG!I!G(7iQAG~I!(i(Y&ArFC{NC(7AWi 

(7:0ATOGC 9A0017['CTTTCI'GTATTCCAAGCTGAC/CC31L'GGATAA 
GAGCAGGTGGCAGCAGGGCAACGTGTTCTCCTGTTCTGTGA 
FIISCACGAAGCCCTGCACAACC\Iif&i\CTCAGAAGICeCTG 

TCCCi'GTCCCCi'GGAAAA 
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SS GAAATTGTGTTGACGCAGTC.TCCAGGCACCCAGTCTTTGTCTFHIF11v9lightchain 
CCAGGGGAAAGA(SCCACCCTCTCCTGCAGGGCCAGTCAGA nucieopdeseuence 
(yirpc:i'GACCC.GCAGCI'ACcyrpACC.Ci'CC'IACCACCAGA.GAC(irr q 

CGCA.AGCCTCC.CAGGCI'CCTCATCTA.TGGIQCATC.(AGCAG 
CCCCA.Crp(7(NC.ATCCCAGACACC4'rrCACTCCC.ACTCCC'FCrrC 
CGACAGACTTC.AGTCTCAC.CATC.AGCAGTCTGGAGCCTGAA 
CAT!f~ryQCAATCTA'ITrp~TC'1'CACrfL\err tkrrCC1'CA'ITCACCrp 
CFI~ATTCACTTTCGGCCCAGGGACCAAAGFI~GGATATCAAACC 
GTACGGTGCCTGCACCATCTCTCTTCATCTTC~~CCCATCTC 

'I'GAACAATTTCTACCCCAGGGAGGCCAAGGTGCAGTGGAAG 
CTCGACAAC(3CTCitCAGAGCGGCAATTCTCkGGAtTICCGT 
GACCCAGCAGGA~AGCAAGGATTCTACATATTCCCTG'1'CCA 
CCACCCTGACACTGAGCAAGGCCGATFI~ACCAEiAAGCACAA 
GGTGTATGCTFI~GTGACCI'CACCCAICAG(3CCerECTCTTCCCC 
TGTGACAAAGTCTTTCAACAGGOGAGAGTEll' 

S6 QVQLQQSGPGLVKPSQTLSVTCGISGDSVSSYSAAWFEW11v9heavy 
NWJERQSPSROLIIWL(3KIUEYYR.SOWyrNT)YAVSVKSRIchain(aa) 
TTNPDTSKNQFSLQLISVTPEDTAVYYCARVGAMTF 
(:iKLliE(i(iN4I1A~XV(iQ(iT . [vsSASTKGPSVI 4PLAPSS 
KSrp5OQIAALGCLVKDYEPEPVTVSWNSGALTVSCIV 
HTFP.M~LQSS(DEYSLSSVVTVPSSSLGTQTYICN'VVNH 
KPSN'12KVDKRiV T EPKSCDK.TIlTCPPCPAPELLGGPSV 
FLFPPKPKDTLMJSRTPEVTCVVVDVSHEDPEVKFN 
XVYV[)(iVIEVHNAKTII(PIUIIE&QYNS~I'YRV\~SVL 7I7X~LH~ 
QDWLNGKEYKCKVSNKALPAP]ZEKTISKAKGQPRE.  
PQVYTLPPs:REIE:N~IT~KNIrQvSLiCLVK(iFY~SDI~X.VE\'V 
B&NGQPIENNYK17TIPVLDSDGSFFLYSIKLrj'MDK.SRW 

QC)G=NVFSCSNi7MIT[AL,~HN.HYTQK.Sla;SLSP0K 
57 ~QSCiPGINKP5QTLSLTCAISGDSVSSNSAAWFHF-VH-UCA 

NWJRQSPSRGLEWL(iRTYYRSKXVY7NDYAVSVKSRI 
TINPDTSKNQFSLQLNSVTPEDTAVYYCARVCiAMIF 

. .V(IQ(:i=TI'~J'\7[\/SS 
S 

8 ElIVLTQSP(irLLSLSPG=ISR.ATIL ~ZJVSSSYLA\VY FHF-VL-UCA 
QQKPGQAPRLLIYGASSRATGJPDRFS(iSUSGTDFTL 
TIISRLEPEDIFT AVYYCQQYGSSPITTFOPOTKVDIK 
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Table2.SequenceKey SEQIDNOs.forcertainantibodies 

________________________SEQIDNO.: ______________ 

VII CDR CDR CDR VH VL VL CDR CD CD VL 
Antibody VII 

(WI (aa) Hi H2 H3 (co-nt) (Vk) (Vk) Li RL2 RL3 (Vk) 
-nt) (aa) (aa) (aa) wt- (aa) (aa) (aa) (aa) (co-nt) 

_________________________________________________ nt__________________________________ 
FilTh 1 2 3 4 5 6 7 8 9 10 11 12 
FilTh- 26 3 4 5 25 8 9 10 11 12 
VII 
W36F ______________________________________________________ 
FilTh- 28 3 29 5 27 8 9 10 11 12 
VII 
W59lT ______________________________________________________ 
FHlThh 31 32 4 5 30 8 9 10 11 12 
v3 __________________________________________________________________ 
FHlThh 34 3 35 5 33 8 9 10 11 12 
v6 _______________________________________________________________ 
FHlThh 37 32 35 5 36 8 9 10 11 12 
v9 _______________________________________________________________ 
FHFh2 13 14 15 16 17 18 19 20 21 22 23 24 
FHFh2- 39 15 16 17 38 20 21 22 23 24 
VII
W36lT ______________________________________________________ 

FHFh2- 41 15 42 17 40 20 21 22 23 24 
VII

EXAMPLES 

5 EXAMPLEh 

IDENTIFICATIONANDFUNCTIONALTESTING 

OFANTI-HAMONOCLONALANTIBODIES 

Peripheralbloodmononuclearcells(PBMCs)fromanonymousdonorswere 

10 selectedbasedonneutralizationbythecorrespondingserumagainstH5(Group1)and 

H7(Group2)influenzapseudoviruses.Donorswereselectedbyscreeningserumfrom 

tonsillardonorsamples(n50)forreactivityagainsthemagglutininsubtypeH5andH7 

antigensandserumfromPBMCdonorsamples(n124)forreactivityagainstH5and 
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H7subtypepseudoviruses.BindingwasevaluatedbyFACS.Bmemorycellsfromfive 

donorsweresortedbyflowcytometryforinputintothediscoveryworkflow(Figure1).  

SinglesortedBcells(n6,700)wereco-culturedwithmesenchymalstromalcells 

(MSC)in50~tlculturetostimulateantibodysecretion.Secretedantibodieswere 

5 evaluatedusingbindingandpseudovinisneutralizationassays.BindingtoHAsfrom 

groupIinfluenzaAviruses(JAy),groupIIJAVsandinfluenzaBviruseswas 

evaluatedbyenzyme-linkedimmunosorbentassay(ELISA)todeterminebreadth.  

Neutralization-- measuredasblockadeofviralentryanduncoating-- wasevaluatedby 

monitoringluciferaseexpressionfollowinginfectionoftargetcellswithHSorH7 

10 luciferase(Luc)-expressingpseudovirusparticles.AntibodysequencesfromselectedB 

cellswereclonedascDNAsandsequenced.  

TwoclonallyrelatedmonoclonalantibodiesFHF11(VH:SEQlIDNO.:2VE.  

SEQIDNO.:8)andFHIF12(VH:SEQEDNO.:14VL:SEQIDNO.:20),wereselected 

forfurtherstudy.BindingoftheseantibodiestoinfluenzaAvirus(JAV)-derived 

15 hemagglutinin(HA)wasevaluatedusingFACSinthisassayJAV-derivedHAs 

circulatingintheanimalreservoirwereexpressedonmammaliancellsandantibody 

bindingwasmeasuredalongwiththatofcomparatorantibodyFMOS(VH:SEQID 

NO.:43NFL:SEQIDNO.:44seealsoM1ED18852(Kallewaardetal.,CellJ66(3):596

608(2016),inparticularFigure1therein).DataareshowninFigure2.  

(Figure3A)andgroupIIJAV-derivedH3(Figure3B)weremeasuredbyELISA, 

reportedasLogECSO(ng/ml).BindingbyFMO8,wasalsomeasured.  

BindingofFHF11andFHF12toHAfromanHiNiSwineEurasianavian-like 

(BA)strainA/Swine/Jiangsu/J004/2018,expressedinmammaliancellswasalso 

25 measuredbyflowcytometry(Figure4).  

PolyreactivityorwhetherFHF11andFEW12bindnon-specificallytounrelated 

selfand/orforeigntargetswasevaluatedusinghumanepithelialtype2(HEP-2)cells 

(Figure5).ApolyreactiveantibodyFJ6v3. 11. 18wasincludedasapositivecontrol, 

andanti-paramyxovirusantibody"MPES"(Cortietal.Nature5OJ(7467):439-43 

30 (2013))wasincludedasanegativecontrol.  
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NeutralizationbyFHF11andFHF12againstHiNi(groupI)JAVstrains 

A/California/09(Figure6A)andH3N2(groupII)A/Aichu/2/68(Figure6B) 

pseudoviruswasevaluatedininvitrostudies.ComparatorantibodiesFMOSandFYi 

(FYiisalsodescribedinKaalewardetalCell166(3):596-608(2018);e.g.,Figure1 

5 therein)werealsoassessed.FHIF11andFHF12,alongwithFMO8,werefurther 

assessedforneutralizingabilityagainstHS(HS/VN/11/94pp;Figure7A)andH7 

(H7/JT/99pp;Figure7B)pseudotypedviruses.  

FHIF11activationofFcyRJJJa(Figure8A)andFcyRJJa(Figure8B)variantswas 

evaluatedusingaNEAT-drivenluciferasereporterassay.ActivationofJurkat-FcyRJJJa 

10 (F158)andJurkat-FcyRJJa(H131)celllineswasassessedfollowinga20hour 

incubationwithA549cellsinfectedwithHiNiinfluenzastrainA/PuertoRico/S/i934 

ataMOJof6andwithH3N2influenzastrainA/Aichi/2/1968ataMOJof18. FMO8 

antibodycomprisingaMLNS(M428L/N434S~"LS"inthefigure)Fcmutationwas 

usedasacomparatorandFYiantibodycomprisingaGRLR(G236R/L328R)Fc 

15 mutationusedasareference.  

ENGINEERINGANDTESTINGANTI-HAANTIBODYVARIANTS 

20 

FEEl1wasfoundtouse\7H6-1/DH3-3genes.Figures9A-9Dillustratebinding 

interactionsbetweenFMOSwhichutilizesthesesamegenesandJAVHA.  

Fifteen(15)variantsofFBI'11weregeneratedbyengineeringinoneorbothofthe 

variabledomains.AsummaryofsequencedifferencesbetweenFBI'11-WTandeachof 

25 thevariantantibodies(vitov15)isshowninFigurelOB.Theseantibodiesweretested 

forbindingtoHAandneutralizationofinfection.  

Bindingofwild-typeFHF11("FHF11-WT")andthefifteenvariantantibodies 

(FHF1lvitoFHF1iviS)tocellsexpressingdifferentHAsubtypesderivedfrom 

virusescirculatingintheanimalreservoirwasmeasuredbyFACS(FigurebA).  

30 FuEl1v3(VII:SEQIDNO.:31ML:SEQIDNO.:8),FIWi1v6(VII:SEQIDNO.:34 
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VL:SEQIDNO.:8),andFHF11v9(VH:SEQIDNO.:37,VL:SEQIDNO.:8)were 

testedincertainfurtherstudies.BindingoftheseantibodiestomultipleHAtypeswas 

furtherinvestigatedbyELISAusingapanelofH3N2HAsfromhumanJAVisolates.  

ResultsareshowninFigure11. BindingtoapanelofgroupIHAsderivedfromHiNi 

5 H2N2,H5N1,andH9N2viruseswasalsotested.ResultsareshowninFigure12.Bio

LayerInterferometry(BLI)wasusedtodetermineKDassociation(kon),and 

dissociation(kdis)forFuEl1-WTFIWi1v3,FIWi1v6,bindingtoHS(Figure13)and 

H7(Figure14)antigens.  

Neutralizationofff5pseudovirusbyFEW11-WTandthefifteenvariant 

10 antibodiesgeneratedfromFIlE11-WTwasevaluated.Agraphshowingpercent 

neutralizationatvariousantibodyconcentrations(ng/ml)isprovidedinFigure15A, 

whileneutralizationrepo~edas1C50(ng/ml)valuesisshowninFigure15Bfor 

FIlE11-WTandtwelve(12)ofthevariantantibodies.Figure15Cshowsdatafor 

FEEl1-WTandthreevariantantibodiesFHF11v3,FEEl1v6,andFHF11v9,thatwere 

15 selectedforfurtheranalysis.  

NeutralizationofRiNiandH3N2subtypesbyFHF11-WTFHF11v3 

FBi"11v6,andFHF11v9wasevaluated.InfluenzasubtypestestedwereHiNi 

A/PR/8/34(Figure16A),HiNiA/SolomonJslands/3/06(Figure16B),HiNi 

A/California/2009(Figure16C),H3N2A/Aichi/2/68(Figure16D),A/B6sbane!10/07 

FIlE11v9activationofFeyRIJIaandFeyRIJawasevaluatedusingaNEAT

mediatedluciferasereporterinengineeredJurkatcells.ActivationofJurkat-FeyRIJIa 
S 

(F158)cellswasmeasuredfollowingcontactwithA549cellsthatwerepre-infected 

withHiNi(Figure17A)orH3N2(Figure17B).ActivationofJurkat-FcyRJJa(Hi31) 
S 

25 cellswasmeasuredfollowingcontactwithA549cellsthatwerepre-infectedwithHiNi 

(Figure18A)orH3N2(Figure18B).ActivationbycomparatorantibodiesFMO8 

(comprisingM428LfN434SFcmutations"FMO8LS"inthefigure)andFY1-GRLR 

(comprising0236R/L328RFcmutations)werealsomeasured.  
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EXAMPLE 

INVivoPHARMACOKINETICANDPHARMACODYNAMICSTUDIES 

PharmacokineticanalysisofFcvariants(M428L/N434Smutations)ofFIlE11v9 

5 ("FIWi1v9-LS"),FHIF12("FHF12-LS"),andacomparatorantibodyFMOSLSwas 

peformedinintg32miceandhalf-lifewasdeterminedasshowninFigure19.Plasma 

concentrationoftheantibodieswasdeterminedinvitrousinganELISAassay.JAV-HA 

antigen(InfluenzaAvirusHiNiA/California/07/2009HemagglutininProteinAntigen 

(withHisTag);SinoBiologicals)wasdilutedto2~tg/mlinPBSand25~ilwereadded 

10 tothewellsofa96-wellflatbottom12-areaELISAplateforcoatingovernightat4 0 C.  

Aftercoatingtheplateswerewashedtwicewith0.5xPBSsupplementedwith0,050o 

Tween2O(washsolution)usinganautomatedELISAwasher.Thenplateswere 

blockedwith100j~tl/wellofPBSsupplementedwith1~oBSA(blockingsolution)for1 

hatroomtemperature(RT)andthenwashedtwice.Plasmasampleswerecentrifuged 

15 at1O'OOOgfor10mm at40 Candthenpre-diluted1:2000(2and6hrstimepoints), 

1:1000(24hrtimepoint),1:400(day3and7timepoint),and1:250(day10,14and17 

timepoints).ForantiNAmabsplasmasampleswerecentrifugedat10,000gfor10mm 

at40 Candthenpre-diluted1:150(2and6hrstimepoints),1:75(24hrtimepoint), 

1:45(day3timepoint),1:30(day7timepoint)and1:15(day10,14and17timepoints) 

stepwiseinduplicatesforatotalof8dilutions.Standardsforeachantibodytobetested 

werepreparedsimilarlyviadilutingtheantibodiesto0.5~g/ml.Standardswerethen 

diluted1:3stepwiseinblockingsolutioninduplicatesforatotalof8dilutions.Twenty

five~ilofthepreparedsamplesorstandardswereaddedtohemagglutinin(HA)orGoat 

25 antihumanJgG-coatedwellsandincubatedfor1hatRT.Afterfourwashes,25~tlof 

goatantihuman-JgGHRPconjugate(AffiniPureF(ab')2FragmentFcyFragment

SpecifivJacksonJmmunoResearch)dilutedinblockingsolution1:5000(final 

concentration0.16~g/ml)wereaddedperwellfordetectionandincubatedatRTfor1 

h.Afterfourwashesplatesweredevelopedbyadding25~tlperwellofSureBlueTMB 

30 Substrate(Bioconcept).After 7-20mm incubationatRTwhenthecolorreaction 
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reachedaplateau(maxOD 3.8),25~tlof1~oHClwereaddedperwelltostopthe 

reactionandabsorbancewasmeasuredat450nmusingaspectrophotometer.  

TodeterminetheconcentrationoftheantibodiesinmouseplasmaODvalues 

fromELISAdatawereplottedvs.concentrationintheGen5software(BioTek).Anon

5 linearcurvefitwasappliedusingavariableslopemodelfourparametersandthe 

equation:Y(A-D)I(1+(X/C)AB)+D).TheODvaluesofthesampledilutionsthatfell 

withinthepredictableassayrangeofthestandardcurve34asdeterminedinsetup 

experimentbyqualitycontrolsamplesintheuppermediumorlowerrangeofthe 

curve34wereinterpolatedtoquantifythesamples.Plasmaconcentrationofthe 

10 antibodieswerethendeterminedconsideringthefinaldilutionofthesample.Ifmore 

thanonevalueofthesampledilutionsfellwithinthelinearrangeofthestandardcurve 

anaverageofthesevalueswasused.Pharmacokinetics(PK)datawereanalyzedby 

usingW1NNONL1NNONCOMIPARTMENTALANALYSISPROGRAM(8.1.0.3530 

CoreVersionPhoenixsoftwareCertara)withthefollowingsettings:Model:Plasma 
S 

15 Datai.v.BolusAdministration;Numberofnon-missingobservations:8~Steadystate 

intervalTau:1.00Dosetime:0.00~Doseamount:5.00mg/kg;Calculationmethod: 

LinearTrapezoidalwithLinearJnterpolatiowWeightingforlambdazcalculations: 

Uniformweighting;Lambdazmethod:FindbestfitforlambdazLogregression.  

Graphingandstatisticalanalyses(linearregressionoroutlieranalysis)wereperformed 

ProphylacticactivityofFHF11v9wasevaluatedinamurineBALB/cmodelof 

JAVinfection.BrieflyBALB/cmice,7-8weeksofagewereadministered(i.v.) 

FIlE11v9orvehiclecontroloneday S 

pnortointranasalinfectionatLD9O(900oofa 
lethaldose)withHiNisubtypeA/Puerto S 

Rico/8/34orH3N2subtypeA/Hong 
25 Kong/1/68.Antibodywasadministeredat0.2.0.6,2,or6mg/kg.Baselineserumwas 

collectedatthestartofinfectionandbothbodyweightandmortalitywereevaluatedon 

eachofDays2-14post-infection.Bodyweightmeasurementsoverfifteendaysare 

showninFigures20A-20D(A/PuertoRico/8/34administeredfollowingFIlE11v9)and 

Figures21A-21D(A/HongKong/1/68administeredfollowingFIlE11v9).Overall 

30 mortalitywasalsomeasured(Figure22AA/PuertoRico/8/34-infectedmiceFigure 
S 

22BA/HongKong/1/68-infectedmice).  
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Additionalinvitroneutralizationandinvitoprophylaxisandpharmacokinetics 

studieswereperformed.Dataandassayset-upsareshowninFigures23-26B.  

Thevariousembodimentsdescribedabovecanbecombinedtoprovidefurther 

embodiments.AlloftheU.S.patentsU.S.patentapplicationpublicationsU.S.patent 

5 applicationsforeignpatentsforeignpatentapplicationsandnon-patentpublications 

referredtointhisspecificationand/orlistedintheApplicationDataSheetincluding 

U.S.ProvisionalApplicationNo.63/117,437,filedonNovember232020andU.S.  

ProvisionalApplicationNo.63/123,419,filedonDecember9,2020areincorporated 

hereinbyreferenceintheirentirety.Aspectsoftheembodimentscanbemodifiedif 

10 necessarytoemployconceptsofthevariouspatentsapplicationsandpublicationsto 

provideyetfurtherembodiments.  

Theseandotherchangescanbemadetotheembodimentsinlightoftheabove

detaileddescription.Ingeneralinthefollowingclaimsthetermsusedshouldnotbe 

construedtolimittheclaimstothespecificembodimentsdisclosedinthespecification 

15 andtheclaimsbutshouldbeconstruedtoincludeallpossibleembodimentsalongwith 

thefullscopeofequivalentstowhichsuchclaimsareentitled.Accordinglytheclaims 
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CLAIMS 

Whatisclaimedis: 

1. Anantibodyorantigen-bindingfragmentthereofcomprisingaheavy 

chainvariabledomain(VH)comprisingacomplementaritydeterminingregion 

(CDR)H1,aCDRH2,andaCDRH3,andalightchainvariabledomain(VL) 

comprisingaCDRL1,aCDRL2,andaCDRL3,wherein: 

(i) theCDRH1comprisesorconsistsoftheaminoacidsequenceofanyone 

ofSEQIDNOs.:32,3,or15,orafunctionalvariantthereofcomprisingonetwoor 

threeacidsubstitutionsoneormoreofwhichsubstitutionsisoptionallyaconservative 

substitutionand/orisasubstitutiontoagermline-encodedaminoacidand/or 

(ii) theCDRII2comprisesorconsistsoftheaminoacidsequenceofanyone 

ofSEQIDNOs.:35,4,29,16,and42,orafunctionalvariantthereofcomprisingone, 

twoorthreeaminoacidsubstitutionsoneormoreofwhichsubstitutionsisoptionally 

aconservativesubstitutionand/orisasubstitutiontoagermline-encodedaminoaci& 

and/or 

(iii) theCDRTJ3comprisesorconsistsoftheaminoacidsequenceofSEQID 

NO.:5or17,orafunctionalvariantthereofcomprisingonetwoorthreeaminoacid 

substitutionand/orisasubstitutiontoagermline-encodedaminoacidand/or 

(iv) theCDRL1comprisesorconsistsoftheaminoacidsequenceofSEQTED 

NO.:9or21, orafunctionalvariantthereofcomprisingonetwoorthreeaminoacid 

substitutionsoneormoreofwhichsubstitutionsisoptionallyaconservative 

substitutionand/orisasubstitutiontoagermline-encodedaminoacidsand/or 

(v) theCDRL2optionallycomprisesorconsistsoftheaminoacidsequence 

ofSEQIDNO. :10or22,orafunctionalvariantthereofcomprisingonetwoorthree 

aminoacidsubstitutionsoneormoreofwhichsubstitutionsisoptionallya 

conservativesubstitutionand/orisasubstitutiontoagermline-encodedaminoacid 

and/or 
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(vi) theCDRL3comprisesorconsistsoftheaminoacidsequenceofSEQTED 

NO.:11or23,orafunctionalvariantthereofcomprisinghavingonetwoorthree 

aminoacidsubstitutionsoneormoreofwhichsubstitutionsisoptionallya 

conservativesubstitutionand/orisasubstitutiontoagermline-encodedaminoacid, 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  

2. Theantibodyorantigen-bindingfragmentofclaim1whereinthe 

antibodyorantigen-bindingfragmentiscapableofbindingtoaninfluenzaAvirus 

(JAV)hemagglutinin(HAonacellsurfaceofahostcelland/oronavirion.  

3, Theantibodyorantigen-bindingfragmentofclaim1or2whichis 

capableofneutralizinganJAVinfectioninaninvitromodelofinfectionand/orinanin 

vivoanimalmodelofinfectionand/orinahumanwhereinoptionallytheinvitro 

modelofinfectioncomprisesatargetcellandapseudovirusoratargetcellandalive 
S 

virus.  

4, Theantibodyorantigen-bindingfragmentofanyoneofclaims1-3 

comprisingCDRH1CDRJTJ2,CDRJTJ3,CDRL1,CDRL2,andCDRL3aminoacid 

(i) 32,35,5,and9-11,respectively; 

(ii) 3,29,5and9-11respectively; 

(iii) 32,4,5and9-11respectively; 

(iv) 3,35,5and9-11respectively; 

(v) 3-5and9-11,respectively; 

(vi) 15-l7and2l-23, respectively;or 

(vii) 15,42,17and21-23,respectively.  

5. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-3 

comprisingCDRH1CDRJJ2,CDRH3,CDRL1,CDRL2,andCDRL3aminoacid 

sequencesofSEQIDNOs..  
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(i) 3,29,5and9-11respectively; 

(ii) 3,35,17and9-11,respectively;or 

(iii) 32,35,17,and9-11,respectively.  

6. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-5 

wherein: 

(i) theN/Hcompnsesorconsistsofanaminoacidsequencehavingatleast 
800o(e.g.,800o85%900o,910o920o,930o94O~950o 960o970o980o990oor 

, , , 

more)identitytotheaminoacidsequenceofanyoneofSEQIDNOs.:37,2,26,28, 

31,34,14,39and41,whereinsequencevariationwithreferencetoSEQEDNO.:37,2, 

26,28,31,34,14,39or41respectivelyisoptionallycomprisedinoneormore 

frameworkregionand/orsequencevariationcomprisesoneormoresubstitutiontoa 

germline-encodedaminoacidsand/or 

(ii) theNFLcomprisesorconsistsofanaminoacidsequencehavingatleast 
800o(e.g.,800o85%900o,910o920o,930o940o 950o 960o970o,980o990oor 

, , , 

more)identitytotheaminoacidsequenceofanyoneofSEQIDNOs.:8or20,wherein 

sequencevariationwithrespecttoSEQIDNO.:8or20,respectivelyisoptionally 

comprisedinoneormoreframeworkregionsand/orsequencevariationcomprisesone 

7. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-6 

wherein: 

(i) theN/Hcompnsesorconsistsofanaminoacidsequencehavingatleast 

8O~oidentitytotheaminoacidsequenceofanyoneofSEQIDNOs.:37,2,26,28,31, 

34,14,39and41, andthe"/Lcomprisesorconsistsofanaminoacidsequencehaving 

atleast800oidentitytotheaminoacidsequenceofSEQIDNO.:&or 

(ii) the'[Hcompnsesorconsistsofanaminoacidsequencehavingatleast 

8000identitytotheaminoacidsequenceofanyoneofSEQIDNOs.:37,2,26,28,31, 

34,14,39and41, andtheNFLcomprisesorconsistsofanaminoacidsequencehaving 

atleast80~oidentitytotheaminoacidsequenceofSEQIDNO.:20.  
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8. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-7 

whereinthe\THandthe~VLcompriseorconsistoftheaminoacidsequencesaccording 

toSEQIDNOs.: 

9 

(i) 37and8,respectively, 
9 (ii) 26and8,respectively, 

9 (iii) 28and8,respectively, 

9 (iv) 31and8,respectively, 

9 (v) 34and8,respectively, 

(vi) 2and8respectively; 

(vii) 14and20respectively; 

(viii) 39and20respectively;or 

(ix) 41and20respectively.  

9. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-7 

whereinthe\TJ-Jandthe'\/Lcompriseorconsistoftheaminoacidsequencesaccording 

toSEQIDNOs.: 

9 

(i) 2and20,respectively, 
(ii) 26and20respectively; 

(iii) 28and20respectively; 

(v) 34and20respectively; 

(vi) 37and20respectively; 

9 

(v) 14and8,respectively, 
(vi) 39and8,respectively;or 

(vii) 41and8,respectively.  

10. Anantibodyorantigen-bindingfragmentthereofcomprisingaheavy 

chainvariabledomain(VH)comprisingaCDRH1,aCDRH2,andaCDRH3,anda 

lightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,andaCDRL3, 

whereintheCDRH1,CDRH2,andCDRH3compriseorconsistoftheaminoacid 

sequencesofSEQIDNOs.:32,35,and5respectivelyandtheCDRL1,CDRL2,and 
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(iv) 31and20respectively;
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CDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:9-11 

respectively, 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutiriin(HA).  

11. Anantibodyorantigen-bindingfragmentthereofcomprisingaheavy 

chainvariabledomain(VH)comprisingaCDRH1,aCDRH2,andaCDRH3,anda 

lightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,andaCDRL3, 

whereintheCDRH1,CDRH2,andCDRH3compriseorconsistoftheaminoacid 

sequencesofSEQIDNOs.:3,29,and5,respectivelyandtheCDRL1,CDRL2,and 

CDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:9-11 

respectively, 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  

12. Anantibodyorantigen-bindingfragmentthereof',comprisingaheavy 

chainvariabledomain(VH)comprisingaCDRH1,aCDRH2,andaCDRH3,anda 

lightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,andaCDRL3, 

whereintheCDRH1,CDRH2,andCDRITJ3compriseorconsistoftheaminoacid 

CDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:9-11 

respectively, 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  

13. Anantibodyorantigen-bindingfragmentthereofcomprisingaheavy 

chainvariabledomain(VH)comprisingaCDRH1,aCDRH2,andaCDRH3,anda 

lightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,andaCDRL3, 

whereintheCDRH1,CDRH2,andCDRH3compriseorconsistoftheaminoacid 

sequencesofSEQIDNOs.:3,35,and5,respectivelyandtheCDRL1,CDRL2,and 
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sequencesofSEQIDNOs.:32,4,and5,respectivelyandtheCDRL1,CDRL2,and
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CDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:9-11 

respectively, 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutiriin(HA).  

14. Anantibodyorantigen-bindingfragmentthereofcomprisingaheavy 

chainvariabledomain(VH)comprisingaCDRH1,aCDRH2,andaCDRH3,anda 

lightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,andaCDRL3, 

whereintheCDRH1,CDRH2,andCDRH3compriseorconsistoftheaminoacid 

sequencesofSEQIDNOs.:3-5respectivelyandtheCDRL1,CDRL2,andCDRL3 

compriseorconsistoftheaminoacidsequencesofSEQEDNOs.:9-11,respectively, 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  

15. Anantibodyorantigen-bindingfragmentthereofcomprisingaheavy 

chainvariabledomain(VH)comprisingaCDRH1,aCDRH2,andaCDRH3,anda 

lightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,andaCDRL3, 

whereintheCDRH1,CDRH2,andCDRITJ3compriseorconsistoftheaminoacid 

sequencesofSEQIDNOs.:15-17respectivelyandtheCDRL1,CDRL2,andCDRL3 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  

16. Anantibodyorantigen-bindingfragmentthereofcomprisingaheavy 

chainvariabledomain(VH)comprisingaCDRH1,aCDRH2,andaCDRH3,anda 

lightchainvariabledomain(VL)comprisingaCDRL1,aCDRL2,andaCDRL3, 

whereintheCDRH1,CDRH2,andCDRH3compriseorconsistoftheaminoacid 

sequencessetforthinSEQIDNOs.:15,42,and17,respectivelyandtheCDRL1 

CDRL2,andCDRL3compriseorconsistoftheaminoacidsequencesofSEQIDNOs..  

21-23respectively, 
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compriseorconsistoftheaminoacidsequencesofSEQIDNOs.:21-23, respectively,
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whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  

17. Anantibodyorantigen-bindingfragmentthereof',comprising: 

(1) aheavychainvariabledomain(VH)comprisingtheaminoacid 

sequenceofSEQlIDNO.:53, theaminoacidsequenceofanyoneofSEQIDNOs.:4 

29,and35,andtheaminoacidsequenceofanyoneofSEQIDNOs.:5and17~and 

(2) alightchainvariabledomain(VL)comprisingtheaminoacidsequences 

ofSEQJDNOs.:9-11, 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  

18. Anantibodyorantigen-bindingfragmentthereofcomprisingaheavy 

chainvariabledomain(VIE-I)andalightchainvariabledomain(VL),wherein: 

(i) the\THcomprisesaCDRHI1,aCDRHI2,andaCDRH3accordingtothe 

\~fJjaminoacidsequencesetforthinanyoneofSEQIDNOs.:37,2,26,28,31,34,14 

39and4Land 

(ii) theNFLcomprisesaCDRL1,aCDRL2andaCDRL3accordingtothe 

\~T LaminoacidsequencesetforthinSEQIDNO.:2, 

influenzaAvirus(JAV)hemagglutinin(HA).  

19. Anantibodyorantigen-bindingfragmentthereofcomprisingaheavy 

chainvariabledomain(VIE-I)andalightchainvariabledomain(VL),wherein: 

(i) theVIIcomprisesaCDRH1,aCDRH2,andaCDRH3accordingtothe 

"JHaminoacidsequencesetforthinanyoneofSEQIDNOs.:37,2,26,28,31,34,14 

39and4Land 

(ii) theN/LcomprisesaCDRL1,aCDRL2andaCDRL3accordingtothe 

\~T LaminoacidsequencesetforthinSEQIDNO.:8, 

whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan 

influenzaAvirus(JAV)hemagglutinin(HA).  
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whereintheantibodyorantigen-bindingfragmentiscapableofbindingtoan
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20. Theantibodyorantigen-bindingfragmentofclaim18or19whereinthe 

CDRsareaccordingtotheJMGTnumberingsystem.  

21. Theantibodyorantigen-bindingfragmentofclaim18or19whereinthe 

CDRsareaccordingtotheKabatnumberingsystem.  

22. Theantibodyorantigen-bindingfragmentofclaim18or19whereinthe 

CDRsareaccordingtotheChothianumberingsystem.  

23. Theantibodyorantigen-bindingfragmentofclaim18or19whereinthe 

CDRsareaccordingtotheAlfonumberingsystem.  

24. Theantibodyorantigen-bindingfragmentofclaim18or19whereinthe 

CDRsareaccordingtotheNorthnumberingsystem.  

25. Theantibodyorantigen-bindingfragmentofclaim18or19whereinthe 

CDRsareaccordingtotheMartinnumberingsystem.  

26.Theantibodyorantigen-bindingfragmentofanyoneofclaims1-25 

isencodedbyorderivedfromVK3-20andJK3.  

27. Ananti-influenzahemagglutinin(HA)antibodyoranantigen-binding 

fragmentthereofcomprisingaheavychainvariabledomain(VH)andalightchain 
variabledomain(VL),whereintheNTH S 

compnsesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:37andthe"/Lcomprisesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:8.  

28. Ananti-influenzahemagglutinin(HA)antibodyoranantigen-binding 

fragmentthereofcomprisingaheavychainvariabledomain(VII)andalightchain 
variabledomain(VL),whereinthe\TJ1 S 

compnsesorconsistsoftheaminoacid 
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whereinthe~V7HisencodedbyorderivedfromVH6-JDH3-3,andJH6,and/orthe~VL
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sequenceofSEQTEDNO.:26andthe~VLcomprisesorconsistsoftheaminoacid 

sequenceofSEQTEDNO.:8.  

29. Ananti-influenzahemagglutinin(HA)antibodyoranantigen-binding 

fragmentthereofcomprisingaheavychainvariabledomain(VH)andalightchain 
variabledomain(VL),whereinthe\TH e 

compnsesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:28andtheMLcomprisesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:8.  

30. Ananti-influenzahemagglutinin(HA)antibodyoranantigen-binding 

fragmentthereofcomprisingaheavychainvariabledomain(VH)andalightchain 
variabledomain(VL),whereintheNTH S 

compnsesorconsistsoftheaminoacid 

sequenceofSEQEDNO.:31andthe'\/Lcomprisesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:8.  

31. Ananti-influenzahemagglutinin(HA)antibodyoranantigen-binding 

fragmentthereofcomprisingaheavychainvariabledomain(VH)andalightchain 
variabledomain(VL),whereinthe\TH S 

compnsesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:34andthe~VLcomprisesorconsistsoftheaminoacid 

32. Ananti-influenzahemagglutinin(HA)antibodyoranantigen-binding 

fragmentthereof',comprisingaheavychainvariabledomain(VH)andalightchain 
variabledomain(VL),whereinthe\TH S 

compnsesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:2andthe"/Lcomprisesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:8.  

33. Ananti-influenzahemagglutinin(HA)antibodyoranantigen-binding 

fragmentthereof',comprisingaheavychainvariabledomain(VH)andalightchain 

variabledomain(VL),whereinthe\TH S 

compnsesorconsistsoftheaminoacid 
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sequenceofSEQlIDNO.:8.
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sequenceofSEQTEDNO.:14andthe~VLcomprisesorconsistsoftheaminoacid 

sequenceofSEQTEDNO.:20.  

34. Ananti-influenzahemagglutinin(HA)antibodyoranantigen-binding 

fragmentthereofcomprisingaheavychainvariabledomain(VH)andalightchain 
variabledomain(VL),whereinthe\TH e 

compnsesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:39andtheMLcomprisesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:20.  

35. Ananti-influenzahemagglutinin(HA)antibodyoranantigen-binding 

fragmentthereofcomprisingaheavychainvariabledomain(VH)andalightchain 
variabledomain(VL),whereintheNTH S 

compnsesorconsistsoftheaminoacid 

sequenceofSEQEDNO.:41andthe~VLcomprisesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:20.  

36. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-35, 

whereintheantibodyorantigen-bindingfragmentiscapableofpreventingand/or 

attenuatinganinfectionby: 

(i) aHiNiJAVwhereinoptionallytheHiNiJAVcomprisesA/PR8/34 

(ii) aH3N2JAVwhereinoptionallytheH3N2JAVcomprisesA/Hong 

9 

37. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-36, 

whereintheantibodyorantigen-bindingfragmentiscapableofpreventingorreducing 

weightlossinasubjecthavinganJAVinfectionoptionallyfor(i)upto15daysor(ii) 

for15ormoredaysfollowingadministrationofaneffectiveamountoftheantibodyor 

antigen-bindingfragmentwhereinpreventingorreducingweightlossiswithreference 

toanuntreatedreferencesubjecthavingtheJAVinfection.  
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and/or
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38. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-37, 

whereintheantibodyorantigen-bindingfragmentiscapableofpreventingalossin 
S 

bodyweightofgreaterthan100oinasubjecthavinganJAVinfectionwhereinalossin 

bodyweightisdeterminedbyreferencetothesubjectsbodyweightjustpriortoorin 

anearlystageoftheJAVinfection.  

39. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-38, 

whereintheantibodyorantigen-bindingfragmentiscapableofextendingsurvivalofa 

subjecthavinganJAVinfectionascomparedtosurvivalofanuntreatedreference 

subjecthavingtheJAVinfection.  

40. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-39, 

whereintheantibodyorantigen-bindingfragmenthasaninvitohalf-lifeinamouse 

(e.g.,atg32mouse): 
(i) inarangeoffromabout7daystoabout12.2daysfromabout8daysto 

about11daysfromabout8.5daystoabout10.5daysorfromabout9daystoabout 

10.5days; 

(ii) ofbetween8daysand11daysorbetween8.5daysand10,5daysor 

between9daysand10days; 

9.6,9.7,9.8,9.9,10.0,10.1, 10.2,10.3,10.4,10.5,10.6,10.7,10.8,10.9,11.0,11.1, 

11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9,12.0,12.1,or12.2days; 

(iv) inarangeoffromabout9.5daystoabout12.5daysfromabout10days 

to11.5days; 

(v) offrom10daysto11daysorfrom10.5daysto11days; 

(vi) between10daysand11.5daysorbetween10.5daysand11daysor 

between10daysand11days;and/or 

(vii) of9.5,9.6,9.7,9.8,9.9,10.0,10.1,10.2,10.3,10.4,10.5,10.6,10.7, 

10.8,10.9,11.0,11.1,11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9,12.0,12.1,12.2, 

12.3,12.4,or12.5days.  
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(iii) of8.O,8.1,8.2,8.3,8.4,8.5,8.6,8.78.8,8.9,9.0,9.1,9.2,9.3,9.4,9.5,
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41. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-40, 

whichspecificallybindstotheHAanddoesnotbindtoordoesnotspecificallybind 

toanon-HAtarget.  

42. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-41, 

whichiscapableofbindingtoanyoneormoreofthefollowingJAVsubtypes:Hi, H2 

H3,H4,HSH8,H9,H1OH11,H12,H13,H14,H1SH17,andHl8.  

43. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-42, 

whereintheantibodyorantigen-bindingfragmentiscapableofpreventingor 

attenuatinganJAVinfectionasubject.  

44. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-43, 

whichiscapableofneutralizinginfectionby: 

(i) aHiNiJAVwhereinoptionallytheHiNiJAVcomprisesanyoneor 

moreofA/California/07/2009,A/PR/8/34,andA/SolomonJslands/3/0&and 

(ii) aH3N2JAVwhereinoptionallytheH3N2JAVcomprisesanyoneor 

moreofA/Aichi/2/68A/Brisbane/10/07,andA/HongKong/68.  

whichiscapableof 

(iii) neutralizingaHiNiJAVinfectionoptionallybyA/California/07/2009 

withanJCSOinarangeoffromabout10~ng/mLtoabout10~ng/mLoptionallyina 

rangeoffrom2,000ng/mLto6,000ng/mL(e.g.,2,000,2,500,3,000,3,500,4,000, 

4,500,5,000,5,500,or6,000ng/mL);and/or 

(iv) neutralizingaH3N2JAVinfectionoptionallybyA/Aichi/2/68,withan 

1C50inarangeoffrom10~ng/mLto1o 4 ng/mLoptionallyinarangeoffrom3,000 

ng/mLto10,000ng/mL.  

46. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-45, 

whichiscapableofneutralizinginfectionby: 
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45. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-44,
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(i) aGroup1JAVwhereinoptionallytheGroup1JAVcomprisesorisa 

H5JAVwhereinfurtheroptionallytheH5JAVcomprisesorisH5/VN/11/94pp;and 

(ii) aGroup2JAVwhereinoptionallytheGroup2JAVcomprisesorisa 

H7JAVwhereinfurtheroptionallytheH7JAVcomprisesorisH7/JT/99pp, 

whereinoptionallyneutralizationofinfectionisasdeterminedusingavirus 

pseudotypedwiththeJAV.  

47. Theantibodyorantigen-bindingfragmentofclaim46,whichiscapable 

of: 

(iii) neutralizinganinfectionbyaGroup1JAyoptionallyHS/VN/11/94, 

withan1C50inarangeoffromabout1ng/mLtoabout8ng/mL(e.g.,about1,2,3,4, 

5,6,7,or8ng/nL);and 

(iv) neutralizinganinfectionbyaGroup2JAVoptionallyH7/JT/99pp, 

withan1C50inarangeoffromabout10ng/mLtoabout200ng/mL.  

48. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-47, 

whichiscapableofactivatingahumanFcyRJJJawhichisoptionallyaF158allele.  

49. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-48, 

allele.  

50. Theantibodyorantigen-bindingfragmentofclaim48or49wherein 

activationisasdeterminedusingahostcell(optionallyaJurkatcell)comprising:(i)(a) 

thehumanFcyRJJJa(optionallyaF158allele),and/or(b)thehumanFcyRJJa 

(optionallyaH131allele);and(ii)aNFATexpressioncontrolsequenceoperablylinked 

toasequenceencodingareportersuchasaluciferasereporter 

followingincubation(e.g., of20hours)oftheantibodyorantigen-binding 

fragmentwithatargetcell(e.g., aA549cell)infectedwithanJAV.  
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whichiscapableofactivatingahumanahumanFcyRJJawhichisoptionallyaH131
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51. Theantibodyorantigen-bindingfragmentofclaim50,wherein 

activationisasdeterminedfollowingincubationoftheantibodyorantigen-binding 

fragmentwith: 

(1) thetargetcellinfectedwithaHiNiJAVwhereinoptionallytheHiNi 

JAVisA/PR/8/34,andwhereinoptionallytheinfectionhasamultiplicityofinfection 

(MOJ)of6and/or 

(2) thetargetcellinfectedwithaH3N2JAVwhereinoptionallytheH3N2 

JAVisA/Aichi/2/68,andwhereinoptionallytheinfectionhasamultiplicityof 

infection(MOJ)of18.  

52. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-51, 

whichiscapableofneutralizinginfectionbyaH5pseudoviniswitha1C50oflessthan 

4.5ng/mL,4.0ng/mLorless,3.0ng/mLorless,2.5ng/mLorless,2.0ng/mLorless, 

1.5ng/mLorless,1.0ng/mLorless,0.9ng/mLorless,0.8ng/mLorless,0.7ng/mLor 

less,0.6ng/mLorless,0.5ng/mLorless,0.4ng/mLorless,0.3ng/mLorlessor0.2 

ng/mLorless.  

53. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-52, 

whichiscapableofneutralizinginfectionbyaH5pseudoviniswithan1C50inarange 

ng/mLorfromabout0.2ng/mLtoabout3.5ng/mLorfromabout0.2ng/mLtoabout 

3.0ng/mLorfromabout0.2ng/mLtoabout2.5ng/mLorfromabout0.2ng/mLto 

about2.0ng/mLorfromabout0.2ng/mLtoabout1.5ng/mLorfromabout0.2 

ng/mLtoabout1.0ng/mLorfromabout0.2ng/mLtoabout0.5ng/mLorfromabout 

0.5ng/mLtoabout4.5ng/mLorfromabout0.5ng/mLtoabout4.0ng/mLorfrom 

about0.5ng/mLtoabout3.5ng/mLorfromabout0.5ng/mLtoabout3.0ng/mLor 

fromabout0.5ng/mLtoabout2.5ng/mLorfromabout0.5ng/mLtoabout2.0ng/mL 

orfromabout0.5ng/mLtoabout1.5ng/mLorfromabout0.5ng/mLtoabout1.0 

ng/mLorfromaboutabout1.0ng/mLtoabout4.5ng/mLorfromabout1.0ng/mLto 

about4.0ng/mLorfromabout1.0ng/mLtoabout3.5ng/mLorfromabout1.0 

ng/mLtoabout3.0ng/mLorfromabout1.0ng/mLtoabout2.5ng/mLorfromabout 
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offromabout0.2ng/mLtoabout4.5ng/mLorfromabout0.2ng/mLtoabout4.0
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1.0ng/mLtoabout2.0ng/mLorfromabout1.0ng/mLtoabout1.5ng/mLorfrom 

about1.5ng/mLtoabout4.5ng/mLorfromabout1.5ng/mLtoabout4.0ng/mLor 

fromabout1.5ng/mLtoabout3.5ng/mLorfromabout1.5ng/mLtoabout3.0ng/mL 

orfromabout1.5ng/mLtoabout2.5ng/mLorfromabout1.5ng/mLtoabout2.0 

ng/mLorfromabout2.0ng/mLtoabout4.5ng/mLorfromabout2.0ng/mLtoabout 

4.0ng/mLorfromabout2.0ng/mLtoabout3.5ng/mLorfromabout2.0ng/mLto 

about3.0ng/mLorfromabout2.0ng/mLtoabout2.5ng/mLorfromabout2.5 

ng/mLtoabout4.5ng/mLorfromabout2.5ng/mLtoabout4.0ng/mLorfromabout 

2.5ng/mLtoabout3.5ng/mLorfromabout2.5ng/mLtoabout3.0ng/mLorfrom 

about3.0ng/mLtoabout4.5ng/mLorfromabout3.0ng/mLtoabout4.0ng/mLor 

fromabout3.0ng/mLtoabout3.5ng/mLorfromabout3.5ng/mLtoabout4.5ng/mL 

orfromabout3.5ng/mLtoabout4.0ng/mLorfromabout4.0ng/mLtoabout4.5 

ng/mL.  

54. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-53, 

whichiscapableofneutralizinginfectionbyaH5pseudoviniswitha1C50ofabout0.6 

ng/mLabout0.5ng/mLabout0.4ng/mLabout0.3ng/mLorabout0.2ng/mL.  

55. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-54, 

ng/mLorless,0.6ng/mLorless,0.5ng/mLorless,0.4ng/mLorless,0.3ng/mLor 

lessor0.20ng/mLorless.  

56. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-55, 

whichiscapableofneutralizinginfectionby: 

(i) aHiNiJAVwitha1C50inarangeoffromabout850ng/mLtoabout 

4,500ng/mLand/orwitha1C90inarangeoffromabout1,000ng/mLtoabout5,400 

ng/mliand/or 

(ii) aH3N2JAVwitha1C50inarangeoffromabout300ng/mLtoabout 

2,800ng/mLand/orwitha1C90inarangeoffromabout350ng/mLtoabout7,600 

ng/mL.  
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whichiscapableofneutralizinginfectionbyaHSpseudoviniswitha1C50of0.7
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57. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-56, 

whichiscapableofneutralizinginfectionby: 

(i) aHiNiJAVwitha1C50inarangeoffromabout880ng/mLtoabout 

1,120ng/mLand/orwitha1C90inarangeoffromabout1,050ng/mLtoabout1,680 

ng/mli 

(ii) aH3N2JAVwithaJCSOinarangeoffromabout300ng/mLtoabout 

2,100ng/mLand/orwitha1C90inarangeoffromabout350ng/mLtoabout2,700 

ng/mL 

(iii) aHiNiJAVwithaJCSOinarangeoffromabout1,100ng/mLtoabout 

2,700ng/mLand/orwitha1C90inarangeoffromabout1,040ng/mLtoabout4,540 

ng/mL 

(iv) aH3N2JAVwitha1C50inarangeoffromabout500ng/mLtoabout 

2,420ng/mLand/orwitha1C90inarangeoffromabout680ng/mLtoabout4,570 

ng/mL 

(v) aHiNiJAVwitha1C50inarangeoffromabout1,030ng/mLtoabout 

1,680ng/mLand/orwitha1C90inarangeoffromabout1,780ng/mLtoabout4,760 

ng/mli 

(vi) aH3N2JAVwitha1C50inarangeoffromabout440ng/mLtoabout 

2,540ng/mLand/orwitha1C90inarangeoffromabout450ng/mLtoabout4,250 

(vii) aHiNiJAVwitha1C50inarangeoffromabout1,950ng/mLtoabout 

2,000ng/mLand/orwitha1C90inarangeoffromabout2,420ng/mLtoabout5,400 

ng/mDand/or 

(viii) aH3N2JAVwitha1C50inarangeoffromabout880ng/mLtoabout 

2,820ng/mLand/orwitha1C90inarangeoffromabout1,170ng/mLtoabout7,630 

ng/mL.  

58. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-57, 

whichiscapableofneutralizinginfectionby: 

(i) aHiNiA/PR/8/34JAVwitha1C50inarangeoffromabout850ng/mL 

toabout2000ng/mL(e.g.,about880ng/mLabout1,000ng/mLabout1100ng/mL 
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about2,000ng/mL),and/orwitha1C90inarangeoffromabout1050ng/mLtoabout 

2,400ng/mL(e.g.,about1,050ng/mLabout1850ng/mLabout1,780ng/mLabout 

2,400ng/mL); 

(ii) aHiNiA/SolomonJslands/3/06JAVwitha1C50inarangeoffrom 

about1,100ng/mLtoabout2,700ng/mL(e.g.,about1,100ng/mLabout1,680ng/mL 

about1950ng/mLabout2,700ng/mL)and/orwitha1C90inarangeoffromabout 

1680ng/mLtoabout5,400ng/mL(e.g.,about1680ng/mLabout4,500ng/mLabout 

4700ng/mLabout5,400ng/mL); 

(iii) aH3N2A/Aichi/2/68JAVwithaJCSOinarangeoffromabout2,100 

ng/mLtoabout2,900ng/mL(e.g.,about2,100ng/mLabout2,400ng/mLabout2,500 

ng/mLabout2,800ng/mL)and/orwitha1C90inarangeoffromabout2,700ng/mLto 

about7,600ng/mL(e.g.,about2,700ng/mLabout4,200,about4,500ng/mLabout 

7,600ng/mL); 

(iv) aH3N2A/Brisbane/10/07JAVwitha1C50inarangeoffromabout300 

ng/mLtoabout880ng/mL(e.g.,about300ng/mLabout440ng/mLabout500ng/mL 

about880ng/mL)and/orwitha1C90inarangeoffromabout350ng/mLtoabout 

1,200ng/mL(e.g.,about350ng/mLabout450ng/mLabout680ng/mLabout1,200 

ng/mL); 

(v) aHiNiA/CAL/09JAVwitha1C50inarangeoffromabout3,100 

ng/mLabout4,500ng/mL)and/orwitha1C90inarangeoffromabout350ng/mLto 

about1,200ng/mL(e.g.,about350ng/mLabout450ng/mLabout680ng/mLabout 

1,200ng/mL);and/or 

(vi) aH3N2A/HK/68JAVwithaJCSOinarangeoffromabout2,000 

ng/mLtoabout3,000ng/mL(e.g.,about2,000ng/mLabout2,100ng/mLabout2,200 

ng/mLabout2,300ng/mLabout2,400ng/mLabout2,500ng/mLabout2,600 

ng/mLabout2,700ng/mLabout2,800ng/mLabout2,900ng/mLabout3,000 

ng/mL),preferablyinarangeoffromabout2,100ng/mLtoabout2,500ng/mL.  

59. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-58, 

whichiscapableofneutralizinginfectionby: 
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(i) aHiNiA/PR/8/34JAVwitha1C50inarangeoffromabout860to 

about920ng/mLfromabout1,000toabout1,060ng/mLfromabout1,080ng/mLto 

about1,140ng/mLorfromabout1,970ng/mLtoabout2,030ng/mLand/orwitha 

1C90inarangeoffromabout1,015ng/mltoabout1,075ng/mLfromabout1,750 

ng/mLtoabout1,810ng/mLfromabout1,750ng/mLtoabout1,830ng/mLorfrom 

about2,390ng/mLtoabout2,450ng/mL 

(ii) aHiNiA/SolomonJslands/3/06JAVwithaJCSOinarangeoffrom 

about1,100ng/mLtoabout2,700ng/mL(e.g.,about1,100ng/mLabout1,680ng/mL 

about1950ng/mLabout2,700ng/mL)and/orwitha1C90inarangeoffromabout 

1680ng/mLtoabout5,400ng/mL(e.g.,about1680ng/mLabout4,500ng/mLabout 

4700ng/mLabout5,400ng/mL); 

(iii) aH3N2A/Aichi/2/68JAVwitha1C50inarangeoffromabout2,100 

ng/mLtoabout2,900ng/mL(e.g.,about2,100ng/mLabout2,400ng/mLabout2,800 

ng/mL)and/orwitha1C90inarangeoffromabout2,700ng/mLtoabout7,600ng/mL 

(e.g.,about2,700ng/mLabout4,200,about4,500ng/mLabout7,600ng/mL);and/or 

(iv) aH3N3A/Brisbane/1O/07JAVwitha1C50inarangeoffromabout300 

ng/mLtoabout880ng/mL(e.g.,about300ng/mLabout440ng/mLabout500ng/mL 

about88ng/mL)and/orwitha1C90inarangeoffromabout350ng/mLtoabout 

1,200ng/mL(e.g.,about350ng/mLabout450ng/mLabout680ng/mLabout1,200 

60. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-59, 

whichiscapableofbindingtoanyoneormoreofthefollowingH3N2JAVsubtypes: 

A/Babol/36/2005A/HongKong/CUHK31987/2011A/Texas/5O/201Z 

A/Wisconsin/67/2005A/Netherlands/178/1995;A/Johannesburg/33/1994; 

A/Guangdong-Luohu/1256/2009A/California/7/2004A/Hanoi/EL134/2008* 

A/Wuhan/359/1995A/Victoria/210/20099 A/Philippines/472/2002; 

A/Hanoi/EL2O1/2009;AVictoria/210/2009;A/Missouri/09/2014;A/Perth!16/2009~ 

A/Wyoming/03/2003A/Moscow/10/1999A/Sydney/5/1997A/Nanchang/933/1995 

A/Beijing/32/9ZA/Aichu/2/196&A/Brisbane/iO/200Tand 

A/Switzerland/9715293/2013.  
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61. Theantibodyorantigen-bindingfragmentofclaim60,whichiscapable 

ofbindingtotheoneormoreH3N2JAVsubtype(s)withalogEC5O(ng/mL)inarange 

offromabout0.1toabout6,fromabout0.1toabout5.5,fromabout1toabout5,from 

about0.1toabout4.5,fromabout0.1toabout4.0,fromabout0.1toabout3.5,from 

about0.1toabout3,fromabout0.1toabout2.5,fromabout0.1toabout2.0,from0.1 

toabout1.5,from0.1toabout1.0,orofabout1.9,about1.8,about1.7,about1.6 

about1.5,about1.4,about1.3,about1.2,about1.1, about1.0,about0.9,about0.8, 

about0.7,about0.6,about0.5,about0.4,about0.3,about0.2,orabout0.1ng/mL, 

whereinthebindingisasdeterminedbyELISA.  

62. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-61, 

whichiscapableofbindingtooneormoreof(i)-(iv): 

(i) aHiHAwhichoptionallycomprisesanyoneormoreof 

A/England/i9512009'A/Brisbane/59/2007A/SolomonJslands/3/2006A/New 

Caledonia/20/99A/Texas/36/1991.A/Taiwan/01/1986A/NewJersey/8/197& 

A/Albany/12/1951.A/FortMonmouth/1/1947wA/NewYork/i/i91&A/Puerto 

Rico/8/34,andAlCalifornia/07/2009, 

(ii) aH2HAoptionallycomprisingAlJapan/305/195T 

(iii) aH5HAoptionallycomprisingA/Vietnam/i194/2001and 

63. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-62, 

whichbindstoHSHAand/ortoH7HAwithaKDoflessthani.OB-12Mlessthan 

i.OE-iiMlessthani.OE-iOMlessthani.OE-9Mlessthani.OE-8Morlessthan 

i.OE-7Morofi.OE-8Morlessofi.OE-9Morlessofi.OE-iOorlessofi.OE-iior 
S 

lessori.OE-i2orless(e.g.,asdeterminedbyBio-LayerInterferometry(BLI)).  

64. Theantibodyorantigen-bindingfragmentofclaim62,whichiscapable 

ofbindingtooneormoreof(i)-(iv)withalogEC5O(ng/mL)inarange:fromabout 

0.05toabouti.5,fromabout0.05toabout1.4,fromabout0.05toabout1.3,from 

about0.05toabout1.2,fromabout0.05toabout1.1,fromabout0.05toabout1.0 
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fromabout0.05toabout0.9,fromabout0.05toabout0.8,fromabout0.05toabout 

0.7,fromabout0.05toabout0.6,fromabout0.05toabout0.5,fromabout0.1toabout 

1,orabout1.3,about1.2,about1.1,about1.0,aboutO.9,aboutO.8,aboutO.7,about 

0.6,about0.5,about0.4,about0.3,about0.2,about0.1,orabout0.05 

whereinthebindingisasdeterminedbyELISA.  

65. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-64, 

whichisaJgGIgA,1gM,1gBorJgDisotype.  

66. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-65, 

whichisanJgGisotypeselectedfromIgGiJgG2,JgG3,andJgG4.  

67. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-66, 

whichishumanhumanizedor S 

68. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-67, 

whereintheantibodyortheantigen-bindingfragmentcomprisesahumanantibodya 

monoclonalantibodyapurifiedantibodyasinglechainantibodyaFabaFab',a 

69. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-68, 

whereintheantibodyorantigen-bindingfragmentisamulti-specificantibodyor 

antigenbindingfragment.  

70. Theantibodyorantigen-bindingfragmentofclaim69,whereinthe 

antibodyorantigenbindingfragmentisabispecificantibodyorantigen-binding 

fragment.  

71. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-70, 

furthercomprisingaFcpolypeptideorafragmentthereofwhereinoptionallytheFc 

polypeptideorfragmentthereofisanIgGiisotype.  
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72. Theantibodyorantigen-bindingfragmentofclaim71,whereintheFc 

polypeptideorfragmentthereofcomprises: 

(i) amutationthatextendsinvivohalf-lifeoftheantibodyorantigen

bindingfragmentascomparedtotheantibodyorantigen-bindingfragmentcomprising 

areference(e.g., nativeofasameisotype)Fcpolypeptideorfragmentthereofthatdoes 

notcomprisethemutationand/or 

(ii) amutationthatincreasesbindingaffinitytoahumanFcyR(e.g.,a 

FcyRJJaand/oraaFcyRJJJa),ascomparedtoareferenceFcpolypeptidethatdoesnot 

comprisethemutation.  

730 Theantibodyorantigen-bindingfragmentofclaim72,whereinthe 

mutationthatextendsinvitohalf-lifeoftheantibodyorantigen-bindingfragment 

comprises:M428LN434SN434HN434AN434SM252YS254TT256ET250Q; 

P2571'Q3111'D376VT307AE3SOAoranycombinationthereof 

whereinFcaminoacidnumberingisaccordingtotheEUnumberingsystem.  

74. Theantibodyorantigen-bindingfragmentofclaim72or73whereinthe 

mutationthatextendsinvivohalf-lifeoftheantibodyorantigen-bindingfragment 

comprises: 

(ii) M252Y/S254T/T256E' 

(iii) T2SOQ/M428L' 

(iv) P2571/'Q31111 

(v) P25711N434H' 

(vi) D376VfN434H' 

(vii) T307A/E380AfN434Aor 

(viii) anycombinationof(i)-(vii).  

75. Theantibodyorantigen-bindingfragmentofanyoneofclaims72-74 

whereinthemutationthatextendsinvivohalf-lifecomprisesM428L/N434S.  
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76. Theantibodyorantigen-bindingfragmentofanyoneofclaims72-75 

whereinthemutationthatenhancesbindingtoaFcyRcomprisesS239D;1332K 

A330LG236Aoranycombinationthereof, 

whereinFcaminoacidnumberingisaccordingtotheEUnumberingsystem.  

77. Theantibodyorantigen-bindingfragmentofanyoneofclaims72-76 

whereinthemutationthatenhancesbindingtoaFcyRcomprises: 

(i) S239D/1332K 

(ii) S239D/A330L/1332K 

(iii) G236A/S239D/1332For 

(iv) G236A/A330L/1332EoptionallynotcomprisingS239Dfurther 

optionallycomprisingaSatposition239.  

78. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-77, 

whereintheantibodyorantigen-bindingfragment: 

(i) comprisesamutationthataltersglycosylationwhereinthemutationthat 

altersglycosylationcomprisesN297AN297QorN297&and/or 

(ii) isaglycosylatedand/orisafucosylated.  

comprisingaCR1-CR3thatcomprisesorconsistsoftheaminoacidsequencesetforth 

inSEQIDNO.:47or49.  

80. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-79, 

comprisingaCLthatcomprisesorconsistsoftheaminoacidsequencesetforthinSEQ 

IDNO.:48.  

81. Anantibodyoranantigen-bindingfragmentthereofcomprisingtwo 
S 

heavychainsandtwolightchainswherein: 
(i) eachofthetwoheavychains S 

compnsesorconsistsof(1)aheavychain 

variabledomain(VH),whereintheMRcomprisesorconsistsoftheaminoacid 
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sequenceofSEQTEDNO.:37,and(2)aCH1-CH3thatcomprisesorconsistsofthe 

aminoacidsequencesetforthinSEQIDNO.:47or49and 

(ii) eachofthetwolightchainscomprisesorconsistsof(1)alightchain 

variabledomain(VL),whereintheNFLcomprisesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:8,and(2)aCLthatcomprisesorconsistsoftheaminoacid 

sequenceofSEQlIDNO.:48.  

82. Anisolatedpolynucleotideencodingtheantibodyorantigen-binding 

fragmentofanyoneofclaims1-81, orencodinga'[f-Iaheavychaina'/Land/ora 

lightchainoftheantibodyortheantigen-bindingfragment.  

83. Thepolynucleotideofclaim82whereinthepolynucleotide S 

composes 

deoxyribonucleicacid(DNA)orribonucleicacid(RNA),whereintheRNAoptionally 

comprisesmessengerRNA(mRNA).  

84. Thepolyriucleotideofclaim82or83,comprisingamodifiednucleoside 

acap-1structureacap-2structureoranycombinationthereof 

85. Thepolynucleotideofclaim84whereinthepolynucleotide S 

compnsesa 

combinationthereof 

86. Thepolynucleotideofclaim85whereinthepseudouridinecomprises 

Ni-methylpseudouridine.  

87. Thepolynucleotideofanyoneofclaims82-86,whichiscodon

optimizedforexpressioninahostcell.  

88. Thepolynucleotideofclaim87whereinthehostcellcomprisesahuman 

cell.  
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89. Thepolynucleotideofanyoneofclaims82-88,comprisinga 
0 

polynucleotidehavingatleast500o(e.g.,500o,550o 600o650o700o750o,8O~o85 

900o910o,920o930o,940o,950o,960o,970o 980o,990oormore)identitytothe 

polynucleotidesequenceaccordingtoanyoneormoreofSEQIDNOs.:1,6,7,12,25 

27,30,33,36,13,18,19,24,38,and40.  

90. Thepolynucleotideofanyoneofclaims82-89,comprising: 
S 

(i) apolynucleotidehavingatleast750oidentitytoorcomprisingor 

consistingofthepolynucleotidesequenceofSEQlIDNO.:6andapolynucleotide 

havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQlIDNO.:12 
S 

(ii) apolynucleotidehavingatleast750oidentitytoorcomprisingor 

consistingofthepolynucleotidesequenceofSEQlIDNO.:25andapolynucleotide 

havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQJDNO.:12~ 
S 

(iii) apolynucleotidehavingatleast750oidentitytoorcomprisingor 

consistingofthepolynucleotidesequenceofSEQTEDNO.:27andapolynucleotide 

havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQlIDNO.:1% 
S 

consistingofthepolynucleotidesequenceofSEQEDNO.:30andapolynucleotide 
0 havingatleast750oatleast800oatleast850oatleast900~atleast910~atleast92 

atleast930oatleast940oatleast950oatleast96~oatleast970oatleast980~orat 

least990o identitytoorcomprisingorconsistingofthepolynucleotidesequenceof 

SEQJDNO.:1Z 
S 

(v) apolynucleotidehavingatleast750oidentitytoorcomprisingor 

consistingofthepolynucleotidesequenceofSEQEDNO.:33andapolynucleotide 

havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQLIDNO.:12 
S 

(vi) apolynucleotidehavingatleast750oidentitytoorcomprisingor 

consistingofthepolynucleotidesequenceofSEQIDNO.:36andapolynucleotide 
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havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQJDNO.:12 
S 

(vii) apolynucleotidehavingatleast750oidentitytoorcomprisingor 

consistingofthepolynucleotidesequenceofSEQIDNO.:18andapolynucleotide 

havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQlIDNO.:24 
S 

(viii) apolynucleotidehavingatleast750oidentitytoorcomprisingor 

consistingof',thepolynucleotidesequenceofSEQlIDNO.:38andapolynucleotide 

havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQlIDNO.:2Wor 
S 

(ix) apolynucleotidehavingatleast750oidentitytoorcomprisingor 

consistingofthepolynucleotidesequenceofSEQlIDNO.:40andapolynucleotide 

havingatleast750oidentitytoorcomprisingorconsistingofthepolynucleotide 

sequenceofSEQEDNO.:24.  

91. Arecombinantvectorcomprisingthepolynucleotideofanyoneof 

claims82-90.  

92. Ahostcellcomprisingthepolynucleotideofanyoneofclaims82-90 

cellandwhereinthehostcelliscapableofexpressingtheencodedantibodyorantigen

bindingfragment.  

93. AnisolatedhumanBcellcomprisingthepolynucleotideofanyoneof 

claims82-90and/orthevectorofclaim91, whereinpolynucleotideisheterologousto 

thehumanBcelland/orwhereinthehumanBcellisimmortalized.  

94. Acompositioncomprising.  

(i) theantibodyorantigen-bindingfragmentofanyoneofclaims1-81~ 

(ii) thepolynucleotideofanyoneofclaims82-90 

(iii) therecombinantvectorofclaim91~ 
138 

and/orthevectorofclaim91, whereinthepolynucleotideisheterologoustothehost



WO2022/109291 PCT/IJS20211060123 

(iv) thehostcellofclaim92and/or 

(v) thehumanBcellofclaim93 

andapharmaceuticallyacceptableexcipientcarrierordiluent.  

95. Thecompositionofclaim94,comprisingafirstantibodyorantigen

bindingfragmentandasecondantibodyorantigen-bindingfragmentwhereineachof 

thefirstantibodyorantigen-bindingfragmentandthesecondantibodyorantigen

bindingfragmentaredifferentandareeachindependentlyaccordinganyoneofclaims 

1-81.  

96. Acompositioncomprisingthepolynucleotideofanyoneofclaims82-90 

orthevectorofclaim91encapsulatedinacardermoleculewhereinthecarder 

moleculeoptionallycomprisesalipidalipid-deriveddeliveryvehiclesuchasa 

liposomeasolidlipidnanoparticleanoilysuspensionasubmicronlipidemulsiona 

lipidmicrobubbleaninverselipidmicelleacochlearliposomealipidmicrotubulea 

lipidmicrocylinderlipidnanoparticle(LNP),orananoscaleplatform.  

97. Amethodofmakinganantibodyorantigen-bindingfragmentofanyone 

ofclaims1-81, comprisingculturingthehostcellofclaim92orthehumanBcellof 

expresstheantibodyorantigen-bindingfragment.  

98. Themethodofclaim97,furthercomprisingisolatingtheantibodyor 

antigen-bindingfragment.  

99. AmethodoftreatingorpreventinganinfluenzaAvirusinfectionina 

subjectthemethodcomprisingadministeringtothesubjectaneffectiveamountof 

(i) theantibodyorantigen-bindingfragmentofanyoneofclaims1-81~ 

(ii) thepolynucleotideofanyoneofclaims82-90 

(iii) therecombinantvectorofclaim91~ 

(iv) thehostcellofclaim9Z 

139 
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(v) thehumanBcellofclaim93and/or 

(vi) thecompositionofanyoneofclaims94-96.  

100. Amethodoftreatingorpreventinganinfluenzainfectioninahuman 

subjectthemethodcomprisingadministeringtothesubjectthepolynucleotideofany 

oneofclaims82-90,therecombinantvectorofclaim91orthecompositionofclaim 

96,whereinthepolynucleotidecomprisesmRNA.  

101. Themethodofclaim100,whereintheinfluenzainfectioncomprisesan 

JAVinfection.  

102. Themethodofanyoneofclaims99-101,comprisingadministeringa 

singledoseoftheantibodyorantigen-bindingfragmentpolypeptidepolynucleotide 

recombinantvectorhostcellorcompositiontothesubject.  

103. Themethodofanyoneofclaims99-102,comprisingadministeringtwo 

ormoredosesoftheantibodyorantigen-bindingfragmentpolypeptide, 

polynucleotiderecombinantvectorhostcellorcompositiontothesubject.  

doseoftheantibodyorantigen-bindingfragmentpolypeptidepolynucleotide, 

recombinantvectorhostcellorcompositiontothesubjectonceduringayear 

optionallyinadvanceoforduringaninfluenzaseason.  

105. Themethodofanyoneofclaims99-103,comprisingadministeringa 

doseoftheantibodyorantigen-bindingfragmentpolypeptidepolynucleotide, 

recombinantvectorhostcellorcompositiontothesubjecttwoormoretimesduringa 

year;e.g.aboutonceevery6months.  
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106. Themethodofanyoneofclaims99-105,comprisingadministeringthe 

antibodyorantigen-bindingfragmentpolypeptidepolynucleotiderecombinantvector 

hostcellorcompositionintramuscularlysubcutaneouslyorintravenously.  

107. Themethodofanyoneofclaims99-106whereinthetreatmentand/or 

preventioncompnsespost-exposureprophylaxis.  

108. Themethodofanyoneofclaims99-107whereinthesubjecthas 

receivedisreceivingorwillreceiveanantiviralagent.  

109. Themethodofclaim108,whereintheantiviralagentcomprisesa 

neuraminidaseinhibitoraninfluenzapolymeraseinhibitororboth.  

110. Themethodofclaim108or109,whereintheantiviralagentcomprises 

oseltamivirzanamivirbaloxaviroranycombinationthereof 

111. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-81, the 

polynucleotideofanyoneofclaims82-90,therecombinantvectorofclaim91, thehost 

cellofclaim92,thehumanBcellofclaim93,and/orthecompositionofanyoneof 

infectioninasubject.  

112. Theantibodyorantigen-bindingfragmentofanyoneofclaims1-81,the 

polynucleotideofanyoneofclaims82-90,therecombinantvectorofclaim91, thehost 

cellofclaim92,thehumanBcellofclaim93,and/orthecompositionofanyoneof 

claims94-96,foruseinthepreparationofamedicamentforthetreatmentofan 

influenzavirusinfectioninasubject.  

113. AmethodforinvitrodiagnosisofaninfluenzaAvirusinfectionthe 

methodcomprising: 
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(i) contactingasamplefromasubjectwithanantibodyorantigen-binding 

fragmentofanyoneofclaims1-SFand 

(ii) detectingacomplexcomprisinganantigenandtheantibodyor 
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comprisinganantigenandtheantigen-bindingfragment.



























































































































                         SEQUENCE LISTING

<110>  Vir Biotechnology, Inc. 
       Humabs BioMed SA
 
<120>  ANTIBODIES AGAINST INFLUENZA A VIRUSES

<130>  930585.411WO

<150>  US 63/117,437
<151>  2020‐11‐23

<150>  US 63/123,419
<151>  2020‐12‐09

<160>  52   

<170>  PatentIn version 3.5

<210>  1
<211>  381
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF11 VH (wt‐nt)

<400>  1
caggtacaac tgcagcagtc aggtccagga ctggtgaagc cctcgcagac cctctcagtc       60

acctgtggca tctccgggga cagtgtctct agtcacagtg ctgcttggaa ctggatcagg      120

cagtccccat cgagaggcct tgagtggctg ggaaggacat attacaggtc caagtggtat      180

aatgattatg cagtctctgt gaaaagtcga ataaccatca atccagacac atccaagaac      240

cagttctccc tacagttgat ctctgtgact cccgaggaca cggctgtcta ttactgtgca      300

agagtgggtg ctatgacttt tggacttctt acagggggta tggacgtctg gggccaaggg      360

accacggtca ccgtctcctc a                                                381

<210>  2
<211>  127
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11 VH (aa)



<400>  2

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

Thr Leu Ser Val Thr Cys Gly Ile Ser Gly Asp Ser Val Ser Ser His 
            20                  25                  30          

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

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala 
    50                  55                  60                  

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

Gln Phe Ser Leu Gln Leu Ile Ser Val Thr Pro Glu Asp Thr Ala Val 
                85                  90                  95      

Tyr Tyr Cys Ala Arg Val Gly Ala Met Thr Phe Gly Leu Leu Thr Gly 
            100                 105                 110         

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

<210>  3
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11 CDR‐H1 (aa)

<400>  3

Gly Asp Ser Val Ser Ser His Ser Ala Ala 
1               5                   10  

<210>  4



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

<220>
<223>  FHF11 CDR‐H2 (aa)

<400>  4

Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn 
1               5                   

<210>  5
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11 CDR‐H3 (aa)

<400>  5

Ala Arg Val Gly Ala Met Thr Phe Gly Leu Leu Thr Gly Gly Met Asp 
1               5                   10                  15      

Val 
    

<210>  6
<211>  381
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF11 VH (co‐nt)

<400>  6
caggtgcagc tgcagcagtc tggaccagga ctggtgaagc ctagccagac cctgtctgtg       60

acatgcggaa tctccggcga cagcgtgtcc agccactccg ccgcttggaa ctggatcaga      120

cagagcccat ctaggggact ggagtggctg ggaaggacct actatcggag caagtggtac      180

aatgactatg ccgtgtctgt gaagtccagg atcaccatca acccagatac atccaagaat      240

cagttcagcc tgcagctgat ctctgtgacc cccgaggaca cagccgtgta ctattgtgcc      300



agagtgggcg ctatgacctt tggcctgctg acaggcggaa tggacgtgtg gggacaggga      360

accacagtga cagtgtcttc c                                                381

<210>  7
<211>  328
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF11 Vk (wt‐nt)

<400>  7
gaaattgtgt tgacgcagtc tccaggcacc cagtctttgt ctccagggga aagagccacc       60

ctctcctgca gggccagtca gagtctgagc cgcagctact tagcctggta ccagcagaga      120

cctggcaagc ctcccaggct cctcatctat ggtgcatcca gcagggccac tggcatccca      180

gacaggttca gtggcagtgg gtctgggaca gacttcagtc tcaccatcag cagtctggag      240

cctgaagatt ctgcaatgta tttctgtcag tactatggtg attcacctct attcagtttc      300

ggcccaggga ccaaagtgga tatcaaac                                         328

<210>  8
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11 Vk (aa)

<400>  8

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

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

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

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser 



    50                  55                  60                  

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

Pro Glu Asp Ser Ala Met Tyr Phe Cys Gln Tyr Tyr Gly Asp Ser Pro 
                85                  90                  95      

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

<210>  9
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11 CDR‐L1 (aa)

<400>  9

Gln Ser Leu Ser Arg Ser Tyr 
1               5           

<210>  10
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11 CDR‐L2 (aa)

<400>  10

Gly Ala Ser 
1           

<210>  11
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11 CDR‐L3 (aa)



<400>  11

Gln Tyr Tyr Gly Asp Ser Pro Leu Phe Ser 
1               5                   10  

<210>  12
<211>  327
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF11 Vk (co‐nt)

<400>  12
gagatcgtgc tgacccagtc tcctggcaca cagagcctgt ctccaggaga gagggccacc       60

ctgtcctgca gggcttccca gagcctgtct aggtcctacc tggcctggta tcagcagaga      120

ccaggcaagc cacctaggct gctgatctac ggagcttcca gcagggctac aggcatccct      180

gacagattca gcggctctgg ctccggcacc gatttttccc tgacaatctc ttccctggag      240

ccagaggact ccgccatgta tttctgtcag tactatggcg atagcccact gttctctttt      300

ggccccggca ccaaggtgga catcaag                                          327

<210>  13
<211>  381
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF12 VH (wt‐nt)

<400>  13
caggtacaac tgcagcagtc aggtccagga ctggtgaagc cctcgcagac cctctcagtc       60

acctgtgcca tctccgggga cagtgtctct agtcacagtg ctgcttggaa ctggatcagg      120

cagtccccat cgagaggcct tgagtggctg ggaaggacat attacaggtc caagtggtat      180

aatgattatg cagtctctgt gaaaagtcga ataaccatca acccagacac atccaagaac      240

cagttctccc tacagctggt ctctgtgact cccgaggaca cggctgtcta ttactgtgca      300

agagtgggtg ctgcgacttt tggaattctt acagggggta tggacgtctg gggccaaggg      360



accacggtca ccgtctcctc a                                                381

<210>  14
<211>  127
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF12 VH (aa)

<400>  14

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

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

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

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala 
    50                  55                  60                  

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

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

Tyr Tyr Cys Ala Arg Val Gly Ala Ala Thr Phe Gly Ile Leu Thr Gly 
            100                 105                 110         

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

<210>  15
<211>  10
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  FHF12 CDR‐H1 (aa)

<400>  15

Gly Asp Ser Val Ser Ser His Ser Ala Ala 
1               5                   10  

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

<220>
<223>  FHF12 CDR‐H2 (aa)

<400>  16

Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn 
1               5                   

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

<220>
<223>  FHF12 CDR‐H3 (aa)

<400>  17

Ala Arg Val Gly Ala Ala Thr Phe Gly Ile Leu Thr Gly Gly Met Asp 
1               5                   10                  15      

Val 
    

<210>  18
<211>  381
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF12 VH (co‐nt)

<400>  18



caggtgcagc tgcagcagtc tggaccagga ctggtgaagc ctagccagac cctgtctgtg       60

acatgcgcta tctccggcga cagcgtgtcc agccactccg ccgcttggaa ctggatcaga      120

cagagcccat ctaggggact ggagtggctg ggaaggacct actatcggag caagtggtac      180

aatgactatg ccgtgtccgt gaagtccagg atcaccatca acccagatac atccaagaat      240

cagttcagcc tgcagctggt gtctgtgacc cccgaggaca cagccgtgta ctattgtgct      300

agagtgggcg ccgctacctt tggcatcctg acaggcggaa tggacgtgtg gggacaggga      360

accacagtga cagtgtcttc c                                                381

<210>  19
<211>  328
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF12 Vk (wt‐nt)

<400>  19
gaaattgtgt tgacgcagtc tccaggcacc cagtctttgt ctccagggga tagagccacc       60

ctctcctgca gggccagtca gagtctgagc agaagctact tagcctggta ccagcagaga      120

cctggcaagc ctcccaggct cctcatctat ggtgcatcca gcagggccac tggcatccca      180

gacaggttca gtggcagtgg gtctgggaca gacttcagtc tcaccatcag cagtctggag      240

cctgaagatt ctgctatgta tttctgtcag tactatggtg attcacctct attcagtttc      300

ggccctggga ccaaagtgga tatcaaac                                         328

<210>  20
<211>  109
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF12 Vk (aa)

<400>  20

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



Asp Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Leu Ser Arg Ser 
            20                  25                  30          

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

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

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

Pro Glu Asp Ser Ala Met Tyr Phe Cys Gln Tyr Tyr Gly Asp Ser Pro 
                85                  90                  95      

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

<210>  21
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF12 CDR‐L1 (aa)

<400>  21

Gln Ser Leu Ser Arg Ser Tyr 
1               5           

<210>  22
<211>  3
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF12 CDR‐L2 (aa)

<400>  22

Gly Ala Ser 



1           

<210>  23
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF12 CDR‐L3 (aa)

<400>  23

Gln Tyr Tyr Gly Asp Ser Pro Leu Phe Ser 
1               5                   10  

<210>  24
<211>  327
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF12 Vk (co‐nt)

<400>  24
gagatcgtgc tgacccagtc tcctggcaca cagagcctgt ctccaggcga cagggccacc       60

ctgtcctgca gggcttccca gagcctgtct aggtcctacc tggcctggta tcagcagaga      120

ccaggcaagc cacctaggct gctgatctac ggagcttcca gcagggctac aggcatccct      180

gacagattca gcggctctgg ctccggcacc gatttttccc tgacaatctc ttccctggag      240

ccagaggact ccgccatgta tttctgtcag tactatggcg atagcccact gttctctttt      300

ggccccggca ccaaggtgga tatcaag                                          327

<210>  25
<211>  381
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF11‐VH W36F (nt)

<400>  25
caggtgcagc tgcagcagtc tggaccagga ctggtgaagc ctagccagac cctgtctgtg       60



acatgcggaa tctccggcga cagcgtgtcc agccactccg ccgctttcaa ctggatcaga      120

cagagcccat ctaggggact ggagtggctg ggaaggacct actatcggag caagtggtac      180

aatgactatg ccgtgtctgt gaagtccagg atcaccatca acccagatac atccaagaat      240

cagttcagcc tgcagctgat ctctgtgacc cccgaggaca cagccgtgta ctattgtgcc      300

agagtgggcg ctatgacctt tggcctgctg acaggcggaa tggacgtgtg gggacaggga      360

accacagtga cagtgtcttc c                                                381

<210>  26
<211>  127
<212>  PRT
<213>  Artificial Sequence

<220>
<223>   FHF11‐VH W36F (aa)

<400>  26

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

Thr Leu Ser Val Thr Cys Gly Ile Ser Gly Asp Ser Val Ser Ser His 
            20                  25                  30          

Ser Ala Ala Phe Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu 
        35                  40                  45              

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala 
    50                  55                  60                  

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

Gln Phe Ser Leu Gln Leu Ile Ser Val Thr Pro Glu Asp Thr Ala Val 
                85                  90                  95      

Tyr Tyr Cys Ala Arg Val Gly Ala Met Thr Phe Gly Leu Leu Thr Gly 
            100                 105                 110         



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

<210>  27
<211>  381
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF11‐VH W59F (nt)

<400>  27
caggtgcagc tgcagcagtc tggaccagga ctggtgaagc ctagccagac cctgtctgtg       60

acatgcggaa tctccggcga cagcgtgtcc agccactccg ccgcttggaa ctggatcaga      120

cagagcccat ctaggggact ggagtggctg ggaaggacct actatcggag caagttctac      180

aatgactatg ccgtgtctgt gaagtccagg atcaccatca acccagatac atccaagaat      240

cagtttagcc tgcagctgat ctctgtgacc cccgaggaca cagccgtgta ctattgtgcc      300

agagtgggcg ctatgacctt cggcctgctg acaggcggaa tggacgtgtg gggacaggga      360

accacagtga cagtgtcttc c                                                381

<210>  28
<211>  127
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11‐VH W59F (aa)

<400>  28

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

Thr Leu Ser Val Thr Cys Gly Ile Ser Gly Asp Ser Val Ser Ser His 
            20                  25                  30          

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



Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Phe Tyr Asn Asp Tyr Ala 
    50                  55                  60                  

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

Gln Phe Ser Leu Gln Leu Ile Ser Val Thr Pro Glu Asp Thr Ala Val 
                85                  90                  95      

Tyr Tyr Cys Ala Arg Val Gly Ala Met Thr Phe Gly Leu Leu Thr Gly 
            100                 105                 110         

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

<210>  29
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11‐VH W59F CDRH2 (aa)

<400>  29

Thr Tyr Tyr Arg Ser Lys Phe Tyr Asn 
1               5                   

<210>  30
<211>  381
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF11v3 VH (nt)

<400>  30
caggtgcagc tgcagcagtc tggaccagga ctggtgaagc ctagccagac cctgtctgtg       60

acatgcggca tctccggcga cagcgtgtcc agctactccg ccgcttggaa ctggatcaga      120

cagagcccat ctaggggact ggagtggctg ggaaggacct actatcggag caagtggtac      180



aatgactatg ccgtgtctgt gaagtccagg atcaccatca acccagatac atccaagaat      240

cagttcagcc tgcagctgat ctctgtgacc cccgaggaca cagccgtgta ctattgtgcc      300

agagtgggcg ctatgacctt tggcctgctg acaggcggaa tggacgtgtg gggacaggga      360

accacagtga cagtgtcttc c                                                381

<210>  31
<211>  127
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11v3 VH (aa)

<400>  31

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

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

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

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala 
    50                  55                  60                  

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

Gln Phe Ser Leu Gln Leu Ile Ser Val Thr Pro Glu Asp Thr Ala Val 
                85                  90                  95      

Tyr Tyr Cys Ala Arg Val Gly Ala Met Thr Phe Gly Leu Leu Thr Gly 
            100                 105                 110         

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



<210>  32
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11v3 CDRH1 (aa)

<400>  32

Gly Asp Ser Val Ser Ser Tyr Ser Ala Ala 
1               5                   10  

<210>  33
<211>  381
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF11v6 VH (nt)

<400>  33
caggtgcagc tgcagcagtc tggaccagga ctggtgaagc ctagccagac cctgtctgtg       60

acatgcggaa tctccggcga cagcgtgtcc agccactccg ccgcttggaa ctggatcaga      120

cagagcccat ctaggggact ggagtggctg ggaaggacct actatcggag cggctggtac      180

aatgactatg ccgtgtctgt gaagtccagg atcaccatca acccagatac atccaagaat      240

cagttcagcc tgcagctgat ctctgtgacc cccgaggaca cagccgtgta ctattgtgcc      300

agagtgggcg ctatgacctt tggcctgctg acaggcggaa tggacgtgtg gggacaggga      360

accacagtga cagtgtcttc c                                                381

<210>  34
<211>  127
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11v6 VH (aa)

<400>  34

Gln Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln 



1               5                   10                  15      

Thr Leu Ser Val Thr Cys Gly Ile Ser Gly Asp Ser Val Ser Ser His 
            20                  25                  30          

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

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn Asp Tyr Ala 
    50                  55                  60                  

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

Gln Phe Ser Leu Gln Leu Ile Ser Val Thr Pro Glu Asp Thr Ala Val 
                85                  90                  95      

Tyr Tyr Cys Ala Arg Val Gly Ala Met Thr Phe Gly Leu Leu Thr Gly 
            100                 105                 110         

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

<210>  35
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11v6 CDRH2 (aa)

<400>  35

Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn 
1               5                   

<210>  36
<211>  381
<212>  DNA
<213>  Artificial Sequence



<220>
<223>  FHF11v9 VH (nt)

<400>  36
caggtgcagc tgcagcagtc tggaccagga ctggtgaagc ctagccagac cctgtctgtg       60

acatgcggca tctccggcga cagcgtgtcc agctactccg ccgcttggaa ctggatcaga      120

cagagcccat ctaggggact ggagtggctg ggaaggacct actatcggag cggctggtac      180

aatgactatg ccgtgtctgt gaagtccagg atcaccatca acccagatac atccaagaat      240

cagttcagcc tgcagctgat ctctgtgacc cccgaggaca cagccgtgta ctattgtgcc      300

agagtgggcg ctatgacctt tggcctgctg acaggcggaa tggacgtgtg gggacaggga      360

accacagtga cagtgtcttc c                                                381

<210>  37
<211>  127
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF11v9 VH (aa)

<400>  37

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

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

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

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn Asp Tyr Ala 
    50                  55                  60                  

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

Gln Phe Ser Leu Gln Leu Ile Ser Val Thr Pro Glu Asp Thr Ala Val 



                85                  90                  95      

Tyr Tyr Cys Ala Arg Val Gly Ala Met Thr Phe Gly Leu Leu Thr Gly 
            100                 105                 110         

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

<210>  38
<211>  381
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF12‐VH‐W36F (nt)

<400>  38
caggtgcagc tgcagcagtc tggaccagga ctggtgaagc ctagccagac cctgtctgtg       60

acatgcgcta tctccggcga cagcgtgtcc agccactccg ccgctttcaa ctggatcaga      120

cagagcccat ctaggggact ggagtggctg ggaaggacct actatcggag caagtggtac      180

aatgactatg ccgtgtccgt gaagtccagg atcaccatca acccagatac atccaagaat      240

cagttcagcc tgcagctggt gtctgtgacc cccgaggaca cagccgtgta ctattgtgct      300

agagtgggcg ccgctacctt tggcatcctg acaggcggaa tggacgtgtg gggacaggga      360

accacagtga cagtgtcttc c                                                381

<210>  39
<211>  127
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF12‐VH‐W36F (aa)

<400>  39

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

Thr Leu Ser Val Thr Cys Ala Ile Ser Gly Asp Ser Val Ser Ser His 



            20                  25                  30          

Ser Ala Ala Phe Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu 
        35                  40                  45              

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala 
    50                  55                  60                  

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

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

Tyr Tyr Cys Ala Arg Val Gly Ala Ala Thr Phe Gly Ile Leu Thr Gly 
            100                 105                 110         

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

<210>  40
<211>  381
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  FHF12‐VH‐W59F (nt)

<400>  40
caggtgcagc tgcagcagtc tggaccagga ctggtgaagc ctagccagac cctgtctgtg       60

acatgcgcta tctccggcga cagcgtgtcc agccactccg ccgcttggaa ctggatcaga      120

cagagcccat ctaggggact ggagtggctg ggaaggacct actatcggag caagttctac      180

aatgactatg ccgtgtccgt gaagtccagg atcaccatca acccagatac atccaagaat      240

cagttcagcc tgcagctggt gtctgtgacc cccgaggaca cagccgtgta ctattgtgct      300

agagtgggcg ccgctacctt tggcatcctg acaggcggaa tggacgtgtg gggacaggga      360

accacagtga cagtgtcttc c                                                381



<210>  41
<211>  127
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF12‐VH‐W59F (aa)

<400>  41

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

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

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

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Phe Tyr Asn Asp Tyr Ala 
    50                  55                  60                  

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

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

Tyr Tyr Cys Ala Arg Val Gly Ala Ala Thr Phe Gly Ile Leu Thr Gly 
            100                 105                 110         

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

<210>  42
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FHF12‐CDRH2‐W59F (aa)



<400>  42

Thr Tyr Tyr Arg Ser Lys Phe Tyr Asn 
1               5                   

<210>  43
<211>  128
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  FM08 VH

<400>  43

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

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

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

Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn Asp Tyr Ala 
    50                  55                  60                  

Glu Ser Val Lys Ser Arg Ile Thr Ile Asn Pro Asp Thr Ser Lys Asn 
65                  70                  75                  80  

Gln Phe Ser Leu Gln Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val 
                85                  90                  95      

Tyr Tyr Cys Ala Arg Ser Gly His Ile Thr Val Phe Gly Val Asn Val 
            100                 105                 110         

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

<210> 44



<211> 103
<212> PRT
<213> Artificial Sequence

<220> 
<223> Synthetic sequence FM08 VL

<400> 44
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
 1               5                  10                  15
Asp Arg Val Thr Ile Thr Cys Arg Thr Ser Gln Ser Leu Ser Ser Tyr
            20                  25                  30
Thr His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
        35                  40                  45
Tyr Ala Ala Ser Ser Arg Gly Ser Gly Val Pro Ser Arg Phe Ser Gly
    50                  55                  60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65                  70                  75                  80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Arg Thr Phe Gly Gln
                85                  90                  95
Gly Thr Lys Val Glu Ile Lys
            100

<210>  45
<211>  217
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  WT hIgG1 Fc

<400>  45

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

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val 
            20                  25                  30          

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr 
        35                  40                  45              

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu 
    50                  55                  60                  



Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His 
65                  70                  75                  80  

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys 
                85                  90                  95      

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln 
            100                 105                 110         

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu 
        115                 120                 125             

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro 
    130                 135                 140                 

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn 
145                 150                 155                 160 

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

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val 
            180                 185                 190         

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln 
        195                 200                 205             

Lys Ser Leu Ser Leu Ser Pro Gly Lys 
    210                 215         

<210>  46
<211>  19
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Chimeric hinge sequence

<400>  46



Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Pro Val 
1               5                   10                  15      

Ala Gly Pro 

<210> 47
<211> 330
<212> PRT
<213> Artificial Sequence

<220> 
<223> Synthetic sequence IgHG1*01, G1m3 CH1‐CH3 with
      M428L and N434S mutations and C‐terminal lysine

<400> 47
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
 1               5                  10                  15
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
            20                  25                  30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
        35                  40                  45
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
    50                  55                  60
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65                  70                  75                  80
Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
                85                  90                  95
Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
            100                 105                 110
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
        115                 120                 125
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
    130                 135                 140
Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145                 150                 155                 160
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
                165                 170                 175
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
            180                 185                 190
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
        195                 200                 205
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
    210                 215                 220
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225                 230                 235                 240
Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
                245                 250                 255
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
            260                 265                 270



Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
        275                 280                 285
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
    290                 295                 300
Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His Ser His Tyr Thr
305                 310                 315                 320
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
                325                 330

<210> 48
<211> 107
<212> PRT
<213> Artificial Sequence

<220> 
<223> Synthetic sequence Kappa light chain CL

<400> 48
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
 1               5                  10                  15
Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
            20                  25                  30
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
        35                  40                  45
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
    50                  55                  60
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65                  70                  75                  80
Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
                85                  90                  95
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
            100                 105

<210> 49
<211> 329
<212> PRT
<213> Artificial Sequence

<220> 
<223> Synthetic sequence IgHG1*01, G1m3 CH1‐CH3 with
      M428L and N434S mutations and without C‐terminal
      lysine

<400> 49
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
 1               5                  10                  15
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
            20                  25                  30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
        35                  40                  45



Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
    50                  55                  60
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65                  70                  75                  80
Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
                85                  90                  95
Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
            100                 105                 110
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
        115                 120                 125
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
    130                 135                 140
Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145                 150                 155                 160
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
                165                 170                 175
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
            180                 185                 190
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
        195                 200                 205
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
    210                 215                 220
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225                 230                 235                 240
Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
                245                 250                 255
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
            260                 265                 270
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
        275                 280                 285
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
    290                 295                 300
Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His Ser His Tyr Thr
305                 310                 315                 320
Gln Lys Ser Leu Ser Leu Ser Pro Gly
                325

<210> 50
<211> 457
<212> PRT
<213> Artificial Sequence

<220> 
<223> Synthetic sequence FHF11v9‐MLNS heavy chain with
      C‐terminal lysine

<400> 50
Gln Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
 1               5                  10                  15
Thr Leu Ser Val Thr Cys Gly Ile Ser Gly Asp Ser Val Ser Ser Tyr



            20                  25                  30
Ser Ala Ala Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu
        35                  40                  45
Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn Asp Tyr Ala
    50                  55                  60
Val Ser Val Lys Ser Arg Ile Thr Ile Asn Pro Asp Thr Ser Lys Asn
65                  70                  75                  80
Gln Phe Ser Leu Gln Leu Ile Ser Val Thr Pro Glu Asp Thr Ala Val
                85                  90                  95
Tyr Tyr Cys Ala Arg Val Gly Ala Met Thr Phe Gly Leu Leu Thr Gly
            100                 105                 110
Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala
        115                 120                 125
Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser
    130                 135                 140
Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
145                 150                 155                 160
Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly
                165                 170                 175
Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu
            180                 185                 190
Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr
        195                 200                 205
Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg
    210                 215                 220
Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
225                 230                 235                 240
Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
                245                 250                 255
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
            260                 265                 270
Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
        275                 280                 285
Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
    290                 295                 300
Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
305                 310                 315                 320
Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
                325                 330                 335
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
            340                 345                 350
Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
        355                 360                 365
Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
    370                 375                 380
Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
385                 390                 395                 400
Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
                405                 410                 415
Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val



            420                 425                 430
Phe Ser Cys Ser Val Leu His Glu Ala Leu His Ser His Tyr Thr Gln
        435                 440                 445
Lys Ser Leu Ser Leu Ser Pro Gly Lys
    450                 455

<210> 51
<211> 456
<212> PRT
<213> Artificial Sequence

<220> 
<223> Synthetic sequence FHF11v9‐MLNS heavy chain
      without C‐terminal lysine

<400> 51
Gln Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
 1               5                  10                  15
Thr Leu Ser Val Thr Cys Gly Ile Ser Gly Asp Ser Val Ser Ser Tyr
            20                  25                  30
Ser Ala Ala Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu
        35                  40                  45
Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Gly Trp Tyr Asn Asp Tyr Ala
    50                  55                  60
Val Ser Val Lys Ser Arg Ile Thr Ile Asn Pro Asp Thr Ser Lys Asn
65                  70                  75                  80
Gln Phe Ser Leu Gln Leu Ile Ser Val Thr Pro Glu Asp Thr Ala Val
                85                  90                  95
Tyr Tyr Cys Ala Arg Val Gly Ala Met Thr Phe Gly Leu Leu Thr Gly
            100                 105                 110
Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala
        115                 120                 125
Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser
    130                 135                 140
Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
145                 150                 155                 160
Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly
                165                 170                 175
Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu
            180                 185                 190
Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr
        195                 200                 205
Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg
    210                 215                 220
Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
225                 230                 235                 240
Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
                245                 250                 255
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
            260                 265                 270



Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
        275                 280                 285
Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
    290                 295                 300
Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
305                 310                 315                 320
Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
                325                 330                 335
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
            340                 345                 350
Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
        355                 360                 365
Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
    370                 375                 380
Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
385                 390                 395                 400
Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
                405                 410                 415
Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
            420                 425                 430
Phe Ser Cys Ser Val Leu His Glu Ala Leu His Ser His Tyr Thr Gln
        435                 440                 445
Lys Ser Leu Ser Leu Ser Pro Gly
    450                 455

<210> 52
<211> 216
<212> PRT
<213> Artificial Sequence

<220> 
<223> Synthetic sequence FHF11v9‐MLNS light chain

<400> 52
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Gln Ser Leu Ser Pro Gly
 1               5                  10                  15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Leu Ser Arg Ser
            20                  25                  30
Tyr Leu Ala Trp Tyr Gln Gln Arg Pro Gly Lys Pro Pro Arg Leu Leu
        35                  40                  45
Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
    50                  55                  60
Gly Ser Gly Ser Gly Thr Asp Phe Ser Leu Thr Ile Ser Ser Leu Glu
65                  70                  75                  80
Pro Glu Asp Ser Ala Met Tyr Phe Cys Gln Tyr Tyr Gly Asp Ser Pro
                85                  90                  95
Leu Phe Ser Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val
            100                 105                 110
Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys
        115                 120                 125



Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg
    130                 135                 140
Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn
145                 150                 155                 160
Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser
                165                 170                 175
Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
            180                 185                 190
Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr
        195                 200                 205
Lys Ser Phe Asn Arg Gly Glu Cys
    210                 215
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