ENGINEERED RABBIT ANTIBODY VARIABLE DOMAINS AND USES THEREOF 1. FIELD OF THE
INVENTION The present invention relates to methods for screening and producing polypeptides that
inununospecifically bind to an antigen, which polypeptides comprise binding domains that are derived
from rabbit immunoglobulin. Using rabbit antibody heavy-chain or light-chain scaffolds, the methods of
the invention allow identification of novel CDR loops and framework regions that confer enhanced
stability and/or affinity to isolated inununoglobulin variable domains, in particular, relative to those
derived from rodent antibodies. The enhanced stability and/or affinity of the variable domains of the
invention permit the ENGINEEREDRAHRIT of NIIBOD ViSO RANB RCRISHIENRCARBALIdgS that exhibit
immunospecificity for an antigen of interest, inclu%lgq&i:%binding-domain polypeptides, i.e., single
domain antibodies comprising one of a VH or VL 2. BACKGROUND Antibodies are composed
of two chains termed light and heavy chains. The light chain contains an amino-terminal variable
domain (VL domgin) a I | nt domain (CL). The heavy chain is composed of
an amino-termmg}l varigﬁgﬁggﬁﬁmﬁr@a@constam domains (CHI, CH2, CH3). The antibody
binding site is lod&feRresctHanyenting seHtepinathediiiis seambeing dyl siotiydepvpolabiptidepsithat
represent the Complas ' ini N &}?@8 VL and VH.regions,contain three
CDR loops (CDR1, CDI%%?S\A é%%%&ﬁﬁgﬁ%go%égggd a é%%%’fﬁ}gﬂ?sgobﬁgg}%g Bt sheet
framework. With E%@é@%ﬁﬂeﬁ‘ﬁf’ﬁ%ﬁd%ﬁhﬂ@gyﬁﬁ%&c@h@p@ﬁb@& teprpghemasingle
population of antipheéasinosaaftslas]enahamtibadigsianbaluthalisresificalbriameled s singlsepitope
opening a revolli;[)ignsin g]?ra%% gi cover f{ﬁld. However, problems with antibody production and in
vivo responses, Indluding mmuno éﬁ%ﬂ’gﬁa & SR ebanssd St Gy andtrs aEims e dsplatsdhe
investigation of aterimgglobitodyastabbiuterandonfpaatichyy b kthiRingdmaureapesiigbinding.
Studies have atigmpiad fo reduce the antibady to its smallest functional form, without significantly
changing the anyigen.ﬁrggbgr?ﬁgn%%ﬁ?%e mﬁ%%%ﬁ’e?ag%ﬁﬁ%ﬁﬁ’&/o tﬁ?éesm%g? ‘i‘ﬁﬁﬁ‘ﬁ‘ay"ffa@ﬁ}ent that
is capable of birAkgteramsgei hasievaivethfrtm privdntioadpinmeenths wolgGio Fakrandtic
recombinant sinaleygbaiads s UM SnIME INERINOS 5. U ARIS [ecombaton iibe 0. e

0

rapid and easy generation of recombinant variable ains was possible."Usihg e%ﬁﬁﬂg fse chain
reaction, divers@EHEOHREIBMgEMERtESE obtn g UBlcadnvin dorbaitiesweneptising drfearf ahe:genomic
DNA of immunizeddanigals, allowing the characterization of multiple binding activities and
functionalities against ﬁiﬁ?{#&ﬁ S. Nevertheless, the variable domain fragments initially isolated
were scarcely soluble an I tﬁﬁ%roduce. Problems in production were addressed with the

characterization/ofttatietidrartibgaies, avhich arerdivesrisimoleculesdhal CRMRIITRORRLNEANY chains.
Not only did the | ery of the dimeric, molecule address many issues with respect to recombinant
antibody producct?ci)?rt%%\éut t e%%e%élﬁglg?éovﬁ]g%%h%’aaﬁe %@S%W@%%é" ¥risibR!
immunoglobulincAistegiufiesnesuiCéireChinheainosipetifis binding:indhembsensecahimiightslsio. It is
now widely accepigelihwtaheaitehaltamakaiain ianiteanianioss bindig abl
n

'59 Ii@{.in the absence
of a light chain. There is also evidence from structural studies that the regron o

: L the 8 domain

is the most signifidaFte théhe Dk aain¥Hsampite spéds madevartospedifivieyyaFhidéddeasethan. the

findings that thaddGRRAmNomssiddRsidyas:Riauide mast Ak erage LY aELARR Ap e crucial
gly, i igen bin

in the molecular ingeract%%p vx&éggre? antigéen. Accordin urther reduction of antig inding protein
size to single dSHam bmding prote P iR IndsBbie Brbddlisbn shnegicvumsaad dentains.
2.1Rabbit Antibsidiesutlie catrsitvah baoyhepérnicacphich in the form of polyclonal antibodies has
been utilized fok,dacades, is an quts ing source for antibadies that feature strong affinity and high
specificity (Magr\ci,ﬂeiﬁftl g’f% é%&%fp Fﬁ%&gﬁ@ﬁ%,f}a%%ﬁi?%?iﬁggeabhww%a egetHEFghsingle
evolutionarily ditawifrempfrictibadisats, mdnictidnelongitodise @rdesRaderfieci AsBconseagance,
epitopes consegygg.bahveen rd human antigens that are invisi Ie_&g rodent mAQs (and also
human mAbs ger%qr%ted from %%a%gr%gcv?n}??e&w% %r@éﬁ i‘r%sr%%‘ﬁe%lg%%in 8%8%?&&’5%3'35&%
recognized by r3ibitas8RRIBnBreebemicndR dbbibvm Abspaeeer ateduding h agmdisplajcifferadditional
advantages ducyeitie-RstdrllRRANES AAACTONRE e SREGEARKNE SN %%%@W‘edge of
mAD formats, includin

the rabbit mAb sequence allows the reac_lly generation of a variety of ) fo

single-domain ANHBSH ALY {elan M Ry &b rrieinmso ARy s BRiREReanStadiprtiavaturation
(Rader et al., 20@anStdinbesgececthal ard®o8y Rades»ARL . aRpseaURREY walbil BAR%aansated by
phage display h Ve became promising reagents for t?erapeutic applications in humans. In normal
rabbits, 70-90% of 1 MoleciiSSah O(gé’ﬁgc&ﬁ'?fjﬂfg Pi% allGRGpsEeRttfE 5 e b st ormalisshroximal
VH gene segment, V111, in VDJ gene rearrangements. Rearrangements of a variety of Vk and VI
gene segments appear to occur in rabbits, since a variety of different VL sequences have been found
among expressed cDNA sequences. The B cell repertoire that develops in rabbit bone marrow is
limited by the small number of VU gene segments used in VDT gene rearrangements. Whereas
multiple Vic gene segments are rearranged in bone marrow B lineage cells, most B lineage cells

rearrange the same VH gene, VE11, which encodes the VHa allotypic sequences. The repertoire is
Aalen limited by the 11iceane of a emall niimbeaer of TH and D nene ceamente in \/D 1 rearrancdemente 11-14



Gene conversion of rearranged heavy and light chain sequences is found in rabbit appendix by 3-4
weeks of age. Somatic hypermutation occurs in the D and J regions, which lack known gene
conversion donors. The JH region is also diversified by somatic hyperrnutation and it is therefore likely
that somatic hypermutation also occurs in the rearranged VI-I gene segments. Gene conversion and
somatic hypennutation occur not only in germinal-centers of the young rabbit appendix, but are also
used for diversification during immune responses in secondary lymphoid tissues such as spleen and
lymph nodes. When sequences of rearranged heavy and light chain genes in clones from developing

appendix and AT Segmeninbed peemabla lhedes s rieer deopplediiare tlanitesion

patterns in theiglpagsel e apRePabamieRuikinghnidifiere ok thagadaund in spleen, where an
immunizing antigen was driving the expansion. and selection process toward high affinity. Clonally

related appendiR B2 ORISR ERAIRSAPRARITh S e liRribe Jap L 4Rf) casy generation of
complementarit:sigtaminingiseBianAGRR winchuding £ DBany/ies gnsydsminarhsienesdion spleen
underwent few changes in CDR3.fThe data %l?o ingi ateda{;#gh(fr rate of h p%{mu agﬁon in%rabbit
during immunéi’r‘é%f)%ﬁg%esnﬂrgf)lé’nigeé’g?m A EEhters, Yich at e Badice patvee Oﬁg/p Fmutation
and sglection mm@ammﬁmmmmwimm, IM&M@M@@M@ﬁ@&MﬂM@M&Q mouse.
Germinal centgrg ((RES)R ﬁ&‘&{?@ﬁ’aﬁ‘ﬁe@/&%]&i‘i&?é%%9913&&@8#_%P%?é@@éﬁ@ie%&{%%%ﬁa‘m&h&wm?h somatic
diversification of rearranged V genes occurs that lead to affinity maturation of Abs in immune
responses to Tragpensdptialissoiaindeeie coarrgn aians, tBodbieamedenly a few heavy chain V
region (VII) gepgshiead %%rﬂ!ﬁ&i&ﬁ Reie JRRRIERAC N CREINAALRY AL MECHRRIRBSd SABibRcks T he overall
pattern is one of splenic precursor cells whose gennline or near germline sequences changed both by
gene conversiStsAdHOIFRRTRRINECHER HG ariraRe O a AR AP By poiRt Ritatbfs®BRiring later
divisions. It is ppssikig thatkywthimdhe samedxpdotiaomionaspeR RO ResprendasakIt Bivarsification
of light chain sequences occurred.in parallel with the changes. in the VH sequences, these events may
produce the di%‘gr{ég g/ea’[j’éfﬁ(%%%“fh%‘%ts@?v 311363 Bsg}rsé)tgég?b%gfﬁﬁ%é}l}%ﬁ%ﬁ %Epgeéigﬁeb F&ection
either within Gésionigtenamegighehnigraistelel sinisitissuchras xpee indmelinghineHmabeechbeavy chain
VHDHJH repertoir .preferential fth Nt mpgn diverse
light chain Vk\]!ifor!ieﬁ1 rt(‘;?}%gl#i %%I%@e\%@%%ﬁeﬁ?ép {te%aé%%}r?g 'r?%?g?’%g\évagrﬁiéi r‘Ti pr(-:-erto[rg%sg%g%g%%y
expanded bottantigenabinging shiisonvEreispseirg séradtkhhgpdirmuthtehisarisoredorrgdraihal centers

of spleen and lymplhaodesliawing BHRINZAHAN MARASCESERH 3D MemIRPRIEARIBAdIgSIYe subject

to evolving maturation by somatic hyperrnutation, and are not dependent on gene conversion for
increasing its &ty ARSI MG R GEBRR e BgRRs Ry |Rtttiberr iRt dindutes 4R8N important
pro%eréy of isotlmmgksﬁ%&d@agm@dﬁﬂaqﬂmdé ﬁasﬂgpﬂmxﬁgaf@tu@ﬁzﬁggiﬁaym%e%awmg .
antibodies evolve by somatic hypermutation, VI-1 and VL stability of rabbit antibodies is not dependent
on inherent pr%ﬁ%%?ﬁ SigreNAg gﬁ%lﬁ%ﬁﬂ%ﬁt d"ﬁFSb%ﬂ%Whéff?é Bfgg%(fgc(f S&&btion.
Antibody stabibiydmpnportamtsivet ©niynfde pronbiindndig gelotanfonmatienek TR bdardantigen
recognition, bukt al%% JO{Qggylxg@tlfp&ngcations such as production and serum half-life. Moreover,
since the prese%ﬂnve%tlon Isolates and VL protein domains, it is conceivable that the hydrophobic
interface can promoté-protcRakbirdntibediesor that reason, the' present method of selecting isolated

Vi and VL domging, it %%BBB;@r&BQM&IébWQVW%U‘%HQWQMQPBHMB&&OH% Hugl-domain

antibodies with original and différent properties than those presently existent. The present method

encompasses HEZeR fidstrsisof RSIMERRIDB0IP YRt RIdBIRedish sb dretirg s nsigliesioperties
compared to hipanimausaandrametantitediss, Rndamse Mingt)ighiekihilynsreeHicéand stability.
3. SUMMARY OF THE INVENTION The present invention relates to etk\?c%ciis’ of rgguc%?n of
immunospeciftci88R) B 4% BINBReHT X HRRL BOBME LR M a BB RS SO BT\ Fiable

domains, to pdtydeptisle Acamprisipgests epespenessaned tetpelypaplite arpr badtemdabli gimsh
methods. In paglieulars e uention encoripanses methads for (e isclaion and-use of rahhit VH
and/or VL domains and/or nove andb‘ ranewsrk regions detived theretrom. The invention further
provides for thevictewiifichtimanbimowms gobir agitesecuesites inclergingatdve arinpodvidprasidues at
defined positiopg) within isolated rabbit VIl and VL domains for use as "scaffold" or structural
sequences in the context of CDR loops and/or framework regions in recombinant immunospecific

polypeptides. RabbiaBribsermera et phraesdiimkydifig sddifstnalasimsages dre e feiefthttework
sequences of (g inueRtion erhanse thessiahilimand/esafinit ofidhenatiably drmaip(snand/or
immunospe,cific polypeptides (e.g., antibodies) that contain them, in particular, relative to rodent
antibodies, enabling the production and/or use of highly specific, single domain immunopeptides, e.g.,
single domain antibodies. The present invention encompasses the production of novel rabbit VH or VL
domains with specificity for a given antigen, OT epitc?pe thereof. In particular, the invention provides for
a method of producing rabbit VH or VL domains said method comprising: (a) selecting from a phage
expression library a set of DNA sequences that encode rabbit VIA or VL domains that

imnaunospecifically bind to a desired antigen or epitope thereof (also known as phage "panning") and
(hY aevnreccecinAa the cat nf ceniieancace Nr a critheeat therenf in hactaria ac a fiicinn nrotein with



The present invention further encompasses immunospecific polypeptides, e.g., antibodies, or antigen
binding fragments thereof, comprising the VH or VL domains isolated, identified or constructed by the
methods described herein. In alternate embodiments, the invention encompasses irnmunospecific
polypeptides , e.g., antibodies, comprising novel (relative to the amino acid sequences of
immunoglobulins of species other than rabbit) scaffold amino acid sequences, novel amino acid
residues at certain positions in the Vry or VL domain (e.g., as determined according the position in the
rabbit Vry and VL alignment sequence presented in FIG 3A and FIG 4, respectively), or novel
sequences of CISPAYSBIR HIBRTNEE F3P I EFMSTACRTS O neiiRiéion h (Erai, dRFHstiG SHElthe
immunospecific gotypiepiicttsdithadive Ribn ark IFGNacdo irparttibodiesimanitispecifisdiapthadies,
humanized antibodies, synthetic antibodjes, chimeric antibodi olyclona ibadies, single-chain
Fvs (scFv), singl@%{ﬁgﬁ%n{%%g |egrg, %l?m%@?gty%{%utaﬁﬁ%?g%%g%%)%s ﬁl‘%ﬁjéﬁg}ﬁé éjfngﬁ‘ﬂﬁedg%d
anti-antild antibocitgsttonahibib ogliesratdhdinmagenyigiaboties, nioudiesymaigbadiesnor dntigen
binding fragmen . - ing, but not limited to, Fab fragments, F(ab') fragments,
Eﬁé%&?é%%&s'{!&%@%{?é% %%%Qg%

disulfide-linked bispecific [ odies. In certain eMbod meats the immunospecific

Intr

polypeptides of thenpvedtihbire BisBa%ef de molaapecind Bicdisrmumshe it wibtamseses e
invention may beforpaed,esipg mipthagdsvetkpaynsinthearygg. pehepycalrondgation.pane or

more molecule of the invention to each orther and/or to differing epitope binding polypéptides, wherein

the binding dom&FRTGRESE P IUIEFE i SRt Yk SsRRBRERTRAYy SRACER 18 LXCHTdTHIERNH
antigens. For exgimgples theidRnoiRgpesivpolypeptde ok edayeptian Mansmpisea fmyand a
second VL domain, or a first and second Vry domain, wherein said first and second domain have
differing binding ¥{5&€htéties (i.e., bind to differeing antigens). In other embodiments, the
immunospecific iaky e piitl eepdrthredrthentienchos ptisebbitebéhe anareWid dameainbantormantigen
binding polypeptide,.whegegin.the VL domain, or V main, and said polypeptide exhihit differing
binding specificitrl‘él?liﬁrggr%t};ﬂi{nggrrlrlebsggf]r}r%%stgsbefltlr?e invﬁﬁgﬁ?%r{?gggqlg%tg a%%ﬁ%%a main EI'E(:j})?r¢;1ain of
the bior multispegt#ic negiaevie sktheairangnton imneumesprecifidamadinddiso mistBidinergtheslls
embodiments of g RENHoN.AL saslane ARBIRURG ARTRIN alhadibat TullspegiTioolecule

of the invention immunospecifically binds to fibronectin. In certain embodiments, the imrnunospecific

polypeptides of tHESHOBRHDALSE A ERfRIEPYIRfMseRE agmuntl turber ddihenédipmssesmptE diain. In
other embodiments; the-japunaspesiic RabipeRtidesofths Dyaniion .orepilereRindingfiagments

thereof, do not comprise one or more of a CH1 domain, CH2 domain, CL domain, CH3 domain, or H

domain, or do ndbe8HERY P rgohnsione b dshfatRgR i eRtaiscCrs o asn, BPM domain.
In still other embggdimantss theinwannaspesitic pelYPeRPtdas Rltha ventionsOeRitgrs bingling

fragments thereof cogﬁrise ane of a CH) domain, H domain, CH2 domain, CL domain, or CH3

domain, and do e Fida i i Poors e SHYERS br Wﬁﬂ% Faytet wageed ¥omhand JH
inununoglobulin giareexametes ncedtabsuembodiments e paiasneciicipoiyies plidgninhednvention

or fragment thereof compri CH ain, but does not comprise any of a(n) H domai CH2
domain, or a CH?%%H%&;%ﬁ%@)mﬁ?s%%ﬂ%ﬁfﬁo%oﬁn%ﬁaﬁgS§ ﬁ%"ﬁ%;i/% Fé% afjl‘gllnéllgacgll—ﬁ?ﬂomain, H
domain, or a CH& flemmziati®etc.) The deghidiesbdirfients;gioas mmomp Syietifierpolypeptigeraithe

VL DR domait e BrarBolt fael deaBa A aferic SR AR o 2 i @
itnmunospecific puypestidé Bf ahé lrsreateemompiivesieachtbisaopbitOBhpsoph ArenastiHaBDBR2
domain, a VH CRRJAoMaIneA ¥ GRENANTAY 81 CDR2 damaliugniler ks SRERdapan. I

certain embodiments, the immunospecific polypeptide of the invention cComprises one of a VH CDR1
domain, VH CDR8<adhHs \eere Brusnmgovcebrbedsrmniny viee o embmroksivL iEBR3
domain, but doegdneticapnPHiRe @B ¥piianite B detpips Whergiasald GleRodemringdiausrhran
isolated and/or idenptified by the methods of the invention, wherein said CDR domains have been
isolated and/or i&eﬁ‘ﬁﬁga Xﬁﬂsﬁgfﬁ%ﬁs of the invention (for example, in certain embodiments, the
imrnunospecific pdlgpBptide Ipf Hradneantiogenemprisesraiy tGDitld andimdutatoss odtycomprise a
VH CDR2 domaijn, @,VYH CDR3 domai VL CDR1.damain, a VL CDR2 domain, 0 3
domain; or comﬁﬁ%%éshlvﬁ%ﬁf}gswmg%,s but d 8sfuno eéé%rﬁﬁgéoér ?f%%%%wg%{é}?ﬁ?%e\%?gDRS
domain, a VL CBRiloismgitrassitia@h R2ngbeidifssoesa Vhe@BRS dppeairic dodendsrgesmanerCDR3
domain, but doeg&;{)ﬁ]g ) qu}él-lleg(gtgi}egjomain, a Vu CDR2 domain, a VL CDR1 domain, a VL
CDR2 domain, ora VL 3 domain; or comprises a VL CDR1 domain, but does not comprise a VH
CDR1 domain, a VH CDR2 domain, a VH CDR3 domain, a VL CDR2 domain, or a VL CDR3 domain;
or comprises a VL CDR2 domain, but does not comprise a VH CDR1 domain, a VH CDR2 domain, a
VH CDR3 domain, a VL CDR1 domain, or a Vi.. CDR3 domain; or comprises a VL CDR3 domain, but
does not comprise a VH CDR1 domain, a V CDR2 domain, a VH CDR3 domain, a VL CDR] domain,
or a VL CDR2 domain). In certain embodiments, the immunospecific polypeptide of the invention
comprises any two of a VH CDR1 domain, VH CDR2 domain, VH CDR3 domain, VL CDR] domains,

\/I CDR?2 domain or \/l CDR? domain hiit doece not comnrice anv nther CDR domain wherain caid



domains, wherein said CDR domains have been isolated and/or identified by the methods of the
invention, wherein said CDR domains have been isolated and/or identified by the methods of the
invention (for example, in certain embodiments, the immunospecific polypeptide of the invention
comprises a VH CDR1 domain, a VH CDR2 domain, and VH CDR3 domain, but does not comprise a
VL CDR1 domain, a VL CDR2 domain, or a VL CDR3 domain; or comprises a VL CDR1 domain, a VL
CDR2 domain, and VL CDR3 domain, but does not comprise a VH CDR1 domain, a.Vii CDR2 domain,
or a VH CDR3 dgmain; or comprises a VH CDRI domain, a VH CDR2 domain, and VL CDR | domain,
but does not cortiSHECTVEISEP RS FSRaIEch M2 ORS HehhAhaisr warerceRS fomdiin orbsmprises

a VH CDR1 dompirendiy byCPR ivdamaina @ ¥ GOR3camain sl Sees et ePmRrisseiyi CDR2
domain, a VL CDRZi(]qunEin or a VL CDR3 domain; or comﬁlrises two VH CDR3 domains, and VL

CDR1 domain, But Gbea%o AT SR, ORY TE140 9BRTRin, B/ b FrRiomdtnalie, diverstiise Ddomain or
a VL CDR3 donmaimagtchyrermettaionembidiniemesorth Belyrinospeaithpelypeptide afdhedayention
comprises any faupaf a.\v. CORL i CDR2 domain, VH CDR3 domain, Ni CDR1 domain,
VL CDR2 domain, or {/L é%%?s do a?lr?% t %%’s not comprise any other CDR domains, wherein said
CDR domains h%%@éﬁ%@Fét@@(hﬁwwﬁlidbmmbﬁm@m@thmdsﬁ&theg’mﬁmﬁbnemmnlﬁaid CDR
domains have bosamiselsbad.andian dratiieshvae medads el BYaIIR ot cxample. i certain

embodiments, the immunospecific polypeptide of the invention comprises-a Eeeisaomaln, aNTH
CDR2 domain, &9PPEHREIS Hssice s arplrandehiymphaodess not comprise a VL CDR2

domain, or a VLVZRR3:4aemals; T eamREse saMHR0RE: damal M%%&@%&H&Vérbéig 3

domain, and a VL CDR3 do(irr:%jn, but does not comprise a VL CDRI domain, or a VL CDR omain;
or comprises a Vi |

15 SPl§eB oiBgo SIRRTS WREYSR FHBRRSRS. 815d @WMPacsIRMdomain,

but does not comiprséiaatibh Erfethe dimainciones ore R RMat sk GRPHISRS A il BRZ.domain,
a VH CDR3 dor?&iﬂd%ng%%%hg%ma%i?m%nd'a \2 CPR3 domain, but does not comprise a VH CDR1
domain, or a VL CDRY domaih: oF comprisas Fro i E R 6 SThANSs S RIRanS IOt B pekedtitRains, but
does not comprig®eesy HoGBR thanrifmity VEI@BIR2rdleradinpeenik D Relislainainped aiMielehdR2
domain; etc.). | al ' , i ific 2ptide of the, jaxention comprises any
fve of 3 Vi GO e B PR BHS GPHR, BhAESE,
domain, or VL CBHS dehsssas feminsas sencsdrpriaeanyisitareaprvddangesingi2Rdin said CDR
domains have beendselaleciandier idsptitad:bythepnaihadsOhBeIvERiIgNmIhee R SAEEDR
domains have been isalated and/or identified by the methods of the invention (for example, in certain
embodiments, tHe PR rRSSEH C TR SBtR i this hrloarsiBRf HesAINSSE PR T B9 Felstiam, a VH
CDR2 domain, &iid GCHORG dandcimtaidh 40 Ris domeds snekaoy inGRB2 daspaisd Rikdass not

comprise a VL domajn: rises a VL .CDR |.domain, a VL CDR2 domain, a VL. CDR3
domain, a VH C%QR@%P@%%G%MS\?& éeﬁﬂ@%r%%? 31%1 t YEY §oY %Wﬁﬁé@déwtﬁﬁﬁi‘%ain;
etc.). In certain eliBodipmeatis, dhecintfivatiors pecifierpoigpe ftidgeottheckrwentian kamptisesfiang or more
of the framevork damainsiselata ARdIRL Jdsiliec by s giheda.of the invention. In specifi
embodiments, the inununospecific polypeptide of the present nvertion comprises the framework
domains identifleBli¥er8ir ARt Brsrans g bt DReg et Aobs grisiedanersimiTié peligreVEBs of the
invention includgeipnunealoamdinmelasulradhntdnay GerHad SR A0%, SRS5IE S (§llida0bj, Mmouse,

rat), but are prefer%ﬂy human, iinmunoglobulin molecules that can be of any type (e.g., I9G, IgE, IgM,
IgD, IgA and Ig9YBY cRAETR. &, 188 P1 ghiEniR erscEeu SRYAI MhRee| gaERiRe 9B ciess . rmaline
immunospecificspaignestidrsgeddbotripeeiesonlinadn vaatRm anaatisrn Mincingfrrgments dhereof,
can be produceaollutf){&%me}{ ngethodtkno%? in t%%,grt for example, chemical synthesis or recombinant
techniques. In ceramsmbodimenta: the %gﬁt&ﬁf@‘ﬁlﬁﬁoéﬂﬁdﬁ)ﬁfﬁﬁ%&%ﬁ% H6saBt
comprise a VH ekparaiinge gjopal rabpitficndomaisidanblordfaes fioticamigrisghe. Mididossqierdesived from
any species ot ralbl wer . emhodiments, the immunospecific polypeptide of the invention
does not compi}%rggg%llaé% mglikn@l??rlljﬁ&ﬁ o%ég ot é%?%lﬁrggr;s‘vﬁegg%’a?ﬁeaﬁgﬁve R éarrl?/%ﬁgcies
other than rabbttc|fiprefesradcansh deihtents atsetistmienbsfadiie pblype mixterafthdinsdeatiom
comprises a VH,domaimiAeft 9o s R LIPS AM L AmAR.In QgL ssngs}@mw& the

immunospecific polypeptide of the invention comprises a VL domain, and does not comprise a VH
domain. In spegi%‘& Bdldisranehaine VRRTIHD spuenirpénge preksscatichusraresfidn, VELY. zepribodies,
comprise one Qe of @MbehRIAMPaImNAVING: QM NG AGL,SRIHENCR cells developed in
QEQLMETESGGGAEGGLVKPGASLTLTCTAS (SEQ ID NO:57); a VH FR2 domain having the amino
acid sequence WVRQAPGKGLEWIG (SEQ ID NO:69); a VH FR3 domain having the amino acid
sequence YATWVNGRFTLSRDIDQSTGCLQLNSLTAADTATYYCAR (SEQ ID NO:95); a VH FR4
domain having the amino acid sequence WGQGTLV‘FVSS (SEQ ID NO:139); a VL FRI domain having
the amino acid sequence ELVLTQTPPSLSASVGETVRIRC (SEQ ID NO:150) or
ELVLTQTPSSVSAAVGGTVTINC (SEQ ID NO:155); a VL FR2 domain having the amino acid

sequence WYQQKPEKPPTLLIS (SEQ ID NO:174) or WYQQKPGQRPKLLIY (SEQ ID NO:181); a V.
EFR?2 Adomain havina the aminn acid ceariencre C\/PPRECCCCTDVYTI TICCNOAED\/ATVVYC (fEO



In certain embodiments, the polypeptides of the invention, or antigen binding fragments thereof
immunospecifically bind an epitope of an antigen which is imrnuno-neutral or non-immunogenic in
mice and/or rats. The present invention also encompasses immunospecific polypeptides of the
invention that have been modified by any method known in the art and/or described herein known to
increase or improve the serum half-life of therapeutic polypeptides. Non-limiting examples of such
modifications include pegylation, acetylation and the use of non-natural amino acids. In certain

embodiments the:sejup haikdle ol velmmnpaspesicapivner il mey beingreased.orimproved by

including in the polypeptide an additional antigen binding'domain, which doma mmunospec?fically
binds to albumin®3f fFBHECHHPIRBIHERoBRIORIPR in\isrIElatsBterhplass padyhmfdotiods that
encode the iImmygospRG inRabipamiides of the invention. In one embodiment, the invention provides
an isolated nuclejc acid sequence encoding a VH or VL domain identified or constructed by the

methods described AEFERSETRBIKSTR00H RITHOSRIEH BmBRis < SNAIHRE Shefasation By comatic
inimunospecific hohgpaptites, and. aanifiaitipmosanigendindingisadgoanisleeat semeyising novel
(relative to the ag}inrzﬁ acti(()ngme; uences oftimrnurlio%lﬁ)ulins of g&)ecies other than rabbit) scaffold amino
adid sequetbes, NOVElaMInG adid raaidUas At pArticUmy PO SR B 89 FRPKARhBTaRFTLY
sequence, or novélisakiied siviglsdqueincestivb@BRdospsheentifiodduy¢mabilthodicaseribadinerein.
The invention fu t isl Id eic.acid. ecific embodiments wherein
the immunospec%?ﬁ)({)%%eggﬁgga gﬁﬁéﬂﬁ%ﬁ#éﬁgﬁgé%gg%oﬁdm%ﬁg \(}{_ra%%r:ﬁtal t|l[§8crll’tfﬁ§ied,
isolated or constitisdieetenhethidisront s dpertistiorf, 1rengiecvitioor fvdvitdesia bectopegrapyising a
first nucleic acid gngl i i d in and a.second nucleic acid molecule encoding
said VL domain,%gﬁpﬁa%%%g%%%g %de%%@b ﬁté}%}ﬁf&ﬁ%gﬂnﬂ?ﬁrﬂé@éI%%%%’H’rr?rm%%speciﬁc
binding to the saimecadtigesfemitarresifop®Ra dore spiificresnputimeniytsalsbvéatodisvastexression
vector. The inveghaR-idhiersaeavies RaskaslssantaiinodieyRCIRIS ebpaly gyleqfides ehceding the
c

polypeptides of the invention. The;@{:resent invention encompasses immunospecific pu yBéeStlges, e.g.,
antibodies, recorRBRT4ATyTIatd drtreth\CaIRrSH]yRaBsinCia sy tivehle S Sstiyyarephobic
n‘oncovalently cajigrions) dhotapadisndemisenadditenakantiasn bdipadamaips g &

heterologous polypeptides (i.e. unrelated polypeptide; or portion thereof, preferably at least 10, at
least 20, at |easty§%?%’i‘%§%{f‘§8,2%@3@‘%}0,38{1]%‘5@{%%,35? [BAEHBY talls rards theR5iPBitat least
100 amino acidsoéfdketificlypeptidentaigineaatesftisiaieproitins ghhe fusiirdepspesdrgee ssarily need
to be direct, but m@r% cgl rttlhrgul%ré&nker sequences or through chemical conjugation. The
immunospecific polypeptides of the invention may be used for example to target the therapeutic agent
to particular cell sesesgharathadienenmpasses, hy fdsimdicrtionrjliditimgtive mbbintsiagledomain
immunospecific id f r invent k ecific far particular, cell. surface
receptors. In oth@%&%&ir&%ﬁt@t lg g 'tior%\;lél g%ﬁg%ﬁ?ﬁﬁﬁﬁg domans r%%‘%/%lén ﬁisggihg)oéfﬁ% the
irrununospecific P9PpesHtes bethafimisntioacidicb andrsebiisronectin, thereby improving serum
half-life (see, e.g, HoltgtoinA908 GHAtRIR ROCHEARFIBR 21:283-288 and Stork et al., 2007, Protein

Eng Des Sci 20:569-576, each of which is hereby incorporated by reference herein in its entirety). The
therapeutic- ageffimFREHJEPELIRE FaNpemethodopnspdnetinn ehimwnasparsboebasstiden vitro
immunoassays aneksiieationRaIn A VEIN G B hasS KRANDRLIBE.AH. $88.:619- dBhT.RUblication
Number WO 93/2 1232; EP 439,095; Naramura et al., Iramunol. Let, 39:91-99, 1994; 1.J.S. Pat. No.
5,474,981; GilliPEPEPUBR ASTHESAS AR FeFeYEan A e PAIRFPHAR AU D4 guoh 52,

1991, which arerirdosgorateshhiitin biyertfesenae dichigieptirgtiesdJ R aReYIRMRGCIME fgeuse in
accordance Withrtgéa tm&thod‘%of L{;e igwen.tion are not to e(U%%{]str ed as Iimiﬁﬁ;d to, classical chemical
therapeutic agents (e.q. cHEhotherapatties) 2BHem &y YRl p@ﬁi FaPTh S5 EP R af SiEfhodify or
alter biological réspefnses, - Tik gineoiatie Suntheiqaotiidesnatetial amatcacXcld ebetatatgnangd@RNA. In
non-limiting exagy : ' herapeuti ents, may jnclude albumin, protamjne,
albumin interactin{i)ll%?gt%?r%}gl ?@gg’p%%%%azﬁé“ 9%)% )f%%)%%n%?%&g%r%?& ﬁ?%sjo'%%ﬁ?aﬁgé%%ion
domains (see e g Bogogaditchdemsine i msoasAscafioBlop1 s18TeHabduencbsyintherpomtericoby
reference in its emREMIpOXNIGoCHAMMNINEK QepRHORS REAAHRALY MAIGEHIES & boFpdamain, CH,

domain, CH, domain, CH, domain, CL domain, etc.); such radionuclides may include radionuclides
(e.g., alpha-, beld® GhbseathiderequsreskHBRRdREreaFold realamgn. 8oVsSeRifmersedk table
signal in vivo ordequitredsestdteripvesticing sathe tapetabia effact/ (e hidkabds the sl ieteanaueh)
macrocyclic chelators include those known in'the art for conjugating radiometal ions (e.g., DOTA). Ina
certain embodiments, the CDR and/or framework regions of the immunospecific polypeptides of the
invention are derived from rabbit VH or VL regions idegtified or isolated by the methods described
herein. In other embodiments, the CDR and /or framework regions of the itnmunospecific
polypeptides.of the invention are not derived from rabbit VH or VL regions identified or isolated by the
methods described herein, but comprise novel scaffold amino acid sequences and/or novel amino acid

residues at certain positions of the amino acid sequence of the VH or VL domains identified by the
meaethnde nf the invvention In ecome emhondimente the immiinocnecific nolvvnentidece nf the iInvventinn



algorithm utilized for the comparison of two sequences is the algorithm of Karlin and Altschul, 1990,
Proc. Natl. Acad. Sci. U.S.A. 87:2264-2268, modified as in Karlin and Altschul, 1993, Proc. Natl. Acad.
Sci. U.S.A. 90:5873-5877. Such an algorithm is incorporated into the NBLAST and )(BLAST programs
of Altschtil et al., 1990, J. Mol. Biol. 215:403. BLAST nucleotide searches can be performed with the
NBLAST nucleotide program parameters set, e.g., for score=100, wordlength=12 to obtain nucleotide
sequences homologous to a nucleic acid molecules of the present invention. BLAST protein searches
can be performed with the KBLAST program parameters set, e.g., to score-50, wordlength=3 to obtain
amino acid sequBK{esIRBRYBRSgEtIE el rerBiieheis c artibedirs )it eantaivetiton. iT pattisiegapped
alignments for CRMERESANBEEROEESL AP EHBASTHCARREMliZadAS %@é%%%ﬁ%@%%& etal,
1997, Nucleic Acids Res. 25:3389-3402. Alternatively, PSI-BLAST can be used to péerform an'iterated
search which detStEE GRPEH FYRHBARIRHE Betbe STERIORAZNEbRdRen utilizing BLAST, Gapped

BLAST, and PSItBiaptspeagiavastiticcaeiaipinas amaiarsel heorsprRe ey 08l s (CddmafnX BLAST
and NBLAST) can be useﬁ { ee, €.0. .the NCBI Websiteg. Anﬁ%thergprﬁferred_ non-limiting example of a
mathematical algorithi ttized %r%k%vc%maﬂé%%%n%fe BLEPRAREESL tHE RYTAYh SPVITRREEPRI Miller,
1988, CABIOS 4m#4dgs Buchnaethalyofitmnilisinr ot dgchinth d o dBdNspib grativ dvarsiprist@) which is
part of the GCG g £A66 | 0 . . en dtilizing the ALIGN program for
comparing aming) ?a%él%j se u%kr%({:}e%,ggégi%%%% {/E\fg%ﬁ%zs%gé]eo?a%ﬁ‘%g uf)‘_%eﬁg awpeé%ﬁg ?égfi}%g and a
gap penalty of 4 tafhE aih Epeiamnientificabihieh tanbdseigerd Audgeoan bpitdptetiminef! using
techniques similaido khese debed ahaxe oL Ehau Ao Wing03pPS- iSRG Ating pesgent

identity, typically only exact matches are counted. As used heréin, the term "analog” in the context of a

non-proteinacedlE 8l e i RIRIFEAGHABEHIPERRMIIBY Thiramnbenion cordlitarsiosessc AT Similar or

identical functiomsals acfiatinggBRicAL iINBAYaRICeMEiasHEHABR dSISHuGiRIl Bimiante the first-proanic
or inorganic molecule. Ars{ Ufe%peretin, the term "deérﬁvative" in_the context of polypeptides or proteins,

including immunoSpecHie polypephiass S&.,"Eﬁﬂﬁo S PSR DYS RIS B prettind it

comprises an arpinduauig sbiticvicembiciohambemidatietsst Ry-dite: introdi) chipresfingnisguasidyesidue

substitutions, delet itio ] rm. < deyivative" as d herein refers to a polypeptide

or protein Whicﬁsﬁigﬁ %nggdl}ffiraﬁ ’c %!;2% é%*t e\/doc\{/{lé enta téaréﬁﬁ%%n 0 a?%/ﬁ}g‘fc)lén%f%'u%cﬁ%tg the

polypeptide or proRsienmspisitaitieC BTt fox sejenring dhtiraitatioat, v dminnraopbenificl pedigieptide of the

invention may bgymadiegs e RuabeRYialioDasRlation-PeBYIRN.ANgRRNANINAN, pipicaton.
b nkage to a ce

derivatizatiora by known protecting/blocking groups, proteolytic cleavage, . ar ligand or
other protein, et Rt d¥HvalivEpdRBERAIEWR phsteirtesiay Beqyroaueed 165) corpatagnfoditieations
using techniquesxsrawbriQibhaserRinsileindheraninclilinmb Whashdmiteddp apegiicenemical
cleavage, acetyB&'%n, form Iati(% , . meta oIi‘(l:( synthesis of tunicamycin, etc. Further, a derivative
polypeptide or protéin darvAtive PosEE888s A Fhilar BPTRRTi AP sREHC Bty Bapstide 8r protein
from which it wakderivedigts usesithpeatrr¢h(ternphepiigped itfery ritegionpscicastigsi molecule
to which an antipo ifically binds. Antigen molecyles can comprise single or multiple epitopes.
As used herein,%’hgﬁ%ﬁrﬁ%gag]r%g%}%z (ﬁr% %%Saa%é%??}dpeﬂ %}ﬁeﬁlﬁyﬁggpﬁg%e%%%ﬁ%sﬁﬁ% %ﬁ?‘gﬁﬁﬁ%s cid
sequence of at @agloésq@ﬁﬁ@mmwééi@bb%iﬁuw,\éy doastin @'bortigtoyphagnipmanid sesidues, at
ieast 15 contiguRBniaRAc iaklues. ! IFashRl eaiaiouR Mg AELLIERINNRR. ALigast 25

, at least 50 contiguous

contiguous amino acid residues, at least 40 contiguous amino acid residte _
amino acid resifi¥sn%k Redeperedoray il mins rheier epssTeasitiers et gao irs 2aetndaactd

residues, at leastigpEHigpRUEnBhasmtnm a6k IRSiliaReA LIRS FARIP UL Y2 IR-2MIN0,AGI IeRidues, at
least contiguou% 10Q arﬁpelgo acid {rgosrl ues, at least contiguous 125 amino acid residues, at least 150
[ e

contiguous amifS SARg IR an PEB R SR AY- 1 FERIRSTRP AL PPYAI AT EE N 18IS/ dlious 200
amino acid resiteesrior at fesishcontiguous 2] amivmagid residues i thenaming agid seausnce of

another polypeptide..In.a,specific embodiment, a fragment.of .a peptide retains at least one
function of the ES%SQS%Jé&gpe%‘rgﬁgﬁﬁalé}mgé%t?%f f‘?é’ir%l% ’ﬁgggéc%%‘go?ﬁp%?}?&ss%ﬂﬁ%cﬁwention
are antigen bingimgding ihenys: (in Martioulain epitcpeehinelngfragments). dvmpsiees henaitiptiidderms
“heavy chain, dikA0ARcodiALEN® IRERRron iR SARUIPAR i CORRIBNTIGIRI pRA e lke.
have their ordinary meaning in the iImmunology art and refer to domains in lll)aturally ccurring
immunoglobulid&arfgsine eérkespoitdimgtadmaing Sisigmtmicitewthrasembinastisietlioenfrsteins
(e.g., humanizg@ﬂmquaw@p%mﬁﬁmmm%&mm%i@@éatmgégﬁo%)a fh%Rasigstuctural
unit of naturally occurring immunoglobulins (e.g., IgG) is a tetramer having two light chains and two
heavy chains, usually expressed as a glycoprotein of about 150,000 Da. The amino-terminal ("N")
portion of each chain includes a variable region of about 100 to 110 or more amino acids primarily
responsible for antigen recognition. The carboxy-terrrﬁnal ("C") portion of each chain defines a
constant region, with light chains having a single constant domain and heavy chains usually having
three constant domains and a hinge region. Thus, the structure of the light chains of an

immunoglobulin molecule, e.g., IgG, is n-VL--CL-c and the structure of heavy chains of an
immiinoadlabhiilin moleciile e a G ie N\/H--C1A1-_H--CH2--CH?2-~ (Whare H ic the hinne reainn)



Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service, NH1, MD (1991),
expressly incorporated herein by references). Thus, as presented in FIG. 3, in the alignment sequnce
of theVii domain, the FRI consists of positions 1-31, the CDR1 of positions 32-44, the FR2 of positions
45-58, the CDR2 of positions 59-69, the FR3 of postions 70-110, the CDR3 of positions 111-125, and
the FR4 of positions 126- 136; and as presented in FIG. 4, in the alignment sequence of the VL
domain the FRI consists of positions Ito 23, the CDR1 of positions 24 to 37, the FR2 of positions 38-
52, the CDR2 of positions 53 to 59, the FR3 of positions 60 to 91, the FR4 of positions 92-105, and the
FR4 of positioné"’i@@-ﬂ’@@?&ﬂ%’éd%réﬁrﬁ’?ﬂﬁ’é?%éﬁlﬁiés'ﬁh@ﬁcp&ﬂégﬂ’ doldeth erdannice gesgatedces”
include DNA malgen|egpi@sSed GB DA RF SENARIGENAY, @N&W%@&éggxeﬁm&is@&mpiﬁaﬁons of

DNA and RNA molecules or hybgjd DNA/RNA molecules, and analogs of DNA or RNA molecules.

Such analogs cBACHEIYUABHIRES S o 3R SFUFRASS SRRASERASHD HiRTeRS foRmBESH& Yre not

limited to, inosine ov trigdateskbasesC SUCkANalNgs aabsalserRMRESHAD A OfBibE: glasigs

comprising modrigceoorln%?ca%lt&ones ter;gt end bentifi(iqudaétrib /tes to the molecules,such %551 for example,

nuclease resistance of an increased a%%lﬁ&"{’g"&o‘s’s AP ABrARESETRE lﬁmic FaEEp

nucleotide sequenbedimantheisinylsstrandedicdoubleryizandedetinais contpiisipgthudingle:staichded and

double- stranded:pifioes A MR AR RS BHRH RO UGB, B RielaBls dopje iranded
and "prophylac re

DNA. As used herein, the terms "prophylactic agent tic agents er {0 any agent(s)

which can be udeai§ thaHraldbh Omavlisdris OSrpMyveiitien b reblrab et drlspidadtdeasidisorder.

A prophylacticalisefiRetigeamewnhmay iefer I haamaun: oldranhyastc 29eppulitiantlg prevent
the recurrence or spread of a disease, the_recurrence or exacerbation of symptoms of a disease, or

the occurrence BNud ilFE'sTHie8M Fopfiffadficdlerictirstaro ity dsdsslertd ®Mamount
of the prophylacfi¢cagephéhrblrosaties e opkylestis haoeding the preveasinnief disesse: Further, a
prophylactically effective amount.with respect to a prophylactic agept of the invention megans that
amount of propk@ﬁg’&icasasagn % orl:;\elzefgz)]?elﬁ 5‘0r%%?ﬁtastig%lpvﬁilﬂt%%eg}%d]gﬁts, t BroHeR Phylactic
benefit in the prencemtipnssef disease oA snysethéreneithath dobemnsitisihglerclhoaidebaribed "aefaii rifer to
antibody fragmeats.l; E%'_\Pé'%ﬁ {he ok Apd #Hx%o{ﬁ@éﬂﬁ o %’i‘éig%%’ W&Sé%’% {hese.flomalns are
presentin a smg{e polypeptide chain. Generally, the Fy po?ybeptl e thrther comprises a polypeptide
linker between #HasHE- Bttty ((cgbniistieaninitane rdhnectetemeltingo foperahuad€9ined struGtbbe for

antigen binding E0kArEYIEMAhEE EREFIHCKINUAIRT BERBRIRAC AR, PhManaglonal Aptihodies, vol.
113, Rosenburg and Moore eds. Springer-Verlag, New York, pp. 269-315 (1994). In specific

embodiments, SERROHHIRIBder-Spriime tepmesnNe Hluth JensictPerirdd Ksaidesshehen 4heGerth “stable”
in the context ofaadormudesion;amprisingarsimwespeciic palypratide of the invention refers to a

formulation in which. the grotein therein essentially retains.its physical and chemical stability and
integrity upon s %&Y@Eﬁ%d@?}ﬁ%ﬁié’gef%m&g@grf’é’m%&mHﬁ BrofiamaEnsnifit, 2@ avEitdble in the

art and are reviesecniePapitcid waddPriotel fr&rugdetinknti 43 ibbi iitennbgle Hutin dViatieh Dekker,

Inc., New York, ' : d.Jones, A. Ady. Drug Delivery Rev. 10: 29-90 (1993) (each of
which is hereb>}J %&?&%?eé%%%ﬁ?ggﬂégﬁ%ts%ﬁiréfff@?a%ﬁi‘@eggn Pe ﬁ?égg ﬁsreé% éeé)?seﬁected
temperature fordgteataaeddbinaaypettidarEonstivid supaeningththerfoioniationng agtizeibptdingo C. for 2
weeks to 1 monghyghwhiclhime Statllit: i measirdniMhges e lorlatea s iaarsuadat 2-8 C.,

generally the formulation should be stable at 30 C. or 40 C. for at least’l month and/or stable at 2-8
C. for at least 2RO i€ tHE RpHIELOR Atiepeindiea Sranw! Yerwefalfyriae rat8ematN should

be stable for atdpaspe etk s e nandiphaiableraka0 westok 3ideast Bnonhso akexample, the

extent of aggregatio roIIowin lyophilization and storage can be used as an indicator of protein

stability. For exiplés & Qb HNRIRIINAS he HAE HRERAREHR MBI Y0935 referably
less than aboutbbldiog thdypeptidn ipqicisant asyabeaggicgaideinithepfovpeplatiorfithethareativaodiments,

any increase in regate formation follgwi Rﬂl'z tion an stgrag f the lyophilized fopmulation
can be determiﬁ%%%@gﬁéfagndgigggd‘?a Fg,’?@%ﬁéﬁ" |Zé§%‘8?ﬁ%ﬁ’tlgﬂ a)g &db?ﬂoéé\r/é%[%i%rﬁ?ﬁg ﬁ::rease in

aggregate in tthopﬂiHm@f@Méﬁm, isdesstiranhah G(tB% mndeatdetixbly? fess than gbatet 3%,
when the yophiiizeddaimuiglioRinsBiad ahirdad JR6RE (BRRUANGY AL JLAIDELEMBI RIS

stability of the protein formulation may be measured using a biological activity assay. As used herein,

the term "stabléirEisaiEdhtexdbrMn it sadiadipepepadeottend/moeMictomaps el the
kinetic stability pi 8rpiaiehitl R JSTISIRpRaE! ABIGIRI Al BRIt K NS HEStabiikharanihs best
explained by illustrating the unfolding process as a simple equilibrium reaction between two protein
conformations, the native folded state (N) and the unfolded state (U), which is normally separated by
a higher energy transition state (TS). Since the height of the TS barrier determines the rate of folding
and unfolding, kinetically stable proteins possess an Jnusually high energy TS, which results in
extremely slow unfolding rates that virtually trap the protein in its native state. Even though the overall
change in Gibbs free energy (AG) may be favorable for unfolding under extreme solvent conditions,

such as high concentrations of denaturant, the high activation energy of the TS significantly slows the
1infoldina rate nf kineticallvy etable nroteine Methnde to accac the ctahilitvy nf nolvvnentideac are wall



FIG. 4 Exemplary alignment of amino acid sequences of light chain variable domains (VL domains)
selected by methods of the invention. FIG. 5 Schematic representation of expression vector allowing
expression of SDVL and/or SDVH domains as fusion proteins with CAT. FIG. 6A-Blintrinsic
fluorescence of the unfolding transition curves of a representatinve SDVL domain of the invention. (A)
Heat induced unfolding; (B) GdmCI induced unfolding. 5. DETAILED DESCRIPTION
5.1immunospecifie Polypeptides The present invention relates to modified, engineered
inummospecific polypeptides, e.g., antibodies, having VH and or VL domains, or portions thereof (e.g.,
CDR domains, frAmBWolR 86itEi kel PE M srtmtab bitdMh T SFsAettBan I e AR St Bresent
invention encompaases sWIgHe gemeintamntidalie sndetived-iiam 4abbit, inmepegiebdinm \vuigbledomains
and/or epitope bir‘?dtir}gnfr%g@eg thereof, The present inventors have discovered that rabbit variable
domains maintai Effﬁlqu’é Stabili y,cgﬁedafé%g\in high binding affinity when recombinantly expressed as
single domains. Tifre pregeatdayeaiiznes compisgesmmativgibibinthé;sofalian dmolairse ofasalikit VH
and/or VL. domaigsaadips Ay el CDRIRE BpmeNReaians sief e RER] Az yeRian urther

provides for the identification of novel amino acid sequences (including novel amino acid residues at
defined positions3Wigain isereiEtzeioni ol Fablits vaddspinting frmysteaiidessedpsrped (sgucthin)
sequences in the.gesitd AR I00PY, aRHRMT FGKRHIRIIRNEHD KSR THMHBQRPSEITIC

polypeptides. The rabbit scaffold sequences (including scaffold residues) or novel CDR/framework

sequences of theSfEREGMERRandR HERE BB M MR i ISIRaRCHs| S RRHamM Ky idiGr
inununospecific pRiyReRtIgRS (:dbbantiodias) dhatrendadd themaiv Rartieanizedatiidio Keast
antibodies, enabling.the production and/or, use of highly specific, single domaip immunopeptides, e.g.,
single domain an?fb%%fg)ﬁ temﬁ’ﬁngfﬁﬁnavgﬁ ?gns%t},rgg,%'%%ggiafgg &?ﬁug%ngof%}g%/e PaBBIEVH or VL
domains with spetificidyrienta, give rabiti gesapo cepipopa ¢hsrdebtide padicnlas, Hueddrention qarélides for
a method of prod%i_gg rahbit V. ' i an ﬁil]‘ ising: lecting f hage
expression library a set%?%klnﬁénegért%hggﬁ%{gts %%r%%%e ra Qgﬁg&%%f{%%ﬁg%}r%%ﬁ%%%ﬁ{%g%g%cificaIIy
bind to a desired EaAHgEEORRSOHBIe YHare ST (Apserition APRS s Gesnsaningt )odial ge)bedpressing the
set of sequencesyer asmibsakiesal/RiRACkIRAE JgIRARECEIBLUHD ShloRMARheRicRlns is
acetyltransferase ("CA'Tf:% and selecting bacteria that have chloramphenicol resistance by virtue of
CAT expression. FTRaHh aHSs8mbtdifn PREL IR 1B t T SRR o VIR i .cmBadgaSH pisucing
rabbit VH or VL domgtibs saiteaiftechcampiisingdalisvgeressing sequences of DNA or cDNA
encoding VII or /I, domains of rabbit immu o?lobulins in bacteria as a fusi Ppmtein%é,lfjfth CAT, (b)

on
selecting bacterid fiatA&E cHid R e AR esﬁg%gﬁ}?élsﬁflsviﬂﬂ@%?%%%p WIESRUGSS ot5t&ining the
set of DNA sequentbsigrsc@dingtipen rhindiny Hramvéotslaheain feomptivdngetbet®6l hacikridpamahfc)
preparing a pha ressian: khrary. fr t N n ined in step (b), and selecting
DNA sequencesglt Oa%%%%é%éemf/%@%f%rﬁ?ﬁ%&ﬂ@t ?rﬁ%%c?ﬁggl yégi rr%lcf rt%l% dzgire %?1%8% or
epitope thereof (KB MRS thédibraygoeim AaprBprseHiciBirumrrFRecNe aprigerrddepitope)s-in
certain embodimegiholie. P EALIAY GRUST AR RASRAHAR AN hdng-DiAdHGHER gicbsahbit VH or

VL domain wherein the phage panning step is repeated one or more times. In related embodiments,
the phage panniity SteThasher Hiay ARftiDe raplatantiserihanererie P g esiddnsisraty for
use riwn jtcacordaglc? fé&&ﬁhgd@gf@@fmmu@mp&m@w&e&b@iggcifmﬁalhe&rr@r@goaf@g&yf@ﬂy
method describe rein an nown, jn the art. Expression of DNA or. cDNA sequences in bacteria
as fusion protein&is’ eﬁ%gw%‘aﬁﬂéﬂgv b%‘%@%%&‘@%yrﬁfgm%‘h H}a%éﬁbéds‘hé?gin%g#]known in
the art, e.g., clontagpthievBldA or cloiMA segscsednNCORND e dnafivd tpndainmiethods eXpiession
vector that comprises,a nugleatide. sequence encoding CAT and.a progmoater.sequence that drives
fusion protein ex{[r)}lﬁé%sné%%‘. ?ﬁec ‘lan\?enntél_:‘léqrﬁ§I §rt %%Séﬁ%%}rrﬁ)%%%%sg %ﬁg{i ﬁlpf}qé% g‘ﬁ\gﬁ_%%?r%%iﬁgg%%ra%ments
thereof, produceérbymheoniethbdstthedoribaahipsti{ig hetihwdisio huisoiert aipfudies dyathovel

scaffold amino aﬁigiﬁg&’ig_gr@ﬁﬁ)%éﬁﬂﬁ@&i@%@ﬁiﬂ&@ﬂﬂﬂ@&é@ Sehecgnpsiionselinsiyariable

domain of the invention) isolated and/or identified by these methods. "In one embodiment, the present
invention providedaimansibrsicaiqyitiiotizs Commpiisintodieyinaidiams n aibiAepeambanient, the
prﬁsent igvzntion@r@xﬁigs&@ ff@%n%wgsa&ing&sém%aﬁ@mgpmmmg,nﬁamamgig In still
other embodiments, the invention provides an immunospecific polypeptide comprising,a single VH or
VL domain and ST BRAIRg dFRRBESS | rﬁﬁﬁﬂ&%lﬁ%‘é‘?’iv‘é‘ﬁl Rain{e 4t élf“&%?‘n%ﬂ }gé
domain, CH2 dorhaimetis 3tk dimghendodiailii®idi)kBiiblsted e ifstgndinyentibmhsingléscoimain
antibodies were based primarily on the antibodies of the genus Camelus, i.e., camelized single domain
antibodies (See e.g., Muylderrnans et al., 2001, Trends Biochem. Sci. 26:230; Nuttall et al., 2000, Cur.
Pharm. Biotech. 1:253; Reiclunann and Muyldennans, %999, J. Immunol, Meth. 231:25; International
Publication Nos. WO 94/04678 and WO 94/25591; U.S. Pat. No. 6,005,079; which are incorporated
herein by reference in their entireties). In certain embodiments the immunospecific polypeptides of the
invention are bispecific or multispecific. Bi- or multi-specific molecules of the invention may be formed

using any method known in the art and/or described herein, e.g., formed by the creation of a fusion or
conitiaate nentide The hieneacifiec or miiltiecnecife moleciilee nof the invvention comnrice at laact nne \/YH



variable domain FR3 position 91) of the invention with mutations (e.g., one or more amino acid
substitutions) in any of the above. In specific example in accordance with this embodiment, the present
invention encompasses ithnmunospecific polypeptides comprising one or more amino acid
substitutions, wherein said substations result in one or more of, at position 46 in the VIA FR2 domain,
a phenylalanine; at position 53 in the VH FR2 domain, a glutamic acid; at position 54 in the VII FR2
domain, an arginine; at position 46 in the VH FR2 domain, a glycine; at position 58 in the VH FR2
domain, an alanine; at.position.44 in HSﬁe,VH CDRI daomain, a cysteing; at position 59 in the Vu CDR1
domain, a cysteiné%fﬂgo%ﬂ (ﬂﬁ%tﬁﬁ mﬁﬁﬁealgﬁgm%ewgféiﬂg%lﬂ‘éﬁﬁﬁﬂ F§ Ml pro
domain, a phenylataniiispetfcty Bsine natipesitinfidmiictaéey/ bR idomain, miystref@pmatipasiion 91
of the VL FR3 domaj C [ referably, mutations in these regions, domains or residues
maintain OT enhz:l%?:ééii t(h%eS aviﬁgi%? gn fgﬁgﬁ‘i%%yeéﬁ'th%%lr%a&ﬁggﬁuécl |cnp(§ff)1§p(ﬁcfg%er%%%§i?g% , l.e.
epitope, to which theyinivemtiero speaticaibebirnil/ Stan diffdring epitprestinding roljipepadekilledsrethe art
(¢.. immunoassayehandiahicRRA be ATl Al AR SEREIISRAPRRI e R v,

antibody, for a particular antigen. In other embodiments, the present invention encompasses the use
of immunospecific R PEHIEE (F45Fere]th e SPEBIRPISHG LpRidp RERE S Ghe M venbpamenf the

variable domains, &eBRgscirting asicth seadfrldsaaURNCas. ORGP MRrisadhe aBinaRcinsealiold
residues (e.g., in the heayy chain variable domain FR2 posijtions 46, 53, 54, 56 and 58, in the heavy
chain domain CDRThRtISRE RS gﬂﬁ‘%@ﬁ}ﬂvﬁ ‘F%QW %Waﬁ?gﬁ’lé%‘?ﬁa{ﬁFFI\?H‘f)é@itﬁi#ﬁ%‘ﬁn the
light chain variablesdignan FR2cfesitonedheis 45 anchimsbeelight pbBifepadabld damaivefia

position 91) ide”tiﬁﬁ}% hl%rgi(% elr{,ce{gaggeeglb&giments, the present invc?ntion encorl asi\e

immunospeeific polypephides habing Ghe o Maraof St aistion Ae RIne 0P RRP Umahs

phenylalanine; at H@sﬁﬁm&.m %ﬁeéﬁmﬁmmpamgtmﬂiexh.iﬁﬂl;@ffpmgibm&gmpha’ﬁﬂﬁiﬁz
domain, an argining; ghRASHIAR GRS Y FRZ.domain.Aalyeing: g 5@:&5&5“8%& B2
domain, an alanine;,at position 44 in the VH CDR1 domain, a cysteine; at position 59 in the Vh CDR1
domain, a cystein&" ZPHESRGHIE 28NS VHtERE et nmamspsasieriliealbo sings Boalbumein/| BR2

domain, a phenylajaRingnoaiyeasing: @t RASIAR 2indRe M ERZIPBAIM A d¥sing: 8f alPpsiion 91
of the VL FR3 donﬁ%ﬁ, a c;gteine. The scaffold residues identified herein may maintain or enhance the

avidity and/or affifit/ BPEE T RRAL U PYRHep t BIofREcridP e Buftbroaetstvhich they
immunospecificallinbiadsiin gasiditantotemibadinepisint thel JpyRRIiQHE GBS I SN gle comain

binding proteins, i,g,,.a eptide comprising only a single YL or Vii damain and pot.comprising any
other immunogloblﬂﬁ!\!}gnageegf‘nﬁ?ﬁ? té?ﬁdgcrt Pgn ?\?al%e%%hg\?vrﬂaﬁ%’tﬂgsoe i@?ﬁ%’fﬁgnf?t £9.,

immunoassays) ciihfm@lgswi@ca@émﬁmd@fﬁﬁﬂ}edﬁmﬁmgnqﬁmﬁn@@m@@gidmte@g@aﬂuody, for
a particular antigei, The, polReRIdes USEIt-tRemrinods o iihg iy J&%’i’nﬁiﬁ!"i‘fﬁ;%‘?ﬁﬁ’%ﬂ@?ﬁhm are

modified, i.e., by the covalent attachment of any type of molecule to thé immuriospecific po1ypeptide of
the present invent6fmatbr x & pre, SERpEicoIW 7 f firfitdionaise Gt vempinlude damanosgécific

polypeptides that hewgiReanHesiiad. 18- sy easyiatinn 2 ertylaioR BRIVIRtN Rizerydation,
amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, linkage to a
cellular ligand or ORGP TBHOM, tEPAIRS &“mg?ﬁe%ﬁg‘ & RSP IERImEa o b BE cdrmedbd by
known techniquesidnglindingl.baémelliritetbinaispesiiTishemien, eavagenacaiaiian afarmation,
metabolic synthesis n%];t ni amﬁ:ig %tc. Addition%xt, ege derivative may g\%‘?tajn oge or mo

t .
AR S GROEN SRS iR PRLIAD S PEEHT BB REL L b MR eeﬁﬁon are

?gin the

non-classical amifio acids. 3erta|fn e
modified to increasetserumiaiiclitetsn thvdniviethogscifell pigpaptidehef ahitdnversasesdapmbalf-life
include conjugati fHS) ibady ins includin % ot Iimiteﬁ?t i%())d .con t
regions includingqggpgﬁﬂ?g%%ﬁ%%n%e%?ghg%@g Trcﬁuéggl%%;la(g, '#éxf' aten o%?.ﬁ%a,gg ,§%§"aan :
6,277,375, each KHBELI9EGr bFatampiirefctempades iss(dhtidetyainchutitegaiiceforapissasiyeet therein),
and/or other knownglaments mﬁj%qf@;grhgm{&rwosin targeting peptides, and permeability
increasing proteins (see, e.g., U.S. Patent Nos. 6,319,691 and 5,643,570, respectively, each of which
is incorporated héfbﬁ?’wqéfébéﬂwmsitg’éFﬂi’#@t‘}{oﬁmgm@é‘mﬁﬁfﬂ%ﬁ%@ sHeagEHATBRGFERYSective
patg_r;_t). Where th&:mﬂﬁu?@spggiﬁ@fpmﬂéﬁlpgmg mggtmp@@gg@gggg@ﬁmg(@%dgg@in, _such
modifications can also.include introdyction of one or more amino acid modifications (i.e., substitutions,
insertions or deleﬁ%ﬁns?)nllh?oug‘al %% ﬂ?‘&o?ﬂ?ﬁ?ﬂf 8rYbr%?%ﬁéb‘f?W'aﬁ“lf@ﬁﬁ“Bﬁ"mh‘i’éhﬁéeéﬂrﬁemethereof
(preferably a Fe artimgespecdonpalyfeagdeerfthSeseatign botepnationalPatdicatiaDRD.AMEB8232$9;
International Publication No. WO 97/34631; and U.S. Patent No. 6,277,375, each of which is
incorporated herein by reference in its entirety. Other modifications known in the art to extend the life
of the molecules of the invention, include the use non-ngtural amino acids, for example in the D form,
or, alternatively or additionally, the use of amino acid analogs, such as sulfur-containing forms of
amino acids. Alternatively, the polynucleotides and genes of the invention can be recombinantly fused
to elements that are useful in the preparation of immunogenic constructs for the purposes of vaccine

formulation or elements useful for the isolation of the polypeptides provided. The molecules of the
imaention mav contain modificatione tNn the C-and/or N-tarminiic which inchiide bhiit are not limited tn



Rabbit VII or VL domains that inununospecifically bind to an antigen and/or an epitope are selected
using the various phage display and panning methods known in the art. Using phage display methods,
functional rabbit variable domains are displayed on the surface of phage particles which carry the
polynucleotide sequences encoding them. The phage particles are then contacted with an antigen
and/or epitope of interest and the particles exhibiting immunospecific binding to said antigen and/or
epitope are selected or identified using methods well known in the art, e.g., using labeled antigen or

antigen bound or ca%ﬁéed to a solid surface or bead. Exam&es of phage di\s&lay methods that can be
used in accordarcERIR HIHEthDAGI0F IR ARsAtIBN ntiludethbsemrisioseiLif BRAKAsmAEL al., |

Immunol. Methmﬂigmgtﬁggmﬁgiﬁmes et al., J. Immunol. Methods, 184:177-186, 1995;
Kettleborough it al., But. J, Immunol., 24:952-958, 94;1Persic e%{eél., Gene, 187:9-18, 1997; Burton
et al., Advance S FRIRGANBHP 5185 BapmpeRes Pt e g R se 0B s eI ES A0 C T

publications W@f30M2 8WR WiorkdiAl 07,3 TIVHO Qa0 A7; (BIR 9 24d:86:H0 WV OT931 142360\

95/15982: WO 401 and U.S. _5.608.426: 5223 409: 5.403,484: 5.580.717: 5,427,908;
5,750,753; 5,82 ,3%%5‘%%%5’7%égs\?'sE@%@%f’?ﬁlg@g’%%ﬁ%ﬁe@éﬁf’%éf;‘ségg,‘?ﬂ’?aéﬁd
5,969,108; eackbirgihistidsGREodsoratesdhiasecinebyisdfteenod/in ikcutifiedtyy thhenstagls distiay
braries for use i elfiad ke SMRO o R s oblalnad sommieigl ok Ve g the

antibody repertoires of haive or immunized rabbits as described herein and/or known in the art. As is
known in the ar¢ReFoffpbistileEHesdder R #mplsudefeiain srhvdinatiertie amenosassifitus
expressed on tlaalwééa@ of theipbhagRnBMReA ainglermbbioyiif vl demrincsnpviReAsingle
chain antibody, ea scFv‘?r may be any.fragment of the rabbit he%\ﬁsor light chain. In certain
embodiments, ggﬁzp%@bé‘rtldfec s R N T R e B T8: i Altenate
embodiments, fiBPphagmgartialeaxpResas\y; \DROdemdind biredamids Siffnge, s00h 4Bk ithe V2,
and VL domaing interact.to f inding pait, T e particles in phage displa panning
methods are filanI%aﬂPd&s\tﬁhggéﬁ é)ngrrnna%f tt)le{fée{:’)eﬁclf?e{]dﬁ Er%’r%nélgssﬁé[k%ﬁaggg%%%l}é o M&&ﬁﬁgﬂ, ke,
ZJIZ, Ff, etc.) odwiwgs; kphegmssée HV XERE, doffaierdiyt deadervativesitear¥afCTIR nookadtide
sequences encgdi QN t bbit heavy.an j ins,.e.g.; it VH or VL
domains, are e%r?é%?#gﬁng%’éth g%%v%%ﬁf%%c%%?é%@s@éﬁ@f %?eﬁge%%%%lgé in the host
cell (i.e., bacterfay®sissFusionGitih! tHerpEneblt dagssiotmerarisgillY of FPR ddchainits YeuRtdRgart in
another filamenigusiRage: FHRIGSHRRIR eCINMOALRNGOBPASACE IS WRenakA JelBaippRage, or a

plasmid encoding}com lementing phage genes, to! help package the phagemid gertome, wherein the
On fusion protein'is GBPSTHBAR! %?%P@F.q?faﬂﬂdﬁélgh SHerRrE-éxBieSHRg f38Hidns of the
rabbit heavy orvightDRairisneuial, thus cOmRLisiogilie bualeatidbegquanemeoceeingrsaidpartions, that

exhibit specifici desired antigen can be isolated the librar i eening methods known
in the art (see, Q%ggé?é?g%i elﬁafff%igé)b,cﬂrml}ﬁ% o} ﬁ/l%??:ﬁfz .g’f-ig‘é%% @%c@%ﬁé’t@d{ﬁ/
reference hereifliR islemtimaty)VEelBBtiodomay, e a¥edriiibkieddy)anchoring the antigen and/or
epitope of intergst.tg.a sl SHase @D ahl ISh, DISLQl romatogr ds,
magnetic beads, etc.) and passing the Iibrary%lf’ %ﬁ%ﬁ%@%%@%%?ﬂ%@n %ghrf?gﬁ%@g I epitope.

Those individuaFprdde \thdtPind demaisiained R domshingaRR R toruiy: daté8idd spaaipsietection
system known i te@RY {8121 FIWRIWHERAYBIR ERUHEALERpRSRACHIRS BPRAINERIR, the pill

fusion protein further coni;frises a target amino acid sequence to facilitate detection by anti-target
antibody-enzy&@ ¢S4 QE&S’H&W)"H5’6@%‘&%?@%1%“5@%#}8@%’33&*&@%&@@gf%gﬁfé}i‘ﬁngent
wash conditiongtesrigctfasriereasingirn dingaaifimbie Thenstesegracafdhedsashegonditing can be
increased by any method known in the art, e.g., hy alteratiaon of the, wash pH, hy increasing.the time of
the wash, by ag(}u/‘?tr%]& ose?grg"éen R LR L] ?N@gﬁ %’6%}}?% ,‘&SFTP?%%‘B%%dBﬁ?BBSdiP%%r\é{‘W%Cg‘? ‘bound
phage particlegisyeiedtedfahe evesteateddiprivesnuvigSpRRIficihindingntd 4VgeT BRtigéonatid/or
epitope one or more-times, Phage di I%‘%e tion may, b farmed befor fter or.both before
and after selectglg)%dg)F Sp% 5685@%% %f%%e mver?%c%mll)lyagfa{bﬁi y érﬁaﬁﬁnsﬁlsn.’ Igr%;(:e%rfgp gf/n Yec ?\rology can
be used to increase GhRaffininant an rompries Fetifi CHoypéptisie ehdhe MvEANRA flsmsatardget antigen

and/or epitope.ghhedachnology.efereskio asalfini matyratign,amploys m@g@&ﬁéiﬁ,%%m

walking and re-selection using target antigen and/or an epitope thereof to identify amino aci

sequences of tie MYBARITRHET BifeRRsRigher SR derae ardgermiieR drmreBuhiAhe initial
pool of selected sewanaess Mytagariziag.emntire eodansrathasithamsingisrnugipeiides:rasults in a
semi-randomized repertoire of amino acid mutations. Libraries can be constructed consisting of a pool
of variant clones each of which differs by a single amino acid alteration in a single CDR and which
contain variants representing each possible amino acid substitution for each CDR residue. Mutants
with increased binding affinity for the antigen can be Streened by contacting the immobilized mutants
with labeled antigen. Any screening method known in the art can be used to identify mutant antibodies
with increased avidity to the antigen (e.g., ELISA) (See Wu et al., 1998, Proc Natl. Mad. Sci. USA
95:6037; Yelton et al., 1995, J. Immunology 155:1994, each of which is hereby incorporated by

rafarence hareain in ite antiretx\7\ The hindina ecnacificityy of the nolvvnentidec of the invvention mav he



The invention also encompasses other assays Icnown in the art for evaluation of protein stability.
Nonlimiting examples of such assays are single molecule force spectroscopy, assessment of
alterations in intrinsic fluorescence, assessment of thermal denaturation, e.g., monitored by dynamic
light scattering ("DLS"), and resistance to SDS denaturation (see, e.g., U.S. Patent Application
publication 2006/0099647, hereby incorporated by reference in its entirety). The methods of the
present invention further encompass determination of the Gibbs free energy of folding (AGN_u) as a
method of determiinipg siability JnGRIAREMpodiBteNiRAGN.ELL e Fisleclanl He yRNign is
about 1 kJ/mol, about 2 kJ/mol, about 4 kJ/mot about 6 kJ/mol, about 8 KEmol, about 10 kJ/mol, about
12 kJimol, about 4eRIIFEA1, VabbTtRiedemainy 220 (PRE 18nman: dpou 20 Hatetiass ¥ kBRid), about
22 kJ/mol, about gieiimeal: @&ﬁﬁlﬁ@é& k)Mol BROUEZRKE M, ABQUICESRKIBRIadD Okt 216 ET RO,
about 28 LI/mol, about 29 kJ/mol, about 30 klimol, about 32 |LI/mol, about 34 kl/mol, about 36 kJ/mol,
about 38 kJ/mol, SEBRRFRKY DR SGFEENA Mot IR AHemesD & YoPRh §BER Stetntd kRSN in the
art for monitoringdesatain teldingstaielding, MaEyRisadmaliseddnavcotizmraivdthisheweaibedsief the

invention. 5.2Humanized Mgle In preferr diments, the i nospecific palypeptides of the
invention and/or fTAGMEnts ﬁlll%?gé?irdeo %ﬁln%haniz% : E%ﬁ%%%e%\%o%%eggﬁﬁg’ﬁfe%oéﬁt?rg\}gftion is a
polypeptide comMa@baWnUmd@[ﬂbhlﬂmaﬁab@ obﬁdailf_flmﬂa deariaing dmtraigmentﬁthereof)
that is capable OfAﬁH{BH@ﬁ%CE‘B%  QIRGIRG, 1 2 Prdeismaned enigamang tat 8109‘{?”?;35@
framework region having substantially the amino acid sequence of a human |mmunoglo|5u Inand a
CDR having substemtlly thEeappresadidvese flihtalomaizaiit immuabRSbitmain | Ate ddess/apt
identified by the gtheds descODmd iRt A RUTTHZEHIMMUNSREORE BOREPHHE 0 bBiavention

may comprise substantially all of at least one, ar, in certain embodiments, two, variable domains in

which all or subsEHTRERy Sfi SPTRIEDR i oFIRIBABN A thEsedr R Alommeia it cagihagh
isolated/identifiec:iy priecraatharisRif Hoenpie eVt iCDRTIaonthE, AVpaTRMRiRERgiIeNS MNCER DI
substantially all of the framework regions ar e,of a. human imm lobulin. copsensus seguence.
In certain embodirRents; é’%ﬁ‘r’nma?ﬁzv’gsd %ﬁ&ﬁgg ?ﬁ??ﬁ%e%ﬁ%ﬁ gﬁboaﬁgﬁp 18 I%‘gs 2%ottion of an
immunoglobulin congtemt segioBIRA) dopmoa by What DR adourmana MmUBEg| dooiain, Tdver onSTARG
domains of the h ze f e[lﬂyﬁ' Qt' may C it C e proposed
function of the imﬂrﬁzﬁl%%pgrc?%%gp%%%%gﬂ%, e.g., ar%%’ggl ﬁ%@pﬁﬁ%dﬁ%iﬁﬁﬂﬁéﬁ%@é@or& gn%ﬁxgv%ich

may be required.ceradisielboiitedesiaine ¥ nSthiR téomans dMihePRindeinaie sfote¥uledBfthe
invention are huraap JaA. dBkol8le Q& 1M/ PIHAS @i PERITE eMiash et a0 gGeconstant

domains, especially of ,the IgGl and IgG3 isotypes are used, when the humanized molecules of the

invention are intetIBRFRS aner Rt erRat hy mitibt g ermitd YufdiBh depade sirédY w{ZRtnative
embodiments, 1gGahin] |964J5RRRASAN,USBRWRMINE Mtmanizedmraleguien!, the: iaventian is
intended for therapeutic putpo nd antibody, effector function j guired. In some
embodiments, thgqﬂ%’ﬁﬁgég‘ém %3&1&2{%&%8@\9%@?% g% %W%‘h(ga%y e bty a
light chain, only aidhkagmaingmaptyses \AL o ridiR 3 odanyirc ambinddo CDRh elatmaie vagmhesstsiand/or
domains. In other embodiment mmunos W lypeptide, or. nt. of the inventign may
further comprise %%ﬂg?%engggr%ﬁgié%nﬁe’&?@g , ﬁ%ﬁnéﬂg fﬂg{,ng}r)}lg%hﬂrrg%n% of the

heavy chain. In otiearaémissdinmeprisehe MansiPRpduitiimetvbeptidCBRE adpmein; btitheédeiaation
does not comprisg,afelsAPRRIBDRNSIBRIRMHNPSPECHR PRMRGRTILIE AFHiRIMGHL O Hhe venien may

comprise a receptor antibody selected from any class of imrnunoglobulins, including IgM, 19G, IgD, IgA
and IgE, and any3eBRiBe o ERTARS T EY01 920 HRS3 dareriBts AUinte8Meck FiBRiFfe Ats” ft’hg%gﬁstant
dorrgaig is. ahcgmtbﬂmanbfmmgmm&tgﬂﬁgg?am @lbﬂﬁedﬁ?i%ﬁﬁﬁfﬁg m?m%%mg&ﬁiaedmﬁmyle, T].g.,
antibody, exhibit gytotoxic activity, and the class is typically 19GlI. In other embodiments, w suc
Cytotoxic actiity (CRBIEATABIE e SR RO OB FHER QU B Aot TR R A
molecule of the ireRlalvmeay, coMpUERIatiwenaes T DRY ddhamond clabRardsatyipeoand selecting
particular constatgéglg% iﬂxsaitzﬁ) grrc)t'mize desired effector functions is within the ordinary skill in the art.
The framework an -regions of a humanized molecule of the invention need not correspond
precisely to the phreeitairseqpbedicesnta. the thendorperdbbioEDRtskthetioitsentos tranpelRisrkihay be
mutagenized by gyhstiHLap, teé@\rf'aaﬂi&e@{ﬁ%ﬂﬁ AHolnart BRI, leDRP Rt famework

residue at that site does not correspond to either the consensus or the donor molecule. Such
mutations, howevér, GRRgréferily Aot extERiie doraaiany byt ROfst Too6BRERE GRSl fefiues will
correspond to those of the parental framework region (FR) and CDR sequences, more often 90%, and
most preferably greater than 95%. Humanized molecules, in particular, antibodies, can be produced
using variety of techniques known in the art, including byt not limited to, CDR-grafting (European
Patent No, EP 239,400; International Publication No. WO 91/09967; and U.S. Pat. Nos. 5,225,539,
5,530,101, arid 5,585,089), veneering or resurfacing (European Patent Nos. EP 592,106 and EP
519,596; Padlan, 1991, Molecular Immunology 28(4/5):489-498; Studnicka et al., 1994, Protein

Engineering 7(6):805-814; and Roguska et al., 1994, Proe Nati Acad Sci USA 91:969-973), chain
chiifflina (11 K Pat Nl B BARE 222) and techniAaiiec diceloced in e a 1< Pat Nnoe A A07 212



5.4Conjugate Molecules The present invention encompasses immunospecific polypeptides, e.g.,
antibodies, recombinantly fused or chemically conjugated (including both covalently and non-
covalently conjugations) to heterologous polypeptides (i.e., an unrelated polypeptide; or portion
thereof, preferably at least 10, at least 20, at least 30, at least 40, at least 50, at least 60, at least 70, at
least 80, at least 90 or at least 100 amino acids of the Polypeptide) to generate fusion proteins. The
fusion does not necessarily need to be direct, but may occur through linker sequences. The
immunospecific polypeptides of the invention may be used for example to target heterologous
polypeptides to @é’%gm r W BB Sifna i OMEEY RV B8, HokiS dredidsaneh Pheterologous
polypeptides to mekhodiesfottbe inustitionwhatex hibid iIODRINOspae ¢cilyrdobpartichlacgelsistace
receptors. Alternafively ar,addiionally,.th terologous, polypeptides, in particular antigen binding
heterologous poIS/pe%ﬁlﬁgegy rr{?éyrgg%!ﬁéﬁeédo ?or%gxigyﬁﬁ%eeflo arge %F?ml%ﬁﬁ%%lﬁe%rﬁoagﬂ%g tid&s of the
invention to particuferrsspgnifisromimsuidorofethedrnyetsicaithemimsély e oY in @R ] bjofusing Hrvy
conjugating the rpiReiS gh BRI BRI AR0RNS RoBERIES Al asRibd imimunogpecificiy
for particular ¢ serum proteins or target proteins. Such fusions or conjugations resuftin g’l’specﬁflc or

multispecific polfeRédesamne invenG&R STéemaim on Gapatifies poXpehRledmhaine inVentibRused or

conjugated to heigrRiRgays POWPRRASSMAY%AI 3006 HSeRhIRR YIvY RYNRASSAYS. FNdpsification
methods using methods known in the art. See e.g., PCT Publication No. WO 93/21232° EP 439,095;

| 1 .
Naramura et al, T8B#ARLNEICPRE 99819168 cOmpriss 2Ny, SAYh dpmain di¥s EDR2 999mitkroc Natl
Acad Sci, 89:1428d 332DRndialia] Bk, dR9 hod chmisiineal. VAR 802452 euckepRyhishisn,
incorporated hergin Ry r, nge in its entirety. Further Immunospegcifi lypeptide of the invention
may be conjugat%rda t?)y[a er%f;%ﬁlt?énaé’rercmf’rgp ?5sgamdie%;5 %ﬁ%ﬁﬁié’g{“ 5\1%% By s‘%bnse.
Therapeutic agefiaR deogim bietidsanetnotiprise £ohsGDEQ dsdianied o CRARSIdahelis icalV,
therapeutic agents, ple, i rotein ﬁg]ot'de 0ssessing a
desired biological agﬁﬁgﬁg{ﬁbﬁpﬁ}&%{ﬁ%giﬁ%@g? %%%rﬁ%lg? (g?gﬁ% sucéoéns%rbn%ﬁ?rsfg&%k
pseudomonas eRStamprise PEMEDRI deomtieria YoxAPREiMoguionin VanB8PRRelvaatharrivirdl protein,
a protein such ag:tymaionagrosie factor, interferons including, but not limited to, .alpha.-interferon
(IFN-.alpha.), .beta.-interferon (1FN-.beta.), nerve growth factor NGI?&, platelet derived growth factor
(PDGF), tissue d&%?ﬁ%&@#%fbﬂ%ﬁéﬁ%%‘éf%?&ﬁ%ﬁeimé&% DY RACTHATFRIPTINGS-Bta., AIM
| as disclosed infB@ bPublicaiml Nemik) 94/EB589%.Mivh] MFEEDR D dofaih, Rybigstio i MRay O
97/34911), Fas b&goa%%&aﬁsahashi etal., 43 ‘]d Immul?ol.a6:1567-1574 , and VEGI (PCT
Publication No, B8 tffombotic agert ot 3m A i8R iBY e MRGEh: 1&g iy ibBtin or
endostatin), or adoiokigicalresporsel nftdiRiefosuaihsasator keanmigdétedlymplbokihmfigig, hterheukin-1,
("IL-1"), interleukinz2 (7IL=2"), interleulcin-6 ¢'IL-6"), gra cyte macrophage colony stimulating factor
("GM-CSF"), ang%tr%aor%lé)?y%gécé?gﬁé{ﬁ?mLﬁgﬁrﬁlgnfagc gr -C@%??n%%‘?g&e%elgg/ﬁfﬁ sat@]}ﬁfating
factor, ("M-C_S_F'i)i,eéﬁiﬁeéréwﬁhffamﬁvf(@géf Grounrendemoioe G@HY).dprortEssTraiitonscbase.
Immunospecific im!r}{%eﬂ&%c%gﬁﬁp%\(ﬁ@t@ﬁ HRNARIUSE LIRSS Spg L@Bﬁqsaé&%ﬁha%%ept'de to

facilitate purification. In preferred embodiments, the marker amino acid sequence Is a éxa—hlstidine
peptide, such astHB 4 Bfdw dedu R PO IRt 21 ASERD Rc doggmn, by doryast somRESSviorth,
Calif., 91311), amoapathesmanany of whichar aemmetsialnauadahle; Asdrscihagii) Senjz et al.,
1989, Proc. Natlcﬁﬁ%?dSci..US% 8%8@%—?4. Other, p tidiﬁ%atgs useful for purification include, but are
not limited to, the hemagyftitnin " SRR 38%5:}269 damaih e RSV FURPERE tfluenza
hemagglutinin piatelDRVitkomast, alr, 4 984008 Bdoktain herebyninbeipordted by refesense dmnvifs
entirety) and the~flag" ‘Knappi l.,,1994, Bigtechnig 7(4):754-76 |, hereby incorporated by
reference in its ee?%%egt;ﬁg%g r?}gg‘e???rﬁ/éir?{%aﬁx]fur %e%ﬁlclgg&g{? t%%r&u%% of tcc?rﬁ%é@ii%?é’%?ﬁﬁrising
heterologous poKmp&itidesitman, o conjudded tdorsgm entsoofthiscsmo ¥auEBRH thenawentivi. For
example, the hetasgloganamoly RORKERS Wahe lized o eaniaaiad i o aRlaament, ediaoment
ethods 1o

Fv fragment, F(ab)2 fragment, sckv, minibody, nanobody or portion thereof. using or
conjugating polypefSticRs 89EARMSaY porfdrd hreRAGWATIRARET S See M DB dpmaingosnd
5,336,603, 5,622,029, 5(3H91046mBi3d HA6A08s4A, 85dpaie B, 1129681 ER 30434 ER-Bfh 166;
International Pu%l%ig_cnation gos. \g{é) 6/04388 a{)dgégﬁ /06570; Ashkenazi et al., 1991, Proc. Natl.
Acad. Sci. USA 88748535 1 5550 ARHY &F 41Y 1985 FIMatAYI ) 154:5590-5600; and Vil et al., 1992,
Proc. Natl. Acad. Sci. USA 89:11337-11341 (said references incorporated by reference in their
entireties). Additional fusion proteins may be generated through the techniques of gene-shuffling,
motif-shuffling, exon-shuffling, and/or codon-shuffling (collectively referred to as "DNA shuffling™”). DNA
shuffling may be employed to alter the activities of the immunospecific polypeptides of the invention,
e.g., antibodies, or fragments thereof (e.g., antibodies or fragments thereof with higher affinities and
lower dissociation rates). See, generally, U.S. Pat. Nos. 5,605,793; 5,81.1,238; 5,830,721; 5,834,252,
and 5,837,458, and Patten et al., 1997, Curr, Opinion Biotechnol. 8:724-33; Harayama, 1998, Trends
Biotechnol, 16:76; Hansson, et al., 1999, J. Mol. Biol. 287:265; and Lorenzo and Blasco, 1998,

RinTechniadiiee 24202 (aach nf theace natente and niibhlicatinne are herehyv incornorated by refarance in



1) lanthanium (140. , a, L ) lutetium (177Lu), manganese (54Mn), molybdenum (99Mo),
palladium (13Pd), phosphorous (32P), praseodymium (142Pr), promethium (49Pm), rhenium (186Re,
188Re), rhodium ('5fth), ruthernium (97Ru), samarium (153Sm), scandium (47Sc), selenium (75Se),
strontium (85Sr), sulfur (35S), technetium (99Tc), thallium (21 Ti), tin (113Sn, 117Sn), tritium (3H),
xenon (133Xe), ytterbium (169Yb, 175Yb), yttrium (90Y), zinc (65Zn); positron emitting metals using
various positron emission tomographies, and nonradioactive paramagnetic metal ions. Additionally,
any of the above tracer radio metals may exhibit therapeutic effect when conjugated to an
imrnunospecific SRR FIPH RS 3R SRR RECHIE PRIYReBHAS O Tl HISRI A SPmRTRESHBEfic
polypeptide of tiiednfentiananey: kdeehjuyateh e aidperapeyfic DI alyrsaeh s ey olxinEe 0., a
cytostatic or cytgcidg{;)%%e;at , a.therapeut] erbt ora ri?i?a tive element (e.g., alpha-emitters,
gamma-emitters, 'etc.). Cy{Stoxis 8F ko aGZREIn A %Ry R SRTRE s iNER & e cells.
Examples includerpainktaxdigreitoshdl 430 BigramicisimeDbethidiolatddramide, #laetiiwl mitofmycin,
etoposide, tenopgss \IRCHE" Y SiG HOGRCIeORORIMAIR D QR BRI BNVRORY
anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- eaﬁydroatestos?erone, glucocorticoids,

procaine, tetracigrtifietbbainkes prefbedasibrharioventiom{Ein emtplsaiogeorihcmblalminsetic

Therapeutic agepts ReYESHRUpABQRIdIMIted L0mIBRe lRRRIIES (. 0v eI @lGin, a Vi
6-mercaptopurine 6-th|ogu_an|n§ cytarabine, 5-fluorouracil decarbazine), igla/é%t‘g agents (e.g.,
Fhét?éfp

mechlorethami@ﬁﬁo‘gﬁﬁa&llar S HREERAnY e STAR S rE R8s BERU),
cyclothospharnigigsss Wiaihrhe EOMOUTIR B HRnSLHE RI0ZEHHE R ItRMIDIR 1 G o izdightonadiamine
platinum (11) (DQP) cisplatin) racyclines (e,g.,.daunorubicip (formerly. daungmycin) and
doxorubicin), ar%ﬂﬁ‘éfu‘&s%?g?%t‘?ﬁ&%&%ﬁ&f*b?ﬁ?éﬁy‘y&&ﬁ% %S?Hb?&‘%ﬁ RaRBFAARRERhnd
anthramyein (AkGriand dpiCHRtbilomagentsc(e.g., vincristine and vinblastine). In certain embodiments,
the immunospegific tide of invention can.be conjugated fo a therapeutic moiety such as
SiRNA useful fofr:ﬂtﬁﬁ%ﬁ%ﬁ%ﬁgﬁﬁeﬁ%\%@%%%%uﬁoé%egésceg% ?%@é%%t%gl B?/no%grgcé?(l r%sseé%lgﬁeor
misexpression &f gepres dndaliSeaseeibrdaghinbisatatd eaxdressitsnttiegebie shh arasbodair frthtations.

The mechanismg.af, SIRNAagiivity And b Bade of MSS AR MR ARV RIN HRERE. el fesBlOVOSt et
al., 2002, EMBO J., 21: 5864-5874,; Tabara et al., 2002, Cell 109:861-71; Ketting et al., 2002, Cell

110:563; and HURVERf SoBREThe dtpmenaEn demans dersi Redcherin Mith hetgerlagpwsceRforated by
reference hereigaquiiscentireederepyer, an immunospecific polypeptide of the invention can be
conjugated to therapeutic moieties,such as a radjoactive materials. or macrocyclic chelators useful for
conjugating rad?@?ﬁg‘t%fi"%’ﬁg %%8%88&%"?8?’8%’?8\&1@% ‘W&f’é‘&%\’j@rﬂﬁlgﬁﬁ% A Gesaferved
embodiments, thermayopeciics dhelatmbist 1 MovstOrtelr dny acy planteCansadl MWl sl dbitaacetic
acid (DOTA) which ca ttached o the antibody via.ali ecule. Such.linker, molecules are
commonly knov%o?ﬁ%%%%%n %gsc(fr?ggﬁ%eI.f)eé‘gr\’a%%%’elggl?k%%g%?ﬂcﬁ%@%@%{gg.C}ﬁ’ﬁgsggo;
Peterson etal., i@@g,fﬁfuc&ziﬁ;glﬁaemm&@%ﬁd@vﬁﬂ@sﬂé’ﬁu‘;ﬁmﬂm@@@ﬁﬂgaglmtigml.
26:943-50 each,ipeopayaird BY HRISReBARID Sl Bl IamTHEUIVRRSRC IS RUIWPERIA] of the

invention may be conjugated to a therapeutic moiety that does not alter or modify biological response,
but instead fundtoR8inBaHRRAi AG A8t thenafofopfarETpiim ShESiEtiRSMiscpridecombiFRient

thereof Nonlimiting-gyaseples of such moieties include protein A, G proteins, albumin, albumin

interacting peptides (e.g., gp60, gp30, gpl8; see, e g Schnitzer et al., 1992, J Bio] Chem
34:24544-2455 ;%%Ei‘-‘%r&?éh‘?‘ﬁﬂgr‘? ’c%%ri’&ﬁ‘r‘l’f&‘?ﬁéeﬁé@‘é,PgiéReBB‘b%ﬁéJﬁEh‘%Ye&E‘%éié’FbN% Cell Biol

12:879-894) (eackpfitha Nefeieness cicd aduchadehyincamordted iy tefaperea Merdiminiits

entirety). Such qolefies glsg include nglies dnat Improve opincrease the sequm haltlfe of e
immunospecific polypeptides € mvention. Nonlimiting examples of moietiés that Increase or

improve the sveﬁ@ét@W@@d@gmmWMrmdqum aotivgﬁ;a@ener_wts
thereof, as wellas alRUmIRARYPRER %9%&@&&"&%&%@?&9@1@ -&W%?&@H‘e%%'}r{&@ﬂ&%““
binding antibodies, or antigen binding fragments thereof (see, e.g., Holt et al., 2008, Protein Eng Des
Sel 21:238-288MVBIANEPEE ¢, PROUBPIH oHh Pl ARTRBPD S BEIIEET & VWar ARt 209N def Med Biol
35:151-158; Huaighik@l ¥0QmlaRerinahd2eafRunlaidndSiaruabalecdlOd. IFeftinETatees Se!

20:569-576, each of which is hereby incorporated by reference in jts entirety). Techniques for
conjugating sudRYFEIEH SOTPTSGTeticS (I BRAD BKUEReS Bl eNRIRGI? deedunpinanip rRgate
"Monoclonal Angifigsiesensl ItmunataigeisagiofaugstideCancer Theegyn, ir. MonadesdibAntibodies
And Cancer Therapy, Reisfeld et al. (eds ), 1985, pp. 243-56, Alan R. Liss, Inc.); Hellstrom et al.,
"Antibodies For Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), 1987, pp.
623-53, Marcel Dekker, Inc.); Thorpe, "Antibody Carré'jejrs Of Cytotoxic Agents In Cancer Therapy: A
Review", in Monoclonal Antibodies '84: Biological And™Clinical Applications, Pinchera et al. (eds.),
1985, pp. 475-506); "Analysis, Results, And Future Prospective Of The Therapeutic Use Of
Radiolabeled Antibody In Cancer Therapy", in Monoclonal Antibodies For Cancer Detection-And
Therapy, Baldwin et al. (eds.), 1985, pp. 303-16, Academic Press; and Thorpe et al., Immunol. Rev.,

A7'110_-EQ2 1092 (aarh nf which refareance ic harebhyv incornnrated heareain hy refareance in ite entiratyv)



"sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, gel diffusion precipitin
reactions, immunodiffusion assays, agglutination assays, complement-fixation assays,
immunoradiometric assays, fluorescent immunoassays, protein A immunoassays, to name but a few.
Such assays are routine and well known in the art (see, e.g., Ausubel et al., eds, 1994, Current
Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by
reference herein in its entirety). Inununospecifie polypeptides, or fragments thereof, of the invention
may also be assayed using any surface plasmon resonance based assays known in the art for

characterizing the"RIABHIEpAPEnTEeROE the hitdradiBh Somainirtinespicitmpotendyithqaenaatigen

andor epitope of QEQESIIAS SBEABSLNGRGADITEITEHS8iRbie RRYSHIC, byties Ui o
BlAcore Instrume te;,,,. av%glable‘ from.?siglcore AB&& sala, Sweden); IAiys instruments available from
Affinity Sensors (Franiin, Masgy,; ABTs L4t ‘&fé%l\mﬁ ISER RN iRl YBETRS, UK),

SPRCELLIA systéemsawvailable fromihippon Lasgeand Electianies Lab (Hakkaido, Jap@@)}u@%SPR

Detector Spreeta i llas, ) used in the instant invention.

For a review of Sgéi‘ﬂ%%@m%@@mﬁﬁéiﬁ%ﬁﬁﬁ%&%@1@)%@3@ 41.22002,

Review in Mol. Bidte&R4 8omaoshagingithestminakeiioegy@aerBiG QP M Siorsah mbloyy: 9397-101;

Rich et al., 2000, Cytr Rion in.Bigt 4 54-61 fvhi i in by
viren Opinieh inaigleahapingydd: fcBcalliol Mhishas Beaparmichiicre

reference in their entirety. Additionally, an;%of the SPR In ase
measuring proteift Prat W@t%@tfﬁr‘é‘-&e{s REESHY BA P TNOINS I 3B 12 Q89786 35, FR2,798;

5,341,215; 6,268 dithadt oanjemplaieshiadiessgeshad svof dradnrrimion. ok QEphieh e ipspypprated
herein by referen%ﬁm§§%ﬁﬁ?ef SPR based gssggls involve immobilizing a member of a
binding pair on a surface; a torng Nt rathibh With Yhd Behdemmambring the BMEMGAIr in
solution in real tirveyBRR iSVABRFSOSGSAIDMTHTECHRATEDVelactive intex ohthesalentpear the
surface that occu ti i iati e surface onto which the immobilization
occur is the sensor Cﬁlp, w |c§§é§ﬁm@§r¢gﬁ§28§%%¢;ﬁ%9; ch%gigfgﬁf%fd‘}agé difthce
coated with a thirffijeinohgorg atie femimotheidasispiene r&GRGISpEkligSEGUIACE dERignad to
optimize the bindingreiadnalestile 1 A\ vagjetyof sensor, chips are commercially. available
especially from the companﬁ%%s&%@?p%%ggf%hié %ﬂg)g/rbgemuggggﬁ'ﬁgt%é m%t%grbqs%eéﬁ?/ention.
Nonlimiting exanRISP RSt ipsemiandeshanebadiasasientieen BinbogdiagBnent. frexggRersor Chip

CMS, SA, NTA, aishle-iRAatierieiasms siiipiievrretionmaybe V) mebilized:p o ihe surfacenf a
sensor chip usm%gay of the gmob#azatlon methods and chemistries known in the art, including but

not limited to, dirbctcSIRIER EphtR Sk XminBgroapin dirset aba at.colifig4idosuinyliep groups,
biotin attachmentliblavijin Spaied suifate falichysde CONPINGTO GarhoRVEFETaRLRS 2o aftachment

through the histidine tag.with.N.TA chips 5. lynucleotid ncoding the Immunospecific
Polypeptides of ?ﬁgsfﬁb’gfﬁﬂgln%\lh'g%c’rSsérﬁ %\%n%gﬁaé?s%oﬁ?cﬁ%gslBd@ﬁﬁﬁf@ﬁﬁd}ag'that encode the
inununospecific golfipésideecdidiombodéntion. (bgimpolypeptidesobmgriaiag o tebiitaitoar ¥k domain,
comprising one ' Ifi the,invention, comprising, amina acid
scaffold sequen%@%ﬁ%ﬁ%idﬁ %ggﬁgﬁﬁé%? ggeﬁsmg?ég %{?%fhbgﬁ i rﬁ‘ﬁ%@%@%ﬁﬁ&aﬁ%@ﬁgﬁ%& or
fragments theredHpfiREEBIRthetnfbtnaustisice imveptitain asmndinamite dheeisiomsitisereificand
methods for produsiiaaeafibe metiisshibsLvRoR AL AR AL N WRRIdgS fhat
hybridize under v rlg}jsgs#él gency, e.g., high stringency, mter_medla'ge or lower stringency conditions,
to po|ynuc|eotide‘§‘°thaﬁ DR nERADE & iet PoRPepfiddndhendsRRchdemainh antapsiidngation can
be performed unﬂ@fii\i@miGuSICWMfﬁHBﬁ?@CMy&MéA@)ﬁQ&%ﬁ@@'& A PEhBIganRIpcedures
using conditionsegf Iow%rin%%ncy @é%[a? fg}lo ,}(see also Shilo and Wei,n_berg‘ﬁl%l, Proc. Natl.
Acad. Sci. U.S. AT P86 7885 Y S ridhe YontniftisNineaeisintameaiforefintin'e PR Solution
containing 35% férmemidey eSS GobBombs TriddGIAPRTdom AN SRRAC @t b¥eivP1 D586 Ficoll,
1% BSA, and 5 / ured salmo erm DNA. Hybridizations gre carried in the. same
solution with th%wi%ﬁ%ﬁgéﬁﬁlg%%%%}? E’Q)'F?’\%TB% Iglé)(ﬂ?,‘ ‘6050329 é%ﬁelk%o%% P& mon
sperm DNA, 1093 (¥5theoi} presttiemaduficites;, Snd’2 2emein0er cprps82i lyelstiqurobénisheséd FRikters are
incubated in hybgiglizatioR mixture.for 18- 4 d S or,1.5 h at 55C. in.a solution
containing 2 X SS%% rﬁr%ﬁsgﬁtgl%fﬁggn%gg %h%%D Atgha%%véﬁig/&fg\ésdﬁr & Was m%ol%%n is
replaced with freSF¥RERBHBANEN B EaGR EHefdrad £,595n8c8005C. Filters are blotted dry and
exposed for autoradiography. If necessary, filters are washed for a third time at 65-68 C. and
re-exposed to film. Other conditions of low stringency which may be used are well known in the art
(e.g., as employed for cross-species hybridizations). By way of example and not limitation, procedures
using conditions of high stringency are as follows. Prehybridization of filters containing DNA is carried
out for 8 h to overnight at 65 C. in buffer composed of 6 X SSC, 50 mM Tris-HC1 (pH 7.5), 1 mM
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 ng/m1 denatured salmon sperm DNA. Filters

are hybridized for 48 h at 65 C. in prehybridization mixture containing 100 ug/m1 denatured salmon

sperm DNA and 5-20 X 106 cpm of 32P-labeled probe. Washing of filters is done at 370. C. for 1 hin a
cenlittion containinAa 2 ¥ QCC NODNDO1044 PA/P O NDO104 Eiceoll and D N1044 RTA Thic ie fallowed by a wach in



the vector for the production of the irnmunospecific polypeptide rnay be produced by recombinant DNA
technology using techniques well known in the art. Methods which are well known to those skilled in
the art can be used to construct expression vectors containing the coding sequences of the
polypeptides of the invention and appropriate transcriptional and translational control signals. These
methods include, for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo
genetic recombination. (See, for example, the techniques described in Sambrook et al., 1990,
Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor,

N.Y. and Ausub&hetpatsedtsint@8RnCilseatiddmpacets ineMeteot anBilogecIRNpovierfsans, NY).
An expression V, '%ipfg the nucleagtide sequence of an immunospecific polypeptide of the
invention can beﬁ t%é%ﬂggﬁggr?ﬁého a ﬁ%ngtrgé?lgo%ecgﬁ{/%gnﬁ%%cgle%gﬁﬁ?q 8Ne% PG e@rs gﬁa}ﬂnﬁi}osomal
transfection, an&§-BAeiwniphasphsteifodcipitatioes Gy, theneamnsiedteckiells aietthoseUiseadby
conventional teefijgiies {9 ROgGR e 1 }’BFBIQr‘?o‘?MEFs@f?o'}HOQSi'g‘ %8?'&%‘?@%88@“ , the
expression of the polypeptide is regulated By a constitutive, an induci 16 of a fiSste. Specifid Promoter.
The host cells USBHPH BX [ dssOtfe FeRSFRIIR AvifeHSEHEIEne) polypepfithesabbtee imverdidicmay be

either bacterial eglimpleshirsaBaststichinigoiiher chisierably, ket salsnespesialviadhe

2

expression of whole recomtg’ir%an immunoglobulin molecule. In particular, mammalian cells such as

Chinese hamstél ovary B&fik SRR LS OMRHSHEHE S\ ECT5 28 RA 24 RebRSSSPIReIhREIate early
gene promoter shdnsiitstioniohsmanicytoonegal@viresos an wiRivaEPBeSION SYSIRiRm, a
immunoglobuli ing etal., 1998, Gene 4%: L ockett et a)., 1990, Bio/Technology 8:2). A
variety of host-gélgrﬁgs%%:lﬁu%eécst% %?%?é‘m% %%lleb%%h i |ze§°f83é§<p3r§'étfﬂ’éc1ﬁﬁ#wﬁbgﬁgﬁ’i‘ﬁ’&gg Feptides
of the invention 18Su¥k FBst-doprissisnasysiemsirepsasentochidesihy Rtiatvtharcedingasaguences of
the polypeptides sy Pespdiiced o} -purified, but also represe [l which may,
when transform%d or transfected %ﬁr’?‘?h%aﬁgigfo%i%ﬁ%ﬁ%c%@ﬁsdf&%%ﬁa %%(q?lfléggggel )?B}%g‘s the
polypeptides of thiGH\e AtiBASHH ST Thdae ncluaB ] slemeia.fotYistdied & portiooiganisitis ich as

bacteria (e.g., EFepliandiB. §L@Q{L§},@ga@s‘§g§m&g g@t&rg@mb@@%%ti%pm%g%eo@smd DNA

or cosmid DNA expression vectors containing polypeptide coding sequences; yeast (e.g.,
Saccharomyced"BiEHI%) T 08P &d Rither¥e iR bifemeipeady %ﬁﬁ%@%@?d??%ﬁé‘@!bé SMaiNingPdlypeptide
coding sequencisnanseat ceitaysienPidfdasied wilifeeoMbIMAN LS RXIBSHRL RCIt(RJI-
baculovirus) containing the__pol tide. coding, sequences; plant cell systems infected with
recombinant virug @(aﬁge%rs,f%n#a\ﬁggg% fe! é;l c%%nﬁf)%ﬁ%ggié‘?/im?t@%m‘??}%m%%enﬁ%aic virus
(TMV)) or transfberaeidewith. recpitipinantyiagniisexpneasiopevidictdls tind., Thelesivid peomigining
polypeptide codjpg.se ; ammeli | systems (e.g., COS, CHO, BHK, 2,93, 293T, 3T3
cells, lymphotic cells (see %é tlggtmﬂo@p;@éoa(;b%% e??:?gggle%@‘(l%tc?e iarce gé’é?fgfgﬁédrby
Crucell)) harbofitg¥eciadiriasresikiyedssion constructs containing promoters derived from the genome
of mammalian gglig@ig emiahahionsinBrRmNtan 8?%59%@3@35{1%}%@&5&%%@ 4G gdgnovirus

late promoter; the vaccinia virus 7,.5Ké)ror_noter). In bacterial systems, a number of'expression vectors
may be advantdyBESUsKEBBeIREFHEAEN Y ap SHitARe Keamasitigen ToH thasrnmmmsspesinit polypeptide
being expressedbi-onexanyeld: whaitadadge guantity of such a protein is to be produced, for the
generation of pharmaceutical compaositions of an immunospecific polypeptide of the invention, vectors
i direct thel TE S SAem I o P e A ORI DR d BURTE o R o RBEay bo
desirable. Suchhatéwies actuiedifieddre anyt tintited!ho wheiiEthealitaxdressigaives hépid R2F%( Ruther et

al., 1983, EMB : | i el cific polypeptide coding .sequence. may be ligated
individually intog%rﬁél %g?:ztgﬁ l#mtit t%%z@%%%nﬁf}gafﬁesgctﬁgi%o?ag%ﬁ 'pﬁ?&' T uced;
pIN vectors (InSti§@mEemeliyach seslifeatiens AuitisiRpegiiB10 2:8108ioviaméiclekak SEhuster, 1989,
J. Biol. Chem. 24i5503:8309@ndihe.like: a&%&ﬁa&sﬁ&ofﬁe@%@g@gﬁfg%@%@i ARIESS OO

polypeptides as fusion proteins with glutathione S-transferas In' general, such fusion proteins

are soluble andeYRBLSH MY b6 imeaarehetjawacvendpynstusingtioname yrsaiids w addiinzal
glutathione-againgebesifaifpllaivediby elLfiandsias PresancrRREiRGIGIUtRthione . eRGEX vectors
are designed t%anIude thrombin or factor Xa protease cleavage sites so that the cloned target gene
product can be FRIRAEEE from the GST moiety. In an insect system, Autographa californica nuclear

polyhedrosis viths (Aehio¥s) isfused as/envieatalio exietssaiorgighgrnNesidENeMIfUSRHAYS fhe
Spodoptera fru[gi%{ ells. The immunospecific polypeptide coding sequence may be clgned
individually into nongégs%eﬁf% rgaell P& gﬁ.,%ﬁghﬁol%ﬁgg?#gge Kol t%%sb\??r%%%’rtfd%%égﬁe&ﬁa%r control
of an AcCNPV promoter (e.g., the polyhedrin promoter). In mammalian host cells, a number of
viral-based expression systems may be utilized. In cases where an adenovirus is used as an
expression vector, the immunospecific polypeptide cdéling sequence of interest may be ligated to an
adenovirus transcription/translation control complex, e.g., the late promoter and tripartite leader
sequence. This chimeric gene may then be inserted in the adenovirus genome by in vitro or in vivo

recombination. Insertion in a non-essential region of the viral genome (e.g., region El or E3) will result
N 2 recomhbhinant viririe that ic viahle and canahle nf evnracecina the immiinneneacific nnlhvysnentide



resistance to hygromycin (Santerre et al., 1984, Gene 30:147) (each of the above references hereby
incorporated in their entireties). The expression levels of an irnmunospecific polypeptide of the
invention can be increased by vector amplification (for a review, see Bebbington and Hentschel, The
use of vectors based on gene amplification for the expression of cloned genes in mammalian cells in
DNA cloning, Vol. 3. (Academic Press, New York, 1987)). When a marker in the vector system
expressing an immunospecific polypeptide is amplifiable, increase in the level of inhibitor present in
culture of host cell will increase the number,gf copies of the marker gene. Since the amplified region is
associated withHi&* ﬁ%l@bfﬁﬁ’za?gq’f}écﬁ% 8?@18%%%8%%%8@&6{@@‘5?%’% trshor
production of theirstraciedspeciic preijpdptitiaatibedlseriinrease (Greusertfakhdd83:ddalasell. Biol.
3:257) (each of the above.references hereby incorporated in their, entireties),.. The hot cell. may be
co-transfected \%ﬁﬁ?\?v%egilg%sﬁs’%ne{}%% gr’sl%? gSFr%\?Ief?ﬁigﬁi,yﬁeé’ f}g%v%gtbéw?:%%ﬁgoﬁ AR chain
derived polypeptiudizm & 1w ads chvrasd ctompmson g eeligre athainodeveipolygd pideedde o vectors

may contain dspfigghsglaaiahlesnasiats whishraablseg BLEXP SRR Rhheanand ini chain

polypeptides. Alternatively, a single vector may be used which enco 1es both heavy and Tight chain
polypeptides. &M idaseiuctnt RgFQHEIPeHBeRg bE Hradeddscforamtiechisag senmncts avoid an

excess of toxic fiaeihear GhrindRiaHeiost CEIB G ANatR R Be: dtoHem R8s Rined NatkAcad. Sci.
USA 77:2197). _i[ﬁ%e codin seﬁg%g:gé for the heavy and light chains may comprise cDNA or genomic
I

DNA. Once the' ffinftif8558c B8 S RS VRITRRRSIgs BEE MEEE A andy ERBFERSed, it
may be purifiedembadiynemetheistieo e imthenaspioitiusifiepsinnobami inemrspesifisiedymantide, for
example, by chromatqgra (e,q...ian exchange, affinity, particularly by affinity for the specific antigen
after Protein A,aar?d{ s?génggggl r%%’?: H%o}%a ggrapr%%g ee&nttr’ﬁuﬁﬁﬁgﬂ?tgﬁf@eﬁ%‘éé&éﬁ%ﬁy‘,’%? any
other standard teetiiguethsr theeptipifigatvidast proteiors conGRisimh\afitit andcibexapeutitebbdihods
immunospecificAglyperiies ptihe:pressanvsnten hALINGINAS & IaRIIAGc ARd or therapeuric

agents against a disease, disorder, or infection can be administered to an animal, prb era afy’a

mammal, and gt Yretfaly domainninderaienthrovasneraitatlsrealeepd Br inorarysnptidms
associated withsihgislisease, sdise Bk ndRstighto wmue%ag&éiﬁ%%@%&%ﬁi&%&ﬁﬁ@“o” can
ac

be administered in combjnation with one or more ather prophylactic and/or therapeutic agents useful in

the treatment, FreYERTESHO8 FRiMad SMmIER R dietss &r stoethyEentning dasr4nsterssbdiments,

one or more impoiymspecife: potydaniidepolthptavestion areadministered to a mammal, preferably a
human, concurrleijrétlﬁ)with one or.more other thera{oeutic %gg?rggpus ful for_(}he treatmen{}of a disease.

The term "concurrenty™ & not Tiitad o P AR ISIratg oPRBEREISP tHeFap AR Snts at
exactly the sanrectimeinpufiyathenditas pheamtaiatdonimgmed pacificlingVipebticealefitiye indemsion and the
other agent arecggﬁy:ﬁ\g ter, 8 jt%c{hi& SGAUL d within a time. interval sugh that the
immunospecific polype%tidég%tﬁe%ﬁventio%% can ac%?fégﬁgréf\ﬁt n"t%neanncg%ﬁee? gignegﬁ?%ogg%%é an

increased benefig thARIFHREPWe RO BPRTIISte fo 8 ofife MRTSHFo pelvpanside:c ot loprophyihetoor

therapeutic agepéfiayiperaernnisierehatihe.came e Waseanehtially kb amadepatdifigsent points
in time; howevey, if n?t administered at the same time, they should be administered sufficiently close in

time so as to p|7cR7i b1 dsFEF YA Brh ISP uRg eafeef e rimeptidelie &6HFEan be
administered sépasatehstenanyiaphspradedon: anddyaany seitnpletoulRed) watiQhsembagdiments,

the prophylacti&gr Jk}?e?#fgrti%eageenégsage ?}Qfmin'st red less than 1 hour gpart, at about | hQur apart, at
about 1 hour to-abotit 2 ho e I ot AHEBUTR apant® STUBBSPHOUFs to about

urs apart, at abo
4 hours apart, achipeptidehofitsetorabvisnSriayirs wpdirabahplt © hopes e dboudiiiougempart, at
about 6:hours tg. ahowt 7. t 7 hours t ut 8 hours apart, at abou urs to
about 9 hours tzfat%art, at §§gﬁeﬁﬁﬁ%&2€%§tﬂhg’%?&%§%§"§t% %Oﬂ‘i#ﬁ%%ﬁg ef)%g(ﬂ “hours
apart, at about PRHEASSS HoprivneptidsarsTabraresenhiayentinariz 4roups<ifarfooparisnbieceian 48
hours apart. InfrefesrrRd SRROUIMEHS: IH8RAMAIE GAMBARRAL A6 Adrpinisieradmiihinde same

patient visit. The dosage amounts and frequencies of administration provided herein are encompassed

by the terms th¥rapstit R detivaERagsRSSHi apal ARy tiskes ok dher hrvapisery daridbFdR ey further
will typiﬁallly ywwﬂ%@ﬁﬁquﬁ@r@aﬁma&?%g?H%ndéﬁgx.grmb@, gﬂs@{mﬂagrapeutic
or prophylactic agents administered, the severity and type of disease, the route of administration, as
well as age, bﬁ%ﬁé%?ﬂ%%@é%ga@%%af g 3(2?%067& SRIBERPE S the PatfEntostitaiitfebimens can
be selected byvanehskillédrabthearpbseednsidesiagsuchetaniors andhirdoljowirng, therapeaniple,
dosages reported in the literature, and recommended in the Physician 's Desk Reference (561h ed.,
2002). 5.7Compositions and Methods of Administering The invention provides methods and
pharmaceutical compositions comprising the immungspecific polypeptides of the invention. The
invention also provides methods of treatment, prophylaxis, and amelioration of one or more symptoms
associated with a disease, disorder or infection by administering to a subject an effective amount of a

fusion protein or a conjugated molecule of the invention, or a pharmaceutical composition comprising a

fusion protein or conjugated molecules of the invention. In a preferred aspect, an inununospecific
nolv/nentide Aar fiicion nrotein or conninaated maoleciile i eirithetantiallvy niirified (1 a2  <ciithetantiallvy free



enhancing uptake and tissue penetration of the antibodies by modifications such as, for example
conjugation to G proteins. In a specific embodiment, it may be desirable to administer the
pharmaceutical compositions of the invention locally to the area in need of treatment; this may be
achieved by, for example, and not by way of limitation, local infusion, by injection, or by means of an
implant; said implant being of a porous, non-porous, or gelatinous material, including membranes,
such as sialastic membranes, or fibers. Preferably, when administering an immunospecific polypeptide
of the invention, care must be takern.to use materials to which the immunospecific polypeptide or the
<a/ tgmarios %ﬁfﬁ&&?&?&%fﬁ@%ﬁmm‘& tREFARRbTAIF s broprdinciieaiyo

fusion protein doeds

effective amount ahtherrassapospe pifitfatypeptded Oiding nventHoReaninckdea single tragtment or,
preferably, can inclyge.a.seri re he,p ical compositions of the invention may
be administered océce gggaé, ﬁva@é% @%@L@%mﬁgﬁe@%h 0 FhBbdmemEpRl. Let.,
pharmaceutical cotfifoston8%taly-BePatiminisiéd P ohceilievech]. tRNA S BepkONeRIevens hwaiweeks,

once a month, ongeevarysit yegksupnce R MONIRG, twige a year.or once per year. It will also
be appreciated that the effective dosage of the antibodiés used for%?egfr%euﬁ T é’)galtr%greﬁges%l%r ¥

decrease over the' B5THA &f 2B fRtiTEichc AbREREIS 7agmisdn aseinticaoBbnyeositiotis Tinehods
compositions of thef itentientinelugtedalkodsa.sampesiions:useiy @aﬁ%@c@%ﬂé&fxﬁﬁ&'rﬁ\@a&euﬁc
c

pharmaceutical comgl(%si ions (e.g.,.jmpure or non-sterile compositions) and pharmaceuti
Lok -

compositions (i.e. “Eompoaitio s SPAHIRHEE R6PRARS BhaUbRcPOMBXtSitRadiBh can
be used in the preparaltion bibliicdlbsegeofasR)s dRiCEARO SRS SHBPHERAALOPRYastcaly or
therapeutically effggtive am gprophylactic and/or therapeutic agent disclosed herein or a
combination of thosé a%lghtég_w&ltﬁqg\pﬁr?arr?lna%gﬁtl%:%@%c%’é%?ﬁx% ShflePOP RSS2 SHSFRS RS of
the invention comp#és angioiiiide idauipior theramestidalynaffactieerap otntiak theimmenogpecific
polypeptides of thejweptingRd APRRacs gl e carrier. In a specific embodiment, the
term "pharmaceut;gggﬁ?/ glct:?:%eptable" n@ns %&%ﬁé@%@éﬁ%ﬁ%@%%ﬁ'o%t?%’%‘-“’é’d‘ec it a state

government or listifn A SeIP R B IARDbr bereby desemiipted cognidedtplamasapeiador use in

animals, and morensasticyetdyiin oG8 tehiboad gk Lefars Jo agil adjuyant (e.g.
Freund's adjuvanEéﬁonég;gt? anﬁégcomplete), excipient? or v?ehicle%W% | Wh%%ﬂt}ﬁleﬁ ’tkjge%pée%ﬁg?é
ical

administered. Such PharRaEeutidhl AHRAIY & beCRaRe fifuidsishcrdionystiseanaais inabideling
those of petroleumdamintiiesegesablipior spatheliarrigiBmsueh, asdeRmH O, SA¥hLaR P ARGl oil,

sesame oil and th@_ gikgré/(i(@glglr isa 3 gée{q;{gd.car ier when the pharmaceutical composition is
administered intravenously. 3§Iine Soltions Snd ZhUEEUY dR HER B RICAHSIkH R TRTERA %SO be
employed as liquitfestiiess, paticliang fetcinjestablesokstitinshSlatablmgbasmase Wiea £ x6ipignts
include starch, 9|Hﬁ%?c$§ﬁ§§§ﬂ§%ﬁ§%§%@m@m?ﬁ§f flour, chalk, silica gel, sodium stearate,
glycerol monostearate, talc, sodium chloride, driedskim mi , glycerol, propylene, glycol, water,
ethanol and the like. The composition, if desired, can also contain minor amounts of wetting or
emulsifying agents, or pH buffering agents. These compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, capsules, powders, sustained-release formulations and the like.
Generally, the ingredients of compositions of the invention are supplied either separately or mixed
together in unit dosage form, for example, as a dry lyophilized powder or water free concentrate in a
hermetically sealed container such as an ampoule or sachette indicating the quantity of active agent.
Where the composition is to be administered by infusion, it can be dispensed with an infusion bottle
containing sterile pharmaceutical grade water or saline. Where the composition is administered by
injection, an ampoule of sterile water for injection or saline can be provided so that the ingredients may
be mixed prior to administration. The compositions of the invention can be formulated as neutral or salt
forms. Pharmaceutically acceptable salts include, but are not limited to those formed with anions such
as those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those formed
with cations such as those derived from sodium, potassium, ammonium, calcium, ferric hydroxides,
isopropylamine, triethylamine, 2- ethylamino ethanol, histidine, procaine, etc. 5.7.2 Kits The invention
provides a pharmaceutical pack or kit comprising one or more containers filled with one or more of the
immunospecific polypeptides of the invention. Additionally, one or more other prophylactic or
therapeutic agents useful for the treatment of a disease can also be included in the pharmaceutical
pack or kit. The invention also provides a pharmaceutical pack or kit comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical compositions of the
invention. Optionally associated with such container(s) can be a notice in the form prescribed by a
governmental agency regulating the manufacture, use,gr sale of pharmaceuticals or biological
products, which notice reflects approval by the agency of manufacture, use or sale for human
administration. The present invention provides kits that can be used in the above methods. In one
embodiment, a kit comprises one or more inununospecific polypeptides of the invention. In another

embodiment, a kit further comprises one or more other prophylactic or therapeutic agents useful for
the treatment of 2 diceace In one nor mMmaore containare Iln othear embhodimente the nronhvilactic or



Combinations of prophylactic and/or therapeutic agents can be tested in suitable animal model
systems prior to use in humans. Such animal model systems include, but are not limited to, rats, mice,
chicken, cows, monkeys, pigs, dogs, rabbits, etc. Any animal system well-known in the art may be
used. In a specific embodiment of the invention, combinations of prophylactic and/or therapeutic
agents are tested in a mouse model system. Such model systems are widely used and well-known to
the skilled artisan. Prophylactic and/or therapeutic agents can be administered repeatedly. Several
aspects of the procedure may vary such,as temporal regime o"f administering the prophylactic
and/or therapeﬂﬂcaa%egﬁfg,%ﬁ%o@ﬁgf#%r <lic P%e%éﬁ%r%%’&%nﬂ%%t%%%e%& tiéfg%'ﬂ?’é%s%? Emixture.
Once the prophytagiipade/ af tiherapeuticragendsrofah drimvention Maue Baercdsieddenafianisnal model
they can be tes goqaitr&gl' 'c‘%l tr'at_J: e E@Bljggdﬂp‘%}r ;glﬁ‘ic C §tgbg {g%rﬁlgn al 'B#wil be done in
accordance wit#tw commtc{)% m%tﬁoglolosg?es known thOﬁe %k?ﬁg% in_[%he% %{t, and%‘wee %p imaaxi'%c/)%%ges and
routes of adminfEsivrTiasemelsa tBRiEnnpPrefies b tvEenidesitiohs oTvemdinmeeation deriviod
established usingfOHg SXP&MsRIANIANaL MDY RIS BIEE RO AenBHRRIY G ABRQ! thgrapeutic

protocols of the instant invention can be determined by standard pharmaceutical Erocedures in cell
cultures or expElRERtaParimseild STIRY SR TFIHERISE FISKYT (AS¥HGEB S SIdo S BInT the
population) and-taeik PSG:{she sfase ihanapsidisedlyeaiestive i 50 olihependiationy Hherdose ratio
between toxic and ﬁhgra tic effects is,the ther%ﬁgl#*ic in e%%nd it can be ,%xpre sed ag the _ratio
LD50/ED50. PriSHRASEHE My S Rip R 12008 SRYRCHECANIT I TR AR SPEERONRIRELS S 8 referred.
While prophylattieianeltoothizsepbedibagertsrbateadibivtakidtsdioatdatdudiay, beturedimied should
be taken to desjgn liyer. th rgets_such ts to the.site, of affected tissue in order to
minimize potenﬁ%la%grﬁ%agcg%dsﬁf%r?%gétg %@ gsgé%%%ﬁg%%%?n%n&g%ets}}%g%ﬁggéf?ﬂé Thia Gbtained
from the cell cultakeiedserd slentifiahiereintudies can be used in formulating a range of dosage of the
prophylactic anﬁ@f&ﬁﬁ@pﬁﬁtlmﬁmép&m@epmem@a- ;f.g% AaRARe.of SrcAgaSiGs Rieferably

[

within a range of circulating concentrations that include the ED50 with little or no toxicity. The dosage
may vary withirPBS8FaREE a8 JEmsEE Joistie Y6sagBoRMrMpIoYEd Sy BS 6RIORE AdMistration

utilized. For anyragen), usdédrrdhgneiboghatibenayeptinmdhedherapeutically effective dose can be
estimated initially from cell Z%%ﬁe assays. Aﬁd(ose metag be formulated in animal models to achieve a

circulating plastia dBHEBHPER FaR S HES A HCRE EOMP LSRR, COSHRG Bn Bt st

compound thatchievestachiifanapiabdd tahibition of symptoms) as determined in cell culture. Such

information ca ed 10.more accurately determine useful doses in humans. Levels in.plasma may

be measured, ?})I?%aﬁlg%p?e%, 03?%8% spé%%?rr}:%%egg Fﬁg%ﬁ%ﬁ?gﬁ%%ﬁﬁf% EXAW Bﬁggﬁé’%llowing

methods can b&sgdedieoRriprioeveh ifemugibeds pfibitensentiasiod piinGisantica deatimyitbns

Immunospecificoaighle,y H andpdhbamainsdhe falowing method-Ruides forhaientifigation and
p

isolation of distinctive rabbit variable domains which exhibit unigue properties compared to human,
mouse, or camE15AtiBBdRs 2pHESR niRgiRsg raghishy, BseaficiitaA PEEBIRty Bl vrres b snd
Methods Rabbig¢dmeaunization (Optional) New Zealand White rabbits were immunized with purified Vif,
HIV 0P41, HIV integra%s , Tygﬁﬁlpha, VWEF, or Delta4 over the course of twelve week. The rabbits were
administered four subtutan “.’ﬂ?]’é%tions at 2-3 week intervals of 50 ug purified protein prepared in
1 ml adjuvant agsasdihbeteithehmanufanialke"salfectansx{RibploxmioanhepeResearchrdtansilton, MT).
Five days after tQ;e fin%l dl%goasﬁt %Pé‘ el iar}q, hon n%arrotvé/ir\{ggreug%r\g% gtandsused for. tocgal RNA
preparation RNA ??cﬁ%tlon’ang [ raryeéons ruction’ Tissue Sampfes weré?ﬂ%ﬁ?é% é’_‘ anc a|{r)r°erpared for
total RNA isolatitsntissinfuaus prcascpe sctuid ipottarRese sgsniCan iedsavsondhasp4oith comaniséacturer's
protocol. Isolatggkiplal AP issphieina0Rut PR RS MAIEL AN LA S isalia and purity
were determined by spectrophotometry. First strand cDNA was synthesized from total RNA using an
oligo (dT) primé%ffai%d REvEratarhpisetiBta St ISuUsserss EIRRAGIE REERING PTEtHRANGANSIRSRS protocol.
Primary amplifigaticaohtipgienemardngdaeiienvariahls regionsceidhs-hemurchaingspndilight chains
was performed usig the sense pri?erséprese,nted in table 1 (5' part of the variable region; FIG. 1) and

the antisense PHRTAFE BTSBHRRFiIRt IO P BE{F AHEUEHELSATT A BHINE BRI AR E%ght chains:

FIGS. 2A-B) sequence that is at least 30%, at-least 35%, at least 40%, at ieast 45%, at least 50%, at
least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at least

85%, at least 90%, at jeast 95% or at least 99% identical to the amino acid sequence of a
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Table 1. Sense Primers for Isolation of Rabbit VH or VL domains From cDNA Preparation Domain
Primer Sequence VIl SDVH1-F 5GGG CCC AGG COO CC CAG TCG GTG GAG GAG TCC TOG 3
(SEQ ID NO: 10) SDVH2-F 5' GGG CCC AGO COG CC CAG TCG GTG AAG GAG TCC GAG 3
(SEQ ID NO:11) SDVH3-F 5 GGG CCC AGO COG CC CAG TCG YTG GAG GAG TCC 000 3' (SEQ
ID NO:12) 5' GGG CCC AGO COG CC CAG SAG CAG CTG RTG GAG TCC GG 3' (SEQ ID NO:13)
SDVH4-F VL SDVK1-F 5 GGG CCC AGG COG CC GAGC TCG TOM TGA CCCAGACTCCA 3

(SEQ ID NO:14)
second proteinaceous agent; (b) a proteinaceous agent encoded by a nucleotide

sequence that hybridizes under stringent conditions to a nucleotide sequence encoding a
second proteinaceous agent of at least 5 contiguous amino acid residues, at least 10
contiguous amino acid residues, at least 15 contiguous amino acid residues, at least 20
contiguous amino acid residues, at least 25 contiguous amino acid residues, at least 40
contiguous amino acid residues, at least 50 contiguous, amino acid residues, at least 60
contiguous amino residues, at least 70 contiguous amino acid residues, at least 80
contiguous amino acid residues, at least 90 contiguous amino acid residues, at least 100
contiguous amino acid residues, at least 125 contiguous amino acid residues, or at least
150 contiguous amino acid residues; and (¢} a proteinaceous agent encoded by a
nucleotide sequence that is at least 30%, at least 35%, at least 40%, at least 45%,, at least
50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, at least 95% or at least 99% identical to the nucleotide sequence
encoding a second proteinaceous agent. A proteinaceous agent with similar structure to
a second proteinaceous agent refers to a proteinaceous agent that has a similar
secondary, tertiary or quaternary structure to the second proteinaceous agent. The
structure of a polypeptide can be determined by methods known to those skilled in the
art, including but not limited to, peptide sequencing, X-ray crystallography, nuclear
magnetic resonance, circular dichroism, and crystallographic electron microscopy.

To determine the percent identitf,r of two amino acid sequences or of two nucleic acid
sequences, the sequences are aligned for optimal comparison purposes (e.g., gaps can be
introduced in the sequence of a first amino acid or nucleic acid sequence for optimal
alignment with a second amino acid or nucleic acid sequence; see, e.g. FIGS. 3-4), The
amino acid residues or nucleotides at corresponding amino acid positions or nucleotide
positions are then compared. When a position in the first sequence is occupied by the
same amino acid residue or nucleotide as the corresponding position in the second
sequence, then the molecules are identical at that position. The percent identity between
the two sequences is a function of the number of identical positions shared by the
sequences (i.e., % identity=number of identical overlapping positions/total number of
positions.times.100%). In one embodiment, the two sequences are the same length.

The determination of percent identity between two sequences can also be accomplished

using a mathematical algorithm. A preferred, non-limiting exampie of 2 mathematical
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SDVIC-F 5' GGG CCC AGO COG CC GAGC TCG ATM TGA CCC AGA CTC CA 3' (SEQ ID NO:15)
SDVK3-F 5' GGG CCC AGG COG CCGAGC TCG TGA TGA CCC AGA CTG AA 3' (SEQ ID NO:16)
SDVX-F 5' GGG CCC AGO COG CCGAGC TCG TGC TGACTCAGTCGC CCTC 3'(SEQID

NO:17) Table 2. Antisense Primers for Isolation of Rabbit VII or VL domains from cDNA Preparation
Domain Primer Sequence VH SDG-R 5' CCT GGC CGG CCT GGC CAC TAG TGA CTG AYG GAG
CCT TAG GTT GCC C 3' (SEQ ID NO:18) VL SDVKj10-R 5' CCT GGC COG CCT GGCC TTT GAT

TTC CAC ATT GOT GCC 3' (SEQ ID NO:19)
algorithm utilized for the comparison of two sequences is the algorithm of Karlin and

Altschul, 1990, Proc. Natl. Acad. Sci. U.S.A. 87:2264-2268, modified as in Karlin and
Altschul, 1993, Proc. Natl. Acad. Sci. U.S.A. 90:5873-5877. Such an algorithm is
incorporated into the NBLAST and XBLAST programs of Altschil et al., 1990, J. Mol.
Biol. 215:403. BLAST nucleotide searches can be performed with the NBLAST
nucleotide program parameters set, e.g., for score=100, wordlength=12 to obtain
nucleotide sequences homologous to a mucleic acid molecules of the present invention.
BLAST protein searches can be performed with the XBLAST program parameters set,
¢.g., to score-50, wordlength=3 to obtain amino acid sequences homologous fo a protein
molecule of the present invention. To obtain gapped alignments for comparison
purposes, Gapped BLAST can be utilized as described in Altschul et al., 1997, Nucleic
Acids Res. 25:3389-3402. Alternatively, PSI-BLAST can be used to perform an iterated
search. which detects distant relationships between molecules (Id.). When utilizing
BLAST, Gapped BLAST, and PSI-Blast programs, the default parameters of the
respective programs (e.g., of XBLAST and NBLAST) can be used (see, e.g., the NCBI
website). Another preferred non-limiting example of a mathematical algorithm utilized
for the comparison of sequences is the algorithm of Myers and Miller, 1988, CABIOS
4:11-17. Such an algorithm is incorporated in the ALIGN program (version 2.0) which
is part of the GCG sequence alignment software package. When utilizing the ALIGN
program for comparing amino acid sequences, a PAM120 weight residue table, a gap
Iength penalty of 12, and a gap penalty of 4 can be used.

The percent identity between two sequences can be determined using techniques similar
to those described above, with or without allowing gaps. In calculating percent identity,
typically only exact matches are counted.

As used herein, the term "analog” in the context of a non-proteinaceous agent refers to a
second organic or inorganic molecule which possess a similar or identical function as a
first orga.nic or inorganic molecule and is structurally similar to the first organic or
inorganic molecule.

As used herein, the term "derivative" in the context of polypeptides or proteins,
including immunospecific polypeptides (e.g., antibodies), refers: to a polypeptide or
protein that comprises an amino acid sequence which has been altered by the

introduction of amino acid residue substitutions, deletions or additions. The term
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SDJO-R 5' CCT GGC COG CCT GGCC TAG GAT CTC CAG CTC OUT CCC 3' (SEQ ID NO:20)
SDVK42j0-R 5' CCT GGC COG CCT GGCCTTT GAC SAC CAC CTC GOT CCC 3' (SEQ ID NO:21)
SDVA,-R 5'CCIGGCCOGCCTGGCC GCCTGTGACGGTCAGCTGGGTCCC3(SEQID NO:22) The
primary PCR was performed in 50 al reaction volume using 25 pmol of each primer. 2.5 al random
primed or oligo-dT cDNA was used as template (equivalent of 5 ag mRNA). The reaction conditions for
the primary PCR were 11 mm at 94 C, followed by 30/60/120 sec at 54/55/72 C for 30 cycles, and 5
min at 72 C. All reactions were performed with 2.5 mM MgC12, 200 !AM dNTP (Roche Diagnostics,
Brussels, Belgihy atigel . 25 usadrpitiagaise|defpreAtpolyrbress dRochent & Ripkdd hats wete

separated on arkifiRLRRASergehangvine-PMABHISHHS 698l gxtraction kit or QLAEXI
(Qiagen) All primers ha\ie thg Sill site. DNA fragmenﬁ%ﬁé@f%@ﬁ&%ﬁg,tgﬁaofﬁﬁgagﬁt%rphagemid

vector. The phBERfHd oreanmien Mg RErats) distiomansinmenearseifiscetiperspdideftags for

purification (Hig) aﬂded@@gctiﬂ@(lﬂé\).;ﬁ(bagge)ﬁguggj[joB}argjg@@gg%ﬂatga@tm;gx@g Qﬁgﬁ)ng of
linearized vectotl[‘ QV}%&@S ,determiréed by %gl electrophoresis against known amounts) were ligated
with approxim&EIFA TG e ZREEESFinSERRISELIT o B¥H SRS nEEHRsE N higalsa s uaupsOmM Ti-is

pH7.5, 5mM MyoialylinMedithgee ijtkiitel td r MeAJIR, ik 5)rapddr btARNAJigasELRaghe), for
ligation of cohesiye- ligations. Ligatiogns were incubated 16-18h af. 12-14C. A Results of the ligations
and a correspgéﬁg?) ﬁ?j?‘n %P %&v‘g’%}\% Fe)dl’?l%el%bcg ec(;}’gﬁlﬁ:aé %?@éﬁ%ﬁ@h‘fﬁ%ﬁm%%
electrocompetERPFICH) epe wiaskdldl on fhe. 224 Lroheiin, lkatiost rémttidntwepedfidethémibe

electrocompetephbactesiadiansiened v.a.5uveiis,a . F,q e for Imin. Elect ration was
performed at 2.5k€?%5r§kl%tgnd 2000. él%/ettés were ?gr%tgg%%e%g flus lggn\k;ﬁﬁ’l%ﬁcb? "medium at
room temperaffaVARYE RIS BrRIREAPATB o i Hoshswe 3 AtntkB0Cidevinaldewtirm then spread

on LB agar 'plaiepeRpipidelHORaiiloampisiing 3dugintdananiycin, and 17ggiml chloramphenicol
and incubated‘gvggg' ht at 37C or 30C.. Phq,g?%‘i'd vector was isolated and electorporated into host

cells accordingfo MantTAehurSHE Bl of USRS ARISF IR AFEHEPATM SiHEsarmeirsulsde sdteliaand cultures

were shaken fentihaty3 EfciftnilyobmBs medintinéparholeasiBeesaadsaapiond bsalody Gr 4nditteof
100mg/m1 car, %&an was next added and cultures were shaken for another 1 h at 37C before
adding 1ml of VSCM13 (helper phage; 1013pfu/m1) to each 15 ml culture. A total of I70m1 SB

medium/carb dddegedohneisutbaresmytiiemeatt sifeken fophide 37 Goi2pQailiobbAmeing kanamycin
was added anghthge, GUitHEES, CQui Shaki he following morning, the cultures were
centrifuged and the ph_aggq}uperr?fu&aﬁts pre%%i%%gg b%;%%%%éfgsrﬁug? F?ITE %étowocéﬂa%?ﬁf/lene
glycol)/NaC1 AFHIRAGHhERSHBE idk isesbhipniaveye sbnccend femdersianthe 20pemiatanisand pellets

were resuspeagigfinddwahie BSA 5 cspiRdavmanddiered duoughad anm filgidoto a sterile

tube. . . . .
amina acid residues, at least 50 contiguous amino acid residues, at least 60 contiguous

amino residues, at least 70 contiguous amino acid residues, at least contiguous 80 armino
acid residues, at least contiguous 90 amino acid residues, at least contiguous 100 amino
acid residues, at least contiguous 125 amino acid residues, at least 150 contiguous
ammno acid residues, at least contiguous 175 amino acid residues, at least contiguous
200 amino acid residues, or at least contiguous 250 amino acid residues of the amino
acid sequence of another polypeptide. In a specific embodiment, a fragment of a
polypeptide retains at ieast one function of the polypeptide. Preferably, fragments of the
immunospecific polypeptides of the invention are antigen binding fragments (in
particular, epitope binding fragments).

As used herein, the terms "heavy chain," "light chain," "variable region,” "framework
region," "constant domain,” and the like, have their ordinary meaning in the
immunology art and refer to domains in naturally occurring immunoglobulins and the

corresponding domains of synthetic (e.g., recombinant) binding proteins {(e.g.,
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Library Panning Immobilized antigens (Vif, Gp41, Integrase, TINF-alpha, vVWF, Delta4) were used to
pan the phage expression library for inununospecific binding. Antigen was bound to a microtitre plate
by incubation overnight O/N at 4C. Plates were then washed and blocked with TBS/BSA 3% for Ih at
37C. 50n1 of freshly prepared phage library was added to each well and incubated for 2h at 37C.
Panning consisted of several rounds of binding phage to an antigen immobilized to the well of an
ELISA plate, washing, elution by trypsinization (cleaves the antibody fragment off the phage surface),
and reamplification. During each round, specific binding clones were selected and amplified. These
clones predomirassenzgfedr Sitibofiien, riisglvVeisnversbadiskiechinityid SO OERS/ &% TIREB AR

Washing steps IngGr in the first r. to 10 in the sec round and 15 in the third
and fourth roun%ﬁﬁ@h%ﬁﬁn% gaé%%%%e%g%%}%?’%%“ég%%mg%’@ W@rée%ﬂgfj?f’é'ﬂ’?o 2m1
E.coli cultures ti&eHagMhebdnsrapd e tieas cbritonieh 2 0o EBRISS7 agig dnpuheite s ftitaishaking

for 2h at 37C untdQURE baT MBEIMIAS RYRRSEH RINWRE WL i 2LRT, 6ml of
prewanned SB m ﬁ(%igl?/cgrb was added and‘ghakb_te'%l I %?gs%ﬁg%gﬁgg%gﬁﬁe?é%gﬁ%ﬁ oIt of
)

VCSMI3 (helpeP 1041 Mopfss pEHRRaciSS RABHI AgapEn iR fes eniisen shedmnition. 2h at
37C, followed bytbe-atidificrmiidA0ul of fioe/ btlekanamyciAnd theshshaka Al @J‘n%ﬁ%h{*”“ge”
coated plates w r%l%r%[gared as d%;scribed f%?the_ next round of panning, Panning of second round was

§ SR ARBA L A A e PrB et ghaviaedheascemsyaninding to

VIIE 3 §
then repeated following thePchiies
antigen coated prateipraphred s gte segtoad) it detectechbyitd RiY-corjugake daaatiskH A£1:2004 to

assess whether;j lle to cantinue with the,analysis aqf single clones. Construction of

CAT-fusion Siné@ﬁ%ﬁﬁ%&%@% L%breé‘?i’e%;gﬁ'ﬁser&yﬁ: ‘géhcealv’\aa %r%ﬁﬁi’ér& ﬂ%ﬁ%ﬁ&a@%ﬁftagene)

by PCR and ins&HEame potreirivedesientid. ukify EaoREald: SHhiGestHittan(sitesd dictedte the

PE-CAT. The SR&R napssoriomally #askaLone the yar ggg??%)éc)wﬁlao t}%gé)ﬁggsi%?egléo contain
jus or

two sequential and different Sfi/ cloning sites, and an amber codon _ &ihe beginning of
the CAT gene. TH'TIHRB 6 <HREROMEMSoRsis @i e Imspalracnisiy inehinicaRgeone (SDR4YL and
SDVL fragments/iielie.gemir aiedsnmRe B omaasimaiddipiasmiesxnisssing Vilgomains) and
pSDVL (plasmidseﬁ%gssin VL domains) liprary vectors or from phagemid vectors selected by

in

SRSV SARCE BV B R aifeh N gReptiHREsr e g stetrmmine Hagestriction

panning. The resu
endonuclease $fitiammingorfediindbpehdentiylintedheappiopdintayBitaubyesior RECAIndhe

pSDVH-CAT angl/ Vg qpstruets ar under. the control of the strong Lac promoter that also
includes an N-terrggl%a His%g’}fﬁnitb figgtgﬁ’dae Ne B in?eséri%fgﬁ(%élﬂ%’%%%?\aﬁ%% or

SDVL fragmentE%a9%%IBRéd-into readily available vectors designed to express cloned sequences

as fusion proteins withiCitFei€: GndNRARL FALYEEIRN (SRRMAWS. tu%é-%}zg Oy d oot sl .

8:1908-1911, incorporated herein by reference in its e?r?tﬁety, FIG. 565‘1.. o?%n%ﬁﬁgﬁ?ggp F"é”stlisctance

analysis ChloraRRPREAIS radidn cepelupspsidre rerpriiring 6t Ip3strames formimg o2 iasvaskbldNew

England Biolabsorg)swigh aeaﬁhaﬁiﬂﬁ%%%ﬁﬁém%l-f%ﬂoed@@fh@%ecmﬁ%%ﬁ%’d‘ Q}JX{H es were

inoculated into S%Ia%c? ﬁ%eand incubated at 37C for 1 hour. Next, 10 ml of SB mediun with 3 pl of
in'was a

100 mg/ml ampidi R T8 e h IRy, Aokndinetnis fhe sraamewatifie prlepsaiderefor 1 hour

at 37C. Subsedbertiyestiipldotd 66t rgimismpicinaas-atidebang coltuies shakasfar gagdour at
37C. Then, 85 jum with 85 pl of 100 mg/ml ampicillin Was added and cultures grown
overnight at 37@#@%%%%? 5’513%2?%8581%?%12%5%3g;dl‘tﬁfegl\/vé%"ﬁ%ﬂ B MIUA SO TRFEEBB medium
containing 100 PeFimsinegidiiin Brprassiomredi@AE-fusitr SiHgledibmaii;poteiaswasTaduced by
addition of 0.5 M RJGely ! nsity of cultyres reached. 0.9 (at. 600 nM). After.2 hours of
incubation at 37C, 1005%3 aﬁﬁ?g&% o] e%e%’ra@%{y\?vgg%%la?géégﬁ %’gné?léﬁé)sw\/‘v%ﬁ% I%‘I"(S @ %ina]) and
various concerﬁ?gﬁgﬁgeofd(ﬂﬁll‘éfr'éﬁﬁﬁHéﬁi‘é%@lmlweg@mmmteﬁimﬁctlﬁ@mbﬁ@@houmabThe level of

resistance wasdguamifind-agithaiighestleye Tele!} | ' egred after the
37 C incubation erio%ﬂgt_ .bliﬁt%?Anal Sis CYo#ﬁéﬁgﬁﬁrﬁﬂ%%%bﬁgbﬁﬁé%#o%%@g%%%%@ygganning
n’R)rE R ig{%ééea%é[

and/or chlorantBhgRic VERSrRSotHbTHaHgHY ieptier) nduperdmmamesiohdlinoring the
unfolding transitiostintrespense.é0 he R0 ADELERSIN0GOPRIBUBLHOMBLOYSNI G M £hlofidei{GdmCl) by
intrinsic quoresiggp%einEg(&réer sec%%ngliso?t%d chine?ﬁwere diluted to a concentration of 6 RM. Intrinsic
fluorescencewas determined at & wavelan gt P 88 5o S1f HRHRCERTRERPRSpsaid s a8k d from
310 to 440 rimiFRbiescence gpectraneerzd dmeoted fontiackleandofiuaragdensesekthsuspiution. FIG.
6A depectis th \Y ing transitio rve of a VL domain of.the invention. in response
to increasing hgexg%alg%(.g%@gdé%pigg?s%&%%%gﬁgﬁé%ﬁ%%rtlcé tans P&rﬁ{ [gl%reaértgf%%l\l}ﬁt%rg}nain of the
invention in response to increasing concentrations of GAmCI; prior to fluorescence measurement, 6
R.M samples of protein were incubated overnight at 25 C for each concentration of GdmCI. Sequence
Analysis Vector clones selected by panning and/or éiloramphenicol resistance, or combinations of
both, were inoculated into culture, and the cultures were induced with 1 mM IPTG
(isopropyl-f3-D-thiogalactopyranoside) and tested for binding. DNA fingerprinting (analysis of different

sizes of fragments after amplification by PCR), and Alul analysis (enzyme which digests DNA in
caovaral caariencac) nof antibody, franmente encndina PCR nrodiicte ware nerformed in narallal tn tect



Tables 3-6 present representative framework sequences of rabbit heavy chain variable domains
selected by the stability assay and/or the stability assay with phage panning. Sequence analysis of
selected clones relative to initial pools indicated that the following sequences provide enhanced
stability and/or affinity: for the VH FRI domain, QEQLMETESGGGAEGGLVICSGASLTLTCTAS (SEQ
ID NO:57); for the VH FR2 domain, WWRQAPGKGLEWIG (SEQ ID NO:69); for the VH FR3 domain,
YATWVNGRFTLSRDIDQSTGCLQLNSLTAADTATYYCAR (SEQ ID NO:95); and for the VII FR4
domain, WGQGTLVTVSS (SEQ ID NO:139). Additional point mutation studies indicated that the
presence of one BARSr RIS aransEsa iy thesiantes coniaranesnheificarb bipepiitsears/or
affinity to the Vi d@mmm@,%wa@mmg@myammﬁ@a&%}a‘a}%mym&qﬁgd at
position 53 (withiﬁ the FR%*%%%?:}%’ an arginine at position 54 (within the FR2 domain), a glycine at
position 56 (withil IFEER it "RATAERROLGoHIsSitRIn 188 FRARFCthes R 20 ReSY, il vt

arginine at positiench2fp4withimthe Fidfeclomsainihinetsisehsagintpuaionsidigavithinthe COR

domains also indjgated that the presence of a cysteine at position 44 (the final CDR1 residue) and/or a
& chim CFE)lecelewo é‘ -hiom %
cysteine at position E‘@ St r LBRER R SRR RRL e AmRR anleonle e et is

esidue n
believed that theSeusyatigiedds Axt thestabitize e thuemsdiméngiobadasivel ol erefiierd dmaimiAmino acid
positions are accgrdig ia dheRosHINS: I lignments presented.in FIG3. Table
3.Amino Acid Sequences of %/plgFRl doma%&%%%%e%ggrﬁg%ﬂ%%gc&o {hag{lﬁ)\?gﬁt%%t gﬁ?é“%%’@
ALIGNMENT P BNCEsTaby byyerveddsmorspeeiik RDEIR RE TS @ immunoglobulins

“QSVE-ESCC Cror ARG TRIAICEMD? Sudnbles GG mk VOERGSHIARAR o
-QSLE--ESGGR:---LVTPGTPLTLTCTVS 27 %QLM-_—KSG G-—LVOPGGSLTLSCKAS 28
-QSLE--ESGGRbXP [eBPRC9R)dues of the recipient are replaced by hypervariable region

residues from a non-human species (donor antibody; e.g., donor CDRs from a rabbit Vy
or Vi, domain) having the desired specificity, affinity, and capacity. In some instances,
Framework Region (FR) residues of the human immunoglobulin, or fragment thereof,
are replaced by corresponding non-human residues. Furthermore, humanized molecules
may comprise residues which are not found in the recipient antibody or in the donor
antibody. These modifications are made to further reﬁne functionality, e.g.,
immunospecificity. In general, the humanized molecule, e.g., antibody, will comprise
substantially all of at least one, and typically two, variable domains, in which all or
substantially all of the hypervariable regions correspond to those of a non-human
immunoglobulin or variable domain and all or substantially all of the FRs are those of a
human immunogiobulin sequence. The humanized molecule optionally also will
comprise at a CL and/or a CH; domain and/or least a portion of an immunoglobulin
constant region (Fc). In some embodiments, a humanized molecule of the invention is a
derivative. Such a humanized molecule comprises amino acid residue substitutions,
deletions or additions in one or more of the non-human, e.g., .rabbit, CDRs. The
derivative of the humanized molecule of the invention may have substantially the same
binding, better binding, or worse binding when compared to a non-derivative
humanized molecule of the invention. In specific embodiments, one, two, three, four, or
five amino acid residues of the CDRs identified and/or constructed in accordance with
the methods of the invention have been substituted, deleted or added (i.e., mutated). For
further details in humanizing antibodies, sce European Patent Nos. EP 239,400, EP
592,106, and EP 519,596; International Publication Nos. WO 91/09967 and WO



29 -QSVE--ESGGR---- VKPDET T TCTVS 30 -QSVE--ESRGR---- VTPGTPLTLTCTVS 31
QEQLV--ESGGG----LVQPGGSLKLSCKAS 32 QQQLV--ESGGG---LVQPGGSLKLSCKAS 33
-QSMK--ESEGR----LVTPGGSLTLTCTVS 34 -QSVE--ESRGR----LVTPGGSLTLTCTVS 35
-QSVE--ESGGG----LVQPGGSLKVSCKAP

93/17105; U.S. Pat. Nos. 5,225,539, 5,530,101, 5,565,332, 5,585,089, 5,766,886, and
6,407,213, and Padlan, 1991, Molecular Immunology 28(4/5):489-498; Studnicka et al.,
1994, Protein Engineering 7(6):805-814; Roguska et al., 1994, Proc Natl Acad Sci USA
91:969-973; Tan et al., 2002, J, Immunol. 169:1119-25; Caldas et al., 2000, Protein
Eng. 13:353-60; Morea et al., 2000, Methods 20:267-79; Baca et al.,, 1997, 1. Biol
Chem. 272:10678-84; Roguska et al., 1996, Protein Eng. 9:895-904; Couto et al., 19935,
Cancer Res. 55 (23 Supp):5973s-5977s; Couto et al., 1995, Cancer Res. 55:1717-22;
Sandhu, 1994, Gene 150:409-10; Pedersen et al., 1994, J. Mol. Biol. 235:959-73; Jones
et al, 1986, Nature 321:522-525; Reichmann et al., 1988, Nature 332:323-329; and
Presta, 1992, Curr. Op. Struct. Biol. 2:593-596 (each of which is hereby incorporated by
reference herein in its entirety). The term “humanization” also includes methods of
protein and/or antibody resurfacing such as those disclosed in U.S. patents 5,770,196;
5,776,866; 5, 821,123; and 5,896,619, each to Studnicka et al. (each of which is
incorporated herein by reference in its entirety),

As used herein, the terms “immunospecifically binds," : "immunospecifically
recognizes,” "specifically binds," "specifically recognizes" and analogous terms refer to
molecules that specifically bind to an antigen (e.g., epitope or immune complex) and do
not specifically bind to another molecule. A molecule that specifically binds to an
antigen may bind to other peptides or polypeptides with lower affinity as determined by,
e.g., immunoassays, BlAcore, or other assays known in the art, Preferably, molecules
that specifically bind an antigen do not cross-react with other proteins. Molecules that
specifically bind an antigen can be identified, for example, by immunoassays, BIAcore,
or other techniques known to those of skill in the art.

As used herein, the terms “immunospecific polypeptides” and “immunospecific
polypeptide™ refer to polypeptides, peptides, and/or proteins that comprise at least one
of a Vi or a V. domain and exhibit immunospecific binding as determined by any
method known in the art for assessing antigen/antibody specificity (e.g., BlAcore). The
terms may refer to polyclonal antibodies, monoclonal antibodies, multispecific
antibodies, humanized antibodies, synthetic antibodies, chimeric antibodies, polyclonal
antibodies, single-chain Fvs (scFv), single chain antibodies, anti-idiotypic (anti-Id)
antibodies (inchuding, e.g,, anti-Id and anti-anti-Id antibodies to antibodies of the
invention}), diabodies (sce e.g., U.S. Patent Application Publication Nos. 2007/0004909



36 -OLE--ESGGR----LVTPGGSLTITCTVS 37 -QSVE--ESGGR----LVTPGGSLTLTCTVS 38
QEQLM--ESGGG----LVQPGGSLTLSCKAS 39 -QSLE--ESGGR----LVTPGTPLTLTCTAS 40
QQQLV--ESGGG----LVQPGGSLTLSCKAS 41 -QSVE--ESGGR----LVTPGTPLTLTCTVS 42
-QSVE--ESRGG----LVQPGGSLKVSCKAS

and 2006/0210564, each of which is hereby incorporated by reference herein in its
entirety), minibodies (see, e.g., U.S. Patent 5,837,821 and U.S. Patent Application
Publication No. 2007/0003556, each of which is hereby incorporated by reference
herein in its entirety), nanobodies (see, e.g., Revets et al., 2003, Expert Opin Biol Ther
5:111-124, hereby incorporated by reference in its entirety), 'or antigen binding
fragments of any of the above, including, but not limited to, Fab fragments, F(ab")
fragmen’is, disulfide-linked bispecific Fvs (sdFv), and intrabodies. The terms also
include immunoglobulii molecules and immunologically active fragments of
immunoglobulin molecules, i.e., molecules that contain an antigen binding site, and may
be of any type (e.g., IgG, IgE. IgM, IgD, IgA and IgY), class (e.g., 1gGs, IgGy, 1gGs,
1gGs, IgA), and IgAy) or subclass. The terms may also refer to bispecific or
multispecific molecules comprising two or more antigen binding molecules, at least one
of which is a Vy or a V| domain determined by the methods of the invention, or at least
one of which comprises a variable domain framework region determined. by the
methods of the invention.

When referring to immunospecific polypeptides of the invention, e.g., antibodies, (as
broadly defined herein), the assignment of amino acids to each domain is in accordance
with methods well known in the art for the characterization of antibody variable
domains, including, eg., variable domains of human, murine and rabbit variable
domains. Amino acids from the rabbit variable domain of mature heavy and light
chains as isolated and identified by the methods of the present invention are designated
by their position in the alignment sequences presented in FIG. 3 for the Vi domain and
in FIG 4 for the V, domain. For example, the FR1 domain of a rabbit Vy domain
isolated and/or identified by the methods of the invention typically comprises from 24
to 31 amino acid residues, cach of which is designated by their position in an alignment
sequence based on the longest amino acid sequence for each domain (see, e.g., FIG. 4).
Accordingly, a specific variable domain may or may not comprise a residue at a
particular position of the alignment sequence. The alignments presented in FIGS. 3-4
and specific domain determiniations of the polypeptides of the invention were
determined according to methods known in the art for characterizing and aligning

sequences based on immunoglobulin molecules (e.g., aligned according to Kabat et al,

Seguences of Proteins of Immunological interest, 5 Ed. Public Health Service, NHI,
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43 -QSVE--ESRGG----LETPTDTLTLTCTVS 44 -QSVE--ESGGR----LISPGGSLTLTCTVS 45
-QSLE--ESGGR----LVKPDETLTLTCTVS 46 -QSVE--ESRGR----LVTPGTPLTLTCTAS 47
-OVE--ESRGR----LVKPDETLTLTCTVS 48 -QSVE--ESRGD----LVKPEGSLTLTCTAS 49
-QSLE--ESGGR----LVTPGTPLTLTCTIS

MD (1991), expressly incorporated herein by references). Thus, as presented in FIG, 3,
in the alignment sequnce of théVH domain, the FR1 consists of positions 1-31, the
CDR1 of positions 32-44, the FR2 of positions 45-58, the CDR2 of positions 59-69, the
FR3 of postions 70-110, the CDR3 of positions 111-123, and the FR4 of positions 126-
136; and as presented in FIG. 4, in the alignment sequence of the V| domain the FRI
consists of positions 1 to 23, the CDR1 of positions 24 to 37, the FR2 of positions 38-
52, the CDR2 of positions 53 to 59, the FR3 of positions 60 to 91, the FR4 of positions
92-1035, and the FR4 of positions 106-116B.

As used hérein, the terms “nucleic acids" and "nucleotide sequences” include DNA
molecules (e.g., cDNA or genomic DNA), RNA molecules (e.g., mRNA), combinations
of DNA and RNA molecules or hybrid DNA/RNA molecules, and analogs of DNA or
RNA molecules. Such analogs can be generated using, for example, nucleotide analogs,
which include, but are not limited to, inosine or tritylated bases. Such analogs can also
comprise DNA or RNA molecules comprising modified backbones that lend beneficial
attributes to the molecules such as, for example, nuclease resistance or an increased
ability to cross cellular membranes. The nucleic acids or nucleotide sequences can be
single-stranded, double-stranded, may contain both single-stranded and double-stranded
portions, and may contain triple-stranded portions, but preferably is double-stranded
DNA.

As used herein, the terms "prophylactic agent” and "prophylactic agents" refer to any
agent(s) which can be used in the prevention of a disorder, or prevention of recurrence
or spread of a disorder. A prophylactically effective amount may refer te the amount of
prophylactic agent sufficient to prevent the recurrence or spread of a disease, the
recurtence or exacerbation of symptoms of a disease, or the occurrence of such in a
subject. A prophylactically effective amount may also refer to the amount of the
prophylactic agent that provides a prophylactic benefit in the prevention of disease.
Further, a prophylactically effective amount with respect to a prophylactic agent of the
invention means that amount of prophylactic agent alone, or in combination with other
agents, that provides a prophylactic benefit in the prevention of disease.

As used herein, the terms "single-chain Fv" or "scFv" refer to antibody fragments that
comprnse the VH and VL domains of antibody, wherein these domains are present in a

single polypeptide chain. Generally, the Fv polypeptide further comprises a polypeptide

26



50 -QSLE--ESGGR----LVTLGTPLTLTCTVS ; 51 -OLE--ESWGR----LVKPDETLTITCTVS 52
-QSVE--ESGGG----LVOGGSLKLSCKAS 53 QEQLV--ESGGG----LVKPEGSLTLTCKAS 154
-QSVE--ESGGN----LVTPGTPLTLTCTVS 55 QQQLM--ESGGG----LVQPGGSLKLSCKAS 56
QEQLMETESGGGAEGGLVKPGGSLELCCKAS

linker between the VH and VL domains which enables the scFv to form the desired
structure for antigen binding. For a review of sFv see Pluckthun in The Pharmacology
of Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds. Springer-Verlag, New
Yark, pp. 269-315 (1994). In specific embodiments, scFvs include bi-specific scFvs and
humanized scFvs,

As used herein, the term "stable" in the context of a formulation comptising an
immunéspeciﬁc polypeptide of the invention refers to a formulation in which the
protein therein essentially retains its physical and chemical stability and integrity upon
storage. Various analytical techniques for measuring protein stability are available in the
art and are reviewed in Peptide and Protein Drug Delivery, 247-301, Vincent Lee Ed.,
Marcel Dekker, Inc., New York, N.Y , Pubs. (1991) and Jones, A. Adv. Drug DeIivéry
Rev. 10: 29-90 (1993) (each of which is hereby incorporated by reference in its
entirety). Stability can be measured at a selected temperature for a selected time period.
For rapid screening, the formulation may be kept at 40° C. for 2 weeks to 1 month, at
which time stability is measured. Where the formulation is to be stored at 2-8 ° C,,
generally the formulation should be stable at 30 ° C. or 40 ° C. for at least 1 month
and/or stable at 2-8° C. for at least 2 years. Where the formulation is to be stored at 30°
C., generally the formulation should be stable for at least 2 years at 30° C. and/or stable
at 40 © C. for at least 6 months. For example, the extent of aggregation following
lyophilization and storage can be used as an indicator of protein stability. For example,
a "stable” formulation may be one wherein less than about 10% and preferably less than
about 5% of the protein is present as an aggregate in the formulation. In other
embodiments, any increase in aggregate formation following lyophilization and storage
of the lyophilized formulation can be determined. For example, a "stable” lyophilized
formulation may be one wherein the increase in aggregate in the lyophilized formulation
is less than about 5% and preferably less than about 3%, when the lyophilized
formulation is stored at 2-8 ° C. for at least one year. In other embodiments, stability of
the protein formulation may be measured using a biological activity assay.

As used herein, the term “stable” in the context of an immunospecific polypeptide of the
invention may refer to the kinetic stability of a protein, or the resistance of a protein to
unfolding. Kinetic stability can be best explained by illustrating the unfolding process

as a simple equilibrium reaction between two protein conformations, the native folded
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state (N) and the unfolded state (U), which is normally separated by a higher energy
transition state (TS). Since the height of the TS barrier determines the rate of folding
and unfolding, kinetically stable proteins possess an unusually high energy TS, which
results in extremely slow unfolding rates that virtually trap the protein in its native state,
Even though the overall change in Gibbs free energy (AG) may be favorable for
unfolding under extreme solvent conditions, such as high concentrations of denaturant,
the high activation energy of the TS significantly slows the unfolding rate of kinetically
stable proteins. Methods to asses the stability of polypeptides are well known in the art
and include, eg., single molecule force spectroscopy, assessment of thermal
denaturation, e.g., monitored by dynamic light scattering (“DLS”™), and resistance to
SDS denaturation (see, 2.g., U.S. Patent Application publication 2006/0099647, hereby
incorporated by reference in its entirety). Stability may also be assessed by the
characteristics of protein expression in recombinant expression systems. Polypeptides
that readily fold, and which are resistant to unfolding, will be expressed as soluble
protein in such systems, while improperly or only partially folded proteins interact via
their hydrophobic regions to form inclusion bodies. The inventors have additionally
implemented a stability assay based on the solubility of recombinant protein, wherein
said protein is expressed as a fusion with CAT and the CAT activity of the fusion is
evaluated (see, infra). _

As used herein, the terms "subject” and "patient" are used interchangeably. As used
herein, a subject is preferably a mammal such as a non-primate (e.g., cows, pigs, horses,
cats, dogs, rats etc.) or a primate (e.g., monkey and human), most preferably a human,
As used herein, a "therapeutically effective amount” refers to that amount of the
therapeutic agent of the invention sufficient to treat or manage a disease or disorder, A
therapeutically effective amount may refer to the amount of therapeutic agent sufficient
to delay or minimize the onset of disease. A therapeutically effective amount may also
refer to the amount of the therapeutic agent that provides a therapeutic henefit in the
treatment or management of a disease. Further, a therapeutically effective amount with
respect to a therapeutic agent of the invention means that amount of therapeutic agent
alone, or in combination with other therapies, that provides a therapeutic benefit in the

freatment or management of a disease, e.g., sufficient to enhance the therapeutic

28



64 --QSLE-ESGGD----LVQPGASLTLTCTAS 65 -QQQLV-ESGGD----LVKPEGSLTLTCTAS 66
--QSLE-ESGGD----LVKPEGSLTLTCTAS Table 4.Amino Acid Sequences of V FLU domains selected
by methods of the invention SEQ ID NO ALIGNMENT POSITION 45-58 67 WVRQAPGEGLEWIG 68
WVRQAPGKGLQYIG 69 WVRQAPGKGLEWIG 70

efficacy of an amount of therapeutic agent of the invention sufficient to treat or manage

a disease,

4. BRIEF DESCRIPTION OF THE FIGURES

FIG. I Schematic representation of primer position in the nucleotide sequence of the
heavy chain variable domain

FI1G.2A-2B  Schematic representation of primer position in the nucleotide sequence
of the light chain vaniable domain; (A} x chain; (B) A chain.

FIG 3 Exemplary alignment of amino acid sequences of heavy chain variable domains
{(Vu domains) selected by the methods of the invention.

FIG. 4 Exemplary alignment of amino acid sequences of light chain variable domains
(VL domains) selected by methods of the invention.

FIG. 5 Schematic representation of expression vector allowing expression of SDVL
and/or SDVH domains as fusion proteins with CAT,

FIG. 6A-B Iatrinsic  fluorescence of the unfolding transition curves of a
representatinve SDVL domain of the invention. (A) Heat induced unfolding, (B)
Gdm(l induced unfolding.

5. DETAILED DESCRIPTION
5.1  Immunospecific Polypeptides

The present invention relates to modified, engineered immunospecific polypeptides,
e.g., antibodies, having Vy and or Vi domains, or portions thereof (e.g., CDR domains,
framework domains, etc.) derived from rabbits. In preferred embodiments, the present
invention encompasses single domain antibodies derived from rabbit immunogiobulin
variable domains and/or epitope binding fragments thereof. The present inventors have
discovered that rabbit variable domains maintain unique stability, and retain high
binding affinity when recombinantly expressed as single domains.

The present invention encompasses methods for the isolation and use of rabbit Vg
and/or V. domains and/or novel CDR and framework regions derived therefrom. The
invention further provides for the identification of novel amino acid sequences
(including novel amino acid residues at defined positions) within isolated rabbit Vy and

Vi domains for usc as “scaffold” or structural sequences in the context of CDR jcops
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and/or framework regions in recombinant immunospecific polypeptides. The rabbit
scaffold sequences (including scaffold residues) or novel CDR/framework sequences of
the invention enhance the stability and/or affinity of the variable domain(s) and/or
immunospecific polypeptides {e.g., antibodies) that contain them, in particular, relative
to rodent antibodies, enabling the production and/or use of highly specific, single
domatn immunopeptides, e.g., single domain antibodies.

The present invention encompasses the production of novel rabbit Vy or Vi domains
with specificity for a given antigen, or epitope thereof. In particular, the invention
provides for a method of producing rabbit Vy or V. domains said method comprising:
(a) selecting from a phage expression library a set of DNA sequences that encode rabbit
Vy or Vi domains that immunospecifically bind to a desired antigen or epitope thereof
(also known as phage “panning”) and (b) expressing the set of sequenccs,k or a subset
thereof, in bacteria as a fusion protein with chloramphenicol acetyltransferase (“CAT™)
and selecting bacteria that have chioramphenicol resistance by virtue of CAT
expression. In alternate embodiments, the present invention provideé for a method of
producing rabbit Vi or Vi domains, said method comprising (a) expressing sequences
of DNA or cDNA encoding Vy or Vi, domains of rabbit immunoglobulins in bacteria as
a fusion protein with CAT, (b) selecting bacteria that have chioramphenicol resistance
by virtue of CAT expression and obtaining the set of DNA sequences encoding the
rabbit Vy or Vi domains from the selected bacteria, and (c) preparing a phage
expression library from the set of DNA sequences obtained in step (b) and selecting
DNA sequences that encode Vy or Vi domains that immunospecifically bind to a
desired antigen or epitope thereof (i.e., panning the library for immunospecific binding
to the antigen or epitope). In certain embodiments, the present invention encompasses
methods for the production of a rabbit Vi or Vi domain wherein the phage baxming step
is repeated one or more times. In related embodiments, the phage panning step may or
may not be repeated sequentially. The phage expression library for use in accordance
with the present invention may be obtained commercially or prepared by any method
described herein and/or known in the art. Expression of DNA or ¢cDNA sequences in
bacteria as fusion proteins is well known and may be performed by any method
described herein or known in the art, e.g, cloning the DNA or ¢DNA sequence

encoding the Vy; or Vi domain into an expression vector that comprises a nucleotide
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sequence encoding CAT and a prdmoter sequence that drives fusion protein expression.
The invention further encompasses the Vy and/or Vidomain, or fragments thereof,
produced by the methods described herein. The invention also encompasses the novel
scaffold amino acid sequences or scaffold amino acid residues (at defined positions of
the variable domain of the invention) isolated and/or identified by these methods.

In one embodiment, the present invention provides single domain antibodies comprising
two Vy domains. In another embodiment, the present invention provides a fragment of
a single domain antibody comprising one VH domain. In still other embodiments, the
invention provides an immunospecific polypeptide comprising a single Vy or Vi
domain and not comprising any other immunoglobulin derived domain (e.g., CL
demain, CH; domain, CH; domain, CH; domain, Fc domain, etc.). Prior to the instant
invention, single domain antibodies were based primarily on the antibodies of the genus
Camelus, i.e., camelized single domain antibodies (See e.g., Muyldermans et al., 2001,
Trends Biochem. Sci. 26:230; Nuttall et al., 2000, Cur. Pharm. Biotech. 1:253;
Reichmann and Muyldermans, 1999, J. Immunol. Meth. 231:25; International
Publication Nos. WO 94/04678 and WO 94/25591; U.S. Pat. No. 6,005,079; which are
incorporated herein by reference in their entireties). In certain embodiments the
immunospecific polypeptides of the invention are bispecific or multispecific. Bi- or
multi-specific molecules of the invention may be formed using any method known in
the art and/or described herein, e.g., formed by the creation of a fusion or conjugate
peptide. The bispecific or multispecifc molecules of the invention comprise at least one
Vy or Vi domain, or at least one framework region of a variable domain, identified,
isolated or constructed according to the methods of the invention. In certain
embodiments, a certain embodiments, the bispecific or multispecific molecule of the
invention comprises more than one V and/or more than one V. domain, which domains
were isolated, identified and/or constructed by the methods of the invention.
Immunospecific polypeptides, e.g., antibodies, of the invention include, but are not
limited to single domain antibodies, monoclonal antibodies, multispecific antibodies,
humanized antibodies, synthetic antibodies, chimeric antibodies, polycional antibodies,
single-chain Fvs (scFv), single chain antibodies, anti-idiotypic (anti-Id) antibodies
(including, e.g., anti-Id and anti-anti-Id antibodies to- antibodies of the invention),

diabodies, minibodies, nanobodies, or antigen binding fragments of any of the above,
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Sequgnces of VET FR3 domains selected by methods of the invention SEQ ID NO ALIGNMENT
POSITION 70-110 94 YASWAKGRFTIS-KTSSTTVDLKITSP-- TTEDTATYFCAR 95

YATWVNGRFTLSRDIDQSTGCLQLNSL-- TAADTATYYCAR 96
YATWAKGRFTIS-KTSTIVNLQMETTSLTTEDTATFECAR 97 YATWAKGRFT |
SKTSSTTVTLOQMETTSLTARDTATTICAR 98 YASWAKGRFT | S -KTS-TTVDLKI TSP--

TTEDTATYFCAS
mcluding, but not limited to, Fab fragments, F(ab') fragments, disulfide-linked

'bispeciﬁc Fvs (sdFv), and intrabodies, and epitope binding fragments thereof, In
“particular, the immunospecific polypeptides, e.g., antibodies, of the present invention
mclude single domain antibodies or immunoglobulin molecules and immunologically
active portions of immunoglobuﬁﬁ molecules.

The CDRs, scaffold amino acid sequences and/or scaffold amino acid residues of the
immunospecific polypeptides, e.g., antibodies, of the present invention may be derived
from any member of the Leporidae family (e.g., rabbits and hares) and are preferably
derived from rabbits (e.g., New Zealand White rabbits). In certain embodiments, the
polypeptides of the invention are humanized monoclonal antibodies.

The present invention also encompasses immunospecific polypeptides or fragments
thereof comprising an amino acid sequence of a framework domain that is at least 45%,
at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, or at least 99% identical to the amino acid
sequence of a framework domain of the invention. In certain embodiments, the
"invention encompasses framework domains that comprise 1, 2,3, 4,5,6,7, 8,9, or 10
amino acid modifications (e. g., insertion, substitution, deletion, etc.} relative to a
framework domain of the invention. The present invention further encompasses
immunospecific polypeptides or fragments thereof comprising an amino acid sequence
of one or more CDRs that is at least 45%, at least 50%, at least 55%, at least 60%, at
least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, or at least 99% identical to the amino acid sequence of one or more CDRs of the
invention. In certain embodiments, the invention encompasses CDRs that comprise 1,
2,3, 4, or 5 amino acid modifications (e.g., insertion, substitution, deletion, efc.) relative
to a CDR of the invention. The determination of percent identity of two amino acid
sequences can be determined by any method known to one skilled in the art.

‘The present invention also encompasses the use of immunospecific polypeptides or
fragments thereof comprising the amino acid sequence of any of the variable domains,
CDRs, amino acid scaffold sequences, or amino acid scaffold residues {e.g., in the
heavy chain variable domain FR2 positions 46, 53, 54, 56 and 58, in the heavy chain
domain CDR1I positions 44 and 39, in the heavy chain variable domain FR4 position
126, in the light chain variable domain FR2 positions 39 and 45, and in the light chain

32



99 YASWAEGRFS | S - KAS STTVTLQMETTSLTAADTATYFCAR 100 YANWAKGRFT I S -KT S
-TTVDLKIT S P --TTEDTATYFCVR 101 YASWPQGRFT | S - VTS STTVTLOMETTS
LTAADTATYFCAK 102 YASWAKGRFT | S -QTS - TTVDLKI TS P-- TTEDTATYFCAR 103
YATWAKGRFT I S - KPSST TVTLOQMETTSLTAADTATYTCAR 104 YANWAKGRFT IA- KT S
STTVTLQMETTSLTAADTATYFCAR 05 YASWAKGRFT | S -KT S -TTVDLKI TS P- -
TTEDTATYFCAR 106 YPSWVDGRFT S-KTS-TTVDLKITSP-- TTEDTATYFCAR 107

variable domain FR3 position 91) of the invention with mutations (e.g., one or more
amino acid subétimtions) in any of the above. In specific exampleé in accordance with
this embodiment, the present invention encompasses immunospecific polypeptides
comprising one or more amino acid substitutions, wherein said substations result in one
or more of, at position 46 in the Vy FR2 domain, a phenylalanine; at position 53 in the
Vy FRZ domain, a glutamic acid; at position 54 in the Vy FR2 domain, an arginine; at
position 46 in the Vy FR2 domain, 2 glycine; at position 58 in the Vy FR2 domain, an
alanine; at position 44 in the Vy CDR1 domain, a cysteine; at position 59 in the Vy
CDR1 domain, a cysteine; at position 126 in the Vi FR4 domain, a cysteine; at position
39 in the Vi FR2 domain, a phenylalanine or a tyrosine; at position 45 in the Vi FR2
domain, a lysine; or at position 91 of the Vi FR3 domain, a cysteine. Preferably,
mutations in these regions, domains or residues maintain or enhance the avidity and/or
affinity of the immunospecific polypeptide for the antigen, i.e. epitope, to which they
immunospecificaily bind. Standard techniques known to those skilled in the art (e.g.,
immunoassays) can be used to assay the affinity of an immunospecific polypeptide, eg.,
antibody, for a particular antigen.

In other embodiments, the present invention encompasses the use of immunospecific
polypeptides or fragments thereof comprising amino acid sequences of any of the
varniable domains, CDRs, amino acid scaffold sequences, or comprising the amino acid
scaffold residues (e.g., in the heavy chain variable domain FR2 positions 46, 53, 54, 56
and 58, in the heavy chain domain CDR] positions 44 and 59, in the heavy chain
variable domain FR4 position 126, in the light chain variable domain FR2 positions 39
and 45, and in the light chain variable domain FR3 position 91) identified herein. In
certain embodiments, the present invention encompasses immunospecific polypeptides
having one or more of, at position 46 in the Vy FR2 domain, a phenyialaniné; at
position 53 in the Vy FR2 domain, a glutamic acid; at position 54 in the Vy FR2
domain, an arginine; at position 46 in the Vy FR2 domain, a glycine; at position 58 in
the Vi FR2 domain, an alanine; at position 44 in the Viy CDRI1 domain, a cysteine; at
position 59 in the Vyi; CDR1 domain, a cysteine; at position 126 in the Vy FR4 domain,
a cysteine; at position 39 in the V| FR2 domain, a phenylalanine or a tyrosine; at
position 45 in the V; FR2 domain, a lysine; or at position 91 of the Vi FR3 domain, a

cysteine. The scaffold residues identified herein may maintain or enhance the avidity
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YASWAEGRFT I%@&%ﬁ-ﬁﬁywﬁhnospcciﬁc polypeptide for the antigen, i.e. epitope, to which

they immunospecifically bind, in particular, for embodiments of the invention
comprising single domain binding proteins, i.e., a polypeptide comprising only a single
Vi or Vy domain and not comprising any other immunoglobulin variable domain.
Standard techniques known to those skilled in the art (e.g., immunoassays) can be used
to assay the affinity of an immunospecific polypeptide, e.g., antibody, for a particular
antigen. |

The polypeptides used in the methods of the invention include derivatives that are
modified, i.e., by the covalent attachment of any type “of molecule to the
immunospecific polypeptide of the present invention. For example, but not by way of
limitation, derivatives include immunospecific polypeptides that have been modified,
e.g., by glycosylation, acetylation, pegylation, phosphorylation, amidation,
derivatization by known protecting/blocking groups, proteolytic cleavage, linkage to a
cellular ligand or other protein, etc. Any of numerous chemical mo&iﬁcations may be
carried out by known technigues, including, but not limited to, specific chemical
cleavage, acetylation, formylation, metabolic synthesis of tunicamycin, etc.
Additionally, the derivative may contain one or more non-classical amino acids.

In certain embodiments, the imzﬁunos;;eciﬁc molecules of the invention are ﬁodiﬁed to
mcrease serum half-life in vivo. Methods well known in the art to increase serum half-
life include coniugation or fusion to 'antibady domains including, but nof limited to,
antibody constant regions inciuding Fc and/or hinge regions (see for example, U.S.
Patent Nos. 5,565,335, and 6,277,375, each hereby incorporated by reference in its
entirety, including all references cited therein), and/or other known clements such as
interferon and/or thymosin targeting peptides, and permeability increasing proteins (see,
e.g., U.S. Patent Nos. 6,319,691 and 5,643,570, respectively, each of which is
incorporated herein by reference in its entirety, including all references cited within
each respective patent). Where the immunospecific molecule of the invention
comprises an IgG constant domain, such modifications can also include introduction of
one or more amino acid modifications {i.e., substitutions, insertions or deletions) into
said constant domain, or, preferably into an FcRn binding fragment thereof (preferably a
Fc or hinge-Fc domain fragment). See, e.g, International Publication No. WO

98/23289, International Publication No. WO 97/34631; and U.S. Patent No. 6,277,375,
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each of which is incorporated hérein by reference in its entirety. Other modifications
known in the art to extend the life of the molecules of the mvention, include the use
non-natural amino acids, for example in the D form, or, alternatively or additionally, the
use of amino acid analogs, such as sulfur-containing forms -of amino acids.
Alternatively, the polynucleotides and genes of the invention can be recombinantly
fused to elements that are useful in the preparation of immunogenic constructs for the
purposes of vaccine formulation or elements useful for the isolation of the polypeptides
provided. ”

The movlecuies of the invention may contain modifications to the C-and/or N-terminus
which include, but are not limited to amidation or acetylation. In certain embodiments,
the amino acid residues contain reactive side chains, for example carboxy side chain in
glutamic acid, that can be capped by capping groups known in the art. Acetylation
refers to the introduction of a COCHs group either at the amino terminus or on the side
chain(s) of at least one lysine in the peptide(s) or peptide fragment(s). Importantly,
acetylation can regulate protein stability. For example, analysis of in vivo acetylated
E2F1 shows that the acetylated version has a longer half-life (Martinez-Balbéas er al.,
(2000). EMBO J. 19(4):662-71; see also Takemurz ef al. (1992) J Cell Sci. 103 ( Pt
4):953-64; each of which reference is hereby incorporated in its entirety). Accordingly,
in certain embodiments, the amino-terminal of the immunospecific molecules of the
invention are modified by acetylation. In certain embodiments, a lysine side chain in
the irmnﬁnospeciﬁc molecule is modified. In yet other embodiments, the
immunospecific molecule of the invention is acetylated both at the amino terminus and
on a lysine side chain,

The present invention also encompasses the use of immunospecific polypeptides
comprising the amino acid sequence of any of the immunospecific polypeptides of the
invention with mutations (e.g., one or more amino acid substitutions) in the framework
or variable regions. Preferably, mutations in these regions maintain or enhance the
avidity and/or affinity of the antibodies for the particular antigen(s), and/or epitope, to
which they immunospecifically bind. Standard techniques known to those skilled in the
art {e.g., Immunoassays) can be used 1o assay the affinity of an antibody for a particular

antigen.
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YASWAKGRFT $fandidtechnigtiod Kol B thdsbEREATN ielf can be used to introduce mutations
in the nucleotide sequence encoding an immunospecific polypeptide of the invention, or
fragment thereof, including, e.g., site-directed mﬁtagenesis and PCR-mediated
mutagenesis, which results in amino acid substitutions. In certain embodiments, the
derivatives have conservative amino acid substitutions made at one or more predicted
non-essential amino acid residues. )

The pr:esent invention also encompasses the use of izmnnnospeciﬁc polypoeptides
comprising the amino acid sequence of any of the immunospecific polypeptides of the
invention with mutations (e.g., one or more amino acid substitutions) in the framework
or variable regions. Preferably, mutations in these regions maintain or enhance the
avidity and/or affinity of the antibodies for the particular antigen(s), and/or epitope, to
which they immunospecifically bind. Standard techniques known to those skilled in the
art {e.g., immunoassays) can be used to assay the affinity of an antibody for a particular
antigen.

Immunospecific polypeptides of the invention, or fragments thereof, with increased in
vivo half-lives can be generated by attaching to said polypeptides or fragments to
polymer molecules such as high molecular weight polyethyleneglycal (PEG). PEG can
be attached to said polypeptides or fragments with or without a multifunctional linker
either through site-specific conjugation of the PEG to the N- or C-terminus of said
polype{}tides or fragments or via epsilon-amino groups present on lysine residues.
Linear or branched polymer derivatization that results in minimal loss of biological
activity can be used. The degree of conjugation can be closely monitored by SDS-
PAGE and mass spectrometry to ensure proper conjugation of PEG molecules to the
immunospecific polypeptides or fragments of the invention. Unreacted PEG can be
separated .from polypeptide-PEG conjugates by, e.g., size exclusion or ion-exchange
chromatography:.

For some uses, including in vivo use in humans and in vitro detection assays, it may be
preferabie to use chimeric or humanized molecules. .
Nucleic acid sequences encoding rabbit Vi or V| domains that immunospecifically bind
to an antigen and/or an epitope are selected for both affinity and stability using
sequential screening methods for each characteristic.  Using the methods of the

invention, initial pools encoding rabbit variable domains will become enriched in
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sequences encoding immunospecific polypeptides, e.g., rabbit variable domains, that
exhibit high affinity for an antigen of interest as well as high stability (e.g., the capacity
to be properly expressed and folded in recombinant systems, the capacity to resist
degradation or aggregation in these systems, an to retain its fimctional characteristic of
immunospecific binding). In certain embodiments, the polypeptides encoded by the
sequences are selected for immunospecific binding to an antigen prior to being selected
for stability. In other embodiments, the polypeptides encodes by the sequences are
selected for stability prior to being selected for immunospecific binding to an antigen.
The invention encompasses methods wherein the either or both of the binding selection
and/or stability selection step(s) is repeated one or more times. The invention further
encompasses methods wherein the binding selection and stability selection steps, and/or
repeats thereof, are performed in any order one or more times.
5.1.1 Affinity Selection Using Phage Display

Rabbit Vi or Vi domains that immunospecifically bind to an antigen and/or an epitope
are selécted using the various phage display and panning methods known in the art.
Using phage display methods, functional rabbit variable domains are displayed on the
surface of phage particies which carry the polynucleotide sequences encoding them.
The phage particles are then contacted with an antigen and/or epitope of interest and the
particles exhibiting irnmunospeci';ﬁc binding to said antigen and/or epitope are selected
or identified using methods well known in the art, e.g., using labeled antigen or antigen
bound or captured to a solid surface or bead. Examples of phage display methods that
can be used in accordance with the methods of the invention include those disclosed in
Brinkman et al., J. Immunol. Methods, 182:41-50, 1995; Ames et al., J. Immunol.
Methods, 184:177-186, 1995; Kettleborough et al., Eur. J. Immunol., 24:952-958, 1994
Persic et al., Gene, 187:9-18, 1997; Burton et al., Advances in Immunology, 57:191-
280, 1994; PCT application No, PCT/GB91/01134; PCT publications WO 90/02809;
WO 91/10737; WO 92/01047, WO 92/18619; WO 93/11236; WO 95/15982; WO
95!204(51; and U.S. Pat. Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 5,427,908;
5,750,753; 5,821,047, 5,571,698; 5,427,908, 5,516,637, 5,780,225, 5,658,727,
5,733,743 and 5,969,108, each of which is incorporated herein by reference in its

entirety.
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145 WGPGTLVAVSS 146 WGQGTRVTVSS 147 WGPGTLVTGSS 148 WGQGSLVT I S S 149
RGQGSLVTI SS Light Chain Variable Domain Tables 7-10 present representative sequences of
rabbit light chain variable framework domains selected by stability assay and phage painting.
Sequence analysis of selected clones relative to initial pools indicated that the following sequences
provide enhanced stability and/or affinity, for the VL FRI domain, ELVLTQTPPSLSASVGETVRIRC
(SEQ ID NO:150) or ELVLTQTPSSVSAAVGGTVTINC (SEQ ID NO:155); for the VL FR2 domain,
WYQQKPEICPPTLLIS (SEQ ID NO:174) or WYQQKPGQRPKLLIY(SEQ ID NO:181); for the 'VL FR3
domain, GVPPRISGEEs GFrw TimES\IgAED WAy wetist@imhN Gva8pomay be obtained

GVSSRFKGSG&%MFTA& §Q¥%§\%ﬁ&@é&xﬁ§ﬁf%§a%‘3e§%%ﬁ%j oL e Vb F R4, gomain,

FGAGTINVEI G(SE O: 206) or FAFGGGTELEIL (SEQ ID NO:210). itional point mutation
studies indicate@%¥fat &nsrenyialBhiré aﬁ?o%?@h’gg lethﬁh afie AR 2dlwpeatideand/or

the presence Ofﬁxhbﬂélﬁ‘lf}l m@sm@wé%&mmlﬂgéhﬁ;@%&eqré@m andimdheRLesange At agysigine at
position 91 (the f| FR3 re&du%conferred enhanced stability and/or affinity to the VL domain. Amino

acid positions alg'e cBIARSy TEYHE Bolineiithiihe Cedomat BRyhnartadrcbanantiveis. 4.
Table 7.Amino Acigt Sequefces afidyl bE fihg draginmsefetie ablyimeiiods dfgitechaventiancertain

embodiments, each phage particle expresses a single variable domain on its surface. In
alternate embodiments, the phage particle expresses a Vy and a V¢ domain on its
surface, such that .the Vy and V(. domains interact to form binding pair.

The phage particles used in phage display and panning methods are filamentous phage
and may be selected from class I phages (e.g.,, fd, M13, f1, Ifl, ke, ZJ/Z, Ff, etc.) or
class II phages (e.g., X{, Pfl, Pf3, etc.), or derivatives thereof. The nucleotide
sequences encoding the portions of the rabbit heavy and/or light chains, e.g., rabbit Vy
or V| domains, are expressed from a phagemid vector, which drives expression of the
sequence in the host cell (i.e., bacteria) as a fusion with the gene III capsid protein (pIIT)
of phage fd or its counterpart in another filamentous phage. Phage display technology
encompasses the use of a helper phage, or a plasmid encoding complementing phage
genes, to help package the phagemid genome, wherein the pllI fusion protein is a capsid
protein therefor.

Individual phage particles expressing the portions of the rabbit heavy or light chains,
and thus comprising the nucleotide sequence encoding said portions, that exhibit
specificity for a desired antigen can be isolated from the library using screening
methods known in the art (see, e.g., Gherardi et al., 1990, J Immunol Meth 126:61-68,
hereby incorporated by reference herein in its entirety). Selection may be accomplished
by anchoring the antigen and/or epitope of interest to a solid surface (e.g., culture dish,
nicrotitre plate, chromatography beads, magnetic beads, etc.) and passing the library of
phage particles over the bound antigen ad/or epitope. Those individual phage that bind
are retained after washing and optionally detected by any detection system known in the
art {e.g., anti-fd antibody-enzyme conjugates). In specific embodiments, the plil fusion
protein further comprises a target amino acid sequence to facilitate detection by anti-
target antibody-enzyme conjugates. Bound phage particles may be removed under

increasingly stringent wash conditions 1o select for increasing binding affinity. The
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SEQ ID NO ALIGNMENT POSITION 1-23 150 ELVLTQTPHLSASVGETVRIRC 151
ELDMTQTPASVSE PVGGTVTI KC 152 ELVLTQT PS PVSAAVGGTVT IKC 153 ELDLTQT
PASVSEPVGGTVTI KC 154 ELVLTQTPSSASEPVGGTATIKC 155 ELVLTQT PS
SVSAAVGGTVTINC 156 ELDMTQT PASVSAAVGGTVT | NC 157 ELDLTQT PASVEVAVGGTVT INC

158 ELDMTQTPSSVSAAVGGTVTINC 159

stringency of the wash condition can be increased by any method known in the art, e.2.,
by alteration of the wash pH, by increasing the time of the wash, by adding detergent to
the wash solution, etc. In specific embodiments, the set of bound phage particles is
collected and re-selected for immunospecific binding to target antigen and/or epitope
one or more times. Phage display selection may be performed before or after or both
before and after selection of polypeptides of the invention by stability analysis.

Phage display technology can be used to increase the aﬁnitykofl an iiﬁmunospeéiﬁc
polypeptide of the invention for a target antigen and/or epitope. The technology,
referred to as affinity maturation, employs mutagenesis or CDR walking and re-
selection using target antigen and/or an epitope thereof to identify amino acid sequences
of the invention that bind with higher affinity to the antigen when compared with the
initial pool of selected sequences. Mutagenizing entire codons rather than single
nucleotides results in a sermi-randomized repertoire of amino acid mutations. Libraries
can be constructed consisting of a pool of variant clones each of which differs by a
single amino acid alteration in a single CDR and which contain variants representing
each possible amino acid substitution for each CDR residue. Mutants with increased
binding affinity for the antigen can be screened by contacting the immobilized mutants
with labeled antigen. Any screening method known in the art can be used to identify
mutant antibodies with increased avidity to the antigen (e.g., ELISA) (See Wu et al,
1998, Proc Nafl. Acad. Sci. USA 095:6037; Yelton et al., 1995, J. Immunology
155:1994, each of which is hereby incorporated by reference herein in its entirety).

The binding specificity of the polypeptides of the invention may be evaluated by any
method known in the art for determining binding-pair interactions, inciuding, but not
limited to ELISA, western blot, surface plasmon resonance (e.g., BlAcore) and
radioimmunoassay. Any method known in the art for assessing binding polypeptide
specificity may be used to identify polypeptides of the invention that exhibit a Kd of
greater than 0.001 nM but not greater than 5 nM, not greater than 10 nM, not greater
than 15 nM, not greater than 20 nM, not greater than 25 nM, not greater than 30 nM, not
greater than 35 nM, not greater than 40 nM, not greater than 45 nM, or not greater than
50 nM. In certain embodiments, the isolated Vy or Vi domains of the invention exhibit
a Kd of no greater than 5 nM, no greater than 10 nM, no greater than 15 nM, no greater

than 20 nM, no greater than 25 nM, no greater than 30 nM, no greater than 35 nM, no



ELVMTQTPASVSAAVGGTVT INC 160 ELVMTQTPASVEAAVGDSVTINC 161 ELVLTQT PAS VSE
PVGGTVTI KC 162 ELVLTQT PS PVSAAVGGTVTI S C 163 ELVMTQTESPVSAPVGGTVTIKC 164
ELVLTQTPSSKSVPVGETVTINC 165 ELDMTQT PS SKSVIWRGTVS | S C 166 ELVLTQS PS
SKSVPVGDTVT INC 167 ELDLTQT PPS LSASVGETVRIRC 168 ELDLTQTPASVEAAVGGTVTIKC
169 ELVMTQT PS PVSAAVGGTVT | SC

greater than 40 nM, no greater than 45 nM, or no greater than 50 nM as determined by
BlAcore assay. "

The present invention also provides for immunospecific polypeptides of the invention,
or fragments thereof, that have a high binding affinity for the antigen of interest. In a
specific embodiment, an immunospecific polypeptide of the present invention or
fragment thereof has an association rate constant or k,, rate (antibbdy (Ab)+antigen
(Ag) Ab-Ag) of at least 10° M s, at least 5x10° M™ g at least 10° M 57 at least
5x10° M 57, at least 10" M 57, at least 5x10° M 57, or at least 10* M! s!. In a
preferred embodiment, an immunospecific polypeptide of the present invention or
fragment thereof has a k., of at least 2x10° M™' !, at least 5x10° M"! s at least 10° M
s, at least 5x10° M s, at least 10 M M s, at least 5x10" M 7, or at least 10° M
s

In another embodiment, an immunospecific polypeptide of the present invention or
fragment thereof has a ko rate (antibody (Ab)+antigen (Ag) Ab-Ag) of less than 10 s~
', Iess than 5x107 s, less than 107 s, less than 5x107 57, less than 107 s, less than
5x107 57, less than 10™ 57!, less than 5x10°* s, Jess than 107 57, Jess than 5x10° 57,
less than 10°® s'!,, less than 5x10°¢ s, less than 107 s“l, less than 5x107 s, less than 10°®
s’l, less than 5x10° s'l, less than 107° s, fess than 5x107° s”‘, or less than 10'% s, Ina
preferred embodiment, an immunospecific polypeptide of the present invention or
fragment thereof has a kg of less than 5x107 s, less than 107 577, less than 5x107 57,
less than 107 57!, less than 5x10° s, less than 107 s, less than 5x107 ™!, less than 108
s legs than 5x107% s“}, less than 107 57, less than 5x107° s‘;, or Iess___than 107057

In still other embodiments, an immunospecific polypeptide of the present invention or
fragment thereof has an affinity constant or K, (keu /kot} Of at least 10° M1, at least
5x10° M, at least 10° M1, at least 5x10° M'I, at least 10" M!, at least 5x10* M, at
least 10° M, at least 5x10° M’], at least 10° M, at least 5x10° M7, at least 107 M'I, at
least 5x107 M", at Jeast 108 M, at least 5x10° M, at least 1¢° M7, at least 5x10° M™',
at least 10' M, at least SXEOEG’M'E, at least 10" M, at least 5x10' M, at least 10"
M“', at least 5x10'2 M'}, at least 10% M'}, at least 5x10" M'i, at least 10" ML, at least
5x10% M, at least 10'° M, or at least 5x10'° M. In yet another embodiment, an
immunospecific polypeptide of the present invention or fragment thereof has a

dissociation constant or Ky (kegr /Kes) Of less than 107 M, less than 3x10™ M, less than
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170 ELVLTQTPSSKSVPVGDTVI INC 171 ELVLTQS PS -VSGAVGGTVI INC 172 ELVL TQT PS
SVEAAVGGTVTIKC 173 ELVLTQTPASVEAAVGGTVT | KC Table 8.Amino Acid Sequences of Vt,
FR2 domains selected by methods of the invention SEQ ID NO ALIGNMENT POSITION 38-52 174
WYQQKPEKPPTLLI S 175 WYQQKPGQPPKLLIY 176 WYQQKPGQPPKRLIY 177
WYQLKPGQPPKLLIY

¥

10 M, less than 5x10° M, less than 107 M, less than 5x107 M, less than 10" M, less
than 5x10°° M, less than 10 M, less than 5x10® M, less than 107 M, less than 5x107
M, less than 10 M, less than 5x10° M, less than 10°° M, less than 5x107 M, less than
107 M, less than 5x10™° M, less than 107 M, less than 5x10”" M, less than 10°% M,
less than 5x10°"2 M, less than 10 M, less than 5x10"% M, less than 10™ M, less than
5x1074 M, less than 107 M, or less than 5x107° M.

5.1.2 Solubility/Stability Selection of Immunospecific Polypeptides
Nucleotide sequences encoding rabbit Vi; or Vi domains that exhibit high stability are
selected using a modified chloramphenicol resistance assay. The assay selects for
polypeptides that exhibit remain soluble, are properly folded, and resist aggregation
during recombinant expression.
The method of stability selection is based on assessing so}ubiiitif of the recombinant
protein!as expressed in E. coli as a fusion with chloramphenicol acetyltransferase
(“CAT”), the enzyme responsible for conferring bacterial resistance to the antibiotic
chloramphenicol. CAT is a highly soluble homotrimeric protein of 25 kDa molecular
weight that has been shown to maintain activity when fused to a variety of other
proteins (Robben et al., 1993, Gene 126:109-113). The level of activity of CAT in
fusion proteins (and thus resistance to chioramphenicol), however, is significantly lower
when the gene is expressed in a fusion protein with insoluble protein than when
expressed as a comstruct with soluble protein. Accordingly, soluble forms of the
polypeptides of the invention (e.g., rabbit Vy and V; domains) can be selected out of a
large pool of potential proteins by selection with chloramphenicol. Bacteria comprising
the nucleotide sequences of the invention may be selected using liquid media or
bacterial plates. The present invention encompasses methods comprising culturing said
transformed bacteria on selective media comprising at least 0.1 mM, at least-0.2 mM, at
least 0.4 mM, at least 0.6 mM, at least 0.8 mM, at least 1.0 mM, at least 1.2 mM, at least
14 mM, at least 1.6 mM, at least 1.8 mM, at least 2.0 mM, at least 2.5 mM, at least 3.0
mM, at least 5.0 mM, at least 10 mM, at least 153 mM, or at least 20 mM
chloramphenicol. The bacteria may be transformed, and the DNA extracted from the
selected bacteria, by any method known in the art.
The invention also encompasses other assays known in the art for evaluation of protein

stability. Nonlimiting examples of such assays are single molecule force spectroscopy,
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178 WYQQKPGQPPKPLIY 179 WFQQKPGQPPKLLIY 180 WYQQKPGKPPTLLIS 181
WYQQKPGQRPKLLIY 182 WYQQKAGKPPTLLIY Table 9.Amino Acid Sequences of NI FR3
domains selected by methods of the invention SEQ ID NO ALIGNMENT POSITION 60-91 183
GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC 184 GVSSRFKGSGSGTEFTLTISGVQCDDAATYYC
185 GVSSRFKGSRSGTEYTLTISDIECADAAMC

assessment of alterations in intrinsic fluorescence, assessment of thermal denaturation,
e.g.. monitored by dynamic light scattering (“DLS"), and resistance to SDS denaturation
(see, e.g., U.S. Patent Application publication 2006/0099647, hereby incorporated by
reference in its entirety). The methods of the present invention further encompass
determination of the Gibbs free energy of folding (AGy.u) as 2 method of determining
stability. In certain embodiments AGy.; of the molecules of the invention is about 1
ki/mol, about 2 kJ/mol, about 4 kJ/mol, about 6 kJ/mol, about § kJ/mol, about 10
kJ/mol, about 12 kJ/mol, about 14 kJ/mol, about 16 kJ/mol, about 18 kJ/mol, about 20
kJ/mol, about 21 kJ/mo}, about 22 kl/mol, about 23 kJ/mol, about 24 kl/mol, about 25
kJ/mol, about 26 kJ/mol, about 27 kJ/mol, about 28 k}/mol, about 29 klJ/mol, about 30
kJ/mol, about 32 kl/mol, about 34 ki/mol, about 36 ki/mol, about 38 kl/mol, about 40
kJ/mol, about 45 kJ/mol, or about 50 ki/mol.

Any other method known in the art for monitoring protein folding/unfolding may also
be used in accordance with the methods of the invention.

3.2  Humanized Molecules

In preferred embodiments, the immunospecific polypeptides of the invention and/or
fragments thereof are humanized. A humanized molecule of the present invention is a
polypeptide comprising at least one immunoglobulin variable domain (or a variant or
fragment thereof) that is capable of immunospecifically binding to a predetermined
antigen and that comprises a framework region having substantially the amino acid
sequence of a human immunoglobulin and a CDR having substantially the amino acid
sequence of a rabbit immunoglobulin isolated and/or identified by the methods
described herein. A humanized immunospecific polypeptide of the invention may
comprise substantially all of at least one, or, in certain embodiments, two, variable
domains in which all or substantially all of the CDR regions correspond to those of a
rabbit variable domain isolated/identified by the methods of the present invention (i.e.,
donor domain/regions) and all or substantially all of the framework regions are those of
a human immunoglobulin consensus sequence. In certain embodiments, a humanized
molecule of the invention also comprises at least a portion of an immunoglobulin
constant region (Fc), typically that of 2 human immunoglobulin. The constant domains
of the humanized molecules of the invention may be selected with respect to the

proposed function of the immunospecific polypeptide, e.g., antibody, in particular the



186 GVSSRFKGSGSGTEFTLT | SDVQCDDAATYYC 187 GVPS
FKGSGSGTEFTLTISDLECADAATYYC 88 GVPSRFRGSGSGTEFTLTISGMKAEDAATYYC 189
GVSSRFKGSGSGTQFTLTISDLECDDAATTYC 190 GVPSRFKGSGSGTEYTLTISGVECDDAATTYC

191 GVPPRFSGSGAGTQFTLTISDLECDDAATYYC 192
GVPSRFKGSGSGAQFTLTISDLECDDAATYYC 193 GVPSRFKGSGSGTQFTLTISDLECDDAATYYC

194 GVPSRFKGSGSGTEFTLTISGVQCDDAATYFC 195
GVPSRFKGSGSGTQFTLTISDVVCDDAATYYC 196

effector function which may be required. In some embodiments, the constant domains
of the humanized molecules of the invention are human IgA, IgE, 1gG or IgM domains.
In a specific embodiment, human IgG constant domains, especially of the IgG1 and
Ig(G3 isotypes are used, when the humanized molecules of the invention are intended for
therapeutic uses and antibody effector functions are desirc;d. In alternative
embodiments, 1gG2 and IgG4 isotypes are used when the humanized molecule of the
inverition is intended for therapeutic ‘purposes and antibody effector function is not
required.

In some embodiments, the immunospecific polypeptides of the ihvention comprise only
a heavy chain, only a light chain, only a Vy domain, only a Vi domain, or any
combination of the above fragments and/or domains. In other embodiments, the
immunospecific polypeptide, or fragment, of the invention may further comprise none,
one, or one or more of the CHI, hinge, CH2, CH3, and CH4 regions of the heavy chain.
In other embodiments, the immunospecific polypeptide, or fragment, of the invention
does not comprise 2 CL domain. The immunospecific polypeptide, or fragment, of the
invention may comprise a receptor antibody selected from any class of
immunoglobulins, including IgM, IgG, IgD, IgA and IgE, and any 1sotype, including
1gGi, 18Gy, IgG; and IgGs. In some embodiments, the constant domain is a complement
fixing constant domain where it is desired that the humanized molecule, e.g., antibody,
exhibit cytotoxic activity, and the class is typically IgG,. In other embodiments, where
such cytotoxic activity is not desirable, the constant domain may be of the 1gG, class.
The humanized molecule of the invention may comprise sequences from more than one
class or isotype, and selecting particular constant domains to optimize desired effector
functions is within the ordinary skill in the art.

The framework and CDR regions of a humanized molecule of the invention need not
correspond precisely to the parental sequences, e.g., the donor rabbit CDR or the
consensus framework may be mutagenized by substitution, insertion or deletion of at
least one residue so that the CDR or framework residue at that site does not correspond
to either the consensus or the donor molecule. Such mutations, however, are preferably
not extensive. Usually, at least 75% of the humanized residues will correspond to those
of the parental framework region (FR) and CDR sequences, more often 90%, and most

preferably greater than 95%. Humanized molecules, in particular, antibodies, can be
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GVPSRFKGSGSGTDFTLTISSVECDDAATTYC 197 GVPSRFSGSGSGTQFTLTISDLECDDAATYYC
198 GVPPRFSGSGSGADYTLTIGGVQAEDAATYYC 199
GVPSRFKGSGSGTQFTLTISDVQCDDAATYYC 200 GVS SRFKGS GS GT QFTL TINDLE C
DDAAT nt 201 GVPSRFKGSGSGTQFTLTISDVVCDDAATYGC 202
GVPSRFKGSGSGTQFTLTISGVQCDDAATYMC 203 GVPSRFSGSGSGTEFTLTINDLDCDDAATYYC
204 GVPSIRFKGSGSGTQFTLTISDLECADAATYYC 205
GVSSRFKGSGSGTQFTLTISGVQCADAATYYC theinvention

produced using variety of techmiques known in the art, including but not limited to,

CDR-grafting (European Patent No. EP 239,400; International Publication No. WO
91/09967; and U.S. Pat. Nos. 5,225,539, 5,530,101, and 5,585,089), veneering or
resurfacing (European Patent Nos. EP 592,106 and EP 519,596, Padlaxi, 1991,
Molecular Immunology 28(4/5):489-498; Studnicka et al., 1994, Pr{')tein Engineering
7(6):805-814; and Roguska et al., 1994, Proc Natl Acad Sci USA 91:969-973), chain
shuffling (U.S. Pat. No. 5,563,332}, and techniques disclosed in, e.g., U.S. Pat. Nos.
6,407,213, 5,766,886, 5,585,089, International Publication No. WO 9317103, Tan et al,
2002, 1. Immunol. 169:1119—25,'Caldas et al., 2000, Protein Eng. 13:353-60; Morea et
al., 2000, Methods 20:267-79, Baca et al., 1997, 1. Biol. Chem. 272:10678-84, Roguska
et al, 1996, Protein Eng. 9:895-904, Couto et al., 1995, Cancer Res. 55 (23
Supp):5973s-5977s, Couto et al., 1995, Cancer Res. 55:1717-22, Sandhu, 1994, Gene
150:409-10, Pedersen et al., 1994, J. Mol. Biol. 235:959-73, Jonés et al., 1986, Nature
321:522-525, Riechmann et al., 1988, Nature 332:323, and Presta, 1992, Curr. Op.
Struct. Biol. 2:593-596. Often, framework residues in the framework regions will be
substituted with the corresponding residue from the CDR or the donor rabbit variable
domain to alter, preferably mmprove, antigen binding (i.e, substitution the scaffold
amino acid sequences and/or residues identified by the methods of the present
invention). These framework substitutions are identified by methods well known in the
art, e.g., by modeling of the interactions of the CDR and framework residues to identify
framework residues important for antigen binding and sequence comparison to identify
unusual framework residues at particular positions. (See, e.g., Queen et aI.; U.8. Pat.
No. 5,585,089; U.S. Publication Nos. 2004/0049014 and 2003/0229208; U.S. Pat. Nos.
6,350,861; 6,180,370; 5,693,762, 5,693,761; 5,585,089; and 5,530,101 and Riechmann
et al., 1988, Nature 332:323, all of which are incorporated herein by reference in their
entireties). ). The term “humanization” also includes methods of protein and/or
antibody resurfacing such as those disclosed in U.S. patents 5,770,196; 5,776,866; 5,
821,123; and 5,896,619, each to Studnicka et al. {each of which is incorporated herein
by reference in its entirety).

In some embodiments, the immunospecific polypeptides, or fragments thereof, of the
invention comprise a humanized molecule wherein at least one CDR from the donor

rabbit variable domain is grafted onto the recipient framcwork region. In other

44



SEQ ID NO ALIGNMENT POSITION 106-1163 206 F--GAGTNVEIK- 207 F--GGGTEVVVK- 208
F--GGGTELEIL- 209 F--GGGTQLTVTG 210 FAFGGGTELEI - CLAIMS 1.A method for producing a
rabbit VL or VH domain that immunospecifically binds to an antigen, said method comprising: a)
selecting from a phage expression library a set of DNA sequences that encode Vu or VL domains that
immunospecifically bind to said antigen, said phage expression library prepared from DNA or cDNA
sequences that encode VH or VL domains and that were obtained from a biological sample of a rabbit
containing cells that express immunoglobulins; and b) expressing said set of sequences, or a subset

thereof, in bactesiz8gidHEIOR RIIGNILR ﬁﬁiﬁﬁﬁ%@t@ﬁ%@@léﬁ@a{w%&w@g@% s

resistance by virtue of CAT expressjon, and obtaining sequences encoding rabbit Vu or
from the selectelHSRHERY. BeAHRASB P FEtBIGH BISHVEENYH domain that immunospecifically
binds to an antigen, sa&¢ metobéheamavisiegilay expressing sequences of DNA or cDNA that encode

Vu or VL domains in bacteria as a fusion protein with CAT, wherein said DNA or cDNA sequences
e Pl AT P PR S AR e IHER SHFE RAGRD AoBAins,

were obtained from e{rbe%?oréli%gflslample 0
immunospecific polypeptide are derived from different immunoglobulin molecules such

as molecules having a variable region derived from a rabbit heavy chain or light chain
and a human immunoglobulin constant region. Methods for producing chimeric
antibodies are known in the art. See e.g., Morrison, 1985, Science 229:1202; Oi et al,,
1986, BioTechniques 4:214; Gillies et al., 1989, I. Immunol. Methods 125:191-202; and
U.S. Pat. Nos. 6,311,415, 5,807,715, 4,816,567, and 4,816,397, which are incorporated
herein by reference in their entirety. Chimeric molecules of the invention comprising
one or more CDRs from the rabbit donor molecules of the invention and frarnework
regions from a human immunoglobulin molecule can be produced using a variety of
techniques known in the art including, for example, CDR-grafting (EP 239,400;
International Publication No. WO 91/09967; and U.S. Pat. Nos. 5,225,539, 5,530,101,
and 5,585,089), veneering or resurfacing (EP 592,106; EP 519,596; Padlan, 1991,
Molecular Immunology 28(4/5):489-498; Studnicka et al., 1994, Protein Engineering
7:805; and Roguska et al., 1994, PNAS 91:969), and chain shuffling (U.S. Pat. No.
5,565,332). Each of the above-identified references is incorporated herein by reference
in its entirety.

Often, framework residues in the framework regions- will be substituted with the
corresponding residue from the CDR rabbit donor variable domains to alter, preferably
improve, antigen binding. These framework substitutions are identified by methods well
known in the art, e.g., by modeling of the interactions of the CDR and framework
residues to identify framework residues important for antigen binding and sequence
comparison to identify unusual framework residues at particular positions. (See, e.g.,
U.S. Pat. No. 5,585,089; and Riechmann et al., 1988, Nature 332:323. which are
incorporated herein by reference in their entireties.).

5.4 Conjugate Molecules

The present invention encompasses immunospecific polypeptides, e.g., antibodies,
recombinantly fused or chemically conjugated (including both covalently and non-

covalently conjugations) to heterologous polypeptides (i.e., an unrelated polypeptide; or
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b) selecting bacteria that have chloramphenicol resistance by virtue of CAT expression, and obtaining
the set of sequences encoding rabbit Vu or VL domains from the selected bacteria; and c) selecting
from a phage expression library DNA sequences that encode VH or VL domains that
immunospecifically bind to said antigen, wherein said library is prepared from said set of sequences,
or subset thereof. 3.The method of claim 1 or 2, wherein said rabbit biological sample is from a rabbit
that has been immunized with said antigen. 4.The method of claim I, wherein step a) is repeated one
or more times. 5.The method of claim 2, wherein step c) is repeated one or more times. 6.The method

of claim 1, 2 or 3owiareigadipRiftiopigaliSempie camassses plassesoeis dst ¥ meibad g6 claim 1, 2 or

3, wherei id piological I ' hoid, b , 1dix tissue. 8.Th
othod of caim S iwkthelh, EAR 2ArmPla i S bAE it S G ATy ABRP €55 spleen

tissue. 9. The npethpeptifigidimanemhefesivsgichammpithecknpsisasdymphniddisale avedseiddymphoid
Claim 1 o1 an argbeH DR T PR R B R EA P GG Tb Chrein said
antibody is a sirigieehaimasitisodgd for Fheplketiodagarivagrirgote bolxirplidewheetivsiidealitibody is
ragment, 14, T A O e Shrd bt e ko oD AR ent
15. The antibod{P JPHSgHFESY She mivRntion i rerhikiiimamennsascidi et fatprtiicalsr Tk snfissdy or
fragment of claifeckromdergirsait aptinodydsiandinDaty. Heferd g ARRYYpr BR0MEpsel.alaim 10,
wherein said anztaix?t?g nlilgcgills*fﬁgtlgl% o%ﬂgg %%}ypeptides, may be used for example to target the

immunospecific polypeptides of the invention to particular serum proteins or protein

targets, either in vitro or in vivo, by fusing or conjugating the molecules of the invention

to heterologous polypeptides that exhibit immunospecificity for particular ¢ serum

proteins or target proteins. Such fusions or conjugations result in bispecific or

multispecific polypeptides of the invention. The immunospecific polypeptides of the

invention fused or conjugated to heterologous polypeptides may also be used in in vitro

immunoassays and purification methods using methods known in the art. See e.g., PCT

Publication No. WO 93/21232; EP 439,095; Naramura et al., 1994, Immuno}. Lett.,

39:91-99; U.S. Pat. No. 5,474,981; Gillies et al., 1992, Proc Natl Acad Sci, 89:1428-

1432; and Fell et al., 1991, J. Imihunol., 146:2446-2452, each of which is incorporated

herein by reference in its entirety.

Further, an immunospecific polypeptide of the invention may be conjugated to a

therapeutic agent or drug moiety that modifies a given biological response. Therapeutic

agents or drug moileties are not to be construed as limited to dlassical chemical

therapeutic agents. For example, the drug moiety may be a protein or polypeptide

possessing a desired biological activity. Such proteins may include, for example, a toxin

such as abrin, ricin A, pseudomonas exotoxin (i.e., PE-40), or diphtheria toxin, ricin,

gelonin, and pokeweed antiviral protein, a protein such as tumor necrosis factor,

interferons inchuding, buti not limited to, .alpha-interferon (IFN-.alpha.), .beta.-

interferon (IFN-.beta.), nerve growth factor (NGF), platelet derived growth factor

(PDGF), tissue plasminogen activator (TPA); an apoptotic agent (e.g., TNF-.alpha.,

TNF-beta., AIM I as disclosed in PCT Publication No. WO 97/33899), AIM I (see,

e.g., PCT Publication No. WO 07/34911), Fas Ligand (Takahashi et al., 1994, J.
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18. The antibody or fragment of claim 10, wherein said antibody is a nanobody. 19. The antibody or
fragment of claim 10, wherein said antibody does not comprise a CHI domain. 20. A chimeric version
of the antibody or fragment of any one of claims 10-19. 21. A humanized version of the antibody or
fragment of any one of claims 9-11. 22. The antibody or fragment of claim 10, wherein said antigen is
not immunogenic in mice or rats. 23. The method of claim 1 or 2, wherein said antigen is not
immunogenic in mice ot,rats. 24. The method of claim 1 or 2, wherein in step (b) said selection is
selection at a chloramphenicol concentration of at least 1.8 mM. 25. The method of claim 1 or 2,

wherein the recaminasit, ¥ri S§ Visdomain e BFOTFhatileash3%Cnith odhe imsathoglebglaim 1 or 2,
wherein the recombinant VH or. VL domain exhibits a Kd for said antigen of no greater than 20 TIM 27.

A polypeptide th%lgﬁnnt]rﬁﬂnags&%ﬁ%%ﬁ?f 08850 e FARREANT SRiGWORHLRkE ofisiEs®ne or
both of a rabbit W4spons¢Lntiuiifein st deefonaixhapizonelpnphokenef @£ Hindavatn-CH2domain, CH3

domain or CL. in;.ar does;noshave one of a VH.0r Vi domain, 28, The polypeptide of claim 27
which does notdé%%ﬁgﬁgggé ra t!)% \"/Iﬁll’ df’r‘r@ﬁ‘.’%&ﬁrmﬁéo ypept e“é‘f°éi%ﬁm"2§w)ﬁ$a§%oégiﬂ%¥
comprise a VH §6muliiiae daspediaMthSF thaandapbitl @G tréquylypepliding fataim 27-G8kh)does not

comprise a rabtikattofpaiteidy s BRkRERIS:CLARIELA0 MyGh gl pomptise 3 lydomain
w

of a species other than rabbit. 32. The polypeptide of claim 2 ichdoes not co pﬁ'éegéog , domain
33. The polypeptftiBeR¢lalrhiDy bPHaisHies? wHkIPIRIEShot comprise a CH2 domain. 34. The

polypeptide of claiminésiiitic JdMiuphddes nR!iaomBtsea GHANMAIR-A2r Sog.BRlpeqtisle of
claim 27, wherein said Qet:igoe? islnc%t im%no,?ggli in r@ice or rats. 36. The polypeptide of claim 27,
IR RETH S df‘? PFtersd pokaslineats-She ke amingrefifisaid

o s 3 peptl ac
wherein said po?ype%?? eisa S|ﬁg
polypeptide is assivgecelomainhexaibodigine peptide, such as the tag provided in a pQE vector

(QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, Calif, 91311 ), among others, many of
which are commercially available. As described in Gentz et al., 1989, Proc. Natl, Acad.
Sci. USA, 86:821-824. Other peptide tags useful for purification include, but are not
limited to, the hemagglutinin "HA" tag, which corresponds to an epitope derived from
the influenza hemagglutinin protein (Wilson et al., 1984,Cell, 37767, hereby
incorporated by reference in its entirety) and the "flag" tag (Knappik et al., 1994,
Biotechniques, 17(4):754-761, hereby incorporated by reference in its entirety}. |
The present invention further includes the use of compositions comprising heterologou;s
polypeptides fused or conjugated to fragments of the molecules of the invention. For
example, the heterologous polypeptides may be fused or conjugated to a Fab fragment,
Fc fragment, Fv fragment, F(ab), fragment, scFv, minibody, nanobody or portion
thereof. Methods for fusing or conjugating polypeptides to antibody portions are known
in the art. See, e.g,, U.S. Pat. Nos. 5,336,603, 5,622,929, 5,359,046, 5,349,053,
5,447,851, and 5,112,946; EP 307,434; EP 367,166; International Publication Nos. WO
96/04388 and WO 91/06570; Ashkenazi et al., 1991, Proc. Natl. Acad. Sci. USA 88:
10535-10539; Zheng et al, 1995, J. Immunol. 154:5590-5600; and Vil et al., 1992,
Proc. Natl. Acad. Sci. USA 89:11337-11341 (said references incorporated by reference
in their entireties).

Additional fusion proteins may be generated through the techniques of gene-shuffling,
motif-shuffling, exon-shuffling, and/or codon-shuffling (collectively refefred to as
"DNA shuffling"). DNA shuffling may be employed to alter the activities of the

mmmunospecific polypeptides of the invention, e.g., antibodies, or fragments thereof
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38. The polypeptide of claim 27, wherein said polypeptide is an antibody fragment. 39. The fragment of
claim 38, wherein said fragment is a Fab, Fab’, F(ab’), or Fs, fragment. 40. The polypeptide of claim
27, wherein said polypeptide is a minibody. 41. The polypeptide of claim 27, wherein said polypeptide
is a diabody. 42. The polypeptide of claim 27, wherein said polypeptide is a bispecific antibody or a
multispecific antibody. 43. The polypeptide or fragment of claim 27, wherein said polypeptide is a
nanobody. 44. The polypeptide of claim 27 further comprises a therapeutic agent, an
albumin-interacting peptide, a fibronectin interacting peptide, fibronectin, albumin, protein A, or protein

G. 45. The polypeplideibadaimAtapihareinaaid heraneidicaannkisa AAUKR. A5 RR)ypeptide
of claim 27, Wheéeegn swdﬁpa?f pekpgd}ls further conjugated to a therapeutic agent, an
albumin-interacting pestae, & fibronectn ?@ragtﬁ%’g tideS fbtotrectife AiFdminSpfotéfi Amer protein
G. 4b7.dThe 20Iy;ﬁe&3fﬂé5(8t daanﬂtﬁ:z:l/\&’teaEJdeam mﬁmpm%%aggm&s}ﬂ&ytgtmg[ $iRN 3. The
antibody or ragme el erein said antibody or frag t is further conjugated to a
therapeutic agent, an ?ﬂbum@n%%%ee%%?}hg §Z§)ti§§?§sﬂ5’r§ﬁeaiﬁ n{?rgg’;it}ﬁa I;)gdﬂ{jel%gf%b?éﬁé@ﬁﬁ,
albumin, protein%}"@;qﬁrcﬁéﬁh Blagg, Tf@&olﬁi@”mtdmiqﬁcﬂai?r:i% (\j/{hmrbimﬁaiﬁeﬁaer:p@wc agentis a
cytotoxin or SiRNAn1RQ+6nR AMReRLdE; g;gﬂquj ifi inds an antigen, wherein sai
polypeptide coml%erii)ses :Jne or both%’?la rabbit VH rg\%%%%%meﬁfinfpséﬁgaé%?§as%?8ﬁ1§]8fa “(l Oege

aVHFR1domaini& iR oafitsaiata dberseh s e vzt PSRERIAERE foREA SIEFeTORAS (SEQ

ID NO:57); (b) &¥/kiER2 Brbai: haeRete e RingAF it SaEURRRE LYW YRQARGIRHEWIG(SEQ ID
NO:69); (c)aVH FR3 damain having the amino acid sequence
YATWVNGRFTIEHTS &*gﬁiﬂﬂaﬂ?ﬁﬁ%ﬁ?%ﬁ@(@@@qﬁwo:%); (d) a VH FR4 domain

having the amindhacjulesenjuenesivi GREGTWTYSE{ Shuid Peitl3Rilyfepmids kRjdemainhaving
theaminoacidsegllégggsqiglaylgﬂ%?aggu i%%%%YGEJ{'}ﬁR&Cﬁg&?SEQCJ]E Iﬁeo ujégg )c%;gnostically to, for
example, monitor the development or progression of a disease, disorder or infection as
part of a clinical testing procedure to, e.g., determine the efficacy of a given treatment
regimen. Detection can be facilitated by coupling the polypeptide of the invention to a
detectable substance. Examples of detectable substances include various ‘enzymes,
prosthetic  groups, fluorescent materials, luminescent materials, bioluminescent
materials, radioactive materials, positron emitting metals, and nonradioactive
paramagnetic metal ions. The detectable substance may be coupled or conjugated either
directly to the .immunospecific polypeptide of the invention or indirectly, through an
intermediate (such as, for example, a linker known in the art) using techniques known in
the art. See, for example, U.S. Pat. No. 4,741,900 (hereby incorporated by reference in
its entirety) for metal ions which can be conjugated to antibodies for use as diagnostics
according to the present invention. Such diagnosis and detection can be accompilished
by coupling the polypeptide of the invention to detectable substances including, but not
limited to, various enzymes, enzymes including, but not limited to, horseradish
peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; prosthetic
group complexes such as, but not limited to, streptavidin/biotin and avidin/biotin,
fluorescent materials such as, but not limited to, umbelliferone, fluorescein, fluorescein
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or
phycoerythrin; luminescent material such as, but not limited to, luminol; bioluminescent
maierials such as, but not limited to, luciferase, luciferin, and aequorin; radioactive

material such as, but not limited to, bismuth (**Bi), carbon ('*C), chromium (*'Cr),

48



ELVLTQTPSSVSAAVGGTVTINC (SEQ ID NO:155); (f) a VL FR2 domain having the amino acid
sequence WYQQKPEKPPTLLIS (SEQ ID NO:174) or WYQQKPOQRPKLLIY(SEQ ID NO:181); (g) a
VL FR3 domain having the amino acid sequence GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC
(SEQ ID NO:183) or GVSSRFKGSGSGTQFTLTISGVQCADAATYYC (SEQ ID NO:205); or (h) a VL
FR4 domain having the amino acid sequence FGAGTNVEIK (SEQ ID NO:206) or FAFGGGTELEIL
(SEQ ID NO:210). 51. A polypeptide that immunospecifically binds an antigen, wherein said
polypeptide comprises one or both of a rabbit VH or a VL domain, and further comprise at least one of

(@) in the VH FRdamelit., phepxlalanine atasiting o (Rhdn thedd,3 BRR gomaip, 2 digiamic acid

at position 53; (c) in the V ER2 domain, an,arginine at pogition, p4; (ﬂl in the VF., oma

glycine at positi8FBALEN ih (A\RY R donTath, BAWR Aindnat pBsitiolss: 1) iiedine VA CORY domain,
a cysteine at posfiiofi' Bdlghinithe w&g&%tdﬁméﬁmﬁ,%&ﬁ@ﬁ%ﬁsﬁ@?ﬁéﬁ%}%@&%ﬂ%&@%ﬁiFR4
o 3 SSRGS R D e P (ot Aol S SO e
at position 91 wihengims4 /¥ RasitiRs)arehadoonditf’ i, pestienisef &RV demainar VB demain
sequence aligngaents,in %4% ,335’1@%4 r?sggfti&?cl,%Ti ulrgsIﬁg)é%Es%ng g_z% SI% 1llJnlgtli\lucllnE I;%'CI:')IQNG
<110> TechnoPhage, Inyestigacao e ggenvdlyl_mengo em BiGtecno OélC&l Sﬁ e 175
thallium (“ITi), tin (S, **'Sn), tritium ("H), xenon (*°Xe), ytterbium (77Yh, " 7YD),
yitrium (*°Y), zinc (“Zn); positron emitting metals using various positron emission
tomographies, and nonradioactive paramagnetic metal ions. Additionally, any of the
above tracer radio metals may exhibit therapeutic effect whex; conjugated to an
immunospecific polypeptide in accordance with the methods of the invention.
An immunospecific polypeptide of the invention may be conjugated to a therapeutic
moiety such as a cytotoxin (e.g., a cytostatic or cytocidal agent), a therapeutic agent or a
radioactive element (e.g., alpha-emitters, gamma-emitters, etc.). Cytotoxins or cytotoxic
agents include any agent that is detrimental to cells. Examples include paclitaxol,
cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide,
tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy
anthracin dione, mitoxantrone, mithramycin, actinomyein D, 1-dehydrotestosterone,
glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and puromycin and analogs
or homologs thereof. Therapeutic agents include, but are not limited to, antimetabolites
(e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil
decarbazine), alkylating agents (e.g., mechlorethamine, thioepa chlorambucil,
melphalan, carmustine (BSNU) and lomustine (CCNU), cycloﬂaogphamide, busuifan,
dibromomannitol, streptozotocin, mitomycin C, and cisdichlorodiamine platinum (II)
(DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly daunomycin) and
doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomycin), bleomycin,
mithramycin, and anthramycin (AMC)), and anti-mitotic agents (e.g., vincristine and
vinblastine).
In certain embodiments, the immunospecific polypeptide of the invention can be
conjugated to a therapeutic moiety such as siRNA useful for the treatment or prevention
of diseases that are caused by over-expression or misexpression of genes and diseases

brought about by expression of genes that comtain mutations. The mechanisms of
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<120> Engineered Rabbit Antibody variable Domains and Uses Thereof 130> 14116-105002 <150>
US 60/916,226 <151> 2007-05-04 <160> 210 <170> Patentin version 3.5 <210> 1 <211> 120 <212>
PRT <213> Oryctolagus <400> 1 Gin Gin Gin Leu Val Glu Ser Gly Gly Arg Leu val Lys Pro Asp Glu
151015 Thr Leu Thr lle Thr Cys Thr Val Ser Gly lle Asp Leu Ser Ser Asn 202530 Ala met Asn Trp Val
Arg GIn Ala Pro Gly Glu Gly Leu Glu Trp lle 354045 Gly Thr lle Ser Thr Gly Gly Ser Thr Tyr Tyr Ala
Ser Trp Ala Lys 505560 Gly Arg Phe Thr lle Ser Lys Thr Ser Thr Thr Val Asp Leu Lys lle 65707580
Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr Tyr Phe Cys Ala Arg Ala 859095
siRNA activity and it mode of use are well known in the art, see, e.g., Provost et al.,

2002, EMBO ], 21: 5864-5874; Tabara et al., 2002, Cell 109:861-71; Ketting et al.,
2002, Cell 110:563; and Hutvagner & Zamore, 2002, Science 297:2056, each of which
1s hereby incorporated by reference herein in its entirety.

Moreover, an immunospecific polypeptide of the invention can be conjugated to
therapeutic moieties such as a radioactive materials or macrocyclic chelators useful for
conjugating radiometal ions (see above for examples of radioactive materials). In certain
embodiments, the macrocyclic chelator is 1,4,7,10-tetraazacyclododecane-N, N' N" N"-
tetraacetic acid (DOTA) which can be attached to the antibody via a linker molecule.
Such linker molecules are commonly known in the art and described in Denardo et al.,
1998, Clin Cancer Res. 4:2483-90; Peterson et al., 1999, Bioconjug. Chem. 10:553; and
Zimmerman et al., 1999, Nucl. Med. Biol. 26:943-50 each incorbofated i)y réfcrence in
their entireties.

The immunospecific polypeptide of the invention may be conjugated to a therapeutic
moiety that does not alter or modify biological response, but instead functions in
targeting and/or transport of the immunospecific polypeptide' or fragment thereof,
Nonlimiting examples of such meieties include protein A, G proteins, albumin, albumin
interacting peptides (e.g., gp60, gp30, gpl8; see, e.g., Schnitzer et al., 1992, J Biol
Chem 34:24544-24553); and protein transduction domains (see, ¢.g., Bogoyevitch et al,
2002, DNA Cell Biol 12:879-894) (each of the references cited above hereby
incorporated by reference herein in its entirety). Such moieties also include moties that
improve or increase the serum half-life of the immunospecific polypeptides of the
invention. Nonlimiting examples of moieties that increase or improve the serum half-
life of polypeptides include albumin and fibropenctin, or active fragments thereof, as
well as albumin and/or fibronectine binding proteins, e.g., albumin and/or fibronectin
binding antibodies, or antigen binding fragments thereof (see, e.g., Holt et al., 2008,
Protein Eng Des Sel 21:238-288; Weimer et al., 2008, Thromb Haemost 99:659-667;
Yazaki et al., 2008, Nucl Med Biol 35:151-158; Huang et al., 2007, ] Pept Sci 12:588-
595, and Stork et al., 2007, Protein Eng Des Sel 20:569-576, each of which is hereby
incorporated by reference in its entirety).

Techniques for conjugating such therapeutic moieties to polypeptides are well known;

see, e.g, Amon et al, "Monoclonal Antibodies For Immunotargeting Of Drugs In
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Leu Tyr Ala Gly Ser Thr Thr Gly Ser Pro Phe Asn Leu Trp Gly Gin 100105110 Gly Thr Leu val Thr val
Ser Ser 115120 210> 2 <211> 120 <212> PRT <213> Oryctolagus 400> 2 Gin Ser val Glu Glu Ser
Arg Gly Arg Leu Val Thr Pro Gly Thr Pro 151015 Leu Thr Leu Thr Cys Thr Ala Ser Gly Phe Ser Leu
Asn Ser Gly Tyr 202530 Page 1 105002SEQLIST.txt met Glu Thr lle Trp val Arg Gin Ala Pro Gly Lys
Gly Leu Glu Tyr 354045 lle Gly lle lle Tyr Thr Gly Asp ser Ala Ser Tyr Ala Ser Trp Ala 505560 Lys Gly
Arg Phe Thr lle Ser Lys Thr Ser Ser Thr Thr val Asp Leu 65707580 Lys lle Thr Ser Pro Thr Thr Glu
Asp Thr Ala Thr Tyr Phe Cys Ala

Cancer Therapy”, in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds.),
1985, pp. 243-56, Alan R. Liss, Inc.); Hellstrom et al., "Antibodies For Drug Delivery”,
in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), 1987, pp. 623-53, Marcel
Dekker, Inc.}; Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A
Review", in Monoclonal Antibodies '84: Biological And Clinical Applications, Pinchera
et al. (eds.), 1985, pp. 475-506); "Analysis, Results, And Future Prospective Of The
Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy”, in Monoclonal
Antibodies For Cancer Detection-And Therapy, Baldwin et al. (eds.), 1985, pp. 303-16,
Academic Press; and Thorpe et al., Immunol. Rev., 62:119-38, 1982 (each of which
reference is hereby incorporated herein by reference in its entirety).

The immunospecific polypeptide of the invention, or an epitope binding fragment
thereof, with or without a therapeutic moiety conjugated to it, administered alone or in
combination with cytotoxic factor(s) and/or cytokine(s) can be used as a prophylactic or
therapeutic.

Alternatively, an immunospecific polypeptide of the invention can be conjugated to a
second antibody to form an antibody heteroconjugate as described by Segal in U.S. Pat.
No. 4,676,980, which is incorporated herein by reference in its entirety.

Molecules of the invention may also be attached to solid supports, which are
particuiarly useful for immunoassays or purification of the target antigen. Such solid
supports include, but are not limited to, glass, cellulose, polyacrylamide, nylon,
polystyrene, polyvinyl chloride or polypropylene.

The invention also encompasses the use of liposomes for prolonging or increasing the
serum half-life of molecules of the invention. In certain embodiments an
immunospecific molecule of the inention of the invention, e.g., comprising a Vi or Vg
domain, may be conjugated to liposomes using previously described methods, see, e.g.,
Martin ez al, 1982, I. Biol. Chem. 257: 286-288, which is incorporated herein by
reference in its entirety. The invention thus encompasses methods of preparing
liposomes with a prolonged serum half-life, i.e., enhanced circulation time, such as
those disclosed in U.S. Patent No. 5,013,556. Preferred liposomes used in the methods
of the invention are not rapidly cleared from circulation, i.e., are not taken up into the
mononuclear phagocyte system (MPS). The invention encompasses sterically stabilized

liposomes which are prepared using common methods known to one skilled in the art.
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859095 Arg Arg Gly Tyr Asn Ser Gly Trp Gly Ala Glu Asn Leu Trp Gly Gin 100105110 C_;Iy Thr L_eu val
Thr val Ser Ser 115120 <210> 3 <211> 126 <212> PRT <213> Oryctolagus <400> 3 Gin Glu Gin Leu
met Glu Thr Glu Ser Gly Gly Gly Ala Glu Gly Gly 151015 Leu Val Lys Pro Gly Gly Ser Leu Glu Leu
Cys Cys Lys Ala Ser Gly 202530 Phe Ser Leu Ser lle Asn Tyr Trp lle Cys Trp Val Arg Gin Ala Pro
354045 Gly Lys Gly Leu Glu Trp lle Gly Cys val Tyr Thr Asp Asp Gly Ser 505560 Thr Tyr Ty_r Ala Thr
Trp Val Asn Gly Arg Phe Thr Leu Ser Arg Asp 65707580 lle Asp Gin Ser Thr Gly Cys Leu Gin Leu Asn
Ser Leu Thr Ala Ala 859095 Asp Thr Ala Thr Tyr Tyr Cys Ala Arg Lys Glu Tyr Val Tyr Ser Thr

Although not intending to be bound by a particular mechanism of action, sterically
stabilized liposomes contain lipid components with bulky and highly flexible
hydrophilic moieties, which reduces the unwanted reaction of liposomes with serum
proteins, reduces oposonization with serum components and reduces recognition by
MPS. Sterically stabilized liposomes are preferably prepared using polyethylene glycol.
For preparation of liposomes and sterically stabilized liposome see, e.g., Bendas et al.,
2001 BioDrugs, 15(4): 215-224; Allen ef al., 1987 FEBS Lett. 223: 42-6; Klibanov et
al., 1990 FEBS Lett., 268: 235-7; Blum ef al., 1990, Biochim. Biophys. Acta., 1029: 91-
7; Torchilin .et al., 1996, J. Liposome Res. 6: 99-116; Litzinger et al,, 1994, Biochim.
Biophys. Acta, 1190: 99-107; Maruyama et al., 1991, Chem. Pharm. Bull., 39: 1620-2;
Klibanov er al.,, 1991, Biochim Biophys Acta, 1062; 142-8; Allen er al., 1994, Adv.
Drug Deliv. Rev, 13: 285-309; all of which are incorporated herein by reference in their
entirety. The invention also encompasses liposomes that are adapted for specific organ
targeting, see, e.g., U.S. Patent No. 4,544,545, or specific cell targeting, see, e.g., U.S.
Patent’ Application Publication No. 2005/0074403. Particularly useful liposomes for use
in the compositions and methods of the invention can be generated by reverse phase
evaporation method with a lipid composition comprising phosphatidylcholine,
cholesterol, and PEG derivatized phosphatidylethanolamine (PEG-PE). Liposomes are
extruded through filters of defined pore size to yield liposomes with the desired
diameter.
5.5 Preparation and Characterization of Polypeptides of the Invention

The immunospecific polypeptides, or fragments thereof, of the invention may be
characterized for specific binding to an antigen and/or epitope using any immunolegical
or biochemical based method known in the art for characterizing binding pair
interactions. Specific binding of an immunospecific polypeptide of the invention to an
antigen and/or epitope may be determined for example using immunological or
biochemical based methods including, but not limited to, an ELISA assay, surface
plasmon resonance assays, immunoprecipitation assay, affinity chromatography, and
equilibrium dialysis. Immunoassays which can be used to analyze immunospectfic
binding and cross-reactivity of the molecules of the invention inciude, but are not
limited to, competitive and non-competitive assay systems using techniques such as

western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent assay),
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100105110 Tyr Asn Phe Trp Gly Gin Gly Thr Leu val Thr Val Sgr Ser 11_5120125 <210> 4 <211> 124
<212> PRT 105002SEQLIST.txt <213> oryctolagus <400> 4 Gin Glu Gin Leu val Glu Ser Gly Gly Gly
Leu val Lys Pro Glu Gly 151015 Ser Leu Thr Leu Thr Cys Lys Ala Ser Gly lle Asp Phe Ser Asn Tyr
202530 Gly lle Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 354045 Ala Tyr lle Tyr Prlo
Asp Tyr Gly Thr Thr Asp Tyr Ala Asn Trp Val 505560 Asn Gly Arg Phe Thr lle Ser Leu Asp Asn Ala
Gin Asn Thr val Phe 65707580 Leu Gin met Thr Ser Leu Thr Ala Ala Asp Thr Ala Thr Tyr Phe Cys

"sandwich” immunoassays, immunoprecipitation assays, precipitin reactions, gel
diffusion precipitin reactions, immunodiffusion assays, agglutination assays,
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays,
pratein A immunoassays, to name but a few. Such assays are routine and well known in
the art-(see, e.g., Ausubel et al., eds, 1994, Current Protocols in Moieéular Biology, Vol.
1, John Wiley & Sons, Inc., New York, which is incorporated by reference herein in its
entirety).
Immunospecific polypeptides, or fragments thereof, of the invention may also be
assayed using any surface piz;smon resonance based assays known in the art for
characterizing the kinetic parameters of the interaction of the immumeospecific protein
with an antigen and/or epitope of interest. Any SPR instrument commercially available
including, but not limited to, BlAcore Instruments, available from Biacore AB
(Uppsala, Sweden); IAsys instruments available from Affinity Sensors (Franklin,
Mass.}; IBIS system available from Windsor Scientific Limited (Berks, UK), SPR-
CELLIA systems available from Nippon Laser and Electronics Lab (Hokkaido, Japan),
and SPR Detector Spreeta available from Texas Instruments (Dallas, Tex.) can be vsed
in the instant invention. For a review of SPR-based technology see Muﬂet et al., 2000,
Methads 22: 77-91; Dong et al., 2002, Review in Mol. Biotech., 82: 303-23; Fivash et
al., 1998, Current Opinion in Biotechnology 9: 97-101; Rich et al., 2000, Current
Opinion in Biotechnology 11: 54-61; all of which are mncorporated herein by reference
in their entirety. Additionally, any of the SPR instruments and SPR based methods for
measuring protein-protein interactions described in U.S. Pat. Nos. 6,373,577 ;‘6,289,28,6;
5,322,798; 5,341,215; 6,268,125 are contemplated in the methods of the invention, all
of which are incorporated herein by reference in their entirety.
Briefly, SPR based assays involve unmobilizing a member of a binding pair on a
surface, and monitoring its interaction with the other member of the binding pair in
solution in real time. SPR is based on measuring the change in refractive index of the
solvent near the surface that occurs upon complex formation or dissociation. The
surface onto which the immobilization occur is the sensor chip, which is at the heart of
the SPR technology; it consists of a glass surface coated with a thin layer of gold and
forms the basis for a range of speoialized surfaces designed to optimize the binding of a

molecule to the surface. A variety of sensor chips are commercially available especially



859095 Ala Arg Asp Gly Gly Tyr Asp Asp Tyr Asn Asp Trp Gly Tyr Phe Asn 100105110 Leu Trp Gly
Pro Gly Thr Leu val Thr val Ser Ser 115120 <210> 5 <211> 123 <212> PRT <213> Oryctolagus
<400> 5 Gin Ser Leu Glu Glu Ser Gly Gly Gly Leu val Gin Pro Glu Gly Ser 151015 Leu Thr I__eu Thr
Cys Thr Ala Ser Gly Phe Thr lle Ser Asn Ser Tyr 202530 Tyr met Glu Thr Cys Trp val Arg Gin Ala Pro
Gly Lys Gly Leu Glu 354045 Trp lle Gly Cys lle Tyr Ala Gly Ser Ser Gly lle Gly Tyr Tyr Ala 505560 Ser
Trp Ala Glu Gly Arg Phe Ser lle Ser Lys Ala Ser Ser Thr Thr 65707580 Val Thr Leu Gin met Glu Thr

Thr Ser Leu Thr Ala Ala Asp Thr Ala 859095
from the companies listed supra, all of which may be used in the methods of the

mvention. Nonlimiting examples of sensor chips include those available from BlAcore
AR, Inc., e.g., Sensor Chip CMS5, SA, NTA, and HPA. A molecule of the invention
may be immobilized onto the surface of a sensor chip using any of the immobilization
methods and chemistries known in the art, including but not limited to, direct covalent
coupling via amine groups, direct covalent coupling via sulthydryl groups, biotin
attachment to avidin coated surface, aldehyde coupling to carbohydrate groups, and
attachment through the histidine tag with NTA chips

551 Polynucleotides Encoding the Immunospecific Polypeptides of

the Invention

The present invention also includes polynucleotides that encode the immunospecific
polypeptides of the invention (e.g., polypeptides comprising a rabbit Vg or \I;L domain,
comprising one or more CDRs identified by the methods of the invention, comprising
amino acid scaffold sequences or amino acid scaffold residues, etc.) or other
immunospecific polypeptides or fragments thereof produced by the methods of the
invention, and humanized versions thereof, and methods for producing same.
The methods of the invention also encompass polynucleotides that hybridize under
various stringency, e.g., high stringency, intermediate or lower stringency conditions, to
polynucleotides that encode an immunospecific polypeptide of the invention. The
hybridization can be performed under various conditions of stringency. By way of
example and not limitation, procedures using conditions of low stringency are as
follows (see also Shilo and Weinberg, 1981, Proc. Natl. Acad. Sci. US.A. 78, 6789-
6792). Filters containing DNA are pretreated for 6 h at 40° C. in a solution containing
35% formamide, 5 X SSC, 50 mM Tris-HCI (pH 7.5), 5 mM EDTA, 0.1% PVP, 0.1%
Ficoll, 1% BSA, and 500pg/ml denatured salmon sperm DNA.‘ Hybridizations are
carried out in the same solution with the following modifications: 0.02% PVP, 0.02%
Ficoll, 0.2% BSA, 100 pg/m! salmon sperm DNA, 10% (wt/vol) dextran sulfate, and 5-
20 X 10° epm *?P-labeled probe is used. Filters are incubated in hybridization mixture
for 18-20 h at 40°. C., and then washed for 1.5 h at 55° C. in a solution containing 2 X
S3C, 25 mM Tris-HCI (pH 7.4),:5 mM EDTA, and 0.1% SDS. The wash solution is
replaced with fresh solution and incubated an additional 1.5 h at 60° C. Filters are
blotted dry and exposed for autoradiography. If necessary, filters are washed for a third
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105002SEQLIST.txt 100105110 Trp Gly Pro Gly Thr Leu val Thr Val Ser Ser 115120 <210> 6 <211>
107 <212> PRT <213> Oryctolagus <400> 6 Glu Leu val Leu Thr Gin Thr Pro Pro Ser La Ser Ala Ser
Val Gly 151015 Glu Thr Val Arg lle Arg Cys La Ala Ser Glu Asp lle Tyr Ser Gly 202530 lle ser Trp Tyr
GIn GIn Lys Pro Glu Lys Pro Pro Thr Leu Leu lle 354045 Ser Gly Ala Ser Asn Leu Glu Ala Gly Val Pro
Pro Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lle Gly Gly Val GIn Ala
65707580 Glu Asp val Ala Thr Tyr Tyr Cys Leu Gly Ser Tyr Ser Gly Ser Ala 859095 Asp Phe Gly Ala
Gly Thr Asn Val Glu lle Lys 100105

time at 65-68° C. and re-exposed to film. Other conditions of low stringency which
may be used are well known in the art (e.g., as employed for Cross-species
hybridizations). By way of example and not limitation, procedures using conditions of
high striflg'cncy are as follows. Prehybridization of filters containing DNA is carried out
for § h to overnight at 65° C. in buffer composed of 6 X S8C, 50 mM Tris-HCI (pH
7.5), 1 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 pg/ml denatured
salmon sperm DNA. Filters are hybridized for 48 h at 65° C. in prehybridization
mixture containing 100 pg/ml denatured salmon sperm DNA and 5-20 X 10° cpm of
*P-labeled probe. Washing of filters is done at 37°. C. for 1 h in a solution containing 2
X SSC, 0.01% PVP, 0.01% Ficoll, and 0.01% BSA. This is followed by a wash in 0.1
X SSC at 50° C for 45 min before autoradiography. Other conditions of high stringency
which may be used are well known in the art. Selection of appropriate conditions for
such stringencies is well known in the art (see e.g., Sambrook et al., 1989, Molecular
Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y; see also, Ausubel et al., eds., in the Current Protocols in Molecular
Biology series of laboratory technique manuals, .COPYRGT. 1987-1997, Current
Protocols, .COPYRGT. 1994-1997 John Wiley and Sons, Inc.; see especially, Dysoh,
1991, "Immobilization of nucleic acids and hybridization analysis," In: Essential
Molecular Biology: A Practical Approach, Vol. 2, T. A. Brown, ed., pp. 111-156, IRL
Press at Oxford University Press; Oxford, UK) (each of which is hereby incorporated by
reference herein in its entirety).

The polynucleotides may be obtained, and the nucleotide sequence of the
polynucleotides determined, by any method known in the art.

A polynucleotide enceding an immunospecific polypeptide of the invention may be
generated from nucleic acid from a suitable source (e.g., a cDNA library generated
from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue or cells
expressing the rabbit antibodies, in particular, rabbit variable domains, such as plasma
cells) by hybridization with immunoglobulin specific probes and/or PCR amplification
using synthetic primers hybridizable to the 3' and 5' ends of the variable domain
sequence or by cloning using an oligonucleotide probe specific for the particular gene

sequence to identify, e.g., a ¢cDNA clone from a cDNA library that encodes the
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<210> 7 <211> 114 <212> PRT <213> Oryctolagus <400> 7 Glu Leu val Leu Thr GIn Ser Pro Ser Ser
Lys Ser Val Pro Val Gly 151015 Asp Thr val Thr lle Asn Cys GIn Ala Ser Glu Ser Val Ala Gly Gly
202530 Asn Arg Leu Ser Trp Tyr GIn GIn Lys Pro Gly GIn Pro Pro Lys Leu 354045 Leu lle Tyr Arg Ala
Ser Asn Leu Ala Ser Gly val Pro Ser Arg Phe 505560 Lys Gly Ser Gly Ser Gly Thr GIn Phe Thr Leu
Thr lle Ser Asp Leu 65707580 105002SEQLIST.txt Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys Gin Gly
Gly Tyr Asp Cys 859095 Ser Ser Ala Asp Cys Ser Ala Phe Gly Gly Gly Thr Gin Leu Thr Val
100105110 Thr Gly <210> 8

antibody. Amplified nucleic acids generated by PCR may then be cloned into replicable
cloning vectors using any method well known in the art.
Once the nucleotide sequence of the immunospecific polypeptide of the invention is
determined, it may be manipulated using methods well known in the art for the
manipulation of nucleotide sequences, e.g., recombinant DNA techniqués, sife dirééted
mutagenesis, PCR, etc. (see, for example, the techniques described in Sambrook et al.,
1990, Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor
Laboratory, Cold Spring Harbor, N.Y. and Ausubel et al,, eds., 1998, Current Protocols
in Molecular Biology, John Wiley & Sons, NY, which are both incorporated by
reference herein in their entireties), to generate molecules of the invention having a
different amino acid sequence, for example to create amino acid substitutions, deietions,
and/or insertions.
In a specific embodiment, one or more of the rabbit CDRs identified by the methods of
the in';f'ention are inserted within heterologous framework regions using routine
recombinant DNA techniques. The framework regions may be naturally occurring or
consensus framework regions, and preferably human framework regions (see, e.g.,
Chothia et al., 1998, J. Mol. Biol. 278: 457-479 for a listing of human framework
regions). Preferably, the polynucleotide generated by the combinat{on of the framework
regions and CDRs encodes an immunospecific polypeptide, e.g., antibody, that
specifically binds to the antigen and/or epitope of interest. Preferably, as discussed
supra, one or more amino acid substitutions may be made within the framework
regions, and, preferably, the amino acid substitutions improve binding of the antibodies
of the invention to said antigen and/or epitope.
In another embodiment, libraries or rabbit immunoglobulins or immunoglobulin
variable domains or any other rabbit libraries available in the art, can be screened by
standard techniques known in the art, to clone the nucleic acids encoding the
immunospecific polypeptides of the invention.

5.5.2 Recombinant Expression of Immunospecific Polypeptides of

the Invention.

Once a nucleic acid sequence encoding an molecule of the invention has been obtained,
the vector for the production of the immunospecific polypeptide may be produced by

recombinant DNA technology using techniques well known in the art. Methods which
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<211> 109 <212> PRT <213> Oryctolagus <400> 8 Glu Leu val Leu Thr Gin Thr Pro Ser Pro Val Ser
Ala Ala Val Gly 151015 Gly Thr Val Thr lle Ser Cys Gin Ser Ser Glu Ser Val Tyr Asn Asn 202530 Asn
Gin Leu Ser Trp Phe Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu 354045 Leu lle Tyr Glu Ala Ser Lys Leu
Ala Ser Gly val Pro Ser Arg Phe 505560 Lys Gly Ser Gly Ser Gly Thr Gin Phe Thr Leu Thr lle Ser Asp
Leu 65707580 Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys Gin Gly Ala Tyr Ser His 859095 val His Ala
Phe Gly Gly Gly Thr Glu Leu Glu lle Leu 100105 <210> 9 <211> 109 <212> PRT <213> Oryctolagus
<400> 9 Glu Leu Val Leu Thr Gin Ser Pro Ser Val Ser Gly Ala val Gly Gly 151015

are well known to those skilled in the art can be used to construct expression vectors
containing the coding sequences of the polypeptides of the invention and appropriate
transcriptional and trans]ational control signals. These methods include, for example, in
vitro recombinant DNA techniques, synthetic techmiques, and in vive genetic
recombination. (See, for example, the techniques described in Sambrook et al., 1990,
Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory,
Cold Spring Harbor, N.Y. and Ausubel et al. eds., 1998, Current Protocols in Molecular
Biology, John Wiley & Sons, NY).

An expression vector comprising the nucleotide sequence of an immunospecific
polypeptide of the invention can be transferred to a host cell by conventional téchniques
(e.g., electroporation, liposomal transfection, and calcium phosphate precipitation) and
the transfected cells are then cultured by conventional techniques to produce the
polypeptide of the invention. In specific embodiments, the expression of the polypeptide
is regulated by a constitutive, an inducible or a tissue, specific promoter.

The host cells used to express the recombinant immunospecific polypeptides of the
invention may be either bacterial cells such as Escherichia colf, or, preferably,
eukaryotic cells, especially for the expression of whole recombinant immunoglobulin
molecule. In particular, mammalian cells such as Chinese hamster ovary cells (CHO),
in conjunction with a vector such as the major intermediate early gene promoter element
from human cytomegalovirus is an effective expression system for immunoglobulins
(Foecking et al., 1998, Gene 45:101; Cockett et al., 1990, Bio/Technology 8:2).

A wvariety of host-expression vector systems may be utilized to express the
immunospecific polypeptides of the invention, Such host-expression systems represent
vehicles by which the coding sequences of the polypeptides may be produced and
subsequently purified, but also represent cells which may, when transformed or
transfected with the appropriate nucleotide coding sequences, express the polypeptides
of the invention in situ. These include, but are not limited to, microorganisms such as
bacteria (e.g., E. coli and B. subtilis) transformed with recombinant bacteriophage
DNA, plasmid DNA or cosmid DNA expression vectors containing polypeptide coding
sequences; yeast (e.g., Saccharomyces Pichia) transformed with recombinant yeast
expression vectors containing polypeptide coding sequences, insect cell systems

infected with recombinant virus expression vectors (e.g., baculovirus) containing the



Thr val lle lle Asn Cys Gin Thr Ser Glu Ser lle Ser Asn Trp Leu 202530 Ala -Fru Tyr Gin Gin _Lys Pro
Gly Gin Pro Pro Lys Leu Leu lle Tyr 354045 105002SEQLIST.txt 505560 Gly Ser Gly Thr Gin Phe Thr
teu Thr lle Ser Gly Val Gin Cys Asp 65707580 Asp Ala Ala Thr Tyr Tyr Cys Gin Gly Gly Tyr Ser Gly
Ala Thr Asn 859095 Mn Ala Phe Gly Gly Gly Thr Gin Leu Thr Val Thr Gly 100105 <210> 10 211> 35
<212> DNA 213> Atrtificial Sequence <220> <223> Synthetic primer <400> 10 gggcccaggc
ggcccagtcg gtggaggagt cctgg35 210> 11 <211> 35 <212> DNA <213> Artificial Sequence

polypeptide coding sequences; plant cell systems infected with recombinant virus
expression vectors (e.g., cauliflower mosaic virus (CaMV) and tobacco mosaic virns
(TMV)) or transformed with recombinant plasmid expression vectors (e.g.. Ti plasmid)
containing polypeptide coding sequences; or mammalian cell systems (e.g., COS, CHO,
BHK, 2;93, 293T, 3T3 cells, lymphotic cells (see U.S. Pat. No. 5,807,715), Per C.6 cells
(rat retinal cells developed by Crucell)) harboring recombinant expression constructs
containing promoters derived from the genome of mammalian cells (eg.,
metallothionein promoter) or from mammalian viruses (e.g., the adenovirus late
promoter; the vaccinia virus 7.5K promoter).

In bacterial systems, a number of expression vectors may be advantageously selected
depending upon the use intended for the immunospecific polypeptide being expressed.
For example, when a large quantity of such a protein is to be produced, for the
generation of pharmaceutical compositions of an immunospecific polypeptide of the
invention, vectors which direct the expression of high levels of fusion protein products
that are readily purified may be desirable. Such vectors include, but are not limited, to
the E. coli expression vector pUR278 (Ruther et al., 1983, EMBO J. 2:1791), in which
the immunospecific polypeptide coding sequence may be ligated individually into the
vector in frame with the lac Z coding region so that a fusion protein is produced; pIN
vectorsr(lnouye & Inouye, 1985, Nucleic Acids Res. 13:3101-3109; Van Heeke &
Schuster, 1989, J. Biol. Chem. 24:5503-5509); and the like. pGEX vectors may also be
used to express foreign polypeptides as fusion proteins with glutathione S-transferase
(GST). In general, such fusion proteins are soluble and can easily be purified from
lysed cells by adsorption and binding to a matrix glutathione-agarose beads followed by
elution in the presence of free gluta-thione. The pGEX vectors are designed to include
thrombin or factor Xa protease cleavage sites so that the cloned target gene product can
be released from the GST moiety. _

In an insect system, Autographa californica nuclear polyhedrosis virus (AcNPV) is used
as a vector to express foreign genes. The virus grows in Spodoptera frugiperda cells.
The immunospecific polypeptide coding sequence may be cloned individually into non-
essential regions (e.g., the polyhedrin gene) of the virus and placed under control of an

AcNPV promoter (e.g., the polvhedrin promoter).
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<220> <223> Synthetic primer <400> 11 gggcccaggc ggcccagtcg gtgaaggagt ccgag35 210> 12
<211> 35 <212> DNA <213> Artcial Sequence <220> <223> Synthetic primer <400> 12 gggcccaggc
ggcccagtcg ytggaggagt ccggg35 <210> 13 <211> 37 <212> DNA <213> Avrtificial Sequence <220>
<223> Synthetic primer <400> 13 gggcccaggc ggcccagsag cagcetgrtgg agtccgg37 <210> 14 <211> 38
<212> DNA <213> Art cial Sequence 105002SEQLIST.txt <220> <223> Synthetic primer <400> 14

gggcccaggc ggcecgagcete gtgmtgacce agactcca3s

In mammalian host cells, a number of viral-based expression systems may be utilized.
In cases where an adenovirus is used as an expression vector, the immunospecific
polypeptide coding sequence of interest may be ligated to an adenovirus
transcription/translation control complex, e.g., the late promoter and tripartite leader
sequence. This chimeric gene may then be inserted in the adenovirus genome by in
Vitro or in vivo recombination. Insertion in a non-essential region of the viral genome
(e.g., region E1 or E3) will result in 2 recombinant virus that is viable and capable of
expressing the immunospecific polypeptide molecule in infected hosts. (e.g., see Logan
& Shenk, 1984, Proc. Natl. Acad. Sci. USA 81:355-359). Specific initiation signals
may also be required for efficient translation of inserted antibody coding sequences.
These signals include the ATG initiation codon and adjacent sequences. Furthermore,
the initiation codon must be in phase with the reading frame of the desired coding
sequence to ensure translation of the entire insert. These exogenous translational
control signals and initiation codons can be of a variety of origins, both natural and
synthetic. The efficiency of expression may be enhanced by the inclusion of
appropriate transcription enhancer elements, transcription terminators, etc. (see Bittner
et al., 1987, Methods in Enzymol. 153:51-544).

In addition, a host cell strain may be chosen which modulates the expression of the
inserted sequences, or modifies and processes the gene product in the specific fashion
desired. Such modifications (e.g., glycosylation) and processing (e.g., cleavage) of
protein products may be important for the function of the protein. Different host cells
have characteristic and specific mechanisms for the post-translational processing and
modification of proteins and gene products. Appropriate cell lines or host systems can
be chosen to ensure the correct modification and processing of the foreign protein
expressed. To this end, eukaryotic host cells which possess the cellular machinery for
proper processing of the primary transcript, glycosylation, and phosphorylation of the
gene product may be used. Such mammalian host cells include but are not limited to
CHO, VERY, BHK, Hela, COS, MDCK, 293, 203T, 3T3, WI38, BT483, Hs578T,
HTB2, BT20 and T47D, CRL7030 and Hs578Bst.

For long-term, high-yield production of recombinant proteins, stable expression 1s
preferred. For example, cell linés, which stably express an immunospecific polypeptide

of the invention may be engineered. Rather than using expression vectors which
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<210> 15 <211> 38 <212> DNA <213> Atrtificial Sequence <220> <223> Synthc primer <400> 15
gggcccaggce ggccgagcte gatmtgacce agactcca38 <210> 16 <211> 38 <212> DNA <213> Atrtificial
Sequence <220> <223> Synthetic primer <400> 16 gggcccaggc ggccgagctc gtgatgac_cc agactgaa38
<210> 17 <211> 40 <212> DNA <213> Artificial Sequence <220> <223> Synthetic primer <400> 17
gggcccaggce ggccgagcte gtgctgactc agtcgecctc40 <210> 18 <211> 46 <212> DNA <213> Attificial
Sequence <220> <223> synthetic primer <400> 18 cctggccggc ctggccacta gtgactgayg gagccttagg
ttgcccd6 <210> 19 <211> 37 <212> DNA <213> Atrtificial Sequence

contain viral origins of replication, host cells can be transformed with DNA controlled
by appropriate expression control elements (e.g., promoter, enhancer, sequences,
transcription terminators, polyadenylation sites, efc.), and a selectable marker.
PoHowiﬂgI the introduction of the foreign DNA, engineered cells may be allowed to
grow for 1-2 days in an enriched media, and then are switched to a selective media. The
selectable marker in the recombinant plasmid confers resistance to the selection and
allows cells to stably integrate the plasmid into their chromosomes and grow to form
foci which in turn can be cloned and expanded into cell lines. This method may
advantageously be used to engineer cell lines which express the immunospecific
polypeptide of the invention. Such engineered cell lines may be particularly useful in
screening and evaluation of compounds that interact directly or indirectly with the
immunospecific polypeptide of the invention. |

A number of selection systems may be used, including but not limited to the herpes
simplex virus thymidine kinase (Wigler et al, 1977, Cell 11:223), hypoxanthine-
guanine phosphoribosyltransferase (Szybalska & Szybalski, 1992, Proc. Natl. Acad. Sci.
USA 48:202), and adenine phosphoribosyltransferase (Lowy et al., 1980, Cell 22:817)
genes can be employed in tk-, hgprt- or aprt-cells, respectively. Also, antimetabolite
resistance can be used as the basis of selection for the following genes: dhfr, which
confers resistance to methotrexate (Wigler et al., 1980, Proc. Nail. Acad. Sci. USA
77:357; O'Hare et al.,, 1981, Proc. Natl. Acad. Sci. USA 78:1527); gpt, which confers
resistance to mycophenolic acid fMuIligan & Berg, 1981, Proc. Natl. Acad. Sci. USA
78:2072); neo, which confers resistance to the aminoglycoside G-418 Clinical
Pharmacy 12:488-505; Wu and Wu, 1991, 3:87-95; Tolstoshev, 1993, Ann. Rev.
Pharmacol. Toxicol. 32:573-596; Mulligan, 1993, Science 260:926-932; and Morgan
and Anderson, 1993, Ann. Rev. Biochem. 62:191-217; May, 1993, TIB TECH
11(5):155-215). Methods commonly known in the art of recombinant DNA technology
which can be used are described in Ausubel et al. (eds.), 1993, Current Protocols in
Molecular Biology, John Wiley & Soms, NY; Kriegler, 1990, Gene Transfer and
Expression, A Laboratory Manual, Stockton Press, NY; and in Chapters 12 and 13,
Dracopoli et al. (eds), 1994, Current Protocols in Human Genetics, John Wiley & Sons,
NY.; Colberre-Garapin et al., 1981, J. Mol. Biol. 150: 1; and hygro, which confers
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<220> <223> Synthetic primer <400> 19 cctggccggc ctggcctttg atttccacat tggtgec37 <210>_20 _
105002SEQLIST.txt 211> 37 <212> DNA <213> Artificial Sequence <220> <223> Synthetic primer
<400> 20 cctggccggc ctggectagg atctccagct cggtecce37 <210> 21 <211> 37 <212> DNA <213>
Artificial Sequence <220> <223> Synthetic primer <400> 21 cctggccggc ctggcctttg acsaccacct
cggtecc37 <210> 22 <211> 40 <212> DNA <213> Atrtificial Sequence <220>

resistance to hygromycin (Santerre et al, 1984, Gene 30:147) (each of the above
references hereby incorporated in their entireties).
The expression levels of an immunospecific polypeptide of the invention can be
increas;ed by vector amplification (for a review, see Bebbington and Hentschél, The ;JSL‘:
of vectors based on gene amplification for the expression of cloned genes in mammalian
cells in DNA cloning, Vol. 3. (Academic Press, New York, 1987)). When a marker in
the vector system expressing an immunospecific polypeptide is amplifiable, increase in
the level of inhibitor present in culture of host cell will increase the number of copies of
the marker gene. Since the ampluiﬁed region is associated with the nucleotide sequence
of the immunospecific polypeptide of the invention, production of the immunospecific
polypeptide will also increase (Crouse et al., 1983, Mol. Cell. Biol. 3:257) (each of the
above references hereby incorporated in their entireties).
The host cell may be co-transfected with two expression vectors of the invention, the
first vector encoding a heavy chain derived polypeptide and the second vector encoding
a light chain derived polypeptide. The two vectors may contain identical selectable
markers which enable equal expression of heavy and light chain poiypeptides.
Altemétiveiy, a single vector may be used which encodes both heavy and light chain
polypeptides. In such situations, the light chain should be placed before the heavy chain
to avoid an excess of toxic free heavy chain (Proudfoot, 1986, Nature 322:52; Kohler,
1980, Proc. Natl. Acad. Sci. USA 77:2197). The coding sequences for the heavy and
light chains may comprise cDNA or genomic DNA.
Once the immunospecific polypeptide of the invention has been recombinantly
expressed, it may be purified by any method known in the art for purification of an
immunospecific polypeptide, for example, by chromatography (e.g., ion exchange,
affinity, particularly by affinity for the specific antigen after Protein A, and sizing
column chromatography), centrifugation, differential solubility, or by any other standard
technique for the purification of proteins.

5.6 Prophylactic and Therapeutic Methods
Immunospecific polypeptides of the present invention that function as a prophylactic
aud or therapeutic agents against a disease, disorder, or infection can be administered to
an animal, preferably 4 mammal, and most preferably a human, to treat, prevent or

ameliorate one or more symptoms associated with the disease, disorder, or infection.
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<223> Synthetic primer <400> 22 cctggccggc ctggecgcect gtgacggtca getgggtecc40 <210> 23 <211>
25 <212> PRT 213> Oryctolagus <400> 23 GIn Gin GIn teu val Glu Ser Gly Gly Arg Leu val Lys Pro
Asp Glu 151015 Thr Leu Thr lle Thr Cys Thr Val Ser 2025 <210> 24 <211> 24 <212> PRT <213>
Oryctolagus <400> 24 GIn Ser Val Glu Glu Ser Gly Gly Gly Leu Val Thr Pro Gly Thr Pro 151015 Leu
Thr Leu Thr Cys Thr Val Ser 20 <210> 25 211> 24 <212> PRT 105002SEQLIST.txt <213>

Oryctolagus <400> 25

Immunospecific polypeptides of the invention can be administered in combination with
one or more other prophylactic and/or therapeutic agents useful in the treatment,
prevention or management of a disease, disorder, or infection. In certain embodiments,
one or more immunospecific polypeptides of the invention are administered to a
mammal, preferably a human, concurrently with one or more other therapeutic agents
useful for the treatment of a disease. The term "concurrently" is not limited to the
administration of prophylactic or therapeutic agents at exactly the same time, but rather
it is meant that immunospecific polypeptides of the invention and the other agent are
administered to a subject in a sequence and within a time interval such that the
immunospecific polypeptides of the invention can act together with the other agent to
provide an increased benefit than if they were administered otherwise. For example,
each prophylactic or therapeutic agent may be administered at the same time or
sequentially in any order at different points in time; however, if not administered at the
same time, they should be administered sufficiently close in time so as to provide the
desired therapeutic or prophylactic effect. Each therapeutic agent can be administered
separately, in any appropriate form and by any suitable route. &

In various embodiments, the prophylactic or therapeutic agents are administered less
than 1 hour apart, at about 1 hour apart, at about 1 hour to about 2 hours apart, at about
2 hqurs to about 3 hours apart, at about 3 hours to about 4 hours apart, at about 4 hours
to about 5 hours apart, at about 5 hours to about 6 hours apart, at about 6-hours to about
7 hours apart, at about 7 hours to about § hours apart, at about 8 hours to about 9 hours
apart, at about 9 hours to about 10 hours apart, at about 10 hours to about 11 hours
apart, at about 11 hours to about 12 hours apart, no more than 24 hours apart or no more
than 48 hours apart. In preferred embodiments, two or more components are
administered within the same patient visit.

The dosage amounts and frequencies of administration provided herein are
encompassed by the terms therapeutically effective and prophyiactically effective. The
dosage and frequency further will typically vary according to factors specific for each
patient }depending on the specific therapeutic or prophylactic agents ‘administered, the
severity and type of disease, the route of administration, as well as age, body weight,
response, and the past medical history of the patient. Suitable regimens can be selected

by one skilled in the art by considering such factors and by following, for example,
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Gin Ser Leo Glu Glu Ser Gly Gly Gly Leo val Gin Pro Gly Gly Ser 151015 Leo Lys Val Ser Cys Lys Ala
Ser 20 <210> 26 <211> 24 <212> PRT <213> Oryctolagus <400> 26 GIn Ser Leo Glu Glu Ser Gly Gly
Arg Leo Val Thr Pro Gly Thr Pro 151015 Leo Thr Leo Thr Cys Thr Val Ser 20 <210> 27 <211> 25
<212> PRT <213> Oryctolagus <400> 27 Gin Gin Gin Leo Met Lys Ser Gly Gly Gly Leo val Gin Pro
Gly Gly 151015 Ser Leo Thr Leo Ser Cys Lys Ala Ser 2025 <210> 28 <211> 24 <212> PRT <213>
Oryctolagus <400> 28 Gin Ser Leo Glu Glu Ser Gly Gly Arg Leo val Thr Pro Gly Gly Ser 151015 Leo
Thr Pro Thr Cys Thr val Ser 20 <210> 29 <211> 24 <212> PRT <213> Oryctolagus <400> 29

dosages reported in the literature and recommended in the Physician 's Desk Reference
(56" ed., 2002).

5.7  Compositions and Methods of Administering
The invention provides methods and pharmaceutical compositions comprising the
immunospecific polypeptides of the invention. The invention also provides methods of
{reatment, prophylaxis, and amelioration of one or more symptoms éssociated with a
disease, disorder or infection by administering to a subject an effective amount of a
fusion protein or a conjugated molecule of the invention, or a pharmaceutical
composition comprising a fusion protein or conjugated molecules of the invention. Ina
preferred aspect, an immunospecific polypeptide or fusion protein or conjugated
molecule, i1s substantially purified (i.e., substantially free from substances that limit its
effect or produce undesired side-effects). In a specific embodiment, the subject is an
animal, preferably a mammal such as non-primate (e.g., cows, pigs, horses, cats, dogs,
rats etc.) and a primate (e.g., monkey such as, a cynomolgous monkey and a human). In
a preferred embodiment, the subject is a human.
Various delivery systems are known and can be used to administer a composition
comprising immunospecific polypeptides of the invention, e.g., encapsulation In
liposomes, microparticles, microcapsules, recombinant cells capable of expressing the
immunospecific polypeptide or fusion protein, receptor-mediated endocytosis (See, e.g.,
Wu and Wu, 1987, J. Biol. Chem. 262:4429-4432), construction of a nucleic acid as part
of a retroviral or other vector, etc.
Methods of administering an immunospecific polypeptide of the invention include, but
are not limited to, parenteral administration (e.g., intradermal, intramuscular,
intraperitoneal, intravenous and subcutaneous), epidural, and mucosal (e.g., intranasal
and oral routes). In a specific embodiment, the immunospecific polypeptides of the
invention are administered intramuscularly, intravenously, or subcutaneously. The
compositions may be admimstered by any convenient route, for example, by infusion or
bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., oral
mucosa, rectal and intestinal mucosa, ete.) and may be administered together with other
biologically active agents. Administration can be systemic or local. In addition,
pulmonary administration can also be employed, e.g., by use of an inhaler or nebulizer,

and formulation with an aerosolizing agent. See, ¢.g., U.S. Pat. Nos. 6,019,968, 5,985,
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GIn Ser Val Glu Glu Ser Gly Gly Arg Leo Val Lys Pro Asp Glu Thr 151015 1050025EOLIST.txt Leo
Thr Leo Thr cys Thr val Ser 20 <210> 30 <211> 24 <212> PRT <213> Oryctolagus <400> 30 Gin Ser
Val Glu Glu Ser Arg Gly Arg Leo val Thr Pro Gly Thr Pro 151015 Leo Thr Leo Thr Cys Thr Val Ser 20
<210> 31 <211> 25 <212> PRT <213> Oryctolagus <400> 31 Gin Glu Gin Leo val Glu Ser Gly Gly Gly
Leo Val Gin Pro Gly Gly 151015 Ser Leo Lys Leo ser cys Lys Ala Ser 2025 <210> 32 <211> 25 <212>
PRT <213> Oryctolagus <400> 32 Gin Gin Gin Leo Val Glu Ser Gly Gly Gly Leo Val Gin Pro Gly Gly
151015

20; 5,985,309; 5,934,272, 5,874,064; 5,855,913; 5,290,540, rand 4,880,078; and PCT
Publication Nos. WO 92/19244; WO 97/32572; WO 97/44013; WO 98/31346; and WO
99/66903, each of which is incorporated herein by reference in its entirety.

The immunospecific molecules of the invention may be delivered in a sustained release
formulation. The formulations Aprovide extended release and extended half-life of
administered therapeutic polypeptides. Controlled release systems suitable for use
include, without limitation, diffusion-controlled, solvent-controlled and chemically-
controlled: systems. Diffusion controlled systems 'inciude, for example reservoir
devices, in which the immﬁospeciﬁc molecules of the invention are enclosed within a
device such that release of the molecules is controlled by permeation through a
difussior barrier. Common reservoir devices include, for example, membranes,
capsules, microcapsules, liposomes, and holiow fibers. Monolithic (matrix) device are a
second type of diffusion controlled system, wherein the immunospecific molecules are
dispersed or dissolved in an rate-controlling matrix {e.g., a polymer matrix). The
immunospeciﬁc molecules of the invention are homogeneously dispersed throughout a
rate-controlling matrix and the rate of release is controlled by diffusion through the
matrix. Polymers suitable for use in the monolithic matrix device include naturally
occurring polymers, synthetic pollymers and synthetically modified natural polymers, as
well as polymer derivatives.

The amount of the composition of the invention which will be effective in the treatment,
prevention or amelioration of one or more symptoms associated with a disorder can be
determined by standard clinical techniques. The precise dose to be employed in the
formulation will also depend on the route of administration, and the sertousness of the
condition, and should be decided according to the judgment of the practitioner and each
patient's circumstances. Effective doses may be extrapolated from dose-response curves
derived from in vitro or animal model test systems.

Generally, humanized immunospecific polypeptides, e.g., antibodies, have a longer
half-life within the human body than immunospecific polypeptides, e.g., antibodies
from other species due to the immune response to the foreign polypeptides. Thus, lower
dosages of humanized immunospecific polypeptides, e.g., antibodies, and less frequent
administration is often possible. Further, the dosage and frequency of administration of

immunospecific polypeptides of the invention or fragments thereof may be reduced by
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Ser Leo Lys Leo Ser Cys Lys Ala ser 2025 <210> 33 <211> 24 <212> PRT <213> Oryctolagus <400>
33 Gin Ser Met Lys Glu Ser Glu Gly Arg Leo Val Thr Pro Gly Gly Ser 151015 Leo Thr Leo Thr Cys Thr
Val Ser 20 <210> 34 <211> 24 <212> PRT <213> Oryctolagus 105002SEQLIST.txt <400> 34 Gin Ser
Val Glu Glu Ser Arg Gly Arg Leo Val Thr Pro Gly Gly Ser 151015 Leu Thr Leo Thr Cys Thr Val Ser 20
<210> 35 211> 24 <212> PRI<213> Oryctolagus 400> 35 Gin Ser Val Glu Glu Ser Gly Gly Gly Leu
Val Gin Pro Gly Gly Ser 151015 Leo Lys Val Ser Cys Lys Ala Pro 20 <210> 36 <211> 24 <212> PRT

<213> Oryctolagus
enhancing uptake and tissue penetration of the antibodies by modifications such as, for

example conjugation to G proteins.
In a specific embodiment, it may be desirable to administer the pharmaceutical
compositions of the invention locally to the area in need of treatment; this may be
achieved by, for example, and not by way of limitation, local infusion, by injection, or
by means of an implant, said implant being of a porous, non-porous, or géiatinous
material, including membranes, such as sialastic membranes, or fibers. Preferably,
when administering an immunospecific polypeptide of the invention, care must be taken
to use materials to which the immimospeciﬁc polypeptide or the fusion protein does not
absorb.
Treatment of a subject with a therapeutically or prophylactically effective amount of the
immunospecific polypeptides of the invention can include a single treatment or,
preferably, can include a series of treatments. The pharmaceutical commpositions of the
invention may be administered once a day, twice a day, or three times a day. In other
embodiments, the pharmaceutical compositions may be administered once a week,
twice a week, once every two weeks, once a month, once every six weeks, once every
two months, twice a year or once per year. It will also be appreciated that the effective
dosage of the antibodies used for treatment may increase or decrease over the course of
a particular treatment.

5.7.1 Pharmacentical Compositions
The compositions of the invention include bulk drug compositions useful in the
manufacture of pharmaceutical compositions (e.g., impure or non-sterile compositions)
and pharmaceutical compositions (i.e., compositions that are suitable for administration
to a subject or patient) which can be used in the preparation of unit dosage forms. Such
compositions comprise a prophylactically or therapeutically effective amount of a
prophylactic and/or therapeutic agent disclosed herein or a combination of those agents
and a pharmaceutically acceptable carrier. Preferably, compositions of the invention
comprise a prophylactically or therapeutically effective amount of the immunospecific
polypeptides of the invention and a pharmaceutically acceptabie carrier.
In a specific embodiment, the term "pharmaceutically acceptable” means approved by a
regulatory agency of the Federal or a state government or listed in the U.S.

Pharmacopeia or other generally recognized pharmacopeia for use in animals, and more
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<400> 36 Gin Ser Leo Glu Glu Ser Gly Gly Arg Leo Val Thr Pro Gly Gly Ser 151015 Leo Thr Leo Thr
Cys Thr Val Ser 20 <210> 37 <211> 24 <212> PRT <213> Oryctolagus <400> 37 Gin Ser Val Glu Glu
Ser Gly Gly Arg Leo Val Thr Pro Gly Gly Ser 151015 Leo Thr Leo Thr Cys Thr val Ser 20 <210> 38
<211> 25 <212> PRT <213> Oryctolagus <400> 38 Gin Glu Gin Leo met Glu Ser Gly Gly Gly Leo Val
Gin Pro Gly Gly 151015 Ser Leo Thr Leo Ser Cys Lys Ala Ser 105002SEQLIST.txt
2025 <210> 39 <211> 24 <212> PRT <213> oryctolagus <400> 39 Gin Ser Leu Glu Glu Ser Gly Gly
Arg La val Thr Pro Gly Thr Pro 151015 Leu Thr Leu Thr Cys Thr Ala Ser 20

particularly in humans. The term "carrier” refers to a diluent, adjuvant (e.g., Freund's
adjuvaht (complete and incomplete), excipient, or vehicle with which the thérapeutic is
admimstered. Such pharmaceutical carners can be sterile liquids, such as water and
oils, including those of petroleum, animal, vegetable or synthetic origin, such as peanut
oil, soybean oil, mineral oil, sesame oil and the like. Water is a prefened carrier when
the pharmaceutical composition is admimstered intravenously. Sahne solutions and
aqueous dextrose and glycerol solutions can also be employed as liquid carriers,
particularly for injectable solutions. Suitable pharmaceutical excipients include starch,
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate,
glycerol monostearate, talc, sodium chioride, dried skim milk, glycerol, propylene,
glycol, water, ethanol and the like. The composition, if desired, can also contain minor
amounts of wetting or emulsifying agents, or pH buffering agents. These compositions
can take the form of solutions, suspensions, emulsion, tablets, pills, capsules, powders,
sustained-reiease formulations and the like.

Generally, the ingredients of compositions of the invention are supplied either
separately or mixed together in unit dosage form, for example, as a dry Ivophilized
powder or water free concentrate in a hermetically sealed container such as an ampoule
or sachette indicating the quantity of active agent. Where the composition is to be
administered by infusion, it can be dispensed with an infusion bottle containing sterile
pharmaceutical grade water or saline. Where the composition is administered by
injection, an ampoule of sterile water for injection or saline can be provided so that the
mgredients may be mixed prior to administration.

The compositions of the invention can be formulated as neutral or salt forms.
Pharmaceutically acceptable salts include, but are not limited to those formed with
anions such as those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric
acids, etc.,, and those formed with cations such as those derived from sodium,
potassium, ammonium, calciom, ferric hydroxides, isopropylamine, triethylamine, 2-
ethylamino ethanol, histidine, procaine, etc.

572 Kits

The invention provides a pharmaceutical pack or kit comprising one or more containers
filled with one or more of the immunospecific polypeptides of the invention.

Additionally, one or more other prophylactic or therapeutic agents useful for the
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<210> 40 <211> 25 <212> PRT <213> Oryctolagus <400> 40 Gin GIn Gin Leu val Glu Ser Gly Gly Gly
Leu Val Gin Pro Gly Gly 151015 Ser Leu Thr La Ser Cys Lys Ala Ser 2025 <210> 41 <211> 24 <212>
PRT <213> Oryctolagus <400> 41 Gin Ser Val Glu Glu Ser Gly Gly Arg Leu Val Thr Pro Gly Thr Pro
151015 Leu Thr Leu Thr Cys Thr Val Ser 20 <210> 42 <211> 24 <212> PRT <213> oryctolagus
<400> 42 Gin Ser val Glu Glu Ser Arg Gly Gly La val Gin Pro Gly Gly Ser 151015 Leu Lys Val Ser Cys
Lys Ala Ser 20 <210> 43 <211> 24 <212> PRT <213> Oryctolagus 105002sEQLIST.txt <400> 43 Gin

Ser Val Glu Glu Ser Arg Gly Gly Leu Phe Lys Pro Thr Asp Thr
treatment of a disease can also be included in the pharmaceutical pack or kit. The

invention also provides a pharméceutical pack or kit comprising one or more containers
filled with one or more of the ingredients of the pharmaceutical compositions of the
invention. Optionally associated with such container(s) can be a notice in the form
prescribed by a governmental agency regulating the manufacture, use or sale of
pharméceuticals or biclogical products, which notice reflects approvaI by the agency of
manufacture, use or sale for human administration.

The present invention provides kits that can be used in the above methods. In one
embodiment, a kit comprises one or more immunospecific polypeptides of the
invention. In another embddiment, a kit further comprises one or r.r,mm other
prophylactic or therapeutic agents useful for the treatment of a disease, in one or more
containers. In other embodiments, the prophylactic or therapeutic agent is a biological
or hormonal therapeutic.

5.8  Characterization and Demonstration of Therapeutic Utility
Combinations of prophylactic and/or therapeutic agents can be tested in suitable animal
model systems prior to use in humans. Such animal model systems include, but are not
limited to, rats, mice, chicken, cows, monkeys, pigs, dogs, rabbits, etc. Any animal
system well-known in the art may be used. In a specific embodiment of the invention,
combinations of prophylactic and/or therapeutic agents are tested in a mouse model
system. Such model systems are widely used and well-known to the skilled artisan.
Prophylactic and/or therapeutic agents can be administered repeatedly. Several aspects
of the procedure may vary such as the temporal regime q)_f administering the
prophylactic and/or therapeutic agents, and whether such agents are administered
separately or as an admixture.

Once the prophylactic and/or therapeutic agents of the invention have been tested in an
animal model they can be tested in clinical trials to establish their efficacy. Establishing
clinical trials will be done in accordance with common methodologies known to one
skilled in the art, and the optimal dosages and routes of administration as well as
toxicity profiles of the compositions of the invention can be established using routine
experimentation.

Toxicity and efficacy of the prophylactic and/or therapeutic protocols of the instant

invention can be determined by standard pharmaceutical procedures in cell cultures or
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151015 Leu Thr Leu Thr Cys Thr val Ser 20 <210> 44 <211> 24 <212> PRT <213> Oryctolagus
<400> 44 Gin Ser Val Glu Glu Ser Gly Gly Arg Leu lle Ser Pro Gly Gly Ser 151015 Leu Thr Leu Thr
Cys Thr Val Ser 20 <210> 45 <211> 24 <212> PRT <213> Oryctolagus <400> 45 Gin Ser Leu Glu Glu
Ser Gly Gly Arg Leu val Lys Pro Asp Glu Thr 151015 Leu Thr Leu Thr Cys Thr val Ser 20 <210> 46
<211> 24 <212> PRT <213> Oryctolagus <400> 46 Gin Ser val Glu Glu Ser Arg Gly Arg Leu Val Thr
Pro Gly Thr Pro 151015 Leu Thr Leu Thr Cys Thr Ala Ser 20 <210> 47 <211> 24 <212> PRT <213>
Oryctolagus <400> 47 Gin Ser val Glu Glu Ser Arg Gly Arg Leu val Lys Pro Asp Glu Thr 151015

experim'éntal animals, e.g., for determining the LDsy (the dose lethal to 50% of the
population) and the EDs; (the dose therapeutically effective in 50% of the population).
The dose ratio between toxic and therapeutic effects is the therapeutic index and it can
be expressed as the ratio LDso/EDss. Prophylactic and/or therapeutic agents that exhibit
large therapeutic indices are preferred. While prophylactic and/or therapeutic agents
that exhibit toxic side effects may be used, care should be taken to design a delivery
system that targets such agents to the site of affected tissue in order to minimize
potential damage to uninfected cells and, thereby, reduce side effects.
The data obtained from the cell culture assays and animal studies can be used in
formulating a range of dosage of the prophylactic and/or therapeutic agents for use in
humans. The dosage of such agents lies preferably within a range of circulating
concentrations that include the EDso with little or no toxicity. The dosage may vary
within this range depending upon the dosage form employed and the route of
administration utilized. For any agent used in the method of the invention, the
therapeutically effective dose can be estimated initially from cell culture assays. A dose
may be formulated in animal models to achieve a circulating plasma concentration
range that includes the ICs (i.€., the concentration of the test compound that achieves a
half-maximal inhibition of symptoms) as determined in cell culture. Such information
can be used to more accurately determine useful doses in humans. Levels in plasma
may be measured, for example, by high performance liquid chromatography.
6. EXAMPLES
The following methods can be used with naive or immunized rabbits

6.1 Isolation and Characterization of Immunospecific, Stable Vi and Vi,

Domains
The following method provides for the identification and isolation of distinctive rabbit
variable domains which exhibit unique properties compared to human, mouse, or camel
antibodies, presenting high affinity, specificity and stability
6.1.1 Materials and Methods

Rabbit Immunization (Opltional)

New Zealand White rabbits were immunized with purified Vif, HIV GP41, HIV

integrase, TNF-alpha, vWF, or Deitad over the course of twelve week. The rabbits were

68



La Thr Leu Thr Cys Thr Val Ser 20 105002SEOLIST.txt <210> 48 <211> 24 <212> PRT <213>
Oryctolagus <400> 48 Gin Ser val Glu Glu Ser Arg Gly Asp Leu val Lys Pro Glu Gly Ser 151015 _Leu
Thr Leu Thr Cys Thr Ala Ser 20 <210> 49 <211> 24 <212> PRT <213> Oryctolagus <400> 49 Gin Ser
Leu Glu Glu Ser Gly Gly Arg Leu Val Thr Pro Gly Thr Pro 151015 Leu Thr Leu Thr Cys Thr lle Ser 20
<210> 50 <211> 24 <212> PRT <213> Oryctolagus <400> 50 Gin Ser Leu Glu Glu Ser Gly Gly Arg
Leu val Thr Leu Gly Thr Pro 151015 Leu Thr Leu Thr Cys Thr Val Ser 20 <210> 51 <211> 24 <212>

> in Ser Leu Glu Glu Ser Trp Gly Arg Leu val Lys Pro Asp Glu Thr
PRT <213> Oryc&g}[%%lssteglé) Q‘ou? 1sx%ctﬂ:emeous _Lﬁn?ectmns at 2-3 Qveeﬁl int%rvals_ of 50 pg purified

protein prepared in 1 ml adjuvant according to the manufacturer’s directions (Ribi
Immunochem Research, Hamilton, MT)}. Five days after the final boost, spieen and
bone marrow were harvested and used for total RNA preparation

RNA Isolation and Library Construction

Tissue Samples were harvested and prepared for total RNA isolation using TR! reagent
(Molecular Research Centre) according to the manufacturer’s protocol. Isolated total
RNA was dissolved in 500p] of RNase-free water and concentration and purity were
determined by spectrophotometry. First strand cDNA was synthesized from total RNA
using an oligo (dT) primer and reverse transcriptase (Superscript; Invitrogen) using the
manufacturer’s protocol,

Primary amplification of the genes coding for the variable regions of the heavy chains
and light chains was performed using the sense primers presented in tabie ] (5' part of
the variable region; FIG. 1) and the antisense primers presented in table 2 (3’ part of the
constant region of the heavy and light chains; FIGS. 2A-B) |

Table 1. Sense Primers for Isolation of Rabbit VH or VL domains From cDNA

Preparation
Domain | Primer Sequence
SDVHI-F 5’GGG CCC AGG CGG CC CAG TCG GTG GAG GAG
TCC TGG 3° (SEQ ID NO:10)
SDVH2-F 57 GGG CCC AGG CGG CC CAG TCG GTG AAG GAG
VH L TCC GAG 3’ (SEQ ID NO:11Y
SDVH3-F 5" GGG CCC AGG CGG CC CAG TCG YTG GAG GAG
TCC GGG 37 (SEQ ID NO:12)
SDVH4-F 5 GGG CCC AGG CGG CC CAG SAG CAG CTG RTG
GAG TCC GG 3’ (SEQ ID NO:13)
SDVKI-F 5" GGG CCC AGG CGG CC  GAGC TCG TGM TGA
CCC AGA CTC CA 3’ (SEQ ID NO:14)
SDVK2-F 37 GGG CCC AGG CGG CC  GAGC TCG ATM TGA
VL CCC AGA CTC CA 3’ (SEQ ID NO:15)
SDVK3-F | 5" GGG CCC AGG CGG CC  GAGC TCG TGA TGA
CCC AGA CTG AA 3° (SEQ ID NO:16) o
SDVi-F 5 GGG CCC AGG CGG CC  GAGC TCG TGC TGA
CTC AGT CGC CCT C 3’ (SEQ ID NO:17)
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151015 Leu Thr lle Thr Cys Thr Val Ser 20 <210> 52 <211> 24 <212> PRT <213> Oryctolagus <400>
52 105002SEQLIST.txt Gin Ser val Glu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly Ser 151015.Leu
Lys Leu Ser Cys Lys Ala Ser 20 <210> 53 <211> 25 <212> PRT <213> Oryctolagus <400> 53 Gin Glu
Gin Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Glu Gly 151015 Ser Leu Thr Leu Thr Cys Lys Ala
Ser 2025 <210> 54 <211> 24 <212> PRT <213> Oryctolagus <400> 54 Gin Ser Val Glu Glu Ser Gly
Gly Asn Leu val Thr Pro Gly Thr Pro 151015 Leu Thr Leu Thr Cys Thr Val Ser 20 <210> 55 <211> 25

<212> PRT <213> Oryctolagus
Table 2. Antisense Primers for Isolation of Rabbit VH or VL domains from ¢cDNA

Preparation
Domain | Primer Sequence
v SDG-R 5" CCT GGC CGG CCT GGC CAC TAG TGA CTG AYG

GAG CCT TAG GTT GCC C 3’ (SEQ ID NO:18)
SDVEj10-R 5> CCT GGC CGG CCT GGCC TTT GAT TTC CAC
ATT GGT GCC 3’ (SEQ ID NO:19)

SDVK;j0-R 5" CCT GGC CGG CCT GGCC  TAG GAT CTC CAG
CTC GGT CCC 3’ (SEQ ID NO:20)

VL SDVKA42j0-R | 5’ CCT GGC CGG CCT GGCC  TTT GAC SAC CAC
CTC GGT CCC 3’ (SEQ ID NO:21)
SDVi-R 5 CCT GGC CGG CCT GGC C|
GCCTGTGACGGTCAGCTGGGTCCC 3 (SEQ ID
NO:22)
—

The primary PCR was performed in 50 pl reaction volume using 25 pmol of each
primer. 2.5 pl random primed or oligo-dT ¢DNA was used as template {equivalent of 5
pg mRNA). The reaction conditions for the primary PCR were 11 min at 94° C,
followed by 30/60/120 sec at 54/55/72° C for 30 cycles, and 5 min at 72° C. All
reactions were performed with 2.5 mM MgCl2, 200 M dNTP (Roche Dmgnostlcs
Brussels, Belgium) and 1.25 U AmpliTaq Gold DNA polymerase (Roche).

PCR products were separated on a 1% agarose gel and the DNA eluted using the
QIAquick gel extraction kit or QIAEXII (Qiagen)

All primers have the Sfil site. DNA fragments were Sfi-cut, purified, and cloned into
phagemid vector. The phagemid contained a suppressor stop codon and sequences
encoding peptide tags for purification (Hise) and detection (HA).

Library Ligation and transformation

Approximately 50ng of linearized vector DNA {as determined by gel electrophoresis
against known amounts) were ligated with approximately a 1-3 fo}d excess of insert in
20ul reactions containing 1X ligase buffer (S0mM Tris pH7.5, 5mM MgCl,, 1mM
dithioerythritol, ImM ATP, pH 7.5) and 1U T4 DNA ligase (Roche), for ligation of

cohesive-end ligations. Ligations were incubated 16-18h at 12-14°C.
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<400> 55 Gin Gin Gin Leu Met Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 151015 Ser Le_u Lys Lgu
Ser Cys Lys Ala Ser 2025 <210> 56 <211> 31 <212> PRT <213> Oryctolagus <400> 56 Gin Glu Gin
Leu met Glu Thr Glu Ser Gly Gly Gly Ala Glu Gly Gly 151015 Leu val Lys Pro Gly Gly Ser Leu Glu Leu
Cys Cys Lys Ala Ser 202530 105002SEQLIST.txt <210> 57 <211> 31 <212> PRT <213> Oryctolagus
<400> 57 GIn Glu GIn Leu Met Glu Thr Glu Ser Gly Gly Gly Ala Glu Gly Gly 151015 Leu val Lys Pro
Gly Ala Ser Leu Thr Leu Thr Cys Thr Ala Ser 202530 <210> 58 <211> 24 <212> PRT <213>

Oryctolagus <400> 58
Results of the ligations and a corresponding number of cuvettes were incubated on ice

for 10min. Simultaneously, electrocompetent E.coli were thawed on ice. 2ul of each
ligation reaction were added to the electrocompetent bacteria, transferred to a cuvette
and stored on ice for Imin. Electroporation was performed at 2.5kV, 25uF, and 2000
Cuvettes were immediately flushed with Iml of SOC medium at room temperature and
the cultures shaken at 250rpm for 1h at 37°C or 30°C. Cultures were then spread on LB
agar ‘plates containing 100pg/m]  ampicilin, 30ug/ml kanamiycin, and 17pg/ml
chloramphenicol and incubated overnight at 37°C or 30°C.

Phageniid vector was isolated and electorporated into host celis according to
manufacturer’s protocols. After electroporation, Sml of SOC was added and cultures
were shaken for 1h at 37°C. 10ml of SB medium/carb was then added for 1h at 37°C.
4.5ul of 100mg/ml carbenicillin was next added and cultures were shaken for another
lh at 37°C before adding 1ml of VSCM13 (helper phage; 10”pfw/ml) to each 15 ml
culture. A total of 170m! SB medium/carb added to the cultures, which were shaken for
2h at 37°C. 280ul of 50mg/ml kanamycin was added and the cultures continued
shaking O/N at 37°C. On the following morning, the cultures were centrifuged and the
phage supernatants precipitated by adding 25ml of PEG-8000 (polyethylene
glycol)/NaCl and incubation on ice for 30min. Phage was centrifuged from the
supernatant and pellets were resuspended in 2 ml of TBS/BSA 1%, spun down and
filtered through a 0.2um filter into a sterile tube.

Library Panning

Ii‘nmobi’}izeci antigens (Vif, Gp41, Integrase, TNF-alpha, vWE, Deltad) were used to pan
the phage expression library for immunospecific binding. Antigen was bound to a
microtitre plate by incubation overnight O/N at 4°C. Plates were then washed and
blocked with TBS/BSA 3% for 1h at 37°C. 50u! of freshly prepared phage library was
added to each well and incubated for 2h at 37°C. Panning consisted of several rounds
of binding phage to an antigen immobilized to the well of an ELISA plate, washing,
clution by trypsinization (cleaves the antibody fragment off the phage surface), and
reamplification.  During each round, specific binding clones were selected and
amplified. These clones predominated after 3 or 4 rounds.

Wells were washed with 150111 TBS/0.5% Tween 20. Washing steps were increased

from 5 in the first round to 10 in the second round and 15 in the third and fourth round.
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Gin Ser Leu Glu Glu Ser Gly Gly Arg Leu val Thr Pro Gly Thr Pro 151015 Leu Thr Leu Thr Cys Thr Val
Ser 20 <210> 59 <211> 24 <212> PRT <213> Oryctolagus <400> 59 Gin ser Val Glu Glu Ser Arg Gly
Asp Leu val Lys Pro Gly Ala Ser 151015 Leu Thr Leu Thr Cys Thr Ala Ser 20 <210> 60 <211> 24
<212> PRT <213> Oryctolagus <400> 60 GIn Ser val Glu Glu Ser Gly Gly Arg Leu lle Thr Pro Gly Gly
Ser 151015 Leu Thr Leu Thr Cys Thr val Ser 20 <210> 61 <211> 24 <212> PRT <213> Oryctolagus
<400> 61 105002SEQLIST.txt Gin Ser Leu Glu Glu Ser Gly Gly Asp Leu Val Lys Pro Gly Ala Ser
151015 Leu Thr Leu Thr Cys Thr Ala Ser 20 <210> 62 <211> 24 <212> PRT <213> Oryctolagus

If further rounds of panning were desired, phage eluates were transferred to 2ml £ .coli
cultures that had been prepared by inoculation with 2pl of ER2537 and incubated while
shaking for 2 at 37°C until O.D=1. The elutate exposed cultures were incubated for 15
min at RT. 6ml of prewarmed SB medium/carb was added and shaken 1h at 37°C
followed by the addition of Iml of VCSMI3 (helper phage) and 91ml of prewarmed SB
medium/carb. Cultures were shaken for 2h at 37°C, followed by the addition of 140ul
of 50mg/ml kanamycin and then shaken O/N at 37°C. Antigen coated plates were
prepared as described for the next round of panning. Panning of second round was then
repeated following the same protocol.

After panning, the pooled phage were tested by binding to antigen coated plates
(prepared as described) and detected by HRP-conjugated anti-HA (1:2000) to assess
whether it was worthwhile to continue with the analysis of single clones.

Construction of CAT-fusion Single-Domain Antibody Libraries

The CAT gene was amplified from pCAT (Stratagene) by PCR and inserted into pET-
derived plasmid using EcoRI and Sphl restriction sites to create the pE-CAT. The
5'PCR primer originally used to clone the variable domains was also designed to
contain two sequential and different Sfi/ cloning sites, and an amber codon (TAG) Just
before the beginning of the CAT gene. To clone our single-domain antibody libraries
fused into the CAT gene, SDVH and SDVL fragments were generated by PCR from
each p-SDVH (plasmid expressing VH domains) and pSDVL (plasmid expressing VL
domains) library vectors or from phagemid vectors selected by panning. The resulting
SDVH and SDVL PCR fragments were gel-purified, digested with the restriction
endonuclease Sfil, and cloned independently into the appropriately Sfil cut vector pE-
CAT. The pSDVH-CAT and pSDVL-CAT constructs are under the control of the
strong Lac promoter that also includes an N-terminal Hists affinity tag and the
ampicillin resistance gene. Altenatively, SDVH or SDVL fragments may be cloned into
readily available vectors designed to express cloned sequences as fusion proteins with
CAT, eg., the PCFNI vector (see Maxwell, et al,, 1999, J Prot Sci 8:1908-1911,
incorporated herein by reference in its entirety; FIG. 5).

Chloramphenicol resistance analysis

Chloramphenicol resistance assays were performed by transforming ER2738 cells

(New England Biolabs, Inc) with each single-domain CAT-fusion library. The
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<400> 62 Gin ser Val Glu Glu Ser Arg Gly Arg Leu Val Thr Pro Chi Thr Pro 151015 Leu Thr Leu Thr
Cys Thr Val Ser 20 <210> 63 <211> 27 <212> PRT <213> Oryctolagus <400> 63 Gin Glu Gin Leu
Met Glu Thr Glu Ser Gly Gly Gly Leu Val Lys Pro 151015 Gly Ala Ser Leu Thr Leu Thr Cys Thr Ala Ser
2025 <210> 64 <211> 24 <212> PRT <213> Oryctolagus <400> 64 Gin Ser Leu Glu Glu Ser Gly Gly
Asp Leu val Gin Pro Gly Ala Ser 151015 Leu Thr Leu Thr Cys Thr Ala Ser 20 <210> 65 <211> 25
<212> PRT <213> Oryctolagus <400> 65 Gin Gin Gin Leu val Glu Ser Gly Gly Asp Leu Val Lys Pro
Glu Gly 151015 Ser Leu Thr Leu Thr Cys Thr Ala Ser

transformation mixtures were inoculated into 5 mL of SOC and incubated at 37°C for 1
hour. Next, 10 ml of SB medium with 3 ul of 100 mg/mi ampicillin was added to each
library. A total of 15 ml of each culture was shaken for 1 hour at 37°C. Subsequently
4.5 Yl of 100 mg/m] ampicillin was added and cultures shaken for one hour at 37°C.
Then, 85 ml of SB medium with 85 il of 100 mg/ml ampicillin was added and cultures
grown overnight at 37°C. The following day, 600 yl of each culture was used to
inoculate 20 m! of SB medium containing 100 pg/ml of ampicillin. Expression of CAT-
fusion single-domain proteins was induced by addition of 0.5 mM IPTG when the
optical density of cultures reached 0.9 (at 600 nM). After 2 hours of mcubation at 37°C,
100 pl aliquots of each library were plated on agar plates with IPTG (200 ug/ml) and
various concentrations of chloramphenicol. Plates were incubated at 37°C for 16-20
hours. The level of resistance was quantified as the highest level of chloramphenicol at
which colonies appeared after the 37 °C incubation period.

Stability Analysis

Confirmation of the stability of clones selected by panning and/or chloramphenicol
resistance assays (or combinations of both) was performed by monitoring the unfolding
transition in response to heat or increasing concentration of guanidium chloride
(GdmCl) by intrinsic fluorescence. Expressed and isolated clones were diluted to a
concentration of 6 pM. Intrinsic fluorescencewas determined at a wavelength of 280 or
295nm, with emission spectra recoded from 310 to 440 nm. Fluorescence specira were
corrected for background fluorescence of the solution. FIG. 6A depectis the
representative unfolding fransition curve of a V| domain of the invention in response to
increasing heat. FIG. 6B depectis the representative unfolding transition curve of a Vi
domain of the invention in response to increasing concentrations of GdmCl; prior to
fluorescence measurement, 6 pM samples of protein were incubated overnight at 25 °C
for each concentration of GdmClL.

Sequence Analysis

Vector clones selected by panning and/or chloramphenicol resistance, or combinations
of both, were inoculated into culture, and the cultures were induced with 1 mM IPTG
(isopropyl-B-D-thiogalactopyranoside) and tested for binding. DNA fingerprinting
(analysis of different sizes of fragments after amplification by PCR}, and A/u! analysis

{enzyme which digests DNA in scveral sequences) of antibody fragments encoding
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2025 105002SEOLIST.txt <210> 66 <211> 24 <212> PRT <213> Oryctolagus 400> 66 GirlSerLeo

Glu GluSer Gly Gly Asp Leo ValLys Pro Glu Gly Ser 15 10 15 Leo Thr Leo Thr Cys Thr Ala Ser

<210>67

PCR products were performed in parallel to test for diversity among the clones.
Selected clones were then subjected to DNA sequence analysis and expressed without
gene I1I product for further analysis.

6.1.2  Results
Heavy Chain Variable Domain
Tables 3-6 present representative framework sequences of rabbit heavy chain variable
domains selected by the stability assay and/or the stability assay with phage panning.
Sequence analysis of selected clones relative to initial pools indicated that the following
sequences provide enhanced stability and/or affinity: for the VH FRI1 domain,
QEQLMETESGGGAEGGLVKPGASLTLTCTAS (SEQ ID NO:57); for the VH FR2
domain, WVRQAPGKGLEWIG (SEQ ID NO:69), for the VH FR3 domain,
YATWVNGRFTLSRDIDQSTGCLQLNSLTAADTATYYCAR (SEQ ID NO:95); and
for the VH FR4 domain, WGQGTLVTVSS (SEQ ID NO:139).
Additional point mutation studies indicated that the presence of one or more of the
following amino acid residues. conferred enhanced stability and/or atfinity to the Vy
domain: a phenylalanine at position 46 (within the FR2 domain), a glutamic acid at
position 53 (within the FR2 domain), an arginine at position 54 (within the FR2
domain), a glycine at position 56 (within the FR2 domain), an alanine at position 38
(within the FR2 domain), and an arginine at position 126 (within the FR4 domain).
Analysis and point mutation studies within the CDR domains also indicated that the
presence of a cysteine at position 44 (the final CDRI residue) and/or a cysteine at
position 59 (the first residue in CDR2) conferred enhanced stability and/or affinity. Itis
believed that these cysteines act to stabilize the three-dimensional structure of the
domain, Amino acid positions are according to the positions within the sequence
alignments presented in FIG3.

Table3.  Amino Acid Sequences of Vy FR1 domains selected by methods of the

invention
' SEQ ID NO ALTGNMENT POSITION 1-31 .
23 QQQLV*—ESuGRw*-—LVKPDETLTITCTVS
24 -QSVE~-ESGGG~~--LVTPGTPLTLTCTVS -
25 ~QSLE-~ESGEG-~--LVQPGGSLKVSCKAS
26 -0SLE~~ESGGR--~~LVTEPGTPLTLTCTVS
27 O0QOLM-~KSGGG--—~-LVQPGGSLTLSCKAS B
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<211>14 <212>PRT <213>Oryctolagus <400>67 Trp valArg Gin Ala Pro Gly Glu Gly Leo Glu
Trp lle Gly

28 ~QSLE-=ESGGR----LVTPGESLTPTCTVS
29 -QSVE-~ESGGR~~~~LVKPDETLTLTCTVS
30 ~Q8VE~~ESRGR~~--LVTPGTPLTLTCTVS
31 QEQLV-~ESGGG~~--~LVQPGGSLKLSCKAS
32 QQQLV~--ESGGG---~LVQPGGSLKLSCKAS
33 ~QSMK--ESEGR~-~~LVTPGGSLTLTCTVS
34 ~Q8VE~--ESRGR--~~LVTPGGSLTLTCTVS
35 | =Q8VE~--ESGGG--~~LVQPGGSLKVSCKAP
36 ~QSLE-~ESGER~-~~LVTPGGSLTLTCTVS
37 ~QSVE--ESGGR--~--LVTPGGSLTLTCTVS
38 QEQLM—--ESGGG----LVQPGGSLTLSCKAS
38 ~-QSLE--ESGGR~-~~LVTPETPLTLTCTAS
40 OOQLV~-ESGGGE~—~-LVQPGGSLTLSCKAS
41 ~08VE--ESGGR-—~-LVTPGTPLTLTCTVS
42 -QSVE~--ESRGG~~~-LVQPGGSLKVSCKAS
43 ~QSVE-~ESRGG~--~LFKPTDTLTLTCTVS
44 ~D8VE~-ESGGR~~~~LISPGGSLTLTCTVS
45 . ~QOSLE--ESGGR~~-~-LVKPDETLTLTCTVS
46 ~Q8VE~-ESRGR-~—--LVTPGTPLTLTCTAS
47 -Q8VE--ESRGR----LVKPDETLTLTCTVS
48 -DSVE--ESRGD-~--LVKPEGSLTLTCTAS
49 ~-QSLE~--ESGGR--~-~LVTPGTPLTLTCTIS
50 ~Q8LE~~ESGGR~~~~LVTLGTPLTLTCTVS
51 -QSLE~~ESWGR~-~-LVXPDETLTITCTVS
52 : ~Q8VE--ESGGG-~~-LVQPGGSLKLSCKAS
53 QEQLV~-ESGGG-~~~LVKPEGSLTLTCKAS
54 ~QSVE-~ESGGN-~~-LVTPGTPLTLTCTVS
55 OOQLM~--ESGGEG~~-—-LVCPGGSLKLSCKAS
56 OEQLMETESGGGAEGGLVKPGGSLELCCKAS
57 QEQLMETESGGGAREGGLVKPGASLTLTCTAS
58 -=QSLE-ESGGR-~--LVTPGTPLTLTCTVS
59 ~--QSVE-ESRGD--~-LVKPGASLTLTCTAS
60 ~-QSVE~ESGGR-~~~LITPGGSLTLTCTVS
61 ~~QSLE~ESGGD~~~--LVKPGASLTLTCTAS
62 ~~QSVE-ESRGR~~--LVTPGTPLTLTCTVS
63 OEQLMETESGGG~—-~-LVKPGASLTLTCTAS
64 ~~QSLE~-ESGGED--~~LVQPGASLTLTCTAS
€5 ~00QLV~ESGGD~=~~LVKPEGSLTLTCTAS
66 --QSLE-ESGGD---~LVXPEGSLTLTCTAS
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Table 4. Amino Acid Sequences of Vy FR2 domains selected by methods of

the invention

SEQ ID NO ALIGNMENT POSITION 45-58

67 WVRQAPGEGLEWIG

68 WVRQAPGKGLQOYIG

69 WVRQAPGKGLEWIG

70 | WWROAPGKGLDWIG

71 WVRQAPGEGLDWIG

72 WVRODAPGKGLEYIG

73 WGROAPREGLEWIG

74 WVROAPGKRLEWIG

75 WVROAPGKGLEWVA

76 WVRQAPEKGLEWIG

77 WVROAPGKGLEWIA

78 WERQAPGKGLEWIA

79 | WFRQAPGKGLEWIG

80 | WFRQAPGKELEWIG

81 WEROAPGKGREWIG

82 WFRQAPGKGLEGIG

83 WVROAPGKELEWIG

84 WVROAPGKEREWIG

85 WVRQAPGKELEGIG

86 WVRQAPGKGREWIG

87 WVROAPGKGREGIG

| 88 WVROAPGKGLEGIG

83 WEROAPGKEREWIG

90 | WERQAPGKELEGIG

81 WERQAPGKGREGIG

92 WVROAPGKEREGIG

93 WEFRQAPGKEREGIG

Table 5. Amino Acid Sequences of Vg FR3 domains selected by methods of

the invention - |

SEQ ID NO ALIGNMENT POSITION 70-110

94 YASWAKGRFTIS-KTSSTTVDLKITSP—~
TTEDTATYFCAR

95 YATWVNGREFTLSRDIDQSTGCLQLNSL~~
TAADTATYYCAR )

96 YATWAKGRFTIS-KTS~
TTVRLOMETTSLTTEDTATFFCAR
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<400>68 Trp valArg Gin Ala Pro Gly Lys Gly Leu Gin Tyr lleGly 1510 <210> 69 <211> 14 <212>
PRT <213> Oryctolagus <400> 69 Trp Val Arg Gin Ala Pro Gly Lys Gly Leo Glu Trp lle Gly 1510
<210> 70 211> 14 212> PRT <213> Oryctolagus <400> 70 Trp Val Arg Gin Ala Pro Gly Lys Gly Leo
Asp Trp lle Gly 1510 <210> 71 <211> 14 <212> PRT <213> Oryctolagus <400> 71

87 YATWAKGRETIS—
T3STTVILOMETTSLTARDTATYFCAR

98 YASWAKGRETIS-KTS-TTVDLKITSP~~
TTEDTATYFCAS

99 YASWAEGRFSIS—
KASSTTVTLOMETTSLTAARDTATYFCAR

100 YANWAKGRFTIS-KTS~TTVDLKITSP—~
TTEDTATYFCVR

101 YASWPQGRFTIS~
VTSSTTVTLOMETTSLTAADTATYFCAK

162 YASWAKGRFTIS~QTS~TTVDLKITSP-—
TTEDTATYFCAR

103 YATWAKGRFTIS~
KPSSTTVTLOMETTSLTAADTATYFCAR

104 YANWAKGRFTIA-

, KTSSTIVTLOMETTSLTAADTATYFCAR

105 YASWAKGRFTIS-KTS-TTVDLKITSP—~
TTEDTATYFCAR

106 YPSWYDGRFTIS-KTS~-TTVDLKITSP——
TTEDTATYFCAR :

107 YADWVTGRFTISSENAQONTLYLOLNS T~ —
TAADTATYFCAR

108 YANWAKGRCTIS-KTS~TTVDLKITSP~~
TTEDTATYFCAP

109 YATWVNGRLTISSHNAQNTLYLOLNSL~~
TAADTATYFCAR

110 YANWAKGRFTIS-KTP-TTVDLKINSP-—
TTEDTATYFCAR

111 YADWAKGRFTIS-KTS-TTVDLKITSP—~

' TTEDTATYFCAR

112 YADWAKGRFTIS-KTS~-TTMDLKITS P~
TTEDTATYFCGR

| 113 YASWVNGRFTISSRNAONTLYLOLNSL -~
TAADTATYFCAR

114 YASWVNGRFTISSDNAQNTVDLOLNSL~~
TAADTATYFCAR

115 YANWAKGRFTSS~KTS-TTVDLKITSP -~
TTEDTATYFCAR

116 YANWAKGRFTIS~-KTS~TTVDLEIASP-——
TTEDTATYFCVR

117 YASWAEGRFTIS-KASSTTVDLKMTSL——
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Trp Val Arg Gin Ala Pro Gly Glu Gly Leo Asp Trp lle Gly 1510 Page 18 105002SEQA4IST.txt <210> 72
<211> 14 <212> PRT <213> Oryctolagus <400> 72 Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Tyr
lle Gly 1510 <210> 73 <211> 14 <212> PRT <213> Oryctolagus <400> 73 Trp Gly Arg Gin Ala Pro
Arg Glu Gly [Cu Glu Trp lle Gly 1510 <210> 74 <211> 14 <212> PRT <213> Oryctolagus <400> 74
Trp Val Arg Gin Ala Pro Gly Lys Arg [Cu Glu Trp lle Gly 1510 <210> 75 <211> 14 <212> PRT <213>
Oryctolagus <400> 75 Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Ala 1510

| TTEDTATYFCAR

118 | YANWAKGRFTIS-RTS-TTVDLKMTS L~
TTEDTATYFCAR

119 YASWAKGRFTIS~KTSSTTVDLEMTSL——
TTEDTATYFCAR

120 YANWAKGRFTIS~-KASSTTVELKMTGL——
| TTEDTATYFCAR

121 YASWVNGRFTISSHNACONTLYLOLNST~—
TAADTATYFCAR

122 YANWARGRFTIS-RTS—TTVDLEITSP~~
TTEDTATYFCGR

123 YASWVNGRFTISRTS--TTVDLKMTSL-—
TTEDTATYFCIR

124 YARWAKDRVTISKTS~-TTVDLKITSP—n
TTEDTATYFCAR

125 YANWAKGRFTISKTS~-TTVDLEIISPmm
TKEDTATYFCAT

126 YANWAKGRFTISKAS~~TTVDLKITSP-~
TTEDTATYFCVR

127 YANWARGRFTISKTS~~TTVDLKMTSP~—
| TTEDTAIYFCAR

128 YATWAKGRFTISKTS~~TTVDLKVTSP -~
TTEDTATYFCAS

129 YPSWARGRETISKTS~—TTVDLKIAS P-—
ATEDTATYFCAR

130 YASWAKGRFTISRTS~mmTADLRITSP*“
TIEDTATYFCAR

131 YANWAKGRFTISKTS—~TTVDLKMTSL -~
TAADTATYFCAR

132 YATWAKGRFTISKTSS-TTVDLEMTS L—~
- TTEDTATYFCTR

133 YANWAKGRFTIS~RTS-TTVDLKMTS P~
TTEDTATYFCIR

134 YASWAEGRFTIS~RTS-TTVDLKMTSP—~
| TTEDTATYFCAR

135 YASWAKGPFTIS~KTS-TTVDLKMTSP~~
TTEDMATYFCAR

136 YASWAKGRFTIS~KTS~TTVDLKITS P~
ITEDTATYFCIR

137 YASWVNGRFTISSDNAQNTVDLOMNST -~
TAADTETYFCAR
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<210> 76 <211> 14 <212> PRT <213> Oryctolagus <400> 76 Trp Val Arg Gin Ala Pro Glu Lys Gly [Cu
Glu Trp lle Gly 1510 <210> 77 <211> 14 <212> PRT <213> Oryctolagus <400> 77 Trp val Arg Gin Ala
Pro Gly Lys Gly Leu Glu Trp lle Ala 1510 105002SEQLIST.txt <210> 78 <211> 14 <212> PRT <213>
Oryctolagus <400> 78 Trp Phe Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp lle Ala 1510 <210> 79 <211>
14 <212> PRT <213> Atrtificial Sequence <220> <223> Oryctolagus <400> 79 Trp Phe Arg GIn Ala
Pro Gly Lys Gly Leu Glu Trp lle Gly 1510 <210> 80 <211> 14 <212> PRT <213> Artificial Sequence

138 }YANWVNGRFTISLDNAQNTVFLQMTSL—~
| TAADTATYFCAR

Table 6. Amino Acid Sequences of V4 FR4 domains selected by methods of

the invention

SEQ ID NO ALIGNMENT POSITION 126-~136

138 WGQGTLVTVSS

140 WGPGTLVTVSS

141 WGOGILVTVSS

142 WGQGALVTVSS

143 WGPETLVTISS

144 WGOGTLVTASS

145 WGPGTLVAVSS

146 WGOGTRVTVSS

147 WGPGTLVTGSS

i48 WGOGSLVTISS

149 RGOGSLVTISS

Light Chain Variable Domain

Tables 7-10 present representative sequences of rabbit light chain variable framework
domains selected by stability aésay and phage panning. Sequence analysis of selected
clones relative to initial pools indicated that the following sequences provide enhanced
stability and/or affinity, for the VL FR} domain, ELVLTQTPPSLSASVGETVRIRC
(SEQ ID NO:150) or ELVLTQTPSSVSAAVGGTVTINC (SEQ ID NO:155); for the
VL FR2  domain, WYQQKPEKPPTLLIS (SEQ ID NO:174) or
WYQQKPGQRPKLLIY(SEQ ID NO:181); for the VL FR3 domain,
GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC (SEQ ID  NO:i83) or
GVSSRFKGSGSGTQFTLTISGVQCADAATYYC (SEQ ID NO:205); and for the VL
FR4 domain, FGAGTNVEIK (SEQ ID NO:206) or FAFGGGTELEIL (SEQ ID
NO:210).
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<220> <223> Oryctolagus <400> 80 Trp Phe Arg Gin Ala Pro Gly Lys Glu Leu Glu Trp lle Gly 1510
<210> 81 <211> 14 <212> PRT <213> Artificial Sequence <220> <223> Oryctolagus <400> 81 Trp
Phe Arg GIn Ala Pro Gly Lys Gly Arg Glu Trp lle Gly 510 <210> 82 <211> 14 <212> PRT <213>
Artificial Sequence <220> <223> Oryctolagus <400> 82 Trp Phe Arg GIn Ala Pro Gly Lys Gly Leu Glu
Gly lle Gly 1510 <210> 83 105002SEQLIST.txt <211> 14

Additional point mutation studies indicated that the presence of a phenylalanine at
position 39 (within the FR2 domain) and/or the presence of a lysine at position 42
(within the FR2 domain) and/or the presence of a cysteine at position 91 (the final FR3
residue} conferred enhanced stability and/or affinity to the Vi domain. Amino acid
positions are according to the positions within the sequence alignments presented in
FIG. 4.

Table 7. Amino Acid Sequences of V. FR1 domains selected by methods of

the invention

SEQ ID NO ALIGNMENT POSITION 1-23 ]
150 ELVLTQTPPSLSASVGETVRIRC
151 ELDMTQTPASVSEPVGGTVTIKC
152 ELVLTQTPSPVSAAVGGETVTIKC
153 ELDLTQTPASVSEPVGGTVTIKC
154 | ELVLTQTPSSASEPVGGTATIKC
155 ELVLTQTPSSVSRAVGGTVTING
156 ELDMTQTPASVSAAVGGTVTING
157 ELDLTQTPASVEVAVGETVTING
158  ELDMTQTPSSVSAAVGGTVTING
159 ELVMTQTPASVSAAVGGTVTINC
160 ELVMTQTPASVEAAVGDSVTING
161 ELVLTQTPASVSEPVGGTVTIKC
162 ELVLTQTPSPVSAAVGGTVTISC
163 ELVMTQTESPVSAPVGGTVTIKC
164 ELVLTQTPSSKSVPVGETVTINC
165 ELDMTQTPSSKSVEVRGTVSISC
166 ELVLTQSPSSKSVPVGDTVTINC
187 ELDLTQTPPSLSASVGETVRIRC
168 ELDLTQTPASVEAARVGGTVTIKC
169 ELVMTQTPSPVSAAVGGTVTISC
170 ELVLTQTPSSKSVEPVGDTVIINC
171 ELVLTQSPS~VSGAVESGTVIING
172 ELVLTQTPSSVEAAVGGETVTIKC
173 ELVLTQTPASVEAAVGGETVTIKC
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<212> PRT <213> Artificial Sequence <220> <223> Oryctolagus <400> 83 Trp Val Arg Gin Ala Pro
Gly Lys Glu Leu Glu Trp lle Gly 1510 <210> 84 <211> 14 <212> PRT <213> Artificial Sequence
<220> <223> Oryc olagus <400> 84 Trp Val Arg Gin Ala Pro Gly Lys Glu Arg Glu Trp lle Gly 1 5 10
<210>85 <211>

Table 8. Amino Acid Sequences of Vi FR2 domains selected by methods of
the invention .

SEQ ID NO ALIGNMENT POSITION 38-52

174 WYQQKPEKPPTLLIS

175 WYQOKPGOPPKLLIY

176 WYQQOKPGQOPPKRLIY

177 WYQLKPGQOPPKLLIY

178 WYQQRPGQPPKPLIY

179 WEFQQOKPGQPPKLLIY

180 WYQOKPGKPPTLLIS

181 WYQOKPGQRPKLLIY

| 182 WYQQKAGKPPTLLIY

Table 9. Amino Acid Sequences of Vi FR3 domains selected by methods of
the invention

SEQ ID NO ALIGNMENT POSITION 60-91 _ i
183 GVPPRFSGSGSGTDYTLTIGGVOAEDVATYYC
184 GVSSRFKGSGSGTEFTLTISGVQCDDAATYYC
185 GVSSRFKGSRSGTEYTLTISDLECADAATYYC
186 GVSSREFKGSGSGTEFTLTISDVQCDDAATYYC
187 GVPSRFKGSGSGTEFTLTISDLECADAATYYC
188 GVPSRFRGSGSGTEFTLTISGMKAEDABTYYC
189 GVSSRFKGSGSGTOFTLTISDLECDDAATYYC
1190 GVPSRFKGIGSGTEYTLTISGVECDDRATYYC
191 GVPPRIFSGCSGAGTQFTLTISDPLECDDAATYYC
192 GVPSRFKGSGSGAQFTLTISDLECDDARTYYC
193 } GVPSRFKGSGSGTQFTLTISDLECDDAATYYC
194 GVPSRFKGSGSGTEFTLTISGVOCDDAATYERC
195 GVPSRFKGSGSGTQFTLTISDVVCDDAATYYC
196 GVPSRFKGSGSGTDFTLTISSVECDDARATYYC
197 | GVPSRIFSGSGSGTQFTLTISDLECDDAATYYC
iss GVPPRFSGSGSGADYTLTIGGVOAEDAATYYC
199 GVPSRFKGSGSGTQFTLTISDVQCDDAATYYC
200 GVSSRFKGSGSGTORTLTINDLECDDRATYYC
201 GVPSRFKGSGSGTQFTLTISDVVCDDAATYGC
202 GVPSRFKGSGSGTQFTLTISGVOCDDAATYYC
203 GVPSRFSGSGSGTREFTLTINDLDCDDAATYYC
204 GVPSRFKGSGSGTQFTLTISDLECADRATYYC
205  GVSSRFKGSGSGTQOFTLTISGVQOCADARTYYC
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14 <212>PRT <213> ArtificialSequence <220> <223> Oryctolagus <400> 85

Table 10. Amino Acid Sequences of Vi, FR4 domains selected by methods of

the invention

SEQ ID NO ALIGNMENT POSITION 106-116B
206 FeGAGTNVEIK-

| 207 F=--GGGTEVVVK-

208 F--GGGTELEIL~

209 P-—-GGGETQLTVTE
| 210 FAFGGGTELEIL~
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Trp val Arg Gin AlaPro Gly Lys Glu Leu Glu Gly lle Gly 15 10 <210>86 <211>

Moe s

CLAIMS

A method for producing a rabbit Vi or Vy domain that immunospecifically binds to an

antigen, said method comprising:

a) selecting from a phage expression library a set of DNA sequences that encode Vy
or V,_ domains that immunospecifically bind to said antigen, said phage expression
library prepared from DNA or ¢cDNA sequences that encode Vy or Vy domains
and that were obtained from a biological sample of a rabbit containing cells that
express immunoglobulins; and

b) expressing said set of sequences, or a subset thereof, in bacteria as a fusion protein
with CAT, selecting bacteria that have chloramphenicol resistance by virtue of
CAT expression, and obtaining sequences encoding rabbit Vy or Vi domains from
the selected bacteria.

A method for producing a rabbit V. or Vy domain that immunospecifically binds to an

antigen, said method comprising:

a) expressing sequences of DNA or cDNA that encode Vy or V| domains in bacteria
as a fusion protein with CAT, wherein said DNA or ¢cDNA sequences were
obtained from a biological sample of a rabbit containing cells .that eXPress
immunoglobulins; _

b} selecting bacteria that have chloramphenicol resistance by virtue of CAT
expression, and obtaining the set of sequences encoding rabbit Vy or V. domains
from the selected bacteria: and

¢) selecting from a phage expression library DNA sequences that encode Vy or Vi
domains that immunospecifically bind to said antigen, wherein said library is
prepared from said set of sequences, or subset thereof..

The method of claim ! or 2, wherein said rabbit biclogical sample is from a rabbit that

has been immunized with said antigen.

The method of claim 1, wherein step a) is repeated one or more times.

The method of claim 2, wherein step ¢) is repeated one or more times.

The method of claim 1, 2 or 3, wherein said biological sample comprises plasma cells.

The method of claim 1, 2 or 3, wherein said biological sample comprises lymphoid,

bone marrow, or appendix tissue.

The method of claim 7, wherein said sample comprises lymphoid tissue and said

lymphoid tissue is spleen tissue.

.83



14

<212> PRT

10.

il

12.

13.
14,

I5.
16.
17.
18.
19.

20.

21.

22.

23.
24,

25,

26.

27.

28.
29.

<213> ArtificialSequence  <220>

The method of claim 7 , wherein said sample comprises lymphoid tissue and said
lymphoid tissue is lymph node tissue.

An antibody comprising the Vi or Vi domain produced according to claim 1 or an
antigen binding fragment thereof.

The antibody or fragment of claim 10, wherein said antibody is a single chain
antibody.

The antibody or fragment of claim 10, wherein said antibody is a single domain
antibody.

The antibody of claim 10, wherein said antibody is an antibody fragment. .

The fragment of claim 13, wherein said fragment is a Fab, Fab’, F(ab’), or Fv
fragment.

The antibody or fragment of claim 10, wherein said antibody is a minibody.

The antibody or fragment of claim 10, wherein said antibody is a diabody.

The antibody or fragment of claim 10, wherein said antibody is a bispecific antibody.
The antibody or fragment of claim 10, wherein said antibody is a nanobody.

The antibody or fragment of claim 10, wherein said antibody does not comprise a CH,;
dorain.

A chimeric version of the antibody or fragment of any one of claims 10-19.

A humanized version of the antibody or fragment of any one of claims 9-11.

The antibody or fragment of claim 10, wherein said antigen is not immunogenic in
riice or rats.

The method of claim 1 ot 2, wherein said antigen is not immunogenic in mice or rats.
The method of claim 1 or 2, wherein in step (b) said selection is selection at a
chloramphenico! concentration of at least 1.8 mM.

The method of claim 1 or 2, wherein the recombinant Vy or Vi domain has a Tm of at
least 54° C.

The method of claim I or 2, wherein the recombinant Vy or V, domain exhibits a Kd
for said antigen of no greater than 20 nM

A polypeptide that immunospecifically binds an antigen, wherein said polypeptide
comprises one or both of a rabbit Vy or Vi domain and does not have one or more of a
CH, domain, CH, domain, CH; domain or CL domain; or does not have one of a Vg
or Vi domain.

The polypeptide of claim 27 which does not comprise a rabbit Vg domain.

The polypeptide of claim 28 which does not comprise a Vy domain of a species other

than rabbit.
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<223> Oryctolagus  <400>86  Trp val

30.
31

32.
33.
34,
35.
36.
37.
38.
30

40,
41.
42.

43,

45.
46.

47.
48.

49.
50.

The polypeptide of claim 27 which does not comprise a rabbit Vi domain.
The polypeptide of claim 30 which does not comprise a Vi domain of a species other
than rabbit.
The polypeptide of claim 27 which does not comprise a CH, domain
The polypeptide of claim 27 of claim 32 which does not comprise a CH, domain.
The polypeptide of claim 27, 32 or 33 which does not comprise a CH; domain.
The polypeptide of claim 27, wherein said antigen is not immunogenic in mice or rats.
The polypeptide of claim 27, wherein said polypeptide is a single chain antibody.
The polypeptide of claim 27, wherein said polypeptide is a single domain antibody.
The polypeptide of claim 27, wherein said polypeptide is an antibody fragment.
The ﬁ"ggznent of claim 38, wherein said fragment is a Fab, Fab’, F(ab’), or Fv
ﬁ‘agmént.
The polypeptide of claim 27, wherein said polypeptide is a minibody.
The ‘polypeptide of claim 27, wherein said polypeptide is a diabody.
The polypeptide of claim 27, wherein said polypeptide is a bispecific antibody or a
multispecific antibody.
The polypeptide or fragment of claim 27, wherein said polypeptide is a nanobody.
The polypeptide of claim 27 further comprises a therapeutic agent, an albumin-
interacting peptide, a fibronectin interacting peptide, fibronectin, albumin, protein A,
or protein G.
The polypeptide of claim 44, wherein said therapeutic agent is a cytotoxin.
The polypeptide of claim 27, wherein said polypeptide is further conjugated to a
therapeutic agent, an albumin-interacting peptide, a fibronectin interacting peptide,
fibronectin, albumin, protein A, or protein G.
The pélypepiide of claim 46, wherein said therapeutic agent is a cytotoxin or siRNA.
The antibody or fragment of claim 10, wherein said antibody or fragment is further
conjugated to a therapeutic agent, an albumin-interacting peptide, a fibronectin
interacting peptide, fibronectin, albumin, protein A, or protein G.
The polypeptide of claim 48, wherein said therapeutic agent is a cytotoxin or siRNA.
A polypeptide that immunospecifically binds an antigen, wherein said polypeptide
comprises one or both of a rabbit Vy or V. domain, and at least one of
(@ a Vg FRl domain having the amino acid  sequence
QEQLMETESGGGAEGGLVKPGASLTLTCTAS (SEQ ID NO:57);
(b) a Vi FR2 domain having the amino acid sequence WVRQAPGKGLEWIG (SEQ
ID NO:69);
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Arg Gin Ala Pro Gist Lys Gly Arg Glu Trplle Gly 15 10 <210> 87

() a Vy FR3 domain  having the amino acid sequence
YATWVNGRFTLSRDIDQSTGCLQLNSLTAADTATYYCAR (SEQ ID NO:95);
(d) a Vi FR4 domain having the amino acid sequence WGQGTLVTVSS (SEQ ID

NO:139);
(e) a V. FR1 domain having  the amino  acid sequence
ELVLTQTPPSLSASVGETVRIRC (SEQ D NO:150) or

ELVLTQTPSSVSAAVGGTVTINC (S8EQ ID NO:155);

() a VL FR2 domain having the amino acid sequence WYQQKPEKPPTLLIS (SEQ
ID NO:174) or WYQOQKPGQRPKLLIY(SEQ ID NO:181);

(88 a V. FR3 domain having the amino acid sequence
GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC (SEQ ID NO:183) or
GVSSRFKGSGSGTQFTLTISGVQCADAATYYC (SEQ ID NO:205); or

(h) a Vi FR4 domain having the amino acid sequence FGAGTNVEIK (SEQ ID
NO:206) or FAFGGGTELEIL (SEQ ID NO:210). ,

51. A polypeptide that immunospecifically binds an antigen, wherein said polypentide
comprises one or both of a rabbit Vi or a Vi domain, and further comprise at least one
of

(a) in the Vy FR2 domain, a phenylalanine at position 46;
(b) in the Vi; FR2 domain, a glutamic acid at position 53;
(¢) in the Vi FR2 domain, an arginine at position 54;
(d) in the Vy FR2 domain, a glycine at position 36;
{e) in the Vi FR2 domain, an alanine at position 58;
(f) in the Vi CDR1 domain, a cysteine at position 44;
(g) in the Vi3 CDR2 domain, a cysteine at position 59;
(B} in the Vi FR4 domain, an arginine at position 126
(1) in the Vi FR2 domain, a phenylalanine or a tyrosine at position.39; .
() in the Vi FR2 domain, a lysine at position 45; or
(k) in the V FR3 domain; a cysteine at position 91
wherein said positions are according the positions of the Vy domain or Vi, domain

sequence alignments in FIGS. 3 and 4, respectively.
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<211>14 <212> PRT <213> ArtificialSequence

1050025EQLIST . tXt
SEGUENCE LISTING

<110> TechnoPhage, Investigacao e Desenvolvimento em
Biotecnologica SA

<120> Engineered Rabbit Antibody variable bomains and Uses Thereof
<130> 14116-105002

<150> us 60/916,226
<151> 2007-05-04

<160> 210

<170> PatentIn version 3.5

<210> 1
<211> 120
<212> PRT

<213» Oryctotagus

<400> 1

GIn GIn GIn teu val Glu Ser Gly Gly Arg Leu val Lys Pro Asp Glu
1 5 10 15

Thr Leu Thr Ile Thr Cys Thr val Ser Gly Ile Asp Leu Ser Ser Asn
20 25 30

Ala Met Asn Trp val Arg G1n Ala Pro Gly Glu Gly Leu GIlu Trp Ile
35 40 45

Gly Thr Ile ser Thr Gly Gly Ser Thr Tyr Tyr Ala Ser Trp Ala Lys
50 55 60

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

Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr Tyr Phe Cys Ala Arg Ala
85 S0 95

teu Tyr Ala Gly Ser Thr Thr Gly Ser Pro Phe Asn Leu Trp Gly Gln
100 105 110

Gly Thr Leu val Thr val Ser Ser

135 120
<210> 2
<211> 120
<212> PRT
<213> Oryctolagus
<400> 2

GIn ser val Glu Glu Ser arg Gly Arg Leu val Thr Pro Gly Thr Pro
1 5 10 15

teu Thr Leu Thr Cys Thr Ala Ser Gly Phe Ser Leu Asn Ser Gly Tyr
20 25 30
Page 1



<220>

Met

Iie

LyS

Arg

Gly

<223> Oryctolagus

Glu

Gly

50

Gly

Ile

Arg

Thr

<210>
<211>
<212>
<213>

<400>

Thr
35

Iie

Arg

Thr

Gly

L.eu

115

3
126
PRT

Ile

Ile

Phe

Ser

Tyr

100

val

Trp

Tyr

Thr

Pro

85

ASn

Thr

oryctolagus

3

GIn Glu Gin Leu

1

Leu

Phe

Gly

Thr

65

Ile

ASp

Tyr

vai

ser

ASD

Thr

Asn

<210
<211>
<212

LyS

Leu
35

Gly

Tyr

Gln

Ala

Phe

115

4
124
PRT

Pro

20

Ser

Leu

Ala

Ser

Thr

100

Trp

Met

Glu

Thr

Thr

85

Tyr

Gly

val

Thr

Ile

70

Thr

Ser

val

Glu

Gly

Asn

Irp

Tirp

70

Gly

Tyr

Gln

- <400>

Arg

Gly

55

Ser

Thr

Gly

Ser

Thr

ser

Tyr

ile

55

va'l

Cys

Cys

Gly

Gln

40

ASp

LYS

Glu

Trp

Ser
120

Glu

l.eu

Trp

49

Gly

Asn

Leu

Ala

Thr
120

105002SEQLIST . tXT

Ala Pro Gly Lys Gly
45

Ser Ala ser

Thr Ser Ser
75

Asp Thr ala
90

Gly Ala Glu

Ser Gly Gly
10

Glu Leu Cys
25

Ile Cys Trp

Cys val Tyr

Gly Arg phe
75

Gin Leu Asn
90

Arg Lys Glu
105

Leu val Thr

Page 2

Tyr
60
Thr

Thr

Asn

Gly

Cys

val

Thr

60

Thr

Ser

Tyr

val

Ala

Thr

Tyr

Leu

Ala

Lys

Arg

45

ASD

Leu

l.eu

val

Ser
125

Leu

Ser

val

Phe

Trp
110

Glu

Ala

30

Gln

ASD

Ser

Thr

Tyr

110

Ser

Glu

Trp

ASD

Cys

95

Gly

Gly

15

Ser

Ala

Gly

Arg

Ala

95

Ser

Tyr

Ala

Leu
80

Gly

Gly

Pro

Ser

ASD

8G

ala

Thr



87 Trp val Arg Gin Ala Pro Gly Lys Gly Arg Glu Gly lle Gly 1510 Page 21 1050025EQLI51.txt.
<210> 88 <211> 14 <212> PRT <213> Artificial Sequence <220>

105002SEGLIST . txt
<213> Oryctolagus

<400> 4

Gin Gle Gin Leu val Glu Ser Gly Gly Gly Leu val Lys Pro ¢lu Gly
1 5 10 15

Ser Leu Thr Leu Thr Cys tys Ala Ser Gly Iile Asp Phe Ser Asn Tyr
20 25 30

Gly ITe Ser Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala Tyr Ile Tyr Pro Asp Tyr Gly Thr Thr Asp Tyr Ala Asn Trp val
6

Asn Gly Arg Phe Thr Ile Ser Leu Asp Asn Ala GIn Asn Thr val phe
65 70 75 80

Leu G1n Met Thr Ser Leu Thr ala ala Asp Thr ala Thr Tyr Phe Cys
85 90 85

Ala Arg Asp Gly Gly Tyr Asp Asp Tyr Asn Asp Trp Gly Tyr Phe Asn
100 105 110

Leu Trp &ly Pro Gly Thr Leu val Thr val Ser Ser

115 120
<210> 5
<211> 123
<212> PRT
<213> oOryctolagus
<400> 5

Gln Ser Leu Glu Glu Ser Gly Gly Gly Leu val Gin Pro Glu Gly ser
1 5 i0 15

teu Thr Leu Thr Cys Thr ATa Ser Gly Phe Thr Ile Ser Asn Ser Tyr
20 25 30

Tyr Met Glu Thr Cys Trp val Arg ¢1n Ala Pro Gly Lys Gly Leu Glu
35 40 45

Trp Ige Gly Cys Ile Tyr Ala Gly Ser 5Ser Gly éée Gly Tyr Tyr Ala
5 55

Ser Trp Ala Glu Gly Arg she Ser Ile Ser Lys Ala Ser Ser Thr Thr
65 70 75 80

val Thr teu Gin Met Glu Thr Thr sSer Leu Thr aAla ala Asp Thr Ala
85 a0 95

Thr Tyr Phe Cys Ala Arg Pro val Gly Tyr Gly Gily Phe Trp Asp Leu
Page 3



<223> Oryctolagus <400> 88 Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Gly lle Gly 1510 <210> 89
<211> 14 <212> PRT <213> Artificial Sequence <220> <223> Oryctolagus <400> 89 Trp Phe Arg Gin
Ala Pro Gly Lys Glu Arg Glu Trp lle Gly 1510 <210> 90 <211> 14 <212> PRT <213> Atrtificial
Sequence <220> <223> Oryctolagus <400> 90 Trp Phe Arg Gin Ala Pro Gly Lys Glu Leu Glu Gly lle
Gly 1510 <210> 91 <211> 14 <212> PRT:¢24@>sAgtitcial Sequence <220> <223> oryctolagus <400>
91 Trp Phe Arg GIt%la Pro Gly Lys Gly A%PGlu Gly lle Gly 110

Trp Gly Pro Gly Thr Leu val Thr val Ser Ser
115 120

<210> 6

<211i> 107

<212> PRT

<213> Oryctolagus
<400> 6

Glu teu val Leu Thr Gin Thr Pro Pro Ser Leu Ser aAla ser val Gly
1 5 10 15

Glu Thr val Arg Ile arg Cys Leu Ala Ser Glu Asp Ile Tyr Ser Gly
20 25 30

Ile Ser Trp Tyr Gln Gin Lys Pro Glu Lys Pro Pro Thr Leu Leu Ile
35 40 45

Ser Gly Ala ser Asn Leu Giu Ala Gly val Pro Pro Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Gly Gly val Gln Ala
65 70 75 80

Glu asp val Ala tThr Tyr Tyr Cys Leu Gly Ser Tyr Ser Gly Ser Ala
85 90 95

Asp Phe Gly Ala Gly Thr asn val Glu Ile Lys

100 105
<210 7
<211> 114
<21Z> PRT
<213> Oryctolagus
<400> 7

Glu Leu val Leu Thr Gln Ser Pro Ser Ser Lys Ser val pro val Gly
1 5 10 15

Asp Thr val Thr Ile Asn Cys Gln Ala Ser Glu Ser val ala Gly Gly
20 25 30

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

Lteu Ite Tyr Arg Ala ser Asn Leu Ala Ser Gly val Pro Ser Arg phe
50 55 60

Lys Gly Ser Gly ser Gty Thr GIn Phe Thr Leu Thr Ile Ser Asp teu

Page 4



1510 <210> 92 <211> 14 <212> PRT <213> Artificial Sequence <220> <223> Oryctolagus <400> 92
Trp Val Arg Gin Ala Pro Gly Lys Glu Arg Glu Gly lle Gly Page 22
<210> 93 <211> 14 <212> PRT <213> Atrtificial Sequence <220> <223> Oryctolagus <400> 93 Trp
Phe Arg Gin Ala Pro Gly Lys Glu Arg Glu Gly lle Gly 1510 <210> 94 <211> 38 <212> PRT <213>

Oryctolagus <400> 94 Tyr Ala Ser Trp Alackys GhoArgrPhecThr lle Ser Lys Thr Ser Ser 151015 Thr

T 3 ASp. gy byg e i Ser B
85

o Thr Thr Glu ASP T
rTyr Tyr gﬁs Gin

I&_

o

202530
y Tyr Asp Cys

95

Ser Ser ala Asp Cys Ser Ala Phe Gly Gly Gly Thr 6In Leu Thr val

Thr Gly

<210>
<213
<212>
<213

<400>

8
1
P

09
RT

100

oryctolagus

8

Glu Leu val Leu

1

Gly Thr

Asn Gln

Ley Ile
50

Lys Gly
65

Giu Cys

val His

<210>
<211>
212>
<213>

<400>

9
1
P

val

Leu

35

Tyr

Ser

ASD

Ala

09
RT

Thr

20

Ser

Gy

Gly

ASp

Phe
160

Thr

Ile

Trp

Ada

Ser

Ala

85

Gly

oryctolagus

9

Glu Leu val teu Thr

1

5

Thr val Ile Ile Asn

20

ala Trp Tyr ¢ln Gn
35

Asp Ala Ser Lys teu

Gln

Ser

Phe

ser

Gly

70

Ala

Gly

Gln

Cys

Lys

Ata

Thr

Cys

Gln

Lys

Thr

Thr

Gly

Ser

Gin

Pro

Ser

Pro

Gin

Gln

40

Leu

Gln

Tyr

Thr

Pro

Thr

Gly

40

Gly

105

ser

Ser

25

LysS

Ala

Phe

Tyr

Glu
105

ser

Ser

25

Gln

val

Pro val Ser
10

Ser Glu Ser

Pro Gly Gln

Ser Gly val
60

Thr Leu Thr
75

Cys Gln Gly

teu Glu Ile

val Ser Gly
10

Giu ser Ile

Pro Pro Lys

Pro Ser Arg
Page 5

Ala

val

Pro

45

Pro

Ile

Ala

Leu

Ala

Ser

Leu

45

Phe

110

Ala

Tyr

Pro

Ser

ser

Tyr

val

Asn

30

Leu

Lys

val

15

Asn

Lys

Arg

ASD

ser
95

Gly
15
Trp

Iie

Gly

Gly

Asn

Leu

Phe

Leu
80

Gly

Leu

Tyr

Ser

105002SEQLIST.txt 510



Thr Tyr Phe Cys Ala Arg 35 <210> 95 <211> 39 <212> PRT <213> oryctolagus <400> 95 Tyr Ala Thr
Trp Val Asn Gly Arg Phe Thr Leu Ser A g Asp lle Asp 151015 GIn Ser Thr Gly Cys Leu Gin Leu Asn
Ser Leu Thr Ala Ala Asp Thr 202530 Ala Thr Tyr Tyr Cys Ala Arg 35 <210> 96 <211> 39 <212> PRT
<213> Oryctolagus <400> 96 Tyr Ala Thr Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Thr Ser Thr 151015
Thr Val Asn Leu Gin Met Glu Thr Thr Ser i@adivebhr GluAsp Thr 202530 Page 23
1050025E0LI5T.txt Ala Thr PhePhe Cys Ala Arg 35 <290> 97 <211> 40 <212> PRT <213>
Oryctolagus <400> 97 Tyr Ala Thr Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Ser

Gty ser Gly Thr GIn Phe Thr Leu Thr ITe Ser Gly val Gln Cys Asp
65 70 75 80

asp ala ala thr Tyr Tyr Cys GIn Gly Gly Tyr ser Gly Ala Thr Asn
85 90 95

Asn Ala Phe Gly Gly Gly Thr GlIn Leu Thr val Thr Gly
100 105

<210> 10

<211> 35

<212> DNA

<213> Artificial Seguence

<220>
<223> Synthetic primer

<400> 10
gggcccagge ggcccagteg grggaggagt cCtgg 35

<210> 11

<2%1> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic primer

<400> 11
gggeecagge ggeccagtcg gtgaaggagt cogag 35

<210> 12

<211 35

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic primer

<400> 12
gggceocagge ggcccagtcg ytggaggagt ccggg 35

<210> 13

<211> 37

«212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic primer

<400> 13
gggeccagge ggceceagsag cagotgrtgg agtocgg 37

<210> 14
«<211> 38
<212> DNA
<213> Artificial Sequence

Page &



151015 Thr Thr Val Thr Leu Gin Met Glu Thr Thr Ser Leu Thr Ala Ala Asp 202530 Thr Ala Thr Tyr Phe
Cys Ala Arg 3540 <210> 98 <211> 37 <212> PRT <213> oryctolagus <400> 98 Tyr Ala Ser Trp Ala
Lys Gly Arg Phe Thr lle Ser Lys Thr Ser Thr 151015 Thr Val Asp Leu Lys lle Thr Ser Pro Thr Thr Glu
Asp Thr Ala Thr 202530 Tyr Phe Cys Ala Ser 35 <210> 99 <211> 40 <212> PRT <213> Oryctolagus
<400> 99 Tyr Ala Ser Trp Ala Glu Gly Arg e Senllesseriys Ala Ser Ser 151015 Thr Thr Val Thr Leu

GIn l\ggggilu

<400

Thr

Syntheti1c primer

14

gggeccagge ggocgagoic gtgmtgacce agactceca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

15

38

DNA

Artificial Sequence

synthetic primer

15

gggeccagge ggecgagete gatmtgaccee

<210>
<211>
<212>
<213

<220>
<223>

<400>

16
38
DNA
Aartiticial Sequence

Synthetic primer

16

gggeecagge ggcecgagetc grgatgacce

<210>
<211>
<212>
<213>

<220>
<223>

<400

17

40

DNA

Artificiatl Segquence

Synthetic primer

17

gggcccagge ggccgagete gtgctgacte

<210
<211>
<212>
<213>

<220>
<223>

<400>

18
46
DNA
Artificial Sequence

synthetic primer

18

cetggecgge ctggecacta gtgactgayg

<210>
<213>
<212>
<213>

<220>
<223>

<400>

19
37
DNA
Artificial Seguence

synthetic primer

19

cctggocgge ctggootttg atitccacat

<210>

20

agactcca

agactgaa

agtcgeecte

gagccttagg thgeoco

1ggtgcce

Page 7

hr Ser Leu Thr Ala Ala Asp 202530 Thr Ala Thr Tyr Phe Cys Ala Arg 3540

38

38

38

40

46

37



<210> 100 <211> 37 <212> PRT <213> Oryctolagus 105002SEOLIST.txt <400> 100 Tyr Ala Asn Trp
Ala Lys Gly Arg Phe Thr lle Ser Lys Thr Ser Thr 151015 Thr val Asp Leu Lys lle Thr Ser Pro Thr Thr
Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Val Arg 35 <210> 101 <211> 40 <212> PRT <213>
Oryctolagus <400> 101 Tyr Ala Ser Trp Pro GIn Gly Arg Phe Thr lle Ser Val Thr Ser Ser 151015 Thr
Thr val Thr Leu GIn Met Glu Thr Thr Ser LesobheAarAta Asp 202530 Thr Ala Thr Tyr Phe Cys Ala Lys
35402%%%?> %E)E <211> 37 <212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic primer

<400> 20
cetggecgge ctggectagg atctccaget cggtece 37

<210> 21

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic primer

<400> 21
cctggoogge ctggeoottig acsaccacct cggtecc 37

<210> 22

<211> 40

<212> DNA

«213> artificial Sequence

<220>
<223> Synthetic primer

<400> 22
cotggeogyge ctggacgoct gtgacggtca gotaggtece 40

<210> 23

<211> 25

<212> PRT

<213> Oryctolagus

<400> 23

Gln Gln GIn Leu val Glu Ser Gly Giy Arg Leu val Lys Pro Asp Glu
1 5 10 15

Thr Leu Thy Tle Thr Cys Thr val Ser
20 25

<210> 24

<«211> 24

<212> PRT

<213> oryctolagus

<400> 24

Gin ser val Glu Glu ser Gly Gly Gly Leu val Thr pro Gly Thr Pro
1 5 10 15

Leu Thr Leu Thr Cys Thr val Ser
20

<210» 25
<211> 24
<212> PRT
Page 8



<213> oryctolagus <400> 102 Tyr Ala Ser Trp Ala Lys Gly Arg Phe Thr Ile Ser Gin Thr Ser Thr 151015
Thr Val Asp Leu Lys lle Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Ala Arg 35
<210> 103 <211> 40 <212> PRT <213> Oryctolagus <400> 103 Tyr Ala Thr Trp Ala Lys Gly Ary Phe
Thr lle Ser Lys Pro Ser Ser 151015 Thr Thr val Thr Leu GIn Met Glu Thr Thr Ser Leu Thr Ala Ala Asp

202530 Thr Ala Thr Tyr Phe Cys Ala Arg 139b092siz Qs Txixt 3540
<213> Oryctolagus

<400> 25

Gln Ser Leu GIlu Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly Ser
1 5 10 15

teu Lys val Ser Cys tys Ala Ser
20

<210> 26

<21li> 24

<Z212> PRT

<213> Oryctolagus

<400> 26

Gln Ser teu Glu Glu Ser Gly Gly Arg Leu val Thr pro Gly Thr Pro
1 5 10 15

Leu Thr teu Thr Cys Thr val Ser
20

<210> 27

<211> 25

<212> PRT

<213> Orycroiagus

<400> 27

GIn GIn Gin Leu Met Lys Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Thr Leu Ser Cys Lys Ala Ser
20 25

<210> 28

<211> 24

<212> PRT

<213> Oryctolagus

<400> 28

Gln Ser Leu Glu Glu Ser Gly Gly Arg Leu val Thr Pro Gly Gly Ser
L 5 10 15

Leu Thr Pro Thr Cys Thr val ser
20

<210> 29

<211> 24

<212> PRT

<213> Oryctolagus

<400> 29

GlIn ser val Glu Glu Ser Gly Gly Arg Leu val Lys Pro Asp Giu Thr
1 5 10 15

Page 9



<210> 104 <211> 40 <212> PRT <213> Oryctolagus <400> 104 Tyr Ala Asn Trp Ala Lys Gly Arg Phe
Thr lle Ala Lys Thr Ser Ser 151015 Thr Thr Val Thr Leu Gin Met Glu Thr Thr Ser Leu Thr Ala Ala Asp
202530 Thr Ala Thr Tyr Phe Cys Ala Arg 3540 <210> 105 <211> 37 <212> PRT <213> Oryctolagus
<400> 105 Tyr Ala Ser Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Thr 5cr Thr 151015 Thr Val Asp Leu
Lys lle Thr Ser Pro Thr Thr Glu Asp Thr Ajasbap 282539 TywPhe Cys Ala Ary 35 <210> 106 <211> 37
<212beRRTK2E>TOryCtodagus €4005¢106 Tyr Pro Ser Trp val Asp Gly Arg Phe Thr lle Ser Lys Thr
Ser Thr 151015 Thtal Asp Leu Lys lle Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr

<210> 30

<211> 24

<212> PRT

<213> Oryctolagus

<400> 30

Gin Ser val Glu Glu Ser Arg Gly Arg Leu val Thr Pro Gly Thr Pro
1 5 10 15

Leu Thr Leu Thr Cys Thr val Ser

<210> 31

<211> 25

<212> PRT

<213> Oryctotagus

<400> 31

Gln Gty GIn Leu val Glu Ser Gly Gly Gly Lteu val G1In Pro Gly Gly
1 5 10 15

Ser teu Lys Leu Ser Cys Lys Ala Ser
20

<210> 32

<211> 25

<212> PRT

<213> oOryctolagus

<400> 32

Gln GIn Gin Leu val Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly
1 5 10 i5

Ser Leu Lys Leu Ser Cys Lys ala Ser
20 25

<210> 33

<211> 24

<212> PRT

<213> Oryctolagus

<400> 33

Gln Ser Met Lys Glu Ser Giu Gly Arg Leu val Thr pro Gly Gly Ser
i 5 10 15

teu Thr teu Thr Cys Thr val Ser
20

<210> 34
<211l> 24
<212> PRT
<213> Oryctolagus
Page 10



202530 Tyr Phe Cys Ala Arg 35 <210> 107 <211> 39 <212> PRT 213> Oryctolagus 400> 107
105002SEOLI51.txt 151015 Gin Asn Thr Leu Tyr Leu Gin Leu Asn Ser Leu Thr Ala Ala Asp Thr
202530 Ala Thr Tyr Phe Cys Ala Arg 35 <210> 108 <211> 37 <212> PRT <213> Oryctolagus <400>
108 Tyr Ala Asn Trp Ala Lys Gly Arg Cys Thr lle Ser Lys Thr Ser Thr 151015 Thr val Asp Leu Lys lle
Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr 2@2580<Eyt B$ie &ys Ala Pro 35 <210> 109 <211> 39 <212>
PRT i%&g’f OngCtolagus

Gin Ser val Glu Glu Ser Arg Gly Arg Leu val Thr Pro Gly Gly Ser
1 5 10 15

Leu Thr teu Thr Cys Thr val Ser
20

<210> 35

<211> 24

<212> PRT

<213> Oryctolagus

<400> 35
Gin Ser val Glu Glu Ser Gly Gly Giy Leu val Gln Pro Gly Gly Ser
1 5 10 15

Leu Lys val Ser Cys Lys Ala Pro
20

<210> 36

<211> 24

<212> PRT

<213> Oryctolagus

<400> 36

GIn Ser Leu Glu Glu Ser Gly Gly Arg Leu val Thr Pro Gly Gly Ser
1 5 10 15

Leu Thr Leu Thr Cys Thr val Ser
20

<210> 37
<21l> 24
<212> PRT

<213> Oryctoiagus
<400> 37

Gln Ser val Glu Glu Ser Gly Gly Arg Leu val Thr pPro Gly Gly Ser
1 5 10 15

Leu Thr rLeu Thr Cys Thr val ser
20

<210> 38

<21i> 25

<212 PRT

<213> oOryctolagus

<400> 38
GIn Glu Gln Leu Met Glu Ser Gly Gly Gly Leu val Glin Pro Gly Gly
1 5 10 15

Ser Leu Thr Leu Ser Cys Lys Ala Ser
Page 11



<400> 109 Tyr Ala Thr Trp val Asn Gly Arg Leu Thr lle Ser Ser His Asn Ala 151015 Gin Asn Thr Leu
Tyr Leu Gin Leu Asn Ser Leu Thr Ala Ala Asp Thr 202530 Ala Thr Tyr Phe Cys Ala Arg 35 <210> 110
<211> 37 <212> PRT <213> Oryctolagus <400> 110 Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr lle Ser
Lys Thr Pro Thr 151015 Thr val Asp Leu Lys lle Asn Ser Pro Thr Thr Glu Asp Thr Ala Thr 202530 Tyr
Phe Cys Ala Arg 35 105002SEQLIST.txt13402skdls2 1z 37 <212> PRT <213> Oryctolagus <400>
111 Tyr Ala Asp TH¥ Ala Lys Gly Arg PheZBhr lle Ser Lys Thr ser Thr 151015 Thr val Asp Leu Lys lle
Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr

<210= 39

<211> 24

<212> PRT

<213> Oryctolagus

<400> 39

Gln Ser Leu Glu Glu Ser Gly Gly Arg Leu val Thr Pro Gly Thr Pro
1 5 10 15

Lteu Thr Leu Thr Cys Thr Ala Ser
20

<210> 40

<211> 25

<212> PRT

<213> Oryctolagus

<4G0> 40

GIn GIn Gln Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Thr Leu Ser Cys Lys Ala Ser
20 25

<Z10> 41
<211> 24
<212> PRT
<213» oOryctolagus

<400> 41

Gln ser val Glu Gtu ser Gly Gly Arg teu val Thr Pro Gly Thr Pro
1 5 10 15

Leu Thr Leu Thr Cys Thr val Ser
20

<210> 42

<211> 24

<212> PRT

«213> Oryctolagus

<400> 42
Gln Ser val Glu Glu Ser Arg Gly Gly Leu val GIn Pro Gly Gly Ser
i 5 10 15

Leu Lys val Ser Cys Lys Ala Ser
20

<210> 43

<211> 24

<212> PRT

<213» oOryctolagus

pPage 12



202530 Tyr Phe Cys Ala Arg 35 <210> 112 <211> 37 <212> PRT <213> Oryctolagus <400> 112 Tyr
Ala Asp Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Thr Ser Thr 151015 Thr Met Asp Leu Lys lle Thr Ser
Pro Thr Thr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Gly Arg 35 <210> 113 <211> 39 <212> PRT
<213> Oryctolagus <400> 113 Tyr Ala Ser Trp Val Asn Gly Arg Phe Thr lle Ser Ser Arg Asn Ala
151015 Gin Asn Thr Leu Tyr Leu Gin LeuiAsnoSerdsets Thidla Ala Asp Thr 202530 Ala Thr Tyr Phe
Cys Al&Arg 35 <210> 114 <211> 39 <212> PRT <213> Oryctolagus <400> 114 Tyr Ala Ser Trp val
Asn %WnAﬁgrPUQ"ITE'T Jlegﬁ?rsgﬁrﬁﬂjéﬁn(ﬁlﬁ Leu Phe Lys Pro Thr Asp Thr

15

Leu Thr Leu Thr Cys Thr val ser
20

<210> 44

<21l> 24

<212> PRT

<213> Oryctolagus

<400> 44

Gln Ser vai Glu Glu Ser Gly Gly Arg Leu Ile Ser Pro Gly Gly Ser
1 5 10 15

Leu Thr Leu Thr Cys Thr val Ser
20

<210> 45

<211> 24

<212> PRT

<213> Oryctolagus

<400> 45

Gln Ser Leu Glu Glu Ser Gly Gly Arg Leu val Lys Pro Asp Glu Thr
1 5 10 15

Leu Thr Leu Thr Cys Thr val Ser
20

<210> 46

<211l> 24

<212> PRT

<213> Oryctolagus

<400> 46

GIn Ser val Glu Glu Ser Arg Gly Arg Leu val Thr Pro Gly Thr pPro
1 5 10 15

Leu Thr Leu Thr Cys Thr ala Ser
20

210> 47

<21l> 24

«<212> PRT

<213> oOryctolagus

<400> 47

Gln ser val Glu Glu Ser Arg Gly Arg Leu val Lys Pro Asp Glu Thr
1 5 16 15

Lteu Thr Leu Thr Cys Thr val ser
20
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151015 105002SEQLIST.txt Gin Asn Thr Val Asp Leu Gin [Cu Asn Ser Leu Thr Ala Ala Asp Thr
202530 Ala Thr Tyr Phe Cys Ala Arg 35 <210> 115 <211> 37 <212> PRT <213> Oryctolagus <400>
115 Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr Ser Ser Lys Thr Ser Thr 151015 Thr Val Asp Leu Lys lle
Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Ala Arg 35 <210> 116 <211> 37 <212>
PRT <213> Oryctolagus <400> 116 Tyr AlasAsrsEgp Afa.kys Gly Arg Phe Thr lle Ser Lys Thr Ser Thr
151015 Thr Val Asp [Cu Glu lle Ala Ser Pro Thr Thr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Val Arg

<210>
<211
<212>
<213>

<400>

Gin ser val Glu Glu

1

teu Thr Leu Thr Cys

<210>
<211>
<212>
<213>

<400>

Gln Ser Leu Glu Glu

1

Leu Thr Leu Thr Cys

<210>
<211>
<212>
<213

<460>

1

teu Thr Leu Thr Cys

<210>
<211>
<212>
<213>

<400

GIn ser Leu Glu Glu

1

Leu Thr Ite Thr Cys
20

<210>
<211>
<212
<213>

<400>

48

24

PRT
Oryctotagus

48

5

20

49

24

PRT
oryctolagus

49

5

20

50

24

PRT
oryctolagus

50

Gin ser Leu Glu Glu
5

51

24

PRT
oryctolagus

51

5

52

24

PRT
oryctolagus

52

Arg

Ala

Gly

Ile

Gly

val

Trp

val

Gly Asp teu val Lys Pro Glu Gly Ser
10 15

Ser

Gly Arg teu val Thr Pro Gly Thr Pro
10

15
Ser
Gly Arg reu val Thr Leu Gly Thr Pro
10 15
ser

Gly Arg Leu val Lys Pro Asp Glu Thr
10 15

ser
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35<210> 117 <211> 38 <212> PRT <213> Oryctolagus <400> 117 Tyr Ala Ser-Trp Ala Glu Gly Arg
Phe Thr lle Ser Lys Ala Ser Ser 151015 Thr Thr Val Asp Leu Lys Met Thr Ser [Cu Thr Thr Glu Asp Thr
Ala 202530 Thr Tyr Phe Cys Ala Arg 35 <210> 118 <211> 37 <212> PRT 105002SEQLIST.txt <213>
Oryctolagus <400> 118 Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr lle Ser Arg Thr Ser Thr 151015 Thr
Val Asp Leu Lys Met Thr Ser Leu Thr ThriGlotkspcthsAlaxikhr 202530 Tyr Phe Cys Ala Arg 35 <210>
119 ?%156%8\53 1%TUPS§!-IL_J <52e]z'*3€19r%91§0|89y8£&0\9a>1 1&1951 Pro Gily ?Sy ser

Leu Lys Leu Ser Cys Lys Ala Ser
20

<210> 53

<Z211> 25

<212> PRT

<213> Oryctolagus

<400> 53

Gin ¢lu GIn Leu val Glu Ser Gly Gly Gly Leu val tys Pro Glu Gly
1 5 10 i5

Ser Leu Thr Leu Thr Cys iys Ala Ser
20 25

<210> 54

<211> 24

<212> PRT

<213> Oryctolagus

<400> 54

Gln ser val Glu Glu Ser Gly Gly Asn Leu val Thr pro Gly Thr Pro
1 5 10 15

Leu Thr teu Thr Cys Thr val Ser
20

<210> 55

<2311> 25

<212> PRT

<213> oOryctolagus

<400> 55
Gln GIn GIn Leu Met Glu Ser Giy Giy Gly Leu val Gin Pro Gly Gly
1 5 10 15

Ser teu Lys Leu Ser Cys Lys Alta Ser
20 25

<210> 56

<211> 31

<212> PRT

<213> Oryctoiagus
400> 56

Gln Glu GIn Leu Met Glu Thr Giu Ser Gly Gly Gly Ala Glu Gly Gly
1 5 10 is

Leu val Lys Pro Gly Gly Ser Leu Glu Leu Cys Cys Lys Ala Ser
20 25 30
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Tyr Ala Ser Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Thr Ser Ser 151015 Thr Thr Val Asp Leu Glu Met
Thr Ser Leu Thr Thr Glu Asp Thr Ala 202530 Thr Tyr Phe Cys Ala Arg 35 <210> 120 <211> 38 <212>
PRT <213> Oryctolagus <400> 120 Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Ala Ser Ser
151015 Thr Thr Val Glu Leu Lys Met Thr Gly Leu Thr Thr Glu Asp Thr Ala 202530 Thr Tyr Phe Cys
Ala Arg 35 <210> 121 <211> 39 <212> RRhs2I3r QryGietagus <400> 121 Tyr Ala Ser Trp val Asn
Gly Arg Phe Thr lle Ser Ser His Asn Ala 151015 Gin Asn Thr Leu Tyr Leu Gin Leu Asn Ser Leu Thr
Ala ég sp pr 202530 105002SEQLIST.txt Ala Thr Tyr Phe Cys Ala Arg 35

<21Z> PRT

<213> Oryctolagus

<400> 57

GIn Glu GIn Leu Met Glu Thr Giu Ser Gly Gly Gly Ala Glu Gly Gly
1 5 10 15

Leu val Lys Pro Gly Ala Ser Leu Thr Leu Thr Cys Thr Ala Ser
20 25 30

<210> 58

<211> 24

<212> PRT

<213> Oryctolagus

<400> 58

Gln Ser teu Glu Glu Ser Gly Gly Arg Leu val Thr Pro Gly Thr Pro
1 5 10 i5

teu Thr teu Thr Cys Thr val ser
20

<210> 59

<211> 24

<212> PRT

<213> Oryctolagus

<400> 59

GIn ser val Glu Glu Ser Arg Gly Asp Leu val Lys Pro Gly Ala Ser
1 5 10 15

teu Thr teu Thr Cys Thr Ala Ser

<210> 60
<211> 24
<212> PRT
<213> Oryctolagus

<400> 60
GlIn ser val Glu Glu Ser Gly Gly Arg Leu Ile Thr Pro Gly Gly Ser
1 5 10 15

teu Thr Leu Thr Cys Thr val Ser
20

<210> 61

<211> 24

<212> PRT

«213» oOryctolagus

<400> 61
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<210> 122 <211> 37 <212> PRT <213> Oryctolagus <400> 122 Tyr Ala Asn Trp Ala Arg Gly Arg Phe
Thr lle Ser Arg Thr Ser Thr 151015 Thr Val Asp Leu Glu lle Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
202530 Tyr Phe Cys Gly Arg 35 <210> 123 <211> 37 <212> PRT <213> Oryctolagus <400> 123 Tyr
Ala Ser Trp Val Asn Gly Arg Phe Thr lle Ser Arg Thr Ser Thr 151015 Thr Val Asp Leu Lys Met Thr Ser
Leu Thr Thr Glu Asp Thr Ala Thr 202530 jtynBhe:GiyssHledsAeg 35 <210> 124 <211> 37 <212> PRT
<213> OBtolayus «4Q0s 524 Ty AldvArg frd- dlavays sp iy Vit PhrllgeSer Lys Thr Ser Thr 151015
Thr Val Asp Leu Lys lle Thr Ser Pro Thr Thr Gl Asp Thr Ala Thr 5

Lteu Thr Leu Thr Cys Thr Ala Ser
20

<210> 682

<211> 24

<212> PRT

<213> Oryctolagus

<400> 62

GIn ser val Glu Glu Ser Arg Gly Arg Leu val Thr Pro Gly Thr Pro
1 5 10 15

Leu Thr Leu Thr Cys Thr val Ser
20

<23i0> 63

<211> 27

<2i2> PRT

<213> Oryctolagus

<400> 63

GIn Glu Gin Leu Met Glu Thr Glu Ser Gly Gly Gly Leu val Lys Pro
1 5 10 15

Gly Ala Ser Leu Thr Leu Thr Cys Thr Ala Ser
2 25

<210> 64

<21i> 2724

<212> PRT

<213> Oryctolagus

<400> 64
Gln Ser teu Glu Glu Ser Gly Gly Asp Leu val Glin Pro Gly Ala ser
1 5 10 i5s

Leu Thr Lteu Thr Cys Thr Ala Ser
20

<210> 65

<211> 25

<212> PRT

<213> Oryctolagus

<400> 65
GIn GIn GIn Leu val Glu Ser Gly Gly Asp Leu val Lys Pro Glu Gly
1 5 10 15

Ser Leu Thr Leu Thr Cys Thr Ala Ser
20 25
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202530 Tyr Phe Cys Ala Arg 35 <210> 125 <211> 37 <212> PRT <213> Oryctolagus <400> 125
105002SEQLIST.txt Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Thr Ser Thr 151015 Thr val
Asp Leu Glu lle lle Ser Pro Thr Lys Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Ala Thr 35 <210> 126
<211> 37 <212> PRT <213> Oryctolagus <400> 126 Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr lle Ser
Lys Ala Ser Thr 151015 Thr Val Asp Leu Lysdde e $ef Rr@ Thr Thr Glu Asp Thr Ala Thr 202530 Tyr
Phe %g%gz’al gﬁrg 35

<212> PRT
<213> oOryctolagus

<400> 66

Gln Ser teu Glu Glu Ser Gly Giy Asp Leu val Lys Pro Glu Gly Ser
1 5 10 15

Leu Thr teu Thr Cys Thr Ala Ser
20

<210> 67

<211»> 14

<212> PRT

<213> oOryctolagus

<400> 67

Trp val Arg Gln Ala Pro Gly Glu Gly Leu Glu Trp Ite Gly
i 5 10

<210> 68§

<211> 14

<212» PRT

<213> Oryctolagus

<400> 68

Trp val Arg GIn Ala Pro Gly Lys Gly Leu GlIn Tyr 1Te Gly
1 5 10

<210> 69

<211> 14

<23i2> PRT

<213> oryctolagus

<400> 69

Trp val Arg Gln aAla Pro Gly Lys Gly Leu Glu Trp ITe Gly
1 5 10

<210 70

«<211> 14

<212> PRT

<213> oOryctolagus

<4G0> 70

Trp val Arg Gin ala Pro Gly Lys Gly Leu Asp Trp Ile Gly
1 5 10

<210> 71

<211> 14

<212> PRT

<213> Oryctolagus

400> 71

Trp val Arg GIn Ala Pro Gly Glu Gly Leu Asp Trp Ile Gly
1 5 10
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<210> 127 <211> 37 <212> PRT <213> Oryctolagus <400> 127 Tyr Ala Asn Trp-Ala Arg Gly Arg Phe
Thr lle Ser Lys Thr Ser Thr 151015 Thr Val Asp Leu Lys Met Thr Ser Pro Thr Thr Glu Asp Thr Ala lle
202530 Tyr Phe Cys Ala Arg 35 <210> 128 <211> 37 <212> PRT <213> Oryctolagus <400> 128 Tyr
Ala Thr Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Thr Ser Thr 151015 Thr Val Asp Leu Lys Val Thr Ser
Pro Thr Thr Glu Asp Thr Ala Thr 202530 Tk Rhe £ys Marger 35 105002SEQLIST.txt <210> 129
<211> 37 <212> PRT 213> Oryctolagus <400> 129

<210> 72

<211> 14

<212> PRT
<213> Oryctolagus

<400> 72

Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Tyr Ile Gly
1 5 10

210> 73

<211> 14

<212> PRT

<213> Oryctolagus

<400> 73

Trp Gly Arg Gin Ala Pro arg Glu Gly teu Glu Trp Ile Gly
1 5 10

<210> 74

<211> 14

<212> PRT

<213> Oryctotagus

<400> 74

Trp val Arg Gin Ala Pro Gly Lys Arg Leu Glu Trp Ile Gly
1 5 10

<23i0> 75§

<211> 14

<212> PRT

<213> Oryctolagus

<400> 75

Trp val Arg Gln Ala Pro GTy Lys Gly Leu Giu Trp val Ala
1 5 10

<210> 76

<2il> 14

<212> PRT

<213> oOryctolagus

<400> 76

Trp val Arg Gln Ala Pro Gle Lys Gly ieu Giu Trp Ile Gly
1 5 10

<210> 77

<211> 14

<212> PRT

<213> Oryctolagus

<400> 77
Trp val Arg GIn Ala pro Gly Lys Gly Lteu Glu Trp Ile Ala
1 5 10
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Tyr Pro Ser Trp Ala Glu Gly Arg Phe Thr lle Ser Lys Thr Ser Thr 151015 Thr Val Asp Leu Lys lle Ala
Ser Pro Ala Thr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Ala Arg 35 <210> 130 <211> 37 212> PRT
<213> Oryctolagus <400> 130 Tyr Ala Ser Trp Ala Lys Gly Arg Phe Thr lle ser Arg Thr Ser Thr 151015
Thr Ala Asp Leu Arg lle Thr Ser Pro Thr lle Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Ala Arg 35
<210> 131 <211> 37 <212> PRT <213> Oryotispus sA00x 131 Tyr Ala Asn Trp Ala Lys Gly Arg Phe
Thr ||§§§%1 Ly Thr Ser Thr 151015 Thr Val Asp Leu Lys Vet Thr Ser Leu Thr Ala Ala Asp Thr Ala Thr

<212> PRT
<213> Oryctolagus

<400> 78

Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ite Ala
1 5 10

<210> 79

<211> 14

<212> PRT

«213> Artificial Sequence

<220>
<223> Oryctolagus

<400> 79

Trp Phe Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Ile Gly
i 5 i0

<210> 80

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Oryctolagus

<400> 80

Trp Phe Arg GIn Ala Pro Gly Lys Glu Leu Glu Trp Ite Gly
1 5 10

<210> 81

<211> 14

<212> PRT

<213> Artificial Seqguence

<220>
<223>» oryctolagus

<400> 81
Trp Phe Arg GIn Ala Pro Gly Lys Gly Arg Glu Trp Ile Gly
1 5 10

<210> 82

<211> 14

<212> PRT

«213> Artificial Sequence

<220>
<223» Oryctolagus

<400> 827
Trp Phe Arg Gln ala Pro Gly Lys Gly teu Glu Giy Ile Gly
1 5 10

<210> 83
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202530 Tyr Phe Cys Ala Ary 35 <210> 132 <211> 38 <212> PRT <213> Oryctolagus 400> 132 Tyr
Ala Thr Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Thr Ser Ser 151015 Page 33 1050025EQLIST.txt Thr
Thr val Asp Leu Lys met Thr Ser Leo Thr Thr Glu Asp Thr Ala 202530 Thr Tyr Phe Cys Thr Arg 35
<210> 133 <211> 37 <212> PRT 213> Oryctolagus <400> 133 Tyr Ala Asn Trp Ala Lys Gly Arg Phe
Thr lle Ser Arg Thr Ser Thr 151015 Thr Vah AR 4.0 tys. Meat Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
202530 Tyr PHe Cys lle Arg

<212> PRT

<213» Artificial Sequence

<220>
<223> Oryctolagus

<400> 83

Trp val Arg Gin Ala Pro Gly Lys Glu Leu Giu Trp Ile Gly
1 5 10

<210> 84

<211> 14

<212> PRT

<213> Artificial Seqguence

<220>
<223> Oryctolagus

<400> 84

Trp vat Arg GIn Ala Pro Gly Lys Glu Arg Glu Trp Ile Gly
i 5 10

<210> 85

<21l> 14

<212> PRY

<213> Artificial seguence

<220>
<223> Oryctolagus

<400> 85

Trp val Aarg GIn Ala Pro Gly Lys Glu Leu Glu Gly Ile Gly
1 5 10

<210> 86

<211l> 14

<212> PRY

<213> Artificial Sequence

<220>
<223> Oryctolagus

<400> 86

Trp val Arg GiIn Ala Pro Gly Lys Gly Arg Glu Trp Ile Gly
13 5 10

<210> 87

<211> 14

<212> PRT

<213> Artificial sequence

<220>
<223> Oryctolagus

<400> 87

Trp val Arg Gin Ala Pro Gly Lys Gly Arg Glu Gly 1le Gly
L 5 10
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35 210> 134 <211> 37 <212> PRT <213> Oryctolagus <400> 134 Tyr Ala Ser Trp Ala Glu Gly Arg
Phe Thr lle Ser Arg Thr Ser Thr 151015 Thr Val Asp Leo Lys Met Thr Ser Pro Thr Thr Glu Asp Thr Ala
Thr 202530 Tyr Phe Cys Ala Arg 35 <210> 135 <211> 37 <212> PRT 213> Oryctolagus <400> 135
Tyr Ala Ser Trp Ala Lys Gly Pro Phe Thr lle Ser Lys Thr Ser Thr 151015 Thr val Asp Leo Lys Met Thr
Ser Pro Thr Thr Glu Asp Met Ala Thr 202530J 4 8hes€ysila Arg 35 <210> 136 105002SEQLIST.txt

<210> 88

<211> 14

<212» PRY

<213> Artificial Sequence

<220>
<223> Oryctolagus

<400> 88
Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Gly Ile Gly
1 5 10

<210> 89

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Oryctolagus

<400> 89
Trp Phe Arg GIn Ala Pro Gly Lys Glu Arg Glu Trp 1Ile Gly
1 5 10

<210> 90

<211> 14

<21Z2> PRT

<213> Artificial sSequence

<220>
<Z223> Oryctolagus

<400> 90
Trp Phe Arg GIn Ala Pro Giy Lys Glu Leu Glu Gly 1le Gly
1 5 i0

<210> 91
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Oryctolagus

<400> 91
Trp fhe Arg Gln Ala Pro Gly Lys Gly Arg Glu Gly Ile Gly
1 5 10

<210> 92

<21i> 14

<212> PRT

<213> Artificial Sequence

<220>
<Z223> Oryctolagus

<400> 92

Trp val Arg Gla Ala pPro Gly Lys Glu Arg Glu Gly 1le Gly
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<211> 37 <212> PRT <213> Oryctolagus <400> 136 Tyr Ala Ser Trp Ala Lys Gly Arg Phe Thr lle Ser
Lys Thr Ser Thr 151015 Thr Val Asp Leu Lys lle Thr Ser Pro lle Thr Glu Asp Thr Ala Thr 202530 Tyr
Phe Cys lle Arg 35 <210> 137 <211> 39 <212> PRT <213> Oryctolagus <400> 137 Tyr Ala Ser Trp
Val Asn Gly Arg Phe Thr lle Ser Ser Asp Asn Ala 151015 Gin Asn Thr Val Asp Leu Gin Met Asn Ser
Leu Thr Ala Ala Asp Thr 202530 Ala Thr Tyt @heysAla-A¢g 35 <210> 138 <211> 39 <212> PRT
<213% oryctolagus <409> 138 Tyr Ala Asn TrgO/al Asn Gly Arg Phe Thr lle Ser Leu Asp Asn Ala
151015

<210> 93

<21i> 14

<212> PRY

<213> Artificial Sequence

<220>
<223> Oryctolagus

<400> 93

Trp Phe Arg GIn Ala Pro Gly Lys Giu Arg Glu Gly fTe Gly
1 5 16

<210> 94
<211> 38
<212> PRT
<213> oOryctolagus

<400> 94

Tyr Ala Ser frp Ala Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Ser
1 5 10 15

Thr Thr val Asp Leu Lys Ile Thr Ser Pro Thr Thr Glu Asp thr Ala
20 25 30

Thr Tyr Phe Cys Ala Arg
35

«<210> 95

<211> 39

<212> PRT

<213> oryctolagus

<400> 95

Tyr Ala Thr Trp val Asn Gly Arg Phe Thr Leu Ser Arg Asp Ile Asp
i 5 10 15

Gin Ser Thr Gly Cys Leu Gln teu Asn Ser Leu Thr Ala Ala Asp Thr
20 25 30

Ala Thr Tyr Tyr Cys Ala Arg
35

<210> 96

<211> 39

<212> PRT

<213> Oryctolagus

<400> 96

Tyr aAla Thr Trp Ala Lys Gly Aarg Phe Thr Ile Ser tys Thr Ser Thr
1 5 10 15

Thr val Asn tey GIn Met Glu Thr Thr Ser Leu Thr Thr Glu Asp Thr
25 30
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Gin Asn Thr Val Phe Leu Gin Met Thr Ser Leu Thr Ala Ala Asp Thr 202530 Ala Thr Tyr Phe Cys Ala
Arg 35 <210> 139 211> 11 212> PRT <213> Oryctolagus <400> 139 Trp Gly Gin Gly Thr Leu Val
Thr val Ser Ser 1510 <210> 140 105002SEQLIST.txt <211> 11 <212> PRT <213> Oryctolagus 400>
140 Trp Gly Pro Gly Thr Leu Val Thr Val Ser Ser 1510 210> 141 <211> 11 212> PRT <213>
Oryctolagus <400> 141 1050602SEQLIST. tXT

Ala Thr pPhe Phe Cys Ala Arg
35

<210> 97

<21il> 40

<23i2> PRT

<213> Oryctolagus

<400> 97

Tyr ala Thr Trp aAla Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Ser
1 5 16 15

Thr Thr val Thr Leu GIn Met Glu Thr Thr Ser Leu Thr Ala Ala Asp
20 25 30

Thr Ata Thr Tyr Phe Cys Ala Arg
35 40

<210> 98

<211> 37

<212» PRT

<213> oOryctolagus

<400> 98

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

Thr val Asp Leu Lys Ile Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
20 25 30

Tyr Phe Cys Ala Ser
35

<210> 99

<211> 40

<212» PRT

<213» oOryctolagus

<400> 99

Tyr Ala Ser Trp Ala Glu Gly Arg Phe Ser Ile Ser Lys Ala Ser Ser
1 5 16 15

Thr Thr val Thr Leu GIn Met Glu Thr Thr Ser Leu Thr Ala Ala Asp
20 25 30

Thr ala Thr Tyr Phe Cys Ala Arg
35 40

<210> 100

<211i> 37

<212> PRT

<213> Oryctolagus
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Trp Gly Gin Gly lle Leu Val Thr Val Ser Ser 1510 <210> 142 <211> 11 <212> PRT <213> Oryctolagus
400> 142 Trp Gly Gin Gly Ala Leu Val Thr Val Ser Ser 1510 <210> 143 <211> 11 <212> PRT <213>
Oryctolagus <400> 143 Trp Gly Pro Gly Thr Leu Val Thr lle ser ser 1510 <210> 144 <211> 11 <212>
PRT <213> Oryctolagus <400> 144 Trp Gly Gin Gly Thr Leu val Thr Ala Ser Ser 1510 <210> 145
<211> 11 <212> PRT <213> Oryctolagus g4Q33 A5 J¥p:Gly Pro Gly Thr Leu Val Ala Val Ser Ser
1510<4000> 146 <211> 11 <212> PRT 105002SEQLIST.txt

Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr
1 5 10 i5

Thr val Asp Leu Lys Ife Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
20 25 30

Tyr the Cys val Arg
35

<210> 101
<211> 40
<212> PRT
<213> Oryctolagus

<400> 101

Tyr Ala Ser Trp Pro Gln Gly Arg Phe Thr 1le Ser val Thr Ser Ser
1 5 10 15

The Thr val Thr Leu Gln Met Glu Thr Thr Ser Leu Thr Ala ala Asp
20 25 30

Thr Ala Thr Tyr Phe Cys Ala Lys
35 40

<210> 102

<21%> 37

<212> PRT

<213> oryctolagus

<400>= 102

Tyr Ala Ser Trp Ala Lys Giy Arg Phe Thr TIie Ser GlIn Thr Ser Thr
1 5 10 15

Thr val Asp Leu Lys Ile Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
20 25 30

Tyr Phe Cys Ala Arg
35

<216> 103
<21i> 40
<212> PRT
<213> Oryctolagus

<4(0> 103
Tyr Ala Thr Trp Ala Lys Giy Arg Phe Thr Iie Ser Lys Pro Ser Ser
1 5 16 15

Thr Thr val Thr teu GIn Met Glu Thr Thr Ser Leu Thr Ala Ala Asp
' 25 30

Thr Ala Thr Tyr pPhe Cys Ala Arg
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<213> Oryctolagus <400> 146 Trp Gly Gin Gly Thr Arg Val Thr Val Ser ser 1510 <210> 147 <211> 11
<212> PRT <213> Oryctolagus <400> 147 Trp Gly Pro Gly Thr Leu val Thr Gly Ser Ser 1510 <210>
148 <211> 11 <212> PRT <213> Oryctolagus <400> 148 Trp Gly Gin Gly Ser Leu val Thr lle Ser Ser
1510 <210> 149 <211> 11 <212> PRT <213> oryctolagus <400> 149 Arg Gly Gin Gly Ser Leu Val Thr
lle Ser Ser 1510 <210> 150 <211> 23 j%%gﬁzggé[]%;:gpryctolagus <400> 150 Glu Leu val Leu Thr
Gin Thr Pro Pro Ser Leu Ser Ala Seo val Gly 151015 Glu Thr Val Arg lle Arg cys

<210> 104

<211i> 40

<212> PRT

<213> oOryctolagus

<400> 104

Tyr aAla asn Trp Ala Lys Gly arg phe Thr Ile Ala tys Thr Ser Ser
H 5 10 15

Thr Thr val Thr Leu Gln Met Glu Thr Thr Ser teu Thr Ala Ala Asp
25 30

Thr ala Thr Tyr Phe Cys Ala Arg

35 40
<210> 105
<211> 37
<212> PRT

<213> oryctolagus

<400> 105

Tyr Ala Ser Trp Ata Lys Gly arg Phe Thr Ile Ser Lys Thr Ser Thr
1 5 10 15

Thr val Asp Leu Lys Ile Thr Ser Pro Thr Thr Glu Asp Thr ala Thr
20 25 30

Tyr Phe Cys Ala Arg
35

<210> 106

<211> 37

<212= PRT

<213> oryctolagus

<400> 106

Tyr Pro Ser Trp val Asp Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr
1 5 10 15

Thr val Asp Eeu tys Ile Tthr Ser pPro Thr Thr Giu Asp Thr Ala Thr
0 25 30

Tyr Phe Cys ala Arg
35

<210> 107
<211l> 39
<212> PRT

<213> Oryctolagus
<400 107

Tyr Ala Asp Trp val Thr Gly Arg Phe Thr ile Ser Ser #His Asn Ala
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20 <210> 151 <211> 23 <212> PRT <213> Oryctolagus <400> 151 Glu Leu Asp met Thr Gin Thr Pro
Ala Ser val Ser Glu Pro val Gly 151015 Gly Thr Val Thr lle Lys Cys 105002SEQLIST.txt 20 <210> 152
<211> 23 <212> PRT <213> Oryctolagus <400> 152 Glu Leu Val Leu Thr Gin Thr Pro Ser Pro Val Ser
Ala Ala Val Gly 151015 Gly Thr Val Thr lle Lys Cys 20 <210> 153 <211> 23 <212> PRT <213>
Oryctolagus <400> 153 Glu Leu Asp Leu T@O@g@@&ﬂoﬁ{a Ser val Ser Glu Pro val Gly 151015 Gly
Thr Val Thr lle Lys Cys 20

Gln Asn Thr Leu Tyr Leu G1n Leu Asn Ser Leu Thr Ala Ala Asp Thr
20 25 30

Ala Thr Tyr Phe Cys Ala Arg

35
<210> 108
<211> 37
<212> PRT

<213> Oryctolagus
<400> 108

Tyr Ala Asn Trp Ala Lys Gly arg Cys Thr Ite Ser Lys Thr Ser Thr
1 5 10 15

Thr val Asp Leu Lys Ile Thr Ser pro Thr Thr Glu Asp Thr Ala Thr
20 25 30

Tyr Phe Cys Ala Pro

35
<210> 109
<211> 39
<212> PRT

<213>= Oryctolagus
<400> 109

Tyr Alta Thr Trp val Asn Gly Arg Leu Thr Ile Ser Ser His Asn Ala
1 5 10 15

Gln Asn Thr Leu Tyr Leu Gln Leu Asn Ser Lteu Thr aAla Ala Asp Thr
20 25 30

Ala Thr Tyr Phe Cys Ala Arg
35

<210> 110
<213i> 37
<212> PRT

«213> Oryctolagus
<400> 110

Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Thr Pro Thr
1 5 16 15

Thr val Asp Leu Lys Ile Asn Ser Pro Thr Thr clu asp Thr Ala Thr
20 25 30

Tyr phe Cys Ala Arg
35
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<210> 154 <211> 23 <212> PRT <213> Oryctolagus <400> 154 Glu Leu Val Leu Thr Gin Thr Pro Ser
Ser Ala Ser Glu Pro Val Gly 151015 Gly Thr Ala Thr lle Lys Cys 20 <210> 155 <211> 23 <212> PRT
<213> Oryc olagus <400> 155 Glu Leu Val Leu Thr Gin Thr Pro Ser Ser Val Ser Ala Ala Val Gly
151015 Gly Thr Val Thr lle Asn Cys 20 <210> 156 <211> 23 <212> PRT <213> Oryctolagus
1050025EQLIST.txt <400> 156 Glu Leu AgpWetchhr GinJhr Pro Ala Ser Val Ser Ala Ala Val Gly

151()&2521(15Iy ggll Val Thr lle Asn Cys 20 <210> 157 <211> 23 <212> PRT <213> Oryctolagus
< >

<212> PRT

<213> Oryctolagus

<400> 11l

Tyr Ala Asp Trp Ala Lys Gly Arg Phe Thr ITe Ser Lys Thr Ser Thr
1 5 10 15

Thr val Asp Leu iys Ile Thr Ser Pro Thr Thr Glu Asp Thr Ata Thr
20 25 30

Tyr Phe Cys Ala Arg
35

«210> 112
<211> 37
<21Z> PRT

«<213> Oryctolagus

<400> 112

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

Thr Met Asp Leu Lys Ile Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
20 30
Tyr Phe Cys Gly Arg
33

<210> 113
<211l> 39
<212> PRT
<213> oOryctolagus

<430> 113

Tyr Ala Ser Trp val Asn Gly Arg Phe Thr Ile Ser Ser Arg Asn Ala
1 5 10 15

GIn Asn Thr Leu Tyr teu GIn Leu Asn Ser Leu Thr ala Ala Asp Thr
20 25 30

ala Thr Tyr Phe Cys Ala Arg
35

<210> 114

<21i> 39

<212> PRT

<Z213> Oryctolagus

<400> 114
Tyr Ala Ser Trp val Asn Gly Arg pPhe Thr Ile Ser Ser Asp asn Ala
1 5 10 15
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<400> 157 Glu Leu Asp Leu Thr GinThr-Pro Ala Ser Val Glu Val Ala val Gly 151015 Gly Thr Val Thr
lle Asn Cys 20 <210> 158 <211> 23 <212> PRT <213> Oryctolagus <400> 158 Glu Leu Asp met Thr
Gin Thr Pro Ser Ser Val Ser Ala Ala val Gly 151015 Gly Thr val Thr lle Asn Cys 20 <210> 159 <211>
23 <212> PRT <213> Oryctolagus <400> 159 Glu Leu val Met Thr Gin Thr Pro Ala Ser val Ser Ala Ala
Val Gly 151015 Gly Thr Val Thr lle Asn C}ﬁ?&ﬁ@é&%é@%@lb 23 <212> PRT <213> oryc olagus

<400E“ﬂr6&£ﬁlmheu5\gal Met Ty Gim TthfuPJéug rAlseBaramairGiu Ala ?\é& valGish 251015

Ala Thr Tyr Phe Cys Ala Arg
35

<210> 115
<211= 37
<2iZ2> PRT
<213> Oryctolagus

<400> 115

Tyr aAla Asn Trp Ala Lys Gly Arg Phe Thr Ser Ser Lys Thr Ser Thr
1 5 10 15

Thr val Asp Leu Lys Ile Thr Ser Pro Thr Thr GTu Asp Thr Ala Thr
20 25 30

Tyr Phe Cys aAla Arg
35

<210> 116

<211 37

<212> PRT

<213> oOryctolagus

<400> 116

Tyr ATa Asn Trp Ala Lys Gly arg Phe Thr Ile ser Lys Thr Ser Thr
1 5 10 15

Thr val asp Leu Glu Ile Ala Ser Pro Thr Thr &lu Asp Thr ala Thr
20 25 30

Tyr Phe Cys val Arg
35

<210= 117

<211> 38

<212> PRT

<213> Oryctolagus

<400> 117

Tyr Ala Ser Trp Ala Glu Gly Arg Phe Thr Ile Ser Lys Ala Ser Ser
1 5 i0 15

Thr thr val asp Leu iys Met Thr Ser Leu Thr Thr Glu Asp Thr Ala
20 25 30

Thr Tyr pPhe Cys Ala Arg
35

<210> 118
<21i> 37
<212> PRT
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Asp Ser Val Thr lle Asn Cys 20 105002SEQLIsT.txt <210> 161 <211> 23 <212> PRT <213>

oryctolagus <400> 161 Glu Leu val Leu Thr Gin Thr Pro Ala Ser val Ser Glu Pro val Gly 151015 Gly

Thr val Thr lle Lys Cys 20 <210> 162 <211> 23 <212> PRT <213> Oryctolagus <400> 162 Glu Leu

val Leu Thr Gin Thr Pro Ser Pro val Ser Ala Ala val Gly 151015 Gly Thr val Thr lle Ser Cys 20 <210>

163 <211> 23 <212> PRT <213> Oryctoﬁ%@fﬁ%&geﬁglu Leu Val Met Thr Gin Thr Glu Ser Pro Val
rlle Eys C]E

Ser Ala Pro Wal &ly13§1915 Gly Thr Val yS
<400> 118

Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr Ile Ser Arg Thr Ser Thr
i3 5 10 15

Thr val Asp ESU Lys Met Thr Ser teu Thr Thr GTu Asp Thr Ala Thr
25 30

Tyr Phe Cys Ala Arg
35

<210> 119
<21l> 38
<212> PRT

<213> oryctolagus
<4060> 119

Tyr Ala Ser Trp Ala rtys Gly Arg phe Thr Ile Ser Lys Thr Ser Ser
1 5 10 15

Thr Thr val Asp Leu Glu Met Thr Ser ieu Thr Thr Glu Asp Thr Ala
20 25 30

Thr Tyr fhe Cys Ala arg
35

<210> 120

<21i> 38

<212> PRT

<213> Qryctolagus
<400> 120

Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Ala Ser Ser
1 5 10 15

Thr Thr val Sgu Leu Lys Met Thr Gly teu Thr Thr Glu Asp Thr Ala
25 30

Thr tyr phe Cys Ala Arg
35

<210> 121
<211> 39
<212> PRT

<Z213> Oryctolagus

<400> 121

Tyr Ala Ser Trp val Asn Gly Arg Phe Thr Ile Ser Ser His Asn Ala

1 5 10

Gln Asn Thr Leu Tyr Leu GIn Ley Asn Ser Leu Thr ala Ala Asp Thr
20 25 30
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20 <210> 164 <211> 23 <212> PRT <213> oryctolagus <400>164 Glu Leu Val Leu Thr Gin Thr Pro
Ser Ser Lys Ser Val Pro Val Gly 151015 Glu Thr val Thr lle Asn Cys 20 <210> 165 <211> 23 <212>
PRT <213> oryctolagus <400> 165 1050025EQLI5T.txt Glu Leu Asp Met Thr Gin Thr Pro Ser Ser Lys
Ser Val Pro Val Arg 151015 Gly Thr Val Ser lle Ser Cys 20 <210> 166 <211> 23 <212> PRT <213>
Oryctolagus <400> 166 Glu Leo Val Leo Thys&insegl Pre ser Ser Lys Ser val Pro val Gly 151015 Asp

Thr Val Thr lle Asn Cys 20
ala Thr Tyr phe Cys ala Arg
35

<210> 122

<211> 37

<£212> PRY

<213> oryctolagus

<400> 122
Tyr Ala Asn Trp Ala Arg Gly Arg Phe Thr Ide Ser Arg Thr Ser Thr
1 5 10 15

Thr val Asp Leu Glu Ile Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
20 25 30

Tyr Phe Cys Gly Arg
35

<210> 123
«<211> 37
212> PRT

<213> Oryctolagus
<400> 123

Tyr Ala Ser Trp val Asn Gly Arg Phe Thr Ile Ser Arg Thr Ser Thr
1 5 10 15

Thr val Asp Leu Lys Met Thr Ser Leu Thr Thr Glu Asp Thr Ala Thr
20 30

Tyr Phe Cys Ile Arg
35

<210> 124

<211> 37

«212> PRT

<213> Oryctolagus

<40G0> 124

Tyr Ala Arg Trp Ala Lys Asp Arg val Thr Ile Ser Lys Thr Sser Thr
1 5 10 15

Thr val asp ggu tys Ite Thr Ser Pro Thr Thr GTu Asp Thr Ala Thr
25 30

Tyr Phe Cys Ala Arg
35

<210> 125

<211> 37

<212> PRT

<213> Oryctolagus

<400> 125
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<210> 167 <211> 23 <212> PRT <213> Oryctolagus <400> 167 Glu Leo Asp.Leo Thr Gin Thr Pro Pro
Ser Leu Ser Ala Ser Val Gly 151015 Glu Thr Val Arg lle Arg Cys 20 <210> 168 <211> 23 <212> PRT
<213> Oryctolagus <400> 168 Glu Leu Asp Leo Thr Gin Thr Pro Ala Ser Val Glu Ala Ala val Gly
151015 Gly Thr Val Thr lle Lys Cys 20 <210> 169 <211> 23 <212> PRT <213> Oryctolagus <400>
169 Glu Leu Val Met Thr Gin Thr Pro Ser18§80\@lE§E£§Jg&lta val Gly 151015 Gly Thr val Thr lle Ser

Cys 20 105002SEQLIST.txt <210> 170 <211> 23 <212> PRT <213> Oryctolagus
Tyr Ala Asn Trp §1a Lys Gly Arg phe Igr Ile Ser Lys Thr Ser Thr
1 15

Thr val Asp Leu Glu Ile Ile Ser Pro Thr Lys Glu Asp Thr Ala Thr
20 25 30

Tyr Phe Cys ala Thr
35

<210> 126
<211> 37
<212> PRT

<213> Oryctoiagus
<400> 126

Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr ITe Ser Lys Ala Ser Thr
1 5 10 15

Thr val asp teu iys Ile Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
20 25 30

Tyr Phe Cys val Arg
35

<2310> 127

<21il> 37

<212> PRT

<213> Oryctolagus

<400> 127

Tyr Ala Asn Trp Ala Arg Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr
1 5 106 15

Thr val Asp Leu iys Met Thr ser Pro Thr Thr ¢lu Asp Thr Ala Ile
20 25 30

Tyr Phe Cys Ala Arg
35

<210> 128

<211> 37

<212> PRT

<213> Oryctolagus

<400> 128

Tyr Ala Thr Trp Ala Lys Giy Arg Phe Thr Iie Ser Lys Thr Ser Thr
1 5 10 15

Thr val Asp Leu tys val Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
20 25 30

Tyr Phe Cys Ala Ser
35
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<400> 170 Glu Leu Val Leu Thr Gin Thr Pro Ser Ser Lys Ser Val Pro Val Gly 151015 Asp Thr Val lle
lle Asn Cys 20 <210> 171 <211> 22 <212> PRT <213> Oryctolagus <400> 171 Glu Leu val Leu Thr
Gin Ser Pro Ser val ser Gly Ala Val Gly Gly 151015 Thr val lle lle Asn Cys 20 <210> 172 <211> 23
<212> PRT <213> Oryctolagus <400> 172 Glu Leu Val Leu Thr Gin Thr Pro Ser Ser val Glu Ala Ala
val Gly 151015 Gly Thr Val Thr lle Lys Cyfo%@oi%&&}f;%??&%lb 23 <212> PRT <213> oryctolagus
<400> 173 Glu Leu val Leu Tim Gin Tim Pro Ala Ser val Glu Ala Ala val Gly 151015

<210> 129
<211> 37
<212> PRT

<213> Oryctolagus

<400> 129

Tyr Pro Ser Trp Ala Glu Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr
1 5 10 15

Thr val Asp teu Lys Ile ala Ser Pro Ala Thr Glu Asp Thr ala Thr
20 25 30

Tyr Phe Cys Ala Arg
35

<210> 130
<231l> 37
<212> PRT

<213> Oryctolagus
<400> 130

Tyr Ala Ser Trp Ala tys Gly Arg phe Thr Ile ser Arg Thr Ser Thr
1 5 10 15

Thr ata Asp Leu Arg Ile Thr Ser pPro Thr Ite Glu Asp Thr Ala Thr
20 25 30

Tyr pPhe Cys Ala Arg

35
<210> 131
<21i> 37
<212> PRT

<213> Oryctolagus
<400> 131

Tyr Ala Asn Trp aAla Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr
1 5 10 15

Thr val Asp Leu Lys Met Thr Ser Leu Thr Ala ala Asp Thr ala Thr
20 25 30

Tyr Phe Cys Ala Arg

35
<210> 132
<211> 38
<212> PRT

<213» Oryctolagus
<400> 132

Tyr Ala Thr Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Ser
1 5 10 15
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Gly Thr val Thr lle Lys Cys 20 <210> 174 <211> 15 <212> PRT <213> Oryctolagus <400> 174 -
105002SEQLIST.txt Trp Tyr Gin Gin Lys Pro Glu Lys Pro Pro Thr Leu Leu lle Ser 151015 <210> 175
<211> 15 <212> PRT <213> Oryctolagus <400> 175 Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro Lys La
Leu lle Tyr 151015 <210> 176 <211> 15 <212> PRT 213> Oryctolagus <400> 176 Trp Tyr Gin Gin
Lys Pro Gly Gin Pro Pro Lys Arg Leu lle EWS%@%Q@Q?f%l,QﬁtIW <211> 15 212> PRT <213>
Oryctolagus

Thr Thr val Asp Leu Lys Met Thr Ser rLeu Thr Thr Glu Asp Thr Ala
20 25 30

Thr Tyr phe Cys Thr Arg
35

<210> 133
<211> 37
<212> PRT

<213> oOryctolagus

<400> 133

Tyr ala Asn Trp Ala Lys Gly Arg Phe Thr Ile Ser Arg thr Ser Thr
1 5 10 15

Thr val Asp Leu Lys Met Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
20 25 30

Tyr Phe Cys Ile Arg
35

<210> 134
<211> 37
<212> PRY

<213> Oryctolagus
<400> 134

Tyr Ala Ser Trp Ala Glu Gly Arg Phe Thr Ile Ser Arg Thr Ser Thr
1 5 16 15

Thr val Asp teu tys Met Thr Ser Pro Thr Thr Glu Asp Thr ATa Thr
20 25 30

Tyr Phe Cys Ala Arg
35

<210> 135

<231> 37

<232> PRT

<213> Oryctotagus

<4060> 135
Tyr Ala Ser Trp Ala Lys Gly Pro pPhe Thr Ile Ser Lys Thr Ser Thr
1 5 16 15

Thr val Asp Leu Lys Met Thr Ser Pro Thr Thr Glu Asp Met Ala Thr
20 25 30

Tyr Phe Cys Ala Arg
35

<210> 136
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<400> 177 Trp Tyr Gin Leu Lys Pro Gly Gin Pro Pro Lys Leo Leo lle Tyr 151015 <210> 178 <211> 15
<212> PRT <213> Oryctolagus <400> 178 Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro Lys Pro Leu lle
Tyr 151015 <210> 179 <211> 15 <212> PRT <213> Oryctolagus <400> 179 Trp Phe Gin Gin Lys Pro
Gly Gin Pro Pro Lys Leu Leo lle Tyr 151015 <210>1.80 <211> 15 <212> PRT 213> Oryctolagus
<400> 180 Trp Tyr Gin Gin Lys Pro Gly EM§O%E%EQ£&§“P.@R%O Leo lle Ser 151015 Page 43

R

1050Q25EQIAST. txt <210> 181 <211> 15 <212> PRT <213> Oryctolagus
<212> PRT
<213> Oryctolagus

<400> 136

Tyr Ala Ser Trp Ala Lys Gly Arg Phe thr Ile Ser Lys Thr Ser Thr
1 5 10 15

Thr val asp teu tys Ile Thr Ser Pro Ile thr Glu Asp Thr Ala Thr
20 25 30

Tyr Phe Cys Ile Arg

35
<210> 137
<211> 39
<212> PRT
<213> Oryctolagus
<400> 137

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

GIn Asn Thr val asp Leu Gln Met Asn Ser teu Thr Ala Ala Asp Thr
20 25 30

Ala Thr gyr Phe Cys Ala Arg
5

<210> 138

<211> 39

<212> PRT

<213> Oryctolagus
<400> 138

Tyr Ala asn Trp val Asn Gly Arg Phe Thr Ile Ser Leu Asp Asn Ala
1 5 10 15

Gln Asn Thr val pPhe Leu GIn Met Thr Ser Leu Thr Ala Ala Asp Thr
20 25 30

Ala Thr Tyr phe Cys Ala Arg
35

<210> 139
<21il> 11
<2312 PRT

<213> Oryctolagus

<400> 139

Trp Gly Gin Gly Thr Leu val Thr val Ser Ser
1 5 106

<210> 140
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<400> 181 Trp Tyr Gin Gin Lys Pro Gly Gin Arg Pro Lys Leu Leu lle Tyr 151015 <210> 182 <211> 15
<212> PRT <213> Oryctolagus <400> 182 Trp Tyr Gin Gin Lys Ala Gly Lys Pro Pro Thr Leu Leu lle
Tyr 151015 <210> 183 211> 32 <212> PRT <213> Oryctolagus <400> 183 Gly Val Pro Pro Arg Phe
Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 151015 Leu Thr lle Gly Gly val Gin Ala Glu Asp val Ala Thr
Tyr Tyr Cys 202530 <210> 184 <211> 32}5%@%5@'{5?2_](;5% Oryctolagus 400> 184 Gly val Ser Ser
Arg Piralys Gly Ser Gly Ser Gly Thr Glu Phe Thr 151015 Leu Thr lle Ser Gly Val Gin Cys Asp Asp

Ala Aﬁ@r Tﬁ;fr r ggfgsugozsso <210> 185
<400> 140

Trp Gly Pro Gly Thr Leu val Thr val Ser Ser
1 5 10

<210> 141

<211> 11

<212> PRT

<213> Oryctolagus

<400> 141

Trp Gly GIn Gly Tle Leu val Thr val Ser Ser
1 5 10

210> 142

<211> 11

<212> PRT

<213> oOrycrolagus

<400> 142

Trp Gly Gln Gly Ala Leu val Thr val ser Ser
1 5 10

<210> 143
<21l> 11
<212» PRT
<213> Oryctolagus

<400> 143

Trp Gly Pro Gly Thr {feu val Thr Ile ser Ser
1 5 10

<210> 144
<211l> 11
<212> PRT
<213> Oryctolagus

<400> 144

Trp Gly Gin Gly Thr Leu val Thr Ala Ser Ser
1 5 10

<210> 145
<211> 11
<212> PRT
<213> Oryctolagus

<400> 145

Trp Gly Pro Gly Thr Leu val ala val Ser Ser
1 5 10

<210> 146
<Zil> 11
<212> PRT
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<211> 32 212> PRT <213> oryctolagus <400> 185 Gly val Ser Ser Arg Phe Lys Gly Ser Arg Ser Gly
Thr Glu Tyr Thr 151015 Leu Thr lle Ser Asp Leu Glu Cys Ala Asp Ala Ala Thr Tyr Tyr Cys 202530
1050025EQLIST.txt 210> 186 <211> 32 <212> PRT 213> Oryctolagus <400> 186 Gly Val Ser Ser
Arg Phe Lys Gly Ser Gly Ser Gly Thr Glu Phe Thr 151015 Leu Thr lle Ser Asp Val Gin Cys Asp Asp
Ala Ala Thr Tyr Tyr Cys 202530 <210> 15% f)%i%gg ?? $212> PRT <213> Oryctolagus <400> 187 Gly
Val PrpiSer Arg Rlagdgis Gly Ser Gly Ser Fy r 8 u%’HeKFhr 151015 Leu Thr lle Ser Asp Leu Glu
Cys QL%&sp ﬁlg Ala Thr Tyr Tyr Cys

Trp Gly GIn Gly Thr Arg val Thr val Ser Ser
1 5 10

<210> 147

<211> 11

<212> PRT

<213> Oryctolagus

<400> 147

Trp Gly Pro Gly Thr Leu val Thr Gly Ser Ser
1 5 16

<210> 148

<211> 11

<212> PRT

<213> oOryctolagus

<400> 148

Trp Gly GIn Gly Ser Leu val Thr Ile ser Ser
1 5 10

<210> 149
<21l> 11
<212> PRT
<213> Oryctolagus

<400> 149

Arg Gly GIn Gly Ser Leu val Thr Ile Ser Ser
1 5 10

<210> 150

«<21i> 23

<212> PRT

<213> Oryctolagus

<400> 150

Glu Leu val Leu Thr GIn Thr Pro Pro Ser iteu Ser Ala Ser val Gly
1 5 10 15

Glu Thr val Arg Ile Arg Cys
20

<210> 151

<211> 23

<212> PRT

<213> Oryctolagus

<400> 151
Glu Leu Asp Met Thr GIn Thr pPro Ala Ser val Ser Glu Pro val Gly
1 5 i0 15

Gly Thr val Thr Ile Lys Cys
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202530 <210> 188 <211.> 32 <212> PRT <213> Oryctolagus <400> 188 Gly val Pro Ser Arg 'he Arg
Gly Ser Gly Ser Gly Thr Glu Phe Thr 151015 Leu Thr lle Ser Gly Met Lys Ala Glu Asp Ala Ala Thr Tyr
Tyr Cys 202530 <210> 189 <211> 32 <212> PRT <213> Oryctolagus <400> 189 Gly Val Ser Ser Arg
Phe Lys Gly Ser Gly Ser Gly Thr GIn Phe Thr 151015 Leu Thr lle Ser Asp Leu Glu Cys Asp Asp Ala
Ala Thr Tyr Tyr Cys 202530 <210> 190 <2345032:8212%. PRT <213> Oryctolagus <400> 190
1050025EQLIS1.t&¢@Gly val Pro Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Glu Tyr Thr 151015 Leu Thr
lle Ser Gly Val Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530

<210> 152

<213i> 23

<212> PRT

<213> oOryctolagus

<400> 152

Glu teu val Leu Thr Gin Thr pro Ser Pro val Ser Ala aAla val Gly
1 5 10 15

Gly Thr val Thr Ile Lys Cys
20

<210> 153

<211> 23

<212> PRT

<213> Oryctolagus

<400> 153

Glu Leu Asp Leu Thr GIn Thr pro ala Ser val Ser Glu pPro val Gly
1 5 10 15

Gly Thr val Thr Ile Lys Cys
2

<210> 154

<211> 23

<212> PRT

<213> oryctolagus

<400> 154

Glu teu val Leu Thr GIn Thr Pro Ser ser Ala Ser Glu Pro val Gly
1 5 10 15

Gly Thr ala Thr rle Lys Cys
20

<210> 155

<21i> 23

<212> PRT

<213> oryctolagus

<400> 155
Glu teu val Leu Thr Gln Thr Pro Ser Ser val Ser Ala Ala val Gly
1 5 10 i5

Gly thr val Thr Ile asn Cys
20

<210> 156

<211> 23

<212> PRY

<213> Oryctolagus
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-<210> 191 <211> 32 212> PRT 213> Oryctolagus <400> 191 Gly Val Pro Pro Arg Phe Ser Gly Ser
Gly Ala Gly Thr Gin Phe Thr 151015 Leu Thr lle Ser Asp Leu Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys
202530 <210> 192 <211> 32 <212> PRT <213> Oryctolagus <400> 192 Gly Val Pro Ser Arg Phe Lys
Gly Ser Gly Ser Gly Ala Gin Phe Thr 151015 Leu Thr lle Ser Asp Leu Glu Cys Asp Asp Ala Ala Thr Tyr
Tyr Cys 202530 <210> 193 <211> 32 <21g=PREq 15T, txt

<400> 156

Glu Leu Asp Met Thr Gln
1 5

Gly Thr val Thr Ile Asn
2

<210> 157

<211> 23

<212> PRT

<213> Oryctolagus

<400> 157

Glu Leu Asp Leu Thr GIn
1 5

Gly Thr val Thr Ile Asn
20

<210> 158

<21l> 23

<212> PRT

<213> Oryctolagus

<400> 158

Glu Leu Asp Met Thr Gin
1 5

Gly Thr val Thr Ile Asn
20

<210> 159

<211> 23

«212> PRT

<213> oOryctolagus

<400> 159

Glu teu val Met Thr Gin
1 5

Gly Thr val ggr ITe Asn

<210> 160

<21i> 23

<212> PRT

<Z213= oOryctotagus

<40G0> 160
Glu teu val Met Thr Gin
1 5

Asp Ser val Thr Ile Asn
20

Thr Pro Ala Ser val ser aAla Ala val Gly
15

Cys

Thr Pro Ala Ser val Glu val Ala val Gly
16 15

Cys

Thr pPro sSer Ser val Ser Ala Ala val Gly
10 15

Cys

Thr Pro Ala Ser val ser Ala Ala val Gly
10 15

Cys

Thr pro Ala Ser val Glu Ala Ala val Gly
10 15

Cys
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<213> Oryctolagus <400> 193 Gly Val Pro Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Gin Phe Thr
151015 Leu Thr lle Ser Asp Leu Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530 <210> 194 <211>
32 <212> PRT <213> Oryctolagus <400> 194 Gly Val Pro Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr
Glu Phe Thr 151015 Leu Thr lle Ser Gly val Gin Cys Asp Asp Ala Ala Thr Tyr Phe Cys 202530
105002SEOLIST.txt <210> 195 <211> 32 52132 BRI £213> Oryctolagus <400> 195 Gly Val Pro Ser
Arg Phe Lys Gly Ser Gly Ser Gly Thr Gin Phe Thr%SlOlS

<210> 161

<21i> 23

<212> PRT

<213> Oryctolagus

<4G0> 161

Glu teu val Leu Thr GIn Thr Pro Ala Ser val Ser Glu Pro val Gly
1 5 10 i5

Gly Thr val Thr Ile Lys Cys
2

<210> 162

<211i> 23

<212> PRT

<213» oryctolagus

<400> 162

Glu teu val Leu Thr Gln Thr Pro Ser Pro val Ser Ala Ala val Gly
1 5 10 15

Gly thr val Thr Ile Ser Cys
20

<210> 163

<21li> 23

<212> PRT

<213> oOryctolagus

<400> 163

Glu teu val Met Thr Gln Thr Glu Ser Pro val Ser Ala Pro val Gly
1 5 10 15

Gly Thr val ggr Ile Lys Cys

<210> 164

<Z21i> 23

<212> PRT

<213> Oryctolagus

<400> 164

Glu teu val Leu Thr GIn Thr Pro Ser Ser Lys Ser val Pro val Gly
1 5 190 15

Glu Thr val ggr Ile Asn Cys

<210> 165

<211> 23

<212> PRT

<213> Oryctolagus

<400> 165
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Leu Thr lle Ser Asp val val Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530 <210> 196 <211> 32 <212>
PRT <213> oryctolagus 400> 196 Gly Val Pro Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Asp Phe Thr
151015 Leu Thr lle Ser Ser val Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530 <210> 197 211> 32
<212> PRT <213> Oryctolagus <400> 197 Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Gin
Phe Thr 151015 Leu Thr lle Ser Asp Leu;GldGys AsR-AsRAla Ala Thr Tyr Tyr Cys 202530 <210> 198
<211> 32 <212> PRT <213> Oryctolagus <400> 198 Gly Val Pro Pro Arg Phe Ser Gly Ser Gly Ser Gly
Ala ,&1%5 Tﬁ#ﬁﬁﬂ%‘f@l@“lﬂeﬁ??hfh% By G vﬁ’GWNé@Il}’ asg Na‘]’{%ﬂa FF# Tyr Tyr cys 202530

Gly Thr val ser Ile Ser Cys
2

<210> 166

<211> 23

<212» PRT

<213> Oryctolagus

<400> 166

Glu Leu val Leu Thr Gin Ser Pro Ser sSer Lys Ser val pro val Gly
1 5 10 15

Asp Thr val Thr Ile Asn Cys
20

<210> 167

<211l> 23

<212 PRT

<213> oOryctolagus

<4G0> 167

Glu teu Asp Leu Thr Gin Thr Pro Pro Ser lLeu Ser Ala Ser val Giy
1 5 10 15

Glu Thr val Arg fle Arg Cys
20

210> 168

<213i> 23

<212> PRT

<213> oOryctolagus

<400> 168

Glu teu Asp Leu Thr Gin Thr Pro Ala Ser val Glu Ala Ala val Gly
1 5 10 15

Gly Thr val ggr Ile Lys Cys

<Z210> 169

<21i> 23

«212>  PRT

<213» Oryctolagus

<400> 169
Glu teu val met Thr GIn Thr Pro Ser pPro val Ser ala ala val Gly
1 5 16 15
Gly Thr val Thr Ile Ser Cys
20
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210> 199 <211> 32 <212> PRT <213> Oryctolagus <400> 199 105002SEQLIST.txt 51015 Leu Thr
lle Ser Asp Val Gin Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530 <210> 200 <211> 32 <212> PRT
<213> oryctolagus <400> 200 Gly val Ser Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr GIn Phe Thr
151015 Leu Thr lle Asn Asp Leu Glu cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530 <210> 201 <211>
32 <212> PRT <213> Oryctolagus <4003@%§%}_/@§Pr&§er Arg Phe Lys Gly Ser Gly Ser Gly Thr
Gin Phe Thr 151015 Leu Thr lle Ser Asp Val Val Cys Asp Asp Ala Ala Thr Tyr Gly Cys 202530 <210>

202 51> 372

<212> PRT
<213> Oryctolagus

<400> 170

Glu Leu val teu Thr GIn Thr Pro Ser Ser Lys Ser val Pro val Gly
1 5 10 15

Asp Thr val Tle Ile Asn Cys
2

<210> 171

<211> 22

<212> PRT

«213> Oryctolagus

<400> 171

Glu Leu val Leu Thr Gln Ser Pro Ser val Ser Gly Ala val Gly Gly
i 5 10 15

Thr vat itle Ile Asn Cys
20

<210> 172

<21l> 23

<212> PRT

<213> oOryctolagus

<400> 1772

Glu Leu val Leu Thr Gln Thr Pro Ser Ser val Glu Ala Ala val Gly
i 5 10 15

Gly Thr val ggr Ile Lys Cys

<210> 173

<211l> 23

<212> PRT

<213> Oryctolagus

<400> 173

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

Gly Thr val Thr ITe Lys Cys
20

<210> 174

<211l> 15

<212> PRT

<213> oOryctolagus

<400> 174
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<212> PRT <213> Oryctolagus <400> 202 Gly Val Pro Ser Arg Phe Lys Gly ser Gly Ser Gly Thr Gin
Phe Thr 151015 Leu Thr lle Ser Gly Val GIn Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530 <210> 203
<211> 32 <212> PRT <213> Oryctolagus <400> 203 Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly
Thr Glu Phe Thr 151015 Leu Thr lle Asn Asp Leu Asp Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530
<210> 204 105002SEQLIST.txt <211> Bgoggg,ggEg’B'gT_txt

Trp Tyr Gin Glp Lys Pro Glu Lys Pro Pro Thr Leu Leu ITe Ser
1 5 10 i5

<210> 175

<211> 15

<212> PRT

<213> Oryctolagus

<400> 175

Trp Tyr GIn GIn Lys Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr
1 5 i0 15

<210> 176

<211> 15

<212> PRT

<213> Oryctolagus

<400> 176

Trp Tyr Gin Gln Lys Pro Gly GIn Pro Pro Lys Arg Leu Ile Tyr
1 5 10 i5

<210> 177

<211> 15

<212> PRT

<213> oOryctolagus

<400= 177

Trp Tyr Gln Leu Lys Pro Gly GIn Pro Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 178

<211> 15

<212> PRT

<213» Oryctolagus

<40G> 178

Trp Tyr GIn Gln Lys Pro Gly Gin Pro Pro Lys Pro Leu Ile Tyr
i 5 i0 15

<210> 179

<211> 15

«212> PRT

<213> oOryctolagus

<400> 179

Trp Phe GIn GIn Lys Pro Gly Gin Pro Pro Lys Leu Leu Ile Tyr
i 5 10 i5

<210> 180

<211> 15

<212> PRT

<213> Oryctolagus

<400> 180

Trp Tyr GIn GIn Lys Pro Giy Lys Pro Pro Thr teu Leu Ile Ser
1 5 10 15
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<213> Oryctolagus <400> 204 Gly Val Pro Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Gin Phe Thr
151015 Leu Thr lle Ser Asp Leu Glu Cys Ala Asp Ala Ala Thr Tyr Tyr Cys 202530 <210> 205 <211>
32 <212> PRT <213> Oryctolagus <400> 205 Gly Val Ser Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr
Gin Phe T-hr 151015 Leu Thr lle Ser Gly Val Gin Cys Ala Asp Ala Ala Thr Tyr Tyr Cys 202530 <210>
206 <211> 10 <212> PRT <213> Oryctolmﬁ&ﬂﬁ%()@f@e Gly Ala Gly Thr Asn Val Glu lle Lys
1510 <210> 207 <211> 10 <212> PRT <213> Oryctolagus <400> 207 Phe Gly Gly Gly Thr Glu val Val
val L¥§1%§101§%10> 208 <211> 10 <212> PRT <213> Oryctolagus

<211> 15

<212» PRT
<Z213> Oryctcolagus

<400> 181

Tra Tyr Gln GIn Lys Pro Gly GIn Arg Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 182

<211> 15

<212> PRT

<213> Oryctolagus

<400> 182

Trp Tyr GIn GIn Lys Ala Gly Lys Pro Pro Thr teu Leu Ile Tyr
1 5 10 15

<210> 183

<211> 32

<Z12> PRT

<213> Oryctolagus

<400> 183

Gly val Pro Pro Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr
1 5 10 15

Leu Thr ITe Gly Gly val GIn ala Glu Asp val Ala Thr Tyr Tyr Cys
20 25 30

<210> 184

<211> 32

<212> PRT

<213» Oryctolagus

<400> 184

Gly val Ser Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Glu phe Thr
1 5 10 15

Leu Thr ITe ser Gly val GIn Cys Asp Asp Ala Ala Thr Tyr Tyr Cys
20 25 30

<210> 185

<Z11l= 32

<212> PRT

<213> Oryctolagus

<400> 185

Gly val Ser Ser Arg Phe Lys Gly Ser Arg Ser Gly Thr ¢lu Tyr Thr

1 5 10 15

Leu Thr Ite Ser Asp Leu Glu Cys Ala Asp Ata Ala Thr Tyr Tyr Cys
20 25 30
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<400> 208 Phe Gly Gly Gly Thr Glu Leu Glu lle Leu 1510 <210> 209 <211> 11 <212> PRT <213>
Oryctolagus <400> 209 105002SEQLIST.txt Phe Gly Gly Gly Thr Gin Leu Thr Val Thr Gly 1510
<210> 210 <211> 12 <212> PRT <213> Oryctolagus <400> 210 Phe Ala Phe Gly Gly Gly Thr Glu Leu
Glu lle Leu 1510

105002SEQLIST. txt

<210> 186

<21i> 32

<212> PRT

<213» oOrycrolagus

<400> 186

Gly val Ser Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Glu Phe Thr
1 5 10 15

Leu Thr Ile Ser aAsp val Gin Cys Asp Asp Ala Ala Thr Tyr Tyr Cys
20 25 30

<210> 187

211> 32

<212> PRT

<213> oOryctolagus

«<400> 187

Gly val Pro Ser Arg Phe tys Gly ser Gly Ser Gly Thr Glu Phe Thr
1 5 10 15

Leu Thr Tle Ser Asp Leu Glu Cys Ala Asp Ala Ala Thr Tyr Tyr Cys
20 25 30

<210> 188

<211> 32

<212> PRT

<213> Oryctolagus

<400> 188

Gly val Pro Ser Arg Phe Arg Gly Ser Gly Ser Gly Thr Giu phe Thr
1 5 10 15

teu Thr Ile Ser Gly Met Lys Ala Giu asp Ala ala Thr Tyr Tyr Cys
20 25 30

<210> 189

<211> 32

<212> PRT

<213> Oryctoelagus

<400> 189

Gly val Ser Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Gln Phe Thr
1 5 i0 i5

Leu Thr Ile Ser Asp teu Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys
20 25 30

<210> 190

<211> 32

<212> PRT

<213> Oryctolagus

<4G0> 190
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Gly val Pro Ser Arg
1 5

Leu Thr Ile Ser Gly
20

<210> 191

<21i> 32

<212> PRT

<213> Oryctolagus

<4(0> 191

Gly val Pro Pro Arg

1 5

tey Thr Ile Ser Asp
20

<210> 192

<211> 32

<212> PRT

<213> Oryctolagus

<400> 192

Gly val Pro Ser Arg

1 5

Leu Thr Ile Ser Asp
20

<210> 193

<211> 32

<212> PRT

<213> Oryctolagus

<400> 193

Gly val Pro Ser Arg
1 5

Leu Thr Ile Ser Asp
20

<210> 194

<211> 32

<212> PRT

<213> Oryctolagus

<400> 194

Gly val Pro Ser Arg
1 5

Leu Thr Ile Ser Gly
20

Phe

val

pPhe

tey

Phe

ey

phe

Leu

phe

val

Lys

Glu

Ser

Glu

Lys

Glu

LyS

Glu

LysS

Gin

Gly

Cys

Gly

Cys

Gly

Cys

Gly

Cys

Gly

Cys

1050025EQLIST. txt
Ser Gly Ser Giy Thr
10

ASD Ala Ala Thr

25

AsSD

Gly Ala Thr

10

ser Gly

Asp Ala Ala Thr

25

Asp

ser Gly Ala

10

Ser Giy

Asp Ala aAla Thr

25

ASD

Ser Gly Ser Thr

i0

Gly

ASD Ala Ala Thr

25

ASD

ser Gly Ser Thr

i0

Gly

ASD Ala aAla Thr

25

ASp
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Glu

Tyr

Gln

Tyr
30

Gln

Tyr
30

Gln

Tyr
30

Glu

Tyr

Tyr
15

Tyr

Phe
15

Tyr

Phe
15

Tyr

Phe
15

Tyr

Phe
15

Phe

Thr

Cys

Thr

Cys

Thr

Cys

Thr

Cys

Thr

Cys



<210> 195

<211> 32

<21Z> PRT

<213> Oryctolagus
<400> 195

Gly val Pro Ser Arg
1 5

Leu Thr Ile Ser Asp
20

<210> 196

<211> 32

<212> PRT

<213> Oryctolagus

<400> 196

Gly val Pro Ser Arg

1 5

Leu Thr 1le Ser Ser
20

<210> 197

<211l> 32

<212> PRT

<213> oryctolagus

<400> 197

Gly val Pro Ser Arg

1 5

Leu Thr Ile Ser Asp
20

<210> 198

<211 32

<21Z> PRT

<213> oryctolagus

<400> 198

Gty val Pro Pro Arg
1 5

Leu Thr Ile Gly Gly
20

<210> 189

<211> 32

<212> PRT

<213> Oryctolagus
<400> 199

Giy val Pro Ser Arg

Phe

val

Phe

val

Phe

Leu

phe

val

Phe

Lys

val

LyS

Glu

Ser

Glu

ser

Gln

Lys

Gly

Cys

Gly

Cys

Gly

Cys

Gly

Ala

Gly

105002SEGQLIST . txt

Ser

Asp
25

Ser

ASp
25

Ser

ASD
25

ser

Glu
25

Ser

Gly Ser

10

Gly

Asp Ala

Gly
10

ser Gly

ASD Ala

Gly
10

Ser Gly

asp Ala Ala

Gly
10

Ser Gly

Asp Ala Ala

Gly Ser Gly
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Thr

Thr

Thr

Thr

Thr

Thr

Ala

Thr

Thr

Gln

Tyr

Asp

Tyr
30

GIn

Tyr
30

ASD

Tyr
30

Gln

Phe
15

Tyr

Phe
15

Tyr

Phe
15

Tyr

Tyr
15

Tyr

Phe

Thr

Cys

Thr

Cys

Thr

cys

Thr

Cys

Thr



Leu Thr ITe Ser Asp
20

<210> 200

<211> 32

<21i2> PRT

<213> oOryctolagus

<400> 200

Gly val Ser Ser Arg

1 5

teu Thr Ile Asn Asp
20

<210> 201

<211> 32

«212> PRY

<213> oOryctolagus
<400> 201

Gly val Pro Ser Arg
1 5

Leu Thr Ile Ser Asp
20

<210> 202

<211> 32

<Z212> PRT

<213» oOryctolagus

<400> 202

Gly val Pro Ser Arg

1 5

Leu Thr Ile Ser Gly
20

<210> 203

<211> 32

<Z212> PRT

<213» oOryctolagus

<400> 203

Gly val Pro Ser Arg
1 5

Led Thr ITe Asn Asp
20

<210> 204

val

Phe

Leu

Phe

val

Phe

val

Phe

Leu

Gln

Lys

Glu

LYS

val

Lys

Gin

ser

ASD

Cys

Gly

Cys

Gly

Cys

Gly

Cys

Gly

Cys

105002SEQLIST. tXT

Asp
25

Ser

ASD
25

Ser

ASD
25

Ser

ASD
25

Ser

AsSp
25

10

ASp

Gly
10

Asp

Gly
10

ASp

Gly
10

Asp

Gly
10

ASD

Ala Ala

ser Gly

Ata ala

Ser Gly

Ala Ala

ser Gly

Ata Ala

Ser Gily

Ata Ala
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Thr

Thr

Thr

Thr

Thr

Thr

Thr

Thr

Thr

Tyr
30

Gln

TyT
30

Glin

Tyr
30

GIn

Tyr
30

Glu

Tyr
30

15

Tyr

Fhe
15

Tyr

rhe
15

Gly

Phe
15

Tyr

phe
15

Tyr

Cys

Thr

Cys

Thr

Cys

Thr

Cys

Thr

Cys



<211» 32

<212> PRT

<213> Oryctolagus
<400> 204

Gly val Pro Ser Arg
i 5

Leu Thr Iie Ser Asp
20

<210> 205

<211> 32

<212> PRT

<213> Oryctolagus

<400> 205

Gly val Ser Ser Arg

1 5

Leu Thr 1le Ser Giy
20

<210> 206

<211> 10

<212> PRT

<213> oOryctolagus

<400> 206

Phe Gly Ala Gly Thr

1 5

<210> 207

<211> 10

<212> PRT

<213> Oryctolagus

<400> 207

Phe Gly Gly Gly Thr
1 5

<210> 208

<211> 130

<212> PRT

<213> Oryctolagus
<4{0> 208

Phe Gly Gly Gly Thr
1 5

<210> 209
<211> 11
<212> PRT
<213> Oryctoiagus
<400> 209

Phe

Leu

Phe

val

Asn

Glu

Giu

Lys

Glu

LYS

Gin

val

vai

Leu

Gly

Cys

Gly

Cys

Glu

val

Glu

1650025EQLIST. tXt

Ser

Atla
25

Ser

Ala

25

Ile

val

iije

Gly
10

ASD

Gly
10

ASD

LYS
10

LYS
10

Leu
10

ser Gly Thr

Ala Ala Thr

Ser Gly Thr

Ala aAla Thr
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Gin

0

Gin

Tyr
30

Phe
15

Tyr

Phe
15

Tyr

Thy

Cys

Thr

Cys



1050025EQLIST. txt

Phe Gly Gly Gly Thr GIn Leu Thr vat Thr Gly
1 5 10

<210> 210

<211> 12

<212> PRT

<213> oOryctolagus

<4Gl= 210

Phe ata phe Gly Gly Giy Thr Glu Leu Glu Ile Leu
1 5 10
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