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
immunospecifisadbsRiRehto an antigen, which polypeptides comprise bindggidamainsspat 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 immunoglobulin 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 thENabNEERED RABBIG Y FEBEHRIH Yadtd ABHEHRAAINS paN PSS that exhibit
inuntmospecificity for an antigen of interest, inclygifigrsiggie binding-domain polypeptides, i.e., single
domain antibodies comprising one of a VH or VL domain. 2. BACKGROUND Antibodies are composed
of two chains termed light and heavy chains. The light chain contains an amino-terminal variable
domain (VL domain) &g prEapPaaigmvENTenstant domain (CL). The heavy chain’is composed of

an amino-termL?ﬁd variable domain gk\l-}{and %%c nstant domains (CHI, CH2, CH3). The
antibody, binding Sit8 IO BTSRHRRRE AR hif ofatis gHOe Qﬁ@ﬁﬁ%@l@’ﬂ%&%ﬁ*&ble loops
that represent tirex@oospteifiesitpritydDetamainigenRetion p(OPiRsieBothpisansnihgepionmeontain
three CDR loopg,(GDR{, DR3), whi re connected.tp. a structurally conserved
beta.-sheet framgwork. W%%%%%ae o%rh%ﬁl%l %?%?E?%}jmastlgghrﬁg 6tg§f1 ﬂggé“ga%zﬁé & &to produce

a single populdiBH-ehantisadndds. sheroabodnel dtibudisiotnalibe)idtratfsptoficdlyotaigER a single
epitope obening gpieyplubiaadn e disheiaap ueRt:l haHONNATRR RIS WA ANHbady prpauction
| de-

and in vivo responses, including immunogenicity and cytokine-assoc _ cts, have lead to
the investigatiorPBTaRstRy ihBdRRI s derdaire. An arstisulmsisrafive costese deriveslifvrurebpécific
binding. StudiesiBygi@itermpteentamesi catiBrantiandy igiis s riestanionafarm. yithout

significantly changing the antige recognition and affinity. The identification of the smallest WO

2008/136694P FETETD S LS 1 REMEAHOR s EafFIRtEcat BRtingnd Sitigentias evolved

from full antiboplytypepeidateharag@ioihahaegscGembionas sitgendtaindrasi agmants. fgeto the
progress in gene recol bination.in the.80's, the rapid and eas neration,af recombinant variable
domains was pogg?ggem s?rﬂ%‘%ﬂ%’%e&tﬁ‘?ﬁ%ré%é (6 gli%ngr%%%%?ﬂ |§§f’ CPEBERUIE25:YéndE 8hcoding
VH and VL donYai#emeiste cloned from the genomic DNA of inununized animals, allowing the
characterizatiop, of mydligie-Bindirgygsctivities and fimetionalities against several antigens.
Nevertheless, the variable domain fragments initially isolated were scarcely soluble and difficult to

produce. ProbleRiRis e CosPIsererh Strednies immedd ishbradleswatidnins CBdightstiodies,

which are dimesigttestesihateamplise.amyheamrishains. ooy waid dhediscovaryghihe dimeric
molecule address many issues with respect to recombinant antibody production, but the molecule also

highlighted the SBEEBIAOMAH {e-he Rk RFEIW BRHHNTLAOPRASER P hdicnias-tommdirguiable
immunospecifiddirdiny i) thel ahsencasvina YghbthaioHlt, isHOVWCNBeIyhacerpied, thiatilgdheavy chains
may retain signjficant antigen bindin ilify in.the absence, of a Jight chain. There is also evidence
from structuralqétﬁaég%tﬁ%ﬁﬁﬁgﬁﬁ%%ft{agnmgﬁﬁe Illsdg?tqﬁiﬁﬁi) ?h% Fg‘@’ﬁﬁg?igi‘f% cDR
domains with resppessntchiefrommepenifictyy Detasriminastesang e DRoigst 4L Bné WE Rigdamino acid
residues providgmast gyl 0 r jal i molecular interaction with the
antigen. Accordingly, ftl?r?tt%%r redu?:gt;%pr%o antig’en in irigtggﬁp;\(o";i?e(]%lir;g iéirzk'gﬁﬁc%)hsi?lrg}éiecaIci)nrf“%giff’{{b|gﬁdf’lng proteins
may be possibi&asEl PRSP sEishnet Framedprhains. 2.1Rabbit Antibodies The rabbit antibody

repertoire, whishiin thedsrabphealrapalantiedins.nas hesa.uized s, A ppustanding
source for antibodies that feature_strong affinité I%?d hul%?g ’gpecif%ty (Msg%iﬁ a 8%8%3?3%1 addition,

rabbits, which BEIBIR58 fieeihedies s6menss dies ety o <hah epesie ealbetansatedta, which

belong to the cidgleRafeptiapAtd GORSRUUARCE: BRITGRRS BRSER/ SbREMRR(RISRb B BUManN
antigens that are invisti%le to rodgnt mADbs (and also human mAps generated from transgenic mice with
human immunoé%b%ﬂlh 8% BRI SRe e Yo BURiIZERPRP FbBICIGRIE FEFHANBRHMY, BaHbit mAbs
generated by piadendispiayiaéferrddfiaca) ddvaritages due iavhe dactihaf penaty patandygenotype
are selected a imes Knowl of the rabbit inAb_ WO 2008/136694PCT/PT2008/000018
sequence alloévﬁsl&gw%%g%% z%efﬁ%‘%%%r% dé?% \S}%Erlerfsygag%lﬁff’A%%c’ﬁ sﬁcf%r%léﬂ?r%l%ing%e"‘-‘égsmaﬁiﬁeantibodies,
scFv, Fab, and@ig@ptgaAdoimfestatht\aribadnizdtiosmeatigsa fiamittiomattratiowitRadexi gti fika2000;
Steinberger et 2000 3%if1e 20000 CAMSPIHENAPDIMARSAREIAIA] LY Bhage, display have
become promising reagents for therapeutic applications’in humans. In normal rabbits, 70-90% of Ig
molecules and B cells carry the VHa allotypes due to the use of the D-proximal VII gene segment,
VH1, 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 seqlences have been found among expressed cDNA
sequences.




The B cell repertoire that develops in rabbit bone marrow is limited by the small number of VH gene

segments used in VDJ gene rearrangements. Whereas multiple Vk gene segments are rearranged in

bone marro ggb% ge (S:ells, most B lineage cells rearrange the same VIl gene, VH1, which encodes
. 5¢ 2 A

the VHa allo y%m se?cl]uen4ces. The repertoire is also limited by the usage gfggjg%hgﬂsﬁggpn%ger of JH and

D gene segments in VDJ rearrangements. 1114 is found in 80% of the VDJ gene rearrangements and

1112 in the other 20%; the other three functional JH gene segments are used rarely. Also, from the

total of 12 D gene segments, most VDJ gene rearrangements use D2a (D9), D2b (Df), D3 or D5; D4
and D6 are rarelyibtifyethgwihiletimitespisagefhikiiaDraasisanRe RA9ERCHLMAH I FasHL in 2
limited Val repgrtai leati are found in essentially all VD and DJ junctions from the earliest
rearrangements t(oglalJlﬂ’rﬁrllltjgé c%%%%%%fegr%% i%et%ﬁl%%aélﬁﬁ&g%i%aﬂﬁtvoﬁ?@%%ns among VDJ gene
rearrangementBvedalBdpragruseinlgege rrepetinrtahantex sosiebiapidraadrangesment ofadimited
number of V, Q.and.d;gene segments. The size of this repertoire has not been estimated. However,
given that essentially all VDJ ggeﬁnéesg’zf;lgl %%rﬁgfic%ifﬁ%?@er@%én&i%e? KBS %R cth8iE JIfe9EaRke the bone
marrow and otHEfERnTaPsTiniess G B epaspbopdiesisV i isubnideivableithavthe tpadoethadevelops
in the primary gias-alobecl seveieamenkisdiicianaiv iy folent AR el i aene .
rearrangements occtgqr% iénpéli%%sﬁsuch,as bone marrow of goung r%a{%%ﬁg,z#ﬁ%é)tﬁ%utg y‘-flélfi%gundergo

further Ig repeftSird fiomatities periast e Bt RBY gRIsadiserheless tshoidabde demihese sites

appe;ar to fostétmvmaﬁm/ﬁﬂlﬁs&mm%% @Bﬁiﬁﬁl’@%ﬁ?ﬁ%ﬁ{&@i?ﬁéﬂﬁ% produgel. ht ch
2008/136694PL TIPT2008/000018 Gene gqnver ion of rearranged heavy and light chain sequences is
18T §§ claH gc e

found in rabbit appendix by 34 hee RS S PAGE SEEmAthy Sh fame iberies: regions,
which lack knowrigeas cimeisionidores stifheathriegianyishelse divgrsifiedhy SOPALE the
hypermutation g ifis t ore likely that somatjc hypermutation also occurs in the rearranged VH
gene segments.%%e{;r?e@ cgﬁ\%ﬁeérsq%%%%n scj)hcr)%rﬁg%c %%%%ﬁﬁolﬁs%scﬁflﬁbf%ﬁﬁqr?‘bé‘??ﬁ?ﬁgﬂ’@éhters of the
young rabbit aB’ﬁ@?ﬂﬂX,H?El{i‘&i’@aiéﬁluMmmrsiﬁcéﬁg}nﬁghtédgﬁmmmiﬁ&?pmweﬁeim@egond_ary
lymphoid tissugsesyshiasSRlsRsbAMI MR 80488 Wﬁ%?i%%ﬁ%ﬁe :\;ﬁec%f?ét ﬁ?n%"ra'}%?tﬂeh%%"gfand light

chain genes in g%rll_e from developing appendix and from uring specific imm g 8sponses

0 EFbiBarid i PR sl treuttaddbatdmhepyie nutinamastrikiaiglyigiffcent from

are compared,

those found insspigenbislisre A RURZIAGHWISNNASAENig the gnansianandlselection process
toward high afgtnlté/. C orgg[é%/ rexrlﬁated endix B cells developed different amino acid sequences in
each complemertants-Sedrinth T ot (FBRY, Thiisdimglemremis theraas gignifeant oloies from
spleen underwenRidvnutmngits ies2OR3 ilbeuatralatndioatesobigh o e faid, iggion in
L e A et S R P,

hypermutation and selection tends mor Swarda9m
compared to rHSUSKIGEN intredinewifs ¢s) intsprondacydimpofirirganaaitosnsecialized structures
within which sgipatic G ifigati r e es occurs that lead ta,affinity maturation of Abs
in immune respig?g’isﬁe%s(i!élgﬁé'l'is-§t_iéie&%eync%jge%Ir_l gs@g%?gg\{r%glg%aﬁfggﬁgﬁngﬁ ,t!?gt;b?f?? %ﬁ%@%ﬂ& a few
heavy chain \/“i‘@ﬁ%‘ﬁ’%\?‘lﬂlﬁ‘e Sloggifat the diversity generated by combinatorial mechanisms is
limited. The overall paitern is.ep8 Ah&REAIG precursor cells whose germline or near germline
sequences ch?ﬂgeqﬁgoth. ?%d?eene conversion and point mutations during-early divisions and largely by
point mutations GUARG 1ataT HUIsTSRE 9% SUUSibia ths: Rismokslerab aptibetieg denbegopulations,
considerable -@imsdfiﬁ&tmm‘eﬁgh_ta@haimﬁﬁqu@m@qwnguﬁgrﬁgg[fgg{mg%gggg%tyﬁ the VH
sequences, t%%feh thsc@%%};t%pe{%uge the 9@)@ se sequences that serve as substrates forfurther
affinity maturation %ng SCtion either within oM Ao PRy RHvgraish fslens i stds as bone
marrow. The lrgeciplasachainlwtiebirily dispertdisedurdapatese it sapp O tdhaVdidegene

segment is compepsated by a,div light.chain VkJk repertoire in B cells developed in the bone
marrow. This repertoire i's.greatly g%&%fé’ég%%% {fﬂnéeﬂﬁ?% JerL e Fﬁe?&%??‘ﬁﬂ SBieRS
hypermutatiofhafriiaiigrisilgdenindant smibrs ehépiserhanmdympbsngsiesfell fring tiamyemization. As
discussed abayiee bbb oligmae:sHbIPGLIR I MAYANEn Ry somalc fypeqnyation. and
are not dependent gn gene conversion for inCreasing Its atfinity and binding towards & givén antigen.
In addition to 8¢ ffon, another important property of isolated single-domain antibodies is its

inherent strudtaishstabibitygderaissy kit anipgdies cypiveby sematic ymenayiatan, ¢ and VL

stability of rabiﬂié aQtibé)di%s is not dependent on inherent properties of a single VH or VL family but a
property that Ran De Subject ¥ &S| Gtfopel adie bR sty Rembaraifdsstdrile fbbiombling a good
conformation-of CDRs for antigen recognition, but also for downstream applications such as
production and serum half-life. Moreover, since the present invention isolates VH and VL protein
domains, it is conceivable that the hydrophobic integface can promote protein aggregation. For that
reason, the present method of selecting isolated VH and VL domains that are inherently stable provide
the possibility of identifying novel small-domain antibodies with original and different properties than

those presently existent. The present method encompasses the identification of distinctive rabbit
cinnle-domain antibodiee with 11iniAarie nroneartiee combparad t0o hitrman moiice and camel antihndiac




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 enghoding rabbit VH or VL domains from the selected bacteria Wherebq/ said bacterial
|

resistance t0 ' i!g{r]grﬁ% ienicol conferred by said CAT-fusion correlates W&’ﬁggi{fﬂ ﬁ/)(/'?gs({%lgoility, and/or

lack of aggregation of said sequence fused to CAT and wherein said selection is at a chloramphenicol
concentration sufficient-to select for said desired solubility, stability, and/or lack of aggregation,
wherein the recombinant VH or VL domain has a Tm of at least 54C and/or exhibits a Kd for said

antigen of no gseqiesdhalc: nhd; edySEERREBRCITTSIIPNISNEAB) BXRIASSINGSSAHERGRS Of DNA or
cDNA that enc%de \VH or.i{L domaips i zE%acte ia as a fusjon protein with CAT, wherein said DNA or
CDNA sequenceZRi Sy ?Fg:]ﬁﬁ E ol C%E‘&a‘?ﬂgle‘%f’mﬂ Eemasispe ams tainifpress

immunoglobulinstmesiete Riadrbattdrj20a; Beishehierampheri00] Raistanogihy cdxugRiHEAT

expression, anizlB aining the set of uences encqding rabhit VH or VL domains from the selected
bacteria, where ?/l%ai%gséteg_r?gfrr%%@t%%cg%ggh?({);?gqa hqéan\f%o EEHRS R By 0 (B P I iR
correlates with thetapsitic apabwjoreid/brizs. of aggregation of said sequence fused to CAT and

wherein said sglegtion.is-aiachgr: | i ficient4a ctfor said desired
solubility, stability, and/oﬁ‘ff?k’ﬁigg?f%g{?%cﬁv‘&?ﬁ%t e%?:%ﬁlr%bm nﬁ?ﬁ\%‘@&%%ﬂﬁg‘% a Tm of
at least 54C arfbiforsxiehiealkarrsinald\Htieras opeocgte M ihim YO higeranttuyawentng. from a

phage expressiceiigat N eacanags ik eagodP Ml ot damalnsa! dua pospgalically bind
to said antigen, wherein said library is prepared from said set of sequences, or subset thereof. In a
second aspect; {Hé&ré igaBFSOiHEdhg?fSﬂFp REJERRASTHIAYM B8P denl pBangsesrresseg et Nerein said
polypeptide cormepuigessone or both of a rabbit VH or VL domain, and at least one of (a) a VH

FR1domain hayjng.the amino acid uenc EQLMETESGGGAEGGLVKPGASLTLTCTAS (SEQ ID
NO: 57); a}‘t})x)egaé\/??@f{?%g)ﬁ{g\i%ﬁqa\%w ?ﬂ? é’ﬁwfﬁh%ck?@%dﬂ@ﬁ%@ s limited by the small

YATWVNGRFTIUSRDID YE B E oSt TAARTATYHEARIGRQIRMNE. Whereas tRlgpdiRI domain
having the ami i ence TOTPPSLSASVG RIRC (SEQ ID NQ: 150) d) a VL
FR3 domain haé]\é/?ln%%%gl %%%%E%%%&%ﬁ%&&%&%ﬂf@é’?&gf ’%gﬁdﬁ’ﬁﬁmYc; (SEQ
ID NO: 205); ofearrangs) thasapR Y dogeatn Yeinghtek ermidesatbiel $EgUBltepRABGEBEE LTFHE (SEQ ID
NO:210). In a thisd-asrRechitharg isPirvided | | ospegifically binds an antigen,
wherein said polypeptide comprises gﬁ/e or go h%%%%%%?g?%%p:{glﬁomamggﬁ %?Peaé}é? Ohe of
(OaV11FR2dor¥ thFFAARE B Bimid Bl hdsdfound in 80% of the VDJ gene rearrangements and JH2 in

the other 20%; the other three functional JH gene segments are used rarely. Also, from
the total of 12 D gene segments, most VDJ gene rearrangements use D2a (D9, D2b
(Df), D3 or D5; D4 and D6 are rarely utilized. While limited usage of VH, D and JH
gene s‘egmcnts‘, would result in a limited VDJ fepertoire, N nucleotides are found in
‘essentially‘all VD and DJ junctions from the earliest rearrangerﬁents dun'l;g cellular
| differentiétion. The high diversity of N regions among VDJ gene rearrangements
" results m 2 much larger repertoire than expe_é:téd from rearrangemént of a limited
number of V, D and y gene segments. The size of this repertoire has not been estimated.
However, given that essentially all VDI geﬁes are soxhaticaﬁy diversified in periphery
after B cells leave the bone maﬁow and other primary sites of B lymphopoiesis, it is
conceivable that the repertoire that develops in the primary sites of B cell development
is functionally insufficient.
After B-cell Ig gene rearrangements occur in sites such as bone marrow of young
rabbits, immature IgM B cells undergo further Ig repertoire diversification in appendix
and other gut-associated Iymphoid tissues. These sites appear to foster development of

a primary preimmune repertoire.



sequence WVRQAPGKGLEWIG (SEQ ID NO: 69); (g)aVHFR4domainhaving th(_a amin_o acid
sequence WGQGTLVTVSS (SEQ ID NO:139); (i1)aVLFRIdomainhaving the amino acid sequence

: : ()VLFR2domainhaving the amino
ELVLTQTP%X%@Q%%%TVTINC (SEQ ID NO: 155); (i) avi ﬂgTzonsmoams

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 hypermutation and it is therefore likely that somatic hypermutation also occurs
in the rearranged VH gene segments.

Gene conversion and somatic hypermutation cccur 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 from spleen during specific immune responses are compared, the
diversification patterns in the clones from appendix are strikingly different ﬁ"om those
found in'spleen, where an immunizing antigen was driving the expansion and selection
process toward high affinity. Clonally related appendix B cells developed different
amino acid sequences in each complementarity-determining region (CDR), including
CDR3, whereas dominant clones from spieen underwent few changes in CDR3.

The data also indicate a higher rate of hypermutation in rabbit during immune responses
in splenic germinal centers, such that the balance between hypermutation and selection
tends more towards mutation and less towards selection in rabbit compared to mouse.
Germinal centers (GCs) in secondary lymphoid organs are specialized structures within
which somatic diversification of rearranged V genes occurs that lead to affinity
maturation of Abs in immune responses to T—depejndenf Ags.

_ Unlike mice and humans, rabbits rearrange only a few heavy chain V region (VH)
gén'és,jsb that the diversity generated by combinatorial mechanisms is limited. The
overall pattern is one of splenic precursor cells Whose germline or near germline
-sequences.changed both by gene conversion and point mutations during early divisions
and largely by point mutations during later divisions. It is possible that within the same
expanding clonal populations, considerable diversification of light chain sequences
occurred in paraliel with the changes in the VH sequences, these events may produce
the diverse sequences that serve as substrates for further affinity maturation by selection
either within GCs or later among emigrant cells in sites such as bone marrow.

The limited heavy chain VHDHIH repertoire due to preferential usage of the VH1 gene

segment is compensated by a diverse light chain Vkik repertoire in B cells developed in



acid sequence WYQQKPEKPPTLLIS (SEQ ID NO: 174) or WYQQKPGQRPKLLIY (SEQ ID NO:181);
()) a VL FR3 domain having the amino acid sequence GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC
(SEQ ID NO: 183); or 00 a VL FR4 domain having the amino acid sequence FGAGTNVEIK (SEQ
ID NO:206); and wherein said polypeptide further comprises at least one of (a) in the VH FR2 domain,

a phenylalaffBoae SR 4617MOPRTIE A IR eranded BRtkam Akl BY BBt SISI?Y in the VH

FR2 domaigy, 2 Aining, At-AasHiath 54nddkitthe Y FR2 damainagivsingatipesitionss (e) in the
VH FR2 domain, an alanine at position 58; (0 in the VH CDRI domain, a cysteine at position 44; (g) in
the VH CDRZIgo iR A ¢ading at position 59; (h) in the VH FR4 domain, an arginine at position 126;

(i in the VLAERZ dormainiaphenysianing o & wresing pesiionas: ddn ey FRafamain, a

lysine at position 45; or (k) in the VL FR3 domain; a cysteine at position 91 wherein said positions

are accordiftPHE pESRIbMNS ISV FRSHTR 6P \EEdiPRNTSERUER dBAtiRatt e iHMIGEY and 4,
respectivelxﬁiﬁﬁiﬁg@w&@_éQe%%emﬁag%myig&ﬂm@@@Q&?@ﬁﬁmpﬂﬁmﬁ%p@%ﬁeemﬁ defined
above or an antigen binding fragment thereof;
of isolated single-domain antibodies is its inherent structure stability. Because rabbit
antibodies evolve by somatic hypermutation, VH and VL stability of rabbit antibodies
is not dependent on inherent properties of a single VH or VL family but a property
that can be subject to evolution. Antibody stability is important not only for promoting
a good conformation of CDRs for antigen recognition, but also for downstream
applications such as production and serum half-life. Moreover, since the present
invention isolates VH and VL protein domains, it is conceivable that the hydrophobic
interface can promote protein aggregation. For that reason, the present method of
selecting isolated VH and VL domains that are inherently stable provide the possibility
of identifying novel small-domain antibodies with original and different properties than
those presently existent.
The present method encompasses the identification of distinctive rabbit single-domain

antibodies, with unique properties compared to human, mouse and camel antibodies,

and presenting high affinity, specificity and stability.

3. SUMMARY OF THE INVENTION

In a first aspect, there is provided a method for producing a rabbit Vi or Vi; domain that

immunospecifically binds to an antigen and that shows a desired solubility, stability,

and/or lack of aggregation, wherein said method is a first method comprising:

a) selecting from a phage expression library a set of DNA sequences that encode
Vg or Vi, domains that immunospecifically bind to said antigen, said phage
expression library prepared from DNA or ¢DNA sequences that encode Vg or
Vi domains and that were obtained from a biological sample of a rabbit

containing cells that express immunoglobulins; and



wherein a VH or VL domain of said polypeptide folds to foul' a soluble, non-aggregative polypeptide
that allows selection at a chloramphenicol concentration of at least 1.8 mM when fused to CAT;
wherein the VH or VL domain has a T," of at least 54C; and wherein the VH or VL domain is not
camelized. In a fifth aspect, there is provided a chimeric or humanized version of the antibody or
fragment a®Hefinsanbesies bl sivthodsisEBEnefsreOls e dierecioirpbigiiride 2opeing CAT -
fused to a VH or Vil domajiyseid Yrudt b S8RaR £9mpiising thepalwaeride Asidsfigedabove. Ina
seventh aspect, there is provided a fusion polypeptide comprising CAT fused to the antibody or
fragment as definadrtisove O hreengtarioss pagt obiareing sravieRash Resdm sasdEpiite ¥oMiprising CAT
fused to the polypgplide,as disfinedealane . aainhaskaetHierais rovided anpbumicleptide
encoding a fusion polypeptide as defined above. In a tenth aspect, there is provided an expression
vector comprising theseipheriedtideusadingy apiy & Ml afafayeinfdaisectyifieriolghifdvided a host
cell comprising thepgiiniicleotide Ridefined abossn The RirseR Aisclostgelptes Ag mgthods of
production of immunospecific polypeptides comprising sequences derived from rabbit immunoglobulin
variable domains, Ypisiipé é§1§6‘fﬁﬁfﬁri§n§tsacﬁ1%@@H§3{€@$‘,f&nﬂ%°@@ﬂ%@ﬁtiGégﬁﬁi@%}u@éd by such
methods. In particylal,ths; disdosuir.eneamrasseamathogfor thadiselation andisenkapbit VH

and/or VL domains and/or novel CDR and framework regions derived therefrom. The disclosure further

provides for the id8ifRsatRME Oeloanind BRI Batianbasaf il LeffigSovermslimeaiits ésidues at
defined positions) withip isplalgshrablity i5-and-Wadomains for use as "scaffold” or structural
sequences in the context of CDR loops and/or framework regions in recombinant immunospecific
polypeptide®” T EPRBHRCHRFMNSEGIEACces (including scaffold residues) or novel CDR/framework
sequences £§f _the Qiﬁﬁl&%ii{g @S@ﬂe’&%@sﬁhﬁf Wﬂ'tkﬂra@ﬁé@h?‘fﬂﬁftléﬁ&@@ W'@P'Qfﬁ%&'ﬁ@ igncUor
immunospecific polypeptides (e.g., antibodies) that contain them, in particular, relative to rodent
antibodies, enablifg4is8pasduéasamaptrsin S8t Gighlydsedmicasiighbb e Hravepesttides, e.g.,
single do_maln _ant'QQEE?ébEEﬂf‘e@r?_ﬁﬁﬂt 9'%[9%gf@aﬁ%%ﬁ{ﬂﬁa%?e§ tpﬁo@ﬁ"‘élﬁ!ﬁﬂﬁﬂi&é ”é?_:‘l’%' Kghpit VH or
VL domains with specificity for a given antigen, or epitope thereof In particular, the disclosure provides
for a method of pré¥REHy FBBROZIIBINE: domains said method comprising: (a) selecting from a
phage exprggsion Jihrapy 2 $aLREHANASERURNCER INaTRRRRAE rRBRILYHE nyVhiQQQ“%JPSGJ&qt_

immunospecifically bind to a desired antigen or epitope thereof (also known as phage "panning") and
(b) expressing the SProPiEyuEtedBminguHSe s epé oTirusaEse ried QU SIRRP BrofeirWithe

chloramphenicol aggtyliransigrasent GAlkdand saleating Racisriahat havekhlaanmaheniee!
resistance by virtue of CAT expression, In alternate embodiments, the present disclosure provides for
a method of produdityFamBRVEtlocofdsifais, St Methdisigmprerigies) BikbrexdiRj!&¥quences of
DNA or cDNA enC&QHiEtM%n@VoY'—IQ&J“@%”%%rE%Q@MW%’ﬁﬁgl‘é’&&ﬂmén Rasteriq axerfugign protein
with CAT, (b) selecting bacteria that have chloramphenicol resistance by virtue of CAT expression and

obtaining the set oF NS gtk FELS @I OdiT tAe BBV REBIcUL eiriRaMnstHEdencted bacteria,

and (c) preparing adphageexpieasiordiRmnkfiam ihsisel of JANA serRUSNSEs Qhtadned s siep (b) and
selecting DNA sequences that encode VH or VL domains that immunospecifically bind to a desired

antigen or epitopeHfeterorbEapaMmifg e SHREE R8I htnespklshd Bt dmiPdh&RiRiGed or
epitope). In certairkenhogipaRts:dhemissenkdisclasurepneampasses methods for the production of
a rabbit VH or VL domain wherein the phage panning step is repeated one or more times. In related
embodimerfts, the SHEGEDH NG Nepmespersiily Herepe Ribeatea sagtemmisnerds phage

expression library {gr yse dmacrerdansennifedirnresant disclogusimay e qbirinad ¢empercially or
prepared by any method described herein and/or known in the art. Expression of DNA or cDNA

sequences in bactErF @R BB K SRAMRHGR T aPIREP e Perfoimed by any method
described hgreinQikaowpn, the:Altisepflovideni AGH SN O i NALSEIMERGE @NIKOBingsthe VH or VL
domain into an expression vector that comprises a nucleotide sequence encoding CAT and a promoter
sequence tREFEFReHESBSAIb RV EKPIISTORPERBTOSSIOH BPE AT tnrdRiifelin 25 WfdSiBABrotein with
insoluble peplidesceniaessgignificantly lower chloramphenicol resistance than does expression as a
fusion protein with a soluble peptide (e.g., a peptide that is at least partially folded and not aggregated

when expressed ifBactéria) VAccofdihgly 4S8k Hion 18 E8lorafphe AltBIYesiétihce HBEERa
transformedymith nucietide;sequemesiercading fusian grateiggoanprisimg VH or VL domains and
CAT will select those sequences that are capable of being recombinantly expressed as properly folded
and/or in non-aggregative fouins. In certain embodiments, the present disclosure 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 1.4 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 15 m&& or at least 20 mM chloramphenicol. Selection of
sequences encoding VH or VL domains by the CAT-fusion assay described herein selects for protein

stability. The disclosure further encompasses the use of any other method known in the art or
Aeceribhed hearain for acceceina the \/H or \/l domaince nf the diceclaciire inchiidina aceavve nf thearmal



certain embodiments the immunospecific polypeptides of the disclosure are bispecific or multispeeific.
Bi- or multi-specific molecules of the disclosure may be formed using methods well known in the art,

e.g., chemical conjugation of one or more molecule of the disclosure to each orther and/or to differing
epitope binding polypeptides, wherein the binding domains of the bi- or multi-specific molecule exhibit

affinity for at least®o dfferéfm antigehs. BERERAMJIEY I imMEinogpEsfic pBRbepitdErife
disclosure RrayrepREise kRIS R serond Migdomain pA arfiist Ard secong¥@1 domaip, wherein
said first and second domain have differing binding specificities (i.e., bind to differeing antigens). In
other embodifRiéis, the immunospecific polypeptides of the disclosure comprise one VL, or one VH
domain, and one agfigeq bingding @@igpepgigigamhergg%@ Vigomain, s VHigamaigsgaesksaid
polypeptide exhibit differing binding specificities. In certain embodiments of the disclosure, at least one
antigen bin&hd HbRENT %?%4‘9361 gﬁ IRdBEfER TR bithe disclosure immunospecifically binds to

albumin. In other Qg}bod(jmem? of theydisclgsutg. atie nergatigembindinggomaiagetihe bi-or
multispecific molecule of the disclosure immunaospecifically binds to fibronectin. In certain

embodimerf&d $SR K ESROGERRE bV FEPREC UM BV dIS d8Ee 1B iRtig8W bfiding fragments

thereof, do not co%@riseaa G, domain. Iygethieh empadifpentshdhe iimdnospggific peivaeptides of the
disclosure, or epitope binding fragments thereof, do not comprise one or more of a CHI domain, CH2
domain, CLFdYHHY CilE domEfd 16 MQISMAin, or do not comprise any of a CI-li domain, CH2

domain, CLigomaing Gkadomale, Qr RAeain. fasilbqtaerambadinansedimnunaspacific
polypoeptides of the disclosure, or epitope binding fragments thereof, comprise one of a CH, domain,
H domain, GHEeRMARCELSHERARMP IR SRR, LA SN Lomfshte Aty BiNerdBR&nt domain
or hinge regigh desivedfrm an immunoglobulin (for example, in certain embodiments, the
immunospecific polypeptide of the disclosure or fragment thereof comprises a CH, domain, but does

not comprise any éPa(niH domairt B2CHAYBRRIN, BFATEH3 BSmaffBioconiitses XTEFYomain, but

does not COWWE‘@@MI@G@]@W@WMW, or a CH3 domain, etc.). In certain embodiments,
the immunospecific polypeptide of the disclosure comprises one or more of a VH CDR1 domain, a VH

CDR2 domain, a \(& CDR3 d0maifi i VL €8T dorifié VIt DRIYBMairfCihd/cFaX e DR3
domain. In W@@@@Wpﬁi@gq@gqmg wmungspecific polypeptide of the disclosure comprises each of
a VH CDR1 domain, a VH CDR2 domain, a VH CDR3 domain, a VL CDR1 domain, a VL CDR2
domain, and/or a Vi) CDR3 dbmaifiRh ceAamadmbdtitiRsts, the imiiABspetHt poishEiGe of the

disclosure qomprises Pes\af AAFCEER T dam@p Vit KBR2sgpmain, VH CDR3 domain, VL CDR1
domain, VL CDR2 domain, or VL CDR3 domain, but does not comprise any other CDR domain,

wherein said CDREomalfis hali&beende®iditd abididtsdenthitd by THEMetSHS of 8 M fosure,
wherein saigy&RRReMaiNsians bespgsolatedvand/oridensified oyt Portirgdsiafithe digcjosure (for
example, in certain embodiments, the immunospecific polypeptide of the disclosure comprises a VH
CDR1 domém,}{)(a'tléé?és not comprise a VH CDR2 domain, a VH CDR3 domain, a VL CDR1 domain, a
VL CDR2 domain,@r a YL CPR3 damain;deatempriges:a:VH E&HORZ:gamain, hut doesgnet@omprise a
VH CDRI domain, a VH CDR3 domain, a VL CDR1 domain, a VL. CDR2 domain, or a VL CDR3
domain; or &Wﬁ%@%@gﬁ@@i@ &gﬁ%%vgﬁ%géﬁ&%gmgé% VH EBR1°Gomain, a VH CDR2
domain, a VL CDRidamein, erL §daRs damail, oha YhicdR3idosegirnoe CRRMRGSRSVE. CDR1
domain, but does not comprise a VH CDR1 domain, a VH CDR2 domain, a VH CDR3 domain, a VL
CDR2 domé&itESrR %@@@ﬁ:&aﬁgmain; or comprises a VL CDR2 domain, but does not comprise a VH
CDR1 domain, a %@QR&@WEQMH@@BB&QmQB@S at\Vda&ftloglomain, or a VL CDR3 domain;
or comprises a VL CDR3 domain, but does not comprise a VH CDR1 domain, a VH CDR2 domain, a
VH CDR3 domain (& ¥ teeDRaF fonigimaty 4 RACR 156 ARSI IR E%ain embodiments, the
immunospecific pofypaplide/of tre diselgisyrex-tampiisesianydsaaf s3yH CDR1 domain, VH CDR2
domain, VH CDR3 domain, VL CDR1 dgmains, VL, CDR2 domajn, or VL CDR3 domain, but does not
comprise any othefCHRMOMIRAMEHER §5i8r%§ﬁﬁe&6ﬁ%?ﬁﬂl§%§%é been isolated and/or identified by
the methods of the(gljsglm wesm said CRR@amaiaaibavs;been isolated and/or identified by the
methods of the disclosure (for example, in certain. embodiments, the immunospecific polypeptide of the
disclosure comprisés B ¥A8 B2 Cien WW@@@%%&E&%, but does not comprise a VH CDR3
domain, a VL CDR}demaiv,; VIR CRRAidomaineticaiMosiiR3gtomain; or comprises a VH CDR2
domain and a VH CDR3 domain. but does not comprise a VH CDR1 domain, a VL CDR1 domain, a
VL CDR2 domain, & AR BorfiSm Sy BSHFRE A PUAEBHRL domain and a VH CDR3 domain,
but does not compigaaihvd-GPR2 damain 2a MeifiRRt plesiniain,lad/L CDR2 domain, or a VL CDR3
domain; or comprises a VL CDRI domain and a VL CDR2 domain, but does not comprise a VH CDR1
domain, a VH CDR2 domain, a VH CDR3 domain, or a VL CDR3 domain; or comprises a VL CDR1
domain and a VL CDR3 domain, but does not compﬁlfse a VH CDR1 domain, a VH CDR2 domain, a
VH CDR3 domain, or a VL CDR2 domain; or comprises a VL CDR2 domain and a VL CDR3 domain,
but does not comprise a VH CDR1 domain, a VIl CDR2 domain, a VH CDR3 domain, or a VL CDR1

Adomain: or comnricace a \/VH CDR1 domain and a \/| CDRI domain hiit doeacec not combprice a \/H CDR?



VH CDR3 domain, or a VL CDR3 domain; or comprises a VIl CDR2 domain, a VH CDR3 domain, a VL
CDR2 domain, and a VL CDR3 domain, but does not comprise a VH CDR1 domain, or a VL CDR1
domain; or comprises two VH CDR3 domains, and two VL CDR3 domains, but does not comprise a
VH CDR1 domain, a VH CDR2 domain, a VH CDR1 domain, or a VL CDR2 domain; etc.). In certain
embodiments, theimmtlifo¥pEGRcpaIgive ptheo B i elos HYE sifmphiestmsive of a VH CDR1
domain, VH CDR2;dgmainy VERGRR3 AP MaiRinéla(daidodasain, VL CDR2 domain, or VL CDR3
domain, but does not comprise any other CDR domains, wherein said CDR domains have been
isolated and/or idefstifiethpy thbRAsoanot tstere amatigthélein said CDR domains have been
isolated and/or idegiifiegl by the g@g@&@g ofdhe disglasuiRfar&xamplss imeergingmbedigients, the
immunospecific polypeptide of the disclosure comprises a VH CDR1 domain, a VH CDR2 domain, a
VH CDR3 déntiasvedepreaiisnmatans H G ot desiesti ¥lit-does not comprise a VL CDR3
domain; or GOMRIisas & ag&&&ig?mﬂea W PR PRI R Y I CRIRD SoHRaIR 8fkEDR2
domain and a VH CDR3 domain, but does not comprise a VH CDR1 domain; etc.). In certain
embodime@?ﬁ@ﬁWﬁ&%@Wﬁé@f%@ disclosure comprises one or more of the
framework domaingiiselated,ang/et identifiedrvithemsthads R decissipauubspecfic

embodiments, the immunospecific polypeptide of the present disclosure comprises the framework
domains id8REfREEIErsiFaTRIYReRERS Hefs W OTsRAHBRtSsChIIREPTSEIeH. The polypeptides of the

disclosure ipgludgimupesiebilin MRicculesthabmayderived dram@Bwsraolss (e.g., rabbit, mouse,

rat), but are preferably human immunoglobulin molecules that can be of any type (e.g., I9G, IgE, IgM,
IgD, IgA an8og¥iy baclabs 06 3 lersGhgcondgisragdie Mmer afiedRjazifdt Bobclass. The
immunospegific.polypeptides, e.g., antibodies, of the disclosure, or antigen binding fragments thereof,
can be produced by any method known in the art, for example, chemical synthesis or recombinant
techniques.llhac@ﬁgi ASBRShCbmTeistErenidnf i shisapaeint eRpeprhs st difsoditeodsed not
comprise a¥H.demaini&ifedanabbit VH domain, and/or does not comprise a VH domain derived from
any species other than rabbit. In other embodiments, the immunospecific polypeptide of the disclosure
does not coprissth arpegbriiehs Anprerideee Abtien mpiseriida capwianadriddshiany Species

other than rgbbit deyprgiar s PQ@'&%H%t’ﬂﬁﬂﬂﬂfﬁﬁg%@EGI%@%@@@H@%&W%O@CWSUre

comprises a VH domain, and does not comprise a VL domain, In other embodiments, the

immunospeBiffcSEBRAt RS othe Hidusdrd adiiiriseslsportds rampirinedotd dbtcbingite a VH

domain. In gpeeifis emRasiesnis dgmmnpmespecific polypeptides of the disclosure, e.g., antibodies,
comprise one or more of a VH FRI domain_having the amino acid sequence

QEQLMETHSHGEhik ategipesasrre fidstasiisenpryRatse canpireomiteA0ifRs the amino
acid seque\?ﬁg VRERAPGKRIENIG (SEQ ID NO:69); a VH FR3 domain having the amino acid
sequence YATWVNGRFTLSRDIDQSTGCLQLNSLTAADTATYYCAR (SEQ ID NO:95); a VIl FR4
domain haiRg thethnsiRsdcilge do ereddeGoeriieiogsiesnes fin g 1ustey). RePseRde dSmain
having the aryReRgidwequence ELVLTQTPPSLSASVGETVRIRC (SEQ ID NO:150) or
ELVLTQTPSSVSAAVGGTVTINC (SEQ ID NO:155); a VL FR2 domain having the amino acid
sequence VIV OSRBERISBTINCS (SEOVIBelIen PrRIFsION YK SURIRPRE e Reey#sder 181); a VL
FR3 domainhauingdheamino acid sequence GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC (SEQ
ID NO:183) or GVSSRFKGSGSGTQFTLTISGVQCADAATYYC (SEQ ID NO:205); or a VL FR4
domain haviRgAth&l&fAmb amactetisenis PEREsNVIIK (SEGOPPREP20BL ARS8 EREIL (SEQ
ID NO:210)g4bmethensmbodiments, the immunospecific polypeptides of the disclosure, e.g., antibodies
or antigen binding fragments thereof (e.g., single variable domains), comprise one or more of a VH
FRI domain from Table 3, a VH FR2 domain from Table 4, VH FR3 domain from Table 5 at, a VH FR4
domain from Table 6, a VL FR1 domain from Table 7, a VL FR2 domain from Table 8, a VL FR3
domain from Table 9, or a VL FR4 domain from Table 10 in Section 6.1.2. In further specific
embodiments, the immunospecific polypeptides of the disclosure, e.g., antibodies, comprise one or
more scaffold residues that improve stability and/or antigen binding affintity of the peptides. In certain
embodiments the immunospecific polypeptides of the disclosure comprise one or more of a
phenylalanine at position 46 in the VH FR2 domain; a glutamic acid at position 53 in the VII FR2
domain; an arginine at position 54 in the VH FR2 domain; a glycine at position 56 in the VH FR2
domain;an alanine at position 58 in the VH FR2 domain; a cysteine at position 44in the VH CDR1
domain; a cysteine at position 59 in the VH CDR2 domain; an arginine at position 126 in the VET FR4
domain; a phenylalanine or a tyrosine at position 39 in the VL FR2 domain; a lysine at position 45 in
the VL FR2 domain; or a cysteine at position 91 in the VL FR3 domain, wherein said positions are
according to the WI or VL domain amino acid sequence alignments presented in FIGS.3 and 4,
respectively. The present disclosure also encompa&es the use of immunospecific polypeptides or
fragments thereof comprising the amino acid sequence of any of the variable domains, CDRs, amino

acid scaffold sequences (e.g., framework domains such as those listed in Tables 3-10 in Section
A1 2Y aor aminn acid ceaffold reacidiiace nof the dieclaciire with miimtationne (e A oNe or Mmore amina aciA



In a certain embodiments, the CDR and/or framework regions of the immunospecific polypeptides of
the disclosure are derived from rabbit Vu or VL regions identified or isolated by the methods described
herein. In other embodiments, the CDR and /or framework regions of the immunospecific polypeptides
of the disclosure are not derived from rabbit VH or VL regions identified or isolated by the methods

described HEreipreertclplssyEcTB\RISEamsian R eIy SinularaunmRicHIR BP iRRABASEId residues
at certain positions of the,ARINR agidweaushce philie Yhnamykidamainsddantfigdlyiiie pethods of
the disclosure. in some embodiments, the immunospecific polypeptides of the disclosure described
herein compeis@eidied rrararasioriacihcliagnsgceut Mt linitealygcaidieo Bradursibtimssifkertions,
and modificglianpsofithg.Midandiar M SeauensRsisolaiedandldentified hensinPiedarably, the

immunospecific polypeptides, e.g. antibodies, of the disclosure, or antigen binding fragments thereof,

are monoclEwRi{i ¥y Hindehe\aaemspno e GPamarty s Rarsadn Eenarrempetitherisriied be
humanized g therdisclosHieduriber-eravdes frohaenasestical cpmpasitiopraasnariginadihand (i) a
pharmaceutically acceptable carrier In certain embodiments of the disclosure, pharmaceutical
compositioRsEk proViseddaeunaviel Aeee anih WHduse thesiBwd gratidaeboétie, salaed
pharmaceuiga)icompegiioncompYsingadhetaneiticallysalfectiyesemerttahandmminespecific
polypeptide of the allsclosure, or antigen binding fragment thereof, and a pharmaceutically acceptable
carrier. 3.16& hiterrs sandiss eV sagans ah GRS CBRBYROTSFOtS RLEBER g eNts (e.g.,
proteins, pofypepfifass e ANIRALIRD) 'EiRIBIMe BEIRINAFRIURR06N LAY ROSSeRsRR-AcHiENilar o

identical function as a second proteinaceous agent but does not necessarily comprise a similar or
identical anfRirersEssefubsCEistiamisecahenprotbmatdilisyagationriadiset Gimilardbltentical
structure of&%&gggnd proteinaceous agent. A proteinaceous agent that has a similar amino acid
sequence refers to a second proteinaceous agent that satisfies at least one of the following: (a) a
proteinaceous agent having an amino acid 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 amino acid
sequence of a second proteinaceous agent; (b) a proteinaceous agent encoded by a nucledtide
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 (c) 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 identity 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 example of a mathematical
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. Mad.
Sci. U.S.A. 90:5873-5877. Such an algorithm is incorporated into the NBLAST and XBLAST programs
of Altsolnil et al., 1990, J. Mol. Biol. 215:403. BLASThucleotide 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 he nerformed with the YRI AT nroadaram narametarec cat e A tn ceore-BE0 wordlenath=2 ta ohtain



epitopes. As used herein, the term "fragment" refers to a peptide or polypeptide comprising an amino
acid sequence 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 configupusaiinereidicesitieptidticast A aMTIDHOUS.aNINRACItheRsiduparadRast 50
contiguous amino acid residues, at I_eai%g&opqonti uous amino residues, at Ig}sgézo contiguous amino
acid residué€2b¥ fedt gﬁ’ﬁb%ﬁgc’gﬁ% b URg T BRSO 28BN IRU L LSBT A TRE HS residues,
at least co%iggm&%&mmgﬁg@%@@%ﬁ; ghldasiosnnfighabsdih amino acid residues, at least 150
contiguous amino acid residues, at least conti uous@@ﬂ%?S_ am&;}?cii %epségu%;hat ast contiguous 200
amino acid T@i%@%ﬁ%flﬁoi@é‘é’iecﬁ?ﬁ%ﬁ%?%%%m 4w VES 8P o'&citf'¥8ltence of
another polypgptigesiiit@yspacifigieabestipanton fsgpenhakaipolyppptidalsefalns dbtbasieone
function of the pal tide. Preferably, fragments, of the i nospecific_polypeptides of the invention
are antigen%ﬁ?%ﬂ%p ngarﬁ’éﬁtféoﬁr?ﬁaﬁééﬂf fggﬁhtBﬁe &ﬁawﬁgﬁaﬁ&dﬁ& U HEPEMS'HYe terms
"heavy chainy'sdigbtiehaiom vaiiaklespgiainn limeweds sEgOnM ' seanratanttiansadodeanttine like,
have their qrdinary meaning in the immunolo rit agldi{eferéi) dogains in na}turalc% Oﬁ%urrirfg
immunoglobUiRE Xhd YRt R BHEH SREHETR )Rt 7Y PEES bR BIRdIKE Boteins
(e.9., humagizedantihedipaasingharsiaén oaitb dsles.ehisesichanidb odiesyeiccks T be dasiedstructural
unit of naturally occurring immunoglabulins (e g, IgG), is a tetramer having two light chaipns,and two
neavy chairl&eieiall, e d8d AL BIPEEFB T o U BRETSD G0 FRELFHNG Sertinal ('N')
portion of eagh claadoringlusiesca vafiablesegiah i ahphitdiod] tackifatinore &inine acids pTimarily
responsible for antigen recognition. T#P(z?carboxy-terminal (;icﬁ'%lgortion_of,gac chain %éefi e§ a
constant re§IBREHIERMight AHATHLHSRRATANSRIS O REBE SO A (R GECAR) having
three constaridipmainsbandva kinge keimhs] ekl thelsidictuprifihg dight glaing: ekatences
immunoglobulin molec e.g., 19G, is ,n-VL-CL-c and the structure of heavy, chains of an
immunogloﬁglﬁ%%(ﬁl#&%g‘??? @,gislﬁ-‘?f € %&‘T—fﬁéﬁ’i&%%@Fi%‘ﬁé%@ﬁ%%%mraeﬁﬁon). The
variable regiofisioh the s Padifichpaypepigéavétaaliavatioshgmphtibiediassicensist of the
complementarity determining regions (CDRs), which contain t idues in contact with antigen and
o COR SBaHUTHE, Phtbriad S ES NN DAL BABRARE hiEh B or SRR BB cture and
determine thehpresiigning of therCiR l6ops (Aithatighede tiatncfiamawlork resichemmay pliagecontact
antigen). Thus, the VL and VH domains ha structure n-ER1, CDR1, FR2, CDR2, FR3, CDR3,
TRibe. ns SRR AP TE GHAL FUATA TG A ASOU 57 AU 2o TR dEH o By pepticer
refer to a paypapticaeaepising:atdeasy gner inimdo@ginbuliat vaniablegerifiiaing bildiman
framework r(;%ion and. one or more CWDRS é(:ﬁentified b}g thf niu%thod% of.the inventiop. IQ. s(?me
embodiments, ]fﬁg ﬁﬂﬂ%ﬁﬁ(%peé)&fﬁgepto %38 & T ISvarition doesnd Hclc"}rrlr?ﬁ 18 4 Ehtire
immunoglohuline @antiay corptise)a Singtetimnoibodiabuin vietiphletodimin (&g sradfpasdél. domain)

and but not comptise any other immunoglahulin domain pr region (e.g., Fe, CHI, CH2 CH3, CL, etc.).
The irnmungﬁeﬁrgg c?%ro VBRI 18" gr{é)gq%%& Ero\;aerﬁlbg%em&glmvéq?r%ep%&\%ﬁwhﬁ HETBHBE % alled the
"donor" andi$hegeuradinsinuiunoglebudin, br febgadenhthdieah(e. the rdriablpadomgistyproviding the
framework is called the "acctegtor". C%nﬁtantlrﬁgi ns need not belﬂ)reser%i bust if. thgé/ g{; they must be
substantiall?jﬁyeﬂ% Ftéel%ﬁarneansler%?ﬁ%ﬁ%gYObU|n Eo%%?aeﬁ(tprrga%)r?s, e a (iéélsf abot s 8/0,
preferably abahttBsYrarcmalrdienitcalaibachinadcendaneeisithce mbpdibbis anheneithdtie

immunospegific polypeptide of the invention.comprises a humani (mmu obulin, all parts of a
said immun a%‘&?#u% %8p%g%%}%i?/‘yﬁle%ﬁﬁs?,%r?é%?%%%&?é%qent?ga(ff?g\%lbrsr% “§8ﬁ° |r%}:g1 parts of
natural hurbaciérianandgibbulinsequenceslinkthescontekt mhjmmupadpecitic pplypeptiddsds used
herein, i.e., polypeptides comprising at least a variable domain (por epitqpe binding fragment thereof),
humanized %S%Ieg(l:)l%és SFthe (i’nvié‘?\ %rl’ll, %1.3&,1%%%0%%3,6 B e(ﬁ%mt%f)sgrcr%?nﬁ%%c% lécules of the
invention begrugm ety the enlie darialhlemegioneaabthesichimeriornticie cotepwisedceriondeotidan. One
says that the donor molegule Bgsrbe%n "humatnized';i I%)étt%ﬁ Pg%%esssﬁ%gggu%?ngg}(iolrgg %%cause the
resultant huiianized Tholectie is e%e@tgﬁj%qb?ﬁaet% fhe same an igen as the donor. antslbody that
provides th&gRRsidB aste @iy, hurhastized inmunespepificeinotech | éssahehw martidermeondetobulins (or
variable domain§ an og fraecin}%nts éh %%0(1;31 ;Qseisggc!%i%gnrggle%c&efe@ iwrt'ié:sha Q%rvaltga%glg region
residues of n%ei%?ﬁ)lie% RS r(ép ace y ypervarlé.b e region feaiduas from a non-htman species
(donor antibody; e.g., donor CDRs from a rabbit VH or VL domain) having the desired specificity,
affinity, and capacity. In some instances, Framework Region (FR) residues of the human
irnmunoglobulin, 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.,
inununospecificity. In general, the humanized moleciile, 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
crthetantiallvy all of the ERc are thoce nf a hitman immiinoalohiilin ceadrienre The hitrmanized moleciile



fragments, disulfide-linked bispecific Fvs (sdFv), and intrabodies. The terms also include
immunoglobulin 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 19Y), class (€8iulGheld@e (1953 1AHdRNEINA2) RasUPSIRSSy Thadens mayalrgeler to

bispecific or multispecific molecules comprising two or more antigen binding molecules, at least one of

which is a VIRt £91eshaih asitsifin A By dins retfisedos: e Sh\variBReHF 2k Tesistsie Br. which
comprises ayaéiable.demair framewniksegior drtermined iy fasnathrds of teluentian, When

referring to immunaspecific polypeépﬁides of the invention, e.g., antibodies, (as broa%lr%( defined herein),

the assignmiént of ST RS 16 e ddnisifcs THosE cBraumtE Wit mBIR DI KhoRFNG the art for
the charactegization ptgntigeeisstableeR angednsliding fod-a¥ariable dempainsiafdwman, murine

and rabbit variable domains: Amino acids from the rabbit variable domain of mature heavy and light

chains as iSORHBAY I SRiREEP B tHsSnarRD FR ST IRasHTE BRI AT AR 8 SOURERESBY their
position in thealanne BheRFIENCES IUBRERIRTA R e atheaMt damainanddnok Gniifar the VL

domain. For example, the FR1 domain of a rabbit VH domain isolated and/or identified by the methods

of the inverliaft {piciry HdrishiRésmtniDgass 4 mHYinatdeaTtbiauds AhLee df whith ¥ atignated by

their position a0 aligemenSeanendeRasethon the lasoest ANING aciet sermevice: ikhgach domain
(see, e.qg., FIG. 4). Accordiréily, a specific variable domain may or mﬁénot comprise g resjdue at a

particular pB&ifiortor et afighiieft siqlidhcel CrieMiighimi&ats prediffed®h BS54 d8 ¥ pecific

domain detgrminiafiaas efithesprivpaptidasaidhednyentianwesedeleramineghacerdingtemethods
known in the art for characterizirtljg and, aligning sequences based on immungglobulin molecules (e.g.,

aligned accBrifty tosRanlEid S8R NEEE REREBr FARIRGIodiRS! ﬁ’lf@%@’t{%@‘ﬁ@rmblic

Health SeriggodirhlseViBe20Q80¥38694RerT IHAROPEHA0R01B MO 41 431 Jeeoeres Hyrisiaorporated
herein by references), Thus, as presented in FIG. 3, in the alignment sequngf 1(gj‘gthe}i_}H % main, the
on§'4EsE

FRI consist&SSFBSt8s 1 3E, e BRI HUG L8 54 MHYBRD 455555 % CDR2 of

positions 5369iitha A3 O{Lestivneithddthdhe GRRH ahewsitiass 25 aniher KRBbef positions
126- 136; and as presentig)cii in FIG. 4, in the alignment sequence ﬁ{?;he VL domain the ER1 consists of

positions 1 fFSSNHEYCH L BPH ST 241 FHITh SRS BIEEsitsnE 88T 32, REEBRS Bpositions
53 to 59, thgikRx@tnesitons 8@ie ntbefuR4I HasiioasRR-A05Cand iHaet RB4uokpbdgitians

106-1163. As ushd herein, the term%‘nuclgic acids" and ;nucleotide sequences"” include DNA
molecules (%5 2BNRASr geﬁb}?ﬁétﬁ R RANA RiGRethed (&.8F $FBNA), combinations of DNA and

RNA molecties @sdiybiid RNARNADSIglepHes: anasixigoy of dNA doRRiAsmeleguies. &urh analogs
can be generated using, for example, nucleotide analogs, which include, but gre not limited to, inosine
or tritylaq[ed %&E&%?%&gﬁ%?ﬁ%ﬂ@gg&ﬁ%%@% %é%&gf i6¢ Wi%ﬁ}%}g?g@ﬁ?\%%ha% ified
backbones ghadepadesnafigiahatisieiriesity thentnoleskids sulass fobexampirsnikiease resistance or
an increase%;bilityt goss cellulgr mema{anﬁ%@The,nu leic acids or nucleotide Sﬁ;%ue ces can be
single-strantaH 4B S PN AP 7 LKA B Silg F 6 AN FE P EITE L AT &t #'Bortions, and
may contaipisipia-spandad @ortigRsy it (erienablyiis bouddle-spanfticd RN Asmiseskpaicio, the terms
"prophylactic agent” and "prophylactic, agents" refer to_an ent(s) which_can be used in the
orovernion BF X ORRUHTere & b RHIGH T TiEGHC L L SAETHR H1SHrerh BRobPYRER il
effective ampuspenayiieierio the analmital prafiliacteagenbifficightépRraeventébent@edrrence or
spread of a diseaﬁi the recurrenge. or exacerbation of s Qﬁ)g%q;g of a disease Er the occurrence of

: §an

such in a sUbjéet ‘Aﬁi‘gﬁ R HRLIR BHBERAS B oMY P tEATh PR 8t tHE Brophylactic
agent that pytes Riaphidaciededefihinyhe predentiniiot §iseage:pghdahef, thpdpysastically

effective ampunt with respect. to a prophylacti nt of the invention ns that amount
prophylactic?%]ﬂ;gﬁ é%ﬁﬁf?ﬁ%%#ﬁﬁ%ﬁg)n&%m& %‘&ﬁf‘&“ﬁﬁ%ﬁ%‘é&@g‘g“ﬁ%ﬁﬁfﬂ c?éenefit in
the preventig ofdigease: MsnustdNereingihiedetns 20inykewhairektvr harseiFwMeier oqntibody
fragments that c rise the VI-1 and V], dqmains of antibody ein these domai re presentin a
Single polyFUBR Al BN oI Eh N BT EREOE AIRRAS o lee & Bl BB
2008/1366%? Gretdr2008/00Q0A8 In certain embodiments, the isolated Vy or V). domains of the

disclosure exhibit a Kd of no greater than 5 nM, no greater than 10 nM, no greater than



linker between the VII and VL domains which enables the scFv to form the desired structure for
antigen binding. For a review of sFy see Pluckthun in The Pharmacology of Monoclonal Antibodies,
vol. 113, Rosenburg and Moore eds. Springer-Verlag, New York, pp. 269-315 (1994). In specific
embodiments 3gFys isludathinsaesiic sehvsanethhymaaved S ehuseABMSEENTRIR otBarderm "stable”
in the context of a formulation comprising an irnmunospecific polypeptide of the invention refers to a
formulation T8 DBt B ddde At Ay SIS PN s A SteRifE ALP SaBhi® and
integrity upgg@t,ggﬁggbyg]igugr@qmg}_cal techniques for measuring protein stability are available in the

art and are reviewed in Peptide and Protein Drug Delivery, 247-301, Vincent Lee Ed., Magcel Dekker,
Inc., New YBRK, REFICOBdRsSRIeREra i soiiag, ARBO SRy BeleryRev: 161581807 #5935 (each of

which is hegglyibgararaled dyiafREenCeibits anlirely) Btahilhcaade measvred atithselected
temperature for a selected time period. For rapid screening, the formulation may be kept abj40 C. for 2

weeks to 1 HEAMH: SlWRIEHAH tABRRDHE AMaSQHEPHTB TG HERITBIER bheLiored at 2-8 C.,
generally the, formulatiornsiould e dabileqt 88y GealAR & farahlenst knentand/arstable at 2-8
C. for at least Zqéears. Where the formulation.is to be stored at 30 C., generally. the formulation should

be stable fofSiTRsd: BeyRiars Mt SEFHED SHPBHLRSBIE AMAFOBIfoFuEIEs RTBIIRE. FoPtximple, the

extent of aggraaation {0/Byingdyephiizatiananskstorauacanibe usathasardadigssn, ehpretein
stability. For example, a "stable" formulation may be one wherein less than abqut 10% and preferably

less than aBBHEEI bR @ OB AP SSHERE S dgTe §XMR 5 Yofrul o in FneF & bodiments,
any increasgripggeegate foration fallowing yapbiknationiandaiosgs ehihiyephiizedformulation
can be determined. For example, a "staple" lyophilized formulation. may be one wherein the increase in
aggregate iRARE RIS NDE ORI SBPHISH STLHTIR S (R SRR STRFSABRINES ﬂ‘l’:ﬁft B%e%t 3%,
when the lygphitized toissulation jsostoredoat 2n8 i€ afpeadicaskone keqst buathemeoediments,
stability of the protein formulation may be measured using a biolo ical\z}ctivity‘?ss(%y. As used herein,
the term "stA518 R h & Yt TRt TR e TP SITEe s SR the! mvBntidn Bt to the
kinetic stabiiysfador@isie; anthe speisfianereidorateindorgafaldnghKinatiesiabilinesantee best
explained by illustrating the unfolding process as a simple equilibrium reaction between two protein

conformatiofERPRIGHERAS #5IRIASIE BHBE A% EHBE T/PT2008/000018 state (N) and the unfolded

state (U), witigh israsmallsseparatatriea highererergy inansiiepsidie (FS)pSiadesthe-lagight of the
TS barrier determines the rate of folding and unfolding, kinetically stable proteins possess an
unusually higHRHBESy FSERh PRRE %%F@Fﬁeﬁkﬁg%ﬁ ﬁﬂ%‘?ﬁﬁ@ga esgﬁhtoxr/isﬁpdaﬁﬁlﬁgﬁsthe protein
in its native istddesd-Maenieey thevaiail-ahapgatin iihsdl egeaniigy (Anmayibelfiaverable for
unfolding under extreme s%eﬁil;lﬁc nditions, such as high concentrations oﬁ denaturant, the high

9

activation e RFAE T SGig H TP s S TN EiSTo I TG PARS R K tRAY RREBFE protéifis. Methods
to asses theusfiabilivs ofpeprpepiidesdaganel knovwa inihe atidsehinslugestigmsaingitlecule force
spectroscopy, assessment of thermal denaturation, e.g., monitored by dynamic light scattering
DLS", andSBCIEREAES G5 AR YA B 1SR Eh RS ARt BB eatie®
2006/009964 Lehate i incarpaiated\y seferahiesqin e gntirelyeSiatilityonayialshbeasdessed by the
characteristjcs of pratein expressiqn in yecombinant expression systems, Polypeptides that readily
fold, and wHitH é?@gigtg/ﬁit f Fdi?i{é%ﬁl%te Seeﬁbl%g egrgge%%/ b8 éﬂ)@eig}%n %?J%hﬁéggsté’ms, while
improperly egspatyipektialty falskad RegieinsiniefaCDRalthgis heia b bbs régiomsdedsrmfingtusion
bodies. The inventors have additionally implemented a stability assay based on the,solubility of
recombinant SRSt ?&W%?&%Pé%‘?ﬁ‘r& rE8LEY G §i8MﬁPa@§%%ﬂt i RSFIé%/:tivity of
the fusion isgvalvatetb@eenitifi@)ieA snigashbefiinadtivddivns Hsuhjdetd anditpdiiants atbaiced
interchangeably. As used herein, a sybject is preferably,a mammal,such.as.a non-primate (e.g., cows,
pigs, horse"ERANIES ¢ ,9%??%@.@8?% riﬁloj?g{()él. , %%%é?aﬁ@%lﬁfﬁ?éaﬁ ,S};n%’s?sﬁ%‘ r%lﬁﬁ}%a human.
As used hergiminanther@psulicaiyi effertikedmbuntibeless (ia dhaiameagntafithe thé rayeartic- agent of
the inventiop sufficient to treat or manage, a djsease or disorder. A therapeutically effective amount
may refer to?(Eh%nH%? it 5 M}%%%;ﬁficogé}%ﬁtdslﬁ? |(§q’|1(3:-rr€ftE ’toclﬁ %fé%egr ﬁlllilﬁlilr%gl)ﬁ?ée?hél ag{nog)ecz)t%cl)ffS(:iigrease. A
therapeuticalty: gife ttivéiamaupinsiay alsarrefer tthéhebamouinkbiding, therapeuticragdntdh&eprovides a

therapeutic penefit in E;he eatment or management,of a disease. Further, a.therapeutically effective
amount witH FEEpEtE (gb&ié% ﬁ%%?’a%] ur?ﬁé;f: 'twlé?(i?\(%/ it rﬁe%avr?s(%#g}/ar%rbdulrrl]tlb%?%&éj?%pia%tic agent

alone, or in combination with other therapies, that provides a therapeutic benefit in the treatment or
management of a disease, e.g., sufficient to enhance the therapeutic efficacy of an amount of
therapeutic agent of the invention sufficient to treat or manage a disease. 4. BRIEF DESCRIPTION OF
THE FIGURES FIG. | Schematic representation of primer position in the nucleotide sequence of the
heavy chain variable domain FIG. 2A-2B Schematic representation of primer position in the nucleotide
sequence of the light chain variable domain; (A) Ic chain; (B) A chain. FIG 3 Exemplary alignment of
amino acid sequences of heavy chain variable domains (VH domains) selected by the methods of the

invention. FIG. 4 Exemplary alignment of amino acid sequences of light chain variable domains (VL
Adomaine) celected hy methode nf the invventinn ElIC B Qehematie renreacentatinn nf eavnraccinn vector



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 themifParticidancteiativaieradaptaniietipspenablinghthapiesuetion mesteiriese of highly
specific, single domain immunopeptides, €.9., single domain antibodies. The present invention
encompasSBEHHESGduCBEN BT RBUEEPSBIIE VA9 lSFes d8iRsrdisslis Es dBmtiRy f%ﬂr%‘ "Fntigen, or

epitope thefgghlapadicwaswthednyention providesdar @ metheshal PradusingrabhiidédioplvVL domains
said method comprising: (a) selecting from a pfgaé%e expression library a set of DNA sequences that

encode rabBiE VHCHRSVEE &0 Frah STHSE irmd Oh &3 SEdRE e Bina 4O R HEE RAIVRAREER o MBHifDe thereof

(also knownpasplagednalinieemns: (R} expiessingithe st olsequsnaesn oy Seubrattheteof, in
bacteria as a fusion protein with chloramphenicol acetyltransferase '_'%AT" and selecting bacteria that
t

have chlorsfHEHER COFEdsh ey iRted bt ERrasnedborolrsr £ LR fisEmsERD#e present

invention pyigesdor smatharsefaradycinaeabit Y Higk Yiddesan i sashmethadeampiising (a)
expressing sequences of DNA or cDNA encoding VH or VL domains of rabhit irﬁgﬁ@%glqbulins in

bacteria as Fihdifh $icash dmEakev e SRS RN S BARE IR RRIFER “hlordih fed8istance by
virtue of CAL@xassRNARE ebiaitingdie, 38t ahiaNAssag0GRs BReodirgdhentabhiiyidrer VL

domains from the selected bacteria, and (c) preparing a phage express& library from the set of DNA

sequences SBTEAMEHARCsYep ¢hP AR set8BHE BRICUE GHERER OMEP & ROSHRERAY oriA§iiafs that
immunospegifigaliahingrty 2 desiind anligea pospitpRectbenesit disteManbingHaeshbratyifux.

immunospecific binding to the antigen or epitope). In certain embodiments, the present invention
encompass@s%wofaeg%élfﬂan&é%&&ﬁéﬁﬁ@ﬁaursb%ﬁ%vﬂ SRR HSRRANTRE AR Bh beannmg

step is repesteg PN &L RO IDES. I it REBO dIMeNSsHae phageadniaggiemmayler may not
be repeated sequentially. The phage expression library for use in accordance with t resent

invention ma BecBIRIHREED HintRE TR SPIreddradt P & AP e BB HBE TRt h &l %a ffbr known in

the art. EXpragsignRafiPNAeutONALSRIUENIES ihbasatafacasHIBIGInarie s is v known and may
be performed by any method descrjbed herein or | nOFVig’E in the art,f. o %O#:n the DNA or cDNA
89 ‘bﬁ%

sequence eficBTHAL tHE RPEBERE: JBMRPHRGSBRC LRSSt $a<Oh Hift§sBtide
sequence esigddipdieAveaRdiaRicraotapseauprise shatdivesaftsion plaieindsdiessisn tkhe
invention further encompasses the, VYH af‘glg)r,vql:gdomain, or,fragrﬁ,e ts thereof, proﬁ]uceg(?éthe
methods deSSTBRESRETELR PP Wf\?‘g{ﬁi B0 BRIIARSHH A SRR RS GERHBCREE Sequences
or scaffold agligenasiidesidluemiat detined, nhsitionsof taemaiialde damain Ofthivinventen) isolated
and/or identified by these methods. In one embodiment, the present.invention provides single domain
antibodies Heifg fi@o‘\?ﬁ %ﬂ%ﬁ%.Wag%)ﬂ‘ngﬂ*mr%o&aﬁﬁ%n&?fﬁedﬁ%aéghﬁh\%%%]ﬁ“p?o%%des a
fragment of g sifigle,€loinkim Antidadyi tamprisingodna M, demaimdncstiiofiigsdypbegtidiants, the
invention provides an immunospecific polypeptide comprising a single VH ar VI. domain angd not
compriaing S HEP R Lo O LR E - TR M SR Hoomain,
CH3 domaigefiaidOmHN detelinPrinr trihednstaatinvéstiemn, singleldomaitantibediey were based
primarily on the antibodies of the genus Camelus, i.e., camelized single domain antibodies (See e.g.,
Muyldermaﬁgnéfaé’ﬁ,%BT?T?ERB@@&EW@%% V%%% NLH&WEP%%’%& 8, r.eﬁﬁlépgﬁf Blotech.
1:253; Reicknan) antdfitddermaasnitfspetifioyndipMeite 23125 distésnatonalfighimgation Nos.
WO 94/04678 and WO 94/25591: U_S. Pat. No..6,005,079; which are jnc rated herein by reference
i their entOFEE), ATBBHEM BbHABAR TS FRERTRBEE RIS eI PR dnhSH are
bispecific odpulispeciiCHBidommultbspesifitsaoieCiesdahthe invedismmayherdecned efsing any
method kno&z/}gi the ar I{id/or.descri%iglgerein, e.%. formed by the creation of a fusion or conjugate
peptide. Th "s%%l&"ﬁ@’ Uit CHEELF i invention comprise at least one VH or VL
domain, or &t leasiianedbatigwork ragianafsovpsdbile cdmpaptdderttifleddisdlated eopegnstuicted
according to the methods.of the | tion. In certgin djments, a gertaj odiments, the
bispecific oPHﬁJmsﬁlgéﬁiefn?o&e‘étﬁy Eﬁt 8%%%%;@]”%@%25%%@%%}@%%}1%@%ﬁﬁ}%ra&% than one
VL domain, MIbith domains wevg iR, ddenfifie duatiofor cOnstLDREY kiypthennetthwdseedthe

invention. Immungspecific polypeptides,.e.g., antibadies.. of the invention include, but are pot limited to
cingle dom AT AIBH s I R BIBHT b 0 ER TR S LS A NG e A S bcics,

synthetic antib@liglengditmeric antibodies, polyclonal antibodies, single-chain Fvs (scFv), single chain
antibodies, anti-idiotypic (anti-ld) antibodies (including, e.g., anti-ld and anti-anti-ld antibodies to
antibodies of the invention), diabodies, minibodies, nanobodies, or antigen binding fragments of any of
the above, WO 2008/136694PCT/PT2008/000018 including, but not limited to, Fab fragments, F(ab1l)
fragments, disulfide-linked bispecific Fvs (sdFv), and intrabodies, and epitope binding fragments
thereof. In particular, the immunospecific polypeptid®s, e.g., antibodies, of the present invention
include single domain antibodies or immunoglobulin molecules and immunologically active portions of

immunoglobulin molecules. The CDRs, scaffold amino acid sequences and/or scaffold amino acid
racidiiee of the irnmiinocnecific nolvvnentidee e A antibondiee nf the nracent invventinn mMmav bhe derivved



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 bgepomeifigdnif,, PWgcoRjationaaceiylatianRegybaian, RhosphonRtiem amidation,
derivatization by known protecting/blocking groups, proteolytic cleavage, linkage to a cellular ligand or
other proteifP &8 3 P RdrARHE: chemical modifications may be carried out by known techniques,
including, byt pekimitechici sRetflieehemicabslravagpoRgrMIioR: faemiiialien:mesahpliesynthesis of

tunicamycin, etc. Additionalli:, the derivative may contain one_or more non-classical ,amino acids. In

certain emBUiIREAN nhd Bedificthbié gt e &SRR mbaifii o 4Rt Sse serum
half-life in viyp dyethadm gl ldnewairtecaihie, heraasestreumpaltkldeyinehee pooigasian or fusion
to antibody domains includin%, but not limited to, antibody constant regions includin% Fe and/or hinge

regions (se& FSFaampIE N} dopainrissLecadaoited apdier 2erufisd SY Byt rf6rated by

reference injjtgietietyviesiudingmiCrerenaemeited-dhesein)santiorather Knewimealeniems such as
interferon and/or thymosin targeting peptides, and_permeabif{%in(;reasin proteins (see, €.9., U.S.

Patent Nos"8%8985%0% B dl 5 B8 7 HoF SHERR eI SEEA DI AR o HE RS RETRRTEY reference
in its entiretyq iisdudingoaitiefereneasCcites witkin eghapgoeative:patbntdddhese tompmssunospecific
molecule of the invention comprises an IgG constant domain, such modifi(éatiogs can also include

introduction ‘6t SRR GrdBEamite GO Pdﬁtiﬁr?@(ﬁ&%u%@ﬁﬁiﬂoﬁs\{ InsEriorBAHeitiBns) into

said constamt domrainidRharaiebiyHe anvERYndingifiagmeststherest{preteralyaRg or
hinge-Fc domain frag{?en%gae , €.9., International Pub_Iicati%n No. WO 98/23289; Internatjonal
Publication {5 4ReP 1A BEE SARANS? Pattt Nodem s 37 %9\1?8‘% 196684P0 08/000018

each of whighnsincerperaigsebarein bprefamnge. ibutdesirotedatfesiodificiRnadknemnain the art to
extend the life of the molecules of the invention, inclu%?)igae #Se non-natural @ ing acids, for example
in the D forr}{,}‘&Pﬁi?eﬁ?ﬂ%@lf&%ﬁ&%nﬁ?&a{ﬂeaugé QAR ShaIdgs-Bilch 4% containing
forms *of anpiRgasids MierDRtivehm e pelyiuslasticasmng gengCORNeltavaRtian/gaoiNR?
recombinantly fused to elements that are useful in the reparag(oﬁ{r)l% f immunogenic constructs for the

purposes of V5hé fombdPati A afkrh ehie Ldbs =58l RN SHIIBPRSided. The

molecules of thedmentiommaybaeatain ivoeiiigations 10, 0o 1adsioni-devinODR Whighanclude, but are
not limited to, amidation or acetylation._In cglrtain embod] eéﬁ t?e amino acid residues contain
reactive sidd eHaitis? f6PRZmAle earbUky SRRl iR gl]clt Roa Rt gﬁﬁ%’épégﬁf)@d% capping

groups knowmstdemsinAsetylasiondieiersgasthe WirorRtiakh ek COTHBORIUA®@IHIR atithe amino
terminus or Qn the side chajn(s t Jeast one lysineg, i peptide(s) or peptide fragment(s).
Importantly,%mﬂ%ﬁééﬁgi %‘?’%ﬁ? gfa?bﬁfhﬁé%?ea?é’ﬁ%}g analysis of in vivo acetylated E2F1
shows that thecageilatebbdarsion e anlengeispadififefiprkngieBaltiasdichs¢2HQ0nBNEBO J.
19(4):662-71; see alsq Takemura et al. (1992) J Cell . Sci. 103 ( Pt 4);953-64; each gf which reference
is hereby in%WpB’\‘Bté’g Fh%é‘ %&yﬁ@ﬂé’éﬁ’rdﬁ)ﬁbé%‘zcéﬂﬁ?ﬁl%iﬁo%‘ﬁﬁts(}?ﬁéa%mﬁbﬁmnaI of the
immunospegificame)aguEB ot hennvieotion aproaiifiethbackiWatioroinpeedainyentkodiDints, a
lysine side chain.in the immun ific molecule is modified. In yet other | diments, th
immunospe ﬂﬁ%aﬁﬁofgéfﬁ%“bﬁﬁgmﬁ{ﬁgmgsﬁﬁ/%%l %i?r%eg[arﬁ/‘g‘grﬁ ﬁBﬁ%?ﬁ?%‘{f?%ﬁbe%‘R% lysine side
chain. The pfasenliiohsaiRvalseieReNIERskHikiediss o bvamiusiaspeailicopdypaftdés comprising
the amino acid sequence of any of the. immunospecific palypeptides of the invention with mutations
e.g., one o a it e fra r regions. Y, mutations
( I oot LB T e RaONG B AT YARABIen A U BRETEFELS, mutad

in these regiehgepaudai hieahifaoeadhenayidits andipCaifinityoed dhe adtib odieS IRt iepaiticular
antigen(s), and/or epitope, to whi tlﬁ(g Immunospecific m . Standard iques.known to those
kil i thE R RS yE) RPN fo eIy o s SHCH) oF Fparticuiar
antigen. StandagbDrglkidiguies knownitstease skl inoiheiarcbn Ve OB tdointiad beedatstations in
the nucleotide sequence encodi immunospecgific, polypeptide of the inyention, or fragment
thereof, inclﬁ?ﬁncﬁ%g?ﬁ.s,es?te-ﬁir%@%g%?ﬁglgnéﬁeisﬁ)é g#g{ Eéé%r#gdiaatea % a%%@s%f’v%i%ﬁ@esults in
amino acid sigktdtinag;|orcemginenbadirndRg, dbe darivativas,ebE 8 chsermtive deminoacid
substitutions made at pne ore predicted -essential ami id.residues. The present invention
also encom6%@?@?ﬁe%’s%%@nﬂ{%“t?ﬁ%ﬁeRZifi(?%%@gSg&%é‘z{Pdoﬁ%q%igar%énacr’ﬁiﬁé} hcid 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 inununospecifically bind. Standard techniques known to those skilled in the art (e.qg.,
immunoassays) can be used to assay the affinity of an antibody for a particular antigen.
Immunospecific polypeptides of the invention, or frdgments 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 polyethyleneglycol (PEG). PEG can be attached to said polypeptides or fragments

with or withoirit a miiltifiinetional linkear eaithear throrinh cite-enecific conmnniaatinn of the PEC 1o the N- or



WO 2008/136694PCTYPT2008/000018 The phage display libraries for use in the methods of the
invention may be obtained commercially or derived from the antibody repertoires of nave or immunized
rabbits as described herein and/or known in the art. As is known in the art, the polypeptide encoded by

the nucleic agigt ingthaphagemighyretos, and RS @xptessed ervihe sRiatemiihsupldagensiay be a
single rabbit VH or VL domain, may be a single chain antibody, may be a scFv or may he any

fragment o%ﬂ%ﬂ“@%@r fgiedhanY m iomBbdime s EAPHEGE Fartic resses a

single variafig.dpmain Qipsisty face, lTpiternaiaembedinents cbrphage partisle expresses a VH
and a VL domain on its surface, such that .the VE, and VL domains interact to form bi@ pair. The
phage partiERersed iXmphiRie depiaphdy %%qﬁ’f@ﬁﬂﬁd% et etBalohage’a y be
selected frogp.glass bpbagpsifes MI%;, DR déHdinFinata) o dasell phages (@0dotk Rb, H3, etc),
or derivatives thereof The nucleotide sequences encoding the partions of the rabbiw?ﬁééi\nd/or light
chains, e.g CtaBBIRAAH e VP RioAoamd.dr e et S9HIh & BRAgRRIBEABY, Whic expression

of the sequgpsfi the hashasl(ievhactera) asmivsion with thergenedbheapsishpraseind@lll) of
phage fd or its counterpart in another filamentous phage, th%/ge dis§la technolo erﬁg asses the
use of a heErBISgE Vor AP mahcd diRd-COmptemERifg pragsy g?,%cﬁe%p B :%Z the

phagemid geneme, whessipriha pill usioDRIOWhiSE sapsidrateir theeefain, |hdiviehea! phage
particles expressing the partions of the rabbit_heavy or light chai nd thus comprjsi e
nucleotide S8GtRERES eSS éiﬁi@%{’)’rﬁoﬁé,%ﬁ%éﬂfﬂﬂlgpﬁé{ﬁc@@r ‘i"g@gﬂeﬁf&%b@ i%n be
isolated frogthgdibG asingecreeningDRINGd: KROWRIN the ariiReedenthins hataddeeta, 1990, J
Inununol Meth 126:61-68, hereby incorporated by reference herein in its entirety). Selection may be
accomplishEPHYERENBHA e ‘g‘?ﬁ?@’éh %Nd?’&%%ﬁ ?Bﬂn?efés?% iﬁﬂaéﬁrgg&%@%glture dish,
microtitre plgig SR amAaapRby headsChRInede daags] elcy) a0hpassingdhe baradysf phage

particles over the bound antigen ad/ar epifope, Those individyal e that bind are, retgined after
washing an&PRRG Ay a&E: &B@%%X@&Bﬁ%éﬁ@?ﬁ’kﬁc&ﬁn&ﬁﬁe fér.’g.(,’raahtg{-‘foé%ﬁ%

antibody-enzymerconugateskdh spegifcrembadimentsadhe piil IUBIRD Prgieih fustheteenmprises a
target amino acid sequence to facilitate detection by anti-target antibqdy-enzyme conj s. Bound
phage partiRB8RHSS HE vk HTRHEr %éﬁ@f%ﬁﬁe%iﬁ%%@éﬁ&fé 8 gg@éﬁ% ncreasing
binding affinidihe SYWEIRBASL I6694RTRP TRONEINA0018 SyirURRAY &fihénwash denditian can be
e wash, by SIS SO QR B THE bl SO oh G BpLtinD BB ert ke GGk bound
the wash, b te t , 61C: Ifi nts, 't bound
phage partiglgsdfmcaliecteshanekra-selectpa fodinriunaspecitc Himik1g dodaigetantiyes and/or

and after SIBEABITOF St pEICREBH e o e 07 BB ArI Sk SPFAG Erdbidy Cebhology c
and after se poty inve ility . [ echnology can
be used to insrease theafiinityeofaVimaDRespesifia palipe pide nirthe doventiobiodadaiget antigen
and/or epitope. The technglogy, referred tp, a inity maturation lqgys mutagenesi DR
walking an&P@BQ@c?i&ﬁ*L}%%%Ytg?d’é?lﬁnﬁ;ee‘h%ﬁ%%gﬁﬁ’%ﬁlt&%tﬁ@%ﬁﬁ%@&@mﬂg% 'nEoI%écsl(c:i
SthJe;lceiS @6ﬁg@ﬂnwﬁr&@ﬂﬁﬁ§ésbmdfwi¢mm@bﬁfﬁﬁﬂtyﬁd T:hﬁ\/@nﬂgﬂm_vmenl a@qrrmgrédewiﬁmtﬁhe_initial
pool of selected sequence utagenizing en odons.rather t ingle nucleoti tsina'
semi-randoﬁﬂ%?g632[%@glla%%}@%’c?dgﬁhﬁmg.omﬁjr%rf’egbgm rc&c%rr%%ﬁ’c?é& gfn%sjls w#g of a pool
of variant clgpgsigach ebwbitledifars\y abRgleamiie,abid diesation dompsisgle CRRBR which
contain variants representi ch possihl i cid substjtuti r each.CDR resi utants
with increas%%ﬁ’?diﬁegﬁféﬁ%ﬁg%ﬁm 1%?n?%§n@ﬁ%§%@é’n%%§ ?g%%a(i?fﬁa%%ri%?fso ilized mutants
with labeledjantigenr Anystseeningometiied thmewn (CORS ddmanhewskedmidentifyrinutavitantibodies
with increas idity to the antj e.g., ELISA) ( et al., 1998 atl. Acad. Sci. USA
056057 v LRI T I A e oD T B o, e RS e by

reference herpiddaanticety). The binding specificity of the polypeptides of the invention may be

evaluated by any method kpown in the art for determining binding-pair interactions, including, but not
limited to Egﬁﬁ,%@?g%{]gﬂe&ﬁ‘fé%g %%ﬁl}%cs%ﬁ rﬁ)ggp fé’?é?géﬁ)ﬁéo?ecfi%cn?js%%ig?ﬁ%%sﬁgassay.
Any methodakpaednothe att fonassessingnbiNeirgRy deptitle ety rhaydie, Uéed foRdentify

polypeptides of the nv #gg hat exhibi{ﬁi}éﬂﬁé greater ha%n 0.00ltnM but not g}re&t@er(':::lil)%I 5 nM, not
greater thar 165, n‘o%@ PHALH 95 N R0 SIERRRER 955 St YRS AP RIS 25 1M, 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 VH or VL 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 greater than 40 TIM, no greater
than 45 nM, or no greater than 50 riM as determined by BlAcore assay. The present invention also
provides for immunospecific polypeptides of the invkhtion, or fragments thereof, that have a high
binding affinity for the antigen of interest. In a specific embodiment, an itrummospecific polypeptide of

the present invention or fragment thereof has an association rate constant or Icon rate (antibody
(ANhY+antinen (A Ah-An) of at leact 108 M-1 -1 at leact Ev10G8 M-1 -1 at laeact 10RA M-?R -1 at laact



s In another embodiment, an immunospecific polypeptide of the present invention or fragment thereof
has a Icoff rate (antibody (Ab)+antigen (Ag) Ab-Ag) of less than 10-1 s1, less than 5x10-1 S-E, less
than 10-2 s-1, less than 5x10-2 s-1, less than 10-3 s'i, less than 5x10-3 S4, less than 10-4 s-1, less
than 5x104®lgsmthamhth Ssdidlasphan el Siess tean 101616d1 airBsrthamBxtd-ByStheless than
10-7s-1, less than 5xle s4, less than 104 less than 5x10-8 s-1, less than 10-9 s-1, less than 5x10-9
s-1, or lessihoes- 26 &g fisclosiuterrahessibsaithént B iHRR okbaciiePol Bttt e present
invention oideagimantiheiechiins® wotholiesk than Bl Oxdriple lesedham Iind&tikadass than 5x10-5
less than 10-6 s-1, less than 5x10-6 s-1, less than 107 s-1, less than 5x10-7 s-1, less than 104 less
than 5x10-88PURRPERHHF RRIBEPIRS Ot sHAD0 Er o RERET T 18e1 652K 1 S SFiGenar Y
embodiments;Rp IRROSREV] Compentide ofdhaRiesanidmyertiomar regmeashibereot/bas an
affinity constant or Ka (Icon /4Q of at least 102 M-1, at least 5x102 M-1, at least 103 M-1, at least
5x103 M-1, AP RAPTHNMOL 2at leb & bk fomRIo: ChmBrites AWy G RehdeBiatpsa s G st
106M-1, at {pashiax4ed W-trat leash 107 e Hoat leasidaxdfde ML, atrdeastdP8il -l vt dgamb 5x108
M-1, at least 109 M-1, at least 5x109 M-1, at least 1010 M-1, at least 5x1016M-1, at least 1011 M1,'at
least 5x10190Main-&raals tHABMOmaPictBRRBIS v SOBALBHE M Y R 8RR M-1, at
least 1014 Mrd vat ¢gart kA4, Mol dakderstcbaiRiM-1\gr eDRastddia]1 e M-LRryelanather
embodiment, an immunospecific polypeptide of the present invention or fragment thereof has a
dissociatiorPEdnStanPRIAP S AEBPIESS th¥H @Ek@qw%NSQﬁB‘gr@ﬁ%@tﬁ%‘%VmG M, less

than 5x101¢gR Jessdlan koM, Hessdhan oxd @4 dbressdham e M, lesRthandxh0d Myless than
106 M, less than 5x10-6 M, less than 10-7 M, ﬁ;s#gg% 5x1017 M Iegé?thain 10-8 M, less than 5x104

M, less thalt RS RRTIEEYS (iaFPBIPTESS {1 de¥y ARS8 xR ORUL-REh S5 M, less

than 5x1014d¥ clessriban 10; 20V 1 lesstan HXA0EDNE less shan ¥ lespihanibuhthl 3:M, Igss than
1014 M, less than 5x10'4 M, less than 1015M, or less than 5x1015 M.. 5.1.2

SqubiIity/SﬁBM@é‘?@iﬂkﬁﬁcc)f Immunospecific Polypeptides Nucleotide sequences encoding rabbit VH
or VL domainscHiat©6nibis dligbnsiadilitiareiselgeiad ugtigrrpaadiiedehtosamahenisplgesistance

assay. The assay selects for polypeptides that exhibit remain sqluble, are properly folded, and resist
aggregatioftirtf rr@é&nﬁﬁwiﬁﬁipﬁ?g&%. ﬁecr]R%r!?w nga%fﬁ’tﬁgﬁéc hase ssessing

solubility of dbg secombimamt pretein as axpraSreditidaic Mt Bdoasiustor ik ehiarastphering!
acetyltransferase ("CAT"), the e z%me responsible for onferrir])g %cteri I refiistaﬁnc(igt e antibiotic
ch|oramphe<%ﬂ8m%némﬂ?§f§1ﬂigsm§ s R.%|edﬂ’a9ﬁ+aﬁm?éfﬁcgpﬁ%}emo 155 QB hofEHEP WGt hat has
been showml@hvaintainiactiviylovtr) fubegilo aaxarehRrofdoinemprateiashikablentetakad893, Gene
126:109-113). The level of actiyity of CAT in fusion proteins (and thus resistance to chloramphenicol),
however, |S@F§Vﬁ|ﬁ%grm§/ W%ﬂ%‘f éhﬁe 899 BXpr géeeﬁzfﬁlgq?qé'i’oﬁeﬁad?eﬁv&ﬂ REURBIE protein
thalm Whe_g @m}&ﬁf essesbasia p@rj@iépﬁﬁ&gl@!ﬁ gmubﬂﬁ:%r@ﬁ@ EOAGRO éh@é}ﬁ;ﬁO?DtﬂeddeBm&?f ﬁlhe’H o
potontal protORe BB TR AN HbEI B AN LR <iG GHE TISBTLE Souences of
the inventiogymapRe delaeteddtsiny JiqtitRhetlia ghbactesiabplates. The(prededbinyv@ntiony
encompass thods. comprisi ulturing said, transf d pacteria on selective media comprising
atlonst 0.1 R OERE0% AN U A IBHE D ATHN, U (o BT BT AR oot 1.0 i,
i’:lt Ieagtol.Z W’LI\/CiBRIEthﬁaO thmov! ,aaVLeQS%MQ mebﬂ;fahjaasédr@m%, atl\rgas%{(l) Mr?t,laav?]Z.S mll\/l, at
east 3.0 m t least 5.0 m}, st 10 rM, at least M, or at least 20 mM chloramphenicol.
The bacterigiﬁagl %‘%’ﬁs?o%@% SO BNA S der btég) ggrﬁ%’ﬁ’é“%e?’&t@%%&%ﬁ%%?%?& method
known in th& arCTIRe ivartigralso/enCORpaseasainthar assgyisdsnown iTDk2adotasi@yal uaion of
protein stabjl| nlimitin s of such assa ingle molecule force spectroscopy,
Posessment CTRAGHEIERS Mo n e R LbeHis Al CoR o BF o o B SRR
monitored ?V}ﬂy]mmicdﬁgtﬁiﬁ,cafteriv;g CMS'aofmmgeﬁisia:npﬁsI@; SRS e atinn(ges, aag.,) U.ﬁ.
Patent Application puhlication 2006/0099647, hereby incorpoyate eference in jts entirety). The
methods of t& yéséﬁﬁﬁvé)ﬂﬁgﬁ%r&l r é)ﬁgo?ﬁf)zfé)gl gtseerrﬁinéfio%%{héo&%lﬁls ﬁe{(}as”er(%grgé of folding
(AGN_u) asiammagthad/gfciereravniag stakility dhRertrin dmbadiments AGN-u of the molecules of the
invention is about 1 kJ/mol, about 2 kJ/mol, about .4 kl/mol, about 6 kJ/mol, about 8 khmol, about 10
kJ/mol, about 12 kJ/mol, about 14 kJ/mol, about 16 kJ/mol, about 18 kJ/mol, about 20 klimol, about 21
kJ/mol, about 22 kJ/mol, about 23 kJ/mol, about 24 kJ/mol, about 25 kEmol, about 26 kJ/mol, about 27
KEmol, about 28 kJ/mol, about 29 kJ/mol, about 30 KEmol, about 32 kJ/mol, about 34 kJ/mol, about 36
kJ/mol, about 38 kJ/mol, about 40 kJ/mol, about 45 kJ/mol, or about 50 kJ/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. 5.2Humanized Molecules In preferred embodiments, the irrununospecific
polypeptides of the invention and/or fragments therédf 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 comnricace 2 framewanrk recaion havina crihetantialiyvy the aminn acid cearience of 2 hiiman



WO 2008/136694PCT/PT2008/000018 produced using variety of techniques 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 Ratent:hosmb&inRend0tRnEnERR LY 206 BatlpeptkROds Melassitimnisnalags
28(4/5):489-498; Studnicka et al., 1994, Protein Engineering 7(6):805-814; and Roguska et al., 1994,
Proc Natl N@d§%i%%an9Y?96§3éiﬂ3ﬁ°é%§fh FraffiRGaemaay, b.g%%%é%%?%n te ues

disclosed inj@agin WS-8t NRsn £:4 Q¢ 1L S DRHE388n Spa8 I3 Kdntemationat Polkeation No. WO
9317105, Tan et al., 2002, I. Immunol. 169:1119-25;Caldas et al., 2000 Protein_gng. 13:353-60,

Morea et aldopBns NSRS 589670, Eapdi: Levideen) Isslgfet a0 79 &¥ BSguska et
al., 1996, ProteindEngr 189%904soutoretah, 4885cOancrRnRes 1av2dSuppobddsab@ér's, Couto et
al., 1995, Cancer Res. 55:1717-22, Sandhu, 1994, Gene 150:409-10, Pedersen et al., 1994, J. Mol.
Biol. 235:959¢781136 Ry tBe Anethods ol b disiasyesyl §,W’é&’ﬁn¥§n‘f?‘%ﬁ%.‘?%§§‘%&fﬁr 32:323,
and Presta ;1992 dspiEi fRPp gt Bioks 2RO 1506 teBnipame WOk fashiR esds-iam framvework

regions will be substituted with the corresponding residue from the CDR or the donor rabbit variable
domain to AHERBHEHBl oI A ABE b ARG 1R, SABEHR. T 1n SE A SR Bt
sequences ghd/ abiesisiasddentified by demethpdsabihepresemtDvedianin] hese rbmework
substitutions are identified by methads well known in the art, e.g., (Elﬁling of the,interactions of
the CDR arftPPaifeiv iR lﬁé%“@%%ﬁ%ﬁ%%e%&%?e@}éﬁe%’fr%% R ANt B hg and
sequence ceimRRrisaMg disRtiMidmasualfiamework residues at particular positions. (See, e.g., Queen
etal., U.S. Pat. No, 5,585,089; U.S. Publication Nos. 20?4/00@%%% 0Q3/0229208; U.S. Pat,
Nos. 6,350, 86876216800 181895, 782, BIBYEOBCE5 5 @8 RSP Hify B $%0 T WHERIFDRIn et al.,
1988, Natuk 8321343 all @bvithieh ek dealpiaiadherainihy iafarenaeetn theihemi@tiesihg. The term
"humanization" also includes methods of protein and/or antibody. resurfacing, su s those disclosed
in U.S. pateHtSI85#79, 185 SBOFHE B0 e s 5 o e, a8 @pE g H’RSpg%tfdﬂ R dEiPEach of
which is incgrppsaies herp by tRferanes diiteRnistydc i SeeaamPadiments ol gorawrospecific
polypeptides, or fragments thereof, of the invention comprise a humanized molecule wherein at least
one CDR fraffi4fitt 99" Wriable domain is grafted onto the recipient framework region. In other
embodimentheaidBasehtidescrtiyeiecaliyrainidlel GRsofibimdonasisatlel Mar ang/aeiledlomains

are grafted gnto the recipient framewark regions. 5. Chimeric#/lol gu es A chimeric %ic()i}%?.ule of the
invention is EOMMEELTRIH WK diftePEnTESRIbAS Sf B TR 8§?§ it Bty PRI EIE tetived from

different immuneglebwin saaleeuiemsuopas molgcuREhaingl gD dadabladegion deciuved(&am a rabbit
heavy chain or, light chain and an i noglobuylin constant region. Methods for producing
chimeric an{%%ﬁg&%réﬁg‘baﬁéﬁ% laﬁ‘“@@‘é?% ﬁh’%ﬂ%%nﬁi%?%{‘ ReE” %W%%%ﬁ al., 1986,
BioTechniqugs, 4iditshidézilios @k alis 1889 b mmuaobiMetadilsiehtd He02, @ndbfBodietdNos.
6,311,415, 5,807,715, 4%1%%67, and 4,816,397, whicl‘gare inco}g%grate herein bfyﬁref rence in their
entirety. Chitetty miBfE e KPR ThyRAtEh A8 EFERT] o P IHE & C R S e PRI donor
molecules attheilvention and framework regions from a human immunoglobulin molecule can be
produced using a variety. of techniques known in the art including, for. example, CDR-grafting (EP
30,400; InBrFSHEar PHBLERRR NES WP EHRBEE 7 B Ba B S95E%0 883801, and
5,585,089), ueneesing v, teewifackg ,(ERIS2VHAHIkih kSB6 iBadian cd8gtisdoliégdaniimmunology
28(4/5):489-49,8£%dnicka et al,, 1994, Protei%logngi eeéinﬁ 7:%%3; andt Roguska et al., 1%94, PNAS
91:969), andEHAH SREHARY TFLTULN LB BB 37) BEh GPRERISEVe e Hia PaFsiices is
incorporategdleperiby setaraticadniis antiraty cotigfiséraviedaranesidliesdoctheolramewiodaregions
will be substituted wijth the cqrresponding residue from the CDR rabbit.donor variable domains to alter,
preferably i brg%‘fiﬁhf{a‘é egiﬁ’iﬂ’ﬂgg"}%%gseec%l%t ﬁ%gdﬁg%{htiéﬁg ]grgrf&ré(?ﬁl % ?er#estz%gs well
known in therasugogpebiimpokiipgtafihd interdictionsrofdhe @R and {ramesirindsideenito identify
framework residues important for ?tig?hn bin(gng.andtse@uence comgaagrg%éon ide gzg/%ﬁsual
framework ré8IUUES 4t pa f?:lﬁf’épp LifioHe. ?@ 8,%?52?3. CPRIRIE B B85 085 B iechmann et al.,
1988, NaturgiBesau3covielsare ivicaipataiedhe@inshyorefereniein Vigidemtiiatiek)spediGonjugate
Molecules The present in\{éention encompasses imrtngnos &tciﬁc aolﬁepgideshg&dl%gtibodies,
recombinanfiy TASER B ARFHRAIRT LRI SRA RIS bBth 8V R Ty A RERe 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 66, 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
particular cell types, either in vitro or in vivo, bit fusihg or conjugating the heterologous polypeptides to

molecules of the invention that exhibit immunospecificity for particular cell surface receptors.

Alternatively or additionally, the heterologous polypeptides, in particular antigen binding heterologous
nnolv/snentidae mav he 1icad for evamnle to taraet the immiinocenecific nalvvnentidece nf the invventinon to



The present invention further includes the use of compositions comprising heterologous 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, Fe fragment, Fv fragment, F(ab)2
fragment, sghpRYRIRARAY Jpanrbedyror pertioptherpiaMethrds.fonfusipger ceniugading aolypeptides
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, SR BT HOGOAB bV EP G0 P s B TER 8 A58 TH it LRSI Mios, WO
96/04388 apgl WORLQEm0:Ashkghazi el REPPEGRIGLENAG Acad, Srinb$)88: 1053%310539;
Zheng et al., 1995, J. Immunol. 154:5590-5600; and Vii et al., 1992, Proc. Natl. Acad, Sci. USA
89:11337-14@&1“@5&@ referBABE incorpordfd by refer@M&n their erffiéties). AdditfSHEM fGsion

proteins may Hewgeneratedthepgb e trchuones eigene-sivfiting rmetitehufiingoexan-shuffling,
and/or codon-shuffling (collectively referred to as "DNA shuffling"ﬁtDNA shufflin maé_tge employed to

alter the actiitiELfREDMNIRSdBR EMEBASHTeTRIERcsT Yhe tion? 2 SERY 8?};(agments

thereof (e.g.\gntiRodigmenfiagmentstharaefvithbighataffiniiesondigwsndiveaciairirates). See,
generally, U.S. Pat. Nos. 5,605,793; 5,811,238; 5,830,721; 5,834,252; and 5,837,458, and Patten et
al., 1997, CH¥F ISt ﬁ@i&%V%T@W§§yﬁW%?Y§§§?M§%M@éﬁﬁé’i.alg??@ﬂiansson, et
al., 1999, J aMekiBialv#E7ikEann¢ uenand Blassoxliao8rBialiashiygue P 4808 @gagh of these

patents and publications are herebé incorgorated by reference in its entirety). ‘Nucleic acids of the

invention orfragiRENS RFEIF oY ¢ LB P P bentidetltt fragmBiving dst HHBPHE Yitered by
being subjegigekiedandorp RIgagenZSIThY 1IMTAGRIONA ROR Arandem (yrieatisleNasegignar other
methods prigr to recombination. The present invention also encompasses immunospecific
po|ypeptide@‘ééﬁﬂ&@%@&‘%&Q“&%’Fﬁoﬁ%\%@%@%ﬁﬁé@géﬁﬁ%& Mdidloletdn be 5
diagnosticallyipifomaxampiRe maniter theidevgloppe M @MOYVESHONSH@ disease; Xlisprder or
infection asgpart of a clinical testing procedure to, e.g., determine, the efficacy of a given treatment

regimen. DEtREGSA TR Faditde by oaping the BEITHEHHRA BREAS intbentiBAIB2S able
substance. faapaplasofdetectabiacsukstancesinBbides VariaHs RAZYREBPRERRHE O1vRSE

fluorescent materials, luminescent materials, bjoluminescent materials, radioactive materials, positron

emitting meta; SRE Kot Are B ST ARGRISE ORTRAITSIE. e \detattatNEalh cE*hi&y be
coupled or gonjygated eithesiditratlyrisbibe dmNIRwapecHiciRalyRptide af the invrat@marindirectly,

through an intermedijate (such as, for example, a linker known in the art) using t%%}iggues known in

the art. SeeTf? J@ﬁ‘?pﬁe?d‘.’&%t.dﬂ@?ﬁf D36 IefeBy hdorpot SRRY by Patel ndts entirety) for
metal ions wRitisaniherepnugaied o antiratiehinkiiTeoas THOROlicS@tkerding to the present
invention. Such diagnosis_and detegtion can be accomplished by coupling the polypeptide of the
invention tolae%aﬁﬁslépgﬁﬁaﬁa%%g RfiHn &b e ABLIRRES %,P&mgé?wﬁg& W@?ﬁa‘&ndudmg,
but not limited tateksaeadisihperaxisase: alikalinedIhosphaiass, hatahgptactosigisey ahd/or
acetylcholinesterase; prosthetic group.complexes such as, but not limited to, streptavidin/hiotin and
avidin/biotirf #i¥5el Pgnﬁ%?ité% 8l e RSN ot itEE b CTRRRSEARKS 18° ATBPELRSRT Hiforescein
isothiocyangigysbes@ inehdighigtiaznyiaminentuareseeist dansylioMetideop@inenear/ihrin;
luminescent material sych as, but not limited to, luminol; biolyminescent materials such as, but not
imitea to, LRI BSIATRRT: A BB AR De ) SO B AGE FHAB S bismuth
(213B0, cafhsyiikA €}, ehigmignF 8 Qom Aabalk(3diee kit fhusiine (18, gadoliran §db3d1590d),
gallium (68Ga, 67Ga), germapium (680e)._haolmium, (tos, , To. n ) indium (1151n, 1131 In, 11'In),
ine (191 FE5R1 B3 T AN e (DB RESaR S PEEH O GHOAALES (bR,
molybdenurio(@&ia) cpalbadiwipckake) s pho sphvtp0DB2R)mpiaseedyiilig i prosethium
(149pm), , rheni é&lé‘? Re-.-Re), rhodium, (15Rh), ruthemium (97Ru), samarj 53Sm), scandium
(4750), ScIARRNT G G Bit i R LR i ( s IBE B Tooe 1. BN b CACH T (1135,
117Sn), tritigmy<ak ht pRRRvALB3Xehy/ e PRIMIGEEOY- nr 7 S)éhiny it posif@aY) | 2inthé68Z MR Positron
emitting metals ysing various positron emission tomographies, and nopradioactive paramagnetic metal
s, AR Ty 6T S RETAEER AAE STy B i et anLURTE BB bonjugated
to an immurespecifialpolynapipedeneetolr fFaaseswiid tesgpetheds 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, actinomycin D, 1-dehydrotestosterone, glucoconicoids,
procaine, tetracaine, lidocaine, propranolol, and puromycin and analogs or homologs thereof.
Therapeutic agents include, but are not limited to, aiftimetabolites (e.g., methotrexate,

6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.qg.,

mechlorethamine, thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU),
cvelothOenhamide hiiciilfan dibromomannitnl ctreantozotocin mitomyvein C and cicedichlorndiamine



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

immUnOSPePiT'éC@@&B@Bﬁ@i@o@ﬁﬁ@%ﬂ&B’%ﬁE&ByS&%&eQ%@Bﬂ&@FHn&Q&@%‘%@% Roeydaclomn an

antibody heteroconjugate as described by Segal in U.S. Pat. No. 4,67 , Which Is incorporated
herein by refaBSHEKS RECE A FREBPIVBI MR SRS I ERISI o 2R a5 6 bib e itacrbls €9SstSsupports,

which are partigylagy gyl fﬁa%‘iﬁ%ﬂé&ms(@%g%Hiﬁé%%&odéﬁfai@g@é@%iQﬁ&eﬁg@éﬁ%id
supports include, but are not limited to, glass, cellulose, polyacrylamide, r:élon polystyrene, polyvinyl

chloride or paRIptoby iR, SEREIRVR At HISEEM M SseB it acsidiet pb 6rﬁ§§iﬂ§?“fﬁd’f§ﬁging or

increasing thesbadbalf-life o mrircues ohthe dovantianny sesainembodiventsapdmmunospecific
molecule of the Mention of the invention, e.g., comprising a VL or Va domain, may be conjugated to

liposomes GSHBRIFE DG ERET I 80 St A81GEMET, , Dadivsnh disdesiry. BitdRsTR 257:

286-288, whighiadasipRrpled.Bsran eam?@ﬁ@%mtw&i rehind BEdNveRtianithes CR&RMPasses

methods of preparingtéifosomes with a prolonged serum half-life, i.e., enhanced circulation time, such
k!

as those diSEidsBPIHBASIDEEHE Nb OB BSE PeflrROdIoBsiEs HeedinfRe ARIKESf the

invention arg, o RRIHY; GleprrdifRrRGRCHataNFRe. jaienot iakenHir: inteithe mrneRusiear phagocyte
system (MPS). The invention encompasses sterically stabilized liposomes which are prepared using

common méthods KRS RABh SR IAIEEINF1HE BREIURRNYUEH St Hitd G BHR Bo&hEB§ dbarticular
mechanismyataeiioss starically stebilizgaipasamassoniaisilipid companente mith budiand highly

flexible hydrophilic moieties, which reduces the unwanted reaction of liposomes with serum proteins,

reduces opSEIRIZSHIBNARHN SR RMTEERPONEME LR S YSERmROPPBY RIPS St Kk stabilized
Liposomes gre: pigfesably pierased dsiagiRalysthilene alycpk FabRianatalinenofdingsenses arid
sterically stabilized liposome see, e.g., Bendas et al., 2001 BioDrugs, 15(4): 215-224; Allen et at, 1987
FEBS Lett. 2535388, RABioR §oeitahe 19ob Eiss i 2 o 3% 4% pofiHPR C4tm 850V BioRAim.
Biophys. AQl3ma02% 3st&inkOrchilie:abnt, H8A6idnd-IROIARE RESeRs, Sodbiad itzingsrdatat, 1994,
Biochim. Biophys. Acta, 1190: 99-107; Maruyama et at, 1991, Chem. Pliant. Bull., 39:,1620-2;
Klibanov etraani@gaPBF&&%@B%W@%@%%Q@M@M%AW%%MMW%W Rev, 13:
285-309; alkif ydrichhare inganRaled ARIEINRYIKaiaeReR ITithely entiretyhd hecimepigaalso
encompasses Liposgmes that are adapted for specific organ targeting, see, e.g., U.S. Patent No.
4,544,545, BesPEATEidRfetigOsed; 89al) EMBM it A SBREERH B BRI AR 550810074403,
Particularly ugsdul lineaoragscterupe in the compositions and methods of the invention can be
generated hy reverse phase evapagration method with a I_ipif composition comprisin
phosphatidyfeRITHE, TRRAEERGEE- dhtmoBeaRvHL 8t ghs ‘bﬁ’ﬂé‘f‘m‘iflé‘fﬁéﬁ%&?ﬂﬂi&g(g%%@%.
Liposomes gygxtinaechtiiugichliomnsied dafiged powd siadagdeldlinaspmeas il tbetdesired

diameter. 5.5Preparation and Characterization of Polypeptides of the Invention The immunospecific
polypeptideROBTHHRGHRETEHRBLE 8RHHY Hiltntion may be characterized for specific binding to an
arr]ltigen andith@bgj@m'd e&mﬂﬁyaiweﬁm{qgi@?@bgm%h@ﬁbgsembwwﬁﬂm .Iailwwacl@dm%farr: for
characterizing binding pair interactions. Specific_binding of an immynospecific polypeptide of the
invention o3 Bﬁ‘fﬁﬁgﬁ%m}ff@ﬁ aﬂm%%ﬁswwﬁaa%ﬁ%wﬁrﬁg%ﬁﬂéﬁﬁ{ﬁ% 4t or
biochemicatbasadsrethadspirek dhrgsduhnpilimted tahanfeltR ApaBsRyigdEaceplagaigngesonance
assays, inununoprecipijtation assay, affinity. chromatogﬁ%%, and uilibriumtﬁ%alﬁis. mmunoassays
T e

which can BEHEBToOArH: dRILTHESEE A Uin BIRG SEEREAR iR BIBEHEL of the
invention ingh4gie] butiasenBiaklimitedriancamipatiivatanst neAreonpElifl 6faBsay SHEIEEPSALBING

techniques such as western blots, radjoimmunoassays, EL SAd,ﬁJe zyme linked immunosorbent
assay), WODSBHISEEARC? R e R
assays, pregipitinresigtions, @ehgifusionchreipitim reastionspeornusddibiision ssitysnagghutination
assays, complement-fixation assays, immunoradiometric assays, fluorescent inununoassays, protein A
immunoass %E?%Cﬂﬁme but a few. Such assays are routine and well known in the art (see, e.g.,.
Ausubel et glheedssth8@4, GuthentiRiiese]s vV elechiips Biofegym\iofiddohhadVilayiSans, Inc., New
York, which,is incorporated by reference I'Ljer in In its entirety). Immunospecifi lypeptides, or
fragments tHBI%B?Pé?%ﬂéEﬁR%VHHSWﬁF&PEF § écfl%%gf/e 0y 8‘?;1?1@55 cg‘ﬁfgépf’rﬁ%%%%sonance based
assays known in the art for characterizing the kinetic parameters of the interaction of the
immunospecific protein with an antigen and/or epitope of interest. Any SPR instrument commercially
available including, but not limited to, BIAcore Instruments, available from Biacore AB (Uppsala,
Sweden); IAsys instruments available from Affinity Sensors (Franklin, Mass.); IBIS system available
from Windsor Scientific Limited (Berks, UK), SPRCELLIA systems available from Nippon Laser and
Electronics Lab (Hokkaido, Japan), and SPR Detectér Spreeta available from Texas Instruments

(Dallas, Tex.) can be used in the instant invention. For a review of SPR-based technology see Mullet

et al., 2000, Methods 22: 77-91; Doug et al., 2002, Review in Mol. Biotech., 82: 303-23; Fivash et al.,
1002 Crirrent Oninion in Rintechnoloay O 07101 Rich at al 2000 Ciirrent Oninion in Rintechnolooy



The polynucleotides may be obtained, and the nucleotide sequence of the polynucleotides determined,
by any method known in the art. A polynucleotide encoding an immunospecific polypeptide of the
invention may be generated from nucleic acid from a suitable source (e.g., a cDNA library generated

from, or nuglgic aGidnpRiarab Rl AtiR buiselted dianp, anylissng, aloaells expredsingrthe rabbit
antibodies, in particular, rabbit variable domains, such as Ias(%lna cellsé[%%ridization with
i

immunogloBRITSHEEIRY ol Sactpriferdsesabsh BfERion S MY Klrh efSfYBREIZAble to the 3

and 5' ends,gfthe variablendareain sequense Gicbiiel paing ¢sings A0, gliganibeléietide prahespecific for
the particular gene sequence to identify, e.g., a cDNA clone from a cDNA Iibr.?‘ry that encodes the

antibody. ANt SHERIER A YerroraRsBY BEYR! iHAlF R BN HRR S PepitiBIEt Bhing vectors

using any matheehwek Rt isphieearbiKneRADe bl otisigose gueincenfdhedmumtspspeeific
polypeptide of the invention is determined, it may be m&gi lated_usin ,methlo(i{ds well known in the art
b e

for the marfiBtlti8F b FUERSSHcPLEIRIEHCBESEYS RESHibiaRF DNATLBANMG e ST Hirclted

mutagenesig, RCR 8 rESefoE 68 BPEDadgeh niguesdeseiibechiniSamivasiet akredf90,
Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Sp_ringgHSL%ﬁor Lfborat. ry, &/old Spring Harbor,
C n

N.Y. and Addspdpeiegrcefuthepgalagss it BFSISTRMBI BiSt6Ey 25t ity & Sons, NY,

which are hgtfhiaaeRey ey Risrantaberaiminghisianidete e 0 gtnerateomptaeulbstbf the

invention having a different aming acid sequence, for example to create amino fgélﬁ substjtutions,
i R R

deletions, ghdYer ii€e fiors. AED CAE BRI JIMAE, FnEBISHITE SUBRE1SRSdertified by the

methods of {heliRuentian ais-insareskyiilig hefesalogousfiamewofikstegiolscusing) mmitogde
recombinant DNA technigues. The framework regions ma% be na}éurall ccurrirég r consensus
MO8 &5

framework FEGRSHSE SHE Brefranl) ARMASPERRNh BRBRSGRY C &Y OChothia etalSr188s, J. Mol.
Biol. 278: 454479 faidalisieefRumapdrameny ok segiongiaitefairblyd the peolynuckpetide generated

by the combination of the framework regions , and CDRs encodes an ir{gg‘nunosge%lfic oll_yigeptide,

re
e.g., antiboay}qw&t@ﬁgﬁiﬁ@gﬁyaﬁﬁ%?t‘?)r’%@ra?ﬁfitﬁgﬁ'a PBF SIS K SPIRRSHEL o rEIS AP aS discussed
supra, one gf B@Fesaicineascid shbatitiens Mmayheproadevtitiintis tamewnrkiegrnssarid,
preferably, the amino acid substitutions i?y’.ﬁ?ﬁg"ﬁ bingi&gézft e antibodies of the invention to said
antigen and?BPYEPRSBEIT SHSHIBR LHBENRIRNE ShPA S BIY8BEiF immunoglobulins or immunoglobulin

variable domgingres-anydeshiesiabhik dihraries aviaimbleipdbigiarpdapdpetereeggddnyilstdidard
techniques known_in the art, to clone the nucleic acids encoding the immuno ific polypeptides of
the inventioff 8O EEBO SRR S @?&i‘ﬁ 8??%%?&?&%&?@%%%&%%@%% é 'ﬁ/gﬁﬁon. Once a
nucleic acid-segugii¢e arcedinaanmmeapleof theinyentiallnasdeanightabhednthéoredioy, for the
production of the immunospecific polypeptide 'may be produced by recombinant DNA.technology
using technfefiedi&iP RPNReR lﬁ?ﬁe GesHhnieh 2%3\/\%#12% v%ﬁet’o ?ﬁo%%rtslﬂﬂlgg%e?ﬁe art can
be used to ¢REBHIGY QXDFRSSIONMdeierContiimng that tadingserlencés, of thespolypeptides of the
invention and appropriate transcriptional and translational control signals. Th ethods jnclude, for
example, in \rdf rlgegngéin a]”rfwa%g té’ékﬁﬁ%@%, §§n%ﬁléﬁ% tec Snl(a}uaelg, paon%pne“P\ng%e rg%#&%%gra{e
recombinatiaRidSeeefenexamplaisibe i@eknigitescdesaribehiedambeodicet abpi 986, Matecular
Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, d Spring Harbog, N.Y. and
Ausubel et S g’.@@‘g &ﬂ*gﬂ?%rﬂoé%fglfﬁ%hﬁ Beu aal(r) ?%&%lﬁ%n |Fe;}%(n§%lr?§??\‘f%? An
expression yepipstRIBDsISIng dhelosigleatideseque fnccatmplinuntnpsyibeifiepolypeptidetabthe
invention can be transferred to g host cell by conventiqt?al techniques. e.%.helgﬁ:tro OEatltiqplbliposomal
u

transfectionPFHGL &I G IS SHAR Pratisi&tighy ¥R he s R Crony g I U by

conventionahteahidiguesio pibgepedhe olypaptsaoithddaventian.ake spedific émbpadingats, the
expression of the polypeptide is regulated by, a constitutive, an.inducible.or a.tissue, specific promoter.
The host cefl€ USSR &f)%tégsthj%eoggﬁﬁﬁﬁggﬁﬁﬁlfﬁléshos%@gﬁlélg%?;ﬁé}plﬁ A oHAnE ign%%lﬁlt?gn may be
either bactefigkcedlsissich asifisthetishiancefiedficopefepabtid eukbtyoibschilsre spediatiyiforthe
expression %vhole, recombinant inununoglobulin malecule. In particular, m lan cells such as
Chinese ha%ﬁ PSSRy R Y IS Vil & SR |"'t[°).irf1n11 \}\%‘%h Sf?ie%t%f%fﬁ)&egg ]fhé%’gg%gil?r??g}n% iate early
gene promoteisedement §pasRumars eyiomedal00ivis Rsoarire fiegtie e $pi s imy-syktemdorof
immunoglobu#n (Foecking et at., 199 ,gen 45:101: Cockett et al.,.1990, Bio/Technol gé{_S:Z). A
variety of ho¥ -@Ep}%f%:?géﬂfc?&%fé% %5% BESRINEG o Bxpress %Bf f n?ﬁ%%sﬁf)%rgﬁ%gpolypeptides
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 polypébtide coding sequences; yeast (e.g.,
Saccharotnyces Pichia) transformed with recombinant yeast expression vectors containing polypeptide

coding sequences; insect cell systems infected with recombinant virus expression vectors (e.g.,
haciiloviriiel ecaontainina the nolvvnentide codina ceariencec: nlant rall eveteme infercted with



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 apgtripartitglRaderRatigpsidtischierin geneimakthel hrdnreined i theadenovirus

genome by in vitro or in vivo recombination. Insertion in a non-essential region of the viral ienome

(e.g., regioMENBRE2STAXSIPRSSONIA S ieBdRthedn tyiRg s grads oy tbagb Re6 ek pfésting the

immunoqu&iﬁﬁ@@ﬂbfm@&%@q}@@@m infeotegnasts ots 9 Nsatmkeoan & Shenkdd84.ciroc. Natl.
Acad. Sci. USA 81:355-35§)&Segecific initiation signals may also be required for efficient translation of

inserted antB&dy Codittys rtedOTREEE SR hait hifa G4 8BTS Tiddusn! ddtohr dAdfatjacent

sequences girthegmore, theamiliatiojueotos misst beg phasriviththadapding:iraeepf the desired
coding sequence to ensure translation of the entire insert. These exogenous translational control

signals and HAHERRSHB SRR STHARTISS: of ATAPRM OPESTIGINET BEEHMARGPAT &S &yMtHBEEsthadsticiency of

expression gay b fIHaneed¥IheinclusiafAtaRRraRiale trRPREERIPBIRANBACALIBEED!S,
transcription terminators, etc. (see Bittner et al., 1987, Methods in Enzymol. 153:51-544). In addition, a

host cell strdfdS-Be FHERARAARERTIHD R RS YHR AU &sBitifes tirb THeericl 8ehoMedEYor modifies
and procesges th& gepadiesuciiphecspegiic fashiandesiigdaSich madifisationsdegyclic

glycosylation) and processing (e.g., cleavage) of protein products may be important for the function of

the protein. DfepEht fbdR av@cﬁ%ﬁ%léfé?‘igﬁc%’fﬁall%lﬁéciﬁ‘éc%é’@ﬁﬁi’ﬁgﬂﬁ?%ﬁh@%ﬁg‘?%nslational
processing and@edificatiap-ofipreteinsandasnemaducisiARpropHaieEe!l inespshosi 3ystems can

be chosen to ensure the correct modification and processing of the foreign protein expressed. To this
end, eukaryBtS has EN< whidPRYELe ST CERG iR HRBAPROSER R ﬁﬂﬁ’@é’% &t five primary
transcript, glggosyiationcamasphiosphomylsdipnietdbe arpepRIaRUCENArhendser. Buchrammalian host
cells include but are not limited to CHO, VERY, BHK, Hela, COS, MDCK, 293, 293T, 3T3, W138,
BT483, HsSY8 TSSO OLRATHATDOCRITPOSY Fidessydast: E6r fomHer g Rty
production efi{ec@pbinantRIpteipssiabiel expigssionde prefatiedrdamaxamplenad!! lingsawhich stably
express an immunaspecific polypeptide of the invention may be engineered. Rather than using

expression AEEEHS ke- v 008/ PGS B HEFIE 060 LSO AR hFafBrigh2B¢#BBlication,
host cells canehethansipsmegewith DN gantraliadby: appreRsjaieEspiesaiameontplalements (e.9.,

promoter, enhancer, sequences, transcription terminators, palyadenylation sites, etc.), and a

selectable FEFREECEollowing the SntFEtticTRSt SRaHE F3FE R SRR e HIgHEE REEBIWEy b Gllowed to

grow for 1-2daysdenqu ainsiched nreiniaanddbemarg syvitched 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),
hypoxanthineguanine 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. Natl. Acad. Sci. USA 77:357; O'Hare et al., 1981, Proc. Natl. Acad. Sci. USA 78:1527);
gpt, which confers resistance to mycophenolic acid (Mulligan & 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 & Sons, NY; 1Criegler, 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 WO 2008/136694PCT/PT2008/000018 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 increased
by vector amplification (for a review, see Bebbington and Hentschel, The use of vectors based on
gene amplification for the expression of cloned gen&s 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
call will increace the niimber of conieac nof the marker adene <|ince the amnlified reaion ic acenciatad



The dosage amounts and frequencies of administration provided herein are encompassed by the
terms therapeutically effective and prophylactically effective. The dosage and frequency further will
typically vary according to factors specific for each patient.depending on the specific therapeutic or
prophylactigrageisaad eiistereshthessavpmty.and typeridiseasgotesdiie dhadministidon, as well
as age, body weight, response, and the past medical history of the patjent. Suitahle regimens can be
colected byRLESRIN A SPEB) U AT SRR, Bty oo X" W
2008/136694R4i4PT GRSHCHNES desagrs repetied In b diterabuse asgitedamaTeRdad irothe
Physician 's Desk Reference (561h ed., 2002)..5.7Compositions. and Methods of Admjnistering The
invention prHREL eGSO BTRA I E AR RGBS ChHpHSETHE AGAThOEBEcC
polypeptidesah thesnveption/ Theinvweidiat ddopiolides trathossabicatmebtdiiopylaxs, and
amelioration of one or mqre s toms assocjated with a disease, disorder or infection b
administeri g B BAEL AFPBRUL R Bt SR TOor BIATb Bieh CERRIGRte TROEIA of the
invention, ot gRasmaeuticalicompnsiticid coqprising ehiusipriprateionmiconjegatd motaeules of the
invention. In a preferred aspect, an immunospecific.polypeptide or fusion pgotein or conjugated
molecule, ié@ﬁ%%@éﬁl%?ﬁ él?ﬁ Hﬁ:ﬂ}"sﬁ%’%ﬁ’aﬂﬂ%ﬂ@%&é@roﬂ# §HB§P£H§8%°?§&R%W?@U§#%% or produce
undesired sigle-gffelis)rd ndasspideifiherahodimeniséhedsitjaat ialanaaioimalifeietiigblia mammal such
as non-primate (e.g., cows, pigs, horses, cats, dogs, rats etc.).and a primat ., monkey such as, a
cynomolg(?lg%%a]&%y ANEA ﬁ%flngﬁ e.t}ﬂr%?’pll}é%ﬁgqﬂse om%aéﬁﬁ%%%ug et(?télivg‘ al?r%}égﬁ%arious
delivery sysiequsnate kobied and idendie:diseckin. administer a composition comprising immunospecifie
polypeptides of the.invention, e.g., enc p‘sula;tion itndli osomes, mi r.o?art%c:;%s, gﬂcnioca sules,
recombinant C&& ¥ paffe SFORPPSBEHAE tHE HRRRINGSpcic BONPEStIS o tiisiBi Protein O
receptor-megdiates eadagythsisi&es testeoNVarantbibulchaB T <, Biall Glesan26244p9-4AaR),
construction of a nuclejc acid as %aﬁt ogta rettrovir?]LoEbother.veé:tor, etc. Methods of administering an
immunospe?fﬁil@%%f & S IRIEHREN e E BUtareHot limited to, parenteral administration
(e.g., intradetndisindcane Useliar pinirajeeri@haah dottalah oots prtisubautanitys)i e pidufd), and
mucosal (e.d., intranasa_ nd oral#ﬁgtes . In a specific embodiment, the immunospecific polypeptides

of the inverRiGH RPEAHRMSTSFER MRt Ati&ularly, intravenously, or subcutaneously. The compositions
may be administeredchbatiyneanvehientiatitenfor shamplendnainfusiprstiohelue injedided, fby

absorption through epithelial ar. mucocutaneouys.lini e.g., oral mucosa, rectal and intestinal
hucosa, ety A A DR S et P R e Ol gAY SR 4 SO A iistration
can be systesaigisitecakhkraadiieilypeffaaharyadiministaationoanaiscifie prhylaysdt efgheby use of
an inhaler or.nebulizer, and formylation wjith an agrgsolizin ent. See, e.gd., U,S. Pat. .
6,019,968; §% 8?“%0%(?6@‘&%‘6%@%@%%%86‘8]%8@8?@%%?3,é’%‘%%?&’&éﬁ?z?ﬁ?%’ﬁ%oa«
5,855,913; 5a296;540; and 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 immu§19speﬂgﬁm$§lgules of the invention may be delivered in a sustained release
formulation. The formulations provide extended release and extended half-life of administered

therapeutic Helygasotiefes. dunteohediraleasinsiistepnestiva Hie RIPLRO TS IEaR s Wit o BE HiFRMStion,
diffusion-copfrolled; sQlvani-contialied) ?@@ﬁh@ra]'@J%yﬁ@émﬁ%@éﬂ%ﬁ%ﬁogi@‘;@%ﬁﬁmﬁo&@d systems

include, for example reservoir devices, in which the immunospecific molecules of the invention are

enclosed withintiEtlclieeisnct thaeseneapie EMPerisI2EIb b4 SoptroMeBosySHEIH SRR #Srdugh a
difussion bafper, COMIPOR e SRMVRILARVICERIRCIUGH [ EXAMRIS MEBARAES CAPPRSss 2.
microcapsules, liposomes, and hollow fibers. Monolithic (matrix) device are a second type of diffusion
controlled syitéls, vHEraicahstmiIRcSpBeIfiechidl dE0ieateodssHEI e doPIGISEATRRY nRgRnt
rate-controllifig MAITX (&G, 2 RANNSL MAWReLERe-iruRosRecilicmplscHas ofhesiRvantion are
homogeneously dispersed throughout a rate-controlling matrix and the rate of release is controlled by
diffusion thréitjiehateashomonf i Jaining: ) FsBIMiCIRAcHIBINGIRERE Aiiie dBviEEnAcdGde naturally
occurring polymers. syntielicipalymers and.syninstically, modifiednatiral palyinersy apwyellas

polymer derivatives. The amount of the composition of the invention which will be effective in the

treatment, PraveAfitn o laasthbratishletsie Gr mideessyitorhicasishriatal I Bl8tssidértan be
determined gy stapdardlinicalitachiigyes of R PRt dasefens CmplRyed dndhecdRusiation wil
also depend on the route of administration, and the seriousness 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. s, 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
mav he rediiced hyvy WO 2002/1RAROAPCT/PT2002/N00NNT12 anhancina 1intalke and tieciie neneatratinn



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 pbarmacopeia for use in animals, and more particularly in humans. The term "carrier"
refers to a dﬁh%ﬁ?,ﬂgfﬂﬁﬁ?ént (e.g., Freund's adjuvant (complete and incon%?%f%%?ﬁpgm, or vehicle
with which the therapeutic is administered. Such pharmaceutical carriers 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 preferred carrier when the pharmaceutical
composition is administaraddatavenguisly f9/inesalinns,a0dagueeus,daxt -eaaﬂ&%’t%@écﬂ
solutions can also be employed as liquid_carriers, particularly for injectable solutions. Suitable
pharmaceutical %ﬁéﬁﬂ‘éﬁgﬁ YhHdi g fEKie RiEBewt seRdEions erd BECsetidPeavsrorisRcaring, achalk,
silica lgel, SO?W}:@@@@@@?&@?@' 5@@#&?&@%@ taleoseeidi %ﬁ@&é@rﬁﬁ&lﬁ@ ailkaglygerol,
propylene, glycol, water, ethanol and the like. The composition, if desired, can also contain minor
Emounts of wetHE R SR TR SgSRACcSr BHoBRHEH R ABRHLS PP kb FTIGERo o 620 ke the
form of solutionspstigpensionsy anidisitdudadetsapills, cmpisules, aoivolers] sustaied:ieleago
formulations an eI, General Jeinarefients of campasiians.of cinverion are sypplied
either separately or mixed together in unit dosage form, for xarﬁ%‘i%, as adry fyop%’iiﬁze powder or
water free concepBiigRoils afenm eitdiliss sehlisdst iftaiprtisinsly asine avigowedsesashbist ifflicating
the quantity of WD GES NG EQRASHIONGS (8RS AHNINSIS e P URION 1 kCRTYRe

dispensed with an infusion bottle containing sterile pharmaceutical grade water or saline. Where the
composition is FORHERIBTEEBY iFFECTRSIAUSR AhipRRIEL 6 fCORSHIBORM BEHIGY ARid EBafusY. SHIfideesin be
provided so thati8ite ipgrgdirntemay RednisehREON:HA administhationethe sempesiiiaes ofthe
invention can be formulated as neytral or salt forms. Pharmaceutically acceptable sa}jlts include, but
are not limited tSYRESE R IRIBERRAMTAHTA LBEIH 4y fhEes! derfvdd i Ry dRisHE Bndisisitric,
acetic, oxalic, taftsiczalzials 5686, an i dheRe, farhead 65t solilansTSuUchidsathgsederived §3m godium,
potassium, ammonj calcium ferric hydroxigles, isopr mjne, triethylamine, 2= ethylamino
ethanol, histidir%asp{;g%éﬁ’n%?% F(’:t.g é”zaﬁ %St%geg'ﬁlo\l;eaggégaﬁ?r%%il éaéﬁ gc%lﬁgr%‘ﬁ%%%%ﬁ%é?%sae RO Rit
comprising one @icAttie opteniarefiioacents agmiorinpovtcipitiseusazam osesific poiypeiticlas of the
nvention. Addiienalyn "t ALMALS ML JRMAGHC OIRGERAGUINS ageRtedize /ol g, fipatment of
ck or kit. The i

a disease can also be included in the pharmaceutical pa vention also provides a
pharmaceutical {46RBPkit @B rienguekaisnmdractisntamérs freenditcirisasemorezerthdlingredients

of the pharmaceutical:6 NP @siypasHat the iy eation: LRivnalhhess Rairtadovibsugieaniainer(s) can
be a notice in the foul, prescribed by a governmental agency regulating the manufacture, use or sale
of pharmaceuticls BFHIGRG R BPodHRECAIhiPEAB AT S TSRS S iV a PR At SlgRiG, Wyelear
manufacture, useagnaidedanhnraasiradmitidiration. chb erpreshiatipkRidienrpravidesddis that can be
used in the abo @e%plgds. one embé)dim‘en kit comprises one aor more 'mmunoIseE)eciti

. 11e anerce t 1dent: %&' WO amql(o Cl, SEauences or o wo nugletc aglt
polypeptides of the invention. In"another embodiment, a kit further:.comprises one or more other
prophylactic or ttgrepesstitagequsnoseint fdiztivd freattion obmuiseaspuiposer@g e canteiners. In
other embodimepts,the prorhylactic ort ' ent.:i ' ical.qr tic.
5.8Characterization and Demon%%%t%ar;e (?f{9 'I%%%pt)égﬁ%% l% |t)§} chl)lgn%%%%@ng gﬁ %%%%i%goﬁﬁgﬁd/or
therapeutic agefHSEBMbY ibstagapnd it avimarasbde psibseassaora® ase FiGfukdnsTBuch
animal mode!l SYs{aH%dcludanhb: 8 MR M dRIE SrBRIFKER. SAMSNONKRYSotRigS, dogs,

p

rabbits, etc. Any animal system well-known in the art may be used. In a specific embodiment of the

invention, comBIRSHHGRE e PRSBIAEBHeAnYBF e PRpEGHcR fen s requensa ih ArHBIsS el system.
SF]uch model Symﬁglwi%ﬁ&’ﬂé%ﬁiﬁﬂﬂ mﬂekg?&vast%ml&{@ﬂﬁ&]aﬁﬁmmmkg/lafai@easﬁ}dor )
therapeutic agents can be administered repeatedly. Several aspects_ of the procedure may vary suc
as the temporal’fégima: gfegof |H?§Ltl8 | Sst?‘% Wt@%ﬁ&f %‘e?gﬁgﬁﬁ’ég‘gg‘ ?ﬁg,tyahﬂ‘&\/ﬁ%ther such
agents are adntimsteredegeparately o fiasdonacimbéuremBancefthizpiophytatimantdieedierapeutic
agents of the inygnti ve tested in an animal model they can be tested in.clinical trials to
establish their e%??i&;ééi&e% 1fgb%ﬁ%%n§fﬁggﬁr%§%vﬁegéc or?é’ellﬁ% g%%rc?gﬁicgeo Wit %%%ancgﬁr of
methodologies Rﬁﬁmdime Hk?ﬁ/ebItn_1ghem@@mﬁetl}pmmsa@sa@wqmmr_ninistration as
el as toxicity pigflierathiesomAnsiionseh e daenion can e sl iR

experimentation. Toxicity and efficacy of the prophylactic and/or therapeutic protocols of the instant
invention can b%sbf&é‘rﬁﬁﬁ%ﬂ“@?ﬁhﬁ@ﬁﬁ%aﬁﬁﬁ%&ﬁﬁ@a%%@@ﬂ%§ﬁ?@ﬂ?&ﬁtﬁF@é%ﬁ’mé?ﬁ@rimental
animals, e.g., for determining the LD50 (the dose lethal to 50% of the population) and the ED50 (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 LD50/ED50. 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
dAdamane tn 1ininfected celle and therebvyv rediice cide affacte




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 ED50 with little or no
toxicity. The 852é)8g1r§§i§§/4vary within this range depending upon the dosasglfg)ﬁﬁ(’gﬂ?ﬁ%%d 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:IC50 (i.e., the

concentration opffe-@st ceampauRd thataepiaves srhall nasipalinhipiion Al BymtRms);asq

determined in c;%rlrlfc ltyre. Such information can be used to more accurately determine useful doses in
numans. Levels HSRmY Mal B MELSARRR, 1o Grripl8 By o e ARSI gulearin and
chromatographysléscEXAMPEE 8rdheNedlowing. nseihadls. sandbes grendamith fave 4 immynized rabbits

6.1Isolation and Characterizatio ospegific, Siable VH and VL Domains The following
method providelsn?grqfﬂrea%eadehqtlﬂ%?%r@gﬁs%qgégg%\‘ggﬁﬁ%WF b't}ll@QDﬂ‘é{ntﬁte%omg%sy wWhtth exhibit
unique propertidi@dordparEth 10B1luASdh pnebusds osezarhed antibbelipsrfprasdnting: high BBDiRK Bpecificity
and stability 6.1.], Yatesial bhit Immunizatj jonal) New Zealand White rabbits
were immunized with p‘)uriflgeftséi1 if, I%%/}%aé}lgl%?H%g inrgfg)@rg%re,gj'ﬁé%%ha‘?v E[}%%D@Itg g%tearu%he
course of twelv@YFESIIFHETINSRS homrdovs MegndeeaerCTYRTIe b0 oG admmivistered four

subcutaneous IealionS:dnWesleiniarvelseataA:acA HRCKIRIST RieparRd iR adiyvant

according to the manufacturer's directions (Ribi Immunochem Research, Hamilton, MT). Five days

after the final b&okt, 'S5RER ahdHEHEnsI IR HReHE! REHRSSTEY SPMITRSER TERRIPZORNA HPEYEiation RNA
Isolation and Libtalyc@lensfrubtioprdissutrmample Toesbrhiaresied andpieparedfosdolai-RNA
isolation using TRI reagent (Malegu esearch, Centre) according 1o the manufacturer's protocol.
Isolated total Rﬁ%\r%sgesg’déa \?%(% ?ﬁ%af %? = ggé{jﬁseée\ﬁ? ?Cafﬁdd‘&‘@;}&'é{r%tré{ioﬁggﬁd%‘fﬁ% were
determined by sheiétr&sholbHidtey 3 #itstsSteardi oW RS s\&iThesi be difedn tetebRiNA usiagdan oligo
(dT) primer and iptase: ript; lnvitrogen) using the ufagturer's.protocol.
Primary ampIifigg%%%{%%%%pggﬁgigcggﬁ%ggﬁﬁg%gﬁagb ee%éla%n%l%? %é]ée "ﬂhrggggi chaifis %%rll%ﬁl&wt chains
was performed Bbitg Thesonse pHme® prekdtiibBlastapiegtasp et of¢fraly apiaiectemiar; GG, 1) and

the antisense prigjrsipiesepiaalindabler& el Raf afihesRSIANLECGIONG! e hepvysanddight chains;
FIGS. 2A-B) Table 1. Se?é% Primgrs%f’or Isolation of Rabbit Vlﬁgr VL domaigs ﬁrd%f%%&id reparation
{her preferred non-limiting example of a mathematical algorithm utilized

for the comparison of sequences is the algorithm of Myers and Miller, 1988, CABIOS

Domain Primer

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 utjlizing the ALIGN
program for comparing amino acid sequences, a PAM120 weight residue table, a gap
length 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 organic 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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SDVH1-F 5GGG CCC AGG CGG CC CAG TCG GTG GAG GAG TCC TGG 3 (SEQ ID ITI\I%-llol)
SDVH2-F 5' GGG CCC AGO COG CC CAG TCG GTG AAG GAG TCC GAG 3'(SEQ ID NO: 123
SDVH3-F &' CC.AGG COG CC CAG TCG YTG GAG GAG TCC %(%)g/% é’s‘iﬁ%@&% 012
SDVH4-F 5@‘2@”@8&6%’*@0 CGG CC CAG SAG CAG CTG RTG GAG :

' TGACCCAGACTCCAZ3 (SEQID
L SDVIC1-F 5' GGG CCC AGO COG CC GAGC TCG TOM :
\N/O:14) SDVK2-F 5' GGG CCC AGG COG CC GAGC TCG ATM TGA CCC AGACTC CA3'(SEQID

A 3' (SEQ ID
; F5 C AGO COG CC GAGC TCG TGA TGA CCC AGA CTG A
mgigi SDVKSdIe:mSva I\%g; a%cused herein also refers to a polypeptide or protein which has been

modified, i.e., by the covalent attachment of any type of molecule to the polypeptide or
protein. For example, but not by way of limitation, an immunospecific polypeptide of
the invention may be 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, ete, A derivative
polypeptide or protein may be produced by chemical modifications using techniques
known to those of skill in the art, including, but not limited to specific chemical
cleavage, acetylation, formylation, metabolic synthesis of tanicamycin, etc. Further, a
derivative polypeptide or protein derivative possesses a similar or identical function as
the polypeptide or protein from which it was derived.
As used herein, the term "epitope” refers to a region on an anti gen molecule to which an
antibody specifically binds. Antigen molecules can comprise single or multiple
epitopes.
As used herein, the term "fragment" refers to a peptide or polypeptide comprising an
. amino acid sequence 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 contignous 80 amino
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
amino 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 least 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 naturaily occurring immunoglobulins and the

corresponding domains of synthetic (e.g., recombinant) binding proteins (e.g.,
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SDVA.-F 5' GGG CCC AGG COG CCGAGC TCG TGC TGACTCACT CGC CCTC 3' (SEQ ID
NO:17) WO 2008/136694PCT/PT2008/000018 Table 2. Antisense Primers for Isolation of Rabbit VII
or VI, domains from cDNA Preparation Domain Primer Sequence VH SDG-R 5 OCT GGC CGG COT
GGC CAC TRBHEAM AYG GAG OCT TAG GTT GCC C 3' (SEQ ID MAABI R EPHK|10-R 5"
COT GGC COG COT GGCC FIT GAT Tit CAC ATT GOT GCC 3' (SEQ ID NO:19) SDVKjO-R 5' OCT
GGC COG OCT GGCC TAG GAT CTC CAG CTC GOT CCC 3' (SEQ ID NO:20) SDVK42j0-R 5' OCT
GGC COG COT GGCCT'TT GAC SAC CAC

humanized antibodies, single chain antibodies, chimeric antibodies, etc.). The basic
structural 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-terminal ("C") portion of each chain defines a consta.nt'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
mnmunoglobulin molecule, e.g., 1gG, is n-V—-Cy-¢ and the structure of heavy chains of
an immunoglobulin molecule, e.g., 1gG, is n-Vy--Cpy~H--Cp—~Chs-¢ (where H is the
hinge region). The variable regions of the immunospecific polypeptides of the
invention, e.g., antibodies, consist of the complementarity determining regions (CDRs),
which contain the residues in contact with antigen and non-CDR segments, referred to
as framework segments, which in general maintain the structure and defermine the
positioning of the CDR loops (although certain framework residues may also contact.
antigen). Thus, the V}, and Vy domains have the structure n-FR1, CDR1, FR2, CDR2,
FR3, CDR3, FR4-c.

As used herein, the terms "humanized antibody" or “humanized immunospecific
polypeptide” refer to a polypeptide comprising at least one immunoglobulin variable
comprising a human framework region and one or more CDRs identified by the
methods of the invention. In some embodiments, the immunospecific polypeptide of
the invention does not comprise an entire immunoglobulin, or may comprise a sipgle
immunoglobulin variable domain (e.g., a Vy or V;, domain) and but not comprise any
other immunoglobulin domain or region (e.g., Fe, CH,, CH;, CHa, CL, etc.). The
immunospecific polypeptide (e.g., antibody or variable domain) providing the CDRs is
called the "donor” and the human immunoglobulin, or fragment thereof (e.g., variable
domain) providing the framework is called the "acceptor”. Constant regions need not be
present, but if they are, they must be substantially identical to human immunoglobulin
constant regions, 1.6., at least about 85-90%, preferably about 95% or more identical.
Hence, in accordance with embodiments wherein the immunospecific polypeptide of the
invention comprises a humanized immunoglebulin, all parts of a said immunoglobulin,

except possibly the CDRs, are substantially identical to corresponding parts of natural

22



CTC GOT CCC 3' (SEQ ID NO:21) SDVA.-R 5'CCTGGCCOGOCTGGCC
GCCTGTGACGGTCAGCTGGGTCCC3'(SEQID NO:22) The primary FOR was performed in 50 p.1
reaction volume using 25 pmol of each primer. 2.5 pl random primed or oligo-dT cDNA was used as
template (eqiRAMEFE¥EE Fig mRNA). The reaction conditions for the prinfEry FGEREM&E 1 mm at 94
C, followed by' 30/60/120 sec at 54/55/72 C for 30 cycles, and 5 mm at 72 C. All reactions were
performed with 2.5 mM MgC12, 200 1.1M dNTP (Roche Diagnostics, Brussels, Belgium) and 1.25 U
AmpliTaq Gold DNA polymerase (Roche). FOR products were separated on a 1% agarose gel and the

DNA eluted using:ihie AeiglBakesbastion kihamQR¥ @iﬁﬁﬁﬁﬁgrﬁm%él?ﬁéﬁi@@ il site.
DNA fragments were Sfj-cut, purified, aepd cloned.into E%%%emid. vector. The phagemid contained a

suppressor stop EodhHhd SR RERLE SO IBE R (e TR g Y TE P 6 OB A SR RERInsE RS  tion
(HA). Library Ligatier@nthéres3foimasitn-Appotadaiaiely SRnihefdinearized vesteaiAiassietermined
by gel electrophgresis against known amounts) were ligated with approximately a 1-3 foid excess of
insert in 20p1 réactiona containing é} ﬁ&%%%%%ﬁ%?‘(‘é%‘%ﬂ %@%ﬁﬁfggﬁﬁl\ﬁnﬁﬁ (5 w1101 s
dithioerythritol, ofihe ﬂﬁﬁ?@%&ﬁaﬁd@tﬂd’ AoBihidiga SméRachib)t the Hpatiomolecakésiveeend
igations. Ligatioggaiiaigiicuhated 1el8h aiel 4 M0 0RLL IR0 UP CLABLLINREN0048 Resuls

of the ligations and a corresponding number of cuvettes weré incubated on ice

Simultaneously™SlsEHIEE® Apetis: i Biod (ndhs frapantisan s pdonpraribngution reacdenthere added

to the electroconprienGbRGENALIARMAMShIRAGINEHE ARtbsinedOniseforimin ElsstaRoration
was performed §t 2.5kV, 25pF, and 200a. Cuvettes were immediately flushed with Iml of SOC medium

at room temperSHrHAN S HECRIR D 0x K BRETRED (BFFERST b e PERIPE 0Ot Erd8 \iYiShhen

L gt S
chloramphenicol and incubated oyernight at.37C or agemid vectqr was isolated an
electorporated ﬁt%gﬁgss Cehd BRLOHIRG BTSN %?ﬁ?@ﬁsb%S'gcl P}&‘?fe&%ﬁ%%@ﬁom%ﬂf X1 of SOC

was added and@uuresnasichstiagehefdesirat PrEHEDOMABHBS meédapaitarinvamenestadded for |h at
37C. 4.5p1 of 1p0ma/m3. garhenicil X and cultures were shaken for ther.lh at 37C
before adding Iml of VSCM1 (he%gg &%a%%%ft}ﬁ%%%%%ﬂ %%‘%*ggﬂgi% ™ nétﬂ’fur%?ﬁ?&%ﬁ%ﬁﬂmml SB
mediuni/carb adéeEFirtRe RUROTESPORdIE Wardwhakeesibree FarBamoza Ipinefisehmgstitenamycin

was added andihe cuifsras caninuedsBRIGROE! %@_ﬁ@?&k@%Ug&é&é'%i@&g%@%é%ﬁwwres
were centrifuged and the phage supernatants precipitated by adding 25m1 of PEG-8000 (polyethylene

glycol)/NaC1 arihetbatiottn fRet6Iosamh. Bhagedfadtemihigedciinm decsopalirataftand pellets
were resuspendeehim@spatificitR SiB g dh, seundewr.anddibaned dbrousibad).2nim tiamnte a sterile
tube. Library Fanning Immohilized antigens (Vif 41, Integrase, TNF-alpha, VWF, Delta4) were used
to pan the phag%%i%r%%gfo#fligfaartﬁ f&F lerr}re]UF’i%dSE&'ﬁPéi%i'h‘ﬁ%’ndf ?ﬁ%é}?m&%dﬁrﬂ% iCfotitre
plate by incubatidrstentaHjgllOf dtedByiRistesbivereginen veashpehdnid HeskedfwithdhB&IBSA 3% for
lh at 37C. 50)1 repared. lorar tg.each L.and.incubated for 2h at 37C.
Panning consisﬁgﬁg\%ﬁﬁ%%@%gﬁéa{g E)}%w%vgg ?%%gﬁ%ar%gijleﬁ ?%V r(r)?o flized %etﬁé) ﬁ/?/é)l?%f an
ELISA plate, wASHIAY, Enpisegohnjissipaasets-Cldey dsthaizedibodirdrdg metivafithelshagdlsurface),
and reamplificaligfRrinc, eACh QA eReCliRInding Slangs weiaRelcete atdamRliar, These

clones predominated after 3 or 4 rounds. Wells were washed with 1501.d TES/0.5%Tween 20.

Washing steps SRBSERhEFRIQELE Sholt S arianhediveni idmanizad mekshls fuhriarerteniisthe third
and fourth roungkriV¥a-2 008/ 366946 74P T2A88/R0BHSrises 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, see European Patent Nos. EP 239,400, EP
592,106, and EP 519,596, International Publication Nos. WO 91/09967 and WO
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If further rounds of panning were desired, phage eluates were transferred to 2m1 Kcoli cultures that
had been prepared by inoculation with 21.11 of ER2537 and incubated while shaking for 2h at 37C
until 0.D=1. The elutate exposed cultures were incubated for 15 min at RT. 6m1 of prewarmed SB
medium/cart R32%8d¥%4 and shaken Ib at 37C followed by the addition of IiIoPUB eS8 (helper
phage) and 91m1 of prewanned SB medium/carb. Cultures were shaken for 2h at 37C, followed by the
addition of 140p1 of 50mg/m1 kanamycin and then shaken O/N at 37C. Antigen coated plates were
prepared as described for the next round of panning. Panning of second round was then repeated

following the sage1profacolsAfer prRNEIZSBHCNkEY, Phags swerestesied Hydainding teantigen coated

plates (prepare >rib d ct RP-conjugated anti-HA (1:2000) to assess whether it
was Worthwhile%bi (8:o’n inuae*@ﬂfﬁ%1??&5@@%@%%@%%%&%%@&%&8&@@%& al,,
Single-Domain A Sulyttiih Rargireedrines CAST: RISn&l tatoguaplifiedli opv pGATE (Slaiagere) by PCR and
inserted into p WL I i i oRl,and Sphl, restrictiar sites to create the pE-CAT. The
5'PCR primer Eggﬁg%g?%)e%%% %Io%;éh%ogf\’/af;i%%u é?haiiér%i/\;gg' 30 &%ﬁﬁé&ko%ﬁf‘fﬁ@
sequential and &feréaBSHttoharsitisalaniieh MebedecoP6[TAG Batst befdreltw begmieing of the
SRR ot il A s SR G R R PR T M e
omail

fragments were generated %PCI‘% from each p-SDVH plasmlc?%xpressmg d pSDVL
(plasmid expreSsiRGEV B tonmilts) BERRN 9EtE Be:n e gdmI@ s CarseeRate bt paaRing. The

resulting SDVHSandrSDMbA Cehé agoaants weraigebpe ied sdigeston with theseesigoian oo
endonuclease %glhg%ggnlgd mde%%ijn%?rg%!nto the appropriately Sfil cut vector pECAT. The
pSDVH-CAT and p CCATESHEtRES e uRGIEEIAER diitAb JEEe GG Bad rordlermsat also
includes an N-t&msinal ¥4} Cadfiy. Sigreni idieafopistinsesispnenB R rodienatiNhaSRYH or

SDVL fragmenté ned into readily available vectors designed to express cloned sequences
as fusion proteins vv‘lt'hcgg‘};g5 ,%.6%,%15%%%%‘1 \\l/%lgti)? e W&ﬂg t &fso186tdes phethads of
8:1908-1911, ir¥stpisratddhartimy refenfaniog Fudts entiety dEWEsE). iCblSrampheicoigesistance
analysis Chlurasnpisanigolyegistanee aspay performed by transforming ER2738 cells.(New
England Biolabs, Inc) with éach’sin@Ie-dorﬁ%?#%%ﬁ%%%o%li %)éﬁgfﬁe&\/%io &305 Sowien ik
2008/136694PEFIFRIHEE Aoty fersmipiadseriteties were inoculated into 5 tril of SOC and

incubated at 3745 fogskdoterMext, 9 r@élggssaimﬁm with 1Rl of, 100 mg/m! ?] " icillin.was added to
each library. A total of 15 ml of e%cﬂlﬁ culture was shaken for 1 ki}g)ur at 37C. Su se%i%g%c%?% pl of 100

mg/ml ampicillin Was Added BRI Ro&ha ke Fdicale tergrites 7 endrasinmssitmissBientdium with
85 pl of 100 mghwilcemhgi tillinsieéeisi adbles i ehlURSOIOWN VRPN GPIBERAC iRl f0llayiing day, 600

pl of each cult ed to.inoculate 20 ml of SB medium containing 100_ii.g/m1 of ampicillin.
Expression of %%%@Egﬁﬁ%ﬁg%q%??n%ﬁ pr%tgfﬁﬁsew S i‘ﬁ‘dﬁ]g(l%ab% SiFBRCH B P tGakhen the
optical density @ty iadhedtiixoHEIRe0 aiikpt@heidsl ok et asal-tf&ikadp! aliquots
of each library were plated.Qo.agas VIth PTG (2 /m1) and varjous concentrations of
chloramphenicoI:EPIates were %%ubat%gg%tw ?&h%raiséy 3‘1‘?@‘3&?}’%‘3 eVeﬁff%%@'t’anéeﬁ‘/ﬁ%gquantified
as the highest fagefRacERfslaniikacantiganide melotoriescagpeiincot inftgrabens7Molncuibation period.

Stability Analysisetiapiitaiianehiigsiakilite GALIARES FHISKIGHRY W%m%lggg/%?cgﬂg@é)henicol
eun

resistance assays t&or ccggginati ns of both) was performed by monitoring t ding transition in
response to he St BPThE ﬁ%@%‘%ﬁ%@aﬁeﬁf@ M eEhloride (GdmC1) by intrinsic fluorescence.
Expressed andiisolated hbisies Weredietimeapeamcation st ltinsigilamescarcewas
determined at oqva\éelne&egtp ?Jr 80 ar 295r§n, with,.emission spectra recoded from 310to 440 nm.
Fluorescence Spectia were corractad isPBATk SBTHESH ARPET RS EETs e SORRTiSE. at lerst Andepectis
the representatife Mfodingviradrsitin endvexbibit Mmqﬂao@ﬁifﬁﬂw@n&@@é&ﬁﬁmﬁﬁ t@increasing
heat. FIG. 6B [ tative unfolding.transition curve of a VL domain of the invention in
response to in%ﬁi@%&%&%ﬁ&%ﬁ%ﬁ%ﬁ;mg[rl errqu%%gg St gﬁgé’ﬁigﬁngm% 173f1 samples
of protein werd$HBtibERN &%stnitghtrel pdogalorutibsdisncentrationadf GidmGleSequtiigrAfalysis
Vector clones ggheetgek by Ranpia .chl eni istance,.or combinations of both, were
inoculated into cugu%%lséﬁd the Cuﬁﬁ%ﬁ;’%ﬁ%%‘%{ﬁggj é\}v{ﬁﬁh&?n%M %ﬁ%m ant?bogles’ pOEYCPOnaP
(isopropyl-P-DABY et SpGiEBEIREY YnSeE¥le SiRElbiHeniy ApRbAdiery cxpiiidinty pan AbpsiS & different
sizes of fragmeniidafiey ampliicationdy RERY and Mulapatisisi@rannevhich giaastsDNA in
scveral sequeg&v%%igéfgiﬂq?%\{ frzé?dments encoding WO 2008/136694PCT/PT2008/000018 PCR
products were performad i Baralisr to st or diversityPRIRHGEHISHEE: Nare T @0 %vere then
subjected to DNA sequence analysis and expressed without gene Il 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 the2gtability 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,

QEQLMETESGGGAEGGLV1CPGASLTLTCTAS (SEQ ID NO:57); for the VH FR2 domain,
WA/ROAPCKCI EWIC (SEO ID NO:-ROY- fAar the \VH ER?2 Aoamain



Table 3.Amino Acid Sequences of VH FR1 domains selected by methods of the invention SEQ ID NO

POSITION 1-31 23 QQQLV--ESGGR----LVKPDETLTITCTVS
'-A\QLISC\;/NEIY-EggGG----LVTPGTPLTL(?I'CTVS -QSLE--ESGGG----LVQPGGSLKVSCK{AS)@ SLE-ES
GGR- - - LV CT VS 24 25 26 27 QQOLM--KSGGG----LvBPEEEMPYHRAS WO
2008/136694PCTMTNMWMMOM 28 -QSLE--ESGGR----LVTPGGSLTPTCTVS 29
-QSVE--ESGGR----LVKPDETLTLTCTVS 30

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 Ne. 2007/0003556, each of which is hereby incorporated by reference
herein in its entirety), nanobodies (see, e.g., Revets et al,, 2005, 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")
fragments, disulfide-linked bispecific Fvs (sdPFv), and intrabodies. The terms also
include immunoglobulin molecules and immunologically active fragments of
immunoglobulin molecules, i.e., molecules that contain an anfi gen binding site, and may
be of any type (e.g., IgG, IgE, 1gM, IgD, IgA and IgY), ciass (e.g., IgGy, 1gGy, 1gGs,
1gGe, IgA), and IgA,) 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, e.g., 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 Vg domain and
in FIG 4 for the V, domain; For example, the FR1 domain of & rabbit Vy domain
isolated and/or identified by the methods of the invention typically comprises from 24
to 31 amino acid residues, each 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 e al,

Sequences of Proteins of Inmunological Interest, 5% Ed. Public Healih Service, NH1,
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- --LVQPGGSLKLSCKAS 32
-QSVE--ESRGR----LVTPGTPLTLTCTVS 31 QEQLV--ESGGG---LVQ
C?QQLV--ESGGG----LVQPGGSLKLSCKAS 33 -QSMK--ESEGR----LVTPGGSLTLTCTVS 34

-QSVE--ESRGRi/YIEGGSLTLTCTVS 35 -QSVE--ESGGG----LVQPG@%%@%@%?

-QSLE--ESGGR---LVTPGGSLTLTCTVS 37 -QSVE--ESGGR----LVTP
(?EQLM--ESGGG----LVQPGGSLTLSCKAS -39 -QSLE--ESGGR----LVTPGTPLTLTOTAS 40

QQQLV--ESGGG----LVQPGGSLTLSCKAS
MD (1991), expressly incorporated herein by references). Thus, as presented in FIG. 3,
in the alignment sequnce of thei/a domain, the FR1 consists of positions I-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 V| domain the FR}
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
92-105, 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 spréad of a disorder. A prophylactically effective amount may refer to the amount of
prophylactic agent sufficient to prevent the recurrence or spread of a disease, the
recurrence or exacerbation of symptoms of a disease, or the occurrence of such in a
subject. A prophylactically effsctive 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 Tespect 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 preveniion of disease.
As used herein, the terms "single-chain Fv" or "scFv" refer to antibody fragments that
comprise 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
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41 -QSVE--ESGGR--LVTPGTPLTLTCTVS 42 -QSVE--ESRGG-—LVUGGSLKVSOKAS 43
_QSVE--ESRGG----LEKPTETLTLTCTVS 44 -QSVE--ESGGR-—LISPGGSLTLTCTVS 45
"QSLE--ESGGR---L VKPDETLTLTCTVS 46 -QSVE--ESRGR--LVTPGTPLTLTCTAS 47
_QSVE--ESRGR™ IR BDETLTLTCTVS 48 -QSVE--ESRGD--—-LVKPECG SEFITEFREHD
"QSLE--ESGGR---LVTPGTPLTLTCTIS 50 -QSLE--ESGGR-—LVTLGTPLTLTCTVS 51

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
York, pp. 269-315 (1994). In specific embodiments, scFvs inchude bi-specific scFvs and
humanized scFvs.

As used herein, the term "stable" in the context of a formulation comprising 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 Delivzary
Rev. 10: 29-90 (1993) (each of which is hereby incorporated by reference in its
entirety). Stability can bé 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 vears at 30 ° C. and/or stable
at 40 ° C. for at least 6 months. For example, the extent of aggregation following
lyophiﬁzation and storage can be used as an indicator of protein stability. For example,
a "stable" formuiation 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 Iyophilization 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 yophilized formulation
is less than about 5% and preferably less than about 3%, when the Iyophilized
formulation is stored at 2-8 ° C. for at least one year. In other embodiments, stability of
the protein formulation may be measured using 2 biological activity assay.

As used herein, the term “stable” in the context of an immunospecific polypeptide of the
nvention 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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-QSLE--ESWGR----LVKPDETLTITCTVS 52 -QSVE--ESGGG----LVQPGGSLKLSCKAS 53
QEQLV--ESGGG----LVKPEGSLTLTCKAS 54 -QSVE--ESGGN----LVTPGTPLTLTCTVS 55
QQQLM--ESGGG----LVQPGGSLKLSCKAS 56 QEQLMET,SGGGAEGGLVKPGGSLELCCKAS 57
QEQLMETEEG BEAREY LVKPGASLTLTCTAS 58 --QSLE-ESGGR----L\VFBETI MY VS 59
--QSVE-ESRGD----LVKPGASLTLTCTAS 60 --QSVE-ESGGR----LITPGGSLTLTCTVS 61
--QSLE-ESGGD----LVKPGASLTLTCTAS
state {N) and the unfolded state (U), which is normally separated by a higher enefgy
transition state (T8S). 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, e.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 armount" 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 arnount may also
refer to the amount of the therapeutic agent that provides a therapeutic benefit 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

treatiment or management of a disease, e.g., sufficient to enhance the therapeutic
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62 --QSVE-ESRGR----LVTPGTPLTLTCTVS 63 QEQLMETESGGG----LVKPGASLTLTCTAS 64

- QSLE-ESGGD----LVQPGASLTLTCTAS 65 -QQQLV-ESGGD---LVKPEGSLTLTCTAS 66
--QSLE-ESGGD----LVKPEGSLTLTCTAS WO 2008/136694PCT/PT2008/000018 Table 4.Amino Acid
Sequences S VHER¥Hdmains selected by methods of the invention SEEBERRSCSACAEIRIMENT
POSITION 45-58 67 WWRQAPGEGLEWIG 68 WVRQAPGKGLQYIG 69

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

a disease.

4. BRIEF DESCRIPTION.OF THE FIGURES
FIG. 1 Schematic representation of primer position in the nucleotide sequence of the
heavy chain variable domain

 FIG.2A-2B  Schematic representation of primer position in the nucleotide sequence
of the light chain variable domain; (A) x chain; (B) X chain.
FIG3 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.
F1G. 5 Schematic representation of expression vector allowing expression of SDVL
and/or SDVH domains as fusion proteins with CAT.
FIG. 6A-B Intrinsic fluorescence of the unfolding transition curves of a
representatinve SDVI, domain of the invention. (A) Heat induced unfoiding; (B)
GdmCl induced unfolding.

5. DETAILED DESCRIPTION
51  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 immunoglobulin
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 loops
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WVRQAPGKGLEWIG 70 WWRQAPGKGLDWIG 71 WVRQAPGEGLDWIG 72 WVRQAPGKGLEYIG
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WVRQAPEKGLEWIG 77 WWRQAPGKGLEWIA 78 WFRQAPGKGLEWIA 79 WFROAPGKGLEWIG
WO 2008/136694 PCT/PT2008/000018

and/or framework regions in recombinant immunospecific polypeptides. The rabbit
scaffold sequences (including scaffold residues) or novel CDijrame\r;rork 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, singie
domain immunopeptides, e.g., single domain antibodies.

The present invention encompasses the production of novel rabbit Vy or V, domains
with specificity for a given antigen, or epitope thereof. In particular, the invention
provides for a method of producing rabbit Vg or Vi domains said method comprising:
(a) selecting from a phage expression library a set of DNA sequences that encode rabbit
Vg or V. domains that immunospecifically bind to a desired antigen or epitope thereof
(aiso known as phage “panning™) and (b} expressing the set of sequences,‘ or a subset
thereof, in bacteria as a fusion protein with chloramphenicol acetyliransferase (“CAT™)
and selecting bacteria that have chloramphenicol resistance by virtue of CAT
expression. In alternate embodiments, the present invention pravideis for a method of
producing rabbit Vi or Vi domains, said method comprising (a) expressing sequences
of DNA or cDNA encoding Vy or V. domains of rabbit immunoglobulins in bacteria as
a fusion protein with CAT, (b) selecting bacteria that have chloramphenicol resistance
by virtue of CAT expression and obtaining the set of DNA sequences encoding ‘the
rabbit Vi or Vp 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 Vg or Vi domains that immunospecifically bind to a
desired antigen or epitope thereof (i.e., panning the library for iﬁnnunospeciﬁc binding
to the antigen or epitope). In certain embodiments, the present invention encompasses
methods for the production of a rabbit Vi or VL domain wherein the phage foanning 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, eg, cloning the DNA or cDNA sequence

encoding the Vi or V. domain iato an expression vector that comprises a nucleotide
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sequence encoding CAT and a prt;moter sequence that drives fusion protein expression.
The invention further encompasses the Vy and/or Vi domain, 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
domain, CH; domain, CH; domain, CH; domain, Fc domain, gtc.). 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 moiecules of the invention may be formed using any method known in
the art and/or described herein, ¢.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 V 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 Vy and/or more than one Vi 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, polyclonal 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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Table 5.Amino Acid Sequences of VH FR3 domains selected by methods of the invention SEQ ID NO
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including, but not limited to, Fab fragments, F(ab") fragments, disulfide-linked
wbispeciﬁc PFvs (sdFv), énd intrabodies, and epitope binding fragments thereof In
“particular, the immunospecific polypeptides, e.g., antibodies, of the present invention
include single domain antibodies or immunoglobulin molecules and immunologically
active portions of immuno globuliia 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 ény member of the Leporidae family (e.g., rabbits and hares) and are preferably
derived from rabbits (e.g., New Zealand White rabbits). Iﬁ certain embodiments, the
polypeptides of the invention are humanized monoctonal 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, efc.) 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, etc.) 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 imnmunospecific 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, 33, 54, 56 and 38, in the heavy chain
domain CDRI 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 ight chain
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variable domain FR3 position 91) of the invention with mutations (e.g., one or more
amino acid subétitutions) in any of the above. In specific exampie.é, 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 FR2 domain, a glutamic acid; at position 54 in the Vi FR2 domain, an arginine; at
position 46 in the Vi FR2 domain, a glycine; at position 58 in the Vi FR2 domain, an
alanine; at position 44 in the Vy CDRI domain, a cysteine; at position 59 in the Vg
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; af position 45 in the Vy FR2
domain, a lysine; or at position 91 of the V_ 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
immunospecifically 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
variable 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 CDRI 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 immunospegific polypeptides
having one or more of, at position 46 in the Vi FR2 domain, a phenylalanine; at
position 53 in the Vy FR2 domain, 2 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 Vy FR2 domain, an alanine; at position 44 in the Vy CDRI domain, a cysteine; at
position 59 in the Vy CDRI 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, 2

cysteine. The scaffold residues identified herein may maintain or enhance the avidity
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and/or affinity of the immunospecific polypeptide for the antigen, /. e.' epitope, to which
they immunospecifically bind, in particular, for embodiments of the invention
comprising single domain binding proteins, i.e., a polypepiide conlprisiﬁg 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) cén 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, ie., 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
celiular ligand or other protein, ctc. Any of numerous chemical moziiﬁcations may be
carried out by known techniques, including, but not limited to, specific chemical
cleavage, acetylation, formylation, metabolic synthesis of tunicamycin, ete.
Additionally, the derivative may contain one or more non-classical. amino acids.

In certain embodiments, the immunospecific molecules of the inveﬁtion are ;nodiﬁed to
increase serum half-life in vivo. Methods well known in the art to increase serum ha§f~
life include conjugation or fusion to 'antibody domains including, but not limited to,
antibody constant regions including Fe and/or hinge regions (see for example, U.S.
Patent Nos. 5,565,335, and 6,277,375, each hereby incorporaied by reference in its
entirety, including all references cited therein), and/or other known elements such as
interferon and/or thymosin targeting peptides, and permeability increasing proteins (see,
e.g., U.S. Patent Nos. 6,319,691 and 5,642,570, respectively, each qf which is
incorporated herein by reference in its entirety, including all references cited within
cach respective patent). Where the immunospecific molecule of the invention
comprises an [gG 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 FeRn binding fragment thereof (preferably a
Fc or hinge-Fc domain fragment). See, e.g., International Publication No. WO
98/23289; Internationa) 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 invention, include the use
non-natural amino acids, for exampie 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 invention may contain modifications to the C-and/or N-terminus
which ii;clude, 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 temminus 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-Balbas ef al.,
(2000). EMBO J. 19(4):662-71; see also Takemura 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 immﬁnospeciﬁc 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 to assay the affinity of an antibody for a particular

antigen.

35



TTEDTATYFCGR 113 YASWVNGRFT | SSRNAQNTLYLQLNS L-- TAADTATY FCAR 114
YASWVNGRFT | S S DNAQNTVDLQLNSL- - TAADTATY FCAR 115 YANWAKGRFT S S -KT S-
TTVDLKI T S P- - TTEDTATYFCAR 116 YANWAKGRFT 1 S -KTS -TTVDLEIASP--
TTEDTATYROVHIFYASWAEGRFT 1 S -KASS TTVDLKMTSL-- PCT/PT2048/000018

Standard techniques known to those skilled in the art 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 immunospeci;ﬁc 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 polyethyleneglycol (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-termimus of said
poiypefatides 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
preferable to use chimeric or humanized molecules, _
Nucleic acid sequences encoding rabbit Vi or Vi domains that immunospecifically bind
to an antigen and/or an epitope are selected for both affinity and stability using
secquential 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 functional 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 Afiinity Selection Using Phage Display

Rabbit yH or Vi domains that immunospecifically 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 immunospeci»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 03/11236; WO 95/15982; WO
95/20401: 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, 35,427,908, 5,516,637, 35,780,225; 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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137 The phage display libraries for use in the methods of the invention may be obtained

commercially or derived from the antibody repertoires of naive or immunized rabbits as
described herein and/or known in the art. As is known in the art, the polypeptide
encoded by the nucleic acid in the phagemid vector, and thus expressed on the surface
of the.phage, may be a single rabbit Vi or V| domain, may be a single chain antibody,
may be a scFv or may be any fragment of the rabbit heavy or light chain. In certain
embodiments, each phage particle expresses a single variable domain on its surface. In
alternate embodiments, the phage particle expresses a Vi and a Vi 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.z., fd, M13, f1, If1, ke, ZJ/Z, Ff, etc.) or
class II phages (e.g., Xf, 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 Il capsid protein (plfi)
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 antigefi can be isolated from the library using screening
methods known in the art (see, e.g., Gherardi et all., 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,
microtitre 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 targét amino acid sequence to facilitate detection by anti-
target antibody-enzyme conjugates. Bound phage particles may be removed under

increasingly stringent wash conditions to select for increasing binding affinity. The
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stringency of the wash condition can be increased by any method known in the art, e.g.,
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 stablhty analysxs

Phage display technology can be used to increase the affinity of an Immunospemﬁc
polypeptide of the invention for a target antigen and/or epitope. The technology,
réferred 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 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 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 Natl. Acad. Sci. USA 95:6037; Yelton et al., 1995, I Immunoiégy
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, including, but not
limited to ELISA, western blot, swrface plasmon resonance (e.g., BIAcore) 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 Vg 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
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Light Chain Variable Domain Tables 7-10 present representative sequences of rabbit light chain
variable framEhAHE&H74ins selected by stability assay and phage pannif§T8datisiei%halysis 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, WYQQKPEKPPTLLIS
(SEQ ID NO:1RFp8enthe PG OR Prater ISES 1ING nbagyafer tiem Y0 BR 3ddenainined by

GVPPRFSGSGHRIIPYELFGGVQAEDVATYYC (SEQ ID NO: 183) or
GVSSRFKGSGSGTQFTLTISGVQCADAATYYC (SEQ ID NO:205); and for the VL. FR4 domain,

FGAGTNVEIK (SE&FsaidiyadicsrasepaeidsHbEmmopammificnolipyptides of the invention,
or fragments thereof, that have a high binding affinity for the antigen of interest. Ina

specific embodiment, an immunospecific polypeptide of the present invention or
fragment thereof has an association rate constant or k., rate (antibbdy (Ab)+rantigen
(Ag) Ab-Ag) of at least 10° M 57, at least 5x10° M s, at least 10° M s, at least
5x10° M 87, at least 107 M 57, at least 5x107 M 57, or at least 10° M s7. In a
preferred embodiment, an immunospecific polypeptide of the present invention or
fragment thereof has a k., of at least 2x10° M s, at least 5x10° M! s at leé.st 108 !
5’1, at least 5x10° M s'l, at least 10" M M s, at least 5x107 M s, 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 107 s
! less than 5x107 s"l, less than 10 s, less than 5x102 s'l, less than 107 s, less than
5x107 57, less than 107 s, less than 5x10™ s, less than 10° s, less than 5x107 s,
less than 10°® 577, Tess than 5x10°® 57, less than 107 s, less than 5x107 s, less than 107
s'i, less than 5x10°% 3"5, less than 107 57, less than 5x107 S'il, 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 s, less than 5x10° s,
jess than 107 s, Iess than 5x10° s, less than 107 s, less than 5x107 s, less than 107
5!, legs than 5x10® 571, less than 10 5™/, less than 5x10°° s, or less than 107957,

In still other embodiments, an immunospecific polypeptide of the. present invention or
fragment thereof has an affinity constant or K, (kon /kosr} Of at least 10> M, at least
5x107 M, at least 10° M, at least 5x10° M, at least 10* M, at least 5x10° M., at
least 10° M, at least 5x10° M, at least 10° M, at least 5x10° M, at least 107 M, at
least 5x10’ M", at least 10° M’;, at least 5x10° M"E, at least 10° M"], at least 5x10° M‘i',
at least 10 M™, at least 5x10'"' M, at least 10'" M", at least 5x10'! M, at Jeast 1012
M, at least 5x10' M, at least 10 M, at least 5x10% M, 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 (Kotr /kon) of less than 107 M, less than 5x107 M, less than
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WO 2008/136694PCT/PT20081000018 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 enf2rf&¥St4btlity and/or affinity to the VL domain. Amino acid Be&REMEBHEcording to
the positions within the sequence alignments presented in FIG. 4. Table 7.Amino Acid Sequences of
VL FR1 domains selected by methods of the invention SEQ ID NO ALIGNMENT POSITION 1-23 150
ELVLTQTPPSLSASVGETVRIRC 151 ELDMTQTPASVSEPVGGTVTI KC 152 ELVLTQT PS

PVSAAVGGTVTIRGAL 3B SQTPROMGRRMG TV ks diad BUVE M TRSIBASERY GET AT IKC

155 ELVLTQT B8 Sy S0V EIIaNT4EP 1ess than 5x10° M, less than 107 M, Tess than 5%107
M, less than 107 M, less than 5x10°% M, less than 107 M, less than 5%x107 M, less than
10710 M, less than 5x10710 M, less than 107! M, less than 5x10"7 M, Iess than 1072 M,
less than 5x10°12 M, Tess than 10°% M, Tess than 5x10™ M, less than 10™ M, less than
5x107% M, less than 1077 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 scluble, are properly folded, and resist aggregation
during recombinant expression.
The method of stability selection is based on assessing solubilit}; of the recombinant
protemn as expressed in E. coli as a fusion with chloramphenicol acetyltransferase
(“CAT’;), the enzyme responsible for conferring bacterial resistance to the antibiotic
chlioramphenicol. 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 resistan‘ce to chloramphenicol), however, 1s significantly lower
when the gene is expressed in a fusion protein with insoluble protein than when
expressed as a construct 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
iarge 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
1.4 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 15 mM, or at least 20 mM
chloramphenicol. The bacteria may be fransformed, 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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assessment of alterations in intrinsic fluorescence, assessment of thermal denaturation,
eg., 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 (AGw.u) as 2 method of determining
stability. In certain embodiments AGy.y of the molecules of the invention is about 1
kl/mol, about 2 kI/mol, about 4 ki/mol, about 6 kJ/mol, about 8 ki/mol, about 10
kl/mol, about 12 kJ/mol, about 14 k)/mol, about 16 kJ/mol, about 18 kJ/mol, about 20
kJ/mol, about 21 kJ/mol, about 22 ki/mol, about 23 kJ/mol, about 24 kJ/mol, about 25
kJ/mol, about 26 kJ/mol, about 27 kI/mol, about 28 kJ/mol, about 29 ki/mel, about 30
kl/mol, about 32 ki/mol, about 34 kJ/mol, about 36 kJ/mol, about 38 kJ/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.

5.2  Humanized Molecules

In preferred embodiments, the immunospecific polypeptides of the invention and/or
fragmeﬁts thereof are humanized. A humanized molecule of the present invention is a
polypeptide comprising at least one immunoglobulin variable domain (or 2 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.c.,
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 a 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
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effector function which may be required. In some embodiments, the’ constant domains
of the humanized molecuies of the invention are human IgA, IgE, 1gG or IgM domains.
In a specific embodiment, human IgG constant domains, especially of the IgGl and
12G3 isotypes are used, when the humanized molecules of the invention are intended for
therapeutic uses and antibody effector functions are desiréd. In alternative
embodiments, [g(G2 and IgG4 isotypes are used when the humanized molecule of the
invention is intended for therapeutic purposes and antibody effector function is not
required,

In some embodiments, the immunospecific polypeptides of the invention 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 a CL domain. The imumunospecific polypeptide, or fragment, of the
imvention may comprise a receptor antibody selected ifrom any class of
immunoglobulins, including IgM, 1gG, 1gD, IgA and IgE, and any isotype, including
1gGy, IgG,, 1gGs and IgGys. In some embodiments, the constant dornain 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 IgG; class.
The humanized molecule of the invention may comprise sequences from more than one
class or 1sotype, and selecting particular constant domains to optimize desired etfector
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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produced using variety of technfques 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 5 19,596; Padlaﬂ, 1991,
Molecular Immunology 28(4/5):489-498; Studnicka et al., 1994, Protein Engineering
7(6):805-814; and Roguska et al., 1994, Proc Natl Acad Sci USA 91:969-973), chain
shuffiing (U.S. Pat. No. 5,565,332), and techniques disclosed in, e.g., U.S. Pat. Nos.
6,407,213, 5,766,886, 5,585,089, International Publication No. WO 9317105, Tan et al.,
2002, I. Immunol. 169:1119-25,~Ca1das et al., 2000, Protein Eng. 13:353-6(}; 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., 19935, Cancer Res. 55:1717-22, Sandhn, 1994, Gene
150:409-10, Pedersen et al., 1994, ]. Mol. Biol. 235:959.73, ] oﬁes et al., 1986, Nature
321:522-525, Riechmann et al., 1988, Nature 332:323, and Presta, 1992, Curr. Op.
Struct. Biol. 2:593-596. Ofien, 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 improve, antigen binding (i.e., substitution the scaffold
amino acid sequences andfor residues identified by the methodé 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 al.; 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; 3,
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 framework region. In other
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ALIGNMENT POSITION 60-91 183 GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC 184
GVSSRFKGSGSGTEFTLTISGVQCDDAATYYC 185 GVSSRFKGSRSGTEYTLTISDLECADAATYYC
186 GVSSRFKGSGSGTEFTLTISDVQCDDAATYYC 187
GVPSRFKGEEBEREET TISDLECADAATYYC 188 GVPSRFRGSGSG TERFIHSEMMAEDAATYYC
GVSSRFKGSGSGTQFTLTISDLECDDAATYYC 189 190
GVPSRFKGSGSGTEYTLTISGVECDDAATYYC 191 GVPPRFSGSGAGTQFTLTISDLECDDAATYYC

embodiments, at least two and preferably all three CDRs of the donor rabbit Vy and/or
V1 domains are grafted onto the recipient framework regions.

5.3  Chimeric Molecules
A chimeric molecule of the invention is a molecule in which different portions of the
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 2i9:1202; Oi et al.,
1986, BioTechniques 4:214; Gillies et al., 1989, J. 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 framework
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 Immunelogy 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.).

54  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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192 GVPSRFKGSGSGAQFTLTISDLECDDAATYYC 193
GVPSRFKGSGSGTQFTLTISDLECDDAATYYC 194 GVPSRFKGSGSGTEFTLTISGVQCDDAATYFC
195 GVPSRFKGSGSGTQFTLTISDVVCDDAATYYC 196
GVPSRFKCEB S TISSVECDDAATYYC 197 GVPSRFSGSGSGTEERTSMBBDDAATYYC
198 GVPPRFSGSGSGADYTLTIGGVQAEDAATYYC 199
GVPSRFKGSGSGTQFTLTISDVQCDDAATYYC 200 GVSSRFKGSGSGTQFTLTINDLECDDAATYYC
201 GVPSRFKGSGSGTQFTLTISDVVCDDAATYGC 202
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 00 or at least 100 amino acids of the
polypeptide) to generate fusion proteins. The fusion does not necessarily need to be
direct, but may oceur through linker sequences. The immunospecific polypeptides of the
invention may be used for example to target heterologous polypeptides to particular cell
types, either in vitro or in vivo, by fusing or conjugating the heterologous polypeptides
to molecules of the invention that exhibit immunospecificity for particular cell surface
teceptors. Alternatively or additionally, the heterologous polypeptides, in particular
antigen binding heterologous polypeptides, 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 €.g., PCT
Publication No. WO 93/21232; EP 439,095; Naramura et al., 1994, Immunol. Lett.,
39:01-99; U.S. Pat. No. 5,474,981; Gilhes et al., 1992, Proc Natl Acad Sci, 89:1428-
1432; and Fell et al., 1991, J. Imrunol., 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 2
therapeutic agent or drug moiety that modifies a given biological response. Therapeutic
agents or drug moieties are not to be construed as limited to cﬁassicai 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 including, but 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.,
TWNF-.beta., AIM I as disclosed in PCT Publication No. WO 97/33899), AIM I (see,
e.g., PCT Publication No. WO 97/34911), Fas Ligand (Takahashi et al,, 1994, J.
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GVSSRFKGSGSGTQFTLTISGVQCADAATYYC WO 2008/136694PCTTPT2008/000018 Table
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Immunol., 6:1567-1574), and VEGI (PCT Publication No, WO 99/23105), a thrombotic
agent or an anti-angiogenic agent (e.g., angiostatin or endostatin), or a biological
response modifier such as, for example, & lymphokine (e.g., in‘gerleukiml{ ("TL-1"),
interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), granulocyte macrophage colony
stimulating factor ("GM-CSF"), and granulocyte colony stimulating factor ("G-CSE")),
macrophage colony stimulating factor, ("M-CSF"), or a growth factor (e.g., growth
hormone ("GH"); a protease, or a ribonuclease.

Immunospecific polypeptides of the invention can be fused to marker sequences, such
as a peptide to facilitate purification. In preferred embodiments, the marker amino acid
sequence is a hexa-histidine 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 inciude, but are not
limnited to, the hemagglutinin "HA" tag, which corresponds to an epitope derived from
the influenza hemagglutinin protein (Wilson et al, 1984,Cell, 37:767, hercby
incorporated by reference in its entirety) and the "flag" tag (Knappik et xaI., 1994,
Biotechniques, 17(4):754-761, hereby incorporated by reference in ﬁs entiretyj.

The present invention further includes the use of compositions comprising heterologous
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, eg, 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. Scj. 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 (coHcctiVely refefred 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
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210 FAFGGGTELEIL- WHAT IS CLAIMED IS: A method for producing a rabbit VL or VH domain that
immunospecifically binds to an antigen and that shows a desired solubility, stability, and/or lack of
aggregation, wherein said method is a first method comprising: a) selecting from a phage expression
library a set %’W&’?gﬁi‘ences that encode VH or VL domains that imm LA 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 bacteria as a fusion
protein with CAF;SctathaditsanErzniats tearecditahigiive nitoliesmtd hrechividoietamGATs pxpression,

and obtaining seguiepags.ARCoding FaPbikH grewt. siamains frosm thegsglestedsacisia, whgreby said

bacterial resistance to chloramphenicol conferred by said CAT-fusion cofreldtes with solubility,

stability, and/ortack-6FSoBe JRiEA 6 Shid 198duénEe fiRiion Biatrchnalwhardm Saldasetettion is at a
chloramphenicabosnqeaimtiBRaufitE a0 seloststion saidAesived, splulityrgiabiity. gsdigglack of
aggregation, WEerein the r&c%inagt%; gl?(v,t d‘}%rllnfglin has a Tm of at least 54C and/or exhibits a Kd
for said antigen 0T N6 gréXter s 2 » or 8 SETHE e ot Eokipising: tresppatssitg ¥huences of
DNA or cDNA thailizatoneavi-herehit idomainseih hantricmesia fusianproieiNwitc GAids whekein said
DNA or cDNA e j om.a biological sample of a rabbit containing. cells that
express immu%@%ﬁn@%?%?%?ﬂr%%g%%gigaﬁ%h%%[cﬂ%?/a:%%ﬁ reD r%dpﬁ%é)ﬁigc%es?gé%%ig YMHue of CAT
expression, an8%Blsrh@hbeitg stlieeigériocteduodimyagziois/by crvi-prontaPER armtlvenselected
bacteria, wherepiesicibasietioh yalannede &hieramRepisaLsapierred by said CAT-fusion

correlates with solubility, stability, and/or lack of ‘aggregation of said sequence fused to CAT and

wherein said sIBERSFFRIGION P AP FERERFCERR e eifirc Rl REpIERs ceaiugateddesired

solubility, stabiliiygandionlogkietaegieoation WwheleinotbalaComhinanty i LnYdideral) has a Tm of
at least 54C andx/or e]xhibits.a thlf r szlid antit?en of nosgreater than 20 nM; and c)selecting from a
phage expression TBrary DREA $a4 08 SRt g g siqTbPAA ARsATSiMRSHAES HimtiseEpR &fically bind

to said antigenpwhefeircksichlistingiprprepareth from, daicrsetofiregiensess argsuddsetinasgof 2. The
method of claimJ, yhersin. sai it B ical,sample.is from a rabbit that has been immunized with
said antigen. 3. The method ggcigag#n%é%\%@%%ﬁbi %%E.}H?ﬁ}%t n‘%’e"t??ééﬁ?ps%é% ‘%*%r‘enﬁ%%‘t‘é’é‘ Eh& or more

times or wherefi§i¢atahir Ststngemcbrenpite pt)desepelatstbsincer rinshadimesiods Eneymethod of

claim 1, wherelesigiRioloaical SamBlecAINPHRS BIaSMAARUS ¥ MBhRid RO MAaW, grappendix
tissue. 5. The method of claim 4, wherein said samgle comprises lymphoid tissue and said lymphoid

tissue is spleePalifSor PR G enistalss. tHEREPE aifPtRlsw haitéinoaradpeRiET is not

immunogenic ipefainegpeiiatfeil 6. NMTethostei PRI RbkwhReil Ridspiegliordsjatachiaramphenicol
concentration(%f at!faai%[ %HS mM. 8. A polypeptide that immunospecifically binds an antigen, wherein

said polypeptide' CShprises SHEBIBH B PIARERARE U De MG Shdditedls: dhrawgh 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 accomplished
by coupling the polypeptide of the invention io 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
materials such as, but not limited to, luciferase, luciferin, and aequorin; radioactive

material such as, but not limited to, bismuth (*°Bi), carbon (“’*Q), chromium e,
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(a) a VH FR1 domain having the amino acid sequence
QEQLMETESGGGAEGGLVKPGASLTLTCTAS (SEQ ID NO: 57);  (b) a VH FR3 domain having
the amino acid sequence YATWVNGRFTLSRDIDQSTGCLQLNSLTAADTATYYCAR (SEQ ID NO:
95); (c) ¥ Or%RIEothain having the amino acid sequence ELVLTQTPFEYBAS®HE$VRIRC (SEQ
ID NO: 150) (d) a VL FR3 domain haying the amino acid sequence
GVSSRFKGSGSGTQFTLTISGVQCADAATYYC; (SEQ ID NO: 205); or (e) a VL FR4 domain
haying the amino acid sequence FAFGGGTELEIL (SEQ ID NO:210). 9.The polypeptide of claim 8
further comprisintyaitt |€36bpneiadrine ({)°8)V HARRtomaititadyind thy, apinmaciPteguehss)
WVRQAPGKG |G (SER) : 69); 186, (0). 8. VH B4 doimainhaying the aming acid,sequence
WGQGTLVTVé%%@b‘ﬂIE%’&’l@%?]M ((h}{ég,ﬁi?éﬁﬁ} ﬁ?r%ﬁ‘aina%yi%%theqéﬁg ﬁ%l"a%i@ skquénce
ELVLTQTPSSVIARVGETaRiNG DG 5E)1), mih g iR Nomh aiolybding:th€ Mioino acid
sequence WYQQIREKPPFLLS (SEQUR N T4 SN AP BRRPKLLLRES {05181

(1) a Vi. FR3 domain hayjng t ¥ ] sequence . o .
GVPPRFSGSHESHmY L ReGVRAEmAirny € (BER mihemiuss(; Bu), saxprivvl KRSmdmain

having the amipguagighsetiigenceel@ie TNYEIKSRRHDMNE2Q6)qL0F8e palyRaRtide@helim 8 or 9,

2t position 46, TG i R (i, S0l B A PR S ey R U REdomain, an
arginine at posititiutd (()indhe ¥ HRBdhronianiglycineas perifonBd Qokithe MhifkRa domain,
an alanine at p%%%%@aggi;e@ aiﬂdtrr]l%n\{a 'ga[gtli?\}edgarpaiariggr?eggsr%tn i%%gosg&igcrfitﬁﬁz;ally, any of the
above fracer radio metals may exhibit therapeutic effect when 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 cyiocidal agent), a therapeutic agent or &
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, actinomycin D, I-dehydrotestosterone,
glucocdrticoids, procaine, tefracaine, lidocaine, propranclol, 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-fluorouraci!
decarbazine), alkylating agents (e.g., mechlorethamine, thioepa chlorambucil,
melphalan, carmustine (BSNU) and lomustine (CCNU), cyclothohsphamide,‘ busulfan,
dibromomannitol, streptozotocin, mitomycin C, and cisdichlorodiamine platinum (II)
(DDP) cisplatin), antbracyclines (e.g., daunorubicin (formerly daunomycin)} and
doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomyein), 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 usefu] for the ireatment or prevention

of diseases that are caused by over-expression or misexpression of genes and diseases

brought about by expression of genes that contain mutations. The mechanisms of
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(9) in the VH CDR2 domain, a cysteine at position 59; (h) in the VH FR4 domain, an arginine at
position 126; (i) in the VL FR2 domain, a phenylalanine or a tyrosine at position.39; (j) in the VL FR2
domain, a lysine at position 45; or (k) in the VL FR3 domain; a cysteine at position 91 wherein said
positions aré"&ctYRiit the positions of the VH domain or VL domain seqtieHE&24PiMALs in FIGS. 3
and 4, respectively. 11.A polypeptide that immunospecifically binds an antigen, wherein said
polypeptide comprises one or both of a rabbit VH or VL domain, and at least one of () a VH FR2
domain having the amino acid sequence WVRQAPGKGLEWIG (SEQ ID NO: 69); (g) aVH FR4
domain hayingsiRNansciovitgidrsel usode o/ GQBT I kBSHSMGhDaMQEE32)s., Profsaeyhi FR1

domain havi ing acid se; VL TOTPSSVSAAVGGTVTI EQ ID NO: 155); (i)
VL FR2 domar g b o R R L 1S {0 T RS o
WYQQKPGQRIORLLPYI S EGS; e IBtyagner &) ZentbreRO0 BeimnteaN2 56, camhofwbidequence
GVPPRFSGS%E%Yi;%gt\g@wéﬁ\ﬁ%ﬁgt@,mgi 183); or (k) a VL FR4 domain

having the amino acid sequence FGAGTNVEIK (SEQ ID NO:206); and wherein said polypeptide
further comprid¥8 5P eSS 28N BERYAG SPREHEC\VRPIREP Rl the pREmfismfite B easiRgsies; @) in the
VH FR2 domaithetaguttioReis st@oaitiondidadeydminendd bR3LMaiNc 3R-a@iRing-aliggsition 54;

b eV R DAL 1 el RS B0V Yol AfIEs OF radcactve materiale). 1n ceriats o "
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 iacorbofated i)y réferencé 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 exampies of such moieties include protein A, G proteins, albumin, albumin
interacting peptides (e.g., gp60, gp30, gpi8; see, e.g., Schnitzer et al.,, 1992, J Biol
Chem 34:24544-24553); and protein transduction domains (see, e.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 {fibronenctin, or active fragments thereof, as
well as albumin and/or fibronectine binding proteins, e.g., aIbumin 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, J 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 Aniibodies For Immunotargeting Of Drugs In
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(f) in the VH CDR1 domain, a cysteine at position 44, (g) in the VH CDR2 domain, a cysteine at
position 59; (h) in the VH FR4 domain, an arginine at position 126; (i) in the VL FR2 domain, a
phenylalani% OEQ%SWEO(%LEE at position.39; (j) in the VL FR2 domain, a lysine ata%(l)sition 45; or (K) in the
VL FR3 doma%; a cysﬁt’elne at position 91 wherein said positions are SE3G &sﬁ?g(’ﬂﬁ)sitions of the
VH domain or VL domain sequence alignments in FIGS. 3 and 4, respectively. 12. The polypeptide
according to claim 8, 9, 10, or 11, wherein said polypeptide does not have one or more of a CHI
domain, CH2 domain, CH3 domain or CL domain; or does not have one of a VH or VL domain; and
wherein a VH aladtetlOheeanyof saidqelypentidetialdiedo fahDaacee MiespyoORAgGeIE geily ecpoly peptide
that allows selecfign at amphenicol concentration of at least 1.8 mM when fused to CAT;
wherein the Vi DV DR T A T L1 el R o e A HEQDRARP ot
camelized. 13l piob}isd i Siadizamy (2/Fich Rossseotat @infrise, d 98Boip\V/62 oM Aitutdl The
polypeptide of ¢lai i Sn ise.a .\, ig:0f i bhit. 15. The
polypeptide of g%ﬁnﬁ:éﬁ g’s ﬁ”‘é:t@g%gi‘%%srgﬁ@%ﬁn‘g%&%& ?geﬁgp%rl;/}%g%égé %f claim 12,
which does notssHapris dorogkmaideinedise GesRieleg eabhné bhivicr ArplistRse ftrkist any one
o clams 12 e auyesns samorsen CHdonanedba I psBmOMG ARy s

-16, whic S not comprise . domain. 19. The polypeptide of any one of claims 12-16, whic
does not compﬁﬁﬁrﬁ’ﬁﬁfd ﬁ?aiﬂi%z%f*%ﬂ@kﬁgfgpéﬁﬁagdé’f iAWY saitl aRROR RO Rot
immunogenic irmntiisedtss Bos.CadeeT Megeolipeptid Flof-ogaiBdawnherdinahiyl podspeptigesid durther
conjugated to a,therapeutic agen albumin-interactingpeptide,.a fibgo in interagti eptide,
fibronectin, albﬁﬁﬁa?ﬁ%%ﬁﬁsﬁ,ac?r&prooer%eé. 5 rigﬁn A 'olg%/‘%ogn%plzgi'r%’t%%ggoﬁ%%%pﬂ%ﬁc ording to
claim 8, 9, 10, miartuse anbaraiycndoirpsiatedrbeme by tereote 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.

Altematively, 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
particularly 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 Vy
domain, may be conjugated to liposomes using previously described methods, see, e.g.,
Martin er al., 1982, J. 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, 7.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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wherein a VH or VL domain of said polypeptide folds to form a soluble, non-aggregative polypeptide
that allows selection at a chloramphenicol concentration of at least 1.8 mM when fused to CAT;
wherein the VH or VL domain has a Tm of at least 54C; and wherein the VH or VL domain is not
camelized. 250 AHEBbdy or fragment of claim 22, wherein said antiboB§ & REHREMYERain antibody,
a single domain antibody, a minibody, a diabody, a bispecific antibody, or a nanobody; or wherein said
antibody is an antibody fragment that is a Fab, Fab', F(ab")2 or Fv fragment. 24. The antibody or
fragment of claim 22, wherein said antibody or said fragment does not comprise a C1-11 domain. 25. A

chimeric or hum@m@@wwi%%mg antRosbues frsamentioh aneneakrlaing-A8r 41aRatie

antibody or fragment of any one of claims 22-25, wherein said antigen is not immunogenic in mice or

rats. 27. The antBBtFeSr HRGRREIFE oFRRLHH 2B hEpEIRCBEIISantilb oYU A5 ebigidyuiisgiblonjugated
to a therapeuticlagieshiMe aloiumis; Inlgacinl Reptidame filkangetindnteraginanepiide, fasgpectin,
albumin, protein A,torgrotgin G. 28. A fusion 9{0 pegétide comprising C T{used to a VH or VL domain,
said VH or VL d8maii tg%ﬁﬁessln(a’?ﬁ%n&?@%%p e 3t @r&i?fﬁ%ngfﬁfn‘?@, 5B rILEHHORDY fusion
polypeptide acchifigSteratalin 2dilided iipossaieis\ik¢ orefératiynpedpafeltissiogputyatsdtublglycol.
non-aggregativ ide that.all [ lor henicol concentration of at least 1.8
mM when fusec?: f%o k@%},gﬁ' &wli?e};g!l)r%o 3%%%%%%%%@??5@%@%@%%? g%ég'gf%%&l}%ﬁﬁcfa}waﬁérein the
Vti or VL domaiRQinBilamesiAsi4 3G 1A #dion[solyp eptidRSedrEBis it GRS fhddd Iditmaanebody or
fragment accordingitmargeae af Caige #2272 Bigh AJUSiotopiRRRIAS SADIeing ¢dvb.fyped to the

polypeptide according to any one of claims 12-21. 32. A polynucleotide encoding a fusi_on polypeptide

according to anyoh¥ ¥ taifh€oal B0 I Lo somps desihi 98tkdf:doipesing e fifshime

according to claBivpiys3Acfs hosticel qomvisingaihe aalynuoteotiterdceRseinBiglglaim33035. The host

cell according t im 34, w eli?'& ng%cﬁﬁ” %a bacterial ¢ 002SEQLIST SEQUENCE
nvesti

LISTING <110> ToehnoPhse, QAR 18’%9’8&%%@%%%‘%{%1 ; Shélotfed SR 190>
Engineered RaldbiegBthvdyeralizild BDiitailisdndicses Therpaftidtreintl fefda@2nthbi> US
60/916,226 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 immunological
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 exzample using immunological or
btochemical 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 immunospecific
binding and cross-reactivity of the molecules of the invention include, but are not
limited to, competitive and non-competitive assay systems using techniques such as

western blots, radiotmmunoassays, ELISA. (enzyme linked immunosorbent assay),
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<151> 2007-05-04 <160> 210 <170> Patentln 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 BRI &M 4Trp Ile 354045 Gly Thr lle Ser Thr Gly Gly Ser THr /P20 KM Eer 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 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

"sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, gel
diffusion precipitin reactions, immunodiffusion assays, agglutination assays,
complement-fixation assays, immunoradiometric assays, fluorescent immunocassays,
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 Moleéular 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 pla:smon resonance based assays known in the art for
characterizing the kinetic parameters of the interaction of the immunospecific protein
with an antigen and/or epitope of interest. Any SPR instrument commercially available
mcluding, but not limited to, BlAcore Instruments, available from Biacore AB
(Uppsala, Sweden); 1Asys instruments available from Affinity Sensors (Franklim,
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 used
in the instant invention. For a review of SPR-based technology see Mullet et al., 2000,
Metha&s 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 incorporated 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. 6,373,5 77;‘6,289,286;
5,322,7198; 5,341,215; 6,268,125 are contemnplated in the methods of the invention, all
of which are incorporated herein by reference in their entirety.

Briefly, SPR based assays involve immobilizing 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 specialized surfaces designed to optimize the binding of a

molecule to the surface. A variety of sensor chips are commercially available especially
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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 Page 1 1050025EQLIST 151015 Leu Thr Leu Thr Cys Thr Ala Ser
Gly Phe Ser Leu Asn Ser Gly Tyr 202530 Met Glu Thr lle Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu
Tyr 354045 NEPGNFEWETyr Thr Gly Asp Ser Ala Ser Tyr Ala Ser Trp AlaP565568%J8%R, 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 859095 Arg Arg Gly Tyr Asn Ser Gly Trp Gly Ala Glu Asn Leu Trp Gly Gin 100105110

from the companies listed supra, all of which may be used in the methods of the
invention. Nonlimiting examples of sensor chips include those available from BiAcore
AB, 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, direbt covalent
coupling via amine groups, direct covalent coupling via sulfhydryl groups, biotin
attachment to avidin coated surface, aldehyde coupling to carbohydrate groups, and
attachment through the histidine tag with NTA chips

55.1 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 Vy or V;I_ 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 en 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. Nail. Acad. Sci, U.S.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 denatwred salmon sperm DNA. | I—beridizétions are
carried out in the same solution with the following modifications: 0.02% PVP, 0.02%
Ficoll, 0.2% BSA, 100 pg/ml salmon sperm DNA, 10% (wt/vol) dextran sulfate, and 5-
20 X 10° cpm *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
SSC, 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. Fiiters are

blotted dry and exposed for autoradiography. If necessary, filters are washed for a third
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Gly Thr Leu 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 %s Cys I_é;s Ala Ser Gly 202530 Phe Ser Leu Ser lle Asn Tyr Trp lle Cys Trp Val Arg Gin
Ala Pro 354845 &1/1398°61y Leu Glu Trp lle Gly Cys Val Tyr Thr Asp Asp*Eil/*EePS508888 Thr Tyr Tyr
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 105002SEQLIST

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 striﬁgency 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-HCI (pH
7.5), 1 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 pg/m] denatured
salmon sperm DNA, Filters are hybridized for 48 h at 65° C. in prehybridization
mixture containing 100 pg/ml denatured satmon sperm DNA and 5-20 X 10° cpm of
32p.Jabeled 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 coxiditions 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 Souns, Inc.; see especially, Dysoﬁ,
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 encoding an immunospecific polypeptide of the invention may be
generated from nucleic acid from a suitable source (e.g., a ¢<DNA 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
sequencé 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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100105110 Tyr Asn Phe Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 115120125 <210> 4 <211> 124
<212> PRT <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 ‘I;yr 202530 Gly lle Ser Trp
Val Arg Gin W&%‘?ﬁ!@ﬁ? ffys Gly Leu Glu Trp Val 354045 Ala Tyr lle Tyr Bo ﬁ?ﬁﬁ?wqg?ﬁ%hr 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 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  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 tecl;niqués, si:ce 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, Corrent 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, deletions,
and/or insertions.
In a specific embodiment, one or more of the rabbit CDRs identified by the methods of
the in§enﬁon 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, I. Mol. Biol. 278: 457-479 for a listing of human framework
regioﬁs). Preferably, the polynucleotide generated by the combinati;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 discuésed
sypra, 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 technigues known in the art, to clone the nucieic 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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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 Leu 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 Page 3
1050028EQ\!)@%96W8?F3%W Cys lle Tyr Ala Gly Ser Ser Gly lle Gly Tyr TV KF H%8EH 8er 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 Thr Tyr' Phe Cys Ala Arg Pro val Gly Tyr Gly Gly Phe Trp Asp Leu
100105110

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 techpiques, 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 col,z:, or, preferably,
eukaryotic cells, especially for the expression of whole recombinant immunoglobulin
molecule. In particular, mammalian cells such as Chinese hamster ovary celis (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 variety 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

T ' !
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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 Leu Ser Ala Ser Val Gly 151015 Glu
Thr Val Arg lle Arg Cys Leu Ala Ser Glu Asp lle Tyr Ser Gly 202530 lle Ser Trp Tyr GIn Gin Lys Pro
Glu Lys Pro‘ﬁ?ozqgﬁflg@ﬁ‘ieu lle 354045 Ser Gly Ala Ser Asn Leu Glu AIFEKF VIR 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 <210> 7 <211> 114 <212> PRT <213> Oryctolagus

polypeptide coding sequences; plant cell systems infected with recombinant virus

expression vectors (e.g., caulifiower mosaic virus {CaMV) and tobacco mosaic virus
(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 (e.g.,
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
vectorsl(lnouye & Inouye, 1985, Nucleic Acids Res. 13:3101-3109; Van Heeke &
Schuster, 1989, I. 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 (AcNPVY} 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 polyhedrin promoter).
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<400> 7 1050025EQLIST 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 Gl Gﬂin Pro Pro Lys Leu 354045 Leu lle Tyr Arg Ala Ser Asn Leu
Arg Phe 505% O"q_%ﬁ{/’“Ser Gly Ser Gly Thr Gin Phe Thr Leu Thr lle setPEsrB)

Ala Ser Gl
TR

Val Pro Ser
80 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 <211> 109 <212> PRT <213>

Oryctolagus <400> 8

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
poly‘peptide 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 a 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 8§1:355-359). 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, franscription terminators, etc. (see Bittner
etal., 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 nsed. Such mammalian host cells include but are not limited to
CHO, VERY, BHK, Hela, COS, MDCK, 293, 293T, 3T3, W138, BT483, Hs578T,
HTB2, BT20 and T47D, CRL7030 and Hs578Bst.

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

of the invention may be engineered. Rather than using expression vectors which
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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 Yt B/ BAE4Thr Leu Thr lle ser Asp Leu 65707580 Glu Cys REB/REWIRIGOMNE Thr Tyr Tyr
Cys Gin Gly Ala Tyr ser His 859095 1050025EQLI5T 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

contain viral origins of replication, host cells can be transformed with DNA controlled
by appropriate expression control elements (e.g., promoter, enhancer, sequences,
transcription t{erminators, polyadenylation sites, etc.), and a selectable marker.
Followiﬁ‘g' 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 t"i_w 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
poiypeptide 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 phosphoribosyliransferase (Lowy et al., 1980, Cell 22:817)
genes can be emploved in tk-, hgprt- or aprt-cells, respectively. Also, aniimetabolite
resistance can be used as the basis of selection for the following genes: dhir, which
confers resistance to methoirexate (Wigler et al., 1980, Proc. Natl. Acad. Sci. USA
77:357; O'Hare et al., 1981, Proc. Natl. Acad. Sci. USA 78:1527); gpt, which confers
resistance to mycophenolic acid fMuIIigan & 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 & Somns, 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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Thr Val lle lle ASn Cys Gin Thr Ser Glu Ser lle Ser Asn Trp Leu 202530 Ala Trp Tyr Gin Gin Lys Pro
Gly Gin Pro Pro Lys Leu Leu lle Tyr 354045 Asp Ala Ser Lys Leu Ala Ser Gly Val Pro Ser Arg Phe Lys
Gly Ser 505560 Gly Ser Gly Thr Gin Phe Thr Leu Thr lle Ser Gly Val Gin Cys Asp 65707580 Asp Ala
Ala Thr Tyr W @Qgﬁﬁﬁ%ly Gly Tyr Ser Gly Ala Thr Asn 859095 Asn A|a1’ﬁ~yi'i8’8 %“I’if“éﬁ/ Thr Gin Leu
Thr Val Thr Gly 100105 <210> 10 <211> 35 <212> DNA <213> Avrtificial Sequence <220> <223>
Synthetic primer <400> 10 gggcccaggc ggcccagtcg gtggaggagt cctgg35 <210> 11-<211> 35 <212>
DNA <213> Artificial Sequence <220> <223> Synthetic primer <400> 11

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
increaéed by vector amplification (for a review, see Bebbington an& Hen{schél, The {xse
of vectors based on gene amplification for the expression of cloned genes in mammalian
qeﬂs 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 ampiiﬁed 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.
Alternatively, 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 ¢cIINA 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., ton exchange,
affinity, particularly by affinity for the specific antigen after Protein A, and sizing
column chmmatography), centrifugation, differential solubility, or by any other standard
technique for the purification of proteins.

5.6 Prophyiactie and Therapeutic Methods
Immunospecific polypeptides of the present invention that function as a prophylactic
and or therapeutic agents against a disease, disorder, or infection can be administered to
an animal, preferably a 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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gggcccaggc ggcccagtcg gtgaaggagt ccgag35 Page 6 1050025EQLIST <210> 12 <211> 35 <212>
DNA <213> Artificial Sequence <220> <223> Synthetic primer <400> 12 gggcccaggc ggcccagtcg
ytggaggagt pcggg% <§10> 13 <211> 37 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic prl%er 2500%% 3 gggcccaggc ggcccagsag cagcetgrtgg agtcecgg JAGLFRYP1 > 38 <212>
DNA <213> Artificial Sequence <220> <223> Synthetic primer <400> 14 gggcccaggc ggccgagctce
gtgmtgaccc agactcca38 <210> 15 <211> 38 <212> DNA <213> Artificial Sequence <220>

Immunospecific polypeptides of the invention can be administered in combination with

one¢ or more other prophylactic and/or therapeutic agents useful in the treatment,

preventjon 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 lmited to the

adrninistration 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 poinis 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 édministered less

than 1 hour apart, at about 1 hour apart, at about 1 hour to about 2 hours apart, at about

2 hours to about 3 hours apart, at about 3 hours to about 4 hours apart, at about 4 hours

to aﬁout 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 prophylactically 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

severit}.r 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,

1 . ) '
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<223> Synthetic primer <400> 15 gggcccaggc ggccgagctc gatmtgaccc agactcca38 <210> 16 <211>
38 <212> DNA <213> Atrtificial Sequence <220> <223> Synthetic primer <400> 16 gggcccaggc
ggccgagcte g}%aé}%accc_agactgaa% <210>17 <211> 40 1050025EQLIST <212> DNA <213> Atrtificial
Sequence < §§§§>‘94’Synthetic primer <400> 17 gggcccaggce ggccgad’&?f’ﬁ?é%‘fﬁg?;‘fﬁlﬁgtcgccctc40
<210> 18 <211> 46 <212> DNA <213> Atrtificial Sequence <220> <223> Synthetic primer

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
treatment, prophylaxis, and amelioration of one or more symptoms 5ssociated 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, is 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,
rais 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
immunbspeciﬁc polypeptide or fusion protein, receptor-mediated enddcytosis (See, e.g.,
Wu and Wu, 1987, I. Biol. Chem. 262:4426-4432), construction of a nucleic acid as part
of a retroviral or other vector, eic.
Methods of administering an immunospecific polypeptide of the invention include, but
are not limited to, parenteral administration (e.g., infradermal, intrémuscular,
intraperitoneal, intravenous and subcutaneous), epidural, and mucosal {e.g., intranasal
and oral rontes). In a specific embodiment, the immunospecific polypeptides of the
invention are administered intramuscularly, intravenously, or subcutaneously. The
compositions may be administered by any convenient route, for example, by infusion or
bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., oral
rucosa, rectal and intestinal mucosa, etc.) and may be administered together with other
biologically active agents. Administration can be systemic or local. In addition,
pulimonary 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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<400> 18 cctggccggc ctggccacta gtgactgayg gagccttagg ttgcccd6 <210> 19 <211> 37 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic primer <400> 19 cctggccggc ctggcctttg atttccacat
tggtgce37 <210> 20 <211> 37 <212> DNA <213> Artificial Sequence <220> <223> Synthetic primer
<400> 20 ccwg%g?:(&élgﬁétgégcctagg atctccagct cggtccc37 <210> 21 <211> BRI HNNE 213>
Artificial Sequence <220> <223> Synthetic primer <400> 21 cctggccggc ctggcctttg acsaccacct
cggtcecc37 <210> 22 <211> 40 <212> DNA <213> Artificial Sequence 105002SEQLIST <220>

20; 5,98’5’,309; 5,934,272; 5,874,064; 5,855,913; 5,290,540, .and 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 Ii)rovide extended release and extended half-life of
administered therapeutic polypeptides. Controlled release systems suitable for use
include, without Hmitation, diffusion-controlled, solvent-controlled and chemically-
controlled: systems, Diffusion conirolled systems .inciude, for example reservoir
devices, in which the immun'ospeciﬁc molecules of the invention are enclosed within 2
device such that release of the molecules is controlled by permeation through a
difussion barrer. Common reservoir devices include, for example, membranes,
capsules, microcapsules, liposomes, and hollow 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 polj?mers 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 technigues. The precise dose to be employed in the
formulation will also depend on the route of administration, and the seriousness 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 modei test systems.
Generally, humanized immunospecific polypeptides, e.g., antibodies, have a longer
half-life within the human body than immunospecific polypeptides, ¢.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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<223> Synthetic primer <400> 22 cctggccggc ctggecgcect gtgacggtca getgggtecc40 <210> 23 <211>
25 <212> PRT <213> Oryctolagus <400> 23 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 2025 <210> 24 <211> 24 <212> PRT <213>
Oryctolagus ¥4306%2¥ B Ser val Glu Glu Ser Gly Gly Gly Leu val Thr Pr& 682 9981451015 Leu
Thr Leu Thr Cys Thr val Ser 20 <210> 25 <211> 24 <212> PRT <213> Oryctolagus <400> 25 Gin Ser

Leu Glu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly ser 151015 Lea Lys val Ser Cys Lys Ala Ser 20
<210> 26 <211> 24 <212> PRT <213> Oryctolagus <400> 26

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 gélatinous
material, including membranes, such as sialastic membranes, or fibers. Preferably,
when administering an immunospecific polypeptide of the invention, care must be taken
to uge materials to which the immunospecific 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 compositions 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 Pharmaceutical 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 2 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 acceptable carrier, .
In a specific embodiment, the term "pharmaceutically acceptable” means approved by a
regulatory agency of the Federal or a statc government or listed in the U.S.

Pharmacopeia or other generally recognized pharmacopeia for use in animals, and more
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Gin ser Leu Glu Glu Ser Gly Gly Arg Lea Val Thr Pro Gly Thr Pro 151015 105002SEQLIST Leu Thr
Leu Thr Cys Thr Val Ser 20 <210> 27 <211> 25 <212> PRT <213> Oryctolagus <400> 27 Gin Gin Gin
Leu Met Lys Ser Gly Gly Leu Val Gin Pro Gly Gly 151015 Ser Leu Thr Leu Ser Cys Lys Ala ser
2025 <210>%8 ¥5¥ i%‘“%’lﬁ <212> PRT <213> Oryctolagus <400> 28 Gin SEFFLZ eSPRF Ser Gly Gly
Arg Leu Val Thr Pro Gly Gly Ser 151015 Leu Thr Pro Thr Cys Thr Val Ser 20 <210> 29 <211> 24
<212> PRT <213> Oryctolagus <400> 29 Gin Ser Val Glu Glu ser Gly Gly Arg Leu val Lys Pro Asp
Glu Thr 151015

particularly in humans. The term "carrier” refers to a diluent, adjuvant (e.g., Freund's

adjuvaﬁt (complete and incomplete), excipient, or vehicle with which the thérapeutic is
administered. Such pharmaceutical carriers 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. Wateris a preferred carrier when
the pharmaceutical composition is administered intravenously. Sahne solutions and
aqueons dextrose and glycerol solutions can also be employed as lquid 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 chloride, 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, emuision, 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 sachetfe indicating the quantity of active agent. Where the composition is to be
administered bjf infusion, it can be dispensed with an infuston botéle containing stetile
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 corapositions 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 wifh 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
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Leu Thr Leu 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 Leu val Thr Pro Gly Thr Pro 151015 Leu Thr Leu Thr Cys Thr val Ser
20 105002SEOLIST <210> 31 <211> 25 <212> PRT <213> Oryctolagus <400> 31 Gin Glu Gin Leu
Val Glu Ser &R2ER/&%°t eu Val Gin Pro Gly Gly 151015 Ser Leu Lys Leli SéF Y& R1a ser 2025
<210> 32 <211> 25 <212> PRT <213> Oryctolagus <400> 32 Gin Gin Gin Leu Val Glu Ser Gly Gly
Gly Leu Val Gin Pro Gly Gly 151015 Ser Leu Lys Leu Ser Cys Lys Ala Ser 2025 <210> 33 <211> 24

<212> PRT <213> Oryctolagus
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 compesitions 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
phannéceuﬁcals or biological 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 embédiment, a kit further comprises one or rgzore 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 includé, 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,
combiﬁations 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 of administering the
prophylactic and/or therapeutic agents, and whether such agents are administered
separately or as an admixture.

Once the prophylactic and/or therapeutic agénts of the invention have been tested in an
animal model they can be tested in clinical trials to establish their efficacy. Establishing
clinical triais 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

67



<400> 33 Gin Ser Met Lys Glu Ser Glu Gly Arg Leo Val Thr Pro Gly Gly Ser 151015 Leu Thr Leu Thr
Cys Thr val Ser 20 <210> 34 <211> 24 <212> PRT <213> Oryctolagus <400> 34 Gin Ser Val Glu Glu
Ser Arg Gly Arg Leu Val Thr Pro Gly Gly Ser 151015 Leu Thr Leu Thr Cys Thr val Ser 20 <210> 35
<211> 24 1B8OHPEEGIIST <212> PRT <213> Oryctolagus <400> 35 GRCEETRAUFEINEBIU Ser Gly Gly
Gly Leu Val Gin Pro Gly Gly Ser 151015 Leu Lys val Ser Cys Lys Ala Pro 20 <210> 36 <211> 24
<212> PRT <213> Oryctolagus <400> 36

experim"ental 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/EDse. 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 unsed, 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, reducé 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 EDsp 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 1Cs (i.e., the concentration of the test compound that achieves a
half-maximal inhibition of symptbms) 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 Isclation and Characterization of Immunospecific, Stable Vy and V,

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

Rabbit Immunization (Optional)

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

integrase, TNF-alpha, vWF, or Deltad4 over the course of twelve week. The rabbits were
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Gin Ser Leu Glu Glu Ser Gly Gly Arg Leu val Thr Pro Gly Gly Ser 151015 Leu Thr Leu 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 Leu val Thr Pro Gly Gly ser 151015 Leu Thr Leu Thr Cys Thr Val Ser 20 <210> 38 <211> 25
<212> PRT ¥21398330%blagus <400> 38 Gin Glu Gin Leu Met Glu Ser GIf 281§ t0801%/al Gin Pro
Gly Gly 151015 Ser Leu Thr Leu Ser Cys Lys Ala Ser 2025 <210> 39 <211> 24 <212> PAT <213>
Oryctolagus 105002SEQLIST <400> 39 Gin Ser Leu Glu Glu Ser Gly Gly Arg Leu Val Thr Pro Gly Thr
Pro 151015 Leu Thr Leu Thr Cys Thr Ala Ser 20

administered four subcutaneous injections at 2-3 week intervals of 50 ug purified
protein prepared in 1 ml adjuvant according to the manufacture;r’s directions (Ribi
Immunochem Research, Hamilton, MT). Five days after the final boost, spleen and
hone 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 TRI 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 table 1 (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 c¢cDNA

Preparation
Domain | Primer Seqguence
SDVHI-F 5*GGG CCC AGG CGG CC CAG TCG GTG GAG GAG
TCC TGG 3* (SEQ ID NO:10)
SDVH2-F 5* GGG CCC AGG CGG CC CAG TCG GTG AAG GAG
VH TCC GAG 3’ (SEQ IDNG:1 1)
SDVH3-F 5* GGG CCC AGG CGG CC CAG TCG YTG GAG GAG
TCC GGG 3’ (SEQ ID NO:12)
SDVHA-F 5* GGG CCC AGG CGG CC CAG SAG CAG CTG RTG
GAG TCC GG 3 (SEQ ID NO:13)
SDVKI1-F 5* GGG CCC AGG CGG CC  GAGC TCG TGM TGA
CCC AGA CTC CA 3’ (SEQ ID NO:14)
SDVK2-F 5" GGG CCC AGG CGG CC  GAGC TCG ATM TGA
VL CCC AGA CTC CA 3’ (SEQ IDNOQ:15)
SDVK3-F 5 GGG CCC AGG CGG CC  GAGC TCG TGA TGA
' CCC AGA CTG AA 3’ (SEQ ID NQ:16)
SDVA-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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<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 Leu 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 151852813947 eu Thr Cys Thr Val Ser 20 <210> 42 <211> 24 &R BRAFWIY 3>
Oryctolagus <400> 42 Gin Ser Val Glu Glu Ser Arg Gly Gly Leu val Gin Pro Gly Gly Ser 151015 Leu

Lys Val Ser Cys Lys Ala Ser 20 <210> 43 <211> 24 <212> PRT <213> Oryctolagus <400> 4
105002SEQLIST 151015 ' ’ ’ ’

Table 2. Antisense Primers for Isclation of Rabbit VH or VL domains from cDNA

Preparation
Demain | 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)
SDVKj10-R 5 CCT GGC CGG CCT GGCC TTT GAT TTC CAC
ATT GGT GCC 3’ (SEQ ID NO:19)

SDVEKjO-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)
SDVA-R s CCT 6GC  CGG  CCT  GGC €
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 cDNA 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 uM dNTP (Roche Diagnostics,
Brussels, Belgium) and 1.25 U AmpliTaq Gold DNA polymerase (Roche). '
PCR products were separated on a 1% agarose gel and the DNA ecluted using the
QlAguick 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 (Hisg) 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 fojd excess of insert in
20ul reactions containing 1X ligase buffer (50mM Tris pH7.5, 5SmM MgCly, 1mM
dithioerythritol, 1mM 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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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 PROZAEN#f44Thr 151015 Leu Thr Leu Thr Cys Thr Val Ser 20P€3PE2098884Y > 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

Results of the ligations and a corresponding number of cuvettes were incubated on ice
for 10min. Simultaneously, electrocompetent Z.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, 25pF, and 200€.
Cuvettes were immediately flushed with 1ml of SOC medium at room temperature and
the cultures shaken at 250mpm for 1h at 37°C or 30°C. Cultures were then spread on LB
agar 'platés containing 100pg/ml ampicilin, 30pg/ml kanamiycin, and 17pg/ml
chloramphenicol and incubated overnight at 37°C or 30°C.

Phageniid vector was isolated and electorporated into host cells according to
manufacturer’s protocols. After electroporation, 5ml of SOC was added and cultures
were shaken for 1h at 37°C. 10m! of SB medium/carb was then added for 1h at 37°C.
4511 of 100mg/m! carbenicillin was next added and cultures were shaken for another
1h at 37°C before adding iml of VSCMI13 (helper phage; 10" pfu/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. 280yl 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
plycol)NaCl and incubation on ice for 30min. Phage was cenirifuged from the
supernatant and pellets were resuspended in 2 ml of TBS/BSA 1%, spun down and
filtered th.réugh a 0.2um filter into a sterile tube. : '
Library Panning

Iimnubirlized antigens (Vif, Gp41, Integrase, TNF-alpha, vWF, Deltad) were used to pan
the phage expression library for immunospecific binding. Antigen was bound fo a
microtitre plate by incubation overnight O/N at 4°C. Plates were then washed and
blocked with TRS/BSA 3% for 1h at 37°C. 50l of freshly prepared phage library was
added to each well and incubateé 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,
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 predominated after 3 or 4 rounds.

Wells were washed with 150ul TBS/0.5%Tween 20. Washing steps were increased

fom S in the first round to 10 in the second round and 15 in the third and fourth round.
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105002SEQLIST Leu Thr Leu Thr Cys Thr Val Ser 20 <210> 48 <211> 24 <212> PRT <213>
Oryctolagus <400> 48 Gin Ser Val Glu Glu Ser Arg Gly Asp Lea Val Lys Pro Glu Gly Ser 151015 Lea
Thr Leu Thr Cés Thr Ala Ser 20 <210> 49 <211> 24 <212> PRT <213> Oryctolagus <400> 49 Gin Ser
Lea Glu GIu%8rBR/ &R Arg Lea Val Thr Pro Gly Thr Pro 151015 Lea ThPEEHTPAEEY ¥y 1le Ser 20
<210> 50 <211> 24 <212> PRT <213> Oryctolagus <400> 50 Gin Ser Lea Glu Glu Ser Gly Gly Arg
Lea Val Thr Lea Gly Thr Pro 151015 Lea Thr Lea Thr Cys Thr Val Ser 20 <210> 51 <211> 24 <212>
PRT <213> Oryctolagus <400> 51 Gin Ser Lea Glu Glu Ser Trp Gly Arg Leu Val Lys Pro AS Glu Thr

If further rounds of panning were desired, phage eluates were transferred to 2ml E.coli
cultures that had been prepared by inoculation with 2l of ER2537 and incubated while
shaking for 2h 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 1ml of VCSM13 (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 Sfif 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, e.g., the PCFN1 vector (see Maxwell, et al., 1999, J Prot Sct 8:1908-1911,
incorporated herein by reference in its entirety; F1G. 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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151015 Lea Thr lle Thr Cys Thr val Ser 20 105002SEQLIST <210> 52 <211> 24 <212> PRT <213>
Oryctolagus <400> 52 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 BRZEEIERPEly Gly Leu Val Lys Pro Glu Gly 151015 Ser LeFGHF TR FAPIES /s 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

transformation mixfures were inocculated into 5 mL of SOC and incubated at 57°C for 1
hour, Next, 10 ml of SB medium with 3 [l of 100 mg/ml 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 ul of 100 mg/ml ampicillin was added and cultures shaken for one hour at 37°C.
Then, 85 ml of SB medium with 85 ui of 100 mg/ml ampicillin was added and cultures
grown overnight at 37°C. The following day, 600 4l of each culture was used to
inoculate 20 m! of SB medium containing 100 ug/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 incubation at 37°C,
100 ul aliquots of each library were plated on agar plates with IPTG (200 pg/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 t

Confirmation of the stability of clones selected by pamning and/or chloramphenicol
resistance assays {or combinations of both) was performed by monitoring the wnfolding
transition in response to heat or increasing concentration of guanidium chloride
(GdmCH 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 spectra were
corrected for background fluorescence of the solution. FIG. 6A depectis the
representative unfolding transition curve of a Vi 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 fo increasing concentrations of GdmCl; prior to
fluorescence measurement, 6 UM 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 PTG
(isopropyl-B-D-thiogalactopyranoside) and tested for binding. DNA fingerprinting
(analysis of different sizes of fragments after amplification by PCR), and A/l analysis

(enzyme which digests DNA in scveral sequences) of antibody fragments encoding
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<400> 55 Gin Gin Gin Leu Met Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 151015 Ser Leu Lys Leu
Ser Cys Lys Ala Ser 2025 <210> 56 <211> 31 105002SEQLIST <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 YEPBRIBEI‘Cys Cys Lys Ala Ser 202530 <210> 57 <211> FCEPBYBEPE 1 3>
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

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 III 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 FR1 domain,
QEQLMETESGGGAEGGLVKPGASLTLTCTAS (SEQ ID NO:57); for the VH FR2
domain, WVRQAPGKGLEWIG (SEQ ID NQO:69); for the VH FR3 domain,
Y ATWVNGRFTLSRDIDQSTGCLQLNSLTAADTATYYCAR (SEQ ID NO:95); and
for the VH FR4 domain, WGQGTLVTVSS (SEQ 1D NO:139).
Ad@itioual point mutation studies indicated that the presence of one or more of the
following amino acid residues. conferred enhanced stability and/or affinity to the Vu
domain: a phenylalanine at position 46 (within the FR2 domain), a glutamic acid at
position 53 (within the FR2 domain), an argimine at position 54 (within the FR2
domain), a giycine at position 36 {within the FR2 domain), an alanine at position 58
(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. It is
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 FI1G3.
Table 3. Amino Acid Sequences of Vg FR1 domains selected by methods of the

invention
SEQ ID WO ALJTGNMENT POSITION 1-31 v
23 QQQLV-—-ESGGR—--—-—LVKPDETLTITCTvs
24 —QSVE~-ESGGG-—--~LVIPGTELTLICTVS B
25 ~QSLE--ESGGEG--~~LVQPGGSLKVSCKAS
26 ~QSLE--ESGGR~-~~LVTPGTPLTLTCTVS
27 OOQLM~~KSGGG——-—~LVQPGGSLTLSCKAS B
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202530 <210> 58 <211> 24 <212> PRT <213> Oryctolagus <400> 58 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 151018 18t eu Thr Cys Thr Ala Ser 20 <210> 60 <211> 24FDRPRG00HY 3>
Oryctolagus 105002SEQLIST <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 Gin Ser Leu Glu Glu Ser Gly Gly Asp Leu Val Lys Pro Gly Ala Ser

28 ~0SLE--ESGGR-~~~LVTPGGSLTFTCTVS
28 -QSVE--ESGGR~-~-~LVKPDETLTLTCTVS
30 ~Q8VE~~RBESRGR~~=~LVTPGTPLTLTCIVS
31 QEQLV-~ESGGG-~--~LVQPGGSLKLSCKAS
32 Q0QLV~--ESGGG--~~LVQPGGSLKLSCKAS
33 ~QSMK~~ESEGR~~~-~LVTPGGSLTLTCTVS
34 ~Q8VE=~-ESRGR-~-~LVTPGGSLTLTCTVS
35 | =QSVE~-~ESGGG—~-—LVQPGGSLKVSCKAP
36 ~QSLE--ESGGR~~~~LVTPGGSLTLTCTVS
37 ~08VE--ESGGR~-~~LVTPGGSLTLTCTVS
38 QOEQLM--ESGGG----LVQPGGSLTLSCKAS
39 ~QSLE~-ESGGER~~~-LVTPGTPLTLTCTAS
40 Q0QLV~~ESGGEG~~~~LVQPGGSLTLSCKAS
41 -QSVE~-ESGGR~~~~-LVTPGTPLTLTCTVS
42 ~-QSVE--ESRGG-——-~~LVQPGGSLKVSCKAS
43 -08VE~-ESRGG--~—-LFKPTDTLTLTCTVS
44 ~QSVE~-ESGGR~=~~LISPGGESLTLTCTVS
45 . ~0SLE--ESGGR-~-—-LVKPDETLTLTCTVS
46 ~0SVE=~ESRGR---~-LVTPGTPLTLTCTAS
47 -Q8VE=--ESRGR----LVKPDETLTLTCTVS
48 ~QSVE--~ESRGD----LVKPEGSLTLTCTAS
49 ~QSLE~--ESGGR-—~~LVTPGTPLTLTCTIS
50 ~0SLE--ESGGR=-~~~LVTLGTPLTLTCTVS
51 -QSLE-~ESWGR-—-~LVKPDETLTITCTVS
52 : ~08VE-~ESGGG—~~~LVQPGGSLKLSCKAS
53 OEQLV~--ESGGG~—~—-LVKPEGSLTLTCKAS
54 -0SVE~~ESGGEN=~~-LVTPGTPLTLTCTVS
55 O0QLM~-~ESGGEE~-~~LVQPGGSLKLSCKAS
56 QEQLMETESGGGAEGGLVKPGGSLELCCKAS
57 QEQLMETESGGGAEGGLVKPGASLTLTCTAS
58 -=~QSLE-ESGGR~~~=-LVTPGTPLTLTCTVS
59 -—-Q8VE-ESRGD-~-—LVKPGASLTLTCTAS
60 ——QSVE-ESGGR---—-LITPGGSLTLTCTVS
61 ~~Q8LE~ESGGD-—--~LVKPGASLTLTCTAS
62 ~~Q8VE-ESRGR~~-~LVTPGTPLTLTCTVS
63 OEQLMETESGGG~~~~LVKPGASLTLTCTAS
64 ~—0OSLE~ESGGD~=--—LVQPGASLTLTCTAS
65 -QQQLV~ESGGED----LVKPEGSLTLTCTAS
66 C-OSLE-ESGGD----LVKPEGSLTLTCTAS
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151015 Leu Thr Leu Thr Cys Thr Ala Ser 20 <210> 62 <211> 24 <212> PRT <213> Oryctolagus
<400> 62 Gin Ser Val Glu Glu Ser Arg Gly Arg Leu val Thr Pro Gly 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 Thr8F8BE8KGly Gly Leu Val Lys Pro 151015 Gly Ala Ser LeGGHPTEEPAIESs Thr Ala Ser
2025 <210> 64 <211> 24 <212> PRT <213> Oryctolagus <400> 64 105002SEQLIST 151015 Leu Thr
Leu Thr Cys Thr Ala Ser 20 <210> 65 <211> 25 <212> PRT <213> Oryctolagus <400> 65

Table 4. Amino Acid Sequences of Vy FR2 domains selected by methods of
the invention

SEQ ID NO ALTGNMENT POSITION 45-58
67 WVRQAPGECGLEWIG
68 WVRQAPGKGLQYIG
69 WVRQAPGKGLEWIG
70 WVRQAPGKGELDWIG
71 WVRQAPGEGLDWIG
72 WVRQAPGKGLEYIG
73 WGRQAPREGLEWIG
74 WYRQAPGKRLEWIG
75 WVRQAPGKGLEWVA
76 WVRQAPEKGLEWIG
77 WVRQAPGKGLEWIA
78 WERQAPGKGLEWIA
79 WEFRQAPGKGLEWILG
80 WERQAPGKELEWIG
81 WEFRQAPGKGREWIG
82 WERQAPGKGLEGIG
83 WVRQAPGKELEWIG
84 WVRQAPGKEREWIG
85 WVRQAPGKELEGIG
B6 WYRQARPGKGREWIG
87 WVRQAPGKGREGIG
88 WVRQAPGKGLEGIG
89 WFROAPGKEREWIG
20 WFRQAPGKELEGIG
81 WEFRQAPGKGREGIG
g2 WVRQAPGKEREGIG
a3 WFRQAPGKEREGIG
Table 5.

the invention

Amino Acid Sequences of Vy FR3 domains selected by methods of

ALIGNMENT POSITION 70-110

SEQ ID NO

94 YASWAKGREFTIS-KTSSTTVDLKITSP~~
TTEDTATYFCAR

95 YATWVNGRFTLSRDIDQSTGCLOLNSL—~
TAADTATYYCAR \

g6 YATWAKGRFTIS-KTS—
TTYNLOMETTSLTTEDTATFFCAR |
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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 2025 <210> 66 <211> 24 <212> PRT <213> Oryctolagus <400> 66 Gin Ser Leu Glu Glu
Ser Gly Gly Asp Leu Val Lys Pro Glu Gly Ser 151015 Leu Thr Leu Thr Cys Thr Ala Ser 20 <210> 67
<211> 14 <NM92MIF6EH1 3> Oryctolagus <400> 67 Trp Val Arg Gin Ala Bfd/&I0HHRELeu Glu Trp
lle Gly 1510 <210> 68 <211> 14 <212> PRT <213> Oryctolagus <400> 68 Trp Val Arg Gin Ala Pro

Gly Lys Gly Leu Gin Tyr lle Gly 1510 <210> 69 <211> 14 <212> PRT <213> Oryctolagus
105002SEQLIST <400> 69

87 YATWAKGRFTIS-
KTSSTTVTLOMETTSLTARDTATYFCAR
98 YASWAKGRFTIS-KTS-TTVDLKITSE~—
TTEDTATYFCAS
99 VASWAEGRFSIS—
KASSTTVTLOMETTSLTAADTATYFCAR
100 YANWAKGRFTIS-KTS~ TTVDLKITSP—m
TTEDTATYFCVR
101 YASWPQGRFTIS-
YTSSTTVTLOMETTSLTAADTATYFCAK
102 YASWAKGRFTIS-QTS~TTVDLKITSP—~
TTEDTATYFCAR
103 YATWAKGRFTIS~
KPSSTTVTLOMETTSLTAADTATYFCAR
104 YANWAKGRETIA~
; KTSSTTVTLOMETTSLTAADTATYFCAR
105 YASWAKGRFTIS-KTS-TTVDLKITSP—~—
TTEDTATYFCAR
106 YPSWVDGRFTIS~KTS-TTVDLKITSP——
TTEDTATYFCAR
107 YZDWVTGRFTISSENAQNTLYLQLNSL-—
TAARDTATYFCAR
108 YANWAKGRCTIS-KTS-TTVDLKITSP——
TTEDTATYFCAP
109 YATWYVNGRLTISSHNAQNTLYLQILNSL—--
TAADTATYFCAR
110 YANRAKGRFTTS—-KTP-TTVDLKINSE~~
TTEDTATYFCAR
111 YADWAKGRFTIS~KTS~-TTVDLKITSP~—
‘ TTEDTATYFCAR |
112 YADWAKGRFTIS-KTS-TTMDLKITSP—-
TTEDTATYFCGR
113 YASWVNGRFTISSRNAQNTLYLOLNSL -~
| TARADTATYFCAR
114 YASWYNGRFTISSDNAQNTVDLOLNSL-~
TAADTATYFCAR
115 YANWAKGRFTSS~KTS~TTVDLKITSP-~
TTEDTATYFCAR
116 YANWAKGRETIS-KTS-TTVDLEIASP——
TTEDTATYFCVR
117 YASWAEGRFTIS~KASSTTVDLKMTSL-—
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Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp lle Gly 1510 <210> 70 <211> 14 <212> PRT <213>
Oryctolagus <400> 70 Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Asp Trp he Gly 1510 <210> 71 <211>
14 <212> PRT <213> Oryctolagus <400> 71 Trp val Arg Gin Ala Pro Gly Glu Gly Leu Asp Trp lle Gly
1510 <210>%9 ¥9§13664 <212> PRT <213> Oryctolagus <400> 72 Trp V&I E§208H0M&IPro 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 Leu Glu Trp lle Gly 1510 <210> 74 <211> 14 <212> PRT <213>
Oryctolagus <400> 74 Trp Val Arg Gin Ala Pro Gly Lys Arg Leu Glu Trp lle Gly

TTEDTATYFCAR

118 VANWAKGRFTIS-RTS-TTVDLKMTSL—~
TTEDTATYFCAR

119 YASWAKGRFTIS-KTSSTTVDLEMTSL--
TTEDTATYFCAR

120 YANWAKGRFTIS— KASSTTVELKMTGL~w
TTEDTATYFCAR

121 YASWVNGRFTISSHNAQNTLYLOLNSL~--
TAADTATYFCAR

122 VYANWARGRFTIS-RTS-TTVDLEITSP--
TTEDTATYFCGR

123 YASWVNGRFTISRTS--TTVDLKMTSL~--

TTEDTATYFCIR |

124 Y ARWAKDRVTISKTS--TTVDLKITSP-—
TTEDTATYFCAR

125 YANWAKGRFTISKTS--TTVDLEIISP~-
TRKEDTATYFCAT

126 YANWAKGRETISKAS-~TTVDLKITSP~-
TTEDTATYFCVR

27 YANWARGRFTISKTS~~-TTVDLEMTSE~~
‘ TTEDTAIYFCAR

128 YATWAKGRFTISKTS——TTVDLKVTSP--
TTEDTATYFCAS

129 YPSWAEGRFTISKTS~~TTVDLKIASE~~
ATEDTATYFCAR

130 YASWAKGRFWISRTcw—TTADL91$SP~-
TIEDTATYFCAR

131 YANWAKGRFTISKTS-~TTVDLKMTSL~~
TAADTATYFCAR

132 VATHAKGRFTISKTSS-TTVDLKMTSL—~
TTEDTATYFCTR

133 VYANWAKGRFTIS-RTS-TTVDLKMTSP——
TTEDTATYFCIR

134 YASWAEGRFTIS- RTS—mTVDLKMTSP——
TTEDTATYFCAR

135 YASWAKGPFTIS-KTS-TTVDLEKMTSP~—
TTEDMATYFCAR

136 YASWAKGRFTIS~-KTS~-TTVDLKITSP--
TTEDTATYFCIR

137 YASWVNGRETISSDNAQNTVDLOMNSL~~-
TARADTATYFCAR
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1510 <210> 75 105002SEQLIST <211> 14 <212> PRT <213> Oryctolagus <400> 75 Trp Val Arg Gin
Ala Pro Gly Lys Gly Leu Glu Trp Val Ala 1510 <210> 76 <211> 14 <212> PRT <213> Oryctolagus
<400> 76 Trp Val Arg GIn Ala Pro Glu Lys Gly Leu Glu Trp lle Gly 1510 <210> 77 <211> 14 <212>
PRT <213> ®R1H1d4t#84<400> 77 Trp Val Arg Gin Ala Pro Gly Lys Gly LRGSR Kla 1510
<210> 78 <211> 14 <212> PRT <213> Oryctolagus <400> 78 Trp Phe Arg GIn Ala Pro Gly Lys Gly

Leu Glu Trp lle Ala

i38

YANWVNGRFTzSLDNAQNTVFLQMTSL-%' J
TAADTATYFCAR B

Table 6. Amine Acid Sequences of Vy FR4 domains selected by methods of

the invention

S8EQ ID NO ALICNMENT POSITION 126-136

138 WGQGTLVTVSS

140 WGPETLVTIVSS

141 WGOGILVTVSS

142 WGOGALVTVSS

143 WGPGTLVTISS

144 WGQGTLVTIASS

145 WGPGTLVAVSS

148 WGQGTRVTVSS

147 WGPGTLVTGSS

148 WGOGSLVTISS

149 RGOGSLVTISS

Light Chain Variable Domain

Tables 7-10 present representative sequences of rabbit light chain variable framework

domains selected by stability aés_ay 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 FR1 domain, ELVLTQTPPSLSASVGETVRIRC
(SEQ ID NO:150) or ELVLTQTPSSVSAAVGGTVTINC (SEQ ID NO:155); for the

- VL

domain, WYQQKPEKPPTLLIS (SEQ ID NO:174) or

WYQQKPGQRPKLLIY(SEQ ID NO:181) for the VL FR3 domain,
GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC (SEQ 1D NO: 83) or
GVSSRFKGSGSGTQFTLTISGVQCADAATYYC (SEQ ID NQO:205); and for the VL
FRf# domain, FGAGTNVEIK (SEQ ID NO:206) or FAFGGGTELEIL (SEQ ID

NO:210).
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1510 <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 lle Gly 1510 <210> 80 <211> 14 <212> PRT <213>

Artificial Sequence <220> 105002SEQLI5ST <223> Oryctolagus <400> 80 Trp Phe Arg Gin Ala Pro
Gly Lys Glu PELXSRITHtle Gly 1 5 10 <210> 81 PCT/PT2008/000018

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 Vi FR1 domains selected by methods of
the invention

| SBQ ID NO ALIGNMENT POSITION 1-23

150 ELVLTQTPPSLSASVGETVRIRC
151 ELDMTQTPASVSERPVGGTVTIKC
152 ELVLTQTPSPVSAAVGGTVTIKC
153 ELDLTQTPASVSEPVGGTVTIKC
154 ELVLTCTPSSASEPVGGTATIKC
185 ELVLTQTPSSVSAAVGGTVTINC
156 ELDMTQTPASVSAAVGGTVTINC
187 I ELDLTQTPASVEVAVGGTVTINC
158 ELDMTQTPSSVSAAVGGTVTINC
159 ELVMTQTPASVSARVGGTVTINC
160 ELVMTQTPASVEAAVGDSVTINC
161 FLVLTQTPASVSEPVGGIVTIKC
162 ELVLTQTPSPVSAARVGGTIVTISC
163 ELVMTQTESPVSAPVGGTIVTIKC
164 ELVLTQTPSSKSVPVGETVTING
165 ELDMTQTPSSKSVPVRGTVSISC
166 ELVLTQSPSSKSVRPVGDTVIINC
167 ELDLTQTPPSLSASVGETVRIRC
168 ELDLTQTPASVEAAVGGTVTIKC
168 ELVMTQTPSPVSARVGGTVTISC
170 ELVLTQTRSSKSVPVGDTVIING
171 ELVLTQSPS~VSGAVGGTVIING
172 ELVLTQTPSSVEAAVGETVTIKC
173 ELVLTQTPASVEAAVGGTVTIKC

g0



<211> 14 <212>PRT <213> Artificial Sequence <220> <223> Oryctolagus

WO 2008/136694 PCT/FT2008/000018

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

SEQ ID NO ALIGNMENT POSITION 38-52

174 WYQQRPEKPPTLLIS

175 WYQQOKPGOPPKLLLY

176 WYQQKPGQPPKRLIY

177 WYQLKPGQPPKLLIY

178 WYQQKPGQPPKPLIY

178 WFQQKPGQEPPRLLIY

180 WYQQKRPGKPPTLLIS

181 WYQOKPGQRPKLLIY

182 WYQQKAGKPPTLLIY

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

S8EQ ID HO ALIGNMENT POSITION 60-351 \

i83 GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC
184 GVSSRIKGSGSGTEFTLTISGVQCDDRAATYYC
185 AVSSRFKGSRSGTEYTLTISDLECADAATYYC
186 GVSSRFKGSGSGTERFTLTISDVQCDDAATYYC
187 GVPSRFKGSGSGTEFTLTISDLECADAATYYC
188 GVPSRFRGSGSGTEFTLTISGMKAEDAATYYC
189 GVSSRFXGSGSGTORFTLTISDLECDDAATYYC 4
150 GVPSRFKGSGSGTEYTLTISGVECDDAATYYC
is1 GVPPRFSGSGAGTQFTLTISDLECDDAATYYC
192 GVPSRFKGSGSGAQFTLTISDLECDDAATYYC
183 . GVPSRFKGSGSGTOFTLTISDLECDDARTYYC
194 GVPSRFKGSGSGTEFTLTISGVQCDDAATYEC
195 GUVPSRFKGSGSGTOFTLTISDVVCDDARTYYC
156 GVPSRFKGSGSGTDFTLTISSVECDDAATYYC
| 197 GVPSRFSGAGSGTQFTLTISDLECDDAATYYC
198 GVPPRFSGSGSGADYTLTIGGVQAEDAATYYC
199 GUVPSRFKGSGSGTQFTLTISDVQCDDAATYYC
200 GVSSRFKGSGSGTORTLTINDLECDDAATYYC
201 GVPSRFKGSGSGTQFTLTISDVVCDDAATYGC
202 GVPSRFKGSGSGTOFTLTISGVOCDDAATYYC
203 GVPSRFSGSGSGTEFTLTINDLDCDDAATYYC
204 GVPSRFKGSGSGTQFTLTISDLECADAATYYC
:}95 GVSSRFKGSGSGTQFTLTISGVQCADAATYYC
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<400> 81 Trp Phe Arg Gin Ala Pro Gly Lys Gly Arg Glu Trp lle Gly 1 5 10 <210> 82 <211> 14
<212> PRT

WO 2008/136694 PCT/PT2008/006018

Table 10. Amine Acid Sequences of V), FR4 domains selected by methods of

the invention

SEQ ID WO ATIGNMENT POSITION 106-116B
206 F-—-GAGTNVEIK-

207 F=-—-GGGTEVVVK~

208 F~-GGGTELEIL-

208 F-—GGCTQLTVIG
| 210 FAFGGGTELEIL-
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<213> Artificial Sequence <220> <223> Oryctolagus <400>82 Trp Phe Arg Gin Ala Pro Gly Lys
GlyLeuGluGlylleGly15

WHAT IS CLAIMED IS:

1. A method for producing a rabbit Vi or Vy domain that immunospecifically
binds to an antigen and that shows a desired solubility, stability, and/or lack of
aggregation, wherein said method is a first method comprising:

a) selecting from a phage expression library a set of DNA sequences that encode
Vu or Vi, domains that immunospecifically bind to said antigen, said phage
expression library prepared from DNA or cDNA sequences that encode Vi or
VL domains ahd 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 Vg or Vi,
domains from the selected bacteria, whereby said bacterial resistance to
chloramphenicol conferred by said CAT-fusion correlates with solubility,
stability, and/or lack of aggregation of said sequence fused to CAT and
wherein said selection is at a chloramphenicol concentration sufficient—to
select for said desired solubility, stability, and/or lack of aggregation, wherein
the recombinant Vg or V| domain has a Tm of at least 54°C and/or exhibits a
Kd for said antigen of no greater than 20 nM;

or a second 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 Vi
domains from the selected bacteria, whereby said bacterial resistance to
chloramphenicol conferred by said CAT-fusion correlates with solubility,
stability, and/or lack of aggregation of said sequence fused to CAT and
wherein said selection is at a chloramphenicol concentration sufficient—to

select for said desired solubility, stability, and/or lack of aggregation wherein
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10 <210> 83 <211> 14 <212>PRT <213> Artificial Sequence <220>

the recombinant Vy or Vi domain has a Tm of at least 54°C and/or exhibits a

Kd for said antigen of no greater than 20 nM; and

c) selecting from a phage expression library DNA sequences that encode Vy or

V. domains that immunospecifically bind to said antigen, wherein said library

is prepared from said set of sequences, or subset thereof.

2. .The method of claim 1, wherein said rabbit biological sample is from a rabbit

that has been immunized with said antigen.

3. The method of claim 1, wherein, in said first method, step a) is repeated one or

more times or wherein, in said second method, step ¢) is repeated one or more

times.

4. The method of claim 1, wherein said bioiogﬁcal sampie comprises plasma

cells, lymphoid, bone marrow, or appendix tissue.

5. The method of claim 4, wherein said sample comprises Iymphoid tissue and

said lymphoid tissue is spleen tissue or lymph node tissue.

6. The method of claim 1, wherein said antigen is not immunogenic in mice or
rats.
7. The method of claim 1 wherein said selection is at a chloramphenicol

concentration of at least 1.8 mM.

8. 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) a Vy FR1 domain having the amino

QEQLMETESGGGAEGGLVKPGASLTLTCTAS (SEQ ID NO: 57);

(b) a Vg FR3 domain having the amino

YATWVNGRFTLSRDIDQSTGCLQLNSLTAADTATYYCAR

NO: 95);
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<223> Oryctolagus <400>83 Trp Val Arg Gin Ala Pro Gly Lys Glu Leu Glu Trplle Gly 1 5 10
<210> 84 <211>14

() a Vi FRI domain having the amino acid seguence
ELVLTQTPPSLSASVGETVRIRC (SEQ ID NO: 150)

(d) a Vi FR3 domain having the amino acid sequence
GVSSRFKGSGSGTQFTLTISGVQCADAATYYC; (SEQ ID NO: 205); or

() a V¢ FR4 domain having the amino acid sequence
FAFGGGTELEIL (SEQ ID NO:210).

9. The polypeptide of claim 8 further comprising af least one of

() a Vg FR2Z domain having the amino acid sequence
WVRQAPGKGLEWIG (SEQ ID NO: 69);

(g a Vy FR4 domain having the amino acid sequence
WGQGTLVTVSS (SEQ ID NO:139);

(h) a Vp FR1 domain having the amino acid sequence
ELVLTQTPSSVSAAVGGTVTINC (SEQ ID NO: 155);

() V. FR2 domamm having the amino acid sequence
WYQQKPEKPPTLLIS (SEQ ID NO: 174) or WYQQKPGQRPKLLIY (SEQ
ID NO:181);

) a Vy FR3 domain having the amino acid sequence
GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC (SEQ ID NO: 183); or

(k) a VL FR4 domain having the amino acid sequence FGAGTNVEIK
(SEQ ID NO:206).

10.  The polypeptide of claim § or 9, wherein said polypeptide further comprises at
least one of
{a) in the Vi FR2 domain, a phenylalanine at position 46;
(b) in the Vy FR2 domain, a glutamic acid at position 53;
(c) in the Vi FR2 domain, an arginine at position 54;
(d) in the Vy FR2 domain, a glycine at position 56;
(e) in the Vi FR2 domain, an alanine at position 58;
(f) in the Vi CDRI domain, a cysteine at position 44;
(g) in the Vy CDR2 domain, a cysteine at position 59;
(h) in the Vi FR4 domain, an arginine at position 126;
(1) in the Vi, FR2 domain, a phenylalanine or a tyrosine at position.39;

(j) in the Vi FR2 domain, a lysine at position 45; or
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<212> PRT"<213> Artificial Sequence <220> <223> Oryctolagus <400> 84

11,

(k) in the Vi FR3 domain; a cysteine at position 91
wherein said positions are according the positions of the Vg domain or

VL domain sequence alignments in FIGS. 3 and 4, respectively.

A polypeptide that immunospecifically binds an antigen, wherein said
polypeptide comprises one or both of a rabbit Vg or Vi domain, and at least
one of

() 2 Vg FR2 domain having the amino acid sequence
WVRQAPGKGLEWIG (SEQ ID NO: 69);

(¢) a Vg FR4 domain having the amino acid sequence
WGQGTLVTVSS (SEQ ID NO:139);

(hy a Vp FR1 domain having the amino acid sequence
ELVLTQTPSSVSAAVGGTVTINC (SEQ ID NO: 155);

() V. FR2 domain having the amino acid sequence
WYQQKPEKPPTLLIS (SEQ ID NO: 174) or WYQQKPGQRPKLLIY (SEQ
ID NOG:181);

() a Vp FR3 domain having the amino acid seguence
GVPPRFSGSGSGTDYTLTIGGVQAEDVATYYC (SEQ ID NO: 183); or

| (k) a VL FR4 domain having the amino acid sequence FGAGTNVEIK
(SEQ ID NO:206); and

wherein said polypeptide further comprises at least one of

(a) in the Vg FR2 domain, a phenylalanine at position 46;

(b) in the Vi FR2 domain, a glutamic acid at position 53;

{c) in the Vg FR2 domain, an arginine at position 54;

(d) in the Vi FR2 domain, a glycine at position 56;

{e) in the Vy FR2 domainﬁl an alanine at position 58;

(f} in the Vi CDRI domain, a cysteine at position 44;

(g) in the Vi CDR2 domain, a cysteine at position 59;

(h) in the Vi FR4 domain, an arginine at position 126;

(i} in the V¢ FR2 domain, a phenylalanine or a tyrosine at position.39;

(3) 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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Trp Val Arg Gin Ala Pro Gly Lys Glu Arg Glu Trp lle Gly 1510 1050025EQLI5T <210> 85 <211> 14
<212> PRT <213> Atrtificial Sequence <220> <223> Oryctolagus <400> 85 Trp Val Arg Gin Ala Pro
GlyLysGluLeuGluGlylle Gly 15 10<210>86 <211>14

12. The polypeptide according to claim 8, 9, 10, or 11, wherein said polypeptide
does not have one or more of a CH; domain, CH, domain, CH: domain or CL
domain; or does not have one of a Vi or Vi domain; and

wherein a Vg or Vi domain of said polypeptide folds to form a soluble,
non-aggregative polypeptide that allows selection at a chloramphenicol
concentration of at least 1.8 mM when fused to CAT; wherein the Vi or Vi
domain has a T, of at least 54°C; and wherein the Vy or Vi domain is not

camelized.
[3. The polypeptide of claim 12 which does not comprise a rabbit Vy domain.

14. The polypeptide of claim 12, which does not comprise a Vi domain of a

species other than rabbit.
15. The polypeptide of claim 12, which does not comprise a rabbit Vi domain.

16. The polypeptide of claim 12, which does not comprise a Vi domain of a

species other than rabbit.

17. The polypeptide of any one of claims 12-16, which does not comprise a CH,

domain.

18.  The polypeptide of any one of claims 12-16, which does not comprise a CH;

domain.

19, The polypeptide of any one of claims 12-16, which does not comprise a CH;

domain.

20. The polypeptide of claim 12, wherein said antigen is not immunogenic in mice

or rats.
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<212> PRT <213> Atrtificial Sequence <220> <223> Oryctolagus <400> 86

21.

22.

23.

24,

25.

26.

27.

28.

The polypeptide of claim 12, 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.

An antibody comprising the polypeptide according to claim 8, 9, 10, or 11 or
an antigen binding fragment thereof;

wherein a Vy or Vi domain of said polypeptide folds to form a soluble,
non-aggregative polypeptide that allows selection at a chioramphenicol
concentration of at least 1.8 mM when fused to CAT; wherein the Vy or VL
domain has a Ty, of at least 54°C; and wherein the Vy or V. domain is not

camelized.

The antibody or fragment of claim 22, wherein said antibody is a single chain
antibody, a single domain antibody, a minibody, a diabody, a bispecific
antibody, or a nanobody; or wherein said antibody is an antibody fragment

that is a Fab, Fab’, F(ab’), or Fv fragment.

The antibody or fragment of claim 22, wherein said antibody or said fragment

does not comprise a CH; domain.

A chimeric or humanized version of the antibody or fragment of any one of

claims 22-24.

The antibody or fragment of any one of claims 22-25, wherein said anfigen is

not immunogenic in mice or rats.
The antibody or fragment of claim 22, 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.

A fusion polypeptide comprising CAT fused to a Vy or Vi domain, said Vi or
V1 domain comprising the polypeptide according to claim 8, 9, 10, or 11.
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Trp Val Arg Gin Ala Pro Gly Lys Gly Arg Glu Trp lle Gly 1 5 10 <210> 87 <211> 14 <212>PRT
<213> Artificial

29. The fusion polypeptide according to claim 28, wherein said Vy or Vi domain
folds to form a soluble, non-aggregative polypeptide that allows selection at a
chloramphenicol concentration of at least 1.8 mM when fused to the CAT;
wherein the Vy or Vi domain has a Tm of at least 54°C; and wherein the Vy or

Vi domain is not camelized.

30. A fusion polypeptide comprising CAT fused to the antibody or fragment

according to any one of claims 22-27.

31. A fusion polypeptide comprising CAT fused to the polypeptide according to

any one of claims 12-21.

32. A polynucleotide encoding a fusion polypeptide according to any one of
claims 28-31.

33.  An expression vector comprising the polynucleotide according to claim 32.
34, A host cell comprising the polynucleotide according to claim 33.

35.  The host cell according to claim 34, wherein said cell is a bacterial cell.
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Sequence <220> <223> Oryctolagus <400> 87 Trp val Arg Gin Ala Pro Gly Lys Gly Arg Glu Gly
lle Gly 15 10 <210>

105002s5EQLIST
SEQUENCE LISTING

<110> TechnoPhage, Investigacac e Desenvolvimento em
Biotecnologica SA

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

<150> US 60/916,226
<151> 20067-05-C4

<160> 210
<170> PatentIn version 3.5

<210> 1

<211> 120

<212> PRT

<213> oOryctolagus

<400> 1

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

Thr teu Thr ITe Thr Cys Thr val Ser Gly ITe Asp Leu Ser Ser Asn
20 25 30

Ala Met %2” Trp val Arg GIn Ala Pro Gly Glu Gly Leu Glu Trp Ile
40 45

Gly Thr Ile Ser Thr Gly Gly Ser Thr Tyr Tyr ééa Ser Trp Ala Lys
50 55

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 pPhe Cys Ala Arg Ala
85 90 95

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

Gly Thr Leu val Thr val Ser Ser
115 120

<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
Page 1



88 <211>14 <212>PRT <213> Artificial Sequence <220> <223> Oryctolagus

105002S£QLIST
10 15

Leu Thr Leu ggr Cys Thr Ala Ser ggy phe Ser Leu Asn Ser Gly Tyr
30

met Glu Thr Ile Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Tyr
35 40 45

ITe Gly Ile Ile Tyr Thr Gly Asp Ser Ala Ser Tyr Ala Ser Trp Ala
50 55 60

Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Ser Thr Thr val Asp Leu

Lys Ile Thr Ser Pro Thr Thr Glu Asp ggr Ala Thr Tyr Phe gys Ala
85 5

Arg Arg Gly Tyr Asn Ser Gly Trp Gly Ala Glu Asn Leu Trp Gly Gln

Gly Thr Leu val Thr val ser ser
115 120

<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
1 5 10 15

Leu val Lys Pro Gly Gly Ser Leu Glu Leu Cys Cys Lys Ala Ser Gly
20 25 _ 30

Phe ser %gu ser Ile Asn Tyr Zsp Ile Cys Trp val Arg GIn Ala Pro
45

Gly Lys Gly Leu Glu Trp Ile Gly Cys val Tyr Thr Asp Asp Gly Ser
50 55 60

Thr Tyr Tyr Ala Thr Trp val Asn Gly Arg Phe Thr Leu Ser Arg Asp
65 70 75 80

Ile asp Gin Ser Thr Gly Cys Leu GlIn Leu Asn Ser Leu Thr Ala Ala
85 30 95

Asp Thr Ala Thr Tyr Tyr Cys Ala Arg Lys Glu Tyr val Tyr Ser Thr
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<400> 88 Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Gly lle Gly 1510 <210> 89 <211> 14 <212>
PRT <213> Atrtificial Sequence <220> 1050025EQLIST <223> Oryctolagus <400> 89 Trp Phe Arg
Gin AlaPro Gly Lys GU Arg Glu Trp lle Gly 1 5 10 <210>

105002SEQLIST
100 105 110

Tyr Asn Phe Trp Gly Gln Gly Thr Leu val Thr val Ser Ser
115 120 125

<210> 4

<211> 124

<212> PRT

<213> oryctolagus

<400> 4
GIn GTu Gln Leu val Glu Ser Gly Gly Gly Leu val Lys Pro Glu Gly
1 5 10 15

Ser Leu Thr Leu Thr Cys Lys Ala Ser Gly Ile Asp Phe Ser Asn Tyr
20 25 30

Gly Ile 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
50 55 60

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

Leu GIn Met Thr Ser Leu Thr Ala Ala Asp Thr Ala Thr Tyr Phe Cys
85 90 95

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

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

<210> 5

<211> 123

<212> PRT

<213> oOryctolagus
<400> 5

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

Leu Thr Leu ;gr Cys Thr Ala Ser géy Phe Thr Ile Ser gsn Ser Tyr

Tyr Met Glu Thr Cys Trp vat Arg GlIn Ala Pro Gly Lys Gly Leu Glu
35 40 45
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90 <211>14 <212>PRT <213> Artificial Sequence <220> <223> Oryctolagus

1050028EQLIST

Trp ITe Gly Cys Ite Tyr Ala Gly Ser Ser Gly %ge Gly Tyr Tyr Ala
50 55

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

val Thr Leu Gln Met Giu Thr Thr Ser Leu Thr Ala Ala Asp Thr Ala
85 20 95

Thr Tyr phe Cys Ala Arg Pro val Gly Tyr Gly Gly Phe Trp Asp lLeu
100 105 110

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

<210> 6

<211> 107

<212> PRT

<213> Oryctolagus

<400> 6

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

Glu Thr val %gg Ile Arg Cys Leu gga ser Glu Asp Ile Tyr Ser Gly
30

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

ser Gly Ala ser Asn Leu Glu 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 Gin Ala
65 70 75 80

Glu Asp val Ala Thr 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 1G5
<210> 7
<211> 114
<212> PRT

<213> oryctolagus

<400> 7
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<400>90 Trp Phe Arg Gin Ala Pro Gly Lys Glu Leu Glu Gly lle Gly 1 5 10 <210>91 <211> 14
<212>

1050025EQLIST
Glu Leu val Leu Thr GIn Ser Pro Ser Ser Lys Ser val Pro val Gly
1 5 10 15

Asp Thr val Thr ITe Asn Cys GlIn Ala Ser Glu Ser val Ala Gly Gly
20 25 30

Asn Arg Leu Ser Trp Tyr Gin Gén Lys Pro Gly Gln Pgo Pro Lys Leu
35 4 4

Leu Ile Tyr Arg Ala Ser Asn Leu Ala Ser Gly gg1 Pro Ser Arg Phe
50 55

Lys Gly ser Gly Ser Gly Thr &1n phe Thr Leu Thr Ile Ser Asp Leu
65 70 75 80

Glu Cys Asp Asp gga Ala Thr Tyr Tyr ggs Gin Gly Gly Tyr gsp Cys
5

Ser ser Ala Asp Cys Ser Ala Phe Gly Gly Gly Thr GIn Leu Thr val
100 105 110

Thr Gly

<210> 8

<211> 109

<212> PRT

<213> oOryctelagus
<400> 8

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

Gly Thr val Thr Ile Ser Cys GlIn Ser Ser Glu Ser val Tyr Asn Asn
20 25 30

Asn Gln Leu Ser Trp Phe GlIn GIn Lys Pro Gly GIn Pro Pro Lys Leu
35 40 45

Leu Ite Tyr Glu Ala Ser Lys Leu Ala Ser Gly g81 Pro Ser Arg pPhe
50 55

Lys Gly Ser Gly Ser Gly Thr Gln Phe Thr Leu Thr Ile Ser Asp Leu

Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys GlIn Gly Ala Tyr Ser His
85 90 95
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PRT <213> Artificial Sequence <220> <223> Oryctolagus <400>91 Trp Phe Arg Gin Ala Pro
Gly Lys Gly Arg Glu Gly lle Gly

105002SEQLIST
val His Ala Phe Gly Gly Gly Thr Glu Leu Glu Ile tLeu
100 105
<210> 9
<211> 109
<212> PRT
<213> oOryctolagus
<400> 9

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

Thr val Ile gée Asn Cys GIn Thr Ser Glu Ser Ile Ser gsn Trp Leu
25 0

Ala Trp Tyr GIn GIn Lys Pro Gly GIn Pro Pro Lys Leu Leu Ilte Tyr
35 40 45

Asp Ala Ser Lys teu Ala Ser Gly val Pro Ser Arg Phe Lys Gly ser
50 55 60

Gly Ser Gly Thr GIn Phe Thr Leu Thr Ile Ser Gly val Gin Cys Asp
65 70 75 80

Asp Ala Ala Thr Tyr Tyr Cys GlIn Gly Gly Tyr Ser Gly Ala Thr Asn
85 90 95

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

<210> 10

<Z11> 35

<217> DNA

<213> Artificial Sequence

<220>
<223> Synthetic primer

<400> 106
gggeocagge ggeccagtcy gtggaggagt cctgg 35

<210> 11

<211> 35

<212> DNA

<213> Artificial sequence

<220>
<223> sSynthetic primer

<400> 11
gggccecagge ggeccagtcg gtgaaggagt ccgag 35
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15 10<210>92 <211>14 <212>PRT <213> Artificial Sequence <220>

105G02SEQLIST

<210> 12

<211l> 35

<212> DNA

<213> Artificial sequence

<220> ) .
<223> synthetic primer

<400> 12
gggcccagge ggcccagtcg ytggaggagt ccggg 35

<210> 13

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic primer

<400> 13
0ggCecagge ggcccagsag cagetgrigg agtccgg 37

<210> 14

<211> 38

<212> DNA

<213> Artvificial sequence

<220>
<223> Synthetic primer

<400> 14
gggcocagge ggccgagete gtgmtgacce agactceca 38

<210> 15

<211> 38

<212> DNA

<213> Artificial Seguence

<220>
<223> synthetic primer

<400> 15
gggeccagge ggecgagote gatmtgaccc agactcca 38

<210> 16

<211> 38

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic primer

<400> 16
gggcccagge ggcecgagoctc gtgatgaccce agactgaa 38

<210> 17
<211> 40
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<223> Oryctolagus <400>92 Trp val Arg Gin Ala Pro Gly Lys Glu Arg Glu Gly lle Gly 1 5 10 <210>
93

1050025EQLIST
<212> DNA
<213> Artificial Segquence

<220>
<223> Synthetic primer

<400> 17
gggcccagge ggccgagetc gtgotgacte agtegecctce 40

<210> 18

<211> 46

<21Z2> DNA

<213> Artificial Sequence

<220>
<223> Synthetic primer

<400> 18
cctggoogge ctggccacta gtgactgayg gagocttagg tigoecc 46

<210> 19

<211l> 37

<212> DNA

<213> Artificial Seguence

<220>
<223> Synthetic primer

<400> 19
cctggocgge ciggectttyg atttccacatr tggtgec 37

<210> 20

<211> 37

<212> DNA

<213> Artificial Seguence

<220>
<223> Synthetic primer

<400> 20
cctggeogge ctggoctagg atctccagct cggiccec 37

<210> 21

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic primer

<400> 21
cctggecgge crggectttg acsaccacct cggrcco 37

<210> 22

<211> 40

<212> DNA

<213> Artificial sequence
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<211> 14 <212>PRT <213> Artificial Sequence <220> <223> Oryctolagus

<220>
<223> Synthetic primer

<400> 22

105002SEQLIST

cctggecgge ctggecgect gtgacggtca gotgggtecc

<210> 23
<211> 25
<212> PRT

<213> oryctolagus
<400> 23

Gin Gln Gin Leu val Glu
1 5

Thr teu Thr Ile Thr Cys
20

<210> 24

<211l> 24

<212> PRT

<213> oOryctolagus
<400> 24

Gln ser val Glu Glu ser
1 5

Leu Thr Leu Thr Cys Thr
20

<210> 25

<211> 24

<212> PRT

<213> oOryctolagus

<400> 25

GIn Ser Leu Glu Glu Ser

1 5

Leu Lys val SSr Cys Lys
2

<210> 26

<211> 24

<212> PRT

<213> ©Oryctolagus

<400> 26

Gin Sser Leu Glu glu ser
1

Ser

Thr

Gly

val

Gly

Ala

Gly

Gly Gly Arg Leu val Lys Pro Asp Glu
10 15

val ser
25

Gly Gly Leu val Thr Pro Gly Thr Pro
10 i5

Ser

Gly Gly teu val GIn Pro Gly Gly Ser
10 15

Ser

Gily Arg Leu val Thr Pro Gly Thr Pro
10 15
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93 Trp Phe Arg Gin Ala Pro Gly Lys Glu Arg Glu Gly lle Gly 1510 105002SEQLIST <210> 94 <211>
38 <212> PRT <213> Oryctolagus <400> 94 Tyr Ala Ser Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Thr
Ser Ser 151015 Thr Thr Val Asp Leu Lys lle Thr Ser Pro Thr Thr Glu Asp Thr Ala 202530 Thr Tyr Phe
Cys Ala Arg 35 <210> 95 <211> 39 <212>1BRjo kg Iryctolagus <400> 95 Tyr Ala Thr Trp val Asn
Glyearg Phe athiTheucSer Tirg Ysh fierAsp 151015 Gin Ser Thr Gly Cys Leu GIn Leu Asn Ser Leu Thr
Ala Ala Asp Thr $2530 :

<210> 27

<211> 25

<212> PRT

<213> oOryctolagus

<400> 27

Gln GIn GIn Leu Met Lys Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 13

Ser Leu Thr Leu Ser Cys Lys Ala Ser
25

<210> 28

<211> 24

<212> PRT

<213> oOryctolagus

<400> 28
Gln Ser Leu Glu Glu Ser Giy Gly Arg Leu val Thr Pro Gly Gly Ser
1 5 10 15

Leu Thr Pro Thr Cys Thr val Ser
20

<210> 29

<211l> 24

<212> PRT

<213> oryctolagus

<400> 29
GIn Ser val Giu 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> 30

<211l> 24

<212> PRT

<213> oryctolagus

<400> 30

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

Leu Thr Leu ggr Cys Thr val Ser
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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 Leu Thr Thr Glu Asp Thr 202530 Ala Thr Phe Phe Cys Ala Arg 35 <210> 97 <211> 40 <212> PRT
<213> Oryctolagus 105002SEQLIST <40QGn$0TsesThr Trp Ala Lys Gly Arg Phe Thr lle Ser Lys
Thr Ser Ser 151015 Thr Thr Val Thr Leu GIn met Glu Thr Thr Ser Leu Thr Ala Ala Asp 202530 Thr Ala
ThESRE P cys Ala Arg 3540 <210> 98 <211> 37 <212> PRT <213> Oryctolagus <400> 98 Tyr Ala

Seg?lp-Alarzys Gly Arg Phe Thr lle Ser Lys Thr ser Thr
<213> oryctolagus

<400> 31

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

Ser Leu Lys Leu Ser Cys Lys Ala Ser
20 25

<210> 32

<211> 25

<212> PRT

<213> oryctclagus

<400> 32

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

Ser Leu Lys lLeu Ser Cys Lys Ala ser
20 25

<210> 33

<211> 24

<212> PRT

<213> Oryctolagus

<400> 33
Gln ser Met Lys Glu Ser Glu Gly Arg Leu val Thr Pro Gly Gly Ser
1 5 10 15

Leu Thr Leu Thr Cys Thr val Ser
20

<210> 34

<211> 24

<212> PRT

<213> oOryctolagus

<400> 34
GIn ser val Glu Glu Ser Arg Gly Arg Leu val Thr Pro Gly Gly Ser
1 5 10 15

Leu Thr Leu ggr Cys Thr val ser

<210> 35
<211> 24
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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 Phe
Ser lle Ser Lys Ala 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 3toHdelp 30 <211> 37 <212> PRT <213> oryctolagus

<4002A 0@

Ryr Ala Asn Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Thr ser Thr 151015 105002SEQLIST

THAETASPYEEA P8R Thr ser Pro Thr Thr Glu Asp Thr Ala Thr 202530

<400>

35

5

GIn ser val Glu Glu Ser Gly Gly Gly igu val Gln Pro Gly ggy ser
1

Leu Lys val Ser Cys Lys
20

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

<400>

Gln Ser Leu Glu Glu
1

Ley Thr Leu Thr Cys
20

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

<400>

1

Leu Thr Leu Thr Cys
20

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

<400>

i3

Ser Leu Thr Leu Ser

<210>
<21l>
<212>
<213>

36

24

PRT
oryctolagus

36

5

37

24

PRT
oryctolagus

37

GIn Ser val Glu €1u

38

25

PRT
oryctolagus

38

Gin Giu GIn Leu get

20

39

24

PRT
oryctolagus

Ala

Gly

val

Gly

vai

ser

Lys

Pro

Gly Arg Leu val Thr Pro Gly Gly ser
10 15

Ser

Gly Arg Leu val Thr Pro Gly Gly Ser
10 15

ser

Gly Gly Gly Leu val GIn Pro Gly Gly
10 15

Ala Ser

25
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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 Leu Thr Ala Ala Asp 202530 Thr Ala Thr Tyr Phe Cys Ala Lys 3540 <210> 102 <211> 37 <212>
PRT <213> Oryctolagus <400> 102 Tyr AlagsenI¢spoastys Gly Arg Phe Thr lle Ser Gin Thr Ser Thr
153®% Thi%al Asp Leu Lys lle Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Ala Arg
¢iR102r 108,21 eAD SE 2 DRT <R Aol 5ADE ORI A2 Thr Trp Ala Lys Gl Arg

Phe Thr lle Ser Lys Bro Ser S

Leu Thr Leu Thr Cys Thr Ala ser
20

<210> 40

<211> 25

<212> PRT

<213> oryctolagus

<400> 40

GIn GTn 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

<210> 41

<211> 24

<212> PRT

<213> oryctolagus

<400> 41

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

Leu Thr Leu ghr Cys Thr val ser
0

<210> 42

<Z211> 24

<212> PRT

<213> oryctolaogus

<400> 42

GIn Ser val Glu Glu Ser Arg Gly Gly Leu val GIn Pro Gly Gly Ser
1 5 10 15
L.eu Lys val ggr Cys Lys Ala Ser

<210> 43

<211> 24

<212> PRT

<213> oOryctolagus

<400> 43

GIn ser val Glu Glu Ser Arg Gly Gly Leu Phe Lys Pro Thr Asp Thr
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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 105002SEQLIST <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 202538s5bbe &den Tkt Tyr Phe Cys Ala Arg 3540 <210> 105 <211>
371<212> PRT <2135 Oryctolagus <400> I@5 Tyr Ala Ser Trp Alalkys 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

Leu Thr Leu ggr Cys Thr val

<21(Q> 44

<211> 24

<212> PRT

<213> oryctolagus

<400> 44

GIn ser val Glu Glu Ser Gly
1 5

Leu Thr Leu ;’Sr Cys Thr val

<210> 45

<211> 24

<212> PRT

<213> oOryctolagus

<400> 45

Gin Ser Leu Glu Glu Ser Gly
1 5

Leu Thr Leu Tgr Cys Thr val
2

<210> 46
<211> 24
<212> PRT
<213> oryctolagus

<400> 46

GIn Ser val Glu Glu Ser Arg
1 5

teu Thr Leu Thr Cys Thr Ala
20

<210> 47

<211> 24

<212> PRT

<213> oOryctolagus

<400> 47

Gln ser val Glu Glu Ser Arg
1 5

Ser

Gly Arg Leu Ile Ser Pro Gly Gly Ser
10 15

Ser

Gly Arg Leu val Lys Pro Asp Glu Thr
10 15

Ser

Gly Arg Leu val Thr Pro Gly Thr Pro
10 15

Ser

Gly Arg Leu val Lys Pro Asp Glu Thr
10 15
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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 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 Arg 35 <210> 107 <211> 39 <212> PRT <213>
Oryctolagus 105002SEQLIST <400> 107 Msodlas&@tEp Val Thr Gly Arg Phe Thr lle Ser Ser His Asn
Alaers TO 1 5-6n Ten TBisr Tty Y91 1585 GIn Leu Asn Ser Leu Thr Ala Ala Asp Thr 202530 Ala Thr Tyr
Phe Cys Ala Ard%5 <210> 108 <211> 37 <212> PRT <213> Oryctolagus <400> 108

<210> 48

<211> 24

<212> PRT

<213> Oryctolagus

<400> 48

GIn Ser val Glu Glu Ser Arg
1 5

Leu Thr Leu Thr Cys Thr Ala
20

<210> 49

<211> 24

<212> PRT

<213> oryctolagus

<400> 49

Gln Ser Leu Glu Glu Ser Gly
1 5

teu Thr Leu Thr Cys Thr Ile
20

<210> 50

<211> 24

<212> PRT

<213> oOryctolagus

<400> 50

Gin Ser Leu Glu glu Ser Gly
1

Ley Thr Leu Thr Cys Thr val
20

<210> 51

<211l> 24

<212> PRT

<213> oOryctolagus

<400> 51
Glpn Ser Leu Glu gTu Ser Trp
1

Leu Thr Ile ;gr Cys Thr val

Gly Asp Leu val Lys Pro Glu Gly Ser
10 15

Ser

Gly Arg Leu val Thr Pro Gly Thr Pro
10 13

sSer

Gly Arg Leu val Thr teu Gly Thr Pro
10 15

Ser

Gly Arg Leu val Lys Pro Asp Glu Thr
10 15

Ser
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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 202530 Tyr Phe Cys Ala Pro 35 <210> 109 <211> 39 <212> PRT
<213> Oryctolagus <400> 109 Tyr Ala Thr Trp Val Asn Gly Arg Lea Thr lle Ser Ser His Asn Ala
151015 GIn Asn Thr Leu Tyr Leu Gin Leu AgspBesdagashhr Ala Ala AS 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
Lyggt%%zAr ;Phe Thrlle Ser Lys Thr Pro Thr 151015 105002sEQLIST Thr Val Asp Leu Lys lle Asn Ser

Preziths Thr@lu Asp Thr Ala Thr 202530
<213> oOryctolagus

<400> 52

Gtn ser val Glu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly Ser
1 5 10 13
leu Lys Leu Ser Cys Lys Ala Ser

20

<210> 53

<211> 25

<212> PRT

<213> oOryctolagus

<400> 53
GIn Glu GIn Leu val Glu Ser Gly Gly Gly Leu val Lys Pro Glu Gly
1 5 10 15

Ser Leu Thr Leu Thr Cys Lys Ala Ser
20 25

<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
1 5 10 15

teu Thr Leu Thr Cys Thr val ser
20

<210> 55

<211> 25

<212> PRT

<213> oryctolagus

<400> 55

GIn 61n Gln Leu Met Glu Ser Gly Gly Gly teu val Gln Pro Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Lys Ala Ser
20 25

<210> 56
<211> 31
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Tyr Phe Cys Ala Arg 35 <210> 111 <211> 37 <212> PRT <213> Oryctolagus <400> 111 Tyr Ala Asp
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 Arg 35 <210> 112 <211> 37 <212> PRT <213>

Oryctolagus <400> 112 Tyr Ala Asp Trp Algobys £sbqhArgrPhe Thr lle Ser Lys Thr Ser Thr 151015 Thr

MeRAzp

LerTLys lle Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Gly Arg 35 <210>

1184571199 E9138UPRT <213> Oryctolagus <400> 113 Tyr Ala Ser Trp val Asn Gly Arg Phe Thr lle

Sexs8er ArgrAsn Ala

Gln Giu GIn Leu ﬁet Glu
1

Leu val Lys pPro Gly Gly
20

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

<400>

57

31

PRT
oryctolagus

57

GIn Glu Gln Leu Met Glu
1

5

Leu val Lys Pro Gly Ala
20

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

<400>

58

24

PRT
oryctolagus

58

GIn Ser Leu Glu Glu
1 5

ser

Leu Thr Leu ;gr Cys Thr

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

59

24

PRT
oryctolagus
<400> 59

GIn ser val Glu Glu
i 5

Ser

Leu Thr Leu ggr Cys Thr

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

60

24

PRT
oryctolagus

Thr Glu ser Gly Gly Gly Ala Glu Gly Gly
10 15

Ser

Thr

Ser

Gly

val

Arg

Ala

Leu

Glu

Leu

Gly

Ser

Gly

Ser

Glu Leu Cys Cys Lys Ala Ser

25 30

ser Gly Gly Gly Ala Glu Gly Gly
10 15

Thr teu Thr Cys Thr Ala
25 30

Ser

Arg Leu val Thr Pro Gly Thr Pro

10 15

Asp Leu val Lys Pro Gly Ala Ser
10 15
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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 105002SEQLIST 35 <210> 114 <211> 39 <212> PRT <213> Oryctolagus <400> 114 Tyr
Ala Ser Trp Val Asn Gly Arg Phe Thr lle Ser Ser Asp Asn Ala 151015 GIn Asn Thr Val Asp Leu GIn
Leu Asn Ser Leu Thr Ala Ala Asp Thr 2025385 Ada Jeyi Ty Phe Cys Ala Arg 35 <210> 115 <211> 37
<21260PRP&213> Oryctolagus <400> 115 Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr Ser Ser Lys Thr

SeETITAR A0 2N YALASR LK 18 T SPRIe i ARG G ASp, Ty Ala Thr 202530

teu Thr Leu Thr Cys Thr val Ser
20

<210> 61

<211> 24

<212> PRT

<213> oryctolagus

<400> 61

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

Leu Thr Leu Thr Cys Thr Ala ser
20

<210> b2

<211> 24

<212> PRT

<213> oOryctolagus

<400> 62

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

Leu Thr Leu ;hr Cys Thr val Sser
0

<210> 63

<211> 27

<212> PRT

<213> oOryctolagus

<400> 63

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

Gly Ala ser éeu Thr Leu Thr Cys Thr Ala Ser
0 25

<210> 64

<211> 24

<212> PRT

<213> oOryctolagus

<400> 64

Gln Ser Leu Glu Glu Ser Gly Gly Asp Leu val GIn Pro Gly Ala Ser
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Tyr Phe Cys Ala Arg 35 <210> 116 <211> 37 <212> PRT <213> Oryctolagus <400> 116 Tyr Ala Asn
Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Thr Ser Thr 151015 Thr Val Asp Leu Glu lle Ala Ser Pro Thr
Thr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys val Arg 35 <210> 117 <211> 38 <212> PRT
1050025EQLIST <213> Oryctolagus <400xgkhkeoAta-ser Trp Ala Glu Gly Arg Phe Thr lle Ser Lys
Ald Ser Ser 151015 Phr Thr Val Asp Leu Lymet Thr Ser Leu ThrIbhr Glu Asp Thr Ala 202530 Thr Tyr
Phe Cys Ala Arg 35 <210> 118
Leu Thr Leu ggr Cys Thr Ala Ser

<210>
<Z211>
<212>
<213>

<400>

GIn 6In GIn Leu val Glu

1

Ser Leu Thr Leu Thr Cys

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

<400>

Gin Ser Leu Glu Glu Ser

1

Leu Thr Leu Thr Cys Thr

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

<400>

Trp vVal Arg Gln Ala Pro
1 5

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

<400>

{rp val Arg GIn Ala Pro

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

65

25

PRT
oryctolagus

65

5

20

66

24

PRT
oryctolagus

66

5

20

67

14

PRT
oryctolagus

67

68

14

PRT
oryctolagus

68
5

69

14

PRT
oryctolagus

ser

Thr

Gly

Ala

Gly

Gly

Gly Gly Asp Leu val Lys Pro Glu Gly
10 15

Ala Ser
25

Gly Asp Leu val Lys Pro Glu Gly Ser
10 15

Ser

Glu Gly Leu Glu Trp Ile Gly
10

Lys Gly kgu Gln Tyr Ile Gly
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<211> 37 <212> PRT <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 Thr Glu Asp Thr Ala Thr 202530 Tyr
Phe Cys Ala Arg 35 <210> 119 <211> 38 <212> PRT <213> Oryctolagus <400> 119 Tyr Ala Ser Trp
Ala Lys Gly Arg Phe Thr lle Ser Lys Thr SernSesZkzip15rThr 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>
Or%%]l%tg <400> 120 Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr lle Ser Lys Ala Ser Ser 151015

{rp val Arg GlIn %Ta Pro Gly Lys Gly igu Glu Trp Ile Gly

<210> 70
<211> 14
<212> PRT
<213> oOryctolagus

<400> 70

Trp val Arg GIn Ala Pro Gly Lys Gly Lgu Asp Trp Ile Gly
1 5 1

<210> 71

<211> 14

<212> PRT

<213> oOryctolagus

<400> 71

Trp val Arg Glin §1a Pro Gly Glu Gly igu Asp Trp Ile Gly
1

<210> 72

<211> 14

<212> PRT

<213> oOryctolagus

<400> 72

Trp val Arg G1n Ala Pro Gly Lys Gly Leu Glu Tyr Ile Gly
1 5 10

<210> 73

<211> 14

<212> PRT

<213> Oryctolagus

<400> 73

{rp Gly Arg Gln ?Ta Pro Arg Glu Gly kgu Glu Trp Ile Gly

<210> 74

<211> 14

<212> PRT

<213> oryctolagus

<400> 74
Trp val Arg GIn Ala Pro Gly Lys Arg Leu Glu Trp Ile Gly
1 5 10

<210> 75
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Page 32 105002SEQLIST 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> PRT <213> oryctolagus <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 Ala Asp Thr 202530 Ala ThgshgzBhg ©yis Ala Arg 35 <210> 122 <211> 37 <212> PRT
<24233:0njctolagus <400> 122 Tyr Ala Asn Trp Ala Arg Gly Arg Phe Thr lle Ser Arg Thr Ser Thr
égjﬁ‘%@ Tfﬁﬁ/@&@%a&seu Glu lle Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Gly Arg

<400> 75
Trp val Arg Gin Ala Pro Gly Lys Gly %gu Glu Trp val Ala
1 5

<210> 76

<211> 14

<212> PRY

<213> oOryctolagus

<400> 76

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

<210> 77

<21l> 14

<212> PRT

<213> oOryctolagus

<400> 77

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

<210> 78

<211> 14

<212> PRT

<213> oryctolagus

<400> 78

Trp Phe Arg GIn Ala Pro Gly Lys Gly 1}_.8"' Glu Trp Ile Ala
i 5

<210> 79

<211l> 14

<21d> PRT

<213> Artificial Sequence

<220>
<223> oryctolagus

<400> 79

Trp Phe Arg Gln Ala Pro Gly Lys Gly Lgu Glu Trp Ile Gly
1 5 1

<210> 80
<211> 14
<212> PRT
<213> Artificial sequence

<220>
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<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 105002SEQLIST Tyr Phe Cys lle Arg 35 <210> 124 <211> 37 <212> PRT <213>
Oryctolagus <400> 124 Tyr Ala Arg Trp Ala ¥§oAsinfgval Thr lle Ser Lys Thr Ser Thr 151015 Thr
Vat A5 Lerryygsdlegiisr Ser Pro Thr Thr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Ala Arg 35 <210>
125,5811>37 <212> PRT <213> Oryctolagus <400> 125 Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr lle

Ser Lys Thr Ser Thr
{rp pPhe Arg Gln éTa Pro Gly Lys Glu igu Glu Trp Ile Gly

<210> 81
<211> 14
<212> PRT
<213> Artificial Segquence

<220>
<223> Oryctolagus

<400> 81
{rp Phe Arg Gln §1a Pro Gly Lys Gly ﬁgg Glu Trp 1le Gly

<210> 82

<211> 14

<212> PRT

<213> Artificial seguence

<220>
<223> Oryctolagus

<400> 82

Irp Phe Arg Gln éTa Pro Gly Lys Gly Egu Glu Gly Ite Gly

<210> 83

<211> 14

<212> PRT

<213> Artificial Seguence

<220>
<223> Oryctolagus

<400> 83

{rp val Arg Glin éTa Pro Giy Lys Glu Lgu Glu Trp Ite Gly
i

<210> B84

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> oOryctolagus

<400> 84

{rp val Arg Gln ?1a Pro Gly Lys Glu Agg Glu Trp Tle Gly
1
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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 Lys lle Thr Ser Pro Thr Thr Glu Asp Thr Ala
Thr 202530 Tyr Phe Cys Val Arg 35 <210>133¢¢353¢dor37 105002SEQLIST <212> PRT <213>
Or¥85%39u885<400> 127 Tyr Ala Asn Trp Ala Arg Gly Arg Phe Thr lle Ser Lys Thr Ser Thr

<211> 14

<212> PRT
<213> Artificial sequence

<220>
<223> Oryctolagus

<400> 85
Trp val Arg Gin Ala Pro Gly Lys Glu Leu Glu Gly I'le Gly
1 5 10

<210> 86

<211> 14

<212> PRT

<213> Artificial sequence

<220>
<223> Oryctolagus

<400> 86
Trp val Arg Gln Ala Pro Gly Lys Gly Arg Glu Trp Ile Gly
1 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 Ite Gly
1 5 10

<210> 88

<211> 14

<212> PRT

<213> Artificial Seguence

<220>
<223> Oryctolagus

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

<210> 89

211> 14

<212> PRT

<213> Artificial Sequence

<220>
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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 Tyr Phe Cys Ala Ser 35 <210>1$2880s28der3¥ <212> PRT <213> Oryctolagus <400> 129
TyrBrd»-Sebrpigrédlagsiu Gly Arg Phe Thr lle Ser Lys Thr Ser Thr 151015 Thr Val Asp Leu Lys lle Ala
Ser iR AlggThr Glu Asp Thr Ala Thr 202530 Tyr Phe Cys Ala Arg 35

Trp Phe Arg Glin §1a Pro Gly Lys Glu Qgg Glu Trp Ile Gly
i

<210> 90
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> oOryctolagus

<400> 90
Trp Phe Arg Glin Ala Pro Gly Lys Glu kgu Glu Gly Tle Gly
1 5

<210> 91

<211l> 14

<212> PRT

<213> Artificial Sseguence

<220>
<223> Oryctolagus

<400> 91

Trp Phe Arg GIn Ala Pro Gly Lys Gly Qgg Glu Gly Ile Gly
1 5

<210> 92

<211> 14

<212> PRT

<213> Artificial Sequence

<220
<223> oOryctolagus

<400> 92
Trp val Arg GIn Ala Pro Gly Lys Glu Agg Glu Gly Ile Gly
1 5 1

<210> 93

<2il> 14

<212> PRT

<213> Artificial sequence

<220>
<223> oryctolagus

<400> 93
Trp Phe Arg GIn Ala Pro Gly Lys Glu Agg Glu Ggly Ile Gly
1 5 1
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<210> 130 <211> 37 <212> PRT <213> Oryctolagus <400> 130 105002SEQLIST 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> Oryctolagus <400> 131 Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr lle Ser
Lys Thr Ser Thr 151015 Thr val Asp Leu LysJdet Jeai Ser Leu Thr Ala Ala Asp Thr Ala Thr 202530 Tyr
Phe C(}/s Ala Arg 35 <210> 132

<210> 94

<211> 38

<212> PRT
<213> oOryctolagus

<400> 94
Tyr Ala Ser Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Ser
1 5 10 15

Thr Thr val égp Leu Lys Ile Thr %gr pPro Thr Thr Glu ggp Thr Ala

Thr Tyr pPhe 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
1 5 10 15

GIn ser Thr Gly Cys Leu GIn Leu Asn Ser Leu Thr Ala éga Asp Thr
20 25

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 Ile Ser Lys Thr Ser Thr
i 5 10 15

Thr val asn Leu GlIn Met Glu Thr Thr Ser Leu Thr Thr géu Asp Thr
20 25

Ala Thr phe Phe Cys Ala Arg
35

<210> 97

211> 40

<212> PBRT

<213> oryctolagus
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<211> 38 <212> pRT <215> Oryctolagus <400> 132 Tyr Ala Thr Trp Ala Lys Gly Arg Phe Thr lle Ser
Lys Thr Ser Ser 151015 Thr Thr Val Asp Leu Lys Met Thr Ser Leu 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 Angddizseqdfyrl51015 Thr Val Asp Leu Lys Met Thr Ser Pro
ThedDfie GIBVAsp Thr Ala Thr 202530 105002SEQLIST Tyr Phe CS lle Arg

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

Thr Thr val Thr Leu GIn Met Glu ;hr Thr Ser Leu Thr éga Ala Asp
20 : 5

Thr Ala Thr Tyr Phe Cys Ala Arg
35 40

<210> 98

<211l> 37

<212> PRT

<213> oryctolagus

<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 ITe Thr Ser Pro Thr Thr Glu Asp Thr Ala Thr
20 25 30

Tyr Phe %gs Ala ser

<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 10 15

Thr Thr val Thr Leu 61n Met Glu Thr Thr Ser Leu Thr %éa Ala Asp
25

Thr Ala Thr Tyr Phe Cys Ala Arg
35 40

<210> 100

<211> 37

<212> PRT

<213> Oryctolagus

<400> 100
Tyr Ala Asn Trp Ala Lys Gly Arg pPhe Thr Ile Ser Lys Thr Ser Thr
1 5 10 15
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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 Leu 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 llg $giobysolRe-Ser Thr 151015 Thr Val Asp Leu Lys Met Thr
SeTl‘I?rofa'hrA‘Fhr%w Biep Met Al wzgg«sa@a T W@h@@y%Alag %trg'ﬂ a Thr

Tyr Phe Cys val Arg
35

<210> 101

<211> 40

<212> PRT

<213> oryctolagus

<400> 101

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

Thr Thr val Thr Leu Gin Met Glu Thr Thr Ser Leu Thr Ala Ala Asp
30

Thr Ala Thr Tyr Phe Cys Ala Lys
35 40

<210> 102

<211> 37

<212> PRT

«213> oOryctolagus

<400> 102
Tyr Ala Ser Trp Ala Lys Gly Arg Phe Thr Ile Ser Gln Thr Ser Thr
1 5 10 15

Thr val Asp teu Lys Ile Thr Ser pro Thr Thr Glu Asp Thr Ala Thr
20 30
Tyr Phe gys Ala Arg
5

<210> 103

<211> 40

<212> PRT

<213> Oryctolagus

<400> 103
Tyr Ala Thr Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Pro Ser Ser
1 5 10 15

Thr Thr val Thr Leu GIn Met Glu ;?r Thr Ser Leu Thr g%a Ala Asp

Thr Ala Thr Tyr Phe Cys Ala Arg
35 40
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35<210> 136 <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 105002SEQLIST <211> 39 <212> PRT <213>
Oryctolagus <400> 137 Tyr Ala Ser Trp Val 59 fsbqArgrPhe Thr lle Ser Ser Asp Asn Ala 151015 Gin
Asn Thr Val Asp Leu Gin Met Asn Ser Leu Thr Ala Ala AS Thr 202530 Ala Thr Tyr Phe Cys Ala Arg 35
<210> 104
<211> 40

<212> PRT
<213> oryctolagus

<400> 104

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

Thr Thr val Thr Leu Gin Met Glu Thr Thr Ser Leu Thr Ala Ala Asp
30

Thr Ala Tthr Tyr Phe Cys Ala Arg
35 40

<210> 105

<211> 37

<212> PRT

<213> oryctolagus

<400> 105

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

Thr val Asp Egu Lys Ile Thr Sser ggo Thr Thr Glu Asp ggr Ala Thr

Tyr Phe Cys Ala Arg
35

<210> 106

<211> 37

<212> PRT

<213> oOryctolagus

<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 Leu Lys Ile Thr ser ggc Thr Thr Glu Asp ggr Ala Thr
20

Tyr Phe %ys Ala Arg
5

<210> 107
<211> 39
<212> PRT
<213> oOryctolagus
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<210> 138 <211> 39 <212> PRT <213> Oryctolagus <400> 138 Tyr Ala Asn Trp Val Asn Gly Arg Phe
Thr lle Ser Leu Asp Asn Ala 151015 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 Thf)MaloSeEgpes1510 <210> 140 <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>
PR“f‘%lS;%ryctolagus 105002SEQLIST <400> 141 Trp Gly Gin Gly lle Leu val Thr val ser ser 1510

Tyr Ala Asp Trp val Thr Gly Arg Phe Thr ITe Ser Ser His Asn Ala
1 5 10 15

GIn Asn Thr Eeu Tyr Leu Gln Leu Asn Ser Leu Thr Ala ééa Asp Thr
0

Ala Thr gyr Phe Cys Ala Arg
5

<210> 108

<211> 37

<212> PRT

<213> oryctolagus

<400> 108
Tyr Ala Asn Trp Ala Lys Gly Arg Cys 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 Pro
35

<210> 109

<211> 39

<212> PRT

<213> oOryctolagus

<400> 109
Tyr Ala Thr Trp val Asn Giy Arg Leu Thr ITe Ser Ser His Asn Ala
i 5 10 15

Gln Asn Thr Leu Tyr Leu GIn Leu Ash Ser Leu Thr Ala éga Asp Thr
20

Ala Thr ggr Phe Cys Ala Arg

<210> 110

<211> 37

<212> PRT

<213> oryctolagus

<400> 110

Tyr Ala Asn Trp Ala Lys Gly Arg Phe Tgr Ile Ser Lys Thr igo Thr
1 5 1
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<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 <21Q@nskt seht kzrll <212> PRT <213> Oryctolagus <400> 145
Tr%@ y Pro Gly Thr Leu val Ala val Ser Ser 1510 <210> 146 <211> 11 <212> PRT <213> oryctolagus

12b 175 cgngmSG?Q THSRGfalb ERr Val S&FsEH48 56 J3{08 P47

Tyr Phe ggs Ala Arg

<210> 111

<211> 37

<212> PRT

<213> oryctolagus

<400> 111
Tyr Ala Asp Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr
1 5 10 15

Thr val Asp ;gu Lys Ile Thr Ser ggo Thr Thr Glu Asp ggr Ala Thr

Tyr pPhe Cys Ala Arg
35

<210> 112

<211> 37

<212> 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 25 30

Tyr Phe ggs Gly Arg

<210> 113

<211> 39

<212> PRT

<213> Oryctolagus

<400> 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 Leu Gln Leu Asn Ser Leu Thr Ala Ala Asp Thr
20 30

Ala Thr Tyr pPhe Cys Ala Arg
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1050025EOLIST <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 <@ifdpds<dhl> 23 <212> PRT <213> Oryctolagus <400>
150 Glu Led3al Leu Thr Gin Thr Pro Pro Ser Leu Ser Ala Ser Val Gly 151015 Glu Thr val Arg lle Arg
cys

<210> 114

<211> 39

<212> PRT
<213> Oryctolagus

<400> 114

Tyr Ala Ser Trp val Asn Gly Arg Phe Tgr Ile Ser Ser Asp ﬁgn Ala
1 5 1

GIn Asn Thr val Asp Leu GIn Leu Asn Ser Leu Thr Ala Ala Asp Thr
20 25 30

Ala Thr §§r Phe Cys Ala Arg

<210> 115

<211> 37

<212> PRT

<213> oryctolagus

<400> 115

Tyr Ala Asn Trp Ala Lys Gly Arg Phe zgr Ser ser Lys Thr %Er Thr
1 5

Thr val Asp teu Lys Ile Thr Ser ;go Thr Thr Glu Asp ggr Ala Thr
20

Tyr Phe Cys Ala Arg
35

<210> 116

<211> 37

<212> PRT

<213> oOryctolagus

<400> 116
Tyr Ala 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 Glu Asp ggr Ala Thr
20

Tyr Phe %gs val Arg

<210> 117
<211> 38
<212> PRT
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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 20 <210> 152 1050025EQLIST
<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 bysayss2§ €£230> 153 <211> 23 <212> PRT <213>
Ory2idlag@s y@02a63 Glu Leu Asp Leu Thr GIn Thr Pro Ala Ser val Ser Glu Pro val Gly

<400> 117

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

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

Thr Tyr ghe Cys Ala Arg
5

<210> 118

<211> 37

<212> PRT

<213> oOryctolagus

<400> 118

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

Thr val Asp Egu Lys Met Thr Ser Egu Thr Thr Glu Asp ggr Ala Thr

Tyr pPhe %gs Ala Arg

<210> 119

<211> 38

<2312> PRT

<213> oOryctolagus

<400> 119

Tyr Ala Ser Trp Ala Lys Gly Arg Phe Thr ITe Ser Lys Thr Ser Ser
L 5 _ 10 15

Thr Thr val Asp Leu Glu Met Thr Ser Leu Thr Thr Glu ggp Thr Ala
20

Thr Tyr g?e cys Ala Arg

<210> 120

<211l> 38

<212> PRT

<213> oOryctolagus

<400> 120

Tyr Ala Asn Trp Ala Lys Gly Arg Phe Tgr ITe Ser Lys Ala Sgr Ser
i 5 1 1
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151015 Gly Thr val Thr lle Lys cys 20 <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> Oryctolagus <400> 155 Glu Leu Val Leu Thr GIn Thr Pro
ser Ser Val Ser Ala Ala Val Gly 151015 Gly gewmoYatdihiite Asn Cys 20 <210> 156 <211> 23 <212>
PRT <213> Oryctolagus Page 41 105002SEQLIST <400> 156 Glu Leu Asp Met Thr Gin Thr Pro Ala

Se'i‘l’(ralﬁﬁ*r GA% %zloﬁJV9£l§|¥yS Met Thr (23153/ teu Thr Thr Glu égp Thr Ala

Thr Tyr gge Cys Ala Arg

210> 121

<211> 39

<?12> PRT

<213> oryctolagus
<400 121

Tyr Ala Ser Trp val Asn Gly Arg pPhe Tgr Ile Ser Ser His Asn Ala
i 5 1

Gln Asn Thr Eeu Tyr Leu GIn Leu Asn Ser Leu Thr Ala Ala Asp Thr
0

Ala Thr gyr rhe Cys Ala Arg
5

<210> 122

<211> 37

<212> PRT

<213> oOryctolagus
<400> 122

Tyr Ala Asn Trp Ala Arg Gly Arg Phe Thr Ile 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 fPhe Cys Gly Arg
35

<210> 123

<21l> 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
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151015 Gly Thr Val Thr lle Asn Cys 20 <210> 157 <211> 23 <212> PRT <213> Oryctolagus <400>
157 Glu Leu Asp Leu Thr Gin Thr 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 gslyobbegiadshhr lle Asn cys 20 <210> 159 <211> 23 <212>
PWK?ﬁB?yEﬂ@a@t& <400> 159 Glu Leu Val met Thr GIn Thr Pro Ala ser Val ser Ala Ala val Gly
151015

<210> 124

<211> 37

<212> PRT

<213> Oryctolagus

<400> 124

Tyr Ala Arg Trp Ala Lys Asp Arg val Tgr Ile ser Lys Thr s:ér Thr
1 5 1 1

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> 125

<211> 37

<212> PRT

<213> Oryctolagus

<400> 125

Tyr Ala Asn Trp Ala Lys Gly Arg Phe Igr Ile ser Lys Thr igr Thr
1 5

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

Tyr Phe ggs Ala Thr

<210> 126

<211> 37

<212> PRT

<213> oOryctolagus

<400> 126
Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Ala Ser Thr
1 5 10 15

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

Tyr Phe Cys val Arg
35

<210> 127
<211> 37
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Gly Thr val Thr lle Asn Cys 20 <210> 160 <211> 23 <212> PRT <213> Oryctolagus <400> 160
105002SEQLIST Glu Leu Val Met Thr Gin Thr Pro Ala Ser val Glu Ala Ala Val Gly 151015 Asp Ser Val
Thr lle Asn Cys 20 <210> 161 <211> 23 <212> PRT <213> Oryctolagus <400> 161 Glu Leu val Leu
Thr Gin Thr Pro Ala ser val Ser Glu Pro vahgdwdetalpsely Thr Val Thr lle Lys Cys 20 <210> 162
<2423223 €R12> PRT <213> Oryctolagus <400> 162 Glu Leu Val Leu Thr Gin Thr Pro ser Pro val Ser
AIE R valEN 95268 Gly Thr Val Thr lie Ser Cys

<400> 127

{yr Ala Asn Trp §1a Arg Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr
10 15

Thr val Asp Egu Lys Met Thr Ser ;ro Thr Thr Glu Asp Thr Ala Ile
5 30

Tyr Phe ggs Ala Arg

<210> 128

<211> 37

<Z212> PRT

<213> oOryctolagus

<400> 128

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

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

Tyr Phe Cys Ala Ser
35

<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 Egu Lys Ile Ala Ser Pro Ala Thr Glu Asp Thr Ala Thr
30
Tyr Phe %ys Ala Arg
5

<210> 130

<211> 37

<212> PRT

<213> Oryctolagus

<400> 130

Tyr Ala Ser Trp Ala Lys Gly Arg Phe Thr Ile Ser Arg Thr Ser Thr
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20 <210> 163 <211> 23 <212> PRT <213> Oryctolagus <400> 163 Glu Leu val met Thr GIn Thr Glu
Ser Pro Val Ser Ala Pro val Gly 151015 Gly Thr Val Thr lle Lys Cys 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 1050025EQLIST Glu Thr val Thr Ik #@ip €aeg 26r<210> 165 <211> 23 <212> PRT <213>
oryictolagus <400> 185 Glu Leu Asp met THOGin Thr Pro Ser ser Bys ser val Pro val Arg 151015 Gly
Thr val Ser lle ser cys 20

Thr Ala Asp Leu Arg ITe Thr Ser Pro Thr Ile Glu Asp ggr Ala Thr
20

Tyr Phe ggs ala Arg

<210> 131

<211> 37

<212> PRT

<213> oryctolagus

<400> 131
Tyr Ala Asn Trp Ala 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 ggr Ala Thr
20
Tyr Phe Cys Ala Arg
35

<210> 132

<211> 38

<212> PRT

<213> oOryctolagus

<400> 132
Tyr Ala Thr Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Ser
1 5 10 15

Thr Thr val ggp Leu Lys Met Thr ggr Leu Thr Thr Glu ggp Thr Ala

Thr Tyr P?e Cys Thr Arg
3

<210> 133

<211> 37

<Z212> PRT

<213> oOryctolagus

<400> 133

Tyr Ala Asn Trp Ala Lys Gly Arg Phe Thr ITe Ser Arg Thr Ser Thr

1 5 10 15

Thr val Asp Leu Lys Met Thr Ser Pro Thr Thr Glu Asp ggr Ala Thr
20
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<210> 166 <211> 23 <212> PRT <213> oryctolagus <400> 166 Glu Leu val Leu Thr Gin ser Pro Ser
ser Lys ser val Pro val Gly 151015 Asp Thr val Thr lle Asn Cys 20 <210> 167 <211> 23 <212> PRT
<213> Oryctolagus <400> 167 Glu Leu Asp Leu Thr Gin Thr Pro Pro Ser Leu ser Ala ser val Gly
151015 Glu Thr val Arg lle Arg cys 20 <210g5068s€2115123 <212> PRT <213> Oryctolagus <400> 168
Glu Leu Asp Leu_Thr Gin Thr Pro Ala Ser Val Glu Ala Ala val Gly 151015 Gly Thr val Thr lle Lys cys 20
10660558 Q5T L 169 169 <211> 23 <212> PRT <213> oryctolagus

<210> 134

<211> 37

<212> PRT

<213> oOryctolagus

<400> 134

Tyr Ala ser Trp Ala Glu 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 ggr Ala Thr
20

Tyr Phe Cys Ala Arg
35

<210> 135

<211> 37

<212> PRT

<213> oOryctolagus

<400> 135
Tyr Ala Ser Trp Ala Lys Gly Pro Phe Thr Ile Ser Lys Thr Ser Thr
1 5 10 15

Thr val Asp Leu Lys Met Thr Ser Pro Thr Thr Glu Asp ggt Ala Thr
20 25

Tyr Phe Cgs Ala Arg
3

<210> 136

<211> 37

<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 Leu Lys Ile Thr Ser Pro ITe Thr Glu Asp ggr Ala Thr
20

Tyr Phe ggs tie Arg

<210> 137
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<400> 169 Glu Leu Val met Thr Gin Thr Pro ser Pro val Ser Ala Ala val Gly 151015 Gly Thr Val Thr lle
Ser Cys 20 <210> 170 <211> 23 <212> PRT <213> oryctolagus <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 (akobesewakteu Thr Gin ser Pro Ser Val ser Gly Ala val Gly
Gly25201589Thr val lle lle Asn cys 20 <210> 172 <211> 23 <212> PRT <213> oryctolagus <400> 172
Gllﬁ_]l%@ v%ﬁ%%ﬁ%@n Thr Pro Ser Ser Val Glu Ala Ala val Gly 151015

<400> 137

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

G1In Asn Thr val Asp Leu Gln Met Asn Ser Leu Thr Ala Ala Asp Thr
20 25 30

Ala Thr Tyr phe Cys Ala Arg
35

<210> 138

<211> 39

<212> PRT

<213> oOryctolagus

<400> 138

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

GIn Asn tThr val phe teu GIn Met Thr Ser Leu Thr Ala %éa Asp Thr

Ala Thr ggr Phe Cys Ala Arg

<210> 139

<211> 11

<212> PRT

<213> oryctolagus

<400> 139

Trp Gly Gin Gly Thr Leu val Thr val Ser Ser
1 5 10

<210> 140

<211> 11

<212> PRT

<213> oOryctolagus

<400> 140

Trp Gly Pro Gly Thr Leu val Thr val igr Ser
1 5

<210> 141
<211> 11
<212> PRT
<213> oOryctoiagus
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Gly Thr val Thr lle Lys cys 20 <210> 173 105002SEQLIST <211> 23 <212> PRT <213> Oryctolagus
<400> 173 Glu Leu Val Leu Thr Gin Thr Pro Ala Ser Val Glu Ala Ala val Gly 151015 Gly Thr Val Thr lle
Lys Cys 20 <210> 174 <211> 15 <212> PRT <213> Oryctolagus <400> 174 Trp Tyr Gin Gin Lys Pro
Glu Lys Pro Pro Thr Leu Leu lle Ser 1 <2103s5681depc2d?> <213> <400> 5 175

<400> 141

Trp Gly Gin Gly Ile teu val Thr val Ser Ser
1 5 10

<210> 142
<211> 11
<212> PRT
<213> Oryctolagus

<400> 142

Trp Gly GlIn Gly Ala Leu val Thr val Ser Ser
i 5 10

<210> 143
<211 11
<212> PRT
<213> oryctolagus

<400> 143

Trp Gly Pro Gly Thr Leu val Thr Ile Ser Ser
1 5 10

<210> 144

<211> 11

<212> PRT

<213> oryctolagus

<400> 144

Trp Gly GiIn 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
<211> 11
<212> PBRT
<213> oOryctolagus

<400> 146
Trp Gly GIn Gly Thr Arg val Thr val Ser Ser
1 5 10

<210> 147
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15 PRT Oryctolagus 175 10 15 Trp Tyr Gin GIn Lys Pro Gly Gin Pro Pro Lys Leu Leu lle Tyr 1 <210>
<211><212> <213><400> 5 176 15 PRT Oryctolagus 176 10 15 Trp Tyr Gin Gin Lys Pro Gly Gin
Pro Pro Lys Arg Leu lle Tyr 1 <210> <211> <212> <213>

105002SEQL.IST
<21l> 11
<212> PRT
<213> oOryctolagus

<400> 147

Trp Gly Pro Gly Thr Leu val Thr Gly Ser Ser
1 5 10

<210> 148
<211> 11
<212> PRT
<213> oryctolagus

<400> 148

Trp Gly Gln Gly Ser Leu val Thr Ile Ser ser
1 5 10

<210> 149
<211> 11
<212> PRT
<213> oryctolagus

<400> 149

Arg Gly GIn Gly Ser Leu val Thr Ile Ser Ser
1 5 10

<210> 150

<211> 23

<212> PRT

<213> oryctolagus

<400> 150
Glu Leu val Leu Thr GIn Thr Pro Pro Ser Leu 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 Pro Ala Ser val Ser Glu Pro {%1 Gly
1 5

Gly Thr val Thr Ile Lys Cys
20

<210> 152
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<400> 5 177 15 PRT Oryctolagus 177 10 15 Trp Tyr Gin Leu Lys Pro Gly Gin Pro Pro Lys Leu Leu lle
Tyr 151015 <210> 178 <211> 15 <212> PRT <213> Oryctolagus 105002SEQLIST <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 105002SEQLIST
<211> 23
<212> PRT
<213> oOryctolagus

<400> 152

Glu Leu val teu Thr 6¢1n Thr Pro Ser Pro val Ser Ala Ala val Gly
1 5 10 15

Gly Thr val ggr Ite Lys Cys

<210> 153

<21l> 23

<212> PRT

<213> oOryctolagus

<400> 153

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

Gly Thr val ;hr Ile Lys Cys

<210> 154

<211> 23

<212> PRT

<213> oOryctolagus

<400> 154

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

Gly Thr Ala ggr Ile Lys Cys

<210> 155

<211> 23

<212> PRT

<213> oryctolagus

<400> 155

Glu Leu val Leu Thr GIn Thr pPro Ser sSer val Ser Aila Ala val Gly
1 5 10 15

Gly Thr val ggr Ile Asn Cys

<210> 156
<211> 23
<212> PRT
<213> oryctolagus
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<400> 179 Trp 'he Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu Leu lle Tyr 151015 <210> 180 <211> 15
<212> PRT <213> Oryctolagus <400> 180 Trp Tyr Gin Gin Lys Pro Gly Lys Pro Pro Thr Leu Leu lle
Ser 151015 <210> 181 <211> 15 <212> PRT <213> Oryctolagus <400> 181 Trp Tyr Gin Gin Lys Pro
Gly Gin Arg Pro Lys Leu Leu lle Tyr 15101805@d8k=48%x211> 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
<IOPRT$213> Oryctolagus <400> 183 Gly Val Pro Pro Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
TwiT[hlLéﬁlm:Brhsu ?Hfrr kkérGMGIyMahﬁin%ia Gl Asp mm&aﬂﬁ‘ﬁmwr Cys 202530

Gly Thr val Thr Ile Asn Cys
2

<210> 157

<211> 23

<212> PRT

<213> oOryctolagus

<400> 157

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

Gly Thr val Thr Ile Asn Cys
2

<210> 158

<211> 23

<212> PRT

<213> oOryctolagus

<400> 158

Glu Leu Asp Met Thr Gln Thr Pro Ser ser val Ser Ala Ala val Gly
1 5 10 15

Gly Thr val Egr Ite Asn Cys

<210> 159

<211> 23

<212> PRT

<213> oOryctolagus

<400> 159
Glu Leu val met Thr GIn Thr Pro Ala Ser val Ser Ala Ala val Gly
1 5 10 15

Gly Thr val ;gr Ile Asn Cys

<210> 160

<211> 23

<212> PRT

<213> Oryctolagus

<400> 160
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Page 47 105002SEQLIST <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 151015 Leu Thr lle Ser Gly Val Gin Cys Asp
Asp Ala Ala Thr Tyr Tyr Cys 202530 <210> 185 <211> 32 <212> PRT <213> Oryctolagus <400> 185
Gly Val Ser ser Arg Phe Lys Gly Ser Arg Ses{aty, 3@t Tyr Thr 151015 Leu Thr lle Ser Asp Leu Glu
Cys! AlaAspyAlaMaia THr Tyn THrCHre202538e2240b 4B6 Aba 1 8¥ap 18ky PRT <213> Oryctolagus
<4b0> 186 Gly val Ser Ser Arg Phe Lys GI;J/%er Gly Ser Gly Thr Gtl Phe Thr 151015 Leu Thr lle Ser

Asp Val Gin Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530
Asp Ser va ggr ITe Asn Cys

<210> 161

<211> 23

<212> PRT

<213> oryctolagus

<400> 161

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

Gly Thr val ggr Ile Lys Cys

<210> 162

<211> 23

<212> PRT

<213> oOryctolagus

<400> 162

Glu Leu val Leu Thr G1n Thr Pro Ser Pro val Ser Ala Ala X%ﬂ Gly
1 5

Gly Thr val zgr'xle ser Cys

<210> 163

<211> 23

<212> PRT

<213> oryctolagus

<400> 163

Glu Leu 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

<211> 23

<212> PRT

<213> Oryctolagus

<400> 164

Glu Leu val Leu Thr GlIn Thr Pro Ser Ser Lys Ser val Pro val Gly
1 5 10 i5
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<210> 187 <211> 32 <212> PRT <213> Oryctolagus <400> 187 Gly Val Pro Ser Arg Phe Lys Gly Ser
Gly Ser Gly Thr Glu Phe Thr 151015 Leu Thr lle Ser Asp Leu Glu Cys Ala Asp Ala Ala Thr Tyr Tyr Cys
202530 <210> 188 105002SEQLIST <211> 32 <212> PRT <213> Oryctolagus <400> 188 Gly Val

Pro Ser Arg Phe Arg Gly Ser Gly Ser Gly TilisGiedehersir 151015 Leu Thr lle Ser Gly Met Lys Ala Glu

Asp Ala Ala Thr Tyr Tf Cys 202530 <210> 189 <211> 32 <212> PRT <213> Oryctolagus <400> 189
GI§\fal er'dlr

g P eeﬁ/% @f}? Ser Gly Ser Gly Thr GIn Phe Thr 151015
<210> 165
<211> 23
<212> PRT
<213> oOryctolagus
<400> 165

Glu Leu Asp met Thr GIn Thr Pro Ser Ser Lys Ser val Pro val Arg
1 5 10 15

Gly Thr val Ser Ile Ser Cys
20

<210> 166

<211> 23

<212> PRT

<213> oOryctolagus

<400> 166

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

Asp Thr val Egr Ile Asn Cys

<210> 167

<211> 23

<212> PRT

<213> oryctolagus

<400> 167

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

Glu Thr val ggg Ile Arg Cys

<210> 168

<211> 23

<212> PRT

<213> oryctolagus

<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 Thr Ile Lys Cys
20
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Leu Thr lle Ser Asp Leu Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530 <210> 190 <211> 32 <212>
PRT <213> Oryctolagus <400> 190 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> 191 <211> 32
<212> PRT <213> Oryctolagus <400> 191 (dyd4akBredrro 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
<2 O>32 <g912> PRT <213> OryctolagusPage 49 105002SEQLIST <400> 192 Gly Val Pro Ser Arg

Ph<@ ys Gig Ser Gly Ser Gly Ala Gin 'he Thr 151015
<212> PRT
<213> Oryctolagus

<400> 169

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

Gly Thr val ggr ITe Ser Cys

<210> 170

<211> 23

<212> PRT

<213> Oryctolagus

<400> 170

Giu Leu val Leu Thr GIn Thr Pro Ser Sgr’ Lys Ser val pro {%ﬂ Gly
1 5 1

Asp Thr val Ile Ile Ash Cys
20

<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
1 5 106 15

Thr val Ile Ile Asn Cys

<210> 172

<211> 23

<212> PRT

<213> oOryctolagus

<400> 172

Glu Leu val Leu Thr GIn Thr Pro Ser Ser val Glu Ala Ala ‘1’?1 Gly
1 5

Gly Thr val Thr Ile Lys Cys
2

<210> 173
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Leu Thr lle Ser Asp Leu Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys 202530 <210> 193 <211> 32 <212>
PRT <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> 184Gy AdaltBro Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr
Gla2he TRF 151015 Leu Thr lle Ser Gly Val Gin Cys Asp Asp Ala Ala Thr Tyr Phe Cys 202530 <210>
195548115582 2127, PRT <213> Oryctolagus <400> 195 Gly Val Pro Ser Arg Phe Lys Gly Ser Gly
Ser Gly Thr Gin Phe Thr 51015 Leu Thr lle Ser Asp Val Val Cys Asp Asp Ala Ala Thr Tyr Tyr Cys
20985l <243> 196 <211> 32 <212> PRT <213> oryctolagus

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

Gly Thr val Thr 1le Lys Cys
2

<210> 174

<211> 15

<212> PRT

<213> oOryctolagus

<400> 174

Trp Tyr GIn GIn Lys Pro Glu Lys Pro Pro Thr Leu Leu ITe Ser
1 5 10 15

<210> 175

<211> 15

<212> PRT

<213> oryctolagus

<400> 175

Trp Tyr GIn Gin Lys Pro Gly GIn Pro Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 176

<211> 15

<212> PRT

<213> oryctolagus

<400> 176

Trp Tyr Gin GIn Lys Pro Gly GIn Pro Pro Lys Arg Leu ITe Tyr
1 5 10 15

<210> 177

<211> 15

<212> PRT

<213> oOryctolagus

<400> 177

Trp Tyr Gln Leu Lys Pro Gly Gln Pro Pgo Lys Leu Leu Ite Tyr
1 5 1

<210> 178

<211> 15

<212> PRT

<213> oryctolagus
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<400> 196 105002SEQLIST 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 LegsGdusEysiAsp Asp Ala Ala Thr Tyr Tyr Cys 202530 <210>
198162413382 <212> PRT <213> Oryctolagus <400> 198 Gly Val Pro Pro Arg Phe Ser Gly Ser Gly

Ser BN MaATPGINT %5&%@%%%%‘&9& PRl Gip AlpGHy,Asp Ala Ala Thr Tyr Tyr Cys
202530'<210> 199 211> 32 <212> PRT <i13> Oryctolagus <4005 199

<210> 179

<211> 15

<212> PRT

<213> Oryctolagus

<400> 179

Trp Phe GIn Gin Lys Pro Gly Gin Pro Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 180

<211> 15

<212> PRT

<213> oryctolagus

<400> 180

Trp Tyr Gin GIn Lys Pro Gly Lys Pro Pro Thr Leu Leu Ile Ser
1 5 10 15

<210> 181

<211> 15

<212> PRT

<213> oOryctolagus

<400> 181

Trp Tyr GIn GlIn 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 Leu Leu Ile Tyr
1 5 10 15

<210> 183

<211> 32

<212> PRT

<213> oOryctolagus

<400> 183

Gly val Pro Pro Arg Phe Ser Gly Ser Ggy Ser Gly Thr Asp ggr Thr
1 5 i

teu Thr Ile Gly Gly val GlIn Ala Glu Asp val Ala Thr Tyr Tyr Cys
20 25 30
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Gly Val Pro Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Gin Phe Thr 151015 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
1050025EQLIST Leu Thr lle Asn Asp Leu ¢3800yseaspsAsp Ala Ala Thr Tyr Tyr Cys 202530 <210>
201 <211> 32 <212> PRT <213> Oryctolagus <400> 201 Gly val Pro Ser Arg Phe Lys Gly Ser Gly Ser
Gly,hhe Gipgzhe Thr 151015 Leu Thr lle Ser Asp Val Val Cys Asp Asp Ala Ala Thr Tyr Gly Cys 202530
<240.208%211> 32 <212> PRT <213> Oryctolagus <400> 202 Gly val Pro Ser Arg Phe Lys Gly Ser

GIgr G i fhe T
<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 Gln Cys ésp Asp Ala Ala Thr g%r Tyr Cys
20 5

<210> 185

<211> 32

<212> PRT

<213> oryctolagus

<400> 185

Gly val Ser Sser Arg Phe Lys Gly Ser Agg ser Gly Thr Glu {gr Thr
1 5 1

Leu Thr Ile Ser Asp Leu Glu Cys éia Asp Ala ala Thr g%r Tyr Cys
20 5

<210> 186

<211> 32

<212> PRT

<213> oOryctolagus

<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 §Sr Asp val Gln Cys ggp Asp Ala Ala Thr gﬁr Tyr Cys

<210> 187

<211> 32

<212> PRT

<213> Oryctolagus

<400> 187

Gly val pPro ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Glu Phe Thr
1 5 10 15

Leu Thr Ite Ser Asp Leuw Glu Cys Sga Asp Ala Ala Thr gyr Tyr Cys
20 0

<210> 188
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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 <211> 32 <212> PRT <213> Oryctolagusce4ea 204 Gly Val Pro Ser Arg Phe Lys Gly Ser Gly
Ser2@ly Th2Gin Phe Thr 151015 Leu Thr lle Ser Asp Leu Glu Cys Ala Asp Ala Ala Thr Tyr Tyr Cys

2 P L5L20~Ela9§QOZSEQLI5T <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 Thr
<400> 188

cly val Pro Ser Arg Phe Arg Gly Ser Ggy Ser Gly Thr Glu ghe Thr
1 5 i

Leu Thr Ile Ser Gly Met Lys Ala Glu Asp Ala Ala Thr '?%r Tyr Cys
20 25

<210> 189

<211> 32

<212> PRT

<213> oOryctolagus

<400> 189

Gly val ser ser Arg Phe Lys Gly Ser Gly Ser Gly Thr GIn Phe Thr
1 5 10 15

Leu Thr ITle Ser Asp Leu Glu Cys Asp Asp Ala Ala Thr ggr Tyr CYs
20 25

<210> 190

<211> 32

<212> PRT

<213> oOryctolagus

<400> 190

Gly val Pro ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Glu Tyr Thr
1 3 10 i5

Leu Thr Ile ser Gly val Glu Cys %Ep Asp Ala Ala Thr ggr Tyr Cys
20

<210> 191

<211> 32

<212> PRT

<213> oryctolagus

<400> 191

Gcly val Pro Pro Arg Phe Ser Gly Ser Gly Ala Gly Thr GIn Phe Thr
1 5 10 15

Leu Thr Ile Ser Asp Leu Glu Cys g§p Asp Ala Ala Thr gﬁr Tyr Cys
20

<210> 192
<211> 37
<212> PRT
<213> oOryctolagus
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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> Oryctolagus <400> 206 Phe 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 Lys 1510
<210> 208 <211> 10 <212> PRT <213> Ofyeiniageg £490> 208 Phe Gly Gly Gly Thr Glu Leu Glu lle
Leu 1510 <210> 209 <211> 11 <212> PRT <213> Oryctolagus <400> 209 Phe Gly Gly Gly Thr Gin
Let*?f¥ vaPthr Gly 1510 <210> 210 <211> 12

Gly val Pro Ser Arg Phe Lys Gly Ser Gly Ser Gly Ala GIn Phe Thr
1 5 10 15

Leu Thr Ile %er Asp lLeu Glu Cys é?p Asp Ala Ala Thr g%r Tyr Cys
0

<210> 193

<211> 32

<212> PRT

<213> Oryctolagus

<400> 193

Gly val Pro ser Arg Phe Lys Gly Ser g%y ser Gly Thr GlIn g?e Thr
1 5

Leu Thr Ile Ser Asp Leu Glu Cys Asp Asp Ala Ala Thr Tyr Tyr Cys
20 25 30

<210> 194

<211> 32

<212> PRT

<213> Oryctolagus

<400> 194

GTy val Pro Ser Arg phe Lys Gly Ser Gly Ser Gly Thr Glu Phe Thr
1 5 10 15

Leu Thr Ile Ser Gly val GIn Cys Asp Asp Ala Ala Thr g%r Phe Cys
20 25

<210> 195

<211> 32

<212> PRT

<213> oryctolagus

<400> 195

Gly val Pro ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Gln Phe Thr
1 5 10 15

Leu Thr I7e Ser Asp val val Cys Asp Asp Ala Ala Thr gér Tyr Cys
20 25

<210> 196

<211> 32

<?21Z2> PRT

<213> oryctolagus

<400> 196
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105002SEQLIST <212> PRT <213> Oryctolagus <400> 210 'he Ala Phe Gly Gly Gly Thr Glu Leu Glu
lle Leu 1510

1050025EQLIST
Gly val Pro Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Leu Thr Ile ser Ser val Glu Cys %gp Asp Ala Ala Thr ggr Tyr Cys
2

<210> 197

<211> 32

<212> PRT

<213> oOryctolagus

<400> 197

Gly val Pro ser Arg pPhe ser Gly Ser Ggy Ser Gly Thr Gln ihe Thr
1 5 1 5

Lteu Thr Ile Ser Asp Leu Glu Cys égp Asp Ala Ala Thr g%r Tyr Cys
20

<210> 198

<211> 32

<212> PRT

<213> oOryctolagus

<400> 198

Gly val Pro Pro Arg Phe Ser Gly Ser Gly Ser Gly Ala Asp Tyr Thre
1 5 10 15

beu Thr ITe Gly Gly val Gin Ala g;u Asp Ala Ala Thr ggr Tyr Cys
20

<210> 199

<211> 32

<212> PRT

<213> oOryctolagus

<400> 199

Gly val Pro Ser Arg Phe Lys Gly Ser Gly Ser Gly Thr GIn Phe Thr
1 5 10 15

Leu Thr Ile ggr Asp val Gin Cys Asp Asp Ala Ala Thr g%r Tyr Cys
25

<210> 200

<211> 32

<212> PRT

<213> oryctolagus

<400> 200

Gly val ser ser Arg Phe Lys Gly Ser Gly Ser Gly Thr GIn pPhe Thr
1 5 10 15
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Ley Thr ITe Asn Asp
20

<210> 201

<211> 32

<212> PRT

<213> oOryctolagus

<400> 201

Gly val Pro Ser Arg
1 5

l.eu Thr Ile Ser Asp
20

<210> 202

<21l> 32

<212> PRT

<213> oOryctolagus

<400> 202

Gly val Pro Ser Arg
1 5

Leu Thr 1le ser Gly
20

<210> 203

<21l> 32

<212> PRT

<213> oOryctolagus

<400> 203
Gly val Pro Ser Arg
1 5

Lteu Thr Ile Asn Asp
20

<210> 204

<211l> 32

<212> PRT

<213> oOryctolagus

<400> 204

Gly val pro Ser érg
1

Leu Thr Ile Ser Asp
20

fLeu

Phe

val

Phe

val

rhe

Leu

Phe

Leu

Glu

LYyS

val

Lys

Gin

ser

ASp

Lys

Glu

cys

Gly

Cys

Gly

Cys

Gly

Cys

Gly

Cys

Asp
25

Ser

ASp
25

Ser

Asp
25

ser

ASp
25

ser

Ala
25

1050602SEQLIST

Asp Ala Ala Thr

Gly ser
10

Asp Ala

Gly ser
10

Asp Ala

Gly Ser
10

Asp Ala

Gly Ser
10

Asp Ala

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Ala

pPage 52

Thr

Thr

Thr

Thr

Thr

Thr

Thr

Thr

Tyr
30

Gin

Tyr
30

Gin

Tyr
30

Glu

Tyr
30

Gin

Tyr

Tyr

Phe
15

Gly

Phe
15

Tyr

Phe
15

Tyr

Phe
15

TYr

Cys

Thr

Cys

Thr

Cys

Thr

Cys

Thr

cys



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

<400>

205

32

PRT
oryctolagus

205

Gly val Ser Ser Arg
1 5

Leu Thr Ile Ser Gly

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

<400

20

206

10

PRT
oryctolagus

206

phe Gly Ala Gly Thr
1 5

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

<400>

207

10

PRT
oryctolagus

207

Phe Gly Gly Gly Thr
1 5

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

<400>

208

10

PRT
oryctolagus

208

phe Gly Gly Gly Thr

1

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

<400>

5

209

11

PRT
oryctolagus

209

phe Gly Gly Gly Thr
1 5

<210>
<211>

210
12

Phe

val

ASh

Glu

Glu

Gin

Lys

GlIn

val

val

Leu

Leu

Gly

cys

Glu

val

Glu

Thr

Ser

Ala

25

Ile

val

ITe

val

105002SEQLIST

Gly ser Gly Thr Gln P
10 15

he Thr

Asp Ala Ala Thr g%r Tyr Cys

Leu
10

Thr Gly
10
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105002SEQLIST
<212> PRT

<213> oOryctolagus
<400> 210

ihe Ala phe Gly Gly Gly Thr Glu Leu Géu Ile Leu
5 1
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