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COMPOSITIONSFORINCREASINGHALF-LIFEOFATHERAPEUTIC 
AGENTINLIVESTOCKANIMALSANDMETHODSOFUSE 

CROSSREFERENCETORELATEDAPPLICATIONS 

100011ThisapplicationclaimsprioritytoU.S.ProvisionalApplicationNo.63/122,365, 

filedDecember7,2020,thecontentofwhichisincorporatedbyreferenceinitsentirety.  

FIELD 

100021Thisdisclosurerelatesgenerallytopolypeptides(e.g.,fusionpolypeptidessuchas 

polypeptide-Fcregionfusionworbindingmoleculessuchasantibodiesorligand-binding 

portionsofreceptor-Fcfusions)thathaveincreasedhalf-lifeinlivestockanimalscompared 

totheirwildtypecounterparts.  

SEQUENCELISTINGSUBMITTEDVIAEFS-WEB 

100031Theentirecontentofthefollowingelectronicsubmissionofthesequencelisting 

viatheUSPTOEFS-WEBserverasauthorizedandsetforthinMPEP§1730JJ.B.2(a),is 

incorporatedhereinbyreferenceinitsentiretyforallpurposes.Thesequencelistingis 

withintheelectronicallyfiledtextfilethatisidentifiedasfollows.  

100051Date ofCreation:December1,2021 

[0006JSize (bytes):64,960bytes 

BACKGROUND 

100071TheFcregionofantibodiesplaysanumberoffunctionalrolesincludingbutnot 

limitedtoprotectingtheantibodyfromdegradationthroughthelysosomalpathwayand 

mediatingantibodyeffectorfunctions.Withtheincreasinguseofantibodiesastherapeutic 

agentsinlivestockanimalstherehasbeenanenhancedfocusonnotjustselectingan 

optimalFabbutalsocombiningitwithanappropriateFcfordesiredhalf-lifeandeffector 

functions.  

1 
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100081Thereislittleguidanceintheartrelatingtoincreasinghalf-lifeofpolypeptide 

therapeutics(e.g.,antibodies)foruseinlivestockanimals.Thisdisclosureremediesthat 
S 

failingbyprovidingFcregionvanantsthatimprovetheserumpersistenceofpolypeptides 
(e.g.,antibodies)inlivestockanimals.  

SUMMARY 

100091ProvidedhereinareFc(e.g.,JgGFcregionvariant)oflivestockanimalsorFcRn 

bindingfragmentsthereofthatareusefulintherapeuticpolypeptides.Thisdisclosure 

featurespolypeptidesthathaveincreasedbindingtoFcRnoflivestockanimalsthancontrol 

polypeptides(e.g.,thewildtypecounterpartJgGFcregions).Insomeinstancesthese 

polypeptideshaveincreasedbindingtoFcRnlivestockanimalswhencomparedtocontrol 

polypeptidesatpH5.5,pH6.0and/orpH6.5.Insomeinstancesthesepolypeptidescan 

e.g.,bindtoFcRnoflivestockanimalsatahigherlevelatacidicpH(e.g.,pH5.5,pH6.0 

orpH6.5)thanataneutralpH(e.g.,pH7.0,7.1,7.2,7.3,7.4,or7.5).Insomeinstances 

thesepolypeptidesbindtoFcRnoflivestockanimalsatahigherlevelatpH5.5and/or6.0 

thanatpH7.4.Thisdisclosurerelatesinparttopolypeptidesthathaveincreasedhalf-life 

inlivestockanimalsthantheirwildtypecounterparts.Forexampleprovidedarebinding 

molecules(e.g., antibodiesorligand-bindingportionsofreceptors)withincreasedhalf-life 

bindingregionsthereofdisclosedherein.Alsoprovidedareenzyme-Fcregionfusions 

ligand-Fcregionfusionsnanobody-Fcfusionsandpeptide-Fcregionfusionswhereinthe 

fusionshaveincreasedhalf-lifecomparedwiththeirwildtypecounterparts.TheFc 

regionsinadditiontohavingasubstitutionorsubstitutions(relativetothewildtypeFc 

regionofalivestockanimalofthesamespecies)thatincreasehalf-lifemayalsoinclude 

othersubstitutionsthate.g.,increaseeffectorfunctiondecreaseeffectorfunctionincrease 

bindingtoProteinAand/ordecreaseheterogeneityofthepolypeptide(e.g.,byremoving 

oneormorepost-translationalmodificationsintheFcregion).TheFcregionsequencesof 

livestockanimalscanbefromanyantibodyofthelivestockanimal. Insomeinstancesthe 

2 

relativetoversionsofthesebindingmoleculesnotattachedtotheFcregionsorFcRn
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FcregionsequencesofthelivestockanimalarefromanJgGsubclassesofwhichare 

describedelsewhereherein.  

100101Thedisclosurefeaturesarecombinantproteincomprising(1)abindingdomainor 

afragmentthereofthatspecificallybindstoaligandoranepitopeofaproteinwherein 

thebindingdomainisattachedto(2)adomaincomprisinganFcregion(CH2+CR3 
S 

region)ofalivestockanimaloranFcRnbindingregionthereofasdisclosedherein.In 

someinstancesthebindingdomaincomprises(i)thesixcomplementaritydetermining 

regions(CDRs),forexampleofalivestockanimalorhuman/humanizedantibody;(ii)a 

nanobody;(iii]asolublereceptor-bindingdomainthatbindsaligandoraligand-binding 

fragmentthereofand(iv)anextracellulardomainofalivestockanimalreceptorprotein.  

100111Thedisclosurealsoprovidesacompositioncomprising:(1)afirstpolypeptide 

compnsingafirstFcregion(e.g.,aCR2domainaCR3domainaCH2+CR3domain) 

comprisingalivestockanimalJgGFcregionvariantdescribedherein~and(2)asecond 

polypeptidecomprisingasecondFcregioncomprisingalivestockanimalIgOFcregion 

variantdescribedherein.Thefirstandsecondpolypeptidecanbeassociatedthroughthe 

firstandsecondFcregions.Insomeinstancestheaminoacidsequencesofthefirstand 

secondFcregionsarethesame.Inotherinstancestheaminoacidsequencesofthefirst 

andsecondFcregionsaredifferent(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 

100121InsomeembodimentstheFcregionvariantisanFcvariantofaporcineJgG 
selectedfromthegroupconsistingofIgGlaIgGibJgG2aJgG2bJgG3,JgG4aJgG4b 

JgG5aJgG5bJgG6aandJgG6b.  

100131InsomeembodimentstheFcregionvariantisanFcvariantofabovineIgG 
selectedfromthegroupconsistingofIgGi, IgG2and1g03.  

100141InsomeembodimentstheFcregionvariantisanFcvariantofanequineIgG 
selectedfromthegroupconsistingofIgGiIgG2,IgG3,IgG4,IgGSIgG6andIgG7.  

100151InsomeembodimentstheFcregionvariantisanFcvariantofanovineIgG 

selectedfromthegroupconsistingofIgGi, IgG2andIgG3.  
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S 

100161InsomeembodimentstheFcregionvariantisanFcvanantofacaprineJgG 

selectedfromthegroupconsistingofIgGi, JgG2andJgG3.  

[0017JAlsodisclosedisafusionmoleculecomprisingalivestockanimalJgGFcregion 

variantdisclosedhereinandapolypeptide.InsomeinstancesthelivestockanimalJgGFc 

regionvariantiscovalentlyattachedtothepolypeptide(e.g.,throughahingeregionora 

linker).Insomeinstancesthepolypeptideisaligandbindingdomainofalivestockanimal 

receptorproteinanextracellulardomainofalivestockanimalreceptorproteinoran 

antigen-bindingdomain.Insomeinstancesthepolypeptideisselectedfromtheligand 

bindingdomainorextracellulardomainofanJL-l3RulorJL-13Ru2,alivestockanimal 

erythropoietin(EPO),alivestockanimalCTLA4,alivestockanimalLFA3,alivestock 

animalVIEGFR1/VEGFR3, alivestockanimalIL-1RalivestockanimalGLP-1receptor 

agonistandalivestockanimalthrombopoietinbindingpeptide.Insomeinstancesthe 

polypeptideisanscFvananobodyorsingledomainantibody.InsomeinstancestheJgG 

FcregionvariantisavariantofalivestockanimalIgGlaantibodyFcregion.Insome 

instancestheJgGFcregionvariantisavariantofalivestockanimalIgGibantibodyFc 

region.InsomeinstancestheJgGFcregionvariantisavariantofalivestockanimalJgG2 

antibodyFcregion.  

100181InsomeaspectsthedisclosureprovidesapolypeptidecomprisinganJgGFcregion 

compnsesanaminoacidsubstitutionatatleastonepositionselectedfromthegroup 

consistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS250QS250ET250QT250E,1250Q,1250EA250QA250EV250QandV2501Th 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM252YM252WM252FT252YT252WT252FK252YK252WandK252F, 
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(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS254TS254RS254KS254HT254RT254KandT254H, 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DT256EM256AM256DM256EK256AK256DandK256E 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS286YS286FS286WS286LS286DS286ET286YT286FT286WT286L 

T286DandT2861W 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ309E, 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3llVQ311KQ311RQ311LQ311HE311VE311KE311RE311LE311H 

K311VK311RK311LK311HD311VD311KD311RD311LandD311H, 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

ofA426YA426FA426HV426YV426FV426HG426YG426FandG426H1, 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SLM428YM428FH428LH428YandH428F, 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434AN434HN434FN434SN434WN434YH434AH434FH434SH434Wand 

H434Y;and 

5 
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(x) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofY436HT436HF436HandV436R 

whereintheaminoacidpositionsarebasedonEUnumberingandwhereinthepolypeptide 

hasincreasedbindingaffinitytoanFcRnofthelivestockanimalwhencomparedtoanFc 

domainofthewildtypeJg& 

100191Insomeembodimentsthelivestockanimalisaporcine.  

100201Insomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatat 

leastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT25OQT250E,1250Qand1250K 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM252YM252WandM252K 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DandT256K 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT2S6YT286FT286WT286LT286DandT286K 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ309E, 
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(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3llVQ311KQ311RQ311LQ311HE311VE311KE311RE3llLandE3llIi 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofA426YA426FA426HV426YV426FandV426E 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM428LM428YM428FH428LH428YandH428F, 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434AN434HN434FN434SN434WN434YH434AH434FH434SH434Wand 

H434Y;and 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofY436HandT436H.  

100211Insomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatat 

leastonepositionselectedfromthegroupconsistingof 

livestockanimalwhereintheaminoacidsubstitutionisM252Y, 

(ii) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisT286F 

(iii) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309DorQ309V, 

(iv) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionis 11V, 

(v) apositionthatcorrespondstoaminoacidposition426ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisA426Y 

7 
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(vi) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisM428Yand 

(vii) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Y.  

[0022JInsomeembodimentsthewildtypeJgGFcisaporcineIgOFccomprisingan 

aminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:1to11.  

100231Insomeembodimentsthelivestockanimalisabovine.  

100241Insomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatat 

leastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT25OQandT250F 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM252YM252WM252FT252YT252WandT252F, 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

ofS2S4TS254R,5254KS254HT254RT254KandT2541+L 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT2S6AT256DandT256E, 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT286YT286FT286WT286LT286DandT286E, 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ309E, 

8 
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(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3llVQ311KQ311RQ311LandQ311H, 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofA426YA426FA426HV426YV426FandV426E 

(ix) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434AN434HN434FN434SN434WandN434Yand 

(x) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisY436H.  

100251Insomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatat 

leastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisT252Y 

(ii) apositionthatcorrespondstoaminoacidposition309ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309V 

(iii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

(iv) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Yand 

(v) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofY436H.  

[0026J InsomeembodimentsthewildtypeIgOFcisabovineJgGFccomprisingan 

aminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:12to14.  

9 
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100271 Insomeembodimentsthelivestockanimalisanequine.  

100281 Insomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatat 

leastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT25OQT250EA250QA250EV250QandV2501Th 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM252YM252WM252FK252YK252WandK252F 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS2S4TS254RS254KS254HT254RT254KandT2541+L 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DT256EM256AM256DM256EK256AK256DandK256E 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS286YS286FS286WS286LS286DS286ET286YT286FT286WT286L 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ309E, 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3llVQ311KQ311RQ311LQ311HK311VK311RK3llLandK3llI=L 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofA426YA426FA426HV426YV426FV426HG426YG426FandG426H1, 

10 
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(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SLM428YandM428F, 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434AN434HN434FN434SN434WN434YH434AH434FH434SH434Wand 

H434Y;and 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofY436HF436HandV436H.  

[0029JInsomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatat 

leastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisM252Y, 

(ii) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisT286E 

(iii) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309V, 

livestockanimalwhereintheaminoacidsubstitutionis 11V, 

(v) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisG426Yand 

(vi) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Y.  

100301 InsomeembodimentsthewildtypeJgGFcisanequineJgGFccomprisingan 

aminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:15to21.  

100311 Insomeembodimentsthelivestockanimalisanovine.  

11 

(iv) apositionthatcorrespondstoaminoacidposition311ofawildtypeIgOofthe
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100321 Insomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatat 

leastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS250QS250ET250QandT250F 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM252YM252WM252FT252YT252WandT252F, 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS254RS254KS254HT254RT254KandT254H, 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DandT2561Th 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT2S6YT286FT286WT286LT286DandT2861Th 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

ofQ3O9VQ309DandQ309E, 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3llVQ311KQ311RQ311LQ311HD311VD311KD311RD311LandD311H 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofV426YV426FandV426W 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SLM428YandM428K 

12 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting
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(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434AN434HN434FN434SN434WandN434Yand 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisY436H.  

[0033J InsomeembodimentsthewildtypeIgOFcisanovineJgGFccomprisingan 

aminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:22to24.  

Insomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatatleastone 

positionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisT252Y, 

(ii) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309V9 

(iii) apositionthatcorrespondstoaminoacidposition311ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionis 11V, 

(iv) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SYand 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Y.  

[0034J InsomeembodimentsthewildtypeIgOFcisanovineJgGFccomprisingan 

aminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:22to24.  

100351Insomeembodimentsthelivestockanimalisacaprine.  

100361 Insomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatat 

leastonepositionselectedfromthegroupconsistingof 

13 
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(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS250QS250ET250QandT250E, 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM252YM252WM252FT252YT252WandT252F, 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS254RS254KS254HT254RT254KandT254J1 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DT256EK256AK256DandK2561Th 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT286YT286FT286WT286LT286DandT286E, 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ309E, 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3llVQ311KQ311RQ311LQ311HK311VK311RK311LK311HD311V 

D311KD311RD311LandD311R 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofA426YA426FA426HV426YV426FandV426E 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SLM428YandM428K 
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(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434AN434HN434FN434SN434WandN434Yand 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisY436H.  

[0037J InsomeembodimentsthewildtypeIgOFcisacaprineIgOFccomprisingan 

aminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:25to27.  

100381 Insomeembodimentsthepolypeptidecomprisesattwoormoreoftheatleast 

oneaminoacidsubstitutionswhereinthetwoormoreaminoacidsubstitutionsareat 

differentpositionsandwhereinthepolypeptidehasincreasedbindingaffinitytoanFcRn 

ofthelivestockanimalwhencomparedto(a)anFcdomainofthewildtypeJgGofthe 

livestockanimaland(b)apolypeptidecomprisingonlyoneofthetwoormoreaminoacid 

substitutions.  
e 

100391 Insomeembodimentsthepolypeptidefurthercomprisesabindingdomain.In 

someembodimentsthebindingdomaincomprises(i)sixcomplementaritydetermining 

regions(CDRs)ofanimmunoglobulinmolecule;(ii)aligandbindingdomainofareceptor 

proteinofthelivestockanimal,(iii)ananobodyor(iv)anextracellulardomainofa 

100401 Insomeembodimentsthebindingdomainspecificallybindstoanantigen 

selectedfromthegroupconsistingofNGFTrKAADAMTSILL-iIL-2,IL-4,IL-4R 

Angiotensintype1(ATi)receptorAngiotensintype2(AT2)receptorIL-5,IL-12IlL-13 

IL-31IL-33,CD3,CD2OCD47,CDS2,andcomplementsystemcomplex.  

100411Insomeembodimentsaspecificbindingbetweenabindingdomain(e.g.,abinding 

domainofanantibody)andanantigenisrepresentedbyaKDvalue.KDistheratioofthe 

antibodydissociationrate(koff)totheantibodyassociationrate(k 0 ~ )oftheantibody.The 

KDvaluescanbedeterminedbymeasuringthek 0 ~ andkoffratesofaspecific 

antibody/antigeninteractionandthenusingaratioofthesevaluestocalculatetheKDvalue.  

ThesmallertheKDvaluethegreatertheaffinityoftheantibody(orabindingdomain 
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thereof)foritstarget.InsomeembodimentstheKDvalueforaspecificbindingranges 

fromabout106toabout1012(e.g.,10-6,io-~, , io-~,10-10, or1012).  

[0042J Insomeembodimentsthepolypeptidefurthercomprisesaproteinselectedfrom 

thegroupconsistingofEPOCTLA4,LFA3,VEGFR1/VEGFR3,IL-iRJL-4RGLP-1 

receptoragonistandThrombopoietinbindingpeptide.  

[0043J InsomeembodimentsthepolypeptidebindstoanFcRnofthelivestockanimal 

atahigherlevelatanacidicpHthanataneutralpH.  

100441 InsomeembodimentsthepolypeptidebindstoanFcRnofthelivestockanimal 

atahigherlevelatpH5.5thanatpH7.4.  

100451 InsomeembodimentsthepolypeptidebindstoanFcRnofthelivestockanimal 

atahigherlevelatpH6.0thanatpH7.4.  

100461 Alsodisclosedhereinisapharmaceuticalcompositioncomprising(i)the 

polypeptideasdescribedhereinand(ii)apharmaceuticallyacceptableexcipient.  

[0047J Thepresentdisclosurealsoextendstoanucleicacidornucleicacidsencoding 

thepolypeptideasdescribedherein.  

100481 Inanotheraspectdisclosedhereinthereisprovidedanexpressionvectoror 
S 

expressionvectorscompnsingthenucleicacidornucleicacidsasdescribedherein.The 

presentdisclosurealsoextendstoahostcellcomprisingthenucleicacidornucleicacids 

100491 Alsodisclosedhereinisamethodofmakingapolypeptidethemethod 

comprising: 

(a) providinganucleicacidornucleicacidsasdisclosedherein 

(b) expressingthenucleicacidornucleicacidsinahostcellculturetherebyproducing 

thepolypeptideand 

(c) collectingthepolypeptideproducedin(b)fromthehostcellculture.  

100501 Insomeembodimentsthemethodfurthercomprisesformulatingthepolypeptide 

asapharmaceuticalformulation.  

100511 Thepresentdisclosurealsoextendstoamethodoftreatingadiseaseordisorder 

inalivestockanimalinneedthereofthemethodcomprisingadministeringaneffective 
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amountofacompositioncomprisingthepharmaceuticalcompositionasdisclosedherein 

tothelivestockanimal.  

[0052J Thepresentdisclosurealsoextendstoamethodofpreventingadiseaseor 

disorderinalivestockanimalinneedthereof',themethodcomprisingadministeringan 

effectiveamountofacompositioncomprisingthepharmaceuticalcompositionasdisclosed 

hereintothelivestockanimal.  

100531 Insomeembodimentsthediseaseordisorderisanallergychronicpainacute 

painaninflammatorydiseaseanautoimmunediseaseanendocrinediseasea 

gastrointestinaldiseaseacardiovasculardiseasearenaldiseaseafertilityrelateddisorder 

aninfectiousdiseaseoracancer.  

[0054J Insomeembodimentsthediseaseordisorderisatopicdermatitisallergic 

dermatitisosteoarthriticpainarthritisanemiaorobesity.  

100551 Unlessotherwisedefinedalltechnicalandscientifictermsusedhereinhavethe 

samemeaningascommonlyunderstoodbyoneofordinaryskillinthearttowhichthis 

inventionbelongs.Althoughmethodsandmaterialssimilarorequivalenttothosedescribed 

hereincanbeusedinthepracticeortestingofthepresentinventiontheexemplarymethods 

andmaterialsaredescribedbelow.Allpublicationspatentapplicationspatentsandother 

referencesmentionedhereinareincorporatedbyreferenceintheirentirety.Incaseof 

methodsandexamplesareillustrativeonlyandnotintendedtobelimiting.  

100561 Otherfeaturesandadvantagesoftheinventionwillbeapparentfromthe 

followingdetaileddescriptionandfromtheclaims.  

BR[EITDESCRIPTIONOFTHEDRAWINGS 

FIG.1showsthealignmentoftheaminoacidsequencesofthewild-typeFc 

regionsofporcineIgGlaovineIgGibovineIgGiequineIgGifelineIgGlacanine 

JgGBandhumanIgGi. ThesesequencesareassignedSEQlIDNOs.:30-36respectively.  

17 
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FIGs.2A-2JshowthepurityoftheporcineantibodieswiththeFcvariants 

determinedbyscanningdensitometryofcoomassieblue-stainedSDS/PAGEgels.The 

purityofeachantibodywas>900o.  

FIGs.3A-3JshowthepurityoftheovineantibodieswiththeFcvariants 

determinedbyscanningdensitometryofcoomassieblue-stainedSDS/PAGEgels.The 

purityofeachantibodywas>900o.  

FIGs.4A-4JshowthepurityofthebovineantibodieswiththeFcvariants 

determinedbyscanningdensitometryofcoomassieblue-stainedSDS/PAGEgels.The 

purityofeachantibodywas>900o.  

vanants 

FIGs.SA-SJshowthepurityoftheequineantibodieswiththeFc e 

determinedbyscanningdensitometryofcoomassieblue-stainedSDS/PAGEgels.The 

purityofeachantibodywas>900o.  

FIGs.6A-6JshowthesensogramsofkineticbindingdatafortheporcineJgG 

variantsandwild-type.  

FIGs.7A-7JshowthesensogramsofkineticbindingdatafortheovineJgG 

FIGs.8A-8JshowthesensogramsofkineticbindingdataforthebovineJgG 

variantsandwild-type.  

FIGs.9A-9JshowthesensogramsofkineticbindingdatafortheequineJgG 

variantsandwild-type.  

DETAILEDDESCRIPTION 

100571 Withtheincreasinguseofpolypeptide(e.g.,antibodiesligand-bindingdomains 

ofreceptorsenzymes, ligandspeptides)astherapeuticsforthepreventionandtreatment 

ofawidevarietyofdiseasesthataffectlivestockanimalsitisimportanttodevelop 
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polypeptideswithextendedhalf-lifeespeciallyforthepreventionortreatmentofchronic 

diseasesinwhichapolypeptidemustbeadministeredrepetitively.  

[0058J AccordinglythisdisclosurefeaturesimmunoglobulinFcregionsoflivestock 

animalsorFcRn-bindingregionsthereofcomprisingmutationsthatenhancethehalf-life 

ofthepolypeptideorpolypeptidescomprisingthesesequencesinthelivestockanimal.  

Alsodisclosedarepolypeptidescomprisingthesedomainsandmethodsoftheiruse.These 

peptidescanbeusedforvarioustherapeuticanddiagnosticpurposes.  

100591 Wherevaluesaredescribedintermsofrangesitshouldbeunderstoodthatthe 

descriptionincludesthedisclosureofallpossiblesub-rangeswithinsuchrangesaswellas 

specificnumericalvaluesthatfallwithinsuchrangesirrespectiveofwhetheraspecific 

numericalvalueorspecificsub-rangeisexpresslystated.Allnumericaldesignationse.g., 

pHtemperaturetimeconcentration andmolecularweight includingrangesare 

approximationswhicharevaried(+)or(- )byincrementsof1.0or0.1, appropriate 

oralternativelybyavariationof+1-150o oralternatively100ooralternatively50o or 

alternatively20o.Itistobeunderstoodalthoughnotalwaysexplicitlystatedthatall 

numericaldesignationsareprecededbytheterm"about".Italsoistobeunderstood 

althoughnotalwaysexplicitlystatedthatthereagentsdescribedhereinaremerely 

exemplaryandthatequivalentsofsuchareknownintheart.  

amountorconcentrationandthelikeismeanttoencompassvariationsof200o 100~ 50o 

100,0.500,oreven0.10 ofthespecifiedamount.  

PorcineAntibodies 

100611PigstypicallyhaveelevenIgOheavychainsreferredtoasIgGlaIgGibJgG2a 

JgG2bJgG3,JgG4aJgG4bJgG5aJgG5bJgG6aandJgG6b.Theseheavychains 

representelevendifferentsubclassesofporcineJgG.TheaminoacidandDNAsequences 

fortheseheavychainsareavailablefromtheGENBANKdatabase.Illustrativeexamples 

oftheaminoacidsequencesoftheCR2andCR3domainsofeachoftheelevenporcine 

JgGheavychainFcregionsareshownbelow(CR2domainsareunderlined),andthe 
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GenBankaccessionnumber(fortheaminoacidsequenceormRNAsequencefromwhich 

theaminoacidsequenceisderived)ofeachheavychainFcregionisindicated: 

9 (Susscrofa)IgGEcsequences 

100621IgGla(GenBankAAA52219.1) 

GCEVAGPS~/FWPPKPKDTLMJS0TPEVTCVVXTRVSKEHAEVQFSWYVDEWJWJIJ 

TAETRPKEEQFNSTYRVVSVLPJQHQDWLKGKEFKCKXNNXIJLPAPITRTJSKAJ 

GQSREPQVYTLPPPAEELSRSKVTVTCLVJGFYPPDJHVIIWKSNGQPEPEGNYRTT 

PPQQDVDGTFFLYSKLAVDKARWDHGETFECAWVIJTEALHNHYTQKSISKTQGK 

(SEQlIDNO:1) 

[0063JIgGib(GenBankAAA52216.1) 

GCEVAGPS~fFWPPKPKDTLMJS0TPEVTCVVVDVSKEHAEVQFSWYVDEWEVII 

TAETRPKEEQFNSTYRVVSVLPJQHQDWLKGKEFKCKVNNVDLPAPITRTJSKAJ 

EiQSREPQVYTLPPPAEELSRSKVTLTCLVJGFYPPDJHVEWKSNGQPEPENTYRTT 

PPQQDVDGTFFLYSKLAVDKARWDHGDKFECAVMHIEALHNHYTQKSISKTQGK 

(SEQlIDNO:2) 

100641JgG2a(GenBankU03779) 

ACESPGPSVFJFPPKPKDTLMJSRTPQVTCVVVDVSQENPEVQFSWYVDGVJWHT 

GQTREPQVYTLPPHALEELSRSKVSITCLVJGFYPPDDVEWQRNGQPEPEGNYRTT 

PPQQDVDGTYFLYSKFSVDKASWQGGGWQCAVMHEALLHNHYTQKSISKTPGK 

(SEQJDNO:3) 

100651JgG2b(GenBankUO378O) 

ACESPGPSVFJFPPKPKDTLMJSRTPQVTCVVVDVSQENPEVQFSWYVDEWJWHT 

AQTRPKEEQFNSTYRVVSVLPJQHQDWLNGKEFKCKVNNKDLPAPITRIISKAK 

GQTREPQVYTLPPHAEELSRSKVSITCLVJGFYPPDDVEWQRNGQPEPEGNYRTT 

PPQQDVDGTYFLYSKFSVDKASWQGGGIFQCAVMHEALHNHYTQKSISKTPGK 

(SEQlIDNO:4) 

100661JgG3(GenBankABY858lO.1) 

20 

AQTRPKEEQFNSTYRVVSVLPJQHQDWLNGKEFKCKVNNKDLPAPITRIJSKAJ(
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AAIWLGAPSXTLFPPKPKDJLMJSRTPKVTCVVXT3VSQEEAEVQFSWYVDGVQL 

YTAQTRPMEEQFNSTYRVVSVLPJQHQDWLKGKEFKCKVNNKDLLSPJTRTJSKA 

fliPSRVPQVYTLPPAWEEL5K5KVSITCLVTGFYPPDJDVEWQSNGQQEPEGNYR 

TTPPQQDVDGTYFLYSKLAVDKVRWQRGDLFQCAVMHEALHNHYTQKSISKTQ 

GK(SEQIDNO:5) 

[0067JJgG4a(GenBankAAA52220.1) 

ACEGPGPSAFJFPPKPKDTLMJSRTPKVTCVVVDVSQENPEVOFSWYXIJGYISYRT 

AQTRPKEEQFNSTYRVVSVLPJQHQDWLNGKEFKCKVNNKDLPAPITRIJSKM( 

GQTREPQVYTLPPPTEELSRSKVTLTCLVTGFYPPDJDVEWQRNGQPEPEGNYRT 

TPPQQDVDGTYFLYSKLAVDKASWQRGDTFQCAVMHEALHNHYTQKSJFKTPG 

K(SEQIDNO:6) 

100681JgG4b(GenBankABYSS8O6.1) 

ACEGPGPSAFJFPPKPKDTLMJSRTPKVTCVVVDVSQENPEVOFSWYXIJGXIWHT 

AQTRPKEEQFNSTYRVVSVLLJQHQDWLNGKEFKCKVNNKDLPAPJTRJJSKAK 

GQTREPQVYTLPPPTEELSRSKVTLTCLVTGFYPPDJDVEWQRNGQPEPEGNYRT 

TPPQQDVDGTYFLYSKLAVDKASWQRGDTFQCAVMHEALHNHYT(SEQID 

NO:7) 

100691JgGSa(GenBankABYSS8O9.1) 

AETRPKEEQFNSTYRVVSVLPJQHEDWLKGKEFECKVNNEDLPGPJTRTJSKAK 

GV~/J(SPEVYTLPPPAEEL5K5JVTLTCLVKSJFPPFKWEWK1NGKPEPENAYRT 

SKLAVDKAR 
TPPQEDEDRTYFLY WDHGETFECAVMHFALHNHYTQKSISKTQG 
K(SEQIDNO:8) 

100701JgG5b(GenBankAB699687) 

JCPVAGPSXTIIFPPKPKDWMJSRTPEVTCVVVDVSKEHAEVQFSWYVDGEEVH 

TAETRPKEEQFNSTYRVVSVLPJQHEDWLKGKEFECKVNNEDLPGPJTRTJSKAK 

GV~7J(SPEVYTLPPPAEEL5K5JVTLTCLVKSFFPPFJH\[EWK1NGKPEPENAYRTTP 

PQEDEDGTYFLYSKFSVEKFRWHSGGIIICAVMHEALHNHYTEKSVSQTPGK 

(SEQJDNO:9) 

21 

GCEVAGPS~/FWPPKPKDWMJSRTPEVTCVVVDVSKEHAEVQFSWYVDGEEWIT
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100711JgG6a(GenBankAB699687) 

ACEGPGPSAFJFPPKPKDTLMJSRTPKVTCVVVDVSQENPEVOFSWYVDGYISYRT 

AQTRPKEEQFNSTYRVVSVLPJQHQDWLNGKEFKCKVNNKDLPAPITRIJSKAK 

GQTREPQVYTLPPPTEELSRSKLSVTCLJTGFYPPDJDVEWQRNGQPEPEGNYRTT 

PPQQDVDGTYFLYSKLAVDKASWQRGDPFQCAVMHEALHNHYTQKSJFKTPGN 

(SEQlIDNO:10) 

100721JgG6b(GenBankABY8S805.1) 

ACEGNGPSVFJFPPKPKDTLMJSRTPEVTCVVVDVSQENPEVOFSWYVDGEEWIT 

AETRPKEEQFNSTYRVVSVLPJQHQDWLKGKEFECKVNNKDLPAPJTRJJSKAKG 

PSREPQVYTLSPSAISELSRSKVSJTCLVTGFYPPDJDW~WKSNGQPEPEGNYRSTPP 

QEDEDGTYFLYSKLAVDKARLQSGGIIICAVMHFALHNHYTQKSISKT(SEQID 

NO:11) 

100731TheCR2regionofaporcineantibodycomprisesorconsistsofaminoacids231to 

340(accordingtoEUnumbering)ofaporcineIgOantibody.Itistobeunderstoodthatthe 

CR2regionmayincludeonetosix(e.g.,1,2,3,4,5,6)additionalaminoacidsordeletions 

attheirNand/orC-terminus.  

100741TheCR3regionofaporcineantibodycomprisesorconsistsofaminoacids341to 

447(accordingtoEUnumbering)ofaporcineJgGantibody.Itistobeunderstoodthatthe 

attheirNand/orC-terminus.  

100751TheFcregionofaporcineJgGantibodycomprisesorconsistsofaminoacids231 

to447(accordingtoEUnumbering)ofaporcineIgOantibody.  

100761Table1belowcomparestheaminoacidsequencesoftheCH2andCH3domains 

ofhumanIgGi, canineIgOBandfelineIgGiawitheachoftheelevenporcineJgG 

isotypesbasedonEUnumbering: 
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SubstitutionsinporcineIgGFcthatImproveHalf-Life 

[0077JIncreasedserumpersistenceisabeneficialpropertyfortherapeuticpolypeptides.  

ThisdisclosurefeaturessubstitutionsinwildtypeporcineIgGiaIgGibJgG2aJgG2b 

JgG3,JgG4aJgG4bJgG5aJgG5bJgG6aandJgG6bFcregionsthatenhancethehalf-life 

ofapolypeptideorpolypeptidescomprisingtheseFcregionsinapigrelativetoacontrol 

polypeptideorcontrolpolypeptides whereinthecontrolpolypeptideorcontrol 

polypeptidesareidenticaltothepolypeptideorpolypeptidesexceptforhavingthe 

correspondingwildtypeporcineJgGFcregioninplaceoftheJgGFcregionvariant.The 

substitutionstoincreasehalf-lifemaybemadeinoneormoreofaporcineCH2regiona 

porcineCR3regionorinthecontextofaporcineFc(e.g.,aCH2+CH3)region.  

100781ThepresentdisclosureprovidesapolypeptidecomprisingaporcineJgGFcregion 

variantoraporcineFcRn-bindingregionthereofwhereinthepolypeptidecomprisesan 

aminoacidsubstitutionatatleastone(e.g.,1,2,3,4,5,6,7,8,9,10or11)positionselected 

fromthegroupconsistingof: 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeporcineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT250Q, 

T2SOE,1250Qand1250K 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeporcineJgG, 

M252WandM252F, 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeporcineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofS254T, 

S254RS254KandS25411 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeporcineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT256A, 

T256DandT256K 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeporcineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT286Y, 

T286FT286WT286LT286DandT286F 
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whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofM252Y,
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(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeporcineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofQ309V, 

Q309DandQ309F 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeporcineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingof 11V, 

Q311KQ311RQ311LQ311HE311VE311KE311RE311LandE311H, 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeporcineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofA426Y, 

A426FA426HV426YV426FandV426ff 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeporcineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofM428L, 

M428YM428FH428LH428YandH428F, 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeporcineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofN434A, 

N434HN434FN434SN434WN434YH434AH434FH434SH434WandH434Y, 

and 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeporcineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofY436Hand 

T436H.  

polypeptidehasincreasedbindingaffinitytobovineFcRnwhencomparedtoanFc 

domainofthewildtypeporcineJg& 

100791Insomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatat 

leastone(e.g.,1,2,3,4,5,6,or7)positionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisM252Y~ 

(ii) apositionthatcorrespondstoaminoacidposition286ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisT286F 

(iii) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309DorQ309V, 

33 

whereintheaminoacidpositionsarebasedonEUnumberingandwhereinthe
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(iv) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ311V9 

(v) apositionthatcorrespondstoaminoacidposition426ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisA426Y 

(vi) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisM428Yand 

(vii) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Y.  

100801Insomeembodimentsthepolypeptidehasincreasedbindingaffinitytoporcine 

FcRnatapHofabout5.0toabout6.5(e.g.,about5.5orabout6.0)whencomparedtoan 

FcdomainofthewildtypeporcineJgGatthesamepH.  

100811Insomeembodimentsthepolypeptidecomprisesanaminoacidsequencethatisat 

least80%(e.g.,atleast850o900o,920o,940o,950o,960o970o98%or990o)identicalto 

anaminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:1to11.  

100821InsomeinstancesthisdisclosureprovidesaporcineIgGCR2domainvariant 

compnsinganaminoacidsequencethatisatleast750o atleast800oatleast850oatleast 

9 0 0 oatleast9 5 0 oatleast96%,atleast97%,atleast980ooratleast99O~identicaltothe 

CR2domainsshowninanyoneofSEQIDNOs.:1to11. AlsoprovidedareporcineIgG 

CR2domainsshowninSEQIDNOs.:1to11by1to15(e.g.,by1,2,3,4,5,6,7,8,9, 

10,11,12,13,14,or15)aminoacids.  

100831InsomeinstancesthisdisclosurefeaturesaporcineIgGCH3domainvariant 

comprisinganaminoacidsequencethatisatleast750o atleast80~oatleast850oatleast 

90~0,atleast950oatleast960oatleast970ooratleast98~ooratleast990oidenticalto 

theaminoacidsequenceoftheCR3domainshowninanyoneofSEQIDNOs.:1to11.  
AlsofeaturedareporcineIgOCR3domain S 

vanantscomprisinganaminoacidsequence 

thatvariesfromanyoneoftheCR3domainsequencesshowninanyoneofSEQIDNOs.:1 

to11by1to15(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14,or15)aminoacids.  

34 
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100841InsomeinstancesthisdisclosurefeaturesaporcineJgGFcregionvariant 

comprisinganaminoacidsequencethatisatleast750oatleast800oatleast850oatleast 

9 0 0 oatleast9 5 0 oatleast96%,atleast97%,atleast980ooratleast990oidenticaltothe 

aminoacidsequencesetforthinanyoneofSEQIDNOs.:1to11. Alsodisclosedare 
S S 

porcineJgGFcregionvanantscomprisinganaminoacidsequencethatvanesfromany 

oneofSEQIIDNOsxlto11by1to2O(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14 

15,16,17,18,19,or2O)aminoacids.  

100851Insomeembodimentsprovidedareapolypeptideorpolypeptidescomprisinga 

porcineJgGFcCR2domainvarianttheCR2domainvariantcomprisinganaminoacid 

sequencethatisatleast750o atleast800~atleast850oatleast900~atleast950oatleast 

9600 atleast970oatleast980ooratleast990oS totheaminoacidsequenceofthe 

CR2domainshowninanyoneofSEQIDNOs.:1to11.  

100861Insomeembodimentsfeaturedareapolypeptideorpolypeptidescomprisinga 

porcineIgOFcCR3domainvarianttheCR3domainvariantcomprisinganaminoacid 

sequencethatisatleast750o atleast800~atleast850oatleast900~atleast950oatleast 

9600 atleast970o atleast980ooratleast990oS totheaminoacidsequenceofthe 

CR3domainshowninanyoneofSEQIDNOs.:1to11.  

100871Insomeembodimentsfeaturedareapolypeptideorpolypeptidescomprisinga 

porcineIgOFcregionvarianttheFcregionvariantcomprisinganaminoacidsequence 

least970o atleast980ooratleast990oidenticaltotheaminoacidsequencesetforthinany 

oneofSEQIDNOs.:1to11.  

BovineAntibodies 

100881BovinetypicallyhavethreeIgGheavychainsreferredtoasIgGi, IgG2,andIgG3.  

TheseheavychainsrepresentthreedifferentsubclassesofbovineIgG.Theaminoacidand 

DNAsequencesfortheseheavychainsareavailablefromtheGENBANKdatabase.  

IllustrativeexamplesoftheaminoacidsequencesoftheCR2andCR3domainsofeachof 

thethreebovineIgGheavychainFcregionsareshownbelow(CR2domainsare 

underlined),andtheGenBankaccessionnumber(fortheaminoacidsequenceormRNA 

35 

thatisatleast750oatleast800oatleast850oatleast oatleast950oatleast960oat
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sequencefromwhichtheaminoacidsequenceisderived)ofeachheavychainFcregionis 

indicated: 

BovineBosTaurus 

100891IgGi(GenBankABE686l9.1) 

PPELPGGPSXTJFPPKPKDTLTJSGTPEVTCVV~7DVGHDDPFVKFSWFVDNVEVNT 

ATTKPREEQFNSTYRVVSALRJQHQDWTGGKEFKCKWJNEGLPAPWRTJSRTKG 

PAREPQVYVLAPPQEELSKSTVSLTCMVTSFYPDYJAVIIWQRNGQPESEDKYGT 

TPPQLDADSSYFLYSKLRVDRNSWQEGDTYTCVVMHEALHNHYTQKST5KSA 

(SEQlIDNO:12) 

100901JgG2(GenBankAQT27057.1) 

CX~RZEPSXIJFPPKPKDTLMJTGTPEVTCVVVNVGHDNPEVQFSWF~/DDWNHTA 

RTKPREEQFNSTYRVVSALPJQHQDWTGGKEFKCKVNJKGLSASWRJJSRSK 

GPAREPQVYVLDPPKEEL5K5TVSVTCMVJGFYPEDVDVIEWQRDRQTBSEDKYR 

TTPPQLDADRSYFLYSKLRVDRNSWQRGGTYTCVVMHEALHNHYMQKST5KSA 

GK(SEQIDNO:13) 

[0091JJgG3(GenBankAAC4S76l.1) 

RTKPREEQFNSTYRVVSALRJQHQDWL0GKEFKCKVNNKGLPAPWRTJSRTK 

GQAREPQVYVLAPPREEL5K5TLSLTCLJTGFYPEEJDVEWQRNGQPESEDKYHTT 

APQLDADGSYFLYSKLRVNKSSWQEGDHYTCAVMHEALRNHYKEKSJSRSPGK 

(SEQlIDNO:14) 

100921TheCR2regionofabovineantibodycomprisesorconsistsofaminoacids231to 

340(accordingtoEUnumbering)ofabovineIgOantibody.Itistobeunderstoodthatthe 

CR2regionmayincludeonetosix(e.g.,1,2,3,4,5,6)additionalaminoacidsordeletions 

attheirNand/orC-terminus.  
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100931TheCR3regionofabovineantibodycomprisesorconsistsofaminoacids341to 

447(accordingtoEUnumbering)ofabovineJgGantibody.Itistobeunderstoodthatthe 

CR3regionmayincludeonetosix(e.g.,1,2,3,4,5,6)additionalaminoacidsordeletions 

attheirNand/orC-terminus.  

100941TheFcregionofabovineJgGantibodycomprisesorconsistsofaminoacids231 

to447(accordingtoEUnumbering)ofabovineJgGantibody.  

100951Table2belowcomparestheaminoacidsequencesoftheCH2andCH3domains 

ofhumanIgGi, canineIgOBandfelineIgGiawitheachofthethreebovineIgOisotypes 
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Table: 

____________________ CR2Domain __________ 

EU Human Canine Feline Bovine Bovine Bovine 
number IgGi IgGB IgGla IgGi IgG2 IgG3 

231 A A P P ______________ 

232 P P P P ________________ 

233 B B B B ________ B 
234 L M M L ________ P 

235 L L L P ________ L 

236 G G G G ________ G 
237 0 0 0 0 _____ 0 

238 P P P P P L 

239 S S S S S S 
240 V V I V V V 

241 F F F F F F 

242 L I I I I I 

243 F F F F F F 

244 P P P P P P 

245 P P P P P P 

246 K K K K K K 

247 P P P P P P 

248 K K K K K K 

249 D D D D D D 

250 T T T T T T 

252 M L S T M T 

253 I I I I I I 

254 5 A S S T S 

255 R R R 0 0 0 
256 T T T T T T 

257 P P P P P P 

258 B B B B B B 

259 V V V V V V 

260 T T T T T T 

261 C C C C C C 

262 V V L V V V 

263 V V V V V V 
264 V V V V V V 

38 

251 L L L L L L
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265 D D D D N D 

266 V L L V V V 

267 S D G G G G 

268 H P P H H Q 
269 B B D D D D 

270 D D D D N D 

271 P P S P P P 

272 B B D B B B 

273 V V V V V V 
274 K Q Q K Q Q 
275 F I I F F F 

276 N S T S S S 
277 W W W W W w 
278 Y F F F F F 

279 V V V V V V 

280 D D D D D D 

282 G G N N D D 

282 V K T V V V 

283 B Q Q B B B 
284 V M V V V V 

285 H Q Y N H H 

286 N T T T T T 
287 A A A A A A 

288 K K K T R R 

290 K Q S K K K 

291 P P P P P P 

292 R R R R R R 

293 B B B B B B 

294 B B B B B B 

295 Q Q Q Q Q Q 
296 Y F F F F F 

297 N N N N N N 
298 5 G 5 5 5 5 

299 T T T T T T 

300 Y Y Y Y Y Y 

301 R R R R R R 

302 V V V V V V 
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303 V V V V V V 

304 S S S S S S 
305 V V V A A A 

306 L L L L L L 

307 T P P R P R 
308 V I I I I I 

309 L G L Q Q Q 
310 H H H H H H 

311 Q Q Q Q Q Q 
312 D D D D D D 

313 w w w w w w 
314 L L L T T L 

315 N K K 0 0 Q 
316 0 G 0 0 0 0 

317 K K K K K K 

318 B Q B B B B 

319 Y F F F F F 

320 K T K K K K 

321 C C C C C C 
322 K K K K K K 

323 V V V V V V 

324 S N N H N N 
325 N N S N I N 

326 K K K B K K 

328 L L L L L L 

329 P P P P S P 

330 A S S A A A 

331 P P P P S P 

332 I I I I I I 

333 B B B V V V 

334 K R R R R R 

335 T T T T I T 

336 I I I I I I 

337 S S S S S S 

338 K K K R R R 

339 A A A T S T 

340 K R K K K K 
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____________________ CR3Domain __________ 

EU Human Canine Feline Bovine Bovine Bovine 
number IgGi IgGB IgGla IgGi IgG2 IgG3 

341 G ci G __________ G 

342 Q Q Q P P Q 
343 P A P A A A 

344 R H H R R R 

345 B Q B B B B 

346 P P P P P P 

347 Q S Q Q Q Q 
348 V V V V V V 

349 Y Y Y Y Y Y 

350 T V V V V V 

351 L L L L L L 

352 P P P A D A 

353 P P P P P P 

354 S S A P P P 

355 R R Q Q K R 

356 D B B B B B 
357 B B B B B B 

358 L L L L L L 

359 T S S S S S 

360 K K R K K K 

362 Q T K T T T 

363 V V V V V L 

364 S S S S S S 
365 L L V L V L 

366 T T T T T T 

367 C C C C C C 

368 L L L M M L 
369 V I I V V I 

370 K K K T I T 
371 ci D S S ci ci 

372 F F F F F F 

373 Y F H Y Y Y 

374 P P P P P P 

41 
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375 S P P D B B 

376 D D D Y D B 
377 I I I I V I 

378 A D A A D D 

379 V V V V V V 
380 B B B B B B 

381 W W W W W w 

382 B Q B Q Q Q 
383 S S I R R R 
384 N N T N D N 

385 G G G G R G 

386 Q Q Q Q Q Q 
387 P Q P P T P 

388 B B B B B B 
389(a) N P P S S S 

389b __________ B B B B B 

389c __________ S N D D D 
390 N K N K K K 

391 Y Y Y Y Y Y 
392 K R R 0 R H 

393 T T T T T T 
394 T T T T T T 

395 P P P P P A 

396 P P P P P P 

398 L L L L L L 

399 D D D D D D 

400 5 B S A A A 

401 D D D D D D 

402 0 0 0 5 R U 

403 5 5 T S S S 

404 F Y Y Y Y Y 

405 F F F F F F 

406 L L V L L L 

407 Y Y Y Y Y Y 

408 S S S S S S 

409 K K K K K K 

410 L L L L L L 
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411 T S S R R R 

412 V V V V V V 
413 D D D D D N 

414 K K R R R K 

415 S S S N N S 
416 R R H S S S 

417 W W W W W w 
418 Q Q Q Q Q Q 
419 Q R R B R B 
420 G G G G G G 

421 N D N D G D 

422 V T T T T H 
423 F F Y Y Y Y 

424 5 I T T T T 

425 C C C C C C 

426 S A S V V A 

427 V V V V V V 

428 M M S M M M 

429 H H H H H H 

430 B B B B B B 

431 A A A A A A 

432 L L L L L L 

433 H H H H H R 

434 N N 5 N N N 

436 Y Y H Y Y Y 

437 T T T T M K 

438 Q Q Q Q Q B 
439 K B K K K K 

440 5 5 5 5 5 5 

441 L L L T T I 

442 S S T S S S 
443 L H Q K K R 

444 5 5 5 5 5 5 
445 P P P A A P 

446 G G G G G G 

447 K K K K K K 
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SubstitutionsinbovineIgGFethatImproveHalf-Life 

100961Increasedserumpersistenceisabeneficialpropertyfortherapeuticpolypeptides.  

ThisdisclosurefeaturessubstitutionsinwildtypebovineIgGi, JgG2andJgG3Fcregions 

thatenhancethehalf-lifeofapolypeptideorpolypeptidescomprisingtheseFcregionsin 

abovinerelativetoacontrolpolypeptideorcontrolpolypeptideswhereinthecontrol 

polypeptideorcontrolpolypeptidesareidenticaltothepolypeptideorpolypeptidesexcept 

forhavingthecorrespondingwildtypebovineJgGFcregioninplaceoftheJgGFcregion 

variant.Thesubstitutionstoincreasehalf-lifemaybemadeinoneormoreofabovineCR2 

domainabovineCR3domainorinthecontextofabovineFc(e.g.,aCH2+CH3)region.  

100971ThepresentdisclosureprovidesapolypeptidecomprisingabovineJgGFcregion 

variantorabovineFcRn-bindingregionthereofwhereinthepolypeptidecomprisesan 

aminoacidsubstitutionatatleastone(e.g.,1,2,3,4,5,6,7,8,9,10or11)position 

selectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypebovineIgO, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT2SOQand 

T250F 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypebovineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofM252Y, 

M252WM252FT252YT252WandT252K 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofS254T, 

S254RS254KS254HT254RT254KandT254H, 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypebovineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT256A, 

T256DandT2561Th 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypebovineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT286Y, 

T286FT286WT286LT286DandT286F 
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(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypebovineJgG,
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(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypebovineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofQ309V, 

Q309DandQ309F 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypebovineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingof 11V, 

Q311KQ311RQ311LandQ311R 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypebovineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofA426Y, 

A426FA426HV426YV426FandV426ff 

(ix) apositionthatcorrespondstoaminoacidposition434ofawildtypebovineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofN434A, 

N434HN434FN434SN434WandN434Yand 

(x) apositionthatcorrespondstoaminoacidposition436ofawildtypebovineJgG, 

whereintheaminoacidsubstitutionisY436H, 

whereintheaminoacidpositionsarebasedonEUnumberingandwhereinthe 

polypeptidehasincreasedbindingaffinitytobovineFcRnwhencomparedtoanFc 

domainofthewildtypebovineJg& 

100981Insomeembodimentsthepolypeptidecomprisesanaminoacidsubstitutionatat 

leastone(e.g.,1,2,3,4,or5)positionselectedfromthegroupconsistingof 

livestockanimalwhereintheaminoacidsubstitutionisT252Y~ 

(ii) apositionthatcorrespondstoaminoacidposition309ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ3O9V~ 

(iii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionis 11V 

(iv) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroup 

consistingofN434Yand 
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(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe
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(v) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroup 

consistingofY436H.  

100991Insomeembodimentsthepolypeptidehasincreasedbindingaffinitytobovine 

FcRnatapHofabout5.0toabout6.5(e.g.,about5.5orabout6.0)whencomparedtoan 

FcdomainofthewildtypebovineJgGatthesamepH.  

I001001 Insomeembodimentsthepolypeptidecomprisesanaminoacidsequence 

thatisatleast80%(e.g.,atleast850o,900o,920o,940o,950o,960o,970o,98%or990o) 

identicaltoanaminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:12 

to14.  

1001011 InsomeinstancesthisdisclosureprovidesabovineJgGCR2domain 

variantcomprisinganaminoacidsequencethatisatleast750~atleast8O~~atleast850o 

atleast9 0 0 oatleast950oatleast960oatleast97%,atleast980ooratleast990oS 

totheCR2domainsshowninanyoneofSEQIDNOs.:12to14.Alsoprovidedarebovine 

IgGCR2domainvariantscomprisinganaminoacidsequencethatvariesfromanyoneof 

theCR2domainsshowninSEQIDNOs.:12to14by1to15(e.g.,by1,2,3,4,5,6,7,8, 

9,10,11,12,13,14,or15)aminoacids.  

[00102J InotherinstancesthisdisclosurefeaturesabovineJgGCR3domainvariant 

comprisinganaminoacidsequencethatisatleast750o atleast800oatleast850oatleast 

theaminoacidsequenceoftheCR3domainshowninanyoneofSEQlIDNOs.:12to14.  

AlsofeaturedarebovineIgGCR3domainvariantscomprisinganaminoacidsequence 

thatvariesfromanyoneoftheCR3domainsequencesshowninanyoneofSEQID 

NOs.:12to14by1to15(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14,or15)amino 

acids.  

[00103J IncertaininstancesthisdisclosurefeaturesabovineIgGFeregionvariant 

comprisinganaminoacidsequencethatisatleast750o atleast800oatleast850oatleast 

9O~oatleast 9 5 ~ oatleast960oatleast 9 7 0 oatleast980ooratleast99O~identicaltothe 

aminoacidsequencesetforthinanyoneofSEQIDNOs.:12to14.Alsodisclosedare 

bovineIgOFcregionvariantscomprisinganaminoacidsequencethatvariesfromanyone 

46 

oatleast950oatleast960oatleast970ooratleast98~ooratleast990oidenticalto
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ofSEQIDNOs.:12to14by1to20(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 

16,17,18,19,or2O)aminoacids.  

1001041 Insomeembodimentsprovidedareapolypeptideorpolypeptides 

compnsingabovineJgGFcCR2domainvarianttheCR2domainvariantcomprisingan 

aminoacidsequencethatisatleast750oatleast 0 atleast850oatleast900oatleast 

9500,atleast960oatleast970oatleast980ooratleast990oidenticaltotheaminoacid 

sequenceoftheCR2domainshowninanyoneofSEQlIDNOs.:12to14.  

1001051 Insomeembodimentsfeaturedareapolypeptideorpolypeptides 

compnsingabovineJgGFcCR3domainvarianttheCR3domainvariantcomprisingan 

aminoacidsequencethatisatleast750oatleast oatleast850oatleast900~atleast 

9500,atleast960oatleast970oatleast980ooratleast990oidenticaltotheaminoacid 

sequenceoftheCR3domainshowninanyoneofSEQlIDNOs.:12to14.  

[00106J Insomeembodimentsfeaturedareapolypeptideorpolypeptides 

comprisingabovineIgGFcregionvarianttheFcregionvariantcomprisinganaminoacid 

sequencethatisatleast750oatleast800~atleast850oatleast900~atleast950oatleast 

9600 atleast970oatleast980ooratleast990oidenticaltotheaminoacidsequenceset 

forthinanyoneofSEQIDNOs.:12to14.  

[00107J EquinetypicallyhavesevenIgGheavychainsreferredtoasIgGiIgG2 

IgG3,IgG4,1gWIgG6andIgG7.Theseheavychainsrepresentsevendifferentsubclasses 

ofequineIgG.TheaminoacidandDNAsequencesfortheseheavychainsareavailable 

fromtheGENBA database.Illustrativeexamplesoftheaminoacidsequencesofthe 

CR2andCR3domainsofeachofthesevenequineIgGheavychainFcregionsareshown 

below(CR2domainsareunderlined),andtheGenBankaccessionnumber(fortheamino 

acidsequenceormRNAsequencefromwhichtheaminoacidsequenceisderived)ofeach 

heavychainFcregionisindicated: 

HorseEquuscaballus 
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EquineAntibodies
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1001081 IgGi(GenBankCAC44760.1) 

APELLGGPS~fFJFPPNPKDTLMJTRTPEVTCVVVDVSQENPDVKFNWYMDGVIIV 

RTATTRPKEEQFNSTYRVVSVLRJQHQDWLSGKEFKCKVNNQALPQPJERTJTKT 

KGRSQEPQVYVLAPHPDELSKSKVSVTCLVKDFYPPEDJEWQSNGQPELETKYS 

TTQAQQDSDGSYFLYSKLSVDRNRWQQGTTFTCGVMHEALHNHYTQKNVSKN 

PGK(SEQIDNO:15) 

[00109J JgG2(GenBankCAC44761.1) 

epSVFJFPPNPKDALMJSRTPVVTCVVVNLSDQYPDVQFSWYVDNTEVHSAJTKQ 

REAQFNSTYRVVSVLPJQHQDWLSGKEFKCSVTNVGVPQPJSRAJSRGKGPSRVP 

QVYVLPPHPDELAKSKVSVTCLXIKDFYPPDJSVEWQSNRWPELEGKYSTTPAQL 

DGDGSYFLYSKLSLETSRWQQVESFTCAVMHEALHKHETKTDJSESLGK(SEQID 

NO:16) 

1001101 JgG3(GenBankAAP82181.1) 

APELLGGPSVFJFPPKPKDWMJTRVIPEVTCLVVDVSHDSSDWFTWYVDGTFVK 

TAKTMPNEEQNNSTYRVVSVLRJQHQDWLNGKKFKCKVNNQALPAiWIERTISK 

ATGQTRVPQVYVLAPHPDELSKNKVSVTCJNKDFYPTDJTVEWQSNEHPEPEGK 

YRTTEAQKDSDGSYFLYSKLTVEKDRWQQGTTFTCVVMHEALHNHVMQKNJSK 

1001111 JgG4(GenBankAA518415.1) 

ECLQVGPS~fFJFPPKPKDWMJSRTPTVTCVVVDVGHDFPDVQFNWYVDGVIITH 

TATTEPKQEQFNSTYRVVSVLPJQHKDWLSGKEFKCKXNNKALPA1WERTJSKPT 

GQPREPQVYVLAPHRDELSKNKVSVTCLXXDFNPTDJDJEWKSNGQPEPETKYST 

TPAQLDSDGSYFLYSKLTVETNRWQQGTTFTCAVMHIEALHNHYTEKSVSKSPG 

K(SEQIDNO:18) 

100112J JgG5(GenBankCAC86340.1) 
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NPGK(SEQIDNO:17)
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APELPGGPSVFJFPPKPKDWKJSRKPEVTCVVXT3LGHDDPDVQFTWFVD&VETH 

TATTEPKEEQFNSTYRVVSVLPJQHQDWLSGKEFKCSVTNKALPAPVIIRTTSKAK 

GQLRVPQvYxrLAPHPDELAKNTVSVTCLXI4QDFYPPEJDXIIWQSNEHPEPEGKYS 

TTPAQLNSDGSYFLYSKLSVETSRWKQGESFTCGVMHEAVENHYTQKNVSHSPG 

K(SEQIDNO:19) 

1100113J JgG6(GenBankCAC86341.1) 

DSKFLGRPSXTWPPNPKDTLMJSRTPEVTCVVXT3VSQENPDVKFNWYVDOVISAR 

TATTKAKEKQDNSTYRVVSVLPJQHQDWRRGKEFKCKVNNRALPAPVERTJTKA 

KGELQDPKVYUJAPHREEVTKNTVSVTCLVKDFYPPD1WFEWQSNEEPEPEYKYS 

TTPAQLDGDGSYFLYSKLTVETDRWEQGESFTCVVMHEAJRHTYRQKSJTNFPG 

K(SEQIDNO:20) 

1001141 JgG7(GenBankAAS18414.1) 

ECLSVGPSVFWPPKPKDVLMJSRTPTVTCVVVDVGHDFPDVQFNWYVDGVIITH 

TATTEPKQEQNNSTYRVVSUJAJQHKDWLSGKEFKCKVNNQALPAPVQKTJSKPT 

GQPREPQVYVLAPHRDELSKNKVSVTCLXXDFNPTDJDJEWKSNGQPEPETKYST 

TPAQLDSDGSYFLYSKLTVETNRWQQGTTFTCAVMHIEALHNHYTEKSVSKSPG 

1001151 TheCH2regionofanequineantibodycomprisesorconsistsofaminoacids 

231to340(accordingtoEUnumbering)ofanequineIgOantibody.Itistobeunderstood 

thattheCR2regionmayincludeonetosix(e.g.,1,2,3,4,5,6)additionalaminoacidsor 

deletionsattheirNand/orC-terminus.  

[00116J TheCR3regionofanequineantibodycomprisesorconsistsofaminoacids 

341to447(accordingtoEUnumbering)ofanequineJgGantibody.Itistobeunderstood 

thattheCR3regionmayincludeonetosix(e.g.,1,2,3,4,5,6)additionalaminoacidsor 

deletionsattheirNand/orC-terminus.  

[00117J TheFcregionofanequineJgGantibodycomprisesorconsistsofamino 

acids231to447(accordingtoEUnumbering)ofanequineIgOantibody.  
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K(SEQIDNO:21)
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1001181 Table3belowcomparestheaminoacidsequencesoftheCR2andCR3 

domainsofhumanIgGi, canineJgGBandfelineIgGiawitheachofthesevenequineJgG 
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SubstitutionsinequineIgGFethatImproveHalf-Life 

1001191 Increasedserumpersistenceisabeneficialpropertyfortherapeutic 

polypeptides.ThisdisclosurefeaturessubstitutionsinwildtypeequineIgGi, JgG2,JgG3 

JgG4,JgG5,JgG6andJgG7Fcregionsthatenhancethehalf-lifeofapolypeptideor 

polypeptidescomprisingtheseFcregionsinanequinerelativetoacontrolpolypeptideor 

controlpolypeptideswhereinthecontrolpolypeptideorcontrolpolypeptidesareidentical 

tothepolypeptideorpolypeptidesexceptforhavingthecorrespondingwildtypeequine 

JgGFcregioninplaceoftheJgGFcregionvariant.Thesubstitutionstoincreasehalf-life 

maybemadeinoneormoreofanequineCR2domainanequineCR3domainorinthe 

contextofanequineFc(e.g.,aCH2+CH3)region.  

[00120J ThepresentdisclosureprovidesapolypeptidecomprisinganequineJgGFc 

regionvariant oranequineFcRn-bindingregionthereofwhereinthepolypeptide 

comprisesanaminoacidsubstitutionatatleastone(e.g.,1,2,3,4,5,6,7,8,9,10or11) 

positionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeequineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT250Q, 

T2SOEA2SOQA2SOEV2SOQandV25OE~ 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeequineJgG, 

M252WM252FK252YK252WandK252K 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeequineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofS254T, 

S254RS254KS254HT254RT254KandT25411 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeequineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT256A, 

T256DT256EM256AM256DM256EK256AK256DandK256E, 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeequineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofS286Y, 
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whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofM252Y,
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S286FS286WS286LS286DS286ET286YT286FT286WT286LT286Dand 

T286F 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeequineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofQ309V, 

Q309DandQ309F 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeequineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingof 11V, 

Q311KQ311RQ311LQ311HK311VK311RK3llLandK3llI=L 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeequineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofA426Y, 

A426FA426HV426YV426FV426HG426Y,0426FandG426R 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeequineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofM428L, 

M428YandM428F, 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeequineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofN434A, 

N434HN434FN434SN434WN434YH434AH434FH434SH434WandH434Y, 

and 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeequineJgG, 

F436HandV436H, 

whereintheaminoacidpositionsarebasedonEUnumberingandwhereinthe 

polypeptidehasincreasedbindingaffinitytoequineFcRnwhencomparedtoanFc 

domainofthewildtypeequineJg& 
1001211 In some embodiments, the polypeptide S 

composes an amino acid 

substitutionatatleastone(e.g.,1,2,3,4,5,or6)positionselectedfromthegroup 

consistingof 

(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisM252Y~ 
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whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofY436H,
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(ii) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisT286E 

(iii) apositionthatcorrespondstoaminoacidposition309ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309V, 

(iv) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionis 11V 

(v) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisG426Yand 

(vi) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Y.  

1001221 Insomeembodimentsthepolypeptidehasincreasedbindingaffinityto 

equineFcRnatapHofabout5.0toabout6.5(e.g.,about5.5orabout6.0)whencompared 

toanFcdomainofthewildtypeequineJgGatthesamepH.  

[00123J Insomeembodimentsthepolypeptidecomprisesanaminoacidsequence 

thatisatleast80%(e.g.,atleast850o,900o,920o,940o,950o,960o,970o,98%or990o) 

identicaltoanaminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:15 

to21.  

[00124J InsomeinstancesthisdisclosureprovidesanequineIgOCR2domain 

atleast9 0 0 oatleast950oatleast960oatleast 9 7 0 oatleast9800oratleast990~S 

totheCR2domainsshowninanyoneofSEQIDNOs.:15to21. Alsoprovidedareequine 

IgGCR2domainvariantscomprisinganaminoacidsequencethatvariesfromanyoneof 

theCR2domainsshowninSEQIDNOs.:15to21by1to15(e.g.,by1,2,3,4,5,6,7,8, 

9,10,11,12,13,14,or15)aminoacids.  

[00125J InsomeinstancesthisdisclosurefeaturesanequineIgGCR3domain 

variantcomprisinganaminoacidsequencethatisatleast750~atleast800~atleast850o 

atleast900~, atleast950 atleast960 atleast970~oratleast980~oratleast990o, 

identicaltotheaminoacidsequenceoftheCR3domainshowninanyoneofSEQID 

NOs.:15to21. AlsofeaturedareequineIgOCR3domainvariantscomprisinganamino 
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variantcomprisinganaminoacidsequencethatisatleast750~atleast80~~atleast850o
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acidsequencethatvariesfromanyoneoftheCR3domainsequencesshowninanyoneof 

SEQJDNOs:l5to2lbyltol5(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14orl5) 

aminoacids.  

1001261 InsomeinstancesthisdisclosurefeaturesanequineJgGFcregionvariant 

comprisinganaminoacidsequencethatisatleast750o atleast800o atleast850oatleast 

~atleast9 5 ~ oatleast960oatleast 9 7 0 oatleast980ooratleast990oidenticaltothe 

aminoacidsequencesetforthinanyoneofSEQIDNOs.:15to21. Alsodisclosedare 

equineJgGFcregionvariantscomprisinganaminoacidsequencethatvariesfromanyone 

ofSEQIDNOs.:15to21by1to20(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 

16,17,18,19,or2O)aminoacids.  

[00127J Insomeembodimentsprovidedareapolypeptideorpolypeptides 

compnsinganequineJgGFcCR2domainvarianttheCR2domainvariantcomprisingan 

aminoacidsequencethatisatleast750oatleast 0 atleast850oatleast900oatleast 
9500,atleast960oatleast970oatleast980ooratleast990oidenticaltotheaminoacid 

sequenceoftheCR2domainshowninanyoneofSEQIDNOs.:15to21.  

[00128J Insomeembodimentsfeaturedareapolypeptideorpolypeptides 

compnsinganequineIgGFcCR3domainvarianttheCR3domainvariantcomprisingan 

aminoacidsequencethatisatleast750oatleast oatleast850oatleast900~atleast 

9500,atleast960oatleast970oatleast980ooratleast990oidenticaltotheaminoacid 

[00129J Insomeembodimentsfeaturedareapolypeptideorpolypeptides 

comprisinganequineIgGFcregionvarianttheFcregionvariantcomprisinganamino 

acidsequencethatisatleast750~atleast800oatleast850oatleast900~atleast950oat 

least960oatleast970oatleast980ooratleast990oidenticaltotheaminoacidsequence 

setforthinanyoneofSEQIDNOs.:15to21.  

OvineAntibodies 

[00130J OvinetypicallyhavethreeIgGheavychainsreferredtoasIgGiIgG2and 

IgG3. TheseheavychainsrepresentthreedifferentsubclassesofovineIg&Theamino 

acidandDNAsequencesfortheseheavychainsareavailablefromtheGENBANK 
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sequenceoftheCR3domainshowninanyoneofSEQIDNOs.:15to21.
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database.IllustrativeexamplesoftheaminoacidsequencesoftheCR2andCR3domains 

ofeachofthethreeovineJgGheavychainFcregionsareshownbelow(CH2domainsare 

underlined),andtheGenBankaccessionnumber(fortheaminoacidsequenceormRNA 

sequencefromwhichtheaminoacidsequenceisderived)ofeachheavychainFcregionis 

indicated: 

SheepOviari 

1001311 IgGi(GenbankX69797) 

PELPGGPSVFIFPPKPKDTLTISGTPEVTCVVVDVGQDDPEVQFSWFVDNVIIVRT 

ARTKPREEQFNSTFRVVSALPJQHQDWTGGKEFKCKWJNEALPAPJVRTJSRTKG 

QAREPQVYVLAPPQEELSKSTLSVTCLVTGFYPDYJAVEWQKNGQPESEDKYGT 

TTSQLDADGSYFLYSRLRVDKNSWQEGDTYACVVMHEALHNHYTQKSJSKPPG 

K(SEQIDNO:22) 

[00132J JgG2(GenbankX70983) 

VSPYSX~FJFPPKPKDSLMJTGTPEVTCVVVDVGQGDPEVQFSWFVDNVIWRTART 

KPREEQFNSTFRVVSALPJQHDHWTGGKEFKCKXTJ5KGLPAPWRTJSRAKGQAR 

EPQVYVLAPPQEEL5KSTLSVTCLVTGFYPDYJAVEWQRARQPESEDKYGTTTSQ 

LDADGSYFLYSRLRXT3KSSWQRGDTYACVVMHEALHNHYTQKSJSKPPGK 

[00133J JgG3(Schwartzetal,2018,Immunogenetics70:317) 

PEPLGGLS~fFJFPPKPKDTLTJSGTPEVTCVVVDVGQDDPEVQFSWFVDNVIWRT 

ARTKPRIIEQFNSTFRVVSALPJQHQDWLRGKEJKCKVJIIKKGLPAPWRTJSRTKG 

QAREPQVYVLAPPQEEL5K5TLSVTCLVTGFYPDYJAVEWQKNGQPESEDKYGT 

TTSQLDADGSYFLYSRLRVDKNSWQEGDTYACVVMHEALHNHYTQKSJSKPPG 

K(SEQIDNO:24) 

[00134J TheCR2regionofanovineantibodycomprisesorconsistsofaminoacids 

231to340(accordingtoEUnumbering)ofanovineJgGantibody.Itistobeunderstood 
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(SEQlIDNO:23)
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thattheCR2regionmayincludeonetosix(e.g.,1,2,3,4,5,6)additionalaminoacidsor 

deletionsattheirNand/orC-terminus.  

[00135J TheCR3regionofanovineantibodycomprisesorconsistsofaminoacids 

341to447(accordingtoEUnumbering)ofanovineJgGantibody.Itistobeunderstood 

thattheCR3regionmayincludeonetosix(e.g.,1,2,3,4,5,6)additionalaminoacidsor 

deletionsattheirNand/orC-terminus.  

1001361 TheFcregionofanovineJgGantibodycomprisesorconsistsofamino 

acids231to447(accordingtoEUnumbering)ofanovineJgGantibody.  

[00137J Table4belowcomparestheaminoacidsequencesoftheCR2andCR3 

domainsofhumanIgGi, canineJgGBandfelineIgGiawitheachofthethreeovineJgG 
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Table: 

__________________ CR2Domain ___________ 

EU Human Canine Feline Sheep Sheep Sheep 
number IgGi IgGB IgGla IgGi IgG2 IgG3 

231 A A P ______________________ 

232 P P P P _______ P 

233 B B B B _______ B 

234 L M M L _______ P 

235 L L L P V L 

236 (I (I ci ci s ci 
237 ci ci ci ci R ci 
238 P P P P P L 

239 S S S S S S 

240 V V I V V V 
241 F F F F F F 

242 L I I I I I 

243 F F F F F F 

244 P P P P P P 

245 P P P P P P 

246 K K K K K K 

247 P P P P P P 
248 K K K K K K 

249 D D D D D D 

251 L L L L L L 

252 M L S T M T 

253 I I I I I I 

254 S A S S T S 
255 R R R ci ci ci 

256 T T T T T T 

257 P P P P P P 
258 B B B B B B 

259 V V V V V V 

260 T T T T T T 

261 C C C C C C 
262 V V L V V V 

263 V V V V V V 
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250 T T T T S T
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264 V V V V V V 

265 D D D D D D 
266 V L L V V V 

267 S D G G G G 

268 H P P Q Q Q 
269 B B D D G D 

270 D D D D D D 

271 P P S P P P 

272 B B D B B B 
273 V V V V V V 

274 K Q Q Q Q Q 
275 F I I F F F 

276 N S T S S S 

277 W W W W W w 
278 Y F F F F F 

279 V V V V V V 
280 D D D D D D 

282 G G N N N N 
282 V K T V V V 

283 B Q Q B B B 

284 V M V V V V 

285 H Q Y R R R 

286 N T T T T T 

287 A A A A A A 

289 T T T T T T 

290 K Q S K K K 

291 P P P P P P 
292 R R R R R R 

293 B B B B B B 

294 B B B B B B 

295 Q Q Q Q Q Q 
296 Y F F F F F 

297 N N N N N N 

298 S G S S S S 

299 T T T T T T 

300 Y Y Y F F F 

301 R R R R R R 
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302 V V V V V V 

303 V V V V V V 
304 S S S S S S 

305 V V V A A A 

306 L L L L L L 

307 T P P P P P 

308 V I I I I I 

309 L G L Q Q Q 
310 H H H H H H 

311 Q Q Q Q D Q 
312 D D D D H D 

313 w w w w w w 
314 L L L T T L 

315 N K K G G R 

316 G G G G G G 

317 K K K K K K 

318 B Q B B B B 

319 Y F F F F I 

320 K T K K K K 
321 C C C C C C 

322 K K K K K K 

323 V V V V V V 
324 5 N N H H H 

325 N N 5 N 5 N 

327 A A S A G G 

328 L L L L L L 

329 P P P P P P 

330 A S S A A A 

331 P P P P P P 

332 I I I I I I 
333 B B B V V V 

334 K R R R R R 

335 T T T T T T 

336 I I I I I I 

337 S S S S S S 

338 K K K R R R 

339 A A A T A T 
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326 K K K B K K
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340 K R K K K K _____________________________________I____________________________________________________________________________I___________________________________________________________________I I____________________________________ 
__________________ CR3Domain ___________ 

EU Human Canine Feline Sheep Sheep Sheep 
number IgGi IgGB IgGla IgGi IgG2 IgG3 

341 G 0 G G _____ G 

342 Q Q Q Q Q Q 
343 P A P A A A 

344 R H H R R R 
345 B Q B B B B 

346 P P P P P P 

347 Q S Q Q Q Q 
348 V V V V V V 

349 Y Y Y Y Y Y 
350 T V V V V V 

351 L L L L L L 

352 P P P A A A 

353 P P P P P P 
354 S S A P P P 

355 R R Q Q Q Q 
356 D B B B B B 

357 B B B B B B 

358 L L L L L L 
359 T S S S S S 

361 N N N 5 5 5 

362 Q T K T T T 

363 V V V L L L 
364 5 5 5 5 5 5 

365 L L V V V V 

366 T T T T T T 

367 C C C C C C 
368 L L L L L L 

369 V I I V V V 

370 K K K T T T 
371 0 D 5 0 0 0 

372 F F F F F F 

373 Y F H Y Y Y 
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360 K K R K K K
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374 P P P P P P 

375 S P P D D D 
376 D D D Y Y Y 

377 I I I I I I 

378 A D A A A A 

379 V V V V V V 

380 B B B B B B 

381 w w w w w w 

382 B Q B Q Q Q 
383 S S I K R K 

384 N N T N A N 

385 G G G G R G 
386 Q Q Q Q Q Q 
387 P Q P P P P 

388 B B B B B B 
389(a) N P P S S S 

389b ________ B B B B B 

389c _________ S N D D D 

390 N K N K K K 

391 Y Y Y Y Y Y 

392 K R R G G G 

393 T T T T T T 

394 T T T T T T 

395 P P P T T T 

397 V Q Q Q Q Q 
398 L L L L L L 

399 D D D D D D 

400 S B S A A A 

401 D D D D D D 

402 (It (1 (1 (1 (1 ci 

403 S S T S S S 

404 F Y Y Y Y Y 
405 F F F F F F 
406 L L V L L L 

407 Y Y Y Y Y Y 

408 5 5 5 5 5 5 

409 K K K R R R 
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396 P P P 5 5 5
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410 L L L L L L 

411 T S S R R R 

412 V V V V V V 

413 D D D D D D 

414 K K R K K K 
415 S S S N S N 

416 R R H S S S 

417 w w w w w w 
418 Q Q Q Q Q Q 
419 Q R R B R B 

420 G G G G G G 

421 N D N D D D 

422 V T T T T T 

423 F F Y Y Y Y 

424 S I T A A A 

425 C C C C C C 
426 5 A S V V V 

427 V V V V V V 

428 M M S M M M 

429 H H H H H H 

430 B B B B B B 

431 A A A A A A 

432 L L L L L L 

433 H H H H H H 

435 H H H H H H 

436 Y Y H Y Y Y 

437 T T T T T T 

438 Q Q Q Q Q Q 
439 K B K K K K 

440 5 5 5 5 5 5 

441 L L L I I I 

442 S S T S S S 
443 L H Q K K K 

444 S S S P P P 

445 P P P P P P 
446 (It (1 (1 (1 (1 ci 
447 K K K K K K 
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SubstitutionsinovineIgGFcthatImproveHalf-Life 

1001381 Increasedserumpersistenceisabeneficialpropertyfortherapeutic 

polypeptides.ThisdisclosurefeaturessubstitutionsinwildtypeovineIgGi, JgG2and 

JgG3Fcregionsthatenhancethehalf-lifeofapolypeptideorpolypeptidescomprising 

theseFcregionsinanovinerelativetoacontrolpolypeptideorcontrolpolypeptides 

whereinthecontrolpolypeptideorcontrolpolypeptidesareidenticaltothepolypeptideor 

polypeptidesexceptforhavingthecorrespondingwildtypeovineJgGFcregioninplace 

oftheJgGFcregionvanant.Thesubstitutionstoincreasehalf-lifemaybemadeinoneor 

moreofanovineCR2domainanovineCR3domainorinthecontextofanovineFc 

(e.g.,aCH2+CH3)region.  

[00139J ThepresentdisclosureprovidesapolypeptidecomprisinganovineJgGFc 

regionvariant oranovineFcRn-bindingregionthereofwhereinthepolypeptide 

compnsesanaminoacidsubstitutionatatleastone(e.g.,1,2,3,4,5,6,7,8,9,10or11) 

positionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeovineJgG 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofS2SOQ, 

S250ET250QandT250E 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofM252Y, 

M252WM252FT252YT252WandT252K 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeovineJgG 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofS254R, 

S254KS254HT254RT254KandT25411 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeovineJgG 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT256A, 

T256DandT2561Th 
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(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeovineJgG
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(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeovineJgG 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT286Y, 

T286FT286WT286LT286DandT286F 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeovineJgG 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofQ309V, 

Q309DandQ309F 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeovineJgG 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingof 11V, 

Q311KQ311RQ311LQ311HD311VD311KD311RD311LandD311H, 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeovineJgG 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofV426Y, 

V426FandV426W 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeovineJgG 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofM428L, 

M428YandM428F, 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeovineIgO, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofN434A, 

N434HN434FN434SN434WandN434Yand 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeovineIgO 

whereintheaminoacidpositionsarebasedonEUnumberingandwhereinthe 

polypeptidehasincreasedbindingaffinitytoovineFcRnwhencomparedtoanFc 

domainofthewildtypeovineJgG.  
1001401 In some embodiments, thepolypeptide S 

composes an amino acid 

substitutionatatleastone(e.g.,1,2,3,4,or5)positionselectedfromthegroupconsisting 

of: 

(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisT252Y, 

(ii) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309V9 
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whereintheaminoacidsubstitutionisY436H,
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(iii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ311V9 

(iv) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SYand 

(v) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Y.  

1001411 Insomeembodimentsthepolypeptidehasincreasedbindingaffinityto 

ovineFcRnatapHofabout5.0toabout6.5(e.g.,about5.5orabout6.0)whencompared 

toanFcdomainofthewildtypeovineJgGatthesamepH.  

[00142J Insomeembodimentsthepolypeptidecomprisesanaminoacidsequence 

thatisatleast80%(e.g.,atleast850o,900o,920o,940o,950o,960o,970o,980oor990o) 

identicaltoanaminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:22 

to24.  

[00143J InsomeinstancesthisdisclosureprovidesanovineIgGCR2domain 

variantcomprisinganaminoacidsequencethatisatleast750~atleast80~~atleast850o 

atleast9 0 0 oatleast950oatleast960oatleast 9 7 0 oatleast9800oratleast990~e 

totheCR2domainsshowninanyoneofSEQIDNOs.:22to24.Alsoprovidedareovine 

theCR2domainsshowninSEQIDNOs,:22to24by1to15(e.g.,by1,2,3,4,5,6,7,8, 

9,10,11,12,13,14,or15)aminoacids.  

[00144J InsomeinstancesthisdisclosurefeaturesanovineIgGCR3domainvariant 

comprisinganaminoacidsequencethatisatleast750o atleast80~oatleast85~oatleast 

90~0,atleast950oatleast960oatleast970ooratleast98~ooratleast990oidenticalto 

theaminoacidsequenceoftheCR3domainshowninanyoneofSEQlIDNOs.:22to24.  

AlsofeaturedareovineIgOCR3domainvariantscomprisinganaminoacidsequencethat 

variesfromanyoneoftheCR3domainsequencesshowninanyoneofSEQIDNOs.:22 

to24by1to15(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14,or15)aminoacids.  
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IgGCR2domainvariantscomprisinganaminoacidsequencethatvariesfromanyoneof
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1001451 InsomeinstancesthisdisclosurefeaturesanovineJgGFcregionvariant 

comprisinganaminoacidsequencethatisatleast750oatleast800oatleast850oatleast 

9 0 0 oatleast9 5 0 oatleast96%,atleast97%,atleast980ooratleast990oidenticaltothe 

aminoacidsequencesetforthinanyoneofSEQIDNOs.:22to24.Alsodisclosedare 

ovineJgGFcregionvariantscomprisinganaminoacidsequencethatvariesfromanyone 

ofSEQIDNOs.:22to24by1to20(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 

16,17,18,19,or2O)aminoacids.  

[00146J Insomeembodimentsprovidedareapolypeptideorpolypeptides 

compnsinganovineJgGFcCR2domainvarianttheCR2domainvariantcomprisingan 

aminoacidsequencethatisatleast750o atleast oatleast850oatleast900~atleast 

9500,atleast960oatleast970oatleast980ooratleast990oidenticaltotheaminoacid 

sequenceoftheCR2domainshowninanyoneofSEQlIDNOs.:22to24.  

[00147J Insomeembodimentsfeaturedareapolypeptideorpolypeptides 

comprisinganovineIgGFcCR3domainvarianttheCR3domainvariantcomprisingan 

aminoacidsequencethatisatleast750o atleast o atleast850oatleast900~atleast 
9500,atleast960oatleast970oatleast980ooratleast990oidenticaltotheaminoacid 

sequenceoftheCR3domainshowninanyoneofSEQIDNOs.:22to24.  

[00148J Insomeembodimentsfeaturedareapolypeptideorpolypeptides 

comprisinganovineIgGFcregionvarianttheFcregionvariantcomprisinganaminoacid 

9600 atleast970o atleast980ooratleast990oidenticaltotheaminoacidsequenceset 

forthinanyoneofSEQEDNOs.:22to24.  

CaprineAntibodies 

[00149J CaprinetypicallyhavethreeIgGheavychainsreferredtoasIgGiIgG2 

andIgG3. TheseheavychainsrepresentthreedifferentsubclassesofcaprineIg&The 

aminoacidandDNAsequencesfortheseheavychainsareavailablefromtheGENBANI( 

database.IllustrativeexamplesoftheaminoacidsequencesoftheCR2andCR3domains 

ofeachofthethreecaprineIgGheavychainFcregionsareshownbelow(CR2domains 

areunderlined): 
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GoatCaprahircus 

I001501 IgGi(Schwartzetal,2018,Immunogenetics70:317) 

PELPGGPSVFIFPPKPKDTLTISGKPEVTCVVVDVGQDDPEVQFSWFVDNXIIVHT 

ARTKPREEQFNSTFRVVSALPJQHQDWTGGKEFKCKWJNEGLPAPWRTJSRTK 

GQAREPQVYVLAPPQEEL5KSTLSVTCLVTGFYPDYJAVEWQRNGQPESEDKYG 

TTTSQLDADGSYFLYSRLRVNKSSWQEGDTYACVVMHEALHNHYTQKSJSKPPG 

K(SEQIDNO:25) 

1001511 JgG2(Schwartzetal,2018,Immunogenetics70:317) 

~vT RGPSVFJFPPKPKDSLMJTGTPEVTCVVXT3VGQDDPEVQFSWF~/DNWNHTAR 

TKPREEQFNSTFRVVSALPJQHDHWTGGKEFKCKVNKKALPAPJVRTJSRDK 

GQAREPQVYVLAPPQEEL5K5TLSVTCLVTGFYPDYJAVEWQRARQPESEDKYG 

TTTSQLDADGSYFLYSRLRVDKSSWQEGDTYACVVMHFALHNHYTQKSJSKPPG 

K(SEQIDNO:26) 

[00152J JgG3(Schwartzetal,2018,Immunogenetics70:317) 
PEPLGGLS~fFJFPPKPKDTLTJSGTPEVTCVVVDVGQDDPEVQFSWFMDNXIIVHT 

ARTTPREEQFNSTFRVVSALPJQHKDWL0GKEFKCKXTINEGLPAPJIIRTJSRAJ( 

APPQLDADGSYFLYSRLRVNJ(SSWQEGDTYTCAVMHEALRNHYKEKSI5KSPGK 

(SEQlIDNO:27) 

[00153J TheCR2regionofacaprineantibodycomprisesorconsistsofaminoacids 

231to340(accordingtoEUnumbering)ofacaprineJgGantibody.Itistobeunderstood 

thattheCR2regionmayincludeonetosix(e.g.,1,2,3,4,5,6)additionalaminoacidsor 

deletionsattheirNand/orC-terminus.  

[00154J TheCR3regionofacaprineantibodycomprisesorconsistsofaminoacids 

341to447(accordingtoEUnumbering)ofacaprineJgGantibody.Itistobeunderstood 
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thattheCR3regionmayincludeonetosix(e.g.,1,2,3,4,5,6)additionalaminoacidsor 

deletionsattheirNand/orC-terminus.  

I001551 TheFcregionofacaprineIgOantibodycomprisesorconsistsofamino 

acids231to447(accordingtoEUnumbering)ofacaprineJgGantibody.  

1001561 Table5belowcomparestheaminoacidsequencesoftheCH2andCR3 

domainsofhumanIgGi, canineJgGBandfelineIgGiawitheachofthethreecaprineJgG 
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isotypesbasedonEUnumbering:
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Table: 

____________ CR2Domain _________ 

EU Human Canine Feline Goat Goat Goat 
number IgGi IgGB IgGla IgGi IgG2 IgG3 

231 A A P _____________________ 

232 P P P P _______ P 

233 B B B B _______ B 

234 L M M L _______ P 

235 L L L P V L 

236 G G G G R G 

237 0 0 0 0 G 0 

238 P P P P P L 

239 S S S S S S 

240 V V I V V V 

241 F F F F F F 

242 L I I I I I 

243 F F F F F F 

244 P P P P P P 

245 P P P P P P 

246 K K K K K K 

247 P P P P P P 

248 K K K K K K 

249 D D D D D D 

250 T T T T S T 

252 M L S T M T 

253 I I I I I I 

254 5 A S S T S 

255 R R R 0 0 0 

256 T T T K T T 

257 P P P P P P 

258 B B B B B B 

259 V V V V V V 

260 T T T T T T 

261 C C C C C C 

262 V V L V V V 

263 V V V V V V 
264 V V V V V V 
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265 D D D D D D 

266 V L L V V V 

267 S D G G G G 

268 H P P Q Q Q 
269 B B D D D D 

270 D D D D D D 

271 P P S P P P 

272 B B D B B B 

273 V V V V V V 
274 K Q Q Q Q Q 
275 F I I F F F 

276 N S T S S S 
277 W W W W w W 

278 Y F F F F F 

279 V V V V V M 

280 D D D D D D 
282 G G N N N N 

282 V K T V V V 

283 B Q Q B B B 
284 V M V V V V 

285 H Q Y H H H 

286 N T T T T T 

287 A A A A A A 

288 K K K R R R 

290 K Q S K K T 

291 P P P P P P 

292 R R R R R R 

293 B B B B B B 

294 B B B B B B 

295 Q Q Q Q Q Q 
296 Y F F F F F 

297 N N N N N N 
298 5 0 5 5 5 5 

299 T T T T T T 

300 Y Y Y F F F 

301 R R R R R R 

302 V V V V V V 
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303 V V V V V V 

304 S S S S S S 
305 V V V A A A 

306 L L L L L L 

307 T P P P P P 
308 V I I I I I 

309 L G L Q Q Q 
310 H H H H H H 

311 Q Q Q Q D K 
312 D D D D H D 

313 w w w w w w 
314 L L L T T L 

315 N K K G G Q 
316 G G G G G G 

317 K K K K K K 

318 B Q B B B B 

319 Y F F F F F 

320 K T K K K K 

321 C C C C C C 
322 K K K K K K 

323 V V V V V V 

324 S N N H N H 
325 N N 5 N N N 

326 K K K B K B 

328 L L L L L L 

329 P P P P P P 

330 A S S A A A 

331 P P P P P P 
332 I I I I I I 

333 B B B V V I 

334 K R R R R R 

335 T T T T T T 

336 I I I I I I 

337 S S S S S S 

338 K K K R R R 

339 A A A T D A 

340 K R K K K K 
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____________ CR3Domain _________ 

EU Human Canine Feline Goat Goat Goat 
number IgGi IgGB IgGla IgGi IgG2 IgG3 

341 G 0 G G G 0 

342 Q Q Q Q Q Q 
343 P A P A A A 

344 R H H R R R 

345 B Q B B B B 

346 P P P P P P 

347 Q S Q Q Q Q 
348 V V V V V V 

349 Y Y Y Y Y Y 

350 T V V V V V 

351 L L L L L L 
352 P P P A A A 
353 P P P P P P 

354 S S A P P P 

355 R R Q Q Q R 

356 D B B B B B 
357 B B B B B B 

358 L L L L L L 

359 T S S S S S 

360 K K R K K K 

362 Q T K T T T 

363 V V V L L L 

364 S S S S S S 
365 L L V V V V 

366 T T T T T T 

367 C C C C C C 

368 L L L L L L 
369 V I I V V I 

370 K K K T T T 

371 0 D 5 0 0 0 

372 F F F F F F 

373 Y F H Y Y Y 
374 P P P P P P 
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375 S P P D D B 

376 D D D Y Y B 
377 I I I I I V 

378 A D A A A D 

379 V V V V V V 
380 B B B B B B 

381 W W W W w W 

382 B Q B Q Q Q 
383 S S I R R R 
384 N N T N A D 

385 G G G G R G 

386 Q Q Q Q Q Q 
387 P Q P P P P 

388 B B B B B B 

389(a) N P P S S S 

389b ________ B B B B B 

389c _________ S N D D D 
390 N K N K K K 

391 Y Y Y Y Y Y 
392 K R R G G H 

393 T T T T T T 
394 T T T T T A 

395 P P P T T P 

396 P P P 5 5 P 

398 L L L L L L 

399 D D D D D D 

400 5 B S A A A 

401 D D D D D D 
402 0 0 0 0 G 0 

403 5 5 T S S S 

404 F Y Y Y Y Y 

405 F F F F F F 

406 L L V L L L 

407 Y Y Y Y Y Y 

408 S S S S S S 

409 K K K R R R 

410 L L L L L L 
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411 T S S R R R 

412 V V V V V V 
413 D D D N D N 

414 K K R K K K 

415 S S S S S S 
416 R R H S S S 

417 W W W W w W 

418 Q Q Q Q Q Q 
419 Q R R B B B 
420 G G G G G G 

421 N D N D D D 

422 V T T T T T 
423 F F Y Y Y Y 

424 5 I T A A T 

425 C C C C C C 
426 S A S V V A 

427 V V V V V V 

428 NI NI S NI M NI 

429 H H H H H H 

430 B B B B B B 

431 A A A A A A 

432 L L L L L L 

433 H H H H H R 

434 N N 5 N N N 

436 Y Y H Y Y Y 

437 T T T T T K 

438 Q Q Q Q Q B 
439 K B K K K K 

440 5 5 5 5 5 5 

441 L L L I I I 

442 S S T S S S 
443 L H Q K K K 

444 5 5 5 P P 5 
445 P P P P P P 

446 G G G G G G 

447 K K K K K K 
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SubstitutionsincaprineIgGFcthatImproveHalf-Life 

1001571 Increasedserumpersistenceisabeneficialpropertyfortherapeutic 
S 

polypeptides.ThisdisclosurefeaturessubstitutionsinwildtypecapnneIgGi, JgG2and 

JgG3Fcregionsthatenhancethehalf-lifeofapolypeptideorpolypeptidescomprising 

theseFcregionsinacaprinerelativetoacontrolpolypeptideorcontrolpolypeptides 

whereinthecontrolpolypeptideorcontrolpolypeptidesareidenticaltothepolypeptideor 

polypeptidesexceptforhavingthecorrespondingwildtypecaprineJgGFcregioninplace 

oftheJgGFcregion vanant.Thesubstitutionstoincreasehalf-lifemaybemadeinoneor 

moreofacaprineCR2domainacaprineCR3domainorinthecontextofacaprineFc 

(e.g.,aCH2+CH3)region.  

[00158J ThepresentdisclosureprovidesapolypeptidecomprisingacaprineJgGFc 

regionvariant oracaprineFcRn-bindingregionthereofwhereinthepolypeptide 

comprisesanaminoacidsubstitutionatatleastone(e.g.,1,2,3,4,5,6,7,8,9,10or11) 

positionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypecaprineIgO, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofS250Q, 

S2SOET2SOQandT250E 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypecaprineIgO, 

M252WM252FT252YT252WandT252F, 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypecaprineIgO, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofS254R, 

S254KS254HT254RT254KandT25411 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypecaprineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT256A, 

T256DT256EK256AK256DandK256E, 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypecaprineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT286Y, 

T286FT286WT286LT286DandT286F 
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whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofM252Y,
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(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypecaprineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofQ309V, 

Q309DandQ309F 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypecaprineJgG, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingof 11V, 

Q311KQ311RQ311LQ311HK311VK311RK311LK311HD311VD311K, 

D311RD311LandD3lfl{ 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypecaprineIgO 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofA426Y, 

A426FA426HV426YV426FandV426W 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypecaprineIgO, 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofM428L, 

M428YandM428K 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypecaprineIgO 

whereintheaminoacidsubstitutionisselectedfromthegroupconsistingofN434A, 

N434HN434FN434SN434WandN434Yand 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypecaprineJgG, 

whereintheaminoacidsubstitutionisY436H, 

whereintheaminoacidpositionsarebasedonEUnumberingandwhereinthe 

domainofthewildtypecaprineJgG.  

1001591 Insomeembodimentsthepolypeptidehasincreasedbindingaffinityto 

caprineFcRnatapHofabout5.0toabout6.5(e.g.,about5.5orabout6.0)whencompared 

toanFcdomainofthewildtypecaprineJgGatthesamepH.  

[00160J Insomeembodimentsthepolypeptidecomprisesanaminoacidsequence 

thatisatleast80%(e.g.,atleast850o,900o,920o,94O~,95O~,960o,970o,98%or99O~) 

identicaltoanaminoacidsequenceselectedfromthegroupconsistingofSEQIDNOs:25 

to27.  
[00161J Insomeinstancesthisdisclosureprovidesa S 

capnneIgGCH2domain 

variantcomprisinganaminoacidsequencethatisatleast750~atleast800~atleast850o 
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atleast~atleast950oatleast~atleast 9 7 0 oatleast9800oratleast990~S 

totheCR2domainsshowninanyoneofSEQIDNOs.:25to27.Alsoprovidedarecaprine 

JgGCR2domainvariantscomprisinganaminoacidsequencethatvariesfromanyoneof 

theCR2domainsshowninSEQIDNOsx2Sto27by1to15(e.g.,by1,2,3,4,5,6,7,8, 

9,10,11,12,13,14,or15)aminoacids.  

1001621 InsomeinstancesthisdisclosurefeaturesacaprineJgGCR3domain 

variantcomprisinganaminoacidsequencethatisatleast750~atleast800~atleast850o 

atleast900~, atleast950 atleast960 atleast970~oratleast980~oratleast990o, 

identicaltotheaminoacidsequenceoftheCR3domainshowninanyoneofSEQID 

NOs.:25to27.AlsofeaturedarecaprineIgGCR3domainvariantscomprisinganamino 

acidsequencethatvariesfromanyoneoftheCR3domainsequencesshowninanyoneof 

SEQIDNOs:25to27byltolS(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14oriS) 

aminoacids.  

[00163J InsomeinstancesthisdisclosurefeaturesacaprineIgGFcregionvariant 

compnsinganaminoacidsequencethatisatleast750~atleast800oatleast850oatleast 

9 0 0 oatleast9 5 0 oatleast960oatleast 9 7 0 oatleast980ooratleast990oidenticaltothe 

aminoacidsequencesetforthinanyoneofSEQIDNOs.:25to27.Alsodisclosedare 

caprineIgGFcregionvariantscomprisinganaminoacidsequencethatvariesfromany 

oneofSEQIDNOs.:25to27by1to20(e.g.,by1,2,3,4,5,6,7,8,9,10,11,12,13,14 

[00164J Insomeembodimentsprovidedareapolypeptideorpolypeptides 

comprisingacapnneIgGFcCR2domainvarianttheCR2domainvariantcomprisingan 

aminoacidsequencethatisatleast750o atleast80~~atleast850oatleast900~atleast 
9500,atleast960oatleast970oatleast980ooratleast990oidenticaltotheaminoacid 

sequenceoftheCR2domainshowninanyoneofSEQIDNOs.:25to27.  

[00165J Insomeembodimentsfeaturedareapolypeptideorpolypeptides 

comprisingacapnneIgGFcCR3domainvarianttheCR3domainvariantcomprisingan 

aminoacidsequencethatisatleast750o atleast80~oatleast85~oatleast900~atleast 
9500,atleast960oatleast970oatleast980ooratleast990oidenticaltotheaminoacid 

sequenceoftheCR3domainshowninanyoneofSEQEDNOs.:25to27.  
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15,16,17,18,19,or2O)aminoacids.
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1001661 Insomeembodimentsfeaturedareapolypeptideorpolypeptides 

comprisingacaprineJgGFcregionvarianttheFcregionvariantcomprisinganamino 

acidsequencethatisatleast750oatleast800oatleast850oatleast900oatleast950oat 

least960oatleast970~atleast98~ooratleast990oidenticaltotheaminoacidsequence 

setforthinanyoneofSEQlIDNOs.:25to27.  

[00167J Thepresentdisclosureextendstoapolypeptideorpolypeptidesinwhich 

theaminoacidsubstitutionsaremadeoneitheroneorbothofaCR2domainandaCR3 

domain.InsomeinstancesthesubstitutionsontheCR2domainandIortheCR3domain 

areidentical.InsomeinstancesthesubstitutionsontheCR2domainandIortheCR3 

domainarenotidentical.InsomeinstancestheFcregionincludesoneormoreadditional 

substitutionsthatincreaseordecreaseeffectorfunctionand/orimproveproduct 

heterogeneity.  

OtherSubstitutionsthatcanbecombinedwiththeHalf-LifeEnhancingSubstitutions 

[00168J Thedevelopmentofatherapeuticpolypeptide/protein(e.g.,amonoclonal 

antibody)isacomplexprocessthatentailscoordinationofacomplexsetofactivitiesto 

generatethedesiredpolypeptide/protein.Theseincludeoptimizationofthespecificity, 

affinityfunctionalactivityexpressionlevelinengineeredcelllineslong-termstability, 

eliminationorenhancementofeffectorfunctionsanddevelopmentofcommerciallyviable 

substitutionthatfacilitatesanyoneormoreoftheabovegoals.  

[00169J InsomeembodimentssubstitutionsareintroducedtoawildtypeJgGFc 

regionofthelivestockanimaltoenhancebindingtoProteinAsoastofacilitatepurification 

byproteinAchromatography.Suchsubstitutionswillbefamiliartopersonsskilledinthe 

artandmaybeatoneormore(e.g.,1,2,3,4,5,6,or7)positionsoftheJgG.  

[00170J Insomeembodimentsadditionalaminoacidsubstitutionscanbemadeto 

alterbindingaffinitytoFcRnascomparedtoaparentpolypeptideorawild-type 

polypeptide(e.g.,toincreaseorreducebindingaffinitywithFcRn).  

[00171J Insomeembodimentsthepolypeptidecomprisesahingeregionofan 

antibodyofthelivestockanimal.Insomeembodimentsmodificationscanbemadetothe 
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manufacturingandpurificationmethods.Thisdisclosureencompassesanyadditional
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hingeregionoftheantibodyofthelivestockanimaltoincreasehalf-life.Such 

modificationswillbeknowntopersonsskilledintheart.  

PolypeptidescomprisingtheIgG1kVariants 

[00172J Thedisclosureencompassesanypolypeptidethatmaybenefitfromhaving 

anincreasedhalf-lifeinalivestockanimal.Toincreasehalf-lifethesepolypeptidesare 

designedtoincludeanFcregionvariant(e.g.,aCH2regionaCH3regionaCH2+CH3 

region)disclosedabove.  

1001731 Exemplarypolypeptidesincludebutarenotlimitedtowholeantibodies 

scFvsnanobodiesligand-bindingportionsofareceptorcytokinesgrowthfactors 

enzymesandpeptides.ForexampleaCR3domainvariantdisclosedabovemaybe 

attachedtoanscFvnanobodyligand-bindingportionofareceptor(e.g.,theligand-binding 

portionofJL-l3RalorIIL-13Ra2),acytokineagrowthfactoranenzymeorapeptide.  

Asusedhereintheterms nanobody","VHIJ,, \THHantibodyfragment"and"single 

domainantibody"areusedinterchangeablyhereintodenotethevariabledomainofthe 

singleheavychainofantibodiesofthetypeofthosefoundinCamelidaewhichare 

typicallyfoundinnaturetolacklightchains.Suitablenanobodieswillbefamiliarto 

personsskilledintheartillustratedexamplesofwhichincludenanobodiesofcamels 

dromedariesllamasandalpacas.AlternativelyanFcregionvariantdisclosedabovemay 

animalismodifiedtoincludeanFcregionvariantdisclosedherein.  

[00174J Insomeembodimentsthepolypeptidesofthisdisclosureincludean 

antibodyhingeregion.Thehingeregionmaybeplacedbetweentheantigenorligand

bindingdomainofthepolypeptideandtheFcregionvariant.Insomeinstancesthehinge 

regionisattachedtotheC-terminusofacytokineagrowthfactoranenzymeorapeptide 

andthehingeregionisattachedtotheN-terminusoftheFcregionvariant.Suitablehinge 

regionsequenceswillbefamiliartopersonsskilledintheart.  

[00175J Thehingeregionifusedinapolypeptideofthisdisclosuremayinclude 

zerotosix(i.e.,0,1,2,3,4,5,or6)aminoacidsubstitutionsrelativetoanaminoacid 

sequenceofthenativehingeregion.Insomeinstancesthehingeregionusedina 
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beattachedtothesepolypeptides.Inanotherembodimentanantibodyfromthelivestock
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recombinantproteinofthisdisclosureisatleast800o atleast8500,atleast900o atleast 
95%atleast960oatleast970oatleast980oatleast990oor100%S 

toanamino 

acidsequenceofthenativehingeregion.  

1001761 Thepolypeptideorpolypeptidesofthisdisclosuremaycompriseabinding 

domain.Thebindingdomaincanspecificallybindtoaproteinsubunitdomain, motif 

and/orepitopeofaselectedtargetdescribed S Insomeembodimentsthepolypeptide 

orpolypeptides(e.g.,fusionpolypeptide)cancompriseaproteinwhereintheproteinisa 
S 

therapeuticproteindescribedherein.Insomeembodimentsthetarget(e.g.,forthetarget 

ofthebindingdomain)orthetherapeuticprotein(e.g.,forthefusionpolypeptide)is 

8-iso-PGF2a,8
selectedfromthegroupconsistingof17-IA,4-1BB,4Dc,6-keto-PGF1a, S 

oxo-dOAlAdenosineReceptorA33,ACEACE-2,ActivinActivinAActivinNB 

ActivinBActivinCActivinMAActivinMAALK-2,ActivinMBALK-4,Activin 

MIAActivinMIBADAMADAMlO, ADAM12, ADAM15,ADAM17/TACE 

ADAMSADAM9,ADAMTSADAMTS4,ADAMTS5,AddressinsaFGFALCAM 

ALKALK-1, ALK-7,alpha-i-antitrypsinalpha-V/beta-iantagonistANGAngAPAF

1,APEAPJAPPAPMLARIgEAngiotensintype1(ATi)receptorAngiotensintype 

2(AT2)receptorARCARTArteminanti-IdASPARTICAtrialnatriureticfactorav/b3 

integrinAxlb2MB7-iB7-2,B7-HB-lymphocyteStimulator(BlyS),BACEBACE-i 

BadBAFFBAFF-RBag-iBAKBaxBCA-iBCAMBclBCMABDNFb-ECGF 

BMP-4BMP-2bBMP-5,BMIP-6Vgr-iBMIP-7(OP-i),BMIP-8(BMP-8aOP-2),BMIPR 

BMPR-IA(ALK-3),BMIPR-IB(ALK-6),BRK-2,RPK-iBMIPR-II(BRK-3),BMPsb

NGFBOKBombesinBone-derivedneurotrophicfactorBPDEBPDE-DNABTC 

complementfactor3(C3),C3aC4,CSC5aCiOCAi25CAD-8,CalcitonincAMP 

carcinoembryonicantigen(CEA),carcinoma-associatedantigenCathepsinACathepsin 

BCathepsinC/DPPICathepsinDCathepsinECathepsinHCathepsinLCathepsin0 

Cathepsin5,CathepsinVCathepsinX/Z/PCBLCCiCCK2,CCLCCLiCCLIi 

CCL12,CCL13,CCLi4,CCLiSCCL16,CCLi7,CCL1SCCL19,CCL2,CCL2O 

CCL2iCCL22,CCL23,CCL24,CCL25,CCL26,CCL27,CCL28,CCL3,CCL4,CCL5 

CCL6,CCL7,CCL8,CCL9/iOCCRCCRiCCRiOCCRiOCCR2,CCR3,CCR4 

89 

bFGFBIDBikBUdBLCBL-CAMBLKBMPBMIP-2BMP-2aBMP-3Osteogenin
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CCR5,CCR6,CCR7,CCR8,CCR9,CD1CD2,CD3,CD3ECD4,CD5,CD6,CD7 

CD8,CD1OCD11aCD11bCD11cCD13,CD14,CD15,CD16,CD18,CD19,CD2O 

CD21,CD22,CD23,CD25,CD27LCD28,CD29,CD3OCD3OLCD32,CD33(p67 

proteins),CD34,CD38,CD4OCD4OLCD44,CD4SCD46,CD47,CD49aCDS2,CDS4 

CD55,CD56,CD61,CD64,CD66eCD74,CD8O(B7-1),CDS9,CD95,CD123,CD137 

CD138,CD14OaCD146,CD147,CD148,CD152,CD164,CEACAM5,CFTRcGMP 

cmcClostridiumbotulinumtoxinClostridiumperfringenstoxinCKb8-1,CLC, CMV 

CMVULCNTFCNTN-1, COXC-RetCRG-2,CT-i, CTACKCTGFCTLA-4 

CX3CL1,CX3CR1,CXCLCXCL1, CXCL2,CXCL3,CXCL4,CXCL5,CXCL6 

CXCL7,CXCL8,CXCL9,CXCL1OCXCL11,CXCL12,CXCL13,CXCL14,CXCL1S 

CXCL16,CXCRCXCR1,CXCR2CXCR3,CXCR4,CXCR5,CXCR6,cytokeratin 

tumor-associatedantigenDANDCCDcR3,DC-SIGNDecayacceleratingfactordes(1

3)-JGF-J(brainJGF-1),DhhdigoxinDNAM-1,DnaseDppDPPJV/CD26,DtkECAD 

EDAEDA-AlEDA-A2 EDAREGFEGFR(ErbB-1),EMAEMMPRIN, ENA 

endothelinreceptorEnkephalinaseeNOSEoteotaxinlEpCAMEphrinB2/EphB4 

EPOERCCE-selectinET-1, FactorhaFactorVIIFactorVIJIcFactorIXfibroblast 

activationprotein(FAP),FasFcR1,FEN-1FerritinFGFFGF-19FGF-2,FGF3,FGF

8,FGFR FGFR-3,Fibrin, FL, FLIP, Flt-3, Flt-4 Folliclestimulatinghormone 

FractalkineFZD1,FZD2,FZD3,FZD4,FZD5,FZD6,FZD7,FZD8,FZD9,FZD1O 

CDMP-1),GDF-6(BMP-13,CDMP-2),GDF-7(BMP-12,CDMP-3),GDF-8(Myostatin), 

GDF-9,GDF-15(MJC-1),GDNFGDNFGFAPGFRa-1,GFR-alphal GFR-alpha2 

GFR-alpha3, GJTRGLP1GLP2GlucagonGlut4,glycoproteinJib/lila(GPJib/lila), 

GM-CSFgpl3Ogp72,GROGnRIIGrowthhormonereleasingfactorHapten(NP-cap 

orNIP-cap),HB-EGF, HCCHCMVgBenvelopeglycoproteinHCMV)gHenvelope 

glycoproteinHCMVULHemopoieticgrowthfactor(HGF),RepBgpl2Oheparanase 

Her2,Her2/neu(ErbB-2),Her3(ErbB-3),Her4(ErbB-4),herpessimplexvirus(HSV)gB 

glycoproteinHSVgDglycoproteinHGFAHighmolecularweightmelanoma-associated 

antigen(HMW-MAA),HJVgpl2OHJVIJIBgpl2OV3loopflEAflEA-DRHIMi.24 

HMFGPEMHRGHrkcardiacmyosincytomegalovinis(CMV),growthhormone(GH), 
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G250Gas6,GCP-2,GCSFGD2,GD3,GDFGDF-1,GDF-3(Vgr-2),GDF-5(BMIP-14
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HVEM,1-309,lAPICAMICAM-1, JCAM-3, ICEICOSJIENgIgIgAreceptor,1gB, 

JGFJGFbindingproteinsJGF-1RJGFBPJGF-JJGF-JJILLIL-iIL-iRJL-2,IL-2R 

JL-4,JL-4RJL-5,JL-5RIIIL-6,JL-6RIIIL-8,JL-9,IL-lOIIIL-12,JL-13,IIIL-15,JL-17,IL

18,JL-18RJL-21,JL-22,JL-23IIIL-25,IEL-31,IEL-33,interleukinreceptor(e.g.,IFIL-iRIL

2RJL-4RJL-5RJL-6RJL-8RJL-9RZEL-lORJL-12RJL-13RIEL-15RJIL-17RILL

18RIIL-21RJL-22RJL-23RJL-25RJL-3iRIIL-33R),interferon(TNF)-alphaIENF-beta 

TNF-gammaInhibiniNOSInsulinA-chainInsulinB-chainInsulin-likegrowthfactor1 

integrin alpha, integrin alpha, integrin alpha, integrin alpha4/betal integrin 

alpha4/beta7 integrinalpha5(alphaV),integrinalpha5/betal integrinalpha5/beta3 

integrinalpha6,integrinbeta1 integrinbeta2 interferongammaIP-10,1-TAC TB 

Kallikrein2,Kallikrein5,Kallikrein6,Kallikrein11,Kallikrein12,Kallikrein14 

Kallikrein15,KallikreinLi KallikreinL2,KallikreinL3,KallikreinL4, KC, KDR 

KeratinocyteGrowthFactor(KGF),laminin5LAMPLAPLAP(TGF-1),LatentTGF

1,LatentTGF-1bplLBPLDGFLECT2,LeftyLewis-YantigenLewis-Yrelated 

antigenLFA-1LFA-3,LfoLillYLIGHTlipoproteinsLIXLKNLptnL-SelectinLT

aLT-b LTB4,LTBP-1,LungsurfactantLuteinizinghormoneLymphotoxinBeta 

ReceptorMac-iMAdCAMMAGMAP2,MARCMCAMMCAMMCK-2,MCPM

CSFMDCMerMETALLOPROTEASESMGDFreceptorMGMTMHC(HLA-DR), 

MJFMJGMIEPMIEP-1-alphaMKMMAC1,MMPMMP-1,MMP-1OMMP-11MMP 

9,MPIEFMpoMSKMSPmucin(Mud),MTUC18,Muellerian-inhibitinsubstanceMug, 

MuSKNAIPNAPNAV1.7,NCADN-CadherinNCA90,NCAMNCAMNeprilysin 

Neurotrophin-3,-4,or-6,NeurturinNeuronalgrowthfactor(NGF),NGFRNGF-beta 
nNOSNONOSNpnNRG-3,NTN~,OB 0001,OPGOPNOSMOX4OL 

, , 

OX4ORp150,p95,PADPrParathyroidhormonePARCPARPPBRPBSFPCADP

CadherinPCNAPD1,PDL1,PDGFPDGFPDK-1,PECAMPEMPF4,PGEPGF 

PGJ2PGJ2PINPLA2,placentalalkalinephosphatase(PLAP),PitTPLP, PP14 

ProinsulinProrelaxinProteinCPSPSAPSCAprostatespecificmembraneantigen 

(PSMA),PTENPTHrpPtkPTNR51, NFLRANKLRANTESRANTESRelaxin 

A-chainRelaxinB-chain, reninrespiratorysyncytialvirus(RSV)FRSVFgpRet 
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12,MMP-13,MIMP-14,MMP-15,MMP-2,MIMP-24,MMP-3,MMP-7,MMP-8,MMP-
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RheumatoidfactorsR11P76,RPA2,RSKS100,SCF/KLSDF-1,SERENESerum 

albuminsFRP-3,SliliSJGIItR,5K-iSLAMSLPJSMACSMDFSMOH, SOD 

SPARCStatSTEAPSTEAP-JITACETACITAG-72(tumor-associatedglycoprotein

72),TARCTCA-3,T-cellreceptors(e.g.,T-cellreceptoralpha/beta),TdTTECKTEMi 

TEM5,TEM7,TEM8,TERTtesticularPLAP-likealkalinephosphataseTfRTGFTGF

alphaTGF-betaTGF-betaPanSpecificTCiF-betaRi(ALK-5),TGF-betaRi1,TGF-beta 

RubTGF-betaLUll, TGF-betal, TGF-beta2,TGF-beta3,TGF-beta4,TGF-beta5 

ThrombinThymusCk-1,ThyroidstimulatinghormoneTieTIMPTJQTissueFactor 

TMEFF2,TmpoTMPRSS2,TM'TNF-alphaTNF-alphabetaTNF-beta2,TNFcTNF 

RITNF-RJJTNFRSF1OA(TRAILRlApo-2DR4),TNFRSF1OB(TRAILR2DRS 

KILLER, TRJCK-2A, TRICK-B), TNFRSF1OC (TRAIL R3DcR1, LIT TRIED), 

TNFRSF1OD(TRAILR4DcR2,TRUNDD),TNFRSF1lA NI(ODFRTRANCER), 

TNFRSF1lB(OPGOCIFTRi),TNFRSF12(TWEAKRFN14),TNFRSF13B(TAd), 

TNFRSF13C(BAFFR),TNFRSF14(HVEMATARHveALIGHTRTR2),TNFRSF16 

(NGFRp7SNTR),TNFRSF17(BCMA),TNFRSF1S(GITRAITR),TNFRSF19(TROY 

TAJ, TRADE), TNFRSF19L (RELT), TNFRSF1A (TNF R1CD12Oa, p55-60), 
TNFRSF1B(TNFPAlCD12Obp75-80),TNFRSF26(TNFRH3),TNFRSF3(LTbRTNF 

RIIITNFCR),TNFRSF4(0X40ACT3STXGP1R),TNFRSFS(CD4Op50),TNFRSF6 

(FasApo-1,APTiCD95),TNFRSF6B(DcR3M6STR6),TNFRSF7(CD27),TNFRSFS 

TNFRH2),TNFRST23(DCTRAILR1TNFRH1),TNFRSF25(DR3Apo-3,LARDTR-3 

TRAMPWSL-1),TNFSF1O(TRAILApo-2LigandTL2),TNFSF11(TRANCE/RANK 

LigandODFOPGLigand),TNFSF12(TWEAKApo-3LigandDR3Ligand),TNFSF13 

(APRILTALL2),TNFSF13B(BAFFBLYSTALLiTHANKTNFSF2O),TNFSF14 

(LIGHTHVEMLigandLTg),TNFSF15(TL1A/VEGI),TNFSF18(GITRLigandAITR 

LigandTL6),TNFSF1A(TNF-aConectinDIF TNFSF2),TNFSF1B(TNF-bLTa 

TNFSF1),TNFSF3(LTbTNFCp33),TNFSF4(0X40Ligandgp34,TXGP1),TNFSF5 

(CD4OLigandCD1S4,gp39,HIGMiIMID3,TRAP),TNFSF6(FasLigandApo-1Ligand 

APTiLigand),TNFSF7(CD27LigandCD7O),TNFSF8(CD3OLigandCD153),TNFSF9 

(4-1BBLigandCD137Ligand),TP-1,t-PATpoTRAILTRAILRTRAIL-RiTRAIL
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(CD3O),TNFRSF9(4-1BBCD137,lILA),TNFRSF21(DR6),TNFRSF22(DCTRAIL1(2
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R2,TRANCEtransferringreceptorTRYTrk(e.g.,TrkA),TROP-2,TSGTSLPtumor

associatedantigenCA125 tumor-associatedantigenexpressingLewisYrelated 

carbohydrateTWEAKTXB2UngUPARuPAR-1,UrokinaseVCAMVCAM-1 

"vT ECADVE-CadherinVE-cadherin-2'\FEFGR-1(fit-i),VEGFVEGFRVIEGFR-3(fit

4),VEGIVIMViralantigensVLA,~VLA-1, VLA-4VNRintegrinvonWillebrands 

factorWJF-1,WNT1, WNT2,WNT2B/13,WNT3, WNT3AWNT4,WNT5AWNT5B 

WNT6,WNT7AWNT7BWNT8AWNT8BWNT9AWNT9AWNT9BWNT1OA 

WNT1OBWNT11, WNT16,XCL1,XCL2,XCR1,XCR1, XIEDARXJAPXPDand 

receptorsforhormonesandgrowthfactor.  

1001771 Insomeembodimentsthebindingdomainspecificallybindstooneormore 

therapeutictargetsorantigensinthelivestockanimalsuchasbutarenotlimitedtoACE 

ACE-2,ActivinActivinAActivinABActivinBActivinCActivinMAActivinMA 

ALK-2,ActivinMBALK-4,ActivinMIAActivinMIBADAMADAMlOADAM12 

ADAM15,ADAM17/TACEADAMSADAM9,ADAMTSADAMTS4,ADAMTS5 

ANGAngAngiotensintype1(ATi)receptorAngiotensintype2(AT2)receptorAtrial 

natriureticfactorav/b3integrinb-ECGFCD19,CD2OCD3O, CD34CD4OCD4OL 

CD47,COXCTLA-4,EGFR(ErbB-1),EPOFolliclestimulatinghormoneGDF-8 

(Myostatin),GLP1,GLP2,GnRHGrowthhormonereleasingfactor,1gBILILL-iIL-iR 

JL-2,IEL-2RIIIL-4,JL-4RJL-5,JL-5RJL-6,JL-6RIL-SIIIL-9,IL-lOJL-12,JL-13, IIIL-15 

IL-iRIIIL-2RJL-4RJL-5RIEL-6RJL-8RJL-9RIL-lORIIL-12RJL-13RJL-15RIlL

17RJL-18RIIL-21RJL-22RJL-23RJL-25RIIL-3iRIIL-33R),LAP(TGF-1),Latent 

TGF-1,LatentTGF-1bplLFA-1,Neuronalgrowthfactor(NGF),NGFRNGF-beta 

OX4OLOX4ORPD1,PDL1TGFTGF-alphaTGF-betaTGF-betaPanSpecificTC}F

betaRi(ALK-5),TGF-betaRi1,TGF-betaMIbTGF-betaRIJITGF-betalTGF-beta2 

TGF-beta3,TGF-beta4,TGF-beta5,TNFTNF-alphaTNF-alphabetaTNF-beta2TNFc 

TNF-M TNF-RJJTNFRSF16(NGFRp75NTR),TNFRSF9(4-1BBCD137 lILA), 

VIEFGR-1(fit-i),VIEGFVEGFRandVEGFR-3(fit-4).  

[00178J Insomeembodimentsthepolypeptideorpolypeptidescancomprisea 

protein whereintheproteinisatherapeuticprotein e.g.,EPOCTLA4,LFA3 
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JL-17,JL-18IIIL-18RJL-21,IIIL-22,JL-23,JL-25,JL-31,JL-33interleukinreceptor(e.g.,
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VEGFR1/VEGFR3,IL-iRJL-4RGLP-1receptoragonistorThrombopoietinbinding 

peptide.InsomeembodimentsthetherapeuticproteinisACEACE-2,ActivinActivin 

AActivinABActivinBActivinCActivinBAAActivinMAALK-2,ActivinRIBALK

4, Activin RIJA, Activin RuB, ADAM, ADAMlO, ADAM12, ADAM1S 

ADAM17/TACEADAMSADAM9,ADAMTSADAMTS4ADAMTS5,ANGAng, 

Angiotensintype1(AT1)receptorAngiotensintype2(AT2)receptorAtrialnatriuretic 

factorav/b3integrinb-ECGFCD19,CD2OCD3OCD34,CD4OCD4OLCD47,COX 

CTLA-4,EGFR(ErbB-1),EPOFolliclestimulatinghormoneGDF-8(Myostatin),GLP1 

GLP2,GnRTJGrowthhormonereleasingfactor,1gBILILL-iIL-iRJL-2,JL-2RIL-4 

JL-4RIIL-5,IL-fiRJL-6,JL-6RJL-8,JL-9,IFIL-lOIIIL-12,JL-13,IL-iSJL-17,IlL-iSIL

BRIIIL-21,JL-22,JL-23,JL-25,IIIL-31,JL-33,interleukinreceptor(e.g.,ZEL-iRJL-2RIL

4RIL-SRIL-6RIL-8RIL-9RIL-1ORIL-12RIL-13RIL-1SRIL-17RIL-18RIL

21RIL-22RIL-23RIL-25RIL-3iRIL-33R),LAP(TGF-1),LatentTGF-1,Latent 

TGF-1bplLFA-1,Neuronalgrowthfactor(NOF),NGFRNGF-betaOX4OLOX4OR 

PD1,PDL1,TGFTGF-alphaTGF-betaTGF-betaPanSpecificTGF-betaRi(ALK-5), 

TGF-betaRi1,TGF-betaRIbTGF-betaBAIlTOF-betalTGF-beta2,TGF-beta3,TOF

beta4,TGF-beta5TNFTNF-alphaTNF-alphabetaTNF-beta2,TNFcTNF-RITNF 

MITNFRSF16(NGFRp7SNTR),TNFRSF9(4-1BBCD137,lILA),V1IFGR-1(fit-i), 

PharmaceuticalCompositions 

1001791 Topreparepharmaceuticalorsterilecompositionsofapolypeptideor 

polypeptidesdescribedhereinthepolypeptideorpolypeptidescanbeadmixedwitha 

pharmaceuticallyacceptablecarrierorexcipient.(Seee.g.,RemingtonsPharmaceutical 

SciencesandU.S.Pharmacopeia:NationalFormularyMackPublishingCompanyEaston 

Pa.(1984)).  

[00180J Formulationsoftherapeuticanddiagnosticagentsmaybepreparedby 

mixingwithacceptablecarriersexcipientsorstabilizersintheformofe.g.,lyophilized 
S 

powdersslurnesaqueoussolutionsorsuspensions(seee.g.,Hardmanetal.(2001) 
GoodmanandGilman9sThePharmacologicalBasisofTherapeuticsMcGraw-HillNew 
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VEGFVEGFRorV1SGFR-3(flt-4).
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York N.Y. Gennaro(2000)Remington:TheScienceandPracticeofPharmacy, 

LippincottWilliams andWilkinsNewYorkN.Y. Avisetal.(eds.)(1993) 

PharmaceuticalDosageForms:ParenteralMedicationsMarcelDekkerNYLieberman 

etal.(eds.)(1990)PharmaceuticalDosageForms:Tablets MarcelDekkerNY 

Liebermanetal.(eds.)(1990)PharmaceuticalDosageForms:DisperseSystemsMarcel 

DekkerNY;WeinerandKotkoskie(2000)ExcipientToxicityandSafetyMarcelDekker 

Inc NewYorkN.Y.).Insomeembodimentsthepolypeptideorpolypeptidesofthe 

presentinventionaredilutedtoanappropriateconcentrationinasodiumacetatesolution 

pH5-6,andNaClorsucroseisaddedfortonicity.Additionalagentssuchaspolysorbate 

20orpolysorbate80,maybeaddedtoenhancestability.  

[00181J Toxicityandtherapeuticefficacyofthepolypeptidecompositions 

administeredaloneorincombinationwithanotheragentcanbedeterminedbystandard 

pharmaceuticalproceduresincellculturesorexperimentalanimalse.g.,fordetermining 

theLD5o(thedoselethalto500oofthepopulation)andtheED5o(thedosetherapeutically 

effectivein500oofthepopulation).Thedoseratiobetweentoxicandtherapeuticeffectsis 

thetherapeuticindex(LD5o/ED5o).Inparticularaspectsapolypeptideorpolypeptides 

exhibitinghightherapeuticindicesaredesirable.Thedataobtainedfromthesecellculture 

assaysandanimalstudiescanbeusedinformulatingarangeofdosageforuseinthe 

livestockanimal.Thedosageofsuchcompoundsliespreferablywithinarangeof 

varywithinthisrangedependinguponthedosageformemployedandtherouteof 

administration.  

1001821 Themodeofadministrationcanvary.Suitableroutesofadministration 

includeoral, rectal transmucosalintestinalparenterabintramuscularsubcutaneous 

intradermal, intramedul1ary, intrathecal, direct intraventricular intravenous 

intraperitoneal intranasal intraocular, inhalation insufflation, topical, cutaneous 

transdermalorintra-arterial.Insomeembodimentsthepolypeptideorpolypeptidescan 

beadministeredbyaninvasiveroutesuchasbyinjection.Infurtherembodimentsthe 

polypeptide or polypeptides is administered intravenously, subcutaneously, 

intramuscularlyintraarteriallyintratumorallyorbyinhalationaerosoldelivery.  
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circulatingconcentrationsthatincludetheED5owithlittleornotoxicity.Thedosagemay
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1001831 The pharmaceutical compositions disclosed herein may also be 

administeredbyinfusion.Examplesofwell-knownimplantsandmodulesform 

administeringpharmaceuticalcompositionsinclude:U.S.Pat.No.4,487,603 which 

disclosesanimplantable S pumpfordispensingmedicationatacontrolled 

rateU.S.Pat.No.4,447,233whichdisclosesamedicationinfusionpumpfordelivering 

medicationatapreciseinfusionrateU.S.Pat.No.4,447,224,whichdisclosesavariable 

flowimplantableinfusionapparatusforcontinuousdrugdelivery;U.S.Pat.No.4,439,196 

whichdisclosesanosmoticdrugdeliverysystemhavingmulti-chambercompartments.  

Manyothersuchimplantsdeliverysystemsandmodulesarewellknowntothoseskilled 

intheart.  

[00184J Alternativelyoradditionallyonemayalsoadministerthepolypeptideor 

polypeptidesinalocalmannerforexampleviainjectionoftheantibodydirectlyintoan 

arthriticjointorpathogen-inducedlesioncharacterizedbyimmunopathologyoftenina 

depotorsustainedreleaseformulation.Furthermoreonemayadministerthepolypeptide 

orpolypeptidesinatargeteddrugdeliverysystemforexampleinaliposomecoatedwith 
S 

atissue-specificantibodytargetingforexamplearthriticjointorpathogen-inducedlesion 

characterizedbyimmunopathology.Theliposomeswillbetargetedtoandtakenup 

selectivelybytheafflictedtissue.  

[00185J Theadministrationregimendependsonseveralfactorsincludingwithout 

treatedtheserumortissueturnoverrateofthetherapeuticantibodythelevelofsymptoms 

theimmunogenicityofthetherapeuticpolypeptideorpolypeptidesandtheaccessibilityof 

thetargetcellsinthebiologicalmatrix.Insomeimplementationstheadministration 

regimendeliverssufficienttherapeuticpolypeptideorpolypeptidestoeffectimprovement 

inthetargetdiseasestatewhilesimultaneouslyminimizingundesiredsideeffects.  

Accordinglytheamountofbiologicdelivereddependsinpartontheparticulartherapeutic 

polypeptideorpolypeptidesandtheseverityoftheconditionbeingtreated.Guidancein 

selectingappropriatedosesoftherapeuticantibodiesisavailable(seee.g.,Wawrzynczak 

AntibodyTherapyBiosScientificPub.LtdOxfordshireUK(1996);Milgrometal.New 

Engl.J.Med.341:1966-1973(1999);Slamonetal.NewEngl.J.Med.344:783-792(2001); 
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limitationtheageweightandphysicalconditionofthelivestockanimaltobeorbeing
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Beniaminovitzetal.NewEngi.J.Med.342:613-619(2000);Ghoshetal.NewEngi.J.  

Med.348:24-32(2003);Lipskyetal.NewEngi.J.Med.343:1594-1602(2000)).  

1001861 Determinationoftheappropriatedoseofthepolypeptideorpolypeptidesis 

madebyoneskilledinthearte.g.,usingparametersorfactorsknownorsuspectedinthe 

arttoaffecttreatment.Generallythedosebeginswithanamountsomewhatlessthanthe 

optimumdoseanditisincreasedbysmallincrementsthereafteruntilthedesiredor 

optimumeffectisachievedrelativetoanynegativesideeffects.Importantdiagnostic 

measuresincludethoseofsymptomsofe.g.,theinflammationorlevelofinflammatory 

cytokinesproduced.  

NucleicAcidsVectorsHostCellsandMethodsofMaking 

[00187J Thedisclosurealsoencompassesnucleicacidornucleicacidsencodingthe 

polypeptideorpolypeptidesdescribedhereinavectororvectorscomprisingthenucleic 

acidornucleicacidsandhostcellscomprisingthenucleicacidornucleicacidsorthe 

vectororvectors.  

[00188J Thepolypeptideorpolypeptidesdescribedhereinmaybeproducedin 

bacterialoreukaryoticcells.Somepolypeptides, e.g.,Fab'scanbeproducedinbacterial 

cellse.g.,B.colicells.Polypeptidescanalsobeproducedineukaryoticcellssuchas 

transformedcelllines(e.g.,CR0,293ECOS,293THela).Inadditionpolypeptides(e.g., 

scFvs)canbeexpressedinayeastcellsuchasPichia(seee.g.,Powerset 6, Jlmmunol 
Methods.251:123-35(2001)),HanseulaorSaccharomyces.Toproducetheantibodyof 

interestapolynucleotideorpolynucleotidesencodingthepolypeptideorpolypeptides 

is/areconstructedintroducedintoanexpressionvectororexpressionvectorsandthen 

expressedinsuitablehostcells.Toimproveexpressionthenucleotidesequencesofthe 

genescanberecodedwithoutchanging(orminimallychanging e.g.,removalofaC

terminalresidueoftheheavyorlightchain)theaminoacidsequence.Theareasfor 

potentialrecodingincludethoseassociatedwithtranslationinitiationcodonusageand 

possibleunintendedmRINAsplicing.PolynucleotidesencodinganFcregionvariant 

describedhereinwouldbereadilyenvisionedbytheordinarilyskilledartisan.  
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1001891 Standardmolecularbiologytechniquescanbeusedtopreparethe 

recombinantexpressionvector(s),transfectthehostcellsselectfortransformantsculture 

thehostcellsandrecoverthepolypeptide(e.g.,antibody).  

[00190J Ifthepolypeptideorpolypeptidesistobeexpressedinbacterialcells(e.g., 

F.colt),theexpressionvectorshouldhavecharacteristicsthatpermitamplificationofthe 

vectorinthebacterialcells.AdditionallywhenF.coilsuchasJM1O9DH5uHB1O1,or 

XL1-BlueisusedasahostthevectormusthaveapromoterforexamplealacZpromoter 

(Wardetat,341:544-546(1989),araBpromoter(BetteretatScience240:1041-1043 

(1988)),orT7promoterthatcanallowefficientexpressioninF.co/i.Examplesofsuch 
vectorsinclude, forexample, Ml3-seriesvectors, pUC-seriesvectors, pBR322 

pBluescriptpCR-ScriptpGEX-5X-1(Pharmacia),"QlAexpresssystem"(QIAGEN), 

pEGFPandpET(whenthisexpressionvectorisusedthehostispreferablyBL21 

expressingT7RNApolymerase).Theexpressionvectormaycontainasignalsequencefor 

antibodysecretion.ForproductionintotheperiplasmofF.coltthepeiBsignalsequence 

(LeietatJ.Bacteriot,169:4379(1987))maybeusedasthesignalsequenceforantibody 

secretion.Forbacterialexpressioncalciumchloridemethodsorelectroporationmethods 

maybeusedtointroducetheexpressionvectorintothebacterialcell.  

[00191J Ifthepolypeptideorpolypeptidesistobeexpressedinanimalcellssuchas 

CR0,COSandNJH3T3cellstheexpressionvectorincludesapromoternecessaryfor 

(1979))(e.g.,earlysimianvirus40promoter),MMILV-LTRpromoterEF1apromoter 

(MizushimaetalNucleicAcidsRes 18:5322(1990)),orCMVpromoter(e.g.,human 

cytomegalovirusimmediateearlypromoter).Inadditiontothenucleicacidsequence 

encodingtheFcregionvarianttherecombinantexpressionvectorsmaycarryadditional 

sequencessuchassequencesthatregulatereplicationofthevectorinhostcells(e.g., 

originsofreplication)andselectablemarkergenes.Theselectablemarkergenefacilitates 

selectionofhostcellsintowhichthevectorhasbeenintroduced(seee.g.,U.S.Pat.Nos.  

4,399,216,4,634,665and5,179,017).Forexampletypicallytheselectablemarkergene 

confersresistancetodrugssuchasG418,hygromycinormethotrexateonahostcellinto 
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expressioninthesecellsforexampleanSV4Opromoter(Mulliganetal.,Nature277:108
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whichthevectorhasbeenintroduced.Examplesofvectorswithselectablemarkersinclude 

pMAMpDR2,pBK-RSVpBK-CMVpOPRSVandpOPl3.  

[00192J Insomeembodimentsthepolypeptideorpolypeptidesareproducedin 

mammaliancells.Exemplarymammalianhostcellsforexpressingpolypeptideor 

polypeptidesincludeChineseHamsterOvary(CR0cells)(includingdhfr-CR0cells 
Sci.USA77:4216-4220,used 

describedinUrlaubandChasm (1980)Proc.Natl.Acad. S 

withaDHFRselectablemarkere.g.,asdescribedinKaufmanandSharp(1982)Mol.Biol.  

159:601621),humanembryonickidney293cells(e.g.,293,293E,293T),COScells 

NJH3T3cellslymphocyticcelllinese.g.,NSOmyelomacellsand5P2cellsandacell 

fromatransgenicanimale.g.,atransgenicmammal.Forexamplethecellisamammary 

epithelialcell.  

1001931 Inanexemplarysystemforantibodyexpressionarecombinantexpression 

vectorencodingboththeantibodyheavychainandtheantibodylightchainoftheantibody 

isintroducedintodhfr-CR0cellsbycalciumphosphate-mediatedtransfection.Within 

therecombinantexpressionvectortheantibodyheavyandlightchaingenesareeach 

operativelylinkedtoenhancer/promoterregulatoryelements(e.g.,derivedfrom5V40 

CMVadenovirusandthelikesuchasaCMVenhancer/AdMEPpromoterregulatory 

elementoran5V40enhancer/AdMLPpromoterregulatoryelement)todrivehighlevels 
S 

oftranscriptionofthegenes.TherecombinantexpressionvectoralsocarnesaDIETERgene 

methotrexateselection/amplification.Theselectedtransformanthostcellsareculturedto 

allowforexpressionoftheantibodyheavyandlightchainsandtheantibodyisrecovered 

fromtheculturemedium.  

MethodsofTreatment 

[00194J Thepolypeptideorpolypeptidesdisclosedhereincanbeusedtotreator 

preventanydiseaseordisorderinalivestockanimalinneedthereofThisinventionis 

particularlyhelpfulinthetreatmentofchronicconditionswhererepeateddosingis 

required.Becauseoftheincreasedhalf-lifeoftheproteintherapeuticlessfrequentdosing 

and/orreduceddoselevelsmaybepossible.  
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1001951 Insomeembodimentsthediseasedisorderconditionorsymptomsbeing 

treatedorpreventedisanallergicdiseaseachronicpainanacutepainaninflammatory 

diseaseanautoimmunedisease anendocrinedisease agastrointestinaldisease a 

skeletal/musculoskeletaldiseaseacardiovasculardiseaseaneurologicaldiseasearenal 

diseaseametabolicdiseaseaimmunologicaldiseaseagenetic/inheriteddiseasea 

fertilityrelateddisorderaninfectiousdiseaseoracancer.Incertainembodimentsthe 

diseaseordisorderbeingtreatedorpreventedisatopicdermatitisallergicdermatitisfood 

allergyosteoarthriticpainperioperativepaindentalpaincancerpainarthritisanemia 

obesityordiabetes.  

[00196J Antibodiesmaynotonlybeusedtotreatorpreventdiseasebutalsoto 

modulatenormalbiologicalfunctionforexampletomanagefertilityorbehavior.  

Diagnosis 

[00197J Thepolypeptideorpolypeptidesdisclosedhereincanalsobeusedfor 

variousdiagnosticpurposesforexampletodeterminewhetherthelivestockanimalhas 

anyparticulardiseaseordisorder.Insomeembodimentsthepolypeptideorpolypeptides 

maycompnseabindingdomain.Thebindingdomaincanspecificallybindtoaprotein 

subunitdomainmotifand/orepitopeasdescribedherein(e.g.,amakerforcancercells).  

Insomeembodimentsthepolypeptideorpolypeptidesfurthercomprisesalabelinggroup.  

aretobedetected:a)isotopiclabelswhichmayberadioactiveorheavyisotopes;b) 

magneticlabels(e.g.,magneticparticles);c)redoxactivemOieties'd)opticaldyes 

enzymaticgroups(e.g.horseradishperoxidasef3-galactosidase luciferase alkaline 

phosphatase); e)biotinylatedgroups; andf)predeterminedpolypeptideepitopes 

recognizedbyasecondaryreporter(e.g.,leucinezipperpairsequencesbindingsitesfor 

secondaryantibodiesmetalbindingdomainsepitopetagsetc.).Insomeembodiments 

thelabellinggroupiscoupledtotheantibodyviaspacerarmsofvariouslengthstoreduce 

potentialsterichindrance.Variousmethodsforlabellingproteinsareknownintheartand 

maybeusedinperformingthepresentinvention.  
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1001981 Insomeembodimentsthelabelinggroupisaprobe adye(e.g.,a 

fluorescentdye),oraradioactiveisotope(e.g.,3H,"C,22Na, 36C1 ort251 ) 

[00199J Specificlabelscanalsoincludeopticaldyesincludingbutnotlimitedto 

chromophoresphosphorsandfluorophores withthelatterbeingspecificinmany 

instances.Fluorophorescanbeeither"smallmolecule"fluoresorproteinaceousfluores.  

[00200J Thefluorescentlabelcanbeanymoleculethatmaybedetectedviaits 

inherentfluorescentproperties.Suitablefluorescentlabelsincludebutarenotlimitedto 

fluorescein rhodaminetetramethylrhodamine eosinerythrosin coumarin methyl

coumarinspyreneMalacitegreenstilbeneLuciferYellowCascadeBlueJTexasRed 

JABDANSEDANSBODIPYFLLCRed640,Cy5,Cy5.5,LCRed705,Oregongreen 

theAlexa-Fluordyes(AlexaFluor350,AlexaFluor430AlexaFluor488,AlexaFluor 

546,AlexaFluor568,AlexaFluor594,AlexaFluor633,AlexaFluor660,AlexaFluor 

680),CascadeBlueCascadeYellowandR-phycoerythrin(PB)(MolecularProbes 

EugeneOreg.),FJTCRhodamineandTexasRed(PierceRockfordIll.),Cy5,Cy5.5 

Cy7 (AmershamLife SciencePittsburghPa.). Suitableoptical dyes, including 

fluorophoresaredescribedinMolecularProbesHandbookbyRichardP.Hauglandwhich 

isincorporatedbyreferenceinitsentirety.  

[00201J Suitableproteinaceousfluorescentlabelsalsoincludebutarenotlimited 

togreenfluorescentproteinincludingaRenillaPtilosarcusorAequoreaspeciesofGFP 

AccessionNumberU55762),bluefluorescentprotein(BFPQuantumBiotechnologies 

Inc.1801deMaisonneuveBlvd.West,8thFloorMontrealQuebecCanadaH3H1J9 

Stauber 1998,Biotechniques24:462-471;Heimetal.,1996,Curr.Biol.6:178-182), 

enhancedyellowfluorescentprotein(EYEP ClontechLaboratoriesInc.),luciferase 

(Ichikietal.,1993,J.Immunot150:5408-5417),f3galactosidase§Nolanetal.,1988,Proc.  

Natl.Acad. Sci.U.S.A. 85:2603-2607)andRenilla(W092/15673,W095/07463 

W098/14605, W098/26277, W099/49019, U.S. Pat. Nos. 5,292,658, 5,418,155 

5,683,888,5,741,668,5,777,079,5,804,387,5,874,304,5,876,995,5,925,558).Allofthe 

above-citedreferencesinthisparagraphareexpresslyincorporatedhereinbyreferencein 

theentirety.  
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(Chalfieetal.,1994,Science263:802-805),EGFP(ClontechLaboratoriesInc.,GenBank
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Assays 

Fc7 RIandEcyRillBinding: 

1002021 BindingtoFeyRIandFeyRIJIisameasureoftheabilityofanantibodyto 

mediateADCC.Inordertoassessthispropertyforanantibodyanassaytomeasurebinding 

oftheantibodytoFcyRJandFcyRJJJcanbeconductedusingmethodsknownintheart.  

CJqBinding.  

[00203J BindingtothefirstcomponentofcomplementClqisameasureofthe 

abilityofanantibodytomediatecomplement-dependentcytotoxicity(CDC).Inorderto 

assessthispropertyforanantibodyanassaytomeasurebindingoftheantibodytoC1q 

canbeconductedusingmethodsknownintheart.  

Half-Life: 

[00204J Methodsofmeasuringhalf-lifeofanantibodyarewellknownintheart.  

Seee.g.,Boothetal.,MAbs,1O(7):1098-1110(2018).Asanexamplethehalf-lifeofan 

antibodycanbemeasuredbyinjectionoftheantibodyintothespeciesfromwhichtheFc 

isderived(targetspecies)andmeasuringlevelsoftheantibodyintheserumoveracertain 

periodoftime.Alternativelyatransgenicmousemodelcouldbeusedthatisnullfor 

mu~neFcRnalphachainandexpressthetargetspeciesFcRnalphatransgene.Thetarget 

speciesFcRnalphachaincouldeitherbepairedwithmouse132-microglobulinproteinor 

microglobulingenetherebyforminganativeFcRnalphachain- 132-microglobulin 

heterodimerprotein.  

EXAMPLES 

Example1:GenerationofNNKsaturationmutagenesislibrariesatselected 
positionsandanalysisofindividualvariants 

[00205J Thewild-type(wt)sequencesoftheCR2andCR3domainsofporcine 

bovineequineovineandcaprineJgG(asshowninSEQIDNOs:1to27)aresynthesized 

andusedastemplatesforliNKmutagenesis.TheNNKsaturationmutagenesismethodis 

102 

themouse132-microglobulingenecouldbesubstitutedwiththetargetspecies132-
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aneffectivestrategytogenerateall20possibleaminoacidsatadesiredposition(Hogrefe 

etatBiotechniques.33:1158-1165[2002];thecontentofwhichisincorporatedhereinby 

referenceinitsentirety).IndividualNNKlibrariesatpositions250,252,254,256,286 

309,311,426,428,434and436(EUnumbering)aregenerated.N7NK(N A/C/GilTK 

GilT)primersatthespecifiedpositionareusedwiththeQuikChangeSite-Directed 

MutagenesisKit(Agilent).ThePCR-productissubclonedintotheGenScriptFASEBA 

plasmidtransformedintoF.coltandsequencedverifiedforthepresenceofthevariant.  

DownstreamoftheCR2domainistheSASA(single-domainantibodyagainstserum 

albumin)tag(ZhangJ. WuS. ~LiuJ.Methodsandsystemsforincreasingprotein 

stability.Patentapplicationno:US2013/0129727Althecontentofwhichisincorporated 

hereinbyreferenceinitsentirety),whichhaspMaffinityforalbumin.TheSASAantibody 

enablesthecaptureoftheFctothesensorchipsurfacedescribedbelow.ThePeiB(pectate 

lyaseB)signalpeptideisattheN-terminustofacilitatesecretionoftheFcintothemedium.  

TheexpressionofCH2-CH3proteinisregulatedbytheLacpromoter.Thesupematants 

fromconditionedmediumareanalyzedforbindingtotheFeRnofthetargetlivestock 

animalIspeciesatpH6.0forvariantsusingsurfaceplasmonresonance(SPR).  

1002061 Thesupernatantsfrommultipleindividualtransformantsfromeachlibrary 

areassayedforbindingtotheFeRnofthelivestockanimalIspeciesatpH6.0usingthe 

Biacoremethodasdescribedbelow.  

isimmobilizedtoCM5sensorchip.Thesensorchipsurfaceofflowcells1and2are 

activatedbyfreshlymixed50mmol/LN-Hydroxysuccinimideand200mmol/L1-ethyl-3

(3-dimethylaminopropyl)carbodiimidehydrochloridefor420s(10pL/min).Afterwards 

BSAdilutedin10mMsodiumacetate(pH4.5)isinjectedintotheflowcell2toachieve 

conjugationwhileflowcell1issetasblank.Aftertheaminecouplingreactionthe 

remainingactivecouplingsitesonchipsurfaceareblockedwith420sinjectionof1mM 

ethanolaminehydrochloride.TherunningbufferforthebindingexperimentisHBS-EP 

(10mMHEPES,500mMNaCl,3mMEDTA,0.050oTween20,pH5.5)andrunat25 0 C.  

SupernatantsfromthevariantsareinjectedoverchipsurfaceandcapturedviatheSASA 

tagontotheimmobilizedBSALfor60sec.FcRnofthelivestockanimalIspeciesat200nM 
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[00207J FortheSPRanalysesusingtheBiacore8Kbovineserumalbumin(BSA)
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isinjectedfor120secandthedissociationiscompletewithrunningbufferfor120sec.  

TheflowratefortheimmobilizationphaseofBSAis10El/mm andtheflowrateforthe 

associationanddissociationphaseis30LIl/min.Allofthedataisprocessedusingthe 

Biacore8Kevaluationsoftwareversion1. 1. TheresultswillshowthattheJgGFcvariants 

testedpossessincreasedbindingaffinityforanFcRnofthecorrespondinglivestockanimal 

IspeciesatpH6.0whencomparedtowildtypeJgGFcofthesamelivestockanimalI 

species.  

Example2:ScanningmutagenesisofIgGFe 

1002081 AphagedisplaylibraryapproachisusedtoidentifyIgGiFcvanantsthat 

possessincreasedaffinitytoanFcRnofthesamelivestockanimalorspeciesatpH6.0.  

TheJgGFc(comprisingtheCH2+CH3domainsofSEQlIDNO:1-27)aresynthesizedby 

TwistBiosciencetoproducemultiple vanantswithaminoacidmutations(substitutions)at 

oneormorepositions.Ateachofthemutatedpositionseightpossibleaminoacidsare 

substituted.Theseaminoacidsarearginineandlysine(positivelychargedsidechain), 

asparticacidandglutamicacid(negativelychargedsidechain),threonineandglutamine 

(polarunchargedsidechain),andleucineandvaline(hydrophobicsidechain).TheFc 

DNAlibraryisdesignedtohaveanaverageoftwovariantsperFcmolecule.Thenumber 

wherenrepresentsthenumberofsitesandrrepresentsthenumberofvariantsper 

molecule.TheFcvariantswiththedesiredsite-specificmutationsareprintedasmutagenic 

oligonucleotidesonTwist'ssilicon-basedp1atform.  

[00209J Theoligonucleotidesarethenassembledtocreateafull-lengthFcgene 

fragmentpoolusingassemblyPCR.TheassembledFcgenefragmentpoolisthencloned 

intothepADL-22cphagemidvectorfromAntibodyDesignLabsintotheSfi S 

clonedDNAlibraryistransformedintoelectrocompetentTG1F.coltcellstocreatean 

experimentaldiversityoftypically>1010variants.ThephagemidtransformedF.coltcells 

arethenco-transfectedwithMl3K07helperphagetogenerateaphagepoolthatisused 
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ofcombinationsofmodificationscanbecalculatedusingtheformula:nCrn
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forprotein-basedpanning.Thelibraryisresuspendedinto20mMMESbufferpH6.0 

0,050oTween20and30omilk.  

[00210J Thequalityofthelibraryisdeterminedbypicking96randomphageclones 

andsequencedbytheSangermethod.  

100211J ForthefirstphageselectionaProteinAcapturestepisusedtoeliminate 

anyFcvariantsthathavelostProteinAbinding.Forthisselectionthephagelibraryis 

capturedontoProteinAbeadsandwashedwithPBSpH7.4.Thephageareelutedwith 

0.iMglycinepH2.7andthepHisimmediatelyneutralizedwith1MTris-HClpH7.5.  

Theneutralizedphageisprecipitatedwithpolyethyleneglycol/NaClandcentrifuged.The 

0 

pelletedphageareresuspendedin20mMMESpH6.0,0.05oTween20,30~milk.  
[00212J ThenextphageselectionsarebasedontheprotocoldescribedbyBorroket 

al., 2015,JBiol.Chem6,290:4282,thecontentofwhichisincorporatedhereinbyreference 

initsentirety.BrieflyNunc96multi-wellplatesarecoatedwithNeutravidinandthen 

blockedwith5~obovineserumalbuminPBSpH7.4.BiotinylatedFcRnofthetarget 

livestockanimalorspeciesisimmobilizedinthewellataconcentrationofabout0.30 

~g/mlinPBSpH6.0.ThephagelibraryinPBSpH6.0isincubatedwiththeimmobilized 

FcRnandthenwashedwithPBSpH6.0,0.05~oTween20,0.3MNaCl.Thephageis 

elutedwithPBSpH7.4byincubatingat37 0 Cfor30minutes.Theelutedphageare 

depletedwithabout0.30~ig/mloftheFcRnofthesamelivestockanimalorspeciesatpH 

1002131 Theclonesarethensequencedbynextgenerationsequencingusingthe 

IlluminaMiSeq.  

[00214J UniquevariantsmaybereformattedintoJgGandmini-prepplasmidDNA 

transfectedintoExpi293cellswithExpiFectamine293transfectionreagent.TheIg 

variantscanthenbepurifiedfromtheconditionedmediumwithProteinAchromatography 

andformulatedinto43mMsodiumcitrate,130mMsodiumbicarbonatepH6.0.  

[00215J FordeterminingtheaffinitiesoftheJgGvariantstotheFcRnofthe 

correspondinglivestockanimalIspeciesaCarterrainstrumentcanbeusedtodetermine 

thebindingkinetics.Withthisapproachtheantibodies(¼4g/ml)aretypicallyamine
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7.4.TheunboundphageisamplifiedinTG1cells.
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coupledtotheHC3OMsensorchipbyEDC/NIISactivationfollowedbyethanolamine 

HClquenching.  

[00216J Differentconcentrations(333nM,11mM37nM12.3nM,4.lnM1.37nM 

O.4SnM)ofFcRnisflowedoverthesensorchipinHBSTE(10mMHEPES,150mM 

NaCl,3mMEDTA,0,050~Tween2O)0,50obovineserumalbuminpH6.0todetermine 

thekineticsatpH6.0.Thissamestrategycanbeusedtodeterminethebindingkineticsto 

FcRnatpH7.4exceptthepHoftheHIBSTEbufferisadjustedto7.4.  

1002171 AlistoftheaminoacidsubstitutionsthatincreasethebindingoftheJgGFc 

varianttotheircorrespondingFcRNofthesamelivestockanimalIspeciesisprovidedin 

Table6,below: 

Table6:SummaryoftheaminoacidsubstitutionsforlivestockanimalIgGEcvariants 
thatincreasebindingaffinitytoFcRnofthecorrespondinglivestockanimal 

EU Pig[11] Cattle[3] Horse[7] Sheep[3] Goat[3] Aminoacid 

Number substitutions) 

250 LI T TAV TS TS QE 

252 M TM MK MT TM YWF 

254 S ST TS ST ST TRKH* 

256 T T T 

286 T T TS T T YFWLDE 

309 Q Q Q Q Q DEV 

311 QE Q QK QD QDK VKRLH~ 

426 AV VA GAV V VA YFH 

MH LYF*** 

434 NH N NH N N AHFSWY 

436 YT Y YFV Y Y H 

[n]denotesthenumberofdifferentJgGsubclassesidentifiedinthatspecies 

IC notTatthatpositionforovineorcaprineJgGFc 

106 

LMK LK ADE



WO20221125355 PCT/IJS2021/061409 

** notKatthispositionforequineJgG4FcandJgG7Fc 
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nosubstitutionatthispositionforbovineJgGFe
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Example3:BindingkineticsofIgGFevariantstoFeRn 

1002181AsetofFcvariantswasexpressedandpurifiedforporcineovinebovineandequine 

JgGs.ThevariabledomainfortheheavyandlightchainforeachoftheJgGswaspreviously 

describedbyGearingetal.(2016,JVetInternMed,30:1129).Theheavyandlightchain 

constantdomainsusedforthedifferentspeciesJgGswereasfollows:forporcineitwas 

IgGla(GenbankAAA52219.1SEQIDNO:1)andtheporcinekappachain(Genbank 

AHB17990.1),forovineitwasIgGi(GenbankX69797,SEQIDNO:22)andtheovine 

kappachain(GenbankAU45094.1),forbovineitwasIgGi(GenbankABE68619.1,SEQID 

NO:12)andthebovinekappachain(GenbankA1EM45004.1),andforequineitwasIgGi 

(GenbankCAC44760.1 SEQIDNO: 15)andtheequinekappachain(Genbank 

CAA53284.1).ThevariantsweremadeintheFcofeachspeciesatpositions252,286,309 

311,426,428,434,and436(FIG.1)(EUnumbering).ThesynthesizedDNAsforeach 

vanantandwild-typeweresubclonedintopcDNA3.4expressionvector(LifeTechnologies) 

andexpressedinH1EK293cells.Theconditionedmediumforeachvariantandwild-type 

werepurifiedwiththeresinsshowninTable7andthepurifiedantibodieswereformulated 

inPBSpH7.2.AlloftheresinswereacquiredfromCytivawiththeexceptionof 

RoboColumnEshmunoAwhichwaspurchasedfromEMDMillipore.  

1002191Thepurityoftheantibodieswasdeterminedbyscanningdensitometryofcoomassie 
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blue-stainedSDS/PAGEgelsandeachwas>900~(FIGs.2A-2J,3A-3J,4A-4JSA-SJ).
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Table 7.ResinsforpurificationoflgGFevariantsandwild-typeIgG 

Name Purification 
Pi wild-t e PreDictor RoboColumn MabSelect Sure 

g yp _______________________________________ 

Pig M252Y PreDictor RoboColumn MabSelectSure 
Pi T286E RoboColumnEshmunoAQ.6m1 

Pi Q309D PreDictor RoboColumn MabSelectSure 
Pig Q309V PreDictor RoboColumn MabSelectSure 
Pi Q3IIV PreDictorRoboColumn MabSelectSure 
Pi A426Y PreDictor RoboColumn MabSelectSure 
Pig M428Y PreDictor RoboColumn MabSelectSure 
Pi N434Y PreDictor RoboColumn MabSelect Sure 
Pi Y436H PreDictor RoboColumn MabSelect Sure 

Sheep wild-type PreDictor RoboColumn MabSelect Sure 
Shee T252Y PreDictor RoboColumn MabSelect Sure 

p _______________________________________________ 

Shee T286E HTra ProteinGHP 
p p 

Sheep Q309D PreDictor RoboColumn MabSelect Sure 
SheepQ3O9V HiTrap Protein G HP 
Sheep Q31 IV PreDictor RoboColumn MabSelect Sure 
Shee V426Y PreDictorRoboColumnMabSelectSure 

p _______________________________________________ 

Shee M428Y RoboColumn EshmunoAQ.6m1 
_______________________________________________ 

Sheep N434Y RoboColumn EshmunoAO.6m1 
Shee N436H HTra ProteinGHP 

p p 
Cow wild-type PreDictor RoboColumn MabSelect Sure 
Cow T252Y RoboColumn Eshmuno A Q.6m1 
Cow T286E PreDictor RoboColumn MabSelect Sure 
Cow Q309D HiTrap Protein G HP 
Cow Q309V RoboColumn EshmunoAO.6m1 
CowQ3IIV RoboColumn EshmunoAO.6m1 
Cow V426Y RoboColumn EshmunoA Q.6m1 
Cow M428Y RoboColumn EshmunoAO.6m1 
Cow N434Y RoboColumn Eshmuno A Q.6m1 

Horse wild-type RoboColumn Eshmuno A Q.6m1 
Horse M252Y RoboColumn EshmunoAO.6ml 
Horse T286E RoboColumn Eshmuno A Q.6ml 
Horse Q309D RoboColumn EshmunoA O.6ml 
Horse Q309V RoboColumn EshmunoAQ.6ml 
Horse Q31IV RoboColumn EshmunoAO.6ml 
Horse G426Y RoboColumn EshmunoAQ.6ml 
Horse M428Y RoboColumn EshmunoAO.6ml 
Horse N434Y RoboColumn Eshmuno A Q.6ml 
HorseY436H RoboColumn EshmunoA Q.6ml 

1002201TheFcRncomplexconsistsofalargesubunitp51andbeta-2-microglobulin.The 

Avi-tagsequence(SEQIDNO:28,GLNDJFEAQKJEWHE)andanSAXHistagwasfused 

totheC-terminusoftheextracellulardomainofthelargesubunitp51(porcine:Genbank 

E9LK24,ovine:GenbankQ8HZV2,bovine:GenbankAAF60956.1~equine:Genbank 
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Cow Y436H RoboColumn Eshmuno A O.6m1
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xP023505908.1)andsubclonedintopcDNA3.4expressionvector(LifeTechnologies).The 

Flagtag(SEQIDNO:29,DYKDDDDK)wasfusedtotheC-terminusofthebeta-2

microglobulin(porcine:GenbankL13854.1 ovine:Genbank AY549962.1 bovine: 

GenbankX69084.1 equine:GenbankX69083. 1)andsubclonedintothepcDNA3.4 

expressionvector. Foreachspeciesthelargesubunitp51expressionvectorwasco

transfectedwiththebeta-2-microglobulinintoH1EK293cells.TheFcRncomplexeswere 

purifiedfromconditionedmediumusingHisTrapfastflowchromatography(Cytiva)andthe 

proteinswerethenformulatedintoPBSpH7.2.TheproteinswereanalyzedbySDS/PAGE 

andanalyticalSEC(sizeexclusionchromatography)usingaTSKgelG3000SWxlcolumn.  

Thepurityoftheproteinswas>950obySDS/PAGEand>950ooftheFcRncomplexwasa 

heterodimerofthelargesubunitp51andbeta-2-microglobulinbyanalyticalSEC.  

1002211TheFcRnbindingexperimentswerecompletedonaBiacore8K+systemat2SoC.  

ApolyclonalantibodyagainsttheHistagwascoupledtotheCM5biosensorchipusingthe 

HisCaptureKit(CytivaCat28995056)followingthemanufacturersinstructions.TheHis

taggedFcRnfromthedifferentspecieswereflowedontheanti-Hispolyclonalbiosensorchip 

at10kl/minuntilapproximately100RUwerecaptured.Thedifferentporcineovinebovine 

andequineJgG vanantsandwild-typeweretheanalytesforthepigcowhorseandsheep 

FcRnproteinsbiosensorchipsrespectively.FiveconcentrationsofJgGswereinjectedfor 

90secondsat30~tl/minwitha30seconddissociationtime.Forthewild-typeJgGsofeach 

thevariantJgGsofeachspeciestheconcentrationsofJgGwere1.2nM,3.7nM11nM,33 

nMand100nM.Therunningbufferwas1XPBS-P+(CytivaCat#28995084)adjustedto 

pH5.9.Thesurfacewasregeneratedwith10mMglycinepH1.5at30~tl/minfor30seconds.  

DatawereevaluatedusingInsightEvaluationSoftwarebyfittingtoa1:1kineticinteraction 

modelorbyfittingtosteadystateaffinity.  

1002221ThekineticbindingdatafortheporcineJgGvariantsandwild-typeareshownin 

Table8andthesensorgramsforthebindingdataareshowninFIGs.6A-6J.  
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speciestheconcentrationsofJgGwere6.2nM,18nM55nM,167nMand500nM.For
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Table8.PorcineIgGFevariantsandFeRnbindingkinetics 

Foldincreaseover 

Porcine Variant ka kd KD Method for fitting data wild-type KD 

Porcine wild-type______________________ 3.17E-07 Steady state affinity 1-fold 
Porcine M252Y 3.07E+O5 2.99E-02 9.72E-08 1:1 kinetic interaction model 3.3-fold 
Porcine T286E 4.77E+O5 4.58E-02 9.G1E-08 1:1 kinetic interaction model 3.3-fold 
Porcine Q309D 2.64E+O5 2.47E-02 9.36E-08 1:1 kinetic interaction model 3.4-fold 
Porcine Q309V 2.57E+O5 8.78E-03 3.41E-08 1:1 kinetic interaction model 9.3-fold 
Porcine Q311V 2.81E+O5 2.15E-02 7.64E-08 1:1 kinetic interaction model 4.1-fold 
Porcine A426Y 3.74E+O5 3.93E-02 1.05E-07 1:1 kinetic interaction model 3.0-fold 
Porcine M428Y 3.OOE+05 2.61E-02 8.69E-08 1:1 kinetic interaction model 3.6-fold 
Porcine N434Y 7.35E+05 5.83E-03 7.93E-09 1:1 kinetic interaction model 40-fold 
Porcine Y436H ______________________________________________________________________________ 
___________________________________No binding __________________________________________ 

1002231ThekineticbindingdatafortheovineJgGvariantsandwild-typeareshowninTable 

9andthesensorgramsforthebindingdataareshowninFIGs.7A-7J.  

Table9.OvineIgGEcvariantsandFcRnbindingkinetics 

Foldincreaseover 

Ovine Variant ka kd KD Method for fining data wild-type KD 

Ovine wild-type ______________________ 4.97E-O7 Steady state affinity 1-fold 
Ovine T252Y 6.12E+05 2.64E-02 4.31E-O8 1:1 kinetic interaction model 11-fold 
Ovine T286E ____________________ ____________________________________________________ 
__________________________________ No binding_______________________ _________________ 

Ovine Q309D ______________________ No binding____________________________________________ 

Ovine Q309V 6.28E+05 4.98E-02 7.93E-O8 1:1 kinetic interaction model 6.3-fold 

Ovine Q311V 7.OSE+05 6.57E-02 9.27E-O8 1:1 kinetic interaction model 5.4-folci 
Ovine V426Y ______________________ ______________________________________________________ 
__________________________________ No binding_______________________ _________________ 

Ovine N434Y 1.58E+06 9.60E-03 6.09E-09 1:1 kinetic interaction model 81-fold 
m m m 

Ovine Y436H ______________________ No binding____________________________________________ 

[00224JThekineticbindingdataforthebovineJgGvariantsandwild-typeareshownin 

Table10andthesensorgramsforthebindingdataareshowninFIGs.SA-8J.  
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Ovine M428Y 1.58E+06 2.63E-O1 1.66E-07 1:1 kinetic interaction model 3.0-fold
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TableI0.BovineIgGEcvariantsandFeRnbindingkinetics 

Foldincreaseover 

Bovine Variant ka kd KD Method for fining data wild-type KD 

Bovine wild-type 2.25E+05 1.14E-O1 5.05E-07 1:1 kinetic interaction model 1-fold 

Bovine T252Y 2.33E+05 1.66E-02 7.14E-08 1:1 kinetic interaction model 7.1-fold 

Bovine T286E ______________________ ______________________________________________________ 
__________________________________ No binding_______________________ _________________ 

Bovine Q309D ______________________ No binding____________________________________________ 

Bovine Q309V 5.94E+05 7.68E-02 1.29E-07 1:1 kinetic interaction model 3.9-fold 

Bovine Q311V 5.97E+05 1.09E-07 1.82E-07 1:1 kinetic interaction model 2.8-fold 
Bovine V426Y ______________________ ____________________________________ __________________ 

__________________________________ No binding_______________________ _________________ 

Bovine M428Y ____________________________________________________________________________ 
__________________________________ No binding________________________________________ 

Bovine N434Y 1.19E+06 1.41E-02 1.19E-08 1:1 kinetic interaction model 42-fold 
m m m m m 

Bovine Y436H 6.77E+05 1.52E-01 2.24E-07 1:1 kinetic interaction model 2.3-fold 

1002251ThekineticbindingdatafortheequineJgGvariantsandwild-typeareshownin 

Table11andthesensorgramsforthebindingdataareshowninFIGs.9A-9J.  

Table11.EquineIgGFcvariantsandFcRnbindingkinetics 

Foldincreaseover 

Equine Variant ka kd KD Method forfeiting data wild-type KD 

Equine wild-type 1.47E-05 2.1OE-02 1.43E-07 1:1 kinetic interaction model___________________ 

Equine M252Y 2.33E+05 1.66E-02 7.14E-08 1:1 kinetic interaction model 2.0-fold 
_______________ 2.55E+05 1.22E-02 4.80E-08 1:1 kinetic interaction model 3.0-fold 
Equine T286E ____________________________________________________________________________ 
Equine Q309D 1.51E+05 2.17E-02 1.44E-07 1:1 kinetic interaction model 1.0-fold 
Equine Q309V 1.98E+05 4.OOE-03 2.02E-08 1:1 kinetic interaction model 7.2-fold 
Equine Q311V 2.16E+05 7.71E-03 3.57E-08 1:1 kinetic interaction model 4.0-fold 
________________ 2.69E+05 1.41E-02 5.23E-08 1:1 kinetic interaction model 2.8-fold 
Equine G426Y __________________________________________________________ __________________ 

Equine N434Y 4.16E+05 9.78E-04 2.35E-09 1:1 kinetic interaction model 61-fold 
________________ 1.91E+05 2.98E-02 1.56E-07 1:1 kinetic interaction model 0.9-fold 
Equine Y436H __________________________________________________________ __________________ 

1002261Table12showsaspeciescomparisonofthefoldincreaseofeachFcvariant 

comparedtothewild-typeFc.  

Table12ComparisonoflgGFevariantsandFeRnbindingamongdifferent 

species 
________ 252Y 286E 309D 309V 311V 426Y 428Y 434Y 436H 
Species ___________________________________________________________________________________________________ 
Porcine 3.3-fold 3.3-fold 3.4-fold 9.3-fold 4.1-fold 3.0-fold 3.6-fold 40-fold No binding 
Ovine 11-fold No binding No binding 6.3-fold 5.4-fold No binding 3.0-fold 81-fold No binding 
Bovine 7.1-fold No binding No binding 3.9-fold 2.8-fold No binding No binding 42-fold 2.3-fold 
Equine 2.0-fold 3.0-fold 1.0-fold 7.2-fold 4.0-fold 2.8-fold 0.9-fold 61-fold 0.9-fold 
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Equine M428Y 2.O1E+05 3.03E-02 1.51E-07 1:1 kinetic interaction model 0.9-fold
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OtherEmbodiments 

1002271Whiletheinventionhasbeendescribedinconjunctionwiththedetaileddescription 

thereoftheforegoingdescriptionisintendedtoillustrateandnotlimitthescopeofthe 

inventionwhichisdefinedbythescopeoftheappendedclaims.Otheraspectsadvantages 
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andmodificationsarewithinthescopeofthefollowingclaims.
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WHATISCLAIMEDIS: 

1. ApolypeptidecomprisinganJgGFcregionvariantofalivestockanimaloranFcRn
S 

bindingregionthereofwhereinthepolypeptidecompnsesanaminoacidsubstitutionatat 

leastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS2SOQS2SOET2SOQT2SOE,1250Q,1250EA2SOQA2SOEV2SOQandV250F 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM2S2YM252WM252FT252YT252WT252FK252YK2S2WandK2S2K 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS2S4TS254RS254KS254HT254RT254KandT254H, 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DT256EM256AM256DM256EK256AK256DandK256E 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

ofS286YS286FS286WS286LS286DS286ET286YT286FT286WT286LT286D 

andT286F 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ3091E 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ311VQ311KQ311RQ311LQ311HE311VE311KE311RE311LE311H 

K311VK311RK311LK311HD311VD311KD311RD311LandD311H, 
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(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofA426YA426FA426HV426YV426FV426H,0426YG426Fand0426W 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM428LM428YM428FH428LH428Yand11428K 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434AN434HN434FN434SN434WN434YH434AH434FH434S,11434Wand 

H434Yand 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofY436HT436HF436HandV436E 

whereintheaminoacidpositionsarebasedonEUnumberingandwhereinthepolypeptide 

hasincreasedbindingaffinitytoanFcRnofthelivestockanimalwhencomparedtoanFc 

domainofthewildtypeJg& 

2. Thepolypeptideofclaim1whereinthelivestockanimalisaporcine.  

substitutionatatleastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT250QT250E,1250Qand12501W 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM252YM252WandM252F, 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS254TS254RS254KandS25411 
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3. Thepolypeptideofclaim2whereinthepolypeptidecomprisesanaminoacid
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(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DandT256F 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT286YT286FT286WT286LT286DandT286F 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ3091E 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3llVQ311KQ311RQ311LQ311HE311VE311KE311RE3llLandE3llI=L 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofA426YA426FA426HV426YV426FandV426R 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SLM428YM428FH428LH428Yand11428K 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

ofN434AN434HN434FN434SN434WN434YH434AH434FH434S,11434Wand 

H434Yand 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofY436HandT436H.  

4.Thepolypeptideofclaim3whereinthepolypeptidecomprisesanaminoacidsubstitution 

atatleastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisM252Y, 
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WO20221125355 PCT/IJS2021/061409 

(ii) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisT286E, 

(iii) apositionthatcorrespondstoaminoacidposition309ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309DorQ309V, 

(iv) apositionthatcorrespondstoaminoacidposition311ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionis 11V 

(v) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisA426Y 

(vi) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisM428Yand 

(vii) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Y.  

5. Thepolypeptideofanyoneofclaims2-4whereinthewildtypeJgGFcisaporcine 

JgGFccomprisinganaminoacidsequenceselectedfromthegroupconsistingofSEQID 

NOs:1to11.  

7. Thepolypeptideofclaim6whereinthepolypeptidecomprisesanaminoacid 

substitutionatatleastonepositionselectedfromthegroupconsistingof 

(i)apositionthatcorrespondstoaminoacidposition250ofawildtypeJgGofthelivestock 

animalwhereintheaminoacidsubstitutionisselectedfromthegroupconsistingofT250Q 

andT250F 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM2S2YM252WM252FT252YT2S2WandT2S2F, 
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6. Thepolypeptideofclaim1whereinthelivestockanimalisabovine.
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(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS254TS254RS254KS254HT254RT254KandT254H, 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DandT256F 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT286YT286FT286WT286LT286DandT286F 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ3091E 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3llVQ311KQ311RQ311LandQ311H, 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofA426YA426FA426HV426YV426FandV426R 

(ix) apositionthatcorrespondstoaminoacidposition434ofawildtypeIgOofthe 

ofN434AN434HN434FN434SN434WandN434Yand 

(x) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisY436H.  

8.Thepolypeptideofclaim7whereinthepolypeptidecomprisesanaminoacidsubstitution 

atatleastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisT252Y, 

(ii) apositionthatcorrespondstoaminoacidposition309ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309V 
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(iii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ311V9 

(iv) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Yand 

(v) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofY436H.  

9. Thepolypeptideofanyoneofclaims6-8,whereinthewildtypeJgGFcisabovine 

JgGFccomprisinganaminoacidsequenceselectedfromthegroupconsistingofSEQID 

NOs:l2to14.  

10. Thepolypeptideofclaim1whereinthelivestockanimalisanequine.  

11. Thepolypeptideofclaim10,whereinthepolypeptide S 

compnsesanaminoacid 

substitutionatatleastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM2S2YM252WM252FK252YK252WandK252F~ 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS254TS254R,5254KS254HT254RT254KandT254H~ 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DT256EM256AM256DM256EK256AK256DandK256E~ 
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(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS286YS286FS286WS286LS286DS286ET286YT286FT286WT286LT286D 

andT286F 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ309E, 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3llVQ311KQ311RQ311LQ311HK311VK311RK3llLandK3lfli 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofA426YA426FA426HV426YV426FV426H,0426YG426Fand0426ff 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SLM428YandM428K 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434AN434HN434FN434SN434WN434YH434AH434FH434SH434Wand 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofY436HF436HandV436H.  

12.Thepolypeptideofclaim11,whereinthepolypeptidecomprisesanaminoacid 

substitutionatatleastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisM252Y 

(ii) apositionthatcorrespondstoaminoacidposition286ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisT286E 
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(iii) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309V9 

(iv) apositionthatcorrespondstoaminoacidposition311ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionis 11V, 

(v) apositionthatcorrespondstoaminoacidposition426ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisG426Yand 

(vi) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Y.  

13. Thepolypeptideofanyoneofclaims10-12,whereinthewildtypeJgGFcisanequine 

JgGFccomprisinganaminoacidsequenceselectedfromthegroupconsistingofSEQID 

NOs:15to21.  

14. Thepolypeptideofclaim1whereinthelivestockanimalisanovine.  

15. Thepolypeptideofclaim14,whereinthepolypeptide S 

compnsesanaminoacid 

substitutionatatleastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeJgGofthe 

ofS250QS250ET250QandT2501Th 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM252YM252WM252FT252YT252WandT252F, 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS254R,~254KS254HT254RT254KandT2541± 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DandT256F 
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livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting
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(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT286YT286FT286WT286LT286DandT286E, 

(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ309K 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3llVQ311KQ311RQ311LQ311HD311VD311KD311RD311LandD311H, 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofV426YV426FandV426W 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SLM428YandM428F, 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434AN434HN434FN434SN434WandN434Yand 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeIgOofthe 

16.Thepolypeptideofclaim15,whereinthepolypeptidecomprisesanaminoacid 

substitutionatatleastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition252ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisT252Y, 

(ii) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ309V9 

(iii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisQ311V9 
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(iv) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SYand 

(v) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434Y.  

17. Thepolypeptideofanyoneofclaims14-16whereinthewildtypeIgOFcisanovine 

JgGFccomprisinganaminoacidsequenceselectedfromthegroupconsistingofSEQID 

NOs:22to24.  

18. Thepolypeptideofclaim1whereinthelivestockanimalisacaprine.  

19. Thepolypeptideofclaim18,whereinthepolypeptide S 

compnsesanaminoacid 

substitutionatatleastonepositionselectedfromthegroupconsistingof 

(i) apositionthatcorrespondstoaminoacidposition250ofawildtypeIgOofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS250QS250ET250QandT250E, 

(ii) apositionthatcorrespondstoaminoacidposition252ofawildtypeJgGofthe 

ofM252YM252WM252FT252YT252WandT252K 

(iii) apositionthatcorrespondstoaminoacidposition254ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofS254R,~254KS254HT254RT254KandT25411 

(iv) apositionthatcorrespondstoaminoacidposition256ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT256AT256DT256EK256AK256DandK256F 

(v) apositionthatcorrespondstoaminoacidposition286ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofT286YT286FT286WT286LT286DandT286F 
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(vi) apositionthatcorrespondstoaminoacidposition309ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ3O9VQ309DandQ309E, 

(vii) apositionthatcorrespondstoaminoacidposition311ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofQ311VQ311KQ311RQ311LQ311HK311VK311RK311LK311HD311V 

D311KD311RD311LandD311R 

(viii) apositionthatcorrespondstoaminoacidposition426ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofA426YA426FA426HV426YV426FandV426R 

(ix) apositionthatcorrespondstoaminoacidposition428ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofM42SLM428YandM428F, 

(x) apositionthatcorrespondstoaminoacidposition434ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisselectedfromthegroupconsisting 

ofN434AN434HN434FN434SN434WandN434Yand 

(xi) apositionthatcorrespondstoaminoacidposition436ofawildtypeJgGofthe 

livestockanimalwhereintheaminoacidsubstitutionisY436H.  

JgGFccomprisinganaminoacidsequenceselectedfromthegroupconsistingofSEQID 

NOs:25to27.  

21. Thepolypeptideofanyoneofclaims1to20,whereinthepolypeptidecomprisestwo 

ormoreoftheatleastoneaminoacidsubstitutionswhereinthetwoormoreaminoacid 

substitutionsareatdifferentpositionsandwhereinthepolypeptidehasincreasedbinding 

affinitytoanFcRnofthelivestockanimalwhencomparedto(a)anFcdomainofthewild 

typeJgGofthelivestockanimaland(b)apolypeptidecomprisingonlyoneofthetwoor 

moreaminoacidsubstitutions.  
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20. Thepolypeptideofclaim18orclaim19whereinthewildtypeJgGFcisacaprine



WO20221125355 PCT/IJS2021/061409 

22. Thepolypeptideofanyoneofclaims1to21, furthercomprisingabindingdomain.  

23. Thepolypeptideofclaim22 whereinthebindingdomaincomprises(i)six 

complementaritydeterminingregions(CDRs)ofanimmunoglobulinmolecule;(ii)aligand 

bindingdomainofareceptorproteinofthelivestockanimal,(iii)ananobodyor(iv)an 

extracellulardomainofareceptorproteinofthelivestockanimal.  

24. Thepolypeptideofclaim22orclaim23,whereinthebindingdomainspecifically 

bindstoanantigenselectedfromthegroupconsistingofNGFTrKAADAMTSILL-iIL

2,IEL-4,JL-4RAngiotensintype1(ATi)receptorAngiotensintype2(AT2)receptorJL-5 

IEL-12,JL-13,JL-31,JL-33,CD3,CD2OCD47,CD52,andcomplementsystemcomplex.  

25. Thepolypeptideofanyoneofclaims1to24,furthercomprisingaproteinselected 

fromthegroupconsistingofEPOCTLA4,LFA3,VEGFR1/VEGFR3,IL-iRJL-4RGLP

1receptoragonistandThrombopoietinbindingpeptide.  

26. Thepolypeptideofanyoneofclaims1to25,whereinthepolypeptidebindstoan 

FcRnofthelivestockanimalatahigherlevelatanacidicpHthanataneutralpH.  

livestockanimalatahigherlevelatpH5.5thanatpH7.4.  

28. Thepolypeptideofclaim26,whereinthepolypeptidebindstoanFcRnofthe 

livestockanimalatahigherlevelatpH6.0thanatpH7.4.  

29. Apharmaceuticalcompositioncomprising(i)thepolypeptideofanyoneofclaims1 

to28,and(ii)apharmaceuticallyacceptableexcipient.  

30. Anucleicacidornucleicacidsencodingthepolypeptideofanyoneofclaims1to 

28.  
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27. Thepolypeptideofclaim26,whereinthepolypeptidebindstoanFcRnofthe
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31. Anexpressionvectororexpressionvectorscomprisingthenucleicacidornucleic 

acidsofclaim30.  

32. Ahostcellcomprisingthenucleicacidornucleicacidsofclaim30ortheexpression 

vectororexpressionvectorsofclaim31.  

33. Amethodofmakingapolypeptidethemethodcomprising: 

(a)providinganucleicacidornucleicacidsofclaim30 
(b)expressingthenucleicacidornucleicacidsinahostcellculturethereby 

producingthepolypeptide;and 

(c)collectingthepolypeptideproducedin(b)fromthehostcellculture.  

34. Themethodofclaim33 furthercomprisingformulatingthepolypeptideasa 

pharmaceuticalformulation.  

35. Amethodoftreatingadiseaseordisorderinalivestockanimalinneedthereofthe 

methodcomprisingadministeringaneffectiveamountofacompositioncomprisingthe 

36. Amethodofpreventingadiseaseordisorderinalivestockanimalinneedthereof 

themethodcomprisingadministeringaneffectiveamountofacompositioncomprisingthe 

pharmaceuticalcompositionofclaim29tothelivestockanimal.  

37. Themethodofclaim35orclaim36,whereinthediseaseordisorderisanallergy, 

chronicpainacutepainaninflammatorydiseaseanautoimmunediseaseanendocrine 

diseaseagastrointestinaldiseaseacardiovasculardiseasearenaldiseaseafertilityrelated 

disorderaninfectiousdiseaseoracancer.  
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38. Themethodofclaim35orclaim36,whereinthediseaseordisorderisatopic 
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dermatitisallergicdermatitisosteoarthriticpainarthritisanemiaorobesity.





















































































































                         SEQUENCE LISTING

<110>  Invetx Inc.
 
<120>  COMPOSITIONS FOR INCREASING HALF‐LIFE OF A THERAPEUTIC AGENT IN 
       LIVESTOCK ANIMALS AND METHODS OF USE

<130>  47406‐0017WO1

<150>  US 63/122,365
<151>  2020‐12‐07

<160>  36    

<170>  PatentIn version 3.5

<210>  1
<211>  218
<212>  PRT
<213>  Sus scrofa

<400>  1

Gly Cys Glu Val Ala Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Met Ile Ser Gln Thr Pro Glu Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser Lys Glu His Ala Glu Val Gln Phe Ser Trp Tyr Val 
        35                  40                  45              

Asp Gly Val Glu Val His Thr Ala Glu Thr Arg Pro Lys Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His Gln 
65                  70                  75                  80  

Asp Trp Leu Lys Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Val Asp 
                85                  90                  95      

Leu Pro Ala Pro Ile Thr Arg Thr Ile Ser Lys Ala Ile Gly Gln Ser 
            100                 105                 110         



Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Pro Ala Glu Glu Leu Ser 
        115                 120                 125             

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

Asp Ile His Val Glu Trp Lys Ser Asn Gly Gln Pro Glu Pro Glu Gly 
145                 150                 155                 160 

Asn Tyr Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr Phe Phe 
                165                 170                 175     

Leu Tyr Ser Lys Leu Ala Val Asp Lys Ala Arg Trp Asp His Gly Glu 
            180                 185                 190         

Thr Phe Glu Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Gln Lys Ser Ile Ser Lys Thr Gln Gly Lys 
    210                 215             

<210>  2
<211>  218
<212>  PRT
<213>  Sus scrofa

<400>  2

Gly Cys Glu Val Ala Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Met Ile Ser Gln Thr Pro Glu Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser Lys Glu His Ala Glu Val Gln Phe Ser Trp Tyr Val 
        35                  40                  45              

Asp Gly Val Glu Val His Thr Ala Glu Thr Arg Pro Lys Glu Glu Gln 
    50                  55                  60                  



Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His Gln 
65                  70                  75                  80  

Asp Trp Leu Lys Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Val Asp 
                85                  90                  95      

Leu Pro Ala Pro Ile Thr Arg Thr Ile Ser Lys Ala Ile Gly Gln Ser 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Pro Ala Glu Glu Leu Ser 
        115                 120                 125             

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

Asp Ile His Val Glu Trp Lys Ser Asn Gly Gln Pro Glu Pro Glu Asn 
145                 150                 155                 160 

Thr Tyr Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr Phe Phe 
                165                 170                 175     

Leu Tyr Ser Lys Leu Ala Val Asp Lys Ala Arg Trp Asp His Gly Asp 
            180                 185                 190         

Lys Phe Glu Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Gln Lys Ser Ile Ser Lys Thr Gln Gly Lys 
    210                 215             

<210>  3
<211>  218
<212>  PRT
<213>  Sus scrofa

<400>  3

Ala Cys Glu Ser Pro Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro 



1               5                   10                  15      

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Gln Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser Gln Glu Asn Pro Glu Val Gln Phe Ser Trp Tyr Val 
        35                  40                  45              

Asp Gly Val Glu Val His Thr Ala Gln Thr Arg Pro Lys Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His Gln 
65                  70                  75                  80  

Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp 
                85                  90                  95      

Leu Pro Ala Pro Ile Thr Arg Ile Ile Ser Lys Ala Lys Gly Gln Thr 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro His Ala Glu Glu Leu Ser 
        115                 120                 125             

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

Asp Ile Asp Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Pro Glu Gly 
145                 150                 155                 160 

Asn Tyr Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Lys Phe Ser Val Asp Lys Ala Ser Trp Gln Gly Gly Gly 
            180                 185                 190         

Ile Phe Gln Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             



Gln Lys Ser Ile Ser Lys Thr Pro Gly Lys 
    210                 215             

<210>  4
<211>  218
<212>  PRT
<213>  Sus scrofa

<400>  4

Ala Cys Glu Ser Pro Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Gln Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser Gln Glu Asn Pro Glu Val Gln Phe Ser Trp Tyr Val 
        35                  40                  45              

Asp Gly Val Glu Val His Thr Ala Gln Thr Arg Pro Lys Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His Gln 
65                  70                  75                  80  

Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp 
                85                  90                  95      

Leu Pro Ala Pro Ile Thr Arg Ile Ile Ser Lys Ala Lys Gly Gln Thr 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro His Ala Glu Glu Leu Ser 
        115                 120                 125             

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

Asp Ile Asp Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Pro Glu Gly 
145                 150                 155                 160 



Asn Tyr Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Lys Phe Ser Val Asp Lys Ala Ser Trp Gln Gly Gly Gly 
            180                 185                 190         

Ile Phe Gln Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Gln Lys Ser Ile Ser Lys Thr Pro Gly Lys 
    210                 215             

<210>  5
<211>  219
<212>  PRT
<213>  Sus scrofa

<400>  5

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

Pro Lys Asp Ile Leu Met Ile Ser Arg Thr Pro Lys Val Thr Cys Val 
            20                  25                  30          

Val Val Asp Val Ser Gln Glu Glu Ala Glu Val Gln Phe Ser Trp Tyr 
        35                  40                  45              

Val Asp Gly Val Gln Leu Tyr Thr Ala Gln Thr Arg Pro Met Glu Glu 
    50                  55                  60                  

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His 
65                  70                  75                  80  

Gln Asp Trp Leu Lys Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys 
                85                  90                  95      

Asp Leu Leu Ser Pro Ile Thr Arg Thr Ile Ser Lys Ala Thr Gly Pro 



            100                 105                 110         

Ser Arg Val Pro Gln Val Tyr Thr Leu Pro Pro Ala Trp Glu Glu Leu 
        115                 120                 125             

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

Pro Asp Ile Asp Val Glu Trp Gln Ser Asn Gly Gln Gln Glu Pro Glu 
145                 150                 155                 160 

Gly Asn Tyr Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr Tyr 
                165                 170                 175     

Phe Leu Tyr Ser Lys Leu Ala Val Asp Lys Val Arg Trp Gln Arg Gly 
            180                 185                 190         

Asp Leu Phe Gln Cys Ala Val Met His Glu Ala Leu His Asn His Tyr 
        195                 200                 205             

Thr Gln Lys Ser Ile Ser Lys Thr Gln Gly Lys 
    210                 215                 

<210>  6
<211>  218
<212>  PRT
<213>  Sus scrofa

<400>  6

Ala Cys Glu Gly Pro Gly Pro Ser Ala Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Lys Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser Gln Glu Asn Pro Glu Val Gln Phe Ser Trp Tyr Val 
        35                  40                  45              



Asp Gly Val Glu Val His Thr Ala Gln Thr Arg Pro Lys Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His Gln 
65                  70                  75                  80  

Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp 
                85                  90                  95      

Leu Pro Ala Pro Ile Thr Arg Ile Ile Ser Lys Ala Lys Gly Gln Thr 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Pro Thr Glu Glu Leu Ser 
        115                 120                 125             

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

Asp Ile Asp Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Pro Glu Gly 
145                 150                 155                 160 

Asn Tyr Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Lys Leu Ala Val Asp Lys Ala Ser Trp Gln Arg Gly Asp 
            180                 185                 190         

Thr Phe Gln Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Gln Lys Ser Ile Phe Lys Thr Pro Gly Lys 
    210                 215             

<210>  7
<211>  208
<212>  PRT
<213>  Sus scrofa

<400>  7



Ala Cys Glu Gly Pro Gly Pro Ser Ala Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Lys Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser Gln Glu Asn Pro Glu Val Gln Phe Ser Trp Tyr Val 
        35                  40                  45              

Asp Gly Val Glu Val His Thr Ala Gln Thr Arg Pro Lys Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Leu Ile Gln His Gln 
65                  70                  75                  80  

Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp 
                85                  90                  95      

Leu Pro Ala Pro Ile Thr Arg Ile Ile Ser Lys Ala Lys Gly Gln Thr 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Pro Thr Glu Glu Leu Ser 
        115                 120                 125             

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

Asp Ile Asp Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Pro Glu Gly 
145                 150                 155                 160 

Asn Tyr Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Lys Leu Ala Val Asp Lys Ala Ser Trp Gln Arg Gly Asp 
            180                 185                 190         

Thr Phe Gln Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr 



        195                 200                 205             

<210>  8
<211>  218
<212>  PRT
<213>  Sus scrofa

<400>  8

Gly Cys Glu Val Ala Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Ile Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser Lys Glu His Ala Glu Val Gln Phe Ser Trp Tyr Val 
        35                  40                  45              

Asp Gly Glu Glu Val His Thr Ala Glu Thr Arg Pro Lys Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His Glu 
65                  70                  75                  80  

Asp Trp Leu Lys Gly Lys Glu Phe Glu Cys Lys Val Asn Asn Glu Asp 
                85                  90                  95      

Leu Pro Gly Pro Ile Thr Arg Thr Ile Ser Lys Ala Lys Gly Val Val 
            100                 105                 110         

Arg Ser Pro Glu Val Tyr Thr Leu Pro Pro Pro Ala Glu Glu Leu Ser 
        115                 120                 125             

Lys Ser Ile Val Thr Leu Thr Cys Leu Val Lys Ser Ile Phe Pro Pro 
    130                 135                 140                 

Phe Ile His Val Glu Trp Lys Ile Asn Gly Lys Pro Glu Pro Glu Asn 
145                 150                 155                 160 



Ala Tyr Arg Thr Thr Pro Pro Gln Glu Asp Glu Asp Arg Thr Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Lys Leu Ala Val Asp Lys Ala Arg Trp Asp His Gly Glu 
            180                 185                 190         

Thr Phe Glu Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Gln Lys Ser Ile Ser Lys Thr Gln Gly Lys 
    210                 215             

<210>  9
<211>  217
<212>  PRT
<213>  Sus scrofa

<400>  9

Ile Cys Pro Val Ala Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Ile Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser Lys Glu His Ala Glu Val Gln Phe Ser Trp Tyr Val 
        35                  40                  45              

Asp Gly Glu Glu Val His Thr Ala Glu Thr Arg Pro Lys Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His Glu 
65                  70                  75                  80  

Asp Trp Leu Lys Gly Lys Glu Phe Glu Cys Lys Val Asn Asn Glu Asp 
                85                  90                  95      

Leu Pro Gly Pro Ile Thr Arg Thr Ile Ser Lys Ala Lys Gly Val Val 
            100                 105                 110         



Arg Ser Pro Glu Val Tyr Thr Leu Pro Pro Pro Ala Glu Glu Leu Ser 
        115                 120                 125             

Lys Ser Ile Val Thr Leu Thr Cys Leu Val Lys Ser Phe Phe Pro Pro 
    130                 135                 140                 

Phe Ile His Val Glu Trp Lys Ile Asn Gly Lys Pro Glu Pro Glu Asn 
145                 150                 155                 160 

Ala Tyr Arg Thr Thr Pro Pro Gln Glu Asp Glu Asp Gly Thr Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Lys Phe Ser Val Glu Lys Phe Arg Trp His Ser Gly Gly 
            180                 185                 190         

Ile His Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr Glu 
        195                 200                 205             

Lys Ser Val Ser Gln Thr Pro Gly Lys 
    210                 215         

<210>  10
<211>  218
<212>  PRT
<213>  Sus scrofa

<400>  10

Ala Cys Glu Gly Pro Gly Pro Ser Ala Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Lys Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser Gln Glu Asn Pro Glu Val Gln Phe Ser Trp Tyr Val 
        35                  40                  45              

Asp Gly Val Glu Val His Thr Ala Gln Thr Arg Pro Lys Glu Glu Gln 
    50                  55                  60                  



Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His Gln 
65                  70                  75                  80  

Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp 
                85                  90                  95      

Leu Pro Ala Pro Ile Thr Arg Ile Ile Ser Lys Ala Lys Gly Gln Thr 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Pro Thr Glu Glu Leu Ser 
        115                 120                 125             

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

Asp Ile Asp Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Pro Glu Gly 
145                 150                 155                 160 

Asn Tyr Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Lys Leu Ala Val Asp Lys Ala Ser Trp Gln Arg Gly Asp 
            180                 185                 190         

Pro Phe Gln Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Gln Lys Ser Ile Phe Lys Thr Pro Gly Asn 
    210                 215             

<210>  11
<211>  214
<212>  PRT
<213>  Sus scrofa

<400>  11

Ala Cys Glu Gly Asn Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro 



1               5                   10                  15      

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Ser Gln Glu Asn Pro Glu Val Gln Phe Ser Trp Tyr Val 
        35                  40                  45              

Asp Gly Glu Glu Val His Thr Ala Glu Thr Arg Pro Lys Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His Gln 
65                  70                  75                  80  

Asp Trp Leu Lys Gly Lys Glu Phe Glu Cys Lys Val Asn Asn Lys Asp 
                85                  90                  95      

Leu Pro Ala Pro Ile Thr Arg Ile Ile Ser Lys Ala Lys Gly Pro Ser 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Thr Leu Ser Pro Ser Ala Glu Glu Leu Ser 
        115                 120                 125             

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

Asp Ile Asp Val Glu Trp Lys Ser Asn Gly Gln Pro Glu Pro Glu Gly 
145                 150                 155                 160 

Asn Tyr Arg Ser Thr Pro Pro Gln Glu Asp Glu Asp Gly Thr Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Lys Leu Ala Val Asp Lys Ala Arg Leu Gln Ser Gly Gly 
            180                 185                 190         

Ile His Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr Gln 
        195                 200                 205             



Lys Ser Ile Ser Lys Thr 
    210                 

<210>  12
<211>  217
<212>  PRT
<213>  Bos taurus

<400>  12

Pro Pro Glu Leu Pro Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys 
1               5                   10                  15      

Pro Lys Asp Thr Leu Thr Ile Ser Gly Thr Pro Glu Val Thr Cys Val 
            20                  25                  30          

Val Val Asp Val Gly His Asp Asp Pro Glu Val Lys Phe Ser Trp Phe 
        35                  40                  45              

Val Asp Asn Val Glu Val Asn Thr Ala Thr Thr Lys Pro Arg Glu Glu 
    50                  55                  60                  

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Ala Leu Arg Ile Gln His 
65                  70                  75                  80  

Gln Asp Trp Thr Gly Gly Lys Glu Phe Lys Cys Lys Val His Asn Glu 
                85                  90                  95      

Gly Leu Pro Ala Pro Ile Val Arg Thr Ile Ser Arg Thr Lys Gly Pro 
            100                 105                 110         

Ala Arg Glu Pro Gln Val Tyr Val Leu Ala Pro Pro Gln Glu Glu Leu 
        115                 120                 125             

Ser Lys Ser Thr Val Ser Leu Thr Cys Met Val Thr Ser Phe Tyr Pro 
    130                 135                 140                 

Asp Tyr Ile Ala Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Ser Glu 
145                 150                 155                 160 



Asp Lys Tyr Gly Thr Thr Pro Pro Gln Leu Asp Ala Asp Ser Ser Tyr 
                165                 170                 175     

Phe Leu Tyr Ser Lys Leu Arg Val Asp Arg Asn Ser Trp Gln Glu Gly 
            180                 185                 190         

Asp Thr Tyr Thr Cys Val Val Met His Glu Ala Leu His Asn His Tyr 
        195                 200                 205             

Thr Gln Lys Ser Thr Ser Lys Ser Ala 
    210                 215         

<210>  13
<211>  216
<212>  PRT
<213>  Bos taurus

<400>  13

Cys Val Arg Glu Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp 
1               5                   10                  15      

Thr Leu Met Ile Thr Gly Thr Pro Glu Val Thr Cys Val Val Val Asn 
            20                  25                  30          

Val Gly His Asp Asn Pro Glu Val Gln Phe Ser Trp Phe Val Asp Asp 
        35                  40                  45              

Val Glu Val His Thr Ala Arg Thr Lys Pro Arg Glu Glu Gln Phe Asn 
    50                  55                  60                  

Ser Thr Tyr Arg Val Val Ser Ala Leu Pro Ile Gln His Gln Asp Trp 
65                  70                  75                  80  

Thr Gly Gly Lys Glu Phe Lys Cys Lys Val Asn Ile Lys Gly Leu Ser 
                85                  90                  95      

Ala Ser Ile Val Arg Ile Ile Ser Arg Ser Lys Gly Pro Ala Arg Glu 



            100                 105                 110         

Pro Gln Val Tyr Val Leu Asp Pro Pro Lys Glu Glu Leu Ser Lys Ser 
        115                 120                 125             

Thr Val Ser Val Thr Cys Met Val Ile Gly Phe Tyr Pro Glu Asp Val 
    130                 135                 140                 

Asp Val Glu Trp Gln Arg Asp Arg Gln Thr Glu Ser Glu Asp Lys Tyr 
145                 150                 155                 160 

Arg Thr Thr Pro Pro Gln Leu Asp Ala Asp Arg Ser Tyr Phe Leu Tyr 
                165                 170                 175     

Ser Lys Leu Arg Val Asp Arg Asn Ser Trp Gln Arg Gly Gly Thr Tyr 
            180                 185                 190         

Thr Cys Val Val Met His Glu Ala Leu His Asn His Tyr Met Gln Lys 
        195                 200                 205             

Ser Thr Ser Lys Ser Ala Gly Lys 
    210                 215     

<210>  14
<211>  217
<212>  PRT
<213>  Bos taurus

<400>  14

Glu Pro Leu Gly Gly Leu Ser Val Phe Ile Phe Pro Pro Lys Pro Lys 
1               5                   10                  15      

Asp Thr Leu Thr Ile Ser Gly Thr Pro Glu Val Thr Cys Val Val Val 
            20                  25                  30          

Asp Val Gly Gln Asp Asp Pro Glu Val Gln Phe Ser Trp Phe Val Asp 
        35                  40                  45              



Asp Val Glu Val His Thr Ala Arg Thr Lys Pro Arg Glu Glu Gln Phe 
    50                  55                  60                  

Asn Ser Thr Tyr Arg Val Val Ser Ala Leu Arg Ile Gln His Gln Asp 
65                  70                  75                  80  

Trp Leu Gln Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Gly Leu 
                85                  90                  95      

Pro Ala Pro Ile Val Arg Thr Ile Ser Arg Thr Lys Gly Gln Ala Arg 
            100                 105                 110         

Glu Pro Gln Val Tyr Val Leu Ala Pro Pro Arg Glu Glu Leu Ser Lys 
        115                 120                 125             

Ser Thr Leu Ser Leu Thr Cys Leu Ile Thr Gly Phe Tyr Pro Glu Glu 
    130                 135                 140                 

Ile Asp Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Ser Glu Asp Lys 
145                 150                 155                 160 

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

Tyr Ser Lys Leu Arg Val Asn Lys Ser Ser Trp Gln Glu Gly Asp His 
            180                 185                 190         

Tyr Thr Cys Ala Val Met His Glu Ala Leu Arg Asn His Tyr Lys Glu 
        195                 200                 205             

Lys Ser Ile Ser Arg Ser Pro Gly Lys 
    210                 215         

<210>  15
<211>  219
<212>  PRT
<213>  Equus caballus

<400>  15



Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Asn 
1               5                   10                  15      

Pro Lys Asp Thr Leu Met Ile Thr Arg Thr Pro Glu Val Thr Cys Val 
            20                  25                  30          

Val Val Asp Val Ser Gln Glu Asn Pro Asp Val Lys Phe Asn Trp Tyr 
        35                  40                  45              

Met Asp Gly Val Glu Val Arg Thr Ala Thr Thr Arg Pro Lys Glu Glu 
    50                  55                  60                  

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Arg Ile Gln His 
65                  70                  75                  80  

Gln Asp Trp Leu Ser Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Gln 
                85                  90                  95      

Ala Leu Pro Gln Pro Ile Glu Arg Thr Ile Thr Lys Thr Lys Gly Arg 
            100                 105                 110         

Ser Gln Glu Pro Gln Val Tyr Val Leu Ala Pro His Pro Asp Glu Leu 
        115                 120                 125             

Ser Lys Ser Lys Val Ser Val Thr Cys Leu Val Lys Asp Phe Tyr Pro 
    130                 135                 140                 

Pro Glu Ile Asn Ile Glu Trp Gln Ser Asn Gly Gln Pro Glu Leu Glu 
145                 150                 155                 160 

Thr Lys Tyr Ser Thr Thr Gln Ala Gln Gln Asp Ser Asp Gly Ser Tyr 
                165                 170                 175     

Phe Leu Tyr Ser Lys Leu Ser Val Asp Arg Asn Arg Trp Gln Gln Gly 
            180                 185                 190         

Thr Thr Phe Thr Cys Gly Val Met His Glu Ala Leu His Asn His Tyr 



        195                 200                 205             

Thr Gln Lys Asn Val Ser Lys Asn Pro Gly Lys 
    210                 215                 

<210>  16
<211>  213
<212>  PRT
<213>  Equus caballus

<400>  16

Gly Pro Ser Val Phe Ile Phe Pro Pro Asn Pro Lys Asp Ala Leu Met 
1               5                   10                  15      

Ile Ser Arg Thr Pro Val Val Thr Cys Val Val Val Asn Leu Ser Asp 
            20                  25                  30          

Gln Tyr Pro Asp Val Gln Phe Ser Trp Tyr Val Asp Asn Thr Glu Val 
        35                  40                  45              

His Ser Ala Ile Thr Lys Gln Arg Glu Ala Gln Phe Asn Ser Thr Tyr 
    50                  55                  60                  

Arg Val Val Ser Val Leu Pro Ile Gln His Gln Asp Trp Leu Ser Gly 
65                  70                  75                  80  

Lys Glu Phe Lys Cys Ser Val Thr Asn Val Gly Val Pro Gln Pro Ile 
                85                  90                  95      

Ser Arg Ala Ile Ser Arg Gly Lys Gly Pro Ser Arg Val Pro Gln Val 
            100                 105                 110         

Tyr Val Leu Pro Pro His Pro Asp Glu Leu Ala Lys Ser Lys Val Ser 
        115                 120                 125             

Val Thr Cys Leu Val Lys Asp Phe Tyr Pro Pro Asp Ile Ser Val Glu 
    130                 135                 140                 



Trp Gln Ser Asn Arg Trp Pro Glu Leu Glu Gly Lys Tyr Ser Thr Thr 
145                 150                 155                 160 

Pro Ala Gln Leu Asp Gly Asp Gly Ser Tyr Phe Leu Tyr Ser Lys Leu 
                165                 170                 175     

Ser Leu Glu Thr Ser Arg Trp Gln Gln Val Glu Ser Phe Thr Cys Ala 
            180                 185                 190         

Val Met His Glu Ala Leu His Asn His Phe Thr Lys Thr Asp Ile Ser 
        195                 200                 205             

Glu Ser Leu Gly Lys 
    210             

<210>  17
<211>  219
<212>  PRT
<213>  Equus caballus

<400>  17

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

Pro Lys Asp Val Leu Met Ile Thr Arg Met Pro Glu Val Thr Cys Leu 
            20                  25                  30          

Val Val Asp Val Ser His Asp Ser Ser Asp Val Leu Phe Thr Trp Tyr 
        35                  40                  45              

Val Asp Gly Thr Glu Val Lys Thr Ala Lys Thr Met Pro Asn Glu Glu 
    50                  55                  60                  

Gln Asn Asn Ser Thr Tyr Arg Val Val Ser Val Leu Arg Ile Gln His 
65                  70                  75                  80  

Gln Asp Trp Leu Asn Gly Lys Lys Phe Lys Cys Lys Val Asn Asn Gln 
                85                  90                  95      



Ala Leu Pro Ala Pro Val Glu Arg Thr Ile Ser Lys Ala Thr Gly Gln 
            100                 105                 110         

Thr Arg Val Pro Gln Val Tyr Val Leu Ala Pro His Pro Asp Glu Leu 
        115                 120                 125             

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

Thr Asp Ile Thr Val Glu Trp Gln Ser Asn Glu His Pro Glu Pro Glu 
145                 150                 155                 160 

Gly Lys Tyr Arg Thr Thr Glu Ala Gln Lys Asp Ser Asp Gly Ser Tyr 
                165                 170                 175     

Phe Leu Tyr Ser Lys Leu Thr Val Glu Lys Asp Arg Trp Gln Gln Gly 
            180                 185                 190         

Thr Thr Phe Thr Cys Val Val Met His Glu Ala Leu His Asn His Val 
        195                 200                 205             

Met Gln Lys Asn Ile Ser Lys Asn Pro Gly Lys 
    210                 215                 

<210>  18
<211>  218
<212>  PRT
<213>  Equus caballus

<400>  18

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

Lys Asp Val Leu Met Ile Ser Arg Thr Pro Thr Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Gly His Asp Phe Pro Asp Val Gln Phe Asn Trp Tyr Val 
        35                  40                  45              



Asp Gly Val Glu Thr His Thr Ala Thr Thr Glu Pro Lys Gln Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His Lys 
65                  70                  75                  80  

Asp Trp Leu Ser Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Ala 
                85                  90                  95      

Leu Pro Ala Pro Val Glu Arg Thr Ile Ser Lys Pro Thr Gly Gln Pro 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Val Leu Ala Pro His Arg Asp Glu Leu Ser 
        115                 120                 125             

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

Asp Ile Asp Ile Glu Trp Lys Ser Asn Gly Gln Pro Glu Pro Glu Thr 
145                 150                 155                 160 

Lys Tyr Ser Thr Thr Pro Ala Gln Leu Asp Ser Asp Gly Ser Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Lys Leu Thr Val Glu Thr Asn Arg Trp Gln Gln Gly Thr 
            180                 185                 190         

Thr Phe Thr Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Glu Lys Ser Val Ser Lys Ser Pro Gly Lys 
    210                 215             

<210>  19
<211>  219
<212>  PRT
<213>  Equus caballus



<400>  19

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

Pro Lys Asp Val Leu Lys Ile Ser Arg Lys Pro Glu Val Thr Cys Val 
            20                  25                  30          

Val Val Asp Leu Gly His Asp Asp Pro Asp Val Gln Phe Thr Trp Phe 
        35                  40                  45              

Val Asp Gly Val Glu Thr His Thr Ala Thr Thr Glu Pro Lys Glu Glu 
    50                  55                  60                  

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His 
65                  70                  75                  80  

Gln Asp Trp Leu Ser Gly Lys Glu Phe Lys Cys Ser Val Thr Asn Lys 
                85                  90                  95      

Ala Leu Pro Ala Pro Val Glu Arg Thr Thr Ser Lys Ala Lys Gly Gln 
            100                 105                 110         

Leu Arg Val Pro Gln Val Tyr Val Leu Ala Pro His Pro Asp Glu Leu 
        115                 120                 125             

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

Pro Glu Ile Asp Val Glu Trp Gln Ser Asn Glu His Pro Glu Pro Glu 
145                 150                 155                 160 

Gly Lys Tyr Ser Thr Thr Pro Ala Gln Leu Asn Ser Asp Gly Ser Tyr 
                165                 170                 175     

Phe Leu Tyr Ser Lys Leu Ser Val Glu Thr Ser Arg Trp Lys Gln Gly 
            180                 185                 190         



Glu Ser Phe Thr Cys Gly Val Met His Glu Ala Val Glu Asn His Tyr 
        195                 200                 205             

Thr Gln Lys Asn Val Ser His Ser Pro Gly Lys 
    210                 215                 

<210>  20
<211>  219
<212>  PRT
<213>  Equus caballus

<400>  20

Asp Ser Lys Phe Leu Gly Arg Pro Ser Val Phe Ile Phe Pro Pro Asn 
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 Gln Glu Asn Pro Asp Val Lys Phe Asn Trp Tyr 
        35                  40                  45              

Val Asp Gly Val Glu Ala His Thr Ala Thr Thr Lys Ala Lys Glu Lys 
    50                  55                  60                  

Gln Asp Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln His 
65                  70                  75                  80  

Gln Asp Trp Arg Arg Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Arg 
                85                  90                  95      

Ala Leu Pro Ala Pro Val Glu Arg Thr Ile Thr Lys Ala Lys Gly Glu 
            100                 105                 110         

Leu Gln Asp Pro Lys Val Tyr Ile Leu Ala Pro His Arg Glu Glu Val 
        115                 120                 125             

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



Pro Asp Ile Asn Val Glu Trp Gln Ser Asn Glu Glu Pro Glu Pro Glu 
145                 150                 155                 160 

Val Lys Tyr Ser Thr Thr Pro Ala Gln Leu Asp Gly Asp Gly Ser Tyr 
                165                 170                 175     

Phe Leu Tyr Ser Lys Leu Thr Val Glu Thr Asp Arg Trp Glu Gln Gly 
            180                 185                 190         

Glu Ser Phe Thr Cys Val Val Met His Glu Ala Ile Arg His Thr Tyr 
        195                 200                 205             

Arg Gln Lys Ser Ile Thr Asn Phe Pro Gly Lys 
    210                 215                 

<210>  21
<211>  218
<212>  PRT
<213>  Equus caballus

<400>  21

Glu Cys Leu Ser Val Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Val Leu Met Ile Ser Arg Thr Pro Thr Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Gly His Asp Phe Pro Asp Val Gln Phe Asn Trp Tyr Val 
        35                  40                  45              

Asp Gly Val Glu Thr His Thr Ala Thr Thr Glu Pro Lys Gln Glu Gln 
    50                  55                  60                  

Asn Asn Ser Thr Tyr Arg Val Val Ser Ile Leu Ala Ile Gln His Lys 
65                  70                  75                  80  

Asp Trp Leu Ser Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Gln Ala 



                85                  90                  95      

Leu Pro Ala Pro Val Gln Lys Thr Ile Ser Lys Pro Thr Gly Gln Pro 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Val Leu Ala Pro His Arg Asp Glu Leu Ser 
        115                 120                 125             

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

Asp Ile Asp Ile Glu Trp Lys Ser Asn Gly Gln Pro Glu Pro Glu Thr 
145                 150                 155                 160 

Lys Tyr Ser Thr Thr Pro Ala Gln Leu Asp Ser Asp Gly Ser Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Lys Leu Thr Val Glu Thr Asn Arg Trp Gln Gln Gly Thr 
            180                 185                 190         

Thr Phe Thr Cys Ala Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Glu Lys Ser Val Ser Lys Ser Pro Gly Lys 
    210                 215             

<210>  22
<211>  218
<212>  PRT
<213>  Oviari

<400>  22

Pro Glu Leu Pro Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Thr Ile Ser Gly Thr Pro Glu Val Thr Cys Val Val 
            20                  25                  30          



Val Asp Val Gly Gln Asp Asp Pro Glu Val Gln Phe Ser Trp Phe Val 
        35                  40                  45              

Asp Asn Val Glu Val Arg Thr Ala Arg Thr Lys Pro Arg Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Phe Arg Val Val Ser Ala Leu Pro Ile Gln His Gln 
65                  70                  75                  80  

Asp Trp Thr Gly Gly Lys Glu Phe Lys Cys Lys Val His Asn Glu Ala 
                85                  90                  95      

Leu Pro Ala Pro Ile Val Arg Thr Ile Ser Arg Thr Lys Gly Gln Ala 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Val Leu Ala Pro Pro Gln Glu Glu Leu Ser 
        115                 120                 125             

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

Tyr Ile Ala Val Glu Trp Gln Lys Asn Gly Gln Pro Glu Ser Glu Asp 
145                 150                 155                 160 

Lys Tyr Gly Thr Thr Thr Ser Gln Leu Asp Ala Asp Gly Ser Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Arg Leu Arg Val Asp Lys Asn Ser Trp Gln Glu Gly Asp 
            180                 185                 190         

Thr Tyr Ala Cys Val Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Gln Lys Ser Ile Ser Lys Pro Pro Gly Lys 
    210                 215             

<210>  23
<211>  215



<212>  PRT
<213>  Oviari

<400>  23

Val Ser Arg Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Ser 
1               5                   10                  15      

Leu Met Ile Thr Gly Thr Pro Glu Val Thr Cys Val Val Val Asp Val 
            20                  25                  30          

Gly Gln Gly Asp Pro Glu Val Gln Phe Ser Trp Phe Val Asp Asn Val 
        35                  40                  45              

Glu Val Arg Thr Ala Arg Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser 
    50                  55                  60                  

Thr Phe Arg Val Val Ser Ala Leu Pro Ile Gln His Asp His Trp Thr 
65                  70                  75                  80  

Gly Gly Lys Glu Phe Lys Cys Lys Val His Ser Lys Gly Leu Pro Ala 
                85                  90                  95      

Pro Ile Val Arg Thr Ile Ser Arg Ala Lys Gly Gln Ala Arg Glu Pro 
            100                 105                 110         

Gln Val Tyr Val Leu Ala Pro Pro Gln Glu Glu Leu Ser Lys Ser Thr 
        115                 120                 125             

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

Val Glu Trp Gln Arg Ala Arg Gln Pro Glu Ser Glu Asp Lys Tyr Gly 
145                 150                 155                 160 

Thr Thr Thr Ser Gln Leu Asp Ala Asp Gly Ser Tyr Phe Leu Tyr Ser 
                165                 170                 175     

Arg Leu Arg Val Asp Lys Ser Ser Trp Gln Arg Gly Asp Thr Tyr Ala 



            180                 185                 190         

Cys Val Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser 
        195                 200                 205             

Ile Ser Lys Pro Pro Gly Lys 
    210                 215 

<210>  24
<211>  218
<212>  PRT
<213>  Oviari

<400>  24

Pro Glu Pro Leu Gly Gly Leu Ser Val Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Thr Ile Ser Gly Thr Pro Glu Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Gly Gln Asp Asp Pro Glu Val Gln Phe Ser Trp Phe Val 
        35                  40                  45              

Asp Asn Val Glu Val Arg Thr Ala Arg Thr Lys Pro Arg Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Phe Arg Val Val Ser Ala Leu Pro Ile Gln His Gln 
65                  70                  75                  80  

Asp Trp Leu Arg Gly Lys Glu Ile Lys Cys Lys Val His Asn Lys Gly 
                85                  90                  95      

Leu Pro Ala Pro Ile Val Arg Thr Ile Ser Arg Thr Lys Gly Gln Ala 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Val Leu Ala Pro Pro Gln Glu Glu Leu Ser 
        115                 120                 125             



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

Tyr Ile Ala Val Glu Trp Gln Lys Asn Gly Gln Pro Glu Ser Glu Asp 
145                 150                 155                 160 

Lys Tyr Gly Thr Thr Thr Ser Gln Leu Asp Ala Asp Gly Ser Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Arg Leu Arg Val Asp Lys Asn Ser Trp Gln Glu Gly Asp 
            180                 185                 190         

Thr Tyr Ala Cys Val Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Gln Lys Ser Ile Ser Lys Pro Pro Gly Lys 
    210                 215             

<210>  25
<211>  218
<212>  PRT
<213>  Capra hircus

<400>  25

Pro Glu Leu Pro Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Thr Ile Ser Gly Lys Pro Glu Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Gly Gln Asp Asp Pro Glu Val Gln Phe Ser Trp Phe Val 
        35                  40                  45              

Asp Asn Val Glu Val His Thr Ala Arg Thr Lys Pro Arg Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Phe Arg Val Val Ser Ala Leu Pro Ile Gln His Gln 
65                  70                  75                  80  



Asp Trp Thr Gly Gly Lys Glu Phe Lys Cys Lys Val His Asn Glu Gly 
                85                  90                  95      

Leu Pro Ala Pro Ile Val Arg Thr Ile Ser Arg Thr Lys Gly Gln Ala 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Val Leu Ala Pro Pro Gln Glu Glu Leu Ser 
        115                 120                 125             

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

Tyr Ile Ala Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Ser Glu Asp 
145                 150                 155                 160 

Lys Tyr Gly Thr Thr Thr Ser Gln Leu Asp Ala Asp Gly Ser Tyr Phe 
                165                 170                 175     

Leu Tyr Ser Arg Leu Arg Val Asn Lys Ser Ser Trp Gln Glu Gly Asp 
            180                 185                 190         

Thr Tyr Ala Cys Val Val Met His Glu Ala Leu His Asn His Tyr Thr 
        195                 200                 205             

Gln Lys Ser Ile Ser Lys Pro Pro Gly Lys 
    210                 215             

<210>  26
<211>  215
<212>  PRT
<213>  Capra hircus

<400>  26

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

Leu Met Ile Thr Gly Thr Pro Glu Val Thr Cys Val Val Val Asp Val 
            20                  25                  30          



Gly Gln Asp Asp Pro Glu Val Gln Phe Ser Trp Phe Val Asp Asn Val 
        35                  40                  45              

Glu Val His Thr Ala Arg Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser 
    50                  55                  60                  

Thr Phe Arg Val Val Ser Ala Leu Pro Ile Gln His Asp His Trp Thr 
65                  70                  75                  80  

Gly Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Ala Leu Pro Ala 
                85                  90                  95      

Pro Ile Val Arg Thr Ile Ser Arg Asp Lys Gly Gln Ala Arg Glu Pro 
            100                 105                 110         

Gln Val Tyr Val Leu Ala Pro Pro Gln Glu Glu Leu Ser Lys Ser Thr 
        115                 120                 125             

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

Val Glu Trp Gln Arg Ala Arg Gln Pro Glu Ser Glu Asp Lys Tyr Gly 
145                 150                 155                 160 

Thr Thr Thr Ser Gln Leu Asp Ala Asp Gly Ser Tyr Phe Leu Tyr Ser 
                165                 170                 175     

Arg Leu Arg Val Asp Lys Ser Ser Trp Gln Glu Gly Asp Thr Tyr Ala 
            180                 185                 190         

Cys Val Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser 
        195                 200                 205             

Ile Ser Lys Pro Pro Gly Lys 
    210                 215 



<210>  27
<211>  218
<212>  PRT
<213>  Capra hircus

<400>  27

Pro Glu Pro Leu Gly Gly Leu Ser Val Phe Ile Phe Pro Pro Lys Pro 
1               5                   10                  15      

Lys Asp Thr Leu Thr Ile Ser Gly Thr Pro Glu Val Thr Cys Val Val 
            20                  25                  30          

Val Asp Val Gly Gln Asp Asp Pro Glu Val Gln Phe Ser Trp Phe Met 
        35                  40                  45              

Asp Asn Val Glu Val His Thr Ala Arg Thr Thr Pro Arg Glu Glu Gln 
    50                  55                  60                  

Phe Asn Ser Thr Phe Arg Val Val Ser Ala Leu Pro Ile Gln His Lys 
65                  70                  75                  80  

Asp Trp Leu Gln Gly Lys Glu Phe Lys Cys Lys Val His Asn Glu Gly 
                85                  90                  95      

Leu Pro Ala Pro Ile Ile Arg Thr Ile Ser Arg Ala Lys Gly Gln Ala 
            100                 105                 110         

Arg Glu Pro Gln Val Tyr Val Leu Ala Pro Pro Arg Glu Glu Leu Ser 
        115                 120                 125             

Lys Ser Thr Leu Ser Val Thr Cys Leu Ile Thr Gly Phe Tyr Pro Glu 
    130                 135                 140                 

Glu Val Asp Val Glu Trp Gln Arg Asp Gly Gln Pro Glu Ser Glu Asp 
145                 150                 155                 160 

Lys Tyr His Thr Ala Pro Pro Gln Leu Asp Ala Asp Gly Ser Tyr Phe 
                165                 170                 175     



Leu Tyr Ser Arg Leu Arg Val Asn Lys Ser Ser Trp Gln Glu Gly Asp 
            180                 185                 190         

Thr Tyr Thr Cys Ala Val Met His Glu Ala Leu Arg Asn His Tyr Lys 
        195                 200                 205             

Glu Lys Ser Ile Ser Lys Ser Pro Gly Lys 
    210                 215             

<210>  28
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  amino acid

<400>  28

Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys Ile Glu Trp His Glu 
1               5                   10                  15  

<210>  29
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  amino acid

<400>  29

Asp Tyr Lys Asp Asp Asp Asp Lys 
1               5               

<210>  30
<211>  202
<212>  PRT
<213>  Porcine

<400>  30

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



Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Lys Glu His Ala 
            20                  25                  30          

Glu Val Gln Phe Ser Trp Tyr Val Asp Gly Val Glu Val His Thr Ala 
        35                  40                  45              

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

Ser Val Leu Pro Ile Gln His Gln Asp Trp Leu Lys Gly Lys Glu Phe 
65                  70                  75                  80  

Lys Cys Lys Val Asn Asn Val Asp Leu Pro Ala Pro Ile Thr Arg Thr 
                85                  90                  95      

Ile Ser Lys Ala Ile Gly Gln Ser Arg Glu Pro Gln Val Tyr Thr Leu 
            100                 105                 110         

Pro Pro Pro Ala Glu Glu Leu Ser Arg Ser Lys Val Thr Val Thr Cys 
        115                 120                 125             

Leu Val Ile Gly Phe Tyr Pro Pro Asp Ile His Val Glu Trp Lys Ser 
    130                 135                 140                 

Asn Gly Gln Pro Glu Pro Glu Gly Asn Tyr Arg Thr Thr Pro Pro Gln 
145                 150                 155                 160 

Gln Asp Val Asp Gly Thr Phe Phe Leu Tyr Ser Lys Leu Ala Val Asp 
                165                 170                 175     

Lys Ala Arg Trp Asp His Gly Glu Thr Phe Glu Cys Ala Val Met His 
            180                 185                 190         

Glu Ala Leu His Asn His Tyr Thr Gln Lys 
        195                 200         



<210>  31
<211>  202
<212>  PRT
<213>  Ovine

<400>  31

Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Thr Leu Thr Ile Ser Gly 
1               5                   10                  15      

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Gly Gln Asp Asp Pro 
            20                  25                  30          

Glu Val Gln Phe Ser Trp Phe Val Asp Asn Val Glu Val Arg Thr Ala 
        35                  40                  45              

Arg Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val Val 
    50                  55                  60                  

Ser Ala Leu Pro Ile Gln His Gln Asp Trp Thr Gly Gly Lys Glu Phe 
65                  70                  75                  80  

Lys Cys Lys Val His Asn Glu Ala Leu Pro Ala Pro Ile Val Arg Thr 
                85                  90                  95      

Ile Ser Arg Thr Lys Gly Gln Ala Arg Glu Pro Gln Val Tyr Val Leu 
            100                 105                 110         

Ala Pro Pro Gln Glu Glu Leu Ser Lys Ser Thr Leu Ser Val Thr Cys 
        115                 120                 125             

Leu Val Thr Gly Phe Tyr Pro Asp Tyr Ile Ala Val Glu Trp Gln Lys 
    130                 135                 140                 

Asn Gly Gln Pro Glu Ser Glu Asp Lys Tyr Gly Thr Thr Thr Ser Gln 
145                 150                 155                 160 

Leu Asp Ala Asp Gly Ser Tyr Phe Leu Tyr Ser Arg Leu Arg Val Asp 
                165                 170                 175     



Lys Asn Ser Trp Gln Glu Gly Asp Thr Tyr Ala Cys Val Val Met His 
            180                 185                 190         

Glu Ala Leu His Asn His Tyr Thr Gln Lys 
        195                 200         

<210>  32
<211>  202
<212>  PRT
<213>  Bovine

<400>  32

Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Thr Leu Thr Ile Ser Gly 
1               5                   10                  15      

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Gly His Asp Asp Pro 
            20                  25                  30          

Glu Val Lys Phe Ser Trp Phe Val Asp Asn Val Glu Val Asn Thr Ala 
        35                  40                  45              

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

Ser Ala Leu Arg Ile Gln His Gln Asp Trp Thr Gly Gly Lys Glu Phe 
65                  70                  75                  80  

Lys Cys Lys Val His Asn Glu Gly Leu Pro Ala Pro Ile Val Arg Thr 
                85                  90                  95      

Ile Ser Arg Thr Lys Gly Pro Ala Arg Glu Pro Gln Val Tyr Val Leu 
            100                 105                 110         

Ala Pro Pro Gln Glu Glu Leu Ser Lys Ser Thr Val Ser Leu Thr Cys 
        115                 120                 125             

Met Val Thr Ser Phe Tyr Pro Asp Tyr Ile Ala Val Glu Trp Gln Arg 
    130                 135                 140                 



Asn Gly Gln Pro Glu Ser Glu Asp Lys Tyr Gly Thr Thr Pro Pro Gln 
145                 150                 155                 160 

Leu Asp Ala Asp Ser Ser Tyr Phe Leu Tyr Ser Lys Leu Arg Val Asp 
                165                 170                 175     

Arg Asn Ser Trp Gln Glu Gly Asp Thr Tyr Thr Cys Val Val Met His 
            180                 185                 190         

Glu Ala Leu His Asn His Tyr Thr Gln Lys 
        195                 200         

<210>  33
<211>  202
<212>  PRT
<213>  Equine

<400>  33

Val Phe Ile Phe Pro Pro Asn Pro Lys Asp Thr Leu Met Ile Thr Arg 
1               5                   10                  15      

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asn Pro 
            20                  25                  30          

Asp Val Lys Phe Asn Trp Tyr Met Asp Gly Val Glu Val Arg Thr Ala 
        35                  40                  45              

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

Ser Val Leu Arg Ile Gln His Gln Asp Trp Leu Ser Gly Lys Glu Phe 
65                  70                  75                  80  

Lys Cys Lys Val Asn Asn Gln Ala Leu Pro Gln Pro Ile Glu Arg Thr 
                85                  90                  95      

Ile Thr Lys Thr Lys Gly Arg Ser Gln Glu Pro Gln Val Tyr Val Leu 



            100                 105                 110         

Ala Pro His Pro Asp Glu Leu Ser Lys Ser Lys Val Ser Val Thr Cys 
        115                 120                 125             

Leu Val Lys Asp Phe Tyr Pro Pro Glu Ile Asn Ile Glu Trp Gln Ser 
    130                 135                 140                 

Asn Gly Gln Pro Glu Leu Glu Thr Lys Tyr Ser Thr Thr Gln Ala Gln 
145                 150                 155                 160 

Gln Asp Ser Asp Gly Ser Tyr Phe Leu Tyr Ser Lys Leu Ser Val Asp 
                165                 170                 175     

Arg Asn Arg Trp Gln Gln Gly Thr Thr Phe Thr Cys Gly Val Met His 
            180                 185                 190         

Glu Ala Leu His Asn His Tyr Thr Gln Lys 
        195                 200         

<210>  34
<211>  202
<212>  PRT
<213>  Feline

<400>  34

Ile Phe Ile Phe Pro Pro Lys Pro Lys Asp Thr Leu Ser Ile Ser Arg 
1               5                   10                  15      

Thr Pro Glu Val Thr Cys Leu Val Val Asp Leu Gly Pro Asp Asp Ser 
            20                  25                  30          

Asp Val Gln Ile Thr Trp Phe Val Asp Asn Thr Gln Val Tyr Thr Ala 
        35                  40                  45              

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



Ser Val Leu Pro Ile Leu His Gln Asp Trp Leu Lys Gly Lys Glu Phe 
65                  70                  75                  80  

Lys Cys Lys Val Asn Ser Lys Ser Leu Pro Ser Pro Ile Glu Arg Thr 
                85                  90                  95      

Ile Ser Lys Ala Lys Gly Gln Pro His Glu Pro Gln Val Tyr Val Leu 
            100                 105                 110         

Pro Pro Ala Gln Glu Glu Leu Ser Arg Asn Lys Val Ser Val Thr Cys 
        115                 120                 125             

Leu Ile Lys Ser Phe His Pro Pro Asp Ile Ala Val Glu Trp Glu Ile 
    130                 135                 140                 

Thr Gly Gln Pro Glu Pro Glu Asn Asn Tyr Arg Thr Thr Pro Pro Gln 
145                 150                 155                 160 

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

Arg Ser His Trp Gln Arg Gly Asn Thr Tyr Thr Cys Ser Val Ser His 
            180                 185                 190         

Glu Ala Leu His Ser His His Thr Gln Lys 
        195                 200         

<210>  35
<211>  202
<212>  PRT
<213>  Canine

<400>  35

Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Thr Leu Leu Ile Ala Arg 
1               5                   10                  15      

Thr Pro Glu Val Thr Cys Val Val Val Asp Leu Asp Pro Glu Asp Pro 
            20                  25                  30          



Glu Val Gln Ile Ser Trp Phe Val Asp Gly Lys Gln Met Gln Thr Ala 
        35                  40                  45              

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

Ser Val Leu Pro Ile Gly His Gln Asp Trp Leu Lys Gly Lys Gln Phe 
65                  70                  75                  80  

Thr Cys Lys Val Asn Asn Lys Ala Leu Pro Ser Pro Ile Glu Arg Thr 
                85                  90                  95      

Ile Ser Lys Ala Arg Gly Gln Ala His Gln Pro Ser Val Tyr Val Leu 
            100                 105                 110         

Pro Pro Ser Arg Glu Glu Leu Ser Lys Asn Thr Val Ser Leu Thr Cys 
        115                 120                 125             

Leu Ile Lys Asp Phe Phe Pro Pro Asp Ile Asp Val Glu Trp Gln Ser 
    130                 135                 140                 

Asn Gly Gln Gln Glu Pro Glu Ser Lys Tyr Arg Thr Thr Pro Pro Gln 
145                 150                 155                 160 

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

Lys Ser Arg Trp Gln Arg Gly Asp Thr Phe Ile Cys Ala Val Met His 
            180                 185                 190         

Glu Ala Leu His Asn His Tyr Thr Gln Glu 
        195                 200         

<210>  36
<211>  199
<212>  PRT
<213>  Homo sapiens



<400>  36

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 
1               5                   10                  15      

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro 
            20                  25                  30          

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala 
        35                  40                  45              

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val 
    50                  55                  60                  

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr 
65                  70                  75                  80  

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr 
                85                  90                  95      

Ile Ser Lys Ala Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro 
            100                 105                 110         

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu 
        115                 120                 125             

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn 
    130                 135                 140                 

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser 
145                 150                 155                 160 

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg 
                165                 170                 175     

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 
            180                 185                 190         



His Asn His Tyr Thr Gln Lys 
        195                 
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