TRAIL RECEPTOR 2 POLYPEPTIDES AND ANTIBODIES [1] This application claims the benefit
of U.S, Provisional Application No. 601713,433, filed August 31, 2005, and U.S. Provisional
Application No. 60/713,478, filed August 31, 2005. U.S. Provisional Application Nos. 60/713,433 and
60/713,478 are incorporated by reference herein in their entirety for any purpose FIELD [2]
Polypeptides are provide@RAs REESFAMER G EO bl jTdomaiAs Bra pididedsghich bind such
polypeptides. Also proyi are methods of obtaining an aptibody that.bindstumor rosis factor
(TNF)- related apoptoifdsg? ducing ﬁlé%ﬁoa ()ﬂlﬁg\%if_)r} e'c%spﬁﬁﬁ ?%éﬁ%z?tfc?(!)rr?pﬁsr?ﬁ’é g&%ﬁnistering at
least one of suchpslypimiities 60/&1 ddiafidiolraiing, 20 antibedy thatbingscrRl2 from the
animal. Antibodigg eagivenyihd R4 aresprauidegy Alpe prowided e gellsipradhycing antibodies

» phar

reactive with TR- maceutical compositions comprising antibodies reactive with TR-2, methods
using antibodiesARRIRIS NN F@BZ?éﬁd%ﬁﬁ@@rﬁ%ﬁgdéﬁtﬁi@d%@%a’éﬁ% RitFefaencalso provided
are methods of geereasingHr MENaninohipdingaéan antibody to TR-2 by administering such a
polypeptide. BACKGROUND [3] The interaction between TR-2 and its ligand, TRAIL, plays a role
in the induction gﬂ%b%ptosis (see, for example, Almasan et al., Cytokine & Growth Factor Reviews 14:
337-348 (2003)). TRAIL, also known as Apo2 iigand, is a hornomeric Jijgand that interacts with four
members of the TNF-r&%tor supeﬁ%ﬁﬂ&%ﬁlﬁ@e&%{m %d("ﬁ?'t) fﬁillﬁgﬁ)?ra@&% eg[ t%the related,
soluble, opsteopfotageisra(2Qirtyided celpicr . BiddingropdiAdbtidet RAleo DRy Adedeesurface of a cell
riggers apoptosis ot cell AeLINEL hinclag L TRALL 19 TR A0k TR 2. daipacslufer proteins are
recruited to the iNraceNular death domain o??h recepior, forming a sighaling complex. Certain
intracellular caspalséschrearnsiieddoecing toangléX Rvbbre Reseaitoacivhid anoising activate
additional caspaggs, apdhe niracallulac apapiasis raseanifed iR -2-and A -4ansh QR dask the

intracellular domain responsible for transmitting the apoptosis signal. Thus, bir_ldir_%é)f RAIL to TR-3,
TR-4, or OPG d&&dhsivtigieriape JosisrTr-BasaiTRl And SERSFRYRIYER YFeédYereceptors,
and their overexprgsgiel hag bees rnardapreterieisfransRapiotis ilciian PR ERAIL. TR-2is

expressed in a variety of cells, including liver, brain, breast, kidney, colon, lung,.spleen, thymus,
peripheral bloodWWHWSHEQ?HBQB?&'{{@%S?WBW,‘rﬂﬂé}‘&@?%‘& ﬁ?ﬂf&%’?i&f?ég%ang the
gastro-intestinal ffaghotassifor extngies Walszakvatral REMBEY kit drd3B6emPan{lRRiigs Spierings et
al., J. Histochem. Cytochem..52:.821-831 (2004)). Though TRAIL and TRAIL receptors are widely
expressed, they ?.%Xm&‘t"g%tﬁé% in(tusuocf?lrg;J \g‘g%%t%rseisrqﬁ%}%ﬂ% o#rr%eeccﬁecaeﬁigg(%reper,efge'rnéygmple, Daigle
et al., Swiss Medinvikiyg. a2t 231287 (R IRLY) b BiMARY e 4]inhce naimsdidples, an isolated

polypeptide is pr )Qe%%@@g?mg at least one complementarity determining region (CDR) selected
from CDRia, CDR2a, and CDR3a: wherein CDR1 a comprises the amino acid sequence a bcdef ghijk

|, wherein amino acid d®3lycine, amifoiigideipnderbuaanfidin’ghdin®, tgrssinéRévishenylalanine;
amino acid c is sgigcted fMseHNRRIHHSRIAS RBURY & hisssirpieddiomsisolaugine or

phenylalanine; amino acid e is selected from serine, threonine, or asparre_ﬁ%ne; amino acid f is selected
from serine, asp&ritOsRR SPERHE, %ﬁﬁf&f&w&‘ﬁﬁré%nﬁ?&“aﬁél%@ﬂé?)a 6 e i WM ted from

glycine, aspartic geidper hyasines amineaeistd iy aateaietifen gyoine faspaticiosid dyrasine,

asparagine, or serine; amino acid i is sele from tyrosine,.isoleucine, histidi methignine, or
tryptophan; amin%ﬁ???@%lé%ﬂ%mm%fﬁggfg%giﬁﬁi)sﬁ?ﬁ?ng},’saesri gr?%rs %%%&glanine;
amino acid K is tngpétphasvbis N gieepeotsgahaftCacidddptseriBéndimg ndl prsiseintWherein
CDR2a comprises th in i e DG ei ina.acid mis
selected from tr;pigrpeﬁgf? t@?&%%n%ﬁﬁ%%d?ﬁes %‘%@gﬁaéﬁ%% aém lggﬁ géyﬂ%%[;l'a%?r%g @%%Fn is selected
from methionine bindioke ot iREAdringd Beidos T9seldetearsibianpisdsinfiraetpesiied dedhe, tryptophan,
or histidine; aming.acid ;s spigaiesb iram BraliRebeapsingcReiinea Aigiingy kistlire, or asparagine;

amino acid 9 is selected from asparagine, serine, or aspartic acid; amino acid r is selected from serine
or glycine; amino<id8 BisRrsdear FERPaspaRIE 48T LR AR s EBMAE oM RRIMIREY amino acid t is
selected from aspatagiRstareanineuatcabioatsiguginratdyfesine samine reiddsisiselected from
threonine, tyrosine, leucine, lysine, asparagine, qr isoleucine; ami ac'_iﬁ v i, selected from glycine,
tyrosine, asparticagaalfog‘fsc%?&ﬂ E,a'arsﬁﬁg gegm%%ﬁﬁglé@égﬁr%%rtﬁ%b @%efﬁ%f raﬁga?ﬁgf amino acid x
is selected from akasminesiisip foline ramiiting ddey s ceiestesidran Jlntsnimejisgrid RAladpartic acid;
amino acid z is selaciedt fromdysias lshelng, Q1 SLneLAMINR.ACIAE s sefgeted fromphenylalanine,
lysine, or valine; amino. acid 8 IS selected from é tanmine, serine, or lysine; and amino acid c' is
glycine or is not present; wherein CDR3a comprises the amino acid sequence d e'f'g'h'j'’k'm'n' o' p’'
g rs'tu v w, wherein amino acid d' is selected from tryptophan, aspartic acid, glycine, serine, or
.glutai-nic acid; amino acid e' is selected from asparagihe, aspartic acid, glycine, arginine, serine,
valine, or leucine; amino.acid f' is selected from histidine, serine, alanine, tyrosine, proline, asparagine,
glycine or threonine; amino acid g' is 'selected from tyrosine,.serine, alanine, arginine, tryptophan,
glycine or valine; amino acid h' is selected from glycine, alanine, serine, asparagine, methionine,

tyrosine, tryptophan, cysteine, or aspartic acid; amino acid P is selected from serine, tryptophan,
nlseine nhenvialanine acnartie acid tv/rocine or threonine: aminn acid ' ie ealected from nlvveine



TR-2. [007]In certain examples, an isolated polypeptide is provided comprising at least one
complementarity determining region (CDR) selected from: amino acids 24 to 34 of SEQ ID NO: 36;
amino acids 50 to 56 of SEQ ID NO: 36; amino acids 89 to 97 of SEQ ID NO: 36; amino acids 24 to 34
of SEQ ID NO: 38; amino acids 50 to 56 of SEQ ID NO: 38; amino acids 89 to 97 of SEQ ID NO: 38;
amino acids 24 ¥6S5PEr R 88 IPRRY: IRFERIRRD 2RSS (BVSERPERSSIPD RRS: DR shewadRIs 89 to 97
of SEQ ID NO:81eantinpsarids 3d8tatohabQisn MPTRAIRMIR. 2¢ils,50485a6 6f §EQ ID NO: 42;
amino acids 89 to 97 of SEQ ID NO; 42; amino acids 24 to 34 of SEQ ID NO: 44; amino acids 50 to 56
of SEQ ID NO:‘#iethselSadstiaingivesrpip Rigash Kifhey 56198 2408 SPKEEQ ID NO: 46:
amino acids 50490 fseRhEr NS48 Ipmibagies §det8iofc3tS) tNIND LS AMRRI acids 24 to 40
of SEQ ID NO: 48; amino acids 56 to 62 of SEQ ID NO: 48; amino acids 95 to 103 of SEQ ID NO: 48; "
amino acids 24'@'8YHEE3 BIRNG: 156, WaRiFRaiRRlBa! (a5t JSsegf e R@His.Aezakids 94 to
102 of SEQ 1D @i, 58MBONG. aeids3db1e3y g &R, IDNAneL:AmhiNQ akidsrehdb2 of SEQ ID NO:
52; amino acids 95 to 103 of SE% Q: 52: amino acids 24 to 34 of SEQ ID NO: 54; amino acids 50

to 56 of SEQ IIYKeFEMartnga 1%%%@&96%o@@&ﬁiﬁ)ﬁ%&%@:%ﬁ&&cf&@%t%sﬁ%f SEQ ID NO:

56, amino acidg/hf:ip SHese R QrdRicuninniasidsiBaueifd SHSRIDNPaRFonmigo acids 24
to 40 of SEQ ID NO: gg; amino acids 56 to 62 of SEQ ID NO: 58; amino acids 95 to 103 of SEQ ID
NO: 58: amino &iif§s £248 3Ar PEEW'fo RrIBPRhin eV 18V of SEGIHRY: 60: amino acids
89 to 97 of SE@HYNE: 60; amino acids 24 to 34 of SEQ ID NO: 62; amino acids 50 to 56 of SEQ ID
NO: 62; amino acids 89 to 97 of SEQ ID NO: 62; amino acids 24 to 35 of SEQ ID NO: 64; amino acids
51 to 57 of SE WN%\Q amino acids 90 to 88 of SEQ ID NO: 64; amino acids 24 to 34 of SEQ ID
NO: 66; amino acids 3034157 of SER tortd(p: SLampliae asitsodRdd PAIpbSHRALR NS ERMINOo acids
24 to 34 of SEQ ID NO: 68; amino acids 50 to 56 of SEQ ID NQ: 68; and amino acids 89 to 97 of SEQ
ID NO: 68: whérdMRHEMY FhERTIE R CRIGLEMSA R 4¢G5 HBMe HegiRndhaitf bitsiecteeo. [0os]in

certain examplgsnaCidelate PR deatideR3ovided comprising a sequence encoding a
polypeptide comprising at least one c lementarity determining region (CDR) selected from CDR1a,

CDR2a, and CDR3a: whereilf ¢H#1 FOLRRHES SIS ARIAL ARG FRBUE BCEReP GHjieIT wherein
amino acid a is glycine, amirg)}—acj(km iwiseteaieshiino AL mes g(p@ﬁ@@a%gﬁbqulﬁlgmne; amino acid ¢
is selected from serine or threonine; ino zg:id d is selected frgg iscilﬁucine‘or phenylalanine; amino
acid e is selected from serin@S{RFEEHINTRMPY S IS BfiRG RIMATYIRI 2RI ASHiAS aspartic
acid, tyrosine, asparagine, thyelentae, ot @l yeifiasasn hctithe: iasmeciesitors giysiedaspartic acid,
or tyrosine; amino acid h is s,elﬁcted from SHCW)‘;’ as%ar;ic acid, tyrgsine, asparagine, or serine; amino
acid i is selected from tyrosirtt? RURRRREPHRRYREN 8ttﬁ8ﬂﬁfé?8ﬂr§/ﬁo?ﬁi AEeiRBacid j is selected
from asparagine, tyrosine, hisétline, taesinsiner phepatagine; amine asid kilsdatptapharer is not
present; and amino acid | is serine or is nat present, wherein CDR2a comprises the amino acid
sequence mnopgr $tu vwxyZ>5* 1% BRI PLIY Q510 FSRRTAGIRE ’fFB'%QWB?Oﬁ{eéYYﬂ%sine,
histidine, valine, glutamic aciginiricsatiltby dsnsateatid frimvsglocied, fremanietbisiding eyrissilesicine;
amino acid o is selected from asparagjne, tyrosine, serine, tryptophan, or histidine; amino acid p is
selected from proline, tyrosir'iaen,'!'ggrﬂ?g,J %Ybﬁrﬁﬁl—f%%qi iHE gtyégﬁr W'E\ﬁ%% LisiNg selected from

asparagine, serine, or aspartgpaidya®|r seidheisznalactadifron serdrtearfedyaingoameo acid s is

selected from aspartic acid, serjne, threpnipe, or arginine; amino acid t |s selected from asparagine,
threonine, alanine, isoleucinés,ocl?%wggh ';Sgﬁ'm% I QL ENR BRhﬂﬂeamHQ 8fGsilre, leucine,
lysine, asparagine, or isoleusigiectedifioacitpasspiestegdduine ghisinkndy meing, aspartic acid, or
cysteine; amino acid w is selected from.tyrosine or asparagjne; amino acid x is selected from alanine
or proline; amino acid y is sl Eﬁl‘?%m u%ﬂ%?géa%é l)WBE%Bg?ﬁB 8Lt ré?ii%eﬁgm’zaﬂdselected

from lysine, leucine, or serinangnurscacidsassisel ectadrisd presemtylalanine, lysine, or valine, amino

acid b' is selected from glutanl%ne segg)epbfr lysine;.and amino acid ' is %I cine or is not present;
wherein CDR3a comprises tife SFﬁfHo Ci §e%?fé'ﬁg'é;‘%$ '?Snﬂn? Ecﬁi'% %u%naerng.q.% A\, wherein
amino acid d' is selected frors typtepkanz espacto whidregty eimi sediterpisgetettedaicinamino acid e’
is selected from asparagine,tangH%rt'c aci glézcin .aggfinine, sIerine valine, or Igucine' amino acid f' is
selected from histidine, seringf{ %ir?@,’t (oSt &’%ﬁr‘& é’?%s\f)%ﬁair%{f%%%@% ’tﬁrre%é?ﬁ'rqg;’ amino acid
g' is selected from tyrosine, samime, atéchinés acgétites] fryptapbtriogiyeine isvlalisinsammiocacid h' is
selected from glycine, alanine, serine, asparagine, methionine, tyrosine, tryptophan teine, or
aspartic acid; amino acid i' isagé e%tieszaS rgér)??%%e%!i?loer?t?ys %‘b%%ﬁ?’g %?r%gféph%%w rﬁYﬁ’@@%ﬁﬁnic acid,
tyrosine, or threonine; amino acid j' is selected from glycine, threonine, serine, leucine, valine,
asparagine, tryptophan, or tyrosine; amino acid le is selected from serine, phenylalanine, aspartic acid,
tryptophan, glycine, or tyrosine, or is not present; amino acid is selected from histidine, aspartic acid,
alanine, tryptophan, tyrosine, serine, phenylalanine, valine, or glycine, or is not present; amino acid m

is selected from phenylalanine, tyrosine, glutamic acid, proline, aspartic acid, cysteine, isoleucine, or

methionine, or is not present; amino acid n' is selected from aspartic acid, phenylalanine, alanine,
laricine or carine Nr ic Not nrecent: aminn acid n' ic calactead from tvyrocine lericine acnartiec aciAd



wherein the first polypeptide, in association with an antibody light chain, binds TR-2; and (ii) a second
polypeptide comprising at least one complementarity determining region (CDR) selected from CDR1b,
CDR2b, and CDR3b wherein CDR1b comprises the amino acid sequence al IA cl dl el fl gl hl ii ii kill ml
nl ol p1 gl, wherein amino acid ails selected from arginine or lysine; amino acid bl is selected from
threonine, alanine, or serine; amino acid cl is serine; amino acid dl is glutamine; amino acid el is
selected from serine or glycir; Higtifioeagiinqpsil sciesetests BRUGRINBUIYIREINS: valine; amino acid

gl is selected from serine, leuginge Ok REGHFENRIAAING GCibphisgrBERMHEBdReenine, serine,

3

isoleucine, asparagine, arginine, histidine, or tyrosine; amino acid il is,seleg;ed rom tyrosine, arginine,
tryptophan, aspartic acid, or SEfEeY rRILBRAARINBNIFETENE FPRITGAE%EPUPEATE tyrosine, or
serine; amino acid kl is seleciegdiettdspmagirine glygiveineabnenalasite josdrmereiramino acid 11 is
selected from tyrosine, alanine, or asparagine, or.is not present: amino._agi q lected from
asparagine or lysine, or is nof 5?3%@% ;c%%r%)?ﬂéedig-iﬁelo%é%éIégtaéga}%% Fy%g%rzye%‘tgg%ragine, or
isoleucine, or is not present; aslasteddign|aspaiREns Tora i AEONEESIAUCIBEISROt present; amino

acid pl is selected from aspagiie.agid aflRYEER: Pl St G RRRL ARG ARENG RG] is selected from
valine, alanine, or threonine, or is not present; wherein CDR2b comprises the amjno acid sequence rl

sl ti ul vi wl xi, wherein amino/8eRiNA Y ¥BR ARRRHARING 4RI IFS 1R 38ENR, tryptophan,
glycine, or valine; amino acidsgiisieléeiediyemd weosine, aadmec glyeine, orstdamnardmino acid ti is
serine; amino acid ul is selected from sering, ragine, or threonine; ami id vijs_selected from
leucine, phenylalanine, or arg?ﬁfﬁrevf; ésrﬁ%%cg%ﬁ?\f‘v)ﬁs sgfé%?eo f?geﬁ%ﬁﬁ%%rh%}%%a %r%ﬁé{%r glutamic acid;
and amino acid xi is selected $akented i skeiinecr@rdinaimminaebinscPReiedsiafrises the amino
acid sequence yl zl al' - cl' diigliflwhereioaeiae a5dHk s S8l erimth iR glidiaspaedirifionine,
leucine, or histidine; amino acid zl is selected from glutamine or lysine; aming acid al' is selected from
serine, threonine, alanine, hisHaife, RHESRHET FEHRENHRIARN AR AR SSRFPHI TS Belected from tyrosine,
leucine, asparagine, or glycinghangiausial] Btiseseleaitasyeminerini blisaningethisucine, or lysine;
amino acid di'is selected fro”@éb [eanine. phenyialanine, %%'%’ﬁ?a %@ﬁ'&‘%‘s [RHLNS: Ao acid el'is
proline; amino acid fl' is selec 3rom [eucin€, p-hgnyldlanlne, ryptophan, s yme, or arginine; and
amino acid gl' is selected fronprsedinivkaneisdinBiamsmpasemiiteaseiporftigsopuphier din association
with an antibody heavy ch_aineb;ngquRr%s [qqﬁi}{ndsgﬁt@ip gxamnles apHsaipieshaliabR-& antibody
comprising a variable region and a constant region Is provided" wherein the antibody comprises: a first
polypeptide comprising compf@ﬁféﬁ?ﬁ?ﬁj@@éﬂ%ﬁ?ﬁb&&w& )gei‘gcg'@[’i%‘?ﬁ?ﬁﬂ ¥EQ ID NO: 2 and
a second polypeptide comprigiigeGRReids sratfoubiieSE @B {236, adiratapiigpeptide comprising
complementarity determining fegi S ith i ID:NO:; S polypeptide
comprising CDRs as set forth%%%@ééggﬂl@qﬁ%’a%&%%ﬁ&?&%g%@%?p?@%%g%m% ementarity
determining regions (CDRs) zasistE isplasteg tom heidibariptinss cainssHiesti8e comprising CDRs
as set forth in SEQ ID NO: 4%@{(}@:{ Wﬂgpwwmg@@ﬁm%mgu@@gmimng regions
(CDRs) as set forth in SEQ 1D %‘O: 8 ak?d a secon e%%% ep?ide compriaing CDRs as set forth in SEQ
ID NO: 42; a first polypeptide & ﬁ%ﬁ‘él %Bﬁﬁﬁ% %Yﬁélﬁgﬂ%’iﬁi 8813?@%?5%) as set forth in
SEQ ID NO: 10 and a secondgpalypemtickiemnamisthgoibiRs asiscteid frmdBEDdrMaAngA; a first

polypeptide comprising comp tari rmining: Legion S rth,| Q ID NO: 12
and a second polypeptide con%ﬂ%%%%%%%@é@ﬂ%ﬁ%gﬁ ’Sﬁéé ID Nigﬁt 4%9;%%%}' g|t)%o ypeptide
co:nprisindg complementcca:rity ﬁéﬁmﬁ;@%gﬁﬁmgi %@qﬁgﬂmﬁ NO: 14 and a second
polypeptide comprising CDRs; thiiiaEQh 2Afien d6phAR YRRDige siAB)RIsINg
complementarity determining r?%% C%Fggg as%:g%%rthi SEO ID [@IO: 16ﬂgl;1nd a second polypeptide
comprising CDRs as set forthtf'ﬁ‘g%qc‘q@ DRI 5 jfi'?s?%gf%séiﬂ % ﬁﬁ’) iSlnrg%%i%eplementarity
determining regions (CDRs) ascsiaefdetirineSEAUNE) AkPartRyimead teystomiwah paiyyreptids comprising
CDRs as set forth in SEQ ID NQ: 52 3 fi ' isi NLayl termining
480 Ng@gégﬁ@&%&%nﬂé,@gﬁgym& e

regions (CDRs) as set forth in Sl 1'a second poly comprising CDRs as set forth
in SEQ ID NO: 54; a first polygéistideriemnisialy @ Sicirertagip detBR AT Fe GBO(CDRs) as set
forth in SEQ ID NO: 22 and a ggieqnid BobReRtss RIS @ $RR6 asseailfeiain SEQ ID NO: 56; a

first polypeptide comprising complementarity determining regigns (CDRS), as setqforlh in SEQ ID NO:
24 and a second polypeptide W&Bﬁéﬁ{b ‘@%ﬁ@%é@@?%%&%y 5 S8 LS e Fheptide
comprising complementarity determining regions (CDRs) as set forth in SEQ ID NO: 26 and a second
polypeptide comprising CDRs as set forth in SEQ ID NO: 60; a first polypeptide comprising
complementarity determining regions (CDRs) as set fgrth in SEQ ID NO: 28 and a second polypeptide
comprising CDRs as set forth in SEQ ID NO: 62; a first polypeptide comprising complementarity
determining regions (CDRs) as set forth in SEQ ID NO: 30 and a second polypeptide comprising
CDRs as set forth in SEQ ID NO: 64; a first polypeptide comprising complementarity determining
regions (CDRs) as set forth in SEQ ID NO: 32 and a second polypeptide comprising CDRs as set forth
in SEQ ID NO: 66; or a first polypeptide comprising complementarity determining regions (CDRS) as
cat forth in SEOD 1D NO: 24 and a cernnd nolvvnentide comnricinn CNDRe ac cat forth in SEO 1D NO: AQ



comprising an isolated polynucleotide encoding a heavy chain, wherein the heavy chain comprises the
amino acid sequence of SEQ ID NO: 30. [0111]In a twelfth aspect, there is provided a composition
comprising an isolated polynucleotide encoding a light chain, wherein the light chain comprises the
amino acid sequence of SEQ ID NO: 64. &Ollm]ln a thirteenth aspect, there is provided a composition

comprising: a first isolated pShARCRIGEEE,cARYAME A RS %ﬁ@ﬁ%ﬁ@m@ﬂ@}ﬁ@m‘&ﬁmn comprises
the amino acid sequence of glrEaiHa NRit3Riieagdia, sennd isRisiedralmus/eptide encoding a light

chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 64. [012]In certain
examples, a cell is provided, 8RNRPFHERP(HSHPBBY AL SR BSRIHAMY 36kLenEe encoding a

first polypeptide comprising atleast @R sraRpae aRENLHBIARIRIS cHAEDR)Rseced from
CDR1a, CDR2a, and CDR3a, wherein CDR1a comErises the amino acid sequence a bcdef g h ijk I,

wherein amino acid a is glycHRIIHMoRERE BieSKSIE AR TROAP RIS 8R6HRT omMINERS Rfanine;

amino acid c is selected from@@mﬁ@ %wﬂm,%ﬁm@%mgg w@mp&;wiﬁlwqygﬁr
phenylalanine; amino acid e is selected from serine, threonine, or asparagine; amino acid f is selected

from serine, aspartic acid, tyRSERRNARINYRRY Prsopfiecisidgimieusing oashaTsasilested from
glycine, aspartic acid, or tyrogiResideioeiasiet his setectprifie Bcalyg ne sarpAgicrRsd sbrasine,
asparagine, or serine; amino acid i is selected from tyrosine, isoleucine, histidine, methionine, or
tryptophan; amino acid 11$ SEI86RRI o 48 PR SEHECRSIfIME BERpBeRHsdRalanine;
amino acid k is tryptophan opi@ 8ot PSS fiid SRR RSGHIGSRTIGRH ARSIy RIEHR hivgerein
CDR2a comprises the amino acid sequence, mnl%%gr $tuvwxyz a' b' ¢', wherein' amino acid m is

selected from tryptophan, ty"SRifeRfHARIRARRE JliRaRIEGefd fonsalrine oiipetbianing selected

from methionine or isoleucing; amiBpeiskptis=3RIe6ta6iir oM AsERIGE ! e PSEIRIcIRHBSryptophan,
or histicline; amino acid p is selected from proline, tyrosine, serine, arginine, histidine, or asparagine;

amino acid q is selected frorASRPAGHMHE, SEFRROLP RS @TURP arithy ixRelested|&aBY from serine
or glycine; amino acid s is seleptatidrasidesPastia A .iISeIMe HYeeigsd Anardiniagl amio acid tis

- selected from asparagine, thregnine, alanine, isoleucine, or tyrosine; amino acid u is selected from
threonine, tyrosine, leucine, KEIARE AsiSAraLRIESEP s8R cine: amino acid v is selected from glycine,
tyrosine, aspariihégith B ysigivepReng asikbvldsceRatediramibsagingRcAsRRIBRIAS; amino acid x
is selected frort}sl%!i%nine or proli (ﬁ_ésr%ino acid y is selected from glutamine, serine, or aspartic acid,;
amino acid z is I:IE%CFT’B rl'xg 1 )Jcine, or serine; amino acid a' is selected from phenylalanine,
Iylsine, or valine; amir{@@@jc:] b'is seﬂﬁ@t@ﬂa‘r@@kghita@‘ﬁn@nsgﬂm@%rddgiﬁ@pﬁﬂéd@rﬁ@iahé@ |(<: is
glycine or is not present; wherein CDR3a comprises the amino acid sequence d ' e'f'g'h'j'k'm'n' o' p’'
0'r 5t u' v wORRBER A NBERa ROERIC RO AR ERRETAPERE LR yBRRE Lerine, or
glutamic acid; #mino acid e' is selected from asparagine, aspartic acid, glycine, arginine, serine, valine,
or leucine; amino acid f' is selected from histidine, seri ine, tyrosine, proline, asparagine,
glycine or threonine; amino ftfﬂirbo %Cég%eg:ge@ﬁ&ﬂ%térggr@a&ﬁf » alanine, arginine, typtophan,
glycine or valine; amino aciddmisosetidéesitoragbicBrQami®, serine, asparagine, methionine,
tyrosine, tryptophan, cysteine, ar aspartic acid; amin id ' is, selected from serine, tryptophan,
glycine, phenylalanine, aspa?t’f@'ﬁgi ?{9%%%{%’, ﬁrﬁﬁgﬁrge][érﬁlﬁo Zcid j' is selected from glycine,
threonine, serine, leucine, valm@spiiaditeo B BEQ, I0r §osdne; amino acid k' is selected from
serine, phenylalanine, aspartic acid, tryptophan,_glyci tyrasine, or is not present; amino acid I' is
selected from histidine, aspa?ﬂ?:'%%iﬁ?‘él%ﬁ%é?%ﬁ%%ﬁ?@ﬁ%ﬁ s serine, phenylalanine, valine, or
glycine, or is not present; amintrackkidsig 68 ected fod B PNy @nine, tyrosine, glutamic acid,
proline, aspartic acid, cysteine, jsoieucine, 0 hippine, ar |s Qoj, present; amino acid n' is selected
from aspartic acid, phenylala%{mg?aﬁgfdﬁ?,qe{arg?e?%g‘géiﬁ,}icsiséﬁot present; amino acid o' is
selected from tyrosine, leuciaeiaspastitsdiddodieoyBRQing, R®Iliee, or valine, or is not present; amino
acid p' is selected from leucine, asparti t#; or tyrosj risn esent; amino acid q' is selected
from serine or tyrosine, or is%%?e%%ﬂ%aé irli% l\%éd?ygﬁ@dgrﬁ ? $ not present; amino acid s' is
selected from glycine or tyroami®atdolPresehiobB i IBridd:ig selected from glycine or
methionine, or is not present; aming agid : if sgje((:ﬁ%%@)méﬂ thgqnine or aspartic acid, or is not
present; amino acid v' is selé‘épéaqr%ﬁl\ 55%3 Bc4c ine, or is'not present; and amino acid w' is
valine or is not present; wheeitiribeatirds 0y pe o frEd<adOaian &ith an antibody light chain, binds
TR-2; and (b)a second polynucleotide. comprisi ce, encading a second polypeptide
comprising at least one come‘éh%‘Sn%%’n ?/%%)t%)rr%ign(?rﬁg re ?(I)Erjl E@)é()bsdected from CDR1b, CDR2b,
and CDR3b, wherein CDR1b comprises the amino acjd sequence al 131 el di el fl gi hlii jl kill ml n1 ol
pl "ql, wherein amino acid ails selected from arginin€ or lysine; amino acid bl is selected from
threonine, alanine, or serine; amino acid cl is serine; amino acid dl is glutamine; amino acid el is
selected from serine or glycine; amino acid fl is selected from isoleucine, leucine, or valine; amino acid
gl is selected from serine, leucine, or arginine; amino acid hi is selected from threonine, serine,

isoleucine, asparagine, arginine, histidine, or tyrosine; amino acid il is selected from tyrosine, arginine,
trvyntonhan acnartic acid or carine: 11 ic calectead from laricine ienlalicine acnarandine tvrocine or



isoleucine, or lysine; amino acid dlI' is selected from threonine, phenylalanine, tyrosine, alanine, or
serine; amino acid el' is proline; amino acid f1' is selected from leucine, phenylalanine, tryptophan,
serine, or arginine; and amino acid gl' is selected from threonine or serine; wherein the second
polypeptide, in association with an antibody heavy chain, binds TR-2. [13] In certain examples, an
isolated antibody is provided that specifically binds to an epitope that is.specifically bound by at least
one antibody selected from: #nine axds SR3a8%e BERIEND HAb G, Ab H, Ab 1, Ab J, Ab K, Ab L,
Ab M, Ab N, Ab 0, Ab P, and:AQ acids BfiolR R BREEQXEMRIDS1 8 polypeptide is provided comprising
at least one amino acid sequence selected from S D .94, SEQ ID NO: 95, and SEQ ID NO: 96.
[15] In certain examples, a pBWﬁ@p?Faésig?);‘B\%éé%%és'gg&eigentialIy of at least one amino acid

sequence selected from SEQHnbIE:id4 56 EENEEDL) M SEQ ID NO: 96.  [16] In certain
Soquence selected rom SECTIRE GRS 1 Haroh O e o6 [17]1n certan
examples, a method of obtaiamigasciatiBsdy Bheihfi RIS fiovided comprising administering at

least one polypeptide selected from SESHRNG: F46=RED BRNG4;95, and SEQ ID NO: 96 to an animal

and obtaining an antibody that binds TR-2 from the . In certain examples, a method of
decreasing or preventing binﬁfﬂ@%\aﬁﬁ%\ﬁﬁ%&g 100?%3@ MH;I ]tering a polypeptide comprising at
least one amino acid sequengmiselacigs 3em SEG BN 84:3EQ ID NO: 95, and SEQ ID NO: 96 is
provided. ' [‘19] I.n certain eﬁan{]}pé%sdsaf@%t : Q ri%aﬁi@gfg;prevgnting binding of an antibody to
TR-2 by administering a polype A'flde consisting o?at east one amino acid sequence selected from
SEQ ID NO: 94, SEQ ID NO:2@8nandiSESIoNGS 96 FE6r6Ridter. 1R19a]In a fourteenth aspect, there
is provided a method of makigg,:an aRRady:saxBFSIRM MEWIRtE the composition as described
herein under conditions suitable for expressing, the éor i%@ﬁ ost cell to produce the antibody.
[019b]In a fifteenth aspect, thaFNe BFEREAHS %&% ol tythat specifically binds to an epitope
on TRAIL receptor-2 (TR-2) thaiin® sitiftmaily tiietIBOAD WO 1SN a sixteenth aspect, there is
provided the use of a therapeutically effegti tihady as described herein in the
manufacture of a medicament 101 ré%lﬁgg%\é%?eg:fgﬁé%ggﬁB%EF DESCRIPTION OF THE
FIGURES [20] Figure 1 sioine #eidmnd imBRedSEEHEUNIE &&d in Example 1 for a TR-2-His

construct in transgenic mice gxpressiidkuman ey labuliD: genes, via either footpad inoculation
(groups 1, 2, and 3) or via intraperitongal injection 14.5). [21] Figure 2 shows the
results of an EL1SA assay to%ﬁ%ﬁ%%@#é%é&f?&%ﬁ%@%m%%d samples from selected mice
described in Figure 1 to the aatifien aERiL5at0G@infdonbrNdBSKibed in Example 1. [22] Figure 3
shows the nucleotide sequen L i NO: 1) and light chain (SEQ ID
NO: 35) variable regions of aéméaagr%%%%%%%% %?Jr;gogggd sequences of the heavy chain
(SEQ ID NO: 2) and the light e @sice 25 1R85 96 PERIHBINGEGHns of that antibody. [23] Figure
4 shows the nucleotide sequesigenm aesstodeshgBREIRIRCGER ID NO: 3) and light chain (SEQ ID
NO: 37) variable regions of anti-TR-2 anti - nQ.acid sequences of the heavy chain
(SEQ ID NO: 4) and the light @Hﬂﬂ?&cﬁ% %%@?@%ﬁ%gﬁwg}%ﬁs of that antibody. [24] Figure
5 shows the nucleotide sequemnésanidsiRfithaShefHELNRINTERE ID NO: 5) and light chain (SEQ ID
NO: 39) variable regions of aré%n]—r{% Cz%lggq%gé g{@é@q@rﬂi@%@gid sequences of the heavy chain
(SEQ ID NO: 6) and the light chain (SEQ ID NO: 40) variable regions of that antibody. [25] Figure
6 shows the nucleotide sequetdERaHeHRYIMERSERFRATINGES 1D NO: 7) and light chain (SEQ ID
NO: 41) variable regions of aniinlf-dcmtibedy &5 angrleBRiQo 28;id sequences of the heavy chain
(SEQ ID NO: 8) and the light chain (SE - A2) variapl ians of that antibody. [26] Figure
7 shows the nucleotide sequeﬁ@&oﬁﬁ%ﬁ%%%%éaéﬁggﬁq@% ID NO: 9) and light chain (SEQ ID
NO: 43) variable regions of ardiiiR-2cideiB8dy ] AntiIES dMiNGa2%d sequences of the heavy chain
(SEQ ID NO: 10) and the light,chain (SEQ N NG drmeriabigyagions of that antibody.  [27]
Figure 8 shows the nucleotide sequences encoding the heavy chain (SEQ ID NO: 11) and light chain
(SEQ ID NO: 45) variable regidfiefasiis PR 19 gﬁtﬂfo%%qig%ml%oémino acid sequences of the heavy
chain (SEQ ID NO: 12) and thgnigiat £haém(BEE 101 NOSEE) iaNahladegions of that antibody. [28]
Figure 9 shows the nucleotide sequences cog:'qn {% in (SEQ ID NO: 13) and light chain
(SEQ ID NO: 47) variable regi@ 8fa£r'|‘§§1%1-5’ t%ct)%% ?,%\fr%(é;{r%hmino acid sequences of the heavy
chain (SEQ ID NO: 14) and the light chain (SEQ ID NO: 48) variable regions of that antibody. [29]
Figure 10 shows the nucleotide sequences encoding the heavy chain (SEQ ID NO: 15) and light chain
(SEQ ID NO: 49) variable regions of anti-TR-2 antibody H, and the amino acid sequences of the heavy
chain (SEQ ID NO: 16) and the light chain (SEQ ID NO: 50) variable regions of that antibody. [30]
Figure 11 shows the nucleotide sequences encoding the heavy chain (SEQ ID NO: 17) and light chain
(SEQ ID NO: 51) variable regions of anti-TR-2 antibody I, and the amino acid sequences of the heavy
chain (SEQ ID NO: 18) and the light chain (SEQ ID NO: 52) variable regions of that antibody.



[31] Figure 12 shows the nucleotide sequences encoding the heavy chain (SEQ ID NO: 19) and light
chain (SEQ ID NO: 53) variable regions of anti-TR-2 antibody J, and the amino acid sequences of the
heavy chain (SEQ ID NO: 20) and the light chain (SEQ ID NO: 54) variable regions of that antibody.

[32] Figure 13 shows the nucleotide sequences encoding the heavy chain (SEQ ID NO: 21) and light
chain (SEQ ID NO: 55) variaBBiReqisHSor A FRed BRI i the amino acid sequences of the

heavy chain (SEQ ID NO: 22)ap@ thadightoenain (SERIBAIR R vapable regions of that antibody.
[33] Figure 14 shows the nucleqtide sequences encoding the heavy chain (SEQ ID NO: 23) and light

chain (SEQ ID NO: 57) variaBBIRegRsHESct & iRi-TReb BREHBINC 2%l the amino acid sequences of the

heavy chain (SEQ ID NO: 24)anéd Haeilioht shain (SERADMINCESuvasigble regions of that antibody.
[34] Figure 15 shows the nucleatide sequences encodin%the heavy chain (SEQ ID NO: 25) and light

chain (SEQ ID NO: 59) variaBBIP8RGFSot dhirTH D e ehlAMN@hd4he amino acid sequences of the
heavy chain (SERU@INBLA) AELHISLIHERROHARFIIR MR AAbuAIARIA saitnsHA derROtbody.
[35] Figure 16 shows the nucleotide sequences encoding the heavy chain (SEQ ID NO 27) and light
chain (SEQ ID fO: 61) variable regions of anti-TR-2 antibody N, and the amino acid sequences of the
heavy chain (SEQ ID f§65128) and thedighiishaiartplie, N1 fhvssiablairaiqasRiviaggantibody.
[36] Figure 17 shows the nucleotide sequences encodin[%éhe heavy chain (SE§ ID NO: 29) and light
chain (SEQ ID f NG A4 IFEFEGIM SUTRIRMERIAHN ARS8y UNIH TBRIANHE Be iselesi8nces of the

heavy chain (Sg&M DR BT BRE RIe:ightcirren(SEQ ID NO: 64) variable regions of that antibody.
[37] Figure 18 shows the nucleotide seguences encodinﬁgﬂthe heavy chain (SEQ ID NO: 31) and light

chain (SEQ ID NO: 65) variaBReFe§idnt b7 Srtemierisgadbe PN ith&eqHrradd §ddtibnces of the
heavy chain (SEQ ID NO: 32)agd ey light ehairk(SE®IDWNQ165) varialleraaigrsf thid antibody.
[38] Figure 19 shows the nucleaqtide sequences encoding the heavy chain (SEQ ID NO: 33) and light
chain (SEQ ID NO: 67) variable!$etfiidest ERimaninfisodEtearmine anithB s ¢eesiRhces of the
heavy chain (SEQ ID NO: 34)andrhsolight CHRINtSESR $arNe: S%inEhaiecremiarsiqs that antibody.
[39] Figure 20 is an alignment of the amino acid sequences of the heavy chain variable regions for
anti-TR-2 antibodies A to Q GBEPIBASE! B dlusaging aninoasl e isgetected fynog 30, 32, and
34). Framework regions 1 theaugle 3{gRirkRandne ERS)¥ansd sasmlaiipsiaiiyidatarining regions 1
through 3 (CDR1, CDRZ2, and CDR3) for each sequence are shown. Sf[40] Figure 21 is an
alignment of the amino acid E%‘tﬁféﬁc%%‘{ﬁ“ﬂﬂ%' AN ard glidpralegisAS MR- YRS dies A to
Q (SEQ ID NOs: 36, 38, 40, d2affin#e,; 4800, 5AdFH REE8cRA fdnbheransl 68)ideramework
regions 1 through 3 (FR1, FR2, and FR3) and complementarity determining regions 1 through 3
(CDR1, CDR2, and CDR3) Ol i RrpiagnesREARNe, H‘ﬂfiiﬂiﬁuﬁ’é ¥5q898aB8B8Rowing the
classification of certain humagianti-|Rs8|edtiaomies thteHne, @r@urn@qeyyf%g@g%gg%ding to the
ability of each to bind to the truncated and chimeric N-avigin TR-2 proteins, according to work
described in Example 5. 5] Mg 8RIBS AR SERtRHAIRPdHERA BB B e thirteen truncations

of human N-avidin-TR-2 usedspzratife ey ceaaidiaiaithiearrkdesydmssda Bxample 6.
[43] Figure 24 is a bar graph showing the binding of certa',n human anti-TR-2 antibodies to the

N-avidin-TR-2 truncations act ARG RS wIHC S DG i BRI FpRY ESUCING ARIBA RS SHBWs
schematic representations of&letistirfeyrotfidsirisyaraings angsNaruigliteCyn N aresBHE chimeras
used in epitope mapping, according tQ work_des?ribecgij? Example 6., [45] E{%ure 26 is an alignment
of the human TR-2, cyno TREF{ERSACKIM, 8 REIRCIHSE FPR. S S RHRB O d¥EbIgIRY 1 BRrk described
in Example 6. [46] Figurex2king banigraabishavwinglaetbin @iog afeaiad) hsmassgansi-oR-2
antibodies to the N-avidin-TR-2 truncations, chimeras, and d,omainéefg acements a&cording to work

described in Example 6. DETRIERSSELCRIPHSREO CEEANAK! BEARERFIOM [47] The
section headings used hereiteatintobotgarinasionaispusp pEeseo\aalidoasR gt tade«tensiiued as

limiting the subject matter d cribed.ﬁg.docume ts orrPortions of documents cjted in this application,
including but not limited to pA&MNESH: ’r?t%%ﬂl%&?&%, Sl BbBIRS Y %‘gﬁ‘gé@,oa?gi xpressly
incorporated by reference hereiis isclbeteerficatyVisiiran alzumipeser Pedimitiossor is 8] Standard
techniques may be used for recombinant DNA, oligonucleotide synthesis, and tissue culture and
transformation (e.g., electropochaﬁ? » lipofection). Enzymatic reactions and purification techniques may
be performed according to nvetneeici @ ER2tpesifipaiiensityr asicenaridnigqeenneptisked ruthe art or as
described herein. The foregoing technigues and procedures, may be generally performed according to
conventional methods well k\rﬁ?)\g/év’\’r;19 i’rﬁqth\g’%?f%{ﬁoa a'%slrb%g&l Qd‘ﬁ] f %39 %?fﬁiﬁ%ﬁemore specific
references that are cited and discussed throughout the present specification. See e.g., Sambrook et al.
Molecular Cloning: A Laboratory Manual (2d ed., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y. (1989)). Unless specific definitions are provided, the nomenclatures utilized in connection
with, and the laboratory procedures and techniques of, analytical chemistry, synthetic organic
chemistry, and medicinal and pharmaceutical chemistry described herein are those well known and

commonly used in the art. Standard techniques may be used for chemical syntheses, chemical
analvveae nharmacaritical nrenaratinn formiilationn delivveryy and treatment of natiente 401 In thic



61, 63, 65, and 67. In certain embodiments, polynucleotides have nucleotide sequences that are
about 90 percent, or about 95 percent, or about 96 percent, or about 97 percent, or about 98 percent,
or about 99 percent identical to nucleotide sequences shown in Figures 3-19. In certain embodiments,
polynucleotides complementary to specific polynucleotides that encode certain polypeptides described
herein are provided.  [53]38R&HAIAGH HRIHHRENLEYRIGRIAL GbsitR, sipliResanyBgwasite
encoding a polypeptide comprsingeabIqagtiil® AFBBIMENARHY dniRiminigadraipR (GRRY selected
from CDR1a, CDR2a, and CDR3a, wherein CDR1a comprises the amino acid sequence abcdef ghijk
|, wherein amino acid a is ghRSitet hifisRyiGd M sehsidad s halgrinr MgmSadNer phenylalanine:;
amino acid c is selected fromssgEng MethspaRIBEHABINAARIS shia 99'5c\gdldrony inglaycing !

phenylalanine; amino acid e is selected from serine, threonine, or asparagine; amino acid f is selected
from serine, aspartic acid, tyRS$§R¥|A3pEa T giFiDaIfEN Bioghrihe ldmprRiagtrIdeRelected from

glycine, aspartic acid, or tyrogi@rameN @ ReIGh B, I8 SSISERAT INENSASH LG 39i¢ tyrosine,
asparagine, or serine; amino acid i is selected_f'rom tyrosine, isol'eucine, histidine, methionine, or
tryptophan; amino acid j is sERIEE8YrBRMMSEENR)iRES RRsSINs tRISGEINE; serine, or phenylalanine;

amino acid k is tryptophan ojsdtltaseih AN M s ReUBRIUdS Nt R 3ept: yyherein

CDR2a comprises the amino acid sequence mnopgr stuvwxyz a' b' ¢', wherein amino acid m is
selected from tryptophan, ty?dsiE, histding| eHinehGiaEhaBeRed sdriveselasird ftaim is selected
from methionine or isoleucingji AEMIAAGFEIS SRIECIEAHUN AORRIRGRE HRRING,§¥NE, hyptophan,
or histidine; amino acid p is selected from proline, tyrosine, serine, arginine, histidine, or asparagine;,
amino acid q is selected frorfSlSFIRA §rR, SkitAmine S5 eTeaamminmAcH 1d pisalerdettd from serine
or glycine, amino acid s is seleeieskiinm asRAHMHaCK afRIEhilARARINGrSYiAKYIGINe; amino acid tis
selected from asparagine, threonine, alanine, isoleucine, or tyrosine; amino acid u is selected from
threonine, tyrosine, leucine, R}Wﬁ%@ﬁgﬁﬁgﬁ‘f@ﬂ?ﬂ ReIbRIre selsrisddian ywabwelpreneglycine,

tyrosine, aspartic acid, or cyg&i#aragii®RGIJNnS, SaRERE I B YEOSISRE RRRARRIRRaMINo acid X

is selected from alanine or proline; amino acid y is selected from glutamine, serine, or aspartic acid;

amino acid z is selected fron9 WERENRUERBUGING HdY Sinfnemaing a98 stlelade vstadieRylalanine,
lysine, or valine; amino acid ihirisosRiRCIBH IR/ BINREN )P SREN G AN HESRR sRpf &NRfRCiE IS
glycine or is not present; wherein CDR3a comprises the amino acid sequence d' e'rg'h'j'k'm'n' o' p'
g v w, wherein amino acifl i RGN fFfdihisselssiaddrailaygife, serine, or glutamic
acid; amino acid €' is selecteshBRyIASHAGEIIIISRARI Gagitk BYGERANHEINIAG, TN a¥Rfine, or

leucine; amino acid f' is selected from histidine, serine, alanine, tyrosine, proline, asparagine, glycine
or threonine; amino acid g' i9delR SRR HEMH T HE QURRLTAEAMR, Eéﬁ’éinine, tryptophan, glycine or
valine; amino agiskhéis ariasspihEENAGIRIResalaaing RRHNEn asRBERYINL AV IS fyesine,
tryptophan, cys%ine, or aspanic acid; amino acid i' is selected from serine, tryptophan, glycine,
phenylalanine, bza*rtic acid, tyrosine, or threonine; amino acid j' is selected from glycine, threonine,
serine, leucine, valinejgasnaragine, |yisppiaaxanipiesing Relme @pidilpispselewastfagrgerine,
phenylalanine, aspartic acid, tryptophan, glycirte, or tyrosine, or is not present: amino acid I' is selected
from histidine, ﬁgﬁﬁ?ﬂﬁ'%i&t ﬁ%‘ﬁ@%ﬂ}ﬂfﬂﬁ‘%ﬁ?ﬁﬁfﬁ%@?@ﬁﬁ@f%W%@%%ﬁﬁ}%}tﬁﬁj glycine, or
is not present; o acid m' is selected from phenylalanine, tyrosine, glutamic acid, proline, aspartic
acid, cysteine, isoleucine, or methionine, or is not present; amino acid n' is selected from aspartic acid,

phenylalanine, alanine, leucE!%} 88l Gl HPhREEPINhcid o' is selected from tyrosine,
leucine, aspartic acid, phenyiakningcigkaboe,cos & AfrSE Qr IS MEh present; amino acid p' is selected from
leucine, aspartic acid, or tyrosine, or is not present, amino acid g' is selected from serine or tyrosine, or
is not present; amino acid r' @WB%@&%@D%P%r%g%Baﬁﬁ‘@a&@s is selected from glycine or
tyrosine, or is not present; agnnin@eicidsig$etested IPRNAIPCNG :aggnethionine, or is not present;
amino acid y is selected from methionine or asparti ﬁ r js ot present; amino acid V' is selected
from aspartic acid or valine, %ﬂ@ﬂ&%&&é%?a %grfﬁﬁ A&ﬁplg’ line or is not present; and '
Wh%reciln the polypeﬁ)tide,lin agmma@ ioid 0 ngntbeidightiebaing binds Ttl]?-z. [54] In certain
embodiments, a polynucleotide, comprises a seque n ﬁ\ll ) CDR2a, wherein CDR2a comprises
the amino acid sequence mr?%ntﬁ’rgtgif%\é@ aggog]%ﬁ:ﬁ gﬁﬁ% acid m !s selected from
trypthqph_an, tyr_osilne, histidina_waﬁr%;iggjﬁmltt@ midff aEssEniDq\';@grm@ acid_ nis se_lected fromh
methionine or isoleucine; aminqg acid p,is ecE3 I s] aragine, tyrosine, serine, tryptophan, or
histidine; amino acid p is se|8815}?f?§rlﬂ%§?§ﬁ%, fgr%s%%,ésg?i@a?gi’nine, histidine, or asparagine;
amino acid g is selected from asparagine, serine, or aspartic acid; amino acid r is selected from serine
or glycine; amino acid s is selected from aspartic acid; serine, threonine, or arginine; amino acid t is
selected from asparagine, threonine, alanine, isoleucine, or tyrosine; amino acid u is selected from
threonine, tyrosine, leucine, lysine, asparagine, or isoleucine; amino acid v is selected from glycine,

tyrosine, aspartic acid, or cysteine; amino acid w is selected from tyrosine or asparagine; amino acid x

is selected from alanine or proline; amino acid y is selected from glutamine, serine, or aspartic acid;
aminn acid 7 ie calerted from Ih/seine laricine Nor carine: aminno acid a' ic ealected from nhenvialaninea



[062]In certain embodiments, a polynucleotide comprises a sequence encoding a polypeptide
comprising an antibody light chain variable region. In certain embodiments, a polynudeotide comprises
a sequence encoding a polypeptide comprising a human antibody light chain variable region. In certain
embodiments, a polynucleotide comprises a.sequence encoding a polypeptide comprising a light chain
constant region. In certain emﬁﬁgigﬁ:&gsz &B%XMC!B ?@ﬁg]p‘{'éses a sequence encoding a
polypeptide comprising a human light chain constarit region. In ceftain embodiments, a polynucleotide
comprises a sequence encétimaceagisigfEbtitohipricing & ardho acid sequence as set forth in
SEQ ID NO: 36, SEQ ID N%}rﬁﬁo%’é@s‘@@l@éﬂ%@%@&'@%ﬁ%SEQ ID NO: 44, SEQ ID NO: 46,
SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58,
SEQ ID NO: 60, SEQ ID NG wpoSEds 840 344f 1D NO: 66; or SEQ ID NO: 68. In certain
embodiments, a polynucleolda Paiises %wgpggﬁ@pp@% polypeptide comprising a

non-human light chain constant region. In certain embodiments, a polynucleotide comprises a

sequence encoding a polyp ' ] i ‘ sfeht region of a species other than
di lypefside *AHARIRY IR ERIR Mfdstdh f her th

human. [063)In certain embeimeakda POYEISPBEECIIMOSEBA Sequence encoding a polypeptide
comprising at least one complené%?%gﬁéeég%nﬁ rs%igﬂﬁ]%%) selected from amino adds 24 to 34
of SEQ ID NO: 36; amino aéfti . 36, amino acids 89 to 97 of SEQ ID NO: 36;
amino acids 24 to 34 of SEQriih&\&k:idS pamiw7asi GERP I ROOASEQ ID NO: 38; amino acids 89 to 97
of SEQ ID NO: 38; amino acids 24 tq 34 of SEQ | - 40, aming acids 50 to 56 of SEQ ID NO: 40;
amino acids 89 to 97 of SE 40, no“aci of SEQ ID NO: 42; amino acids 50 to 56

ino acid f éﬁﬁ‘ﬁ@?'i{%zgrﬁ? %8 %?%?%@5&5“% ino acid
of SEQ ID NO: 42; amino aeitindamid2/56f i85 DM U2 NODnidd; acids 24 to 34 of SEQ ID NO: 44;
amino acids 50 to 56 of SEQ | 44 INO.ACI t f EQ ID NO: 44; amino acids 24 to 34
of SEQ ID NO: 46; amino a%@?‘gogféégﬁgéﬁgglIéqﬁ%?%iggaﬁr(r%’n%gacids 89 to 97 of SEQ ID NO: 46;
amino acids 24 to 40 of SE@ninNacids 243t GESS Y BO0BGEQ ID NO: 48; amino acids 95 to
103 of SEQ ID NO: 48; ami I ?5?@ Qd uep; ino acids 55 to 61 of SEQ ID NO:
50; amino acids 94 to 102 o%%%%q%% : 50;%&&0 ag s24 tbs?g]of SEQ ID NO: 52; amino acids 56
to 62 of SEQ ID NO: 52; anfifiinecifidssS ieogral BERINNO5 20amino acids 24 to 34 of SEQ ID
NO: 54; amino acids 50 to 56, SEGHEPNG 24:A B0 ASINRBS40 97 of SEQ ID NO: 54; amino acids

24 to 34 of SEQ ID NO: 56; amino acids 50 to 56 of SEQ ID NO: 56; amino acids 89 to 97 of SEQ ID
NO: 56; amino acids 24 to AMreeeifiSREe 68.of RFQ RiNO562 62 of SEQ ID NO: 58; amino acids

95 to 103 of SEQ ID NO: 5&raiminacafidssds tn34pEBEQDINNOsH0; amino acids 50 to 56 of SEQ ID
NO: 60; amino acids 89 to 97 of SEQ ID_ NO: 60; amj ids 24 to 34 of SEQ ID NO: 62; amino acids
50 to 56 of SEQ ID NO: 62;%%’0% gg%ﬁ&p%%?é@ﬁ[g@o% 2; amino acids 24 to 35 of SEQ ID
NO: 64; amino acids 51 to Sh1ih& NG 68 ,cBEQ HINK9G4p 88 of SEQ ID NO: 64; amino acids
24 to 34 of SEQ ID NO: 66; amino_aci tq.57 O- 66; amino acids 89 to 97 of SEQ ID
NO: 66; amino acids 24 to S édﬁi"%%%%"f%%@%%%@sé& 56 of SEQ ID NO: 68; and amino
aﬁids 8;) tg 97 of SEQ ID N@m8) atidssid teBpatyiSERdP, MCissiciation with an antibodydheavy
chain, binds TR-2. In certai i G}ﬁ? prises a sequence encoding a
polypeptide comprising at Ie%ﬁ%g%%ﬁgeﬁmoﬁ%%gﬂ% O(é.g%, 38, 40, 42, 44, 46, 48, 50, 52,
54, 56, 58, 60, 62, 64, or 6gamineagideRtiedinehBER PoIMcksstide comprises a sequence
encoding a polypeptide cowﬁgg&t&ggg)ﬁ%@gggf@%[%é\,lOS. 36, 38, 40, 42, 44, 46, 48, 50,

52, 54, 56, 58, 60, 62, 64, or 68. [064]In certain embodiments, a polynucleotide comprises a sequence

encoding a polypeptide conARSRGEARRE 40i83 o1 IESUBMNES NO: 36, amino acids 50 to 56 of

SEQ ID NO: 36, and aminoggids 828y o RE@IRMNSE@ M INoergin embodiments, a polynucleotide
comprises a sequence encoding a polypeptide comﬁcriiin aming acids 24 to 34 of SEQ ID NO: 38,

amino acids 50 to 56 of SESTHREFIEB 241G Sl & 8% of SEQ ID NO: 38. In certain
embodiments, a polynucleofifiinecaaitiis 8o e IRIueBERIEpiNGE; polypeptide comprising amino acids
24 to 34 of SEQ ID NO: 40, amino acg‘ds 0to 36 %%%:83%%& 0,40, and amino acids 89 to 97 of SEQ
ID NO: 40. In certain embotﬁm'&?tgcé 63%&83 ot I s%PSequence encoding a polypeptide
comprising amino acids 24 toridood SEL2HIINE 4PSBMIMD HOd8FH0 to 56 of SEQ ID NO: 42, and
amino acids 89 to 97 of SEQ 1D NO:.42. i | ts,a polynucleotide comprises a
sequence encoding a polyp%%ﬁ‘d%%%éspﬁgﬁﬁgﬁggéﬂgﬁb 4 of SEQ ID NO: 44, amino acids 50
to 56 of SEQ ID NO: 44, andraiminacitsd®08e-97 of SEQ D NM:8%4. In certain embodiments, a
polynucleotide comprises a sequence encoding a polypeptide comprising amino acids 24 to 34 of SEQ
ID NO: 46, amino acids 50 to 56 of SEQ ID NO: 46, and amino acids 89 to 97 of SEQ ID NO: 46. In
certain embodiments, a polynucleotide comprises a sequence encoding a polypeptide comprising
amino acids 24 to 40 of SEQ ID NO: 48, amino acidg 56 to 62 of SEQ ID NO: 48, and amino acids 95
to 103 of SEQ ID NO: 48. In certain embodiments, a polynucleotide comprises a sequence encoding a
polypeptide comprising amino acids 24 to 39 of SEQ ID NO: 50, amino acids 55 to 61 of SEQ ID NO:

50, and amino acids 94 to 102 of SEQ ID NO: 50. In certain embodiments, a polynucleotide comprises
A caaliance eancndina a nolvvnentide comnricin aminn acide 24 10 A0 of SEO ID NO: B2 amino acide



[70] A "fragment" of a reference polypeptide refers to a contiguous stretch of amino acids from any
portion of the reference polypeptide. A fragment may be of any length that is less than the length of
the reference polypeptide. [71] A "variant" of a reference polypeptide refers to a polypeptide
having one or more amino acid substitutions, deletions, or insertions relative to the reference

polypeptide. In pertain embo@iRiBAtaCK Sl 3P fstefeneeNfehfbptide has an altered

post-translational modificatiogsit®, (h&id & S VersY iaiEse) NEes@in embodiments, both a reference
polypeptide and a variant of a reference polypeptide are sggﬁcific binding agents. In certain

embodiments, both a refererRBBEIASHHAE Eh8RUPER BF Nididnce polypeptide are antibodies.

[72] Variants of a reference polypeRiklgdnciudes Put aredapblintieddo. glycosylation variants.
Glycosylation variants include variants in which the number and/or type of glycosylation sites have

been altered as compared toAMRAGEE R 8IIeptigE Y Pei@inGSnbodiments, glycosylation variants

of a reference polypeptide CQ{RRAS@AGEERIH Y7adeSErn MOMzsr & N-linked glycosylation sites than
the reference polypeptide. In certain embodiments, an N-linked glécosylation site is characterized by

the sequence Asn-X-Ser or SRR AGHAHRa IR thelfarkRblBANGe8Riue designated as X may be any

amino acid residue except pighiigo creytsiNSHBeHivERISNOlEOBatipg variants of a reference
polypeptide comprise a rearrangement of N-linked carbohr?/drate chains wherein one or more N-linked

glycosylation sites (typically fo8tR&IASER BRI steliiAd)@rf8liminated and one or more new
N-linked sites aia&rentase pozﬁgab}(@@,aﬂtgg&{ﬁ@fem RIS, IREBIHE ch-As ALY imited to,
cysteine variants, In certain embodiments, cysteine variants include variants’in which one or more
cysteine residubB@ the reference polypeptide are replaced by one or more non-cysteine residues;
and/or one or more ngpe@ysteine regidugsni Bareitsanes RAlREAtKIS\WEJ8BIRsEHbY one or more

cysteine residues. Cysteine variants may be useful, in certain embodiments, when a particular
polypeptide mEPYERIGAEWIRE'Y BiSTEHIEARF SARRIIMh R RANRSPLE S ComerigiagIieRR of insoluble
inclusion bOdie@né“&ﬁf@ﬁ@rﬁ@iﬂ@ﬁi@@@i@rrﬁﬁﬁiﬁjﬁ%y@ﬁm%@éﬁéﬂ%Pﬁ"Wﬁig,e have fewer
cysteine residues than the reference polypeptide. In certain embodiments, cysteine variants of a
reference polyepide hald ' number of cysteines to minimize interactions resulting from
unpaired cysteines. In certaiyyREIBAOIDIINYS EYHHSSWRRNSTY 2P GYsiRiaergsidyes than the
native protein. [74] A "derivative" of a reference polypeptide refers to: a polypeptide: (1) having one
or more modifications of onef fridtd SRREARTTESIRNS DISHRVERS RBESLRRR Mitke; and/or (2) in

which one or more peptidy! ligdjagesdfes-hepyties]agrskinih anenanhmarsien-aRIEEY diakages; and/or
(3) in which the N-terminus and/or the C-terminus has been modified. Certain exemplary modifications

include, but are not limited tGSEEGRIGT SRR, RISONMBsFRIM a5IRHARSE efRRAYaToN,
covalent attachment of flavinisenyatans atasRmaalHfiadImeD Alel ccrvaiRialiarswent of a

nucleotide or nucleotide derivative, covalent attachment of a lipid_or lipid derivative, covalent

attachment of phosphotidylir&itaf: (RRESTiRRNY, BSR/ZANE RQUMIEHEdSSHERIBH, methylation,

formation of covalent cross-lgiksnéoupptien-afsistnesiaenatiparabmaogirdamate Jogdmion,
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, iodination, methylation,

myristoylation, oxidation, prof@oAEHId ESHRE PRISHABHINGSE FERDIRAE ta QENH2SIBR:

selenoylation, sulfation, transferdNaimadiatetbatstitivonigyeine asgaticnieigingredmeas
arginylation, and ubiquitination. In certain embodiments, both a reference polypeptide and a derivative

of a reference polypeptide aRSEFERIRDIRITY BGeARINT ASthIiSPRIRARALIRE) bU®s Reference

polypeptide and a derivative jgbreieiaes maetigrign epditeonia Anitoegitsphan| drhRelweepiiges include,
but are not limited to, amino add se% ences modified either by natural processes, such as

post-translational processingSF B EAEHI AFRAGRIRG L SIS GIRIC iR $#ENGePknown in the art. . In

certain embodiments, modifipatipntataaihecauinoiariereiints poiyRentisies inslyding e feptide
backbone, the amino acid side-chains,(sp,d the amino, or carboxyl termini. In certain such embodiments,

the modifications may be pré¥8MAFHR Y5 REEIS AHMPURIREENLt several sites in a given
polypeptide. In certain emboginessis CORENRAhIHBIIheMHEnSs BRNYdYDeaES Maftigagons such

as deletions, additions, and/or substitutions of one or more amino acjds of a native sequence. In
certain embodiments, polypebliles ¥y 6efb aﬁch‘@%eéﬁm(ﬁ"&%fi@@mi@ BRI branched
cyclic polypeptides may resutltyisesp ost transtasiciisiiomisr abprecesses(ioduringr Bukipet limited to,
ubiquitination) or may be madg}ﬁfl (Sjéynéhetic mgth{)d The ter "'polypelp_tid?" also encompasses
sequences that comprise thé AMIRFEEd BFTEREE SAMEE Y ERSEIR"ARRY fiE: ATRIRSf an
antibody selected from Ab A, Ab B, Ab C, Ab D, AbE,Ab F, Ab G, AbH, Ab |, Ab J, Ab K, Ab L, Ab M,
Ab N, Ab 0, Ab P, and Ab Q, as described below (seeQSEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20,
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, and 68). The
term "polypeptide" also encompasses sequences that have one or more deletions, additions, and/or
substitutions of one or more amino acids of those sequences. In certain embodiments, certain

polypeptide sequences comprise at least one complementarity determining region (CDR). [076]In
caertain ambodimente a nolvvnentide comnricac It leaact nne compnlemaentarityy detearminina reaion (CDR)



50 to 56 of SEQ ID NO: 44; amino acids 89-97 of SEQ ID NO: 44; amino adds 24 to 34 of SEQ ID NO:
46; amino acids 50 to 56 of SEQ ID NO: 46; amino acids 89 to 97 of SEQ ID NO: 46; amino acids 24
to 40 of SEQ ID NO: 48; amino acids 56 to 62 of SEQ ID NO: 48; amino acids 95 to 103 of SEQ ID
NO: 48; amino acids 24 to 39 of SEQ ID NO: 50; amino acids 55 to 61 of SEQ ID NO: 50; amino acids

NO: 52 amino avids 95 to TH0 SEAE i D ratasis, Wikt RRIRR St 0 5o ot of
SEQ ID NO: 54; amino acidsr$dstisve i8R0 apidiOisSelesindd mitgreing RAei®EQ ID NO: 56,

amino acids 50 to 56 of SEQ é\‘qr&ﬁin%%i&ﬁgsﬁ%%QFaﬁfn%FQﬂﬂd\Qiﬁ'i@mi”0 acids 24 to 40
)

of SEQ ID NO: 58; amino acids 56 t0 62 of SEQ ID NO: 58; amino acids 95 to 103 of SEQ ID NO: 58;
amino acids 24 to 34 of SESHIBckO TN AFHAREHEs SV P eTARSRRAG BN aBIPA RIS facids 89-97 of
SEQ ID NO: 60; amino acidg 2djiprad %&%@A%%@gg%i@miﬁsi%@@ 18 S8 6SEPAR NO: 62;
amino acids 89 to 97 of SEQ ID NO: 62; amino acids 24 to 35 of SEQ ID NO: 64; amino acids 51 to 57
of SEQ ID NO: 64; amino a8RREHIFBA 8pLiey HFRQmNeCLARIBIRRAINNEGEY YESEQ ID NO: 66:
amino acids 50 to 57 of SEQAB:RQ i agpasaails $oderierbinRdPidyRubpeantino acids 24 to 34
of SEQ ID NO: 68; amino acids 50 to 56 of SEqéID Nﬁﬁ:ﬁ?& ?Fd amino acids 89 to 97 of SEQ ID NO:
68, wherein the polypeptidet,yi’i?%@?o@ig%‘?\% 3 SRRIAY HOMPERAMN i AOFRED. In certain
embodiments, a polypeptide¢=geinprigeina} egsirbinef thdsoBsingSnthibabit 8186, 38, 40, 42, 44,
46, 48, 50, 52, 54, 56, 58, 60,,62, 64, 66, ar 68. In certain embodiments, a polypeptide comprises at
least three of the CDRs of ﬁbq%(”&@ ?%Cw’%ofyﬁfs&a%%agﬁ%ggﬁy‘%&gﬁn 82)" 62, 64, 66,
or 68. [085]In certain embodicigmtss agletipd ftae trognses aspiatagitidsavine a¢idxIEQ ID NO: 36,
amino acids 50 to 56 of SEQ | : ami i€]s..89- f ; rtain
embodiments, a poIypeptidg%lgr%%ﬁggg&a%n%ﬁ%cﬁfﬂ%ﬁ%ﬁ%@@%@% Lgl)éa gg,%@mﬁ%(?@cids 50 to 56
of SEQ ID NO: 38, and amighitaritlseaSesivg, of 8S@His Red 3@Mineeaidid nsstrataditerm polypeptide
comprises amino acids 24 t%ﬁé&ﬁéfc@x@d?@érﬁ%;adm% AP ORI SFSID NO: 40, and

I .

amino acids 89 to 97 of SE NO: 40.In certain embodiments, a potypeptide comprises amino

acids 24 to 34 of SEQ ID Nehawylalanieealiaineoabvens stinmagio b4is $alaciedifieBtids 89 to 97 of
SEQ ID NO: 42. In certain efiRQaiRENs3riRd) LY RS CHRIPHRRSRAMIBOIR6IY8IHG & 3ot SEQ ID
NO: 44, amino acids 50 to 56 of SEQ ID NO: 44, and amino acids 89-97 of SEQ ID NO: 44. In certain
embodiments, a polypeptid®&i#¥ises amino acids 24 to 34 of SEQ ID NO: 46, amino acids 50 to 56
of SEQ ID NO: 46, and amipgagiis GO MBS ¢arhBiisad Bhbl@nvito lickesegnambatiienengsha polypeptide
comprises amino acids 24 tQ _4%3?; SEQ ID NQ;,,48 ,amino acids 56 to 62 of SEQ ID NO: 48, and
amino acids 95 to 103 of SE@ N®U8. th %ertﬁir% &b EF,"!Q Bg]%)e%?l' e cgmprises amino
acids 24 to 39 of SEQ ID Nerlegiahimmanipgtophdn, GbpdEE Qcib), igcibe, sexhantno acids 94 to 102
of SEQ ID NO: 50. In certain emboadiments 0 tide i i igls_24 to 40 of SEQ ID
NO: 52, amino acids 56 to @ugg@g@n%ﬁnl\?&' %%%a%iﬁ%?%égﬁ%g%g%@Q ID NO: 52. In
certain embodiments, a polyspatitie acith gigdieaaninnsdsaing vdliog SEdeUDINDEBINAMINO acids
50 to 56 of SEQ ID NO: 54, [ I ; ; | in embodiments, a
polypeptide comprises amin%aégcﬁjg g%t%é?fgfg gIIEQ%I gfﬁ%ﬁ%éﬁgyn%}aoﬁﬁgb 5(I;g %?56 of SEQ ID NO:
56, and amino acids 89 to 9FreliBE esIRRANSagiNT e ithsaMiaaHamisoRehdbdptide comprises

amino acids 2410 40 of SEQJRAKY RS REMACIHE PR [IBRIAE SRR ByStBpARH, amino acids 95
to 103 of SEQ ID NO: 58. In certain embodiments, a pé)(lj\./'p_eptide comprises amino acids 24 to 34 of

SEQ ID NO: 60, amino acidd'¥e18 96\ @iIBe:@MREcEd) 45 SeRFRS 408 FYChE R8EHBSD NO: 60. In

certain embodiments, a polyeplifle semaines AetiemaliTyidmeRbRIpRa) detefizs,amino acids

50 to 56 of SEQ ID NO: 62, and amino acids 89 to 97 of SE% ID‘lﬁNf?: 62. In certain embodiments, a

polypeptide comprises amirdf 280R9% 3513529788 A8 IN®SBIECLR G BE8Y: to 57 of SEQ ID NO:

64, and amino acids 90 to 8¢yttt yNEMS4Harnddiamimembegurtienisid hobglestide comprises

amino acids 24 to 34 of SEQ ID NO: 66, amino,agids 5Q to 57 of SEQ ID NO: 66,.and amino acids 89
B el f

to 97 of SEQ ID NO: 66. In SHRNTRenAREIRAFE 1% AT IS DreC0%ds 24 to 34 of

SEQ ID NO: 68, amino acidsésihiy Boch&EQIiH2 NEp&aginel, aryidapheic s HytodiFenf SEQ ID NO: 68.
[86] The term "naturally-occurring” lied to an,qbjec mﬁh)m ject found in
nature. For example, a ponS(‘::‘}?o1 | ea%ﬁp.ggﬁfn%%%%%ggréﬁ%tgg}ﬁfgné Nt ana?(ﬁ%%fn?%%%ﬁr%:luding viruses)
that can be isolated from a smidcéryptophae, ghtinkjcir hassinepbeeis invdpriesanly awbified by man in
the laboratory or otherwise is naturally-occurring. [87] The term "operably linked" as used herein
refers to components that are in a relationship permitting them to function in their intended manner.
For example, in the context of a polynucleotide sequence, a control sequence may be "operably
linked" to a coding sequence when the control sequéice and coding sequence are in association with
each other in such a way that expression of the coding sequence is achieved under conditions
compatible with the functioning of the control sequence.. [88] The term "control sequence” refers

to polynucleotide sequences which may effect the expression and processing of coding sequences
with which thev are in acenciatinn The natiirea nf cr1ich caontrol ceadriencece mav, diffar denendina 11inon



acid residue in D- or L-form having at least one uncharged, aliphatic and/or aromatic group. In certain
embodiments, a lipophilic residue comprises a side chain that comprises at least one uncharged,
aliphatic, and/or aromatic group. Exemplary lipophilic sidechains include, but are not limited to, alanine
(A), phenylalanine (F), isoleucine (1), leucine (L), norieucine (Nile), methionine (M), valine (V),
typtophan (W), and tyrosine 2Bd1h EeP@IfFEASBmEEd GRS SSEueRA)De an unconventional
amino acid. [0103]The term E%@FHBWP’(W@@H@:'sE@Fﬁfé,tﬁf%h?@Fé‘ﬁ’iﬁ@jC{/éﬁﬁ@,U& i@i)';%il’%, leform that is
capable of being either a hydrophilic or lipophilic residue. An exemplary amphiphilic residue includes,

but is not limited to, alanine {R))ThRIEREMN AANBRIARIAR 4h stigfirthiiererirRyRBNBE an

unconventional amino acid. [QO4hEhe;leramipRidNeloN residbricratess &9aRiagNINO acid residue in
D- or L-form that lacks acidic, basic, and aromatic groups when incorporated into a polypeptide next to

one or more amino acid resitRRSHRRELY IS UPNDSr BrisrBRt REREATSIAPREhARIRfoMal amino acid

residues include, but are notyimitegd9rdnelypaIne 48, BYERgIABh ARG (AY, YalnRd\Var isoleucine
(), leucine (L), and norleucine (Nle). In certain embodiments, a nonfunctional residue may be an

unconventional amino acid. RRIE8}IPESHER BIfEERINRRIBOARGHR (& palestsrb e byrasi8onsidered

amino aciql residue_s that cané[_]ﬁuﬁgr@sggmg_%iggﬁ@imQ@m&@t‘iqﬁqm@@ﬂrq,gﬁﬁgg}igreiglﬁgpiments, a
conservative substitution may involve replacing a member of one residue type with a member of the .

same residue type. As a norRlifSiERG ERRDHREThR rarIesiash PR IR ciPEoASRAMERRCK ftitution
may involve replacing an acigigepsidus, isurht eceMitmidtfamatpsidiclesisyecrHEbasE . In

certain embodiments, a non-conservative substitution may involve replacing a member of one residue

type with a member of a diffefdHiaRERIuR" RO ESRBE - A M Ry I HBR AR i8MBbdiments, a

non-conservative substitutiop /@eann vty d IR Geadb R thel @émgﬂym@mq%%@, af@sic residue,
such as K. In certain embodiments, a cysteine residue is substituted with another amino acid residue

to prevent disulfide bond forMRkiBIF AR 1R PSR it se sSkpskiinge 9uan e pr makiieni®Mservative
or non-conservative substitugpRsnagseRIskng ansRidairign briddrtediie RysiepaRiedngex of amino

acids may be considered. Each amino acid has been assigned a hydropathic index on the basis of its

hydrophobicity and charge cRSPREHSREIS. OF e POLPEBSERT AIIBEASIINE BeRIRbIBMYT8R urring amino
acids are: isoleucine (+4.5); yajiaeticr4eid; dewaile=("ot & nenenutdaning dhfcysiginelsystine (+2.5);
methionine (+1.9); alanine (+1.8); glycine (-0.4); threonine (-0.7); serine (-0.8); tryptophan (-0.9);
tyrosine (-1.3); proline (-1.6)VAIEiRIAE'$-3B\PHEEIRARY- 3.5); glutamine (-3.5); aspartate (-3.5);
asparagine (-3:®hidisitneneH 8y pastiaeimnestdetiddlNthTas dnnpdanagif shaiRyenepathie amino
acid index in cgnferring interactive biological function on a protein is understood in the art. Kyte et al.,
J. Mot Blot, 1572.'105-131_(1982). It is known in certain instances that certain amino acids may be
substituted for other gipdgy acids hapiogréagineiamiydnpathiniBERK P5iga0teand Sl retain a similar
biological activity. In making changes based upon the hydropathic index, in certain embodiments, the
substituion of BRTHE LR RGURSfFERURNES RNERCR AP R kIR RNEeAaiFAbodiments,
those which arewgtbimblindnthitiedicithimieytirigiomODRRS e dts eraviirODR Srare included.
[0109]lt is also gﬁ g%stood i fég:a rt that the substitution of like amino acids can be made effectively
on the basis of @ Bhﬁﬂ:ﬁ# ularly where the biologically functional protein or peptide thereby
created is intended for use invinemin QO eorapdiveits amifdhaResgiiepreca inKesain
embodiments, the greatest local average hydrophilicity of a prgtein, gs governed by the hydrophilicity
of its adjacent amino acids, %rl%?aﬁi§gﬁm ft fi%'?idﬁfﬂid?éi@?aﬁg ﬁitig&%‘ﬁ‘{/‘, ‘E"e".{”\%iﬁ? biological
property of the polypeptide. §13Gidlee el dwingnyeiaphiidizivaluasihavechesn rssigse@do these
amino acid residues; arginin? +3ﬁg&; Igsjne (ér3.0_ ; aspartate (+3.0.. 1);qu tamate (+3.0 1); serine
(+0.3); asparagine (+0.2); gIJ i ? '.'Q'?,” I&%\ %(é; ?ﬁf%iﬁ@{@.@, é;BI e ? .‘Qei); aianine
(-0.5); histidine (-0.5); cysteipenirib Qciohethieningdridd; vatine @tid)e felscirtecb8Xrisaleucine (- 1.8);
tyrosine (-2.3); phenylalanine (-2.5) and tryptophan (-3.4)..In.making, changes based upon similar
hydrophilicity values, in certaﬁérg}ﬁ%o@ixgﬁ%, %ﬁ@‘%@ﬁﬁjﬁd‘? 5?11%%38 %8%5'\%??%%8‘?1 drophilicity
values are within +2 is includedcine;estainliebasimepisdthase vélistteddroithieideaiedatieded, and
in certain embodiments, those within +0.5 are included. In ¢ rtzglin ipstances, one may.also identify
epftopes from primary aminooga'ﬁgggaﬁeﬁgggooﬁ? d&?%%ﬁﬁqﬁm%;e%@?e YEGISHs are also
referred to as "epitopic core isefpanis[GkhHEgne aryising hatidisabstitytensaremeidorth in Table

1. Table 1: Amino Acid Substituigiops Orig%igfli?ﬁsidies Exemglar ,SubstitlitioHs More sRecific
exemplary Substitutions Ala%, Lel?,?fé \f 0[9 ?’@W‘ﬁ’s i% r}?sﬁ%? pphan, aspattic



Gin Asp Giu Glu Cvs Ser, Ala Ser Gin Asn Asn Glu Asp Asp Gly Pro, Ala Ala His Asn, Gin, Lys, Am
Arg lle Leu, Val, Met, Ala, Phe, Norleucine Leu Leu Norleucine, He, Val, Met, Ala, Phe lle Lys Arg, 1,4
Diamino-butyric Acid, Gin, Asn Arg Met Leu, Phe, lle Leu Phe Leu, Val, lle, Ala, Tyr Leu Pro Ala

acid, or serine; j1 is selected from leucine, isoleucine,
asparagine, tyrosine, or serine; amino acid k1 is selected from
asparagine, glycine, valine, a}!anine, or leucine; amino acid [1 is
selected from tyrosine, alanine, or asparagine, or is not present;
amino acid m1 is selected from asparagine or lysine, or is not
present; amino acid n1 is selected from tyrosine, asparagine, or
isoleucine, or is not present; amino acid o1 is selected from
leucine or tyrosine, or is not present; amino acid p1 is selecied
from aspartic acid or leucine, or is not present; and amino acid
gl is selected from valine, alanine, or threonine, or is not
present; _ _

wherein CDR2b comprises the amino acid sequence 11 81 t1 ul
vi wi x1, wherein amino acid r1 is selected from alanine,
aspartic acid, leucine, tryptophan, glycine, or valine; amino acid
s1 is selected from threonine, valine, glycine, or alanine; amino
acid 11 is serine; amino acid u1 is selected from sering,
asparagine, or threonine; amino acid vi is selected from leucine,
phenyiaianine, or argihine; amino acid w1 is selected from
giutamine, alanine, or giutamic acid; and amino acid x1 is
selected from serine, arginine, or threonine; wherein CDR3b
comprises the amino acid sequence y1 z1 a1’ b1 ¢l d1’ e?’ f1’
g?’, wherein amino acid y1 is selected from glutamine,
methionine, leucine, or histidine; amino acid z1 is selected from
glutamine or lysine; amino acid at’ is selected from serine,
threonine, alanine, histidine, tyrosine, or phenylalanine; amino
acid b1’ is selected from tyrosine, leucine, asparagine, or
glycine; amino acid ¢1’ is selected from serine, glutamine,
isoleucine, or lysine; aminoc acid di’ is selected from threonine,
phenylalanine, tyrosine, alanine, or serine; amino acid e?’ is
proline; amino acid f1' is selected from leucine, phenylalanine,
tryptophan, serine, or arginine; and amino acid g1’ is selected
from threonine or serine; and

12



Gly Ser Thr, Ala, Cys Thr Thr Ser Ser Original Residues Exemplary Substitutions More specific
exemplary Substitutions Trp Tyr, Phe Tyr Tyr Trp, Phe, Thr, Ser Phe Val lle, Met, Leu, Phe, Ala,
Norleucine Leu [0112]Siniilady, as used herein, unless specified otherwise, the left-hand end of
single-stranded polynucleotide sequences is the 5' end; the left-hand direction of double-stranded
polynucleotide &iigickeinobrprdife Hsarewiatierti aReieedyhersyeaiadaings of nascent
RNA transcriptgfs-teferred to herein as the transcription direction; sequence regions on the DNA
strand having the same sequence as the RNA and which are 5' to the 5 end of the RNA transcript are

referred to herein as "lpleam sediefREaIN Saqnapiss rainasadnthNR-gmibRaYing the same
sequence as thesRiNAsE avicRiBie R R HNend Bndbriae RO HAOSERIRIE \iker tnderein as
"downstream sequences.” (0113)In certain embodiments, conservative amino acid substitutions
encompass no@HABAYIGUBENISHSy amino acid residues, which are typically incorporated by chemical

peptide synthesis rathgy t@ﬁ%%@%{sﬁﬂﬁeie&mﬁgtﬁ@ SYRISRIDNEOSH PRABRAAYY occurring amino
mite

acid residues include, but are not dto I&g‘:ﬁ)tidomlmetics and other reversed or inverted forms of
|

amino acid moieties. [@%‘?ﬁ]ﬁé@l@ﬂié’@ﬁﬁ%&q s&lspieddrandraéa fitRie aunatitdR3rmriants of a

reference polypeptide as set,{pydheiie@IRIENEONRIHKkBaWALIaRNRI YR YbaaEAkLeMbedingnts, one
skilled in the art may identify suitable areas of the molecule that may be changed without destroying

~ activity by targeting regions §o? belidv¥h &3¢ ARYBRANIR iraliginm esamasikbddments, one can

identify residues and portiong EHIEAHRIAF UGS IHRLBFESESERHLATIARG SV lah pRlReptdes. In
certain embodiments, even areas that may be important for biological activity, includina, but not limited

to, the CDRs of an antibody, SHERIRHERMSBHDB RAADTBP_ING: RitRAE SifbpedesecblieBtvative

amino acid substitutions withgylclRsoWNBHBA RN AsivituevthossReKISRhkAffecting the
polypeptide structure. [0115]Additionally, in certain embodiments, one skilled in the art can review

structure-function studies idetfTi)RgRESRILRE iR'SARRAFAINR INHEs 36id bie $9I8SIOShE 5P activity

and/or structure. In view of syghr: CABMAIE i) %#HW@MW'@%S%P@@WH@; _
importance of amino acid residues in a polypeptide that correspond to amino acid residues which are

important for activity or struafiP"M 219 D SHISSIRAGST YA Bsmsstinasits BHWeRiNgd in the art

may opt for chemically similagraminacieie RIBSIBHRRNE I SHEMR esigiadidmRRItapiamigo acid
residues. [0116]In certain embodiments, one skilled in the art can also analg;%e the three-dimensional
i

structure and amino acid se fRIRBINRIQSHHI th A INAAGH iieHRipaib FBEpHAEEING view of such

information, one skilled in thesarémayepiadirtife algmpaHOfRHsaSHARe SRS Q{;@r} antibody with
respect to its three dimensionalés%gﬁ;#re. In certain embodiments, one skilled in the art may choose

not to make radical changes$8' T FERRIRE ORI $o HELHNReSEli78c 8'0f the protein, since

such residues may be involvgﬁénymmﬁmtgﬁtmﬁ@cg@;ﬂs(vsgtwmﬁgalg@qge,soi\@g%@ygfamcertain
embodiments, one skilled in the art magl}generate test variants containing a single amino acid

substitution at each desired MRS 86 1LSiFREN T ULR AR &ifSEMments, the variants can then be

screened using activity aSS&%&l’@W'C@RQ@S@@MHﬁQd@ﬂﬁ@@ﬁin@é@&%@ﬁ%ﬂ&@ﬂﬁtﬂi% Qfﬁmdiment&
the variants can be screened for their ability to bind to TR-2. In certain embodiments, such variants

could be used to gather inforfridiSnabdf ﬂﬁéﬁiewaﬁ%ﬁ%?%’?%@ﬂﬂéﬁ@@@%ﬁgé‘?ﬂﬁbdiments, if

one discovered that a changeypterpritictyasaaminnisaiiiesidpdegiltashio serlreyed wedesirably
reduced, or unsuitable activity, variants with such %g%aré%;e may be avoided. In other words, based on
information gathered from sitR'FSURA &Ee?%ﬁe?ﬁ ! BRadRRdy SR InR Y rselRUEingip ER_rmine the

amino acids where further sulisiitgtionsBhwstttharadeisiedgaitedent: osdnsemBipasisHuwith other
mutations. g . L , .

or histidine; amino acid p is selected from proline, tyrosine,

serine, arginine, histidine, or asparagine; amino acid q is

selected from asparagine, serine, or aspartic acid; amino acid r

is selected from serine or glycine: amino acid s is selected from

aspartic acid, serine, threonine, or arginine; amino acid t is

selected from asparagine, threonine, alanine, isoleucine, or

tyrosine; amino acid u is selected from threonine, tyrosine,

13



[0117]A number of scientific publications have been devoted to the prediction of secondary structure.
See Moult J., Cum Op. in Biotech., 7(4):422-427 (1996), Chou et at, Biochemistry, 13(2):222-245
(1974); Chou et at, Biochemistry, 113(2):211-222 (1974); Chou et al., Adv. Enzyme!. Relat. Areas
MoL Biol., 47:45-148 (1978); Chou et al., Ann. Rev. Biochem., 47:251- 276 and Chou et al., Biophys.

J., 26:367-384 (1979). Morggyei, SpaRiEen REeERIRE BPisHIERRING 2AilABIadR @Ssist with predicting
secondary structure. One method of predicting secondary structure is based upon homology modeling.

For example, two polypeptideiastast Siem SFis, RERSASRRRAME ARy SYGRIZERAIANIP 30%, or

similarity greater than 40% @RRNRVS-HBIA FEOGIHPBIoaiparddiRTeanii@ERid!x & the protein
structural database (PDB) has provided enhanced I%ei‘gictabiI‘i%t"l}( of secondargfstru%gfre including the

potential number of folds wigGPESHNPERERDS ChINRIAG SHHER AFISESIBIRFIRSIONUCI. Acid. Res.,
27(1):244-247 (1999). It hagghrempegeesies] draispanicaseid; limilec atithbés séfisttisdfrangiven
polypeptide or protein and that once a critical number of structures. hgv ze%%rroens]olved, structural
prediction will become dram'é{ﬁmiﬁ%ﬁl@a%aﬂfges%@@g&?,c rBnRer et 2 ., Curr. Op. Struct. Biol.,
7(3):369-376 (1997). [0118]plistiytaiahizxe typiney oretalins afpireditidd'Seceieeigddtramture include,
but are not limited to, "threadjng” (Jones, D. r..Opin, Struct.Blot, «7(3):374-87 (199:7): Sippl et al.,
Structure, 4(1):15-19 (1996)9,’”%(1)‘1‘1?8@3%193?5%}]( 8%%’ 3{1 g.%@f:lénéc%?( 5?%’???%8{9:%&1 ; Gribskov
et aly Meth. Enzym., 183:146-d&9%1990); Gribskov et al., Proc. Nat Acad. Sal, 84(13):4355-4358

(1987), and “evolutionary liaqein(EARR0 KAnRAL1AE s RIS WBLCHI A (9P g 01190

certain embodiments, the identity and similarity of relate p ypeptides can be_rea’d_ily Calculated by
known methods. Such methbilkifonidd B aré’ sot kel iovhesels asdinareidddemputational
Molecular Biology, Lesk, A-Ma&%&r&m@%ﬁa&gﬁ Egsdﬁﬁ;d\@ew@%ﬁe%@mpa@mputing:

W., e

Informatics and Genome Projects, Smith, D.V ., Academic Press, New York (1993); Computer
Analysis of Sequence Data, miccifih 2mIRe, agid @ #relected A 39RAIGANBress, New Jersey
(1994); Sequence Analysis inMMRCHE, Riglaais, waimied)isefneAvamRMie Rirsad1@MoSequence
Analysis Primer, Gribskov, M. and Devereux, J., eds.ﬁga. Stockton Press, New York (1991); and
Carillo etal., SIAM J. Applie@RfifHs 88'a¢99 (B4} mtaﬁﬁrmlﬁlﬁnﬁ@mtgr%'@%eptides have amino

acid sequences that are ab@fbfifpaEgrRithghm@bsivitive petbeabnima onindtapier ¢eid, or about 97
percent, or about 98 percent, or abqut 99 percent identical {o amino acid seguences shown in Figures
3-19. [0120]In certain emboaﬁ(‘i?&%?g,'# &h&&%sfgede %rr'mia’hgil e'r?ﬁtyagﬁ’g ;(ﬁ‘géig}q%é) ?E‘%gri]\?e the largest
match between the sequenagigdiasted vilicer@imiroridihids selected frone lydise alamingine identity
are described in publicly avajlahl el pr s Cerfain ¢ J r fods to
determine identity between ﬁ%ﬁé%’%gﬁgéﬁ ﬁn%%%ﬁlﬁ?é %?Tﬁrﬁépeﬂédﬁ&mqg %;?Jdgsfp%ﬁgfam package,
including GAP (Devereux etail adyadic/asid; Redno12c887 ig ssleptathiemsativ®puter Group, University
of Wisconsin, Madison, WI, gﬂpﬁanB#]%;qgl ﬁﬁﬁ%éf“%ﬁgmc?&@iﬁg RGRBIQ, 215:403-410
(1990)). The BLASTX program is publfc y.avail’a} le from the National Center tor Biotechnology
Information (NCB!) and othel"&eRRite; aanine2aitkiniseiated renahRioe,/MrRARINS Bethesda, MD
20894; Altschul etal., supra gL9RR)iicffstainineikadigianifeths/Saal fefwasrigorithm, which is

known in the art, may also be used tg determine identity. (0121 Certainé\lé%nment schemes for aligning

two amino acid sequences rAEYTRANK tFRISRAH I IPSA) ¥ sRBRMIBIBARP ARSI Sequences, and
thils smalrll_aligned regi?]n may?a?;\/ﬁyp@ébﬂi%lb goae)e? w%‘ﬂﬁlé%ﬁfs ﬂmmﬁbgtﬁdmmmsigrr]\iﬁcalnt ;
relationship between the two fyll-length s nces. Accordingly, in certain embodiments, the selecte
alignment method (GAP pro@?éclr[l') %%3&%5%%%%@?&&%@ipﬁeﬁ%%tallggg?%o contiguous amino
acids of the target polypeptiqke}{tpia;baa}i?wmmgpheﬁrﬁnghbammpnegm@?jtbng&ﬁﬁ’egceenetics
Computer Group, University.of Wisconsin, Madison iwa i ' e percent
sequence identity is to be déte? iR@%SSPé’ eﬁ%}rﬁlg gﬁlgﬁlﬁé%%%%@ﬁ%‘%ﬁ%%%sﬁé ive amino acids
(the "matched span", as detéyrosiee, ipjutaeni giith proline erspiarieramidisysiedne, gap opening penalty
(which is calculated as 3X “]&ﬁ‘gﬁé%%e 9,1?@8@,%7&%% "AVeIage ﬁ‘@%"ﬂa iiBSaNesage of the diagonal
the " e [ '

of the comparison matrix being use lagonal’ Is the score or number assigned to each perfect

amino acid match by the pasierieddrapnaspartisagid, SeBviRpriNe 6AGINBe RUBEVINEN is usually
L/10 times the gap opening BeAgY brde Mt breseiioBIRME ABITB T sHEtia fihRliRb BLOSUM 62

are used in conjunction with the algorithm. In certain embodiments, a standard comparison matrix is
also used by the algorithm. Esisiregaspaginaad RhRIKE BN EIRINE FEN&inh PSR Ire,
5(3)(1978) for the PAM 250 comparison matrix; Henikoff etal., Proc. Natl. Acad. Sci USA,
89:10915-10919 (1992) for the BLOSUM 62 comparison matrix. [0123]In certain embodiments, the
parameters for a polypeptide sequence comparison include the following: Algorithm: Needleman eta,'.,
J. Mol. Biol., 48:443-453 (1970); Comparison matrix18LOSUM 62 from Henikoff et al., supra (1992);
Gap Penalty: 12 Gap Length Penalty: 4 Threshold of Similarity: 0 [0124]In certain embodiments, the
GAP program may be useful with the above parameters. In certain embodiments, the aforementioned

parameters are the default parameters for polypeptide comparisons (along with no penalty for end
nan<e) riceinAa the CAP alaorithm 0D1281Acecarding to cartain embodimente aminn acid cirihetitinitione are




embodiments, a specific binding agent is an antibody. In certain embodiments, a specific binding agent
is an antigen binding region. [0130]The term "specifically binds" refers to the ability of a specific
binding agent to bind to a target with greater affinity than it binds to a non-target. In certain
embodiments, specific binding refers to binding to a target with an affinity that is at least 10, 50, 100,
250, 500, or 1000 times gr TeIVA -1afr. I i j affinity is
determined by an affinity Eelﬁgietﬁgs%@%r? gg]r]ttga n(?egn%%?og w%aerﬁgha%ﬁﬁﬁé%%%?ﬁr%ﬁﬁg BlAcore
assay. In certain embodimeytosieinfyisnmterasael ankeiaeitorisdRigeiactiraFeiSodiments,
affiniy is determined by an seygiuiunisolleR sesanl dRASITAE teryimRgilo g agent to

TR-2" refers to a specific binding agent that specifically binds any portion of TR-2. In certain

bind :
embodimenti, a specific binBlegeicRMisorae &' ihsalepsd fierralsing csirsitifnBtifents, a
specific binding agent is an @&t%gé}{ﬂ(ﬁﬁgﬂ@g@@.d@&@@]éﬁ{g@%ﬁ gpy&mibeayemgm,s)" both refer

to an intact antibody, or a fragment thereof. In certain empodiments, the antibedy fragment may be a
binding fragment that comp®&fd$ Qﬂﬂpfﬁﬁ‘?ﬁﬁﬁf’ﬁﬂﬂm%%ﬁgﬁ@%i aﬁﬂéﬁ%ﬁ ¥ “Antibody” also
encompasses polyclonal argiashias il BIOBeRIepad eatith egtimso kcibtainsefabtatifrents, binding
fragments are produced by recombinant DNA techniques, In certain embodiments, hinding fragments
are produced by enzymatic HRaE 8%5@3&% 8f %taei BB PR A W odiments, binding

fragments are produced by vagagbinanobDitésaciandes. Binding fragments include, but are not

limited to, Fab, Fab', F(ab")2, Fv, and single-chain antibadies. Nan-anti 'n%iﬁﬂ ragments include,
but are not limited to, Fc fraﬁ'ﬁl%rﬁfg.&hegggﬁgﬁ)ﬁwé{%%j?|ﬁ1e'ﬂt%,sg%cgﬁﬁﬁo\§ﬁ§ém icaﬁr)y inds to an
epitope that is specifically blightcchgiay ibéads die2iraitbdy selected from Ab A, Ab B, Ab C, Ab D, Ab E,

Ab F, Ab G, Ab H, Ah.}, Ab J. A : : ) "antibody" also
encompasses anti-idi i‘?y&?%%?ﬁ%@ﬁ&h%ﬁ%&%ﬁ%ﬁ@%?ﬁ% Ito t%l\%]r?abl ﬁrggg];-%h?la (@%T;other antibody.
In certain embodimerntstesminingictgippi¢Clait) sejesied freamycbindd 1 SRR karasCEReh of an
ant- TR-2 antibody. In certaigpplie §mRdiscaRibHiial e anfRedisn SayaRsesad isdafect he

I-

presence of a particular ant -2 antibody in a sample or to block the activity of an anti-TR-2

antibody.  [0133]The ternsiegitiftRhnlodds? Hsmoded wehdih tedviersinamierifeith specifically

binds to TR-2. In certain emppggeitean i K PRANBIuilR aTB 21 9pikeRitadunich at least
one antibody selected from Ab A to Q hinds. In various embodiments, ,'I'R-_F,ma%/ be the TR-2 of any
species, including, but not IiFRBIEEHIRaAIRYREAIIGEE o AREDS FRIEE TIRF 2Bfits. Certain assays
for determining the specificighgihamaatiboRyghueawiidsrpindatie skilesbitisalfimmd include, but are
not limited to, ELISA, ELISPOT, western.blots, BIAcore, assays, solution affinity binding assays, T cell
costimulation assays, and ngé'ﬁ’%?ér% SW%[S@Q{}QQ[B%‘A% hse":t%lterﬁq eéolig@és g%l S0 y" as used herein
means an antibody which (Ipig:iecafatilesshsineeagidtginis weleoiitiatweriidsdeweingbe found,
(2) is essentially free of other proteins from. t ecies, (3) is
expressed by a cell from a cﬁﬁgFgH{'g%’e%ﬁgisqgo%m%z%gnécf?%%gf{c}rﬁﬂ r?&t'tl?rge. |013%5i'l'_he’ term
"polyclonal antibody" refers isnketeitg pgepriaginmiiginiopahiflisines oh&rBMaacaiaPent epitopes of
the same antigen. [0136]Thg {erm Iw&&ggﬂ&ﬁt{?%ﬁ%, rg@mﬁg W&g{m gkgaftkodies encoded

by the same nucleic acid molecule. In certain embodiments, monqcfonal antibodies are produced by a
single hybridoma or other céiFith@raenns; ifalsstRiartearAmdeunRSo 88l ibodies typically

recognize the same epitope, Jhe-feffa "RRAGSIONA skring! lemites! eiany RAsirstasTRspd for making
an antibody. [0137]The term "CDR grafted a,mtibodg" refers to an antibody in which the CDR from one
antibody is inserted into the 3ERREATEIR AIGHIRYAEPRLBIRP IR RHEHFERIBIRRARY HeSintibody from

which the CDR is derived ang k= ioayfoainsyhichife, taaspueditedericdasresetiferent
species. In certain embodiments, the, antibodr%%‘ om which the CDR.is derlived and.theofi\ntibody from
which the framework is deri AR RRAGIRER %&&%{: OfR ASBARENG A VI PeBifiPantibody” refers

to an antibody wherein two gregme amiiebcié givns sisttodifftaretyresitepaspaizgiegiiaves may be
on the same or different targets. In.certain embodiments, a.multi- ific_anti IS.a "bi-specific
antibody," which recognizesq?\??g iRl 'érﬂ £ g%é%eégﬁﬁgg%e%%%ﬁtggﬁéﬁo139]The term
"catalytic antibody" refers tolencamibptiyrdsind)ich isreobprasent; amiptcatidiptids getatieted. In certain
embodiments, a catalytic antibody is a.cytotaxi ' éiy [ -:ﬁ,ggg?r eS¢ ic Fpoiety.
[0140]The term "humanizedgaoﬁﬂbggﬁwgéé?ggﬁ‘a%qﬁﬁ t38§[/\f %ﬁvgﬁ cha I}%’r%@f% g?lg( grcl:ti ody
framework region is derived from a human, but all or part of one or more CDR regions is derived from
another species, for example a mouse. [0141]The terms "human antibody" and "fully human antibody"
are used interchangeably and refer to an antibody in which both the CDR and the framework comprise
substantially human sequences. In certain embodiments, fully human antibodies are produced in
non-human mammals, including, but not limited to, rhice, rats, and lagomorphs. In certain
embodiments, fully human antibodies are produced in hybridoma cells. In certain embodiments, fully
human antibodies are produced recombinantly. [0142]In certain embodiments, an anti-TR-2 antibody

comprises: (i) a first polypeptide comprising at least one complementarity determining region (CDR)
caolactead from CDR1a CDR2a and CDR2a wherain CNDR1a comnricece the amino acid cendiience a he



Jkm'n'op qs'tuVw, wherein amino acid d' is selected from tryptophan, aspartic acid, glycine,
serine, or glutamic acid; amino acid e' is selected from asparagine, aspartic acid, glycine, arginine,
serine, valine, or leucine; amino acid f' is selected from histidine, serine, alanine, tyrosine, proline,
asparagine, glycine or threonine; amino acid g' is selected from tyrosine, serine, alanine, arginine,
tryptophan, glycine or valine JdnfrRSIeGEeH TroRL Il Rs. AR IR cRHIENEPORINE, S8rindChsparagine,
methionine, tyrosine, tryptophasspysteine, or aspartic acid; amino acid i' is selected from serine,

tryptophan, glycine, phenylalanine, aspartic acid, tyrosine, or threonine; amino acid j' is selected from
glycine, threonine, serine, Iet’i‘ﬁ?ﬁé@'@a&ﬂ R sAREIIRe SRR 8Fsrmensmirdosdcid Kilis selected

from serine, phenylalanine, asparis Acih&rAoBRARGISINE, BF SWBSIBA.fASS AghRigsent; amino acid
I"is selected from histidine, aspartic acid, alanine, tryptophan, tyrosine, serine, phenylalanine, valine,

or glycine, or is not present; 8ANATI&AGIH RUsHIBCIBPIRRNFhHYRRMIRE VBlidgirmEatasit acid,
proline, esparto acid, cysteing; igolenciisd RbMEHHOGNSe OF HMOt PIRFSELAMAN RS dhjisselected
from aspartic acid, phenylalanine, alanine, leucine, or serine, or is not present; amino acid o' is
selected from tyrosine, leucifSiGEhAHREHRRI, FREWR RhINE IHRsIRBtes ialheStn® not present; amino

acid p' is selected from leucipgpapRgiis, afighrebRiesiagmifb iIafehRresepledRNPAifttdciRselected
from serine or tyrosine, or is not present; amino acid r' is tyrosine or is not present; amino acid s' is

selected from glycine or tyroBHNYRIBHBE pPESERIN RS RIMERI 366 ¥ldsieaireiprgiRime or

methionine, or is not presentyMARMRCIHIHNIRSaleEREHIM ABRINIGMING R RAMtc1aeId, or is not
present; amino acid V' is selected from aspartic acid or valine, or is not present; and amino acid w' is

valine or is not present; and SfHERF HeT SRR FEpiRIBEIPASRERAANBA with an antibody light chain,
binds TR-2; and (ii) a seconqypelyRe bR S0BEHEINGA IRAH AN MPRINEEIRELY fetprqining region
(CDR) selected from CDR1b, CDR2b, and CDR3b wherein CDR1b comprises the amino acid
sequence al bl cl di el fl gl hiF19iIhi &1 &f pd T WRAEBIR BIRA S I AlSsSSdRstestiteo arginine or
lysine; amino acid bl is selecigtAadhreethirgiseanineif serimgtiamiaakikhbG dfgseting; amino acid
dl is glutamine; amino acid el is selected from serine or glycine; amino acid fl is selected from

isoleucine, leucine, or valineSaRHBLERTY P EMREAT NGNS ARENR SR brisgsifstehmino acid hl

is selected from threonine, Sﬁgnesmqmoamrgmﬁmegrgjgﬁi@%é}i%gﬁegrowosine; amino acid il
is selected from tyrosine, arginine, tryptophan, aspartic acid, or serine; jl is selected from leucine,

isoleucine, asparagine, tyrodie HIAEARS AMiING A5l B is'ssislgster drrnmdypanceyisife, valine,
alanine, or leucine; amino acidgdrigBricetaglfeaia turafioea AlRBGs FeRSRABHR, Qridot present;
amino acid ml is selected from asparagine or lysine, or is not present; aminog acid n1 is selected from
tyrosine, asparagine, or isolé/EHAENBF iSRS AT hiing 2 RAD L& SRR RASRTor tyrosine,
or is not present; amino acidthfetsrieie GREFRIMARRAMERGIEOBIaHFIRE oPEiSARE BraRRNE@AD amino
acid gl is selected from valine, alanine, or threonine, or is not present; wherein CDR2b comprises the
amino acid sequence rl Si ti BI'ViSWSE HARINAARMS Heil FReLREIRMEHHMnine, aspartic acid,
leucine, tryptophan, glycine, shaiaeasirunenasishBiis, spiaaedbranimireoning amine aglycine, or
alanine; amino acid ti is serine; amino acid ul is selected from serine, asparagine, or threonine; amino
acid vi is selected from leucifé, &%ﬂ%ﬁ%i&@%ﬁﬁ?&ﬂiﬂ%%rﬁﬂ@ﬁé |l is selected from glutamine,
alanine, or glutamic acid; and/asrisa geidsscisrepaiiediede Seraes RIBINGewWRh tireanimRdyherein
CDR3b comprises the aming acid sequence yl ZIL}l%l ‘bl el " di" el fl * gl', wherein amino acid yl is
selected from glutamine, metiBMNEN AR S Risfidine; amino acid z1 is selected from glutamine or
lysine, amino acid at i$elected frofn sertat Bxaoniee, @l@%@@@@tﬁﬁﬁﬂ&t@giﬂmﬂwhenylalanine;
amino acid bt is selected from%tﬁ/%fine, leucine, asparagine, or. glycine; amino acid el' is selected from

serine, glutamii8MBERE08ife’ LR Ad aFarst ESHRTHB R dsAme HEIR Renine,
tyrosine, alanintirosBricempméas acid el' is proline; amino acid fl' is selected from leucine,

phenylalanine, tryptophan, serine, or arginine; and amino acid gl' is selected from threonine or serine;
and wherein the second polypeptidg,f?ﬁ%&ébﬁ?&@ﬂﬁ%vﬁﬂ%ﬂ%ﬁ%%&&”}?f%wemw binds TR-2. [0143]In
certain embodiments, an anti-TR-2 getéporiyicgmripises (€ DREpakygepfsierconiBEQINg pamplementarity
determining regions (CDRs) as set forth in SEQ ID NO: 2 and a second t%% eptide comprising CDRs
as set forth in SEQ ID NO: 36. In c&t&iF &b nﬁ’QME?QH@ﬁwﬁ?fﬁ?E%ﬂéo %%p(%ﬁﬁgégﬁé first
polypeptide comprising complemeritady efeninitg;repives (ElIRRP R sRiFpHBiNGSEQ ID NO: 4 and
a second polypeptide comprising CDRs as sehfor. hin Eﬁ.ID NO: 38. Ir:(é‘}f r ig embocﬁm nts, an
anti-TR-2 antibody comprises: afirs%oﬁg Sgﬁ ar Xrﬁs fei é“é’a%iﬁ%@ﬁ R% RPriif gions
(CDRs) as set forth in SEQ ID NO: 6 and a second polypeptide comprising CDRs as set forth in SEQ
ID NO: 40. In certain embodiments, an anti-TR-2 antibody comprises: a first polypeptide comprising
complementarity determining regions (CDRs) as set forth in SEQ ID NO: 8 and a second polypeptide
comprising CDRs as set forth in SEQ ID NO: 42. In certain embodiments, an anti-TR-2 antibody

comprises: a first polypeptide comprising complementarity determining regions (CDRS) as set forth in
SEQ ID NO: 10 and a second polypeptide comprising CDRs as set forth in SEQ ID NO: 44. In certain

oambodimente an antic:TR-2 antihodyy comnriceac: a firet nnlvvnentide comnricina comnlemeaentarityy



[0152]In certain embodiments, an antibody specifically binds to amino acids 1 to 85 of mature human
TR-2, and is substantially pure. In certain such embodiments, the antibody is at a concentration of at
least 1 nM. In certain such embodiments, the antibody is at a concentration of between 1 nM and 5
nM. In certain such embodiments, the antibody is at a concentration of between 5 nM and 10 nM In

certain such embodiments, the an i@@léi C ratiQn 5”.‘9 nM. [0153]In
certain embodiments, an antibod;'/}'compe@é?%i %%%%:é % %%ngpgé%é%\%ﬂé%% st!oﬁantibody
selected from Ab A, Ab B, Ab C, AiDBs/ts Beidbrth IRBSEQND INCAE; AfistawikpamideAb M, Ab N,

Ab 0, Ab P, and Ab Q. In certain i F@{Fﬁ 35 J]‘,lba)ét{ ' | certain such
embodiments, the antibody is at ?ﬁﬁf?ﬁﬁ%ﬁ%ﬁﬁ E at least nM%Iﬁ]ﬁﬁgﬁr?équﬁgemeoé%ents, the
antibody is at a concentration of H#@ebfeLthin SRASMNOaRdia SeRINERBYEPREAR, the antibody
is at a concentration of between 5,5M < BSEHAB BV SEthodinenig thegpatibody is at a

concentration of between 10 nM and 15 nM. [01541In certain embodiments, an antibody competes for

binding to amino acids 1 to 85 of RRIMREAHdMHaAMBISING crRRLResRIHNEBIIR IS ted from Ab A,
Ab B, Ab C, Ab D, Ab E, Ab F, Ab@@@f@gpﬁg@ Jotibrit ABEARDMABNNERO0, Ab P, and Ab Q.

In certain such embodiments, the antibody.is substantially pure. In_certain su%h mb %,nts, the
antibody is at a concentration of 246988 PAMPIRILS CATRY Qr@ﬁmgt REM Y is at a
concentration of between 1 nM ang $iaVi4n @eﬁt@imsmmpﬁag@e antibody is at a
concentration of between 5 nM and 10 nM. In certain such embodimen je.antib is at a
concentration of between 10 nM &?&P&W%@%‘?ﬁ%@ﬂ‘ﬁ%@ﬁ”&@?@%ﬁ%SPeﬁ?ﬁ%J@hote a
chemical compound, a mixture of ish®E@HDddOpHuadd, aassotvglqipreptitedempesiogan extract
made from biological materials. [%@ In Japel” %Q ¥ lecule that can
be detected. In a certain embodimen ,%ﬁsﬁﬁgg@{%ﬁ%@ fg;@%d y ir%c?({)]%é%)rtgl n ﬁaa%radiolabeled
amino acid. In a certain embodimeatnpiisingvoraiiamentarity detdardateg legionakediadin (e.g.,
streptavidin containing a. fluoresc ts%ﬁ ipaguvity dhat catnbed ey optical or
éa{'gf:ed to t eﬂgﬁtl sl ?? BE

calorimetric methods) may be attac ody. In certain embodiments, a label may be

incorporated into or attached to afemerisngRRmashset fathdmeEs RN SR Brshterest. In
certain embodiments, a label maypg%%ﬁm@@ﬁq,mgbgg@g%qumggqmm@t inturn
est. | '

specifically binds the antibody of interest. In certain embodiments, the label or marker can also be

therapeutic. Various methods of I15B8ifi§ 6@95@%@&6@5@1&%§ﬁ9{éﬁ1§9€1mn the art and may

be used. Certain general classes %M%B@éﬁdb%ﬁ&h@@%é%ﬁﬁ%ﬁim BRErescent,
chemiluminescent, and radioactivg_alﬁs. C_:ertgin eanI}mpIes@of Iabels,forgpolypeptides include, but are
not limited to, the following: radioiSot S8 AHISHE PG%GSDE ac@ﬁpﬁ% 15N, 35s, 90y, 99-rc, 111in,
125% ql | 1- 1), fluorescent labels ¢egpliducsatottindstshminiagatGhE QLD Rs) assut fatithanide

phosphors, phycoerythrin (PE)), en tic.labels fe.qg., haorseradish peroxidase, n- tosidase,
luciferase, alkaline phosphatase, &i%%@e'@x@sz gﬁﬁgoasg- -‘%o%oggﬁast%%ﬁggy@%%}egr%ﬁ , alcohol
dehydrogenase, malate dehydrogehtse apaatitinhde SEEXERBEY,; Sheraifirstinebpemtiddels, biotinyl

groups, and predetermined poIyp%Bﬁ%‘f;“?g{gﬁﬁ?émgﬁ{%ﬁw%%ﬁ%@ﬂgﬁ%ﬁgﬁpﬂﬁﬁsg" leucine

Zipper pair sequences, binding sites antibodies, metal Ins, epitope tags). In

certain embodiments, labels are sageatipEh EpaER HAN L\ AGH 2 eageRs RPfvRRRENSOtential steric

hindrance. [0157]The term "Sampl%'nﬁ?iyﬁ%ddlﬂf%i%si%{%% USSR eitesblog apyquantity of a
substance from a living thing or formerly living thing. Such living things include, but are not limited to,

humans, mice, monkeys, rats, radd¥ParRtdscsisingcamele Hy&letapRini S ut are not limited
to, blood, serum, urine, cells, orgq,g@iéﬁ,;leggphg)r@a bare Mg eyl dy Ipkmogesnang skin. [0158]The
term "pharmaceutical agent or drug” as used herejn refers to a %mical compaund qr_ composition
capable of inducing a desired the SRR RAGRERIGELAMBRMPS |ﬁf§?e?é"8tt£’5tl#b i%rﬁ%%OlSQ]The
term "modulator,” as used herein i[5 NOYEWROHTHshesighapies comiteisirige activity or function of a
molecule. For example, a modulator may cause.an increase or decreasg i.the magnitude of a certain
activity or function of a molecule c%?ﬂ}?jgéﬁe{g@ﬂg’rﬂ% ﬁﬂlﬂ'&‘é‘%f?ﬁé"ﬁ&f@%? fﬁﬁ&%&o erved in the
absence of the modulator. In certanSBUDINENE ardedsdatmdspalypeptide coritisidgcreases the

magnitude of at least one activity ction of.a mole . Certain ,eg]%léa}r # 55 and functions
of a molecule include, but are not%rréﬁ!{gaat%,s%%rﬁa@gi%fﬁgﬁ ,@nzyr‘n% It ac |V|té,0€§ (¥ %E%eal
transduction. Certain exemplary iioitripisingobode;|bmesnianiytdistétsdiniprogioms, (6epheds, antibodies,
peptibodies, carbohydrates, and small organic molecules. Exemplary peptibodies are described, e.qg.,
in WO 01/83525. . [0160]As used herein, "substantially pure” means an object species is the
predominant species present (i.e., on a molar basis it is more abundant than any other individual
species in the composition). In certain embodiments7 a substantially purified fraction is a composition
wherein the object species comprises at least about 50 percent (on a molar basis) of all
macromolecular species present. In certain embodiments, a substantially pure composition will

comprise more than about 80%, 85%, 90%, 95%, or 99% of all 'macromolar species present in the
comnocitionn In cartain emhbhodimente the nhiect eneaciac i niirified tn ecceantial homoaeaneityy



[0166]In certain embodiments, conservative modifications to the heavy and light chains of an anti-TR-2
antibody (and corresponding modifications to the encoding nucleotides) will produce antibodies having
functional and chemical characteristics similar to those of the original antibody. In contrast, in certain
embodiments, substantial modifications in the functional and/or chemical characteristics of an

anti-TR-2 antibody may be accompR&r®t By SeiB FRG dB¥RuAsaNd theaspnsbratperiidence of the
heavy and light chains that differ sigifiganindncbets eifest o mpintainnganthessrustyg of the

molecular backbone in the area of the substitution, for example, as a sheet or helical conformation, (b)

the charge or hydrophobicity of the PRYEEREIS FRERIIFECSRER M Q) SREFNCSIERRIGIG chain.

[0167]Certain desired amino acid spbgilHEQED Y BYCORSRNABICPIINTEAESREEVE) can be
determined by those skilled in the art at the time such substitutions are desired. In certain

embodiments, amino acid substitut®FROCShAKYRSRIS rRINPRSIAG SridRerasisatlBhie SRR TR-2
antibodies, such as those which mapingeate ¢ feewassdbadditngidngantibodies to TR-2 or the

effector function of the antibodies. [0168]In certain embodiments, the effects of an anti-TR-2 antibody

may be evaluated by measuring a @%‘U&ﬁ%ﬁ’ﬁpmﬁtﬁﬂ%@ﬁm%’&Qﬁﬁﬂjﬁ%‘sdﬁﬁgﬁ}s@%? fartertain

embodiments, the disease of interegt gEM e saused EM@@@@&QWpW&iMME@IﬁQtS, a
disease may be established in an animal host by other methods including introduction of a substance

(such as a carcinogen) and genetichRRspEfEshi it L ERQ bR eatsaditetrolvegid@valuated

by detecting one or more adverse exgisriginBecamiplahisiarieaEmmaivg YR DREdes, but is
not limited to, an adverse reaction in an animal host that receives an antibody that is not present in an

animal host that does not receive tf#S SRHBEYR. h MR MboirAsAte serridPeb@EaBtideIude, but

- are not limited to, a fever, an inmuRe#RsRIASEIDRE ooyt flRERRtpNeENdar demi of the
animal host. [0169]Various antibodies specific to an antigen may be produced in a number of ways. In

certain embodiments, an antigen cSRRFRIR EPTRSISBEiFRTEEMa) BE M AsIRIBEAIRMTO an animal

host (e.g., a mouse), thus producing=giho dEDRPEsHiIsdO M eI [N Kertan isteaces, antibodies
specific to an epitope of interest may be obtained from biological samples taken from hosts that were

naturally exposed to the epitope. InS&S?A REVRRRICISRAGRLEE ST AS RRHARBJEER (g) loci

into mice in which the endogenous {ty geneshare Beaniasivaes elfapsidisgopportunity to obtain
human monoclonal antibodies (MAbs). Naturafl?lflﬁocc&gring Antibody Structure [0170]Naturally

occurring antibody structural units t§BRRIGTRERBALL RSN eelints thkRsiAsSshiedhy is
composed of two identical pairs of pelgpeptideNthams apach faibRavial eeetiul-enagisight” chain (in
certain embodiments, about 25 kDaéﬁgd one full-length "h%%v ! chqinéin certain embodiments, about
50-70 kDa). The term "heavy chain“in&idEs S PN Pephte Falily Slifficient variable region
sequence to confer sjgeciigity for aiparticutararmigenadbédl;lengtd higayyshabtinghides av@riable
region domain, VH, and three constant region domaings;?ﬁ,Hl CH2, and OH3 The VH domain is at the

amino-terminu&BFYRS hERPERHIS AdaR% 3 o A BB R EH IR e AL "heavy
chain", as uset:berpiseenQIRESSHSRYUbNGDRAtIbOEHRAY SlRinZddronasEsitherof.
[0171]The term "light chajn" i s any polypeptide having sufficient variable region sequence to
confer specificiﬁ;’%Pg%gmgﬁTi%ﬁﬁ&‘ﬁéﬁtﬁﬁ%ﬁgﬁgght chain includes a variable region domain, Vu
and a constant regionf@iptinqin, CL. Iike sbedrenuy shainhbe vapabledeyion dommaid ghtiwtight chain
is at the amino-terminus of the polypeptide. The term "light chain”, as used herein, encompasses a
flblength Hght HARY BIRS FaBRHRAG S BAPeBR G HO B R GERI B L G GV SCH EP Py proally
includes a varigidRregEDRY Haindi@DRaWf GRd HMNGL. 621 thmbiohhenain)thé alraioti0HmdsL 0 or
more amino acfg@gt tﬁpictal%s_ﬁ.gr%nsible for antigen recognition. The carboxy-terminal portion of
LR A on SR

each chain typi region (CH domains in the heavy chain and CL in the light
chain) that may be regpohsjble for éffecttitifurasionctAttibedisefiestiolelingiiasstnetude tisyation of
complement and stimulation of opsonophagocytosis. Human light chains are typically classified as
kappa and Iamgﬂgﬂaﬁp&aﬁnéﬁggﬁ Eﬂﬁﬁ]?iﬁg ﬁ/p‘i'@g'lﬁ?/ %‘I}?é%ifié{m%%,?aglt& thn324ipha, or
epsilon, and deforaghecanGidRy's GoRRe aad dMHRIDoIGEE WADaNDIgBOreshecsvehddighitas
several subclasses, including, b t limi 0, 19 2 and 19G4. 1gM has subclasses
including, but n%ﬁ%i?é)%f‘%ﬁlﬁﬁ 1&%3&8&%}5}5@ Qlﬁg%%ig iﬁt :sﬁgclggae‘é'ﬂ?éﬁlﬂing, but
not limited to, Ithslasutithaogix i MdishiTRil -l eactipdigh? and-Beavy chains, typically, the variable and
constant regions are joined by a "J" region of about 12 or more amino acids, with the heavy chain also
including a "D" region of about 10 more amino acids. See, e.g., Fundamental Immunology Ch. 7 (Paul,
W., ed., 2nd ed. Raven Press, N.Y. (1989)). The variahle regions of each light/heavy chain pair
typically form the antigen binding site. [0173]The var‘il le regions typically exhibit the same general
structure of relatively conserved framework regions (FR) joined by three hypervariable regions, also
called compiementarity determining regions or CDRs. The CDRs from the heavy and light chains of

each pair typically are aligned by the framework regions, which may enable binding to a specific

epitope. From N-terminal to C-terminal, both light and heavy chain variable regions typically comprise
the domaine ER1 CINDR1 ER?2 CDR? ER?2 CDR?2 and ERA The accinnment of aminn acide tn eaarch



[0180]In certain embodiments, an expression vector comprises a polynucleotide comprising a
sequence encoding a polypeptide comprising at least one complementarity determining region (CDR)
selected from CDR1a, CDR2a, and CDR3a, wherein CDR1a comprises the amino acid sequence a b
cdef ghijk I, wherein amino acid a is glycine, amino acid b is selected from glycine, tyrosine, or

phenylalanine; amino [Rdidd is selebled fRIFR GRS tRRSENIMEraWRS fldigria e candiBatym
isoleucine or pagryiRlaRigesaminRRCihSiis SHECIETIFRM sRHRE. IFRAGIRCYR asPaIRUiRg:AMINO acid

f is selected from serine, aspartic acid, tyrosine, asparagme, threonine, or glycine; amino acid g is

selected from gHPEREISESHHC ABIBCOPHFOSRBUAGM O SRR it NLiedGronn g ydresesieto acid,

tyrosine, asparagiss & BRIFRETRAMINGREM s S¢igetel from tyrosine, isoleucine, histidine, methionine,
or tryptophan; amino acid j is selected from asparaﬁ%ine, tyrosine, histidine, serine, or phenylalanine;

amino acid k is tryptopfhtedr is not!réséifify ARPEMINGAGS iBRRRb AR it plederttittdiein
CDR2a compri@@&%m@ia%@@@y&%ﬁ%ﬁm@m@wm&%ﬁé@h'@ievwgﬁ&eéﬂ@mw@ﬁi 48 isl o
n is selecte

selected from tryptophan, tyrosine, histidine, valine, glutamic acid, or serine; amino acid n

from methioningﬁrQ%@béﬁ‘@; %‘?ﬁﬁ‘%&d’%%l@%@fr@ﬁ aSphrpieinyhnsnaticedndinditophan,
or histidine; amyropacicbRdpiepleqted - pom proline, tyrosine, serine, arginine, histidine, or asparagine;
amino acid q is selected from asparagine, serine, or aspartic acid; amino acid r is selected from serine
or glycine: amino acid®idfelected ot HEPaRRPES, 1BEFRdS thFRWRRE, ¥ ¥6lAIRE; antibeAcid t is
selected from aspafERg tAraQuung. alkaineaisolecint CERYASINALEMBIAC Redikisypelgepd from
threonine, tyrosine, leucine, lysine, asparagine, or isoleucine; amino acid v is selected from %chine,

tyrosine, asparGEABHSER DE@RINanAAls RETURRCERIcREH I s omhesaiagie: hino acid x

is selected frorgiphan Benriiadngs AMM Ay Jsripcied foRToIBtANTINg 4SeridBVAE ASRAKIC acid;
amino acid z is selected from lysine, leucine, or serine; amino acid a' is selected from phenylalanine,
lysine, or valin@ Aty Ling's iRdetasariBredilizrdine, serine, or lysine; and amino acid ¢ is
glycine or is not preseg ygjerein CRRBasIRRfisRHHE ARG AcisserieRNeeshAhabdlfickim' n' o' p'
g'rs't'v'w', wherein amino acid d' is selected from tryptophan, esparto acid, glycine, serine, or
glutamic acid; SRECSHA: foNREsing ibm RYategirnibgsieadesgiRat, tetHin@nsedne, valine,
or leucine; amipaAeithEdaraingiacckpramistidinprserine, alanine, tyrosine, praline, asparagine,
glycine or threonine; amino acid g' is selected from tyrosine, serine, alanine, arginine, tryptophan,
glycine or valine; amind add h' is séfe@8d ng@lf(ﬁﬁé%léhﬁf@, dBripovidpdrayicemneatihine,
tyrosine, tryptopbaibriysteias. isblesedrsoReIdcRIviR asidddmaeleHegyoRhaRTINRhEMREP BRAN,

glycine, phenylalanine, esparto acid, tyrosine, or threonine; amino _acid j' is selected from glycine,
threonine, seriﬁl?,%iﬁ&h@,&%%@%?&aﬁ&%&é pﬁQH%P{?/?o%fr%EQARé\'Q:@Q is selected from
serine, phenylalanine [@sprtic acididryptanhean, g8me, Ph&rEosige pRbideeat RieRMbipdimacid I is
selected from histidine, aspartic acid, alanine, tryptophan, tyrosine, serine, phenylalanine, valine, or
olycine, or is nGPHTBEI0 AR B O RUHER T RERRIG RS HE g S i ok,
proline, aspartighagit ceysteine SORUCITDHRE MEIRIODRS of SR DIRERNG4mino acid n' is selected
from aspartic acid, prgen,glgilanine, lanine, leucine, or serine, or is not present; amino acid o' is

Ul i

selected from tyrosin ine, aspArtié alfd hEPRFENIHE B alheP @R e Zor S8MBESIENt; amino
acid p' is selecteshippmsiter cindrasigatticedcisbightiesinde asrisdihgresasl dMiRiACIvHaigiselected
from serine or tyrosine, or is not present; amj cid r' is tyrosine or is not present: amino acid s' is
selected from T TESP T AMEOTRITER broLb e Chio A0 RICh R R om N e
methionine, or is petenesaiasinporilitidstatieeiesbtipy mathianiiean, asparkienasid agk not
present; amino acid v' is seJecteﬁér fic ac'qg l is_not present; and amino acid w' is
valine or is not PIESERY BRESRH g?l]'lgsé) @;5‘[#1 ﬁggégg%%éjﬁ\&ﬁ'%ﬂamibody light chain, binds
TR-2. In certain embodirigdts, a méthael aligwakitly agpeiypepite ¢orprsistePe GdecHb N
polypeptide in a cell comprising the a&ov expressign vector in conditions suitable to express the
polynucleotide %%Wt%’iﬁé%gtﬁé}e%? B'% oBS%@fﬁ%ﬁ?Z@ﬁe%?ﬂédi@%ra\ﬁ?@dm [ORIF11VREFEi the
“embodiments, aaaxprbsHiotovestizeeapEseRa polyuciectide 6PSPCSIDUNCEespeENnce encoding a
polypeptide comprising at least one complementarity determining region (CDR) selected from CDR1b,
CDR2b, and CDR3b, wherein CDR1b comprises the amino acid sequence al bl ci dl el fl gl hl ii ji kill ml
nl ol pi gl , wherein amino acid al is selected from arginine or lysine; amino acid bl is selected from
threonine, alanine, or serine; amino acid ci is serine; amino acid di is glutamine; amino acid el is
selected from serine or glycine; amino acid fl is selected from isoleucine, leucine, or valine; amino acid
gl is selected from serine, leucine, or arginine; aming acid hi is selected from threonine, serine,
isoleucine, asparagine, arginine, histidine, or tyrosiné, &mino acid il is selected from tyrosine, arginine,
tryptophan, aspartic acid, or serine; ji is selected from leucine, isoleucine, asparagine, tyrosine, or
serine; amino acid Kkl is selected from asparagine, glycine, valine, alanine, or leucine; amino acid H is

selected from tyrosine, alanine, or asparagine, or is not present; amino acid ml is selected from

asparagine or lysine, or is not present; amino acid nl is selected from tyrosine, asparagine, or
icnlaricine Aar iec not nrecant: aminn acid N1 e calected from lalicine or tvrocine Ar ie Nnot nreacant:



[0192]In certain embodiments, anti-TR-2 antibody pharmaceutical compositions can be administered
in combination therapy, i.e., combined with other agents. In certain embodiments, the combination
therapy comprises an anti-TR-2 antibody, in combination with at least one anti-angiogenic agent.
Exemplary agents include, but are not limited to, in vitro synthetically prepared chemical compositions,

antibodies, antigen biediAg regiondNraidhiEiiHe 25R88 L ofBIRatidnE AVH B8Ny SRERRSINN. In
certain embodiggAHARRERNEMAEREoRnapias A btagN S ligHIRHEHC MeskdReRORdaKin. In

certain embodiments, an agent may act to inhibit or stimulate its tar etét\a/\ﬁgﬂ, receptor or enzyme

activation or in/SRiBIOP RRATRE S ATTHRAE EtraERIPCE A R Y [0193]Exemplary

chemotherapy treatmemis jglude, Byt arenied dntHessio-antRBADIAStG3GaRIS IRCHHND Mot limited
to, alkylating agents including, but not limited to: nitrogen mustards, including, but not limited to,

mechlorethamifeMiYésHodphishigelatecradivel HRIPASI SN aRdIRaIGr 1RBYEIC PRibsBiesdn
including, but ngfdiputag, ten sy Bsraine KGN alamu e Seqhiicanst serayatingomethdrid@NU;

TemodalTm, temozolamide ; ethyleniminesimethylmelamine, including, but not limited to,
thriethylenemeRERRIF(FERICTRRYIMAL AR ISR Hehhroana hsisinethg Hah b RhAR (HMM),
and altretaminesgiieylised onateminrchiinge Quenes bniettophyeian; triazines, including, but not

limited to, dacarbazine (DT1C); antimetabaolites, including, but not limited to, folic acid analogs such as

methotrexate and trimiéXate; pyritRidfEAMSREAIRSLRIRG! BuPFRYIHRTH e PBPESIN8ouracil (5FU),
fluorodeoxyuridine, gemcitak:(igg, cy%gpw%mggm@é@@@;g@?gi@@h@gé@%@@%@gd

2,2'-difluorodeoxycytidine; purine analogs, including, but not limited to, 6-mercaptopurine,

6-thioguanine, azathioprine, QYR BRSIFR RPN Bl 9nf AVORSEMSHe R enine

fludarabine phosphate, cladrififss@nthg-Rimsadenmadennsiae tdnCABR natwramradyeg, including,
but not limited to, antimitotic drugs such as paclitaxel; vinca alkaloids, including, but not limited to,

vinblastine (VLB), vincristine, ?Kﬂnm%ﬁi@;%ﬂe@é%‘%ﬂ%ﬁﬁﬁ%@&ﬂ&%éﬁmﬂﬁ‘ﬁﬁ@sphme;
ppipodophylotoxins, including, dutspglimitad lavigieppsideiapdianpesisocmatitiaties. deiusing, but
not limited to, actinomycin D, daunomycin, rubidomycin, doxorubicin, mitoxantrone, idarubicin,
bleomycins, plicamycin, mithtaARIEMSHhTSMBHAR AW QR0 A PRERVHARNES i RAIRMECHR not
limited to, L-asparaginase; biglggiealae sramsscrasidietbrdbeindingning aetdimieddrdiigrferon-alpha,
1L-2, G-CSF, and GM-CSF; doxycyckine, irinotecan hydrachloride; miscellaneous agents, including,
but not limited to, platinium cEBRAIIFARIFENHAI RN K AN SFMA 2H SafhBpiaried from

anthracenediones, including sbrheotiirsiathé aniesariging; spisbluisd freaclackedif@hut not
limited to, hydroxyurea; methgéh\édrazine derivatives, including, but not limited to, N-methylhydrazine

(MIR) and procarbazine; adr8REPSrRSPLHGHE SIS SHE TG BANFo L IFRREINE, FhiEaine:
(0,p"-DDD) and aminoglutethiside; swiirposassitdantaganrisisinechishagdutrptdimjiediie;
adrenocorticosteroid antagonists such rednisone and equivalents, dexamethasone and
aminoglutethimide; Gemzarﬁm*agrﬂﬂ‘fg%i%e?‘f}ﬁfé@ t?%‘?ri?lcg GRG: BEPABESRSa gosine,
hydroxyprogesterone caproagpanedinsypiogastesaneinceiale prdaIggrsiMbaceaieirrstrogen,
including, but not limited to, diethylstilbestrol and ethinyl estradiol equivalents; antiestrogen, including,
but not limited to, tamoxifen; androgens, including, but not limited to, testosterone propionate and
fluoxymesterone/equivalents; antiandrogens, including, but not limited to, flutamide,
gonadotropin-releasing hormone analogs and leuprolide; and non-steroidal antiandrogens, including,
but not limited to, flutamide. [0194]Exemplary cancer therapies, which may be administered with an
anti-TR-2 antibody, include, but are not limited to, targeted therapies. Examples of targeted therapies
include, but are not limited to, use of therapeutic antibodies. Exemplary therapeutic antibodies,
include, but are not limited to, mouse, mouse-human chimeric, CDR-grafted, humanized, and human
antibodies, and synthetic antibodies, including, but not limited to, those selected by screening antibody
libraries. Exemplary antibodies include, but are not limited to, those which bind to cell surface proteins
Her2, CDC20, CDC33, mucin-like glycoprotein, and epidermal growth factor receptor (EGFr) present
on tumor cells, and optionally induce a cytostatic and/or cytotoxic effect on tumor cells displaying these
proteins. Exemplary antibodies also include, but are not limited to, HERCEPTINTm, trastuzumab,
which may be used to treat breast cancer and other forms of cancer; RITUXANTm, rituximab,
ZEVALINTM, ibritumomab tiuxetan, and LYMPHOCIDETm, epratuzumab, which may be used to treat
non-Hodgkin's lymphoma and other forms of cancer; GLEEVECTM, imatinib mesylate, which may be
used to treat chronic myeloid leukemia and gastrointestinal stromal tumors; and BEXXARTM, iodine
131 tositumomab, which may be used for treatment gf non-Hodgkin's lymphoma.. Certain exemplary
antibodies also include ERBITUXTm; IMCC225; Ires(igj‘?M; gefitinib; TARCEVATNL, ertinolib; KDR
(kinase domain receptor) inhibitors; anti VEGF antibodies and antagonists (e.g., AvastinTM and
VEGAF-TRAP); anti VEGF receptor antibodies and antigen binding regions; anti-Ang-1 and Ang-2
antibodies and antigen binding regions; antibodies to Tie-2 and other Ang-1 and Ang-2 receptors;

Tie-2 ligands; antibodies against Tie-2 kinase inhibitors; and Campate, alemtuzumab. In certain
oambodimente cancer thearanyv anente are nther nolvvnantidec which celectivielvy indiice anontncic 1N



6,630,500; 6,515,004, 6,713,485; 5,521,184, 5,770,599; 5,747,498; 5,990,141, U.S. Patent Application
Publication No. US2003/0105091; and Patent Cooperation Treaty publication nos. W001/37820;
WO001/32651; W002168406; W002166470; W002/55501; W004/05279; W004/07481; W004/07458;
W004/09784; W002/59110; W099/45009; W098/35958; W000/59509; W099/61422; W000/12089; and
W000/02871, each of whiglspuklicatigasdre heehioiinerporaietophasfemine doidiis purpose.
[0200]TR-2 is expressed in a variety of cells, including liver, brain,.kidney..colan, breast, lung, spleen,
thymus, peripheral blood I)ﬁﬂ'ﬁﬁ&‘i/ @T‘W?Brﬁﬁ?&% i?’srt],'dﬁ’/%‘ryg,gﬂﬁe%uqs? and various tissues
along the gastro-intestinal Pﬁ&ﬁy@}’@m@{iwﬂrﬁb%@&ﬂ{éﬂ meau&m@mra@hﬁﬁnﬁited to, liver
cancer, brain cancer, renal cancer, brFastK cancer, . a}qn(irgp%t'gce%@ncer, colorectal cancer, lung cancer
(small cell lung cancer andBTIRERTN & PRI AR &f6en cancer, cancer of the thymus or blood
cells (i.e., leukemia), prostgiaeteirceDRedicompoarsdhaoanrian aeid@aqueasadtAr Bridastric
carcinoma, head and neck sguamous cell, cargi e ; 1]In certain
embodiments, an anti-TR-2 gr‘fti‘ﬁ&'a’flsfnzay %e%é%gﬁ%mﬁﬁgﬁﬂg %ﬁggﬁi@rﬁ therapeutic
agent for the treatment of daytephanéytagirembisticinstyabineasiiamis Aaitb MPRNSed in
conjunction with a therape%ti ﬁ»ﬂ}’ ea"if&ﬁtiiges%g REanRediiipn hesmrastisageningxemplary
therapeutic agents that may be 2dMiistered with an antiTR-2 antibody include, but are not limited to,
a member of the geldanamgcid ¢dmsiplesignifeanyasrarmBiRRichy eshie. BREPENIIPIIRIRMM peptide
inhibitor; an antagonist of %@%ﬁ@ﬂ&%ﬂ@k@@;ﬁg%lmgu'm gimeantrosipative Src; a

von-Hippel-Landau inhibitor, including, but not limited to, wortmannin; P13 kinase inhibitors, other
anti-receptor therapies, ants&mRr A5atR: Nislier CCBRAFAENE; BENDZTNASXTM, rofecoxib; a
vascular endothelial growt@@gg@édvlgﬁi@s@vw,rg@dul@,tomasﬁbrwdamidgann\iﬂm facidh (FGF), an
FGF modulator, an epidermal growth factor (EGF); ar{é{EGF.mO(?ulat%r' a lgeg%r‘l@& t&ﬁﬁgwh factor
(KGF), a KGF-related moletﬁﬁ@,‘%ﬂ%@ﬁ‘?ﬁb B CLAY AR r}ﬁ’ea%alf%)protelnasegké ) modulator.
[0202]In certain embodime sy fE-ddRi2 semitegdyrisonins| witargiineqlaminerapiddtie agents to treat
various cancers. In certain embaodiments, in view.of t itjo h ited leyel of treatment,
two, three, or-more agents ARl mﬂhﬁéf?a%%@;'\)\ﬁﬁE’?&%@%ﬁ%&%ﬁﬁ%@%’%geether with one or
more other components, theyessineandranadidedaseleaterfismdhpiithdasiNgy be administered
together, separately, or sequentially (e.q., ji a ' ig gmbodiments, such
agents may be provided to%%&'ﬁier}eb)&%ﬁ%%&é%%g@?e%agﬁg %%'%tﬁ%}“iﬁﬁﬁg,g gmbodiments, such
agents and an anti-TR-2 ansidledipdtgrb@iyrivriduresiesh aepyiitcRs Pf PR MBTIMAulation. In

certain embodiments, such sgs(?ﬁé%%%@fmHﬁgﬁgﬁﬁ@@@é%a@@@rwpﬁiﬂ%t@@ﬁtm by inclusion in
a treatment kit. In certain embodiments, such agents and an anti-TR- antiba%%épﬁé be formulated
|

separately and provided togetiestaslfragnaiming 2tRILiREnBRHNHATNIIT & R, such agents

may be provided separatelyg,[gg%lgl’ cerad 8 ImenriGayarihadioidistisreeldster frotherapy, the
genes encoding protein agents and/or an anti-TR- antibodﬁ/ar;%?{ be nlgl‘#gsg r'&ﬁhe same vector. In
|_ -

certain embodiments, the g&fflfee IRUHNTy P SRINSFARIES aly 85 antibody may be under
the control of the same prorpRigyiQEiSiRe|yeRisi oeratinemarTits dloi dd i sedeciedi fitpProtein agents

and/or an anti-TR-2 antibody may be in separate vectors. 04 ertain snl egi@ﬁags, anti-TR-2
antibodies may be used to t ﬁ@hﬁﬁ{ﬁf‘?aﬂrﬁx’ﬁ@,esfcmda‘f‘s r?j?saéjgégs,{%agtg, irds, primates, etc.),

and domestic farm animals preseas cattle, sheep, pigs, birds, etc.). In certain such instances, an

appropriate dose may pe determined accordin t imal: M)@H@qpteﬁo Sxgmpie rin certain

embodiments, a dosé’gﬁw%ﬁ% %qg’:fggel%t;ﬁ(f ?ﬁ?ﬁ%%‘%mpodimgnt& thebdosg]may be -

determined according to thendimiheals qUrfate afehvanvasaiplanyiae aeithighgalefed.1 to 20 mg/in2,

or from © to 12 mg/m2. For smal ARl bR RS AR eRaLPEbRdiTeaRitR suitable
ments, antl

dose is 0.4 mg/kg. In certain emb -TR-2 antibodies are administered bé:“i’gection or other

suitable route one or more tMBCpaGiW@éiS’miem%%ﬁﬁﬂﬂh%Wﬁﬁﬁﬁn aShRlR0el %y be
administered indefinitely. [Og%ﬁr%g ggﬁﬁg@%g}%g@,wmeiﬁiMlEMfm the

aforementioned medications of combination therapies may vary,qﬁnd an a&géoé)riat efficacious

combination of drugs for eadtisbdinentseHifes &lasieEniHS B B feft 18R Bfrhe

cynomolgus monkey provides Lsg{iHdnasphérssertpiis disieesss fonetpplsinedsadsss include, but
are not limited to, transplantation rejection syndromeband i flammatorf(qbowel.disg&%a[-\ui disease.

When testing the efficacy of #aiigaA Ginlbs KYRNBRLLHMBARS) KEhTEs YIESLE ModeT, in certain
embodiments, it is useful to determine whether the anti-TR-2 MAb binds to TR-2 in humans and
cynomolgus monkeys at a comparable level. [0207]In certain embodiments, an anti-TR-2 antibody
may be part of a conjugate molecule comprising all or part of the anti-TR-2 antibody and a cytotoxic
agent. The term "cytotoxic agent" refers to a substaii& that inhibits or prevents the function of cells
and/or causes the death or destruction of cells. The term includes, but is not limited to, radioactive
isotopes (e.g., 1131, 1125, Y9 and) Re186), chemotherapeutic agents, and toxins such as

enzymatically active toxins of bacterial, fungal, plant or animal origin, or fragments thereof. Exemplary
c\vintovie anante inchiide biit are not limited to Adriamvein Dovoriithicin GeElhninorotiracil Cyvincine



comprising administering a therapeutically effective amount of an anti-TR-2 antibody are provided. In
certain embodiments, methods of treating a patient comprising administering a therapeutically effective
amount of an antibody conjugate are provided. In certain embodiments, an antibody is used in
conjunction with a therapeutically effective amount of at least one additional therapeutic agent, as
discussed above. [0211]A§gi§&1é36ﬁg@%g] 5@%@g@hﬁ@jr@gpﬁagm@,ﬁbmmm;jies may be
administered concurrently with one or more other drugs that are admira’:tered to cElrglxal,same patient,

nt.

each drug being administeigasieeottipPRh A YRR AR R ¢ A n BB RS 'sG

Such treatment

encompasses pre-treatmeghsiiadiRpROsET B e IIpSEa g thid edtenglalamimbalternating regimens.
Additional examples of such drugs include, but are ré}grt limited to .antiviggrlﬁ,iaa_p]g@% , analgesics,
, ida

corticosteroids, antagonistéStaRATHaSEfiah SSRAAR BENG 48 anti-inflammatories,
chemotherapeutics, inhibitwgwﬁgmsﬁnapdaﬁmwamei‘arl'gieg@eswag{wﬂ]ln certain
embodiments, various medical disorders are treated with anfi-J R- IDQGIER 1B HfRbination with
another stimulator of apoﬁféf?@ﬁggpe%m%fqﬁ’@éﬂ% %?n gdllgmgeej:t%{ Ba%?hﬁfez antibodies may be

administered in a composimmmlaﬁnecmmm&ceadﬂnwmm glyinates %_@ﬁ'fé_%ié)bf one or more
cells. In certain embodiments, the anggﬁé%zpéggwlq@%é}%gfgatﬁwﬁ@ggm%ﬁm@e administered

as separate compositions, 'csxrﬂf e may ministered by the same or different routes.
[0213]In certain embodimeatid piianinacdyritaplban fysianes sednRoRhRY @RRRRING Rerapeutically
effective amount of an ami%?\%ﬂ}%&?ﬁé’“&jﬁé’ﬂ%} B@QQ{HR%%@FQHM%C%@@@&@H@% carrier,

ive and/or adju

solubilizer, emulsifier, preser a vant.*[0214]ln certain embodiments,ﬁf&armaceutical

compositions are provided gosnyteanne theegiaeghipraif-anis BIPRMETFANG Ay and a
therapeutically effective angfyé{giﬂg%@g%m Soditanahiherepal Hstquesbrogethes adlt a

pharmaceutically acceptablée diluent, carrier, solubilizer, emulsifier?,é%%i%e’r i’:\ti\ze ari'd/or adjuvant.
I

i v
[0215]In certain embodimeRitds setepabieom AshRRiGAFId S RAeY) FERNKREC T recipients at
the dosages and concentrafiogsrpRiR e flolbesstrit) amipeditianiSisesalooidsrofithe present
invention are provided in a bufferless formulation as disglosed in PCT/USQ06422599 fj une 8, 2006,
which is incorporated by retéesiRg HeHIRGoPERRF T AR ep%en%aﬁgwg '(ﬁt%igné é%?t}roggﬁr?énts, the
pharmaceutical compositioppaysqRaseryamitiatithptésiatddotec duifyileycinairaahanitor
preserving, for example, the pH, osmolarity, viscosit MRy, | ity - QOBLSipllity, stability,
rate of dissolution or releasﬁﬁgd%%fﬁ)ﬂng‘/ Béhse r%kt @%%eﬁl%%ﬁﬁ. In %erte}in embaodiments,
suitable formulation materiajsrinelodéyrosiraseoni tinlipe@sonsraninadal SIRERSHFRE glutamine,
asparagine, arginine or lysine); anfimicrobials; antioxidanis LpUehr s RigAsiebgindigp sulfite or
sodium hydrogen-sulfite); bU réeé%;ﬁ ga%%gr%%g _tg)ié,ga_r onate, TrisHCI, citratgg phosphates or other
organic acids); bulking ageigs\téyrhsentnamineeidlyismelestrdding AYSnE Ruch as
ethylenediamine tetraaceticrﬁé;éﬂié @gpe?;i§ﬂ@pé?é§%ﬁ%%ﬁo(§@ﬁ‘@$s@ﬁf§m@d paitvinylpyrrolidone,

beta-cyclodextrin or hydroxypropyl-beta-cyclodextrin); fillers; monosaccharides; diciapcharides; and

other carbohydrates (such &Rejieaise, %éﬁﬁ@%’@r%ﬁﬁﬂ%ﬂ%r@'ﬁ@ﬁ@wgsé& Jr%Ibumin, gelatin
or immunoglobulins); colorigye layprinen ap stiidtina e evisine ol sdyiopmrasats, aydrophilic polymers
(such as polyvinylpyrrolidone); low molecular weight _polﬁ)e tides; sYaj,t-}‘_ornthgﬁ’%ynterions (such as
sodium); preservatives (suchH8DERERKORIVATEARTE S8R e YRV ACTd, thimerosal,
phenethyl alcohol, methylpgyghpepaepitnasebsiatichl witte sidiaetisodpitghticheimyansigen peroxide);
solvents (such as glycerin, pﬂé@{lene glycol or polyethylene glycol); sugar alcohols (such as mannitol
or sorbitol); suspending agehts: sﬁ‘ffﬂctants or wetting agents (such as pluronics, PEG, sorbitan esters,
polysorbates such aqt@oIysfarbatﬁbﬂ@,mwnaot@aﬁdﬁﬁommhimg)mmeﬁﬁ@,Q@@Qﬁlﬁgcﬁlolesterol,
tyloxapal); stability enhancin ents.(such C ital): tonici ncing agents (such as
alkali metal halides, aee%%%?a@&aﬁaﬁ%F@fiﬁ&%ﬁﬁ%ﬁ%gﬁﬂ?ﬁ%ﬁéﬁ?denver vehicles:
diluents; excipients adeiempingeagiond@RR)aslatetRomigRR P PRARHRvant 3 khces, 18
Edition, A.R. Gennaro, ed., \Wﬁ‘%ﬁ@%%%&%mtﬁegmnp%ﬂ%%% ambadiments, an

al ther

antibody and/or an addition apeutic molecule is linked to a half-life extending vehi&le known in

the art Such vehicles includd @it Hrehbilihitblitd] tmd pd dRAiR pBEIRNEHBIER BGI%and dextran.

Such vehicles are described, 9 dtc FaHPRIQHnG BPREAE, Ao dbsed BEBIaepiration No.
WO 99125044. [0218]In certain embodiments, the optimal pharmaceutiﬁal compagsition will be

determined by one skilled irfiem difeRFBRRRNHORTSPEREN NG RAHEH B8R of administration,
delivery format and desired dosage..See, for example, Remington's Pharmaceutical Sciences, supra.
In certain embodiments, such compositions may influence the physical state, stability, rate of in vivo
release and rate of in vivo clearance of the antibodies. [0219]In certain embodiments, the primary
vehicle or carrier in a pharmaceutical composition n#% be either aqueous or non-aqueous in nature.
For example, in certain embodiments, a suitable vehicle or carrier may be water for injection,
physiological saline solution or artificial cerebrospinal fluid, possibly supplemented with other materials

common in compositions for parenteral administration. In certain embodiments, neutral buffered saline
or ealine mived with cariim albhiimin are fiirther evemnlary vehiclee In cerfain embodimente



[0225]In certain embodiments, it is contemplated that formulations may be administered orally. In
certain embodiments, an antibody, with or without at least one additional therapeutic agent, that is
administered in this fashion may be formulated with or without those carriers customarily used in the
compounding of solid dosage forms such as tablets and capsules. In certain embodiments, a capsule
may be designed to releasgyiie aelivel pestipntamine;famindasicd e tscspipatar fi¥yastrointestinal tract
when bioavailability is maximjzed and pre-systemi lo0His MR e hBigEItain embodiments,
at least one additional age?ﬁ%q{eq&g{ﬂﬁb%r%n%gﬁigﬂqagb%%i%%n of the antibody and/or any
additional therapeutic agegcine;entaiatien dinceati] giveraslenied iR 80P RHR Boint waxes,
vegetable oils, lubricants, suspending agents, tahlat disinteqraiingRgsrisnmeadsrpiaders may also be
employed. [0226]In certaiW&#@%Pﬁ%ﬁ@?@&armiéey%}:al composition may involye an effective
quantity of antibodies, witHswisuittioe aspesagivaeagintivh disidiR YRR AAMixture with
non-toxic excipients which are ﬂJ%@QQJ&%@ﬁ&ﬁ?ﬂ}ﬂé@ﬁ%{eapéim@tﬁyﬁidﬁf@%md'ments’ by

dissolving the tablets in stéfe water, or another appropriate vehicle, solutigns may be prepared in
unit-dose form. Suitable exuiideatssenaid! insalrciest iRMdBUSRIRARNERR, such as calcium

carbonate, sodium carbona%g;é%%b%gg%é%%ﬁ;Qg{ﬁmpmpﬁmmlmtéd)fMQ agents, such
as starch, gelatin, and acacia; and Iubrlcat_ing agents such as m nesiqmrﬁﬁgﬁ\%&j ﬁtﬁ?ric acid, and
talc. [0227]Additional pharW@%@PcGWthm@%iﬁ‘@@'@@i’o%rrjﬁ'bcm%s% skilled’in the art, including
formulations involving anti%%%%avﬁ@gwf@gmg, aém,mapdm,tbeiammm, in
sustained- or controlled-delivery formulations. In certain exemplary susfained- lled-delivery
formulations include, but a@ﬂBPIﬁﬁlf%H‘i‘o‘,sliﬁgggfﬁg %Sm&%? %ﬁ%@%ﬁ%@%’r%%ﬁgg& porous
beads, and depot injectiong,,g@mjrgm{ga@mmﬂeiﬁmmeddrmbmﬁg%@wﬁrﬁﬂ’ﬁ%@ﬁons are

known to those skilled in the art. See for example, PCT _publication Aq-\M93(d® fréé which describes
the controlled release of pd?&'ﬁuﬁg’?m%rrilé m@%gg?tﬁ%cles (Bré[r%%ivery of pharmaceutical

compositions. In certain enbgslitaantsyssitainetia clobpepeaREIDA LAY InEI§8ESERipermeable
polymer matrices in the form of shapegd artj 16 G dl I BiGkRcaneY HefiRRGdrelease
matrices include, but are ng%q%ﬁgﬁ%g&p%%ﬁ%?e% 16%??& sﬁ%ﬁylactidéﬁ% Patent No. 3,773,919
and EP 058,481), copolymerisfaslgiiashitomcvaling glaninm etiirechintinate M8ldman etal.,
Biopolymers, 22:547-556 (#E%Q%tpoly (2- hydroxyethyl-methacrylate) (Langer etal., L Biomed. Mater.
Res., 15:167-277 (1981) a an_g’er, Chem. Tech., 12:98-105 (1982)), et%ne véqyi@ﬁ?tate (Langer
etal., supra), and poly-D(+3shateixBiijre aefanisss §1 SiBING ACKERTY imentd Yhistained
release compositions may www,%ﬂmraﬁﬁnwa@b efisheempdiedmimaaittn embodiments, by

any of several methods known in the art. See e.g., E%%%t"e eli %%%rgg.%ﬁqe%%é%&HSA, 82;

| in
3688-3692 (1985); EP 036,8¥82KP 8,dadiif) BF1LRSS 8]fn cettain embodiments, the
pharmaceutical composition{oidedisets ilrdmviNasariné, stirmrgiycneler alacdreiia®BfBodiments, the
pharmaceutical composition to be ysed for in vivo administation, is ade.sterle-py filtration through
sterile filtration membranes.aﬁidcfeh@iﬁ%rmﬁoarmgﬂt%?fwﬁige% %i%%%re.rrl&;osition is lyophilized, sterilization
using sterile filtration membsgpesayirg ber threduined afiting prichd isrgelrsiRRdBDRMSKfon and

reconstitution. In certain embé)déﬂggéﬁ gtgeo(i_o?rg?dqﬁgogm{pg@@%q%me@gm may be stored in
Im [

lyophilized form or in a solufioff I em ehts: parenteral compositions ?enerally are placed
into a container having a stghifmicesalpoineiarratainpis, apidn#adSTBIS 85916k Bag or vial having a

stopper pierpeable by a _hypsogg%rcrgeig W%?ﬁtg%}iﬂg,zéy@nine,[Q?%}%Brﬁﬁ&ai” _emb_odiments, aft(_ar the
pharmaceutical composition”has been formulated, it may be stored in Ste“'.f%q?éiﬁﬁf splution,
| amn e

suspension, gel, emulgiencisoGi) BB sertpises eI BRIAAKABBIRRY. bodiments,
such formulations may be Sté){eg.‘eiﬁle {m’ FRAC tariass feimar i selettad drgm ahytphitieed form)
that is reconstituted prior to administration. [0230]In _cqrtain.embodim%, kitss fI%E: %rggﬁcl;{,pg a
single-dose administration um@féﬁéfpﬂﬂ/immﬁ'd@rmﬁ'@ﬁﬁ)m%' Kits ?nay each contain both a
first container having a dfie‘%\ﬂf@ﬁ!méfaﬁ RERE0AMFR waides 1y mgenteatfremussiinenulation. In certain
embodiments, kits containing single and/or, multi-chambered pre-filled syrj . r{l id syringes
and lyosyringes) are include@hresp¥SAAMEH Eﬁ@%@ﬁ?&%ﬁe%@?&%@%ﬁ%’% gﬂgharmaceutical
composition comprising an guikeaAy iyvébisstadthort ajrtmcsd;pm:a'ddjtmm@mp@mic agent, to be
employed therapeutically will depend, for example, .upon the i W objectives. One
skilled in the art will appreci&@ ;tﬁg]gk?p% ﬁ?e‘%lggi cgqé\?g@\?g%g% ‘ent, according to certain
embodiments, will thus vary depending, in part, upon the molecule delivered, the indication for which
the antibody, with or without at least one additional therapeutic agent, is being used, the route of
administration, and the size (body weight, body surface or organ size) and/or condition (the age and
general health) of the patient. In certain embodimen%? the clinician may titer the dosage and modify
the route of administration to obtain the optimal therapeutic effect. In certain embodiments, a typical
dosage may range from about 0.1 jig/kg to up to about 100 mg/kg or more, depending on the factors

mentioned above. In certain embodiments, the dosage may range from 0.1 jig/kg up to about 100
mal/lka: or 1 nia/ka 1in to abhotit 100 Mmal/ka: or B rial/ka 1in to abhotit 100 mal/ka: or 0O 1 mal/ka 1in to abor it



[0239]Human anti-TR-2 antibodies were produced in one of two ways. Transgenic mice expressing
human immunoglobutin genes (Xenomousee) were exposed to human TR-2. Certain human anti-TR-2
monoclonal antibodies were produced from those mice using hybridoma techniques. Certain other
human anti-TR-2 monoclonal antibodies were produced from those mice using XenoMax technology,
which incorporates the seled®IaYFBRoEY I HRGLBEY ARSI SE AR dieshirudhniag., U.sS.
Patent No. 5,627,052; and Bahsrgk BhticPrpodirtl AsnfleSel dEANSBHRIS 784 (1996)).

[0240]The methodology used to produce human anti-TR-2 monoclonal antibodies in transgenic mice
expressing human immunogRSBINE FIREO G 1hsRis e aLIsy BN eb e imiRanized with
recombinant human TR-2 wiiygt6ptriflisatinexabigfidingdad{d Brantisadnatirg agliegaasid sequence
ALITQQDLAPQQRAAPQQKRSSPSEGLCPPGHHISEDGRDCISCKY S
GQDYSTHWNDLLFCLACTHEB SRS pESerRoNTREBDEResI8a0pE palypeptide, in
PEMCRKCRTGCPRGMVKVfgE4eHWRRMER @F Bk iy KERGRARAVERIY TR-2. |
SSPGTPASRSGSSHHHHHH (SEQ ID NO: 140)) (Genbank Reference Number NM-003842), as
shown in Figure 1. THE hike in grolip eR2GrS%ATINES; aRolsoleied aRiRpey s e dhfineered to
produce antibogirs:RtHIg IAddsetwredbiguee Rt THe BiGadaIgrBEa W yVal agiRered to produce
antibodies of the 1904 isc%ype (Fifgure ?#]Group one included_7 mice, I%roup two included 8 mice,

f

group three incABE Y ARIECKAIPBuAR AudEtPrdhice Al oh6Up: YR frchRiS Atdibd\brhe mice in

group one, groupwg, ANKImIPR trsevate Mnmy mzedhay igieeign@f TR-2-His into the footpad (10
pg per injection), while the mice in group four and group five were immunized intraperitoneally (10 pg

per injection) with TRI9k. On dajlbceB3iy SFRGBIAR R RokeRide S HVdae BRI THGE. At
specified intervaise Bositer ifived ansdvasgrtpinirRIGAdTTbe B Bral: @ gECe Mg oine booster
injections, at days 5, 11, 14, 18, 24, 28, 34, 42, and 46. Group two and group three mice had 7
booster injectioﬁéﬁ; %EF& B?JNQQ%ere at days 3, 7, 10, 14, 17, 24, and 27, and those for group

three were at days 5, @155, 21, 26,|3%s0slBexsrpiesiapansdapade fiyeimiceioshhhonsier

injections, at days 14, 28, 42, 56, and 72. Each first injection and each booster injection contained 10
pg TR-2-His wiﬂ*?sa?f‘ga%uv% ’f‘,’féﬂﬂ%ﬁ%ﬁﬁﬁ?%@(&%ﬁ%@%@?%%@mééﬁﬁAM%@ (groups

one, two, and tpreedEQamMEDe $Feund SAGUTARIECHR) (groups four and five), Incomplete Freund's
Adjuvant (IFA) (group fOLjI‘ and fivT), or Dulbecco's phosphate-buffered saline (D-PBS) (groups one,

two, three, four, and fieflsee Figul? 35 RARENHERPISEPERMIRAY RN GIBERSfour and five),
after four injectiyiadgr aupfooriddWhienbiidea) RitRx shdripnHonsc(grosis<rie askbng), and after
ten injections (group ) e reactiyity of each bleed t -2-His was assessed by ELISA, as shown
in Figure 2. [02%RW§E§L*E/E‘§5%‘§ %@p@fﬁﬂe@a@ﬁl%ﬁg Mjﬂ@/eﬁqﬂates were coated with
soluble TR-2-His (0.5[pgfrpL) by passivergisepiipnlevceigbttiaid & obhgimiegtad weliscugre washed
and blocked for, 30 H]irajtméth milk. _Tg%pL of each mouse serum was combined with 40 pL milk and
incubated in thi'AALCP difereRtRYELSR COMBUFINIATRY DI RbifastRESRANP GRS Vashed
five times with yei@itedfropleSEQVEINQe RN @haed WU e e sEQUIDaNtyGde-specific
horseradish peroxidaseconjugated antibody (Pierce) at a final concentration of 1 pg/mL for 1 hour at
room temperatfreT g'ﬁa(gg g @BQ{E%%\% {ﬁﬁgs'ﬂ%m%@r.r%tiﬁ?a@%re incubated with K
blue substrate (Neog¢d) dr 30 mininessitegaiergies aisirahisiedidankeaslisgagking TR-2-His and
wells including TR-2-His but incubated with, naive G ra expected to lack anti-TR-2 antibodies.

42] The me 0 I-TR- I re as follows.
(0242 The meRIEHETLIBEUREAYS bAAELTRAYAR ARTErey 2REEIES A BUIRLGEre ns ol
For XenoMax teshimolsigy 80494t Breeliswimseaisd steil:ioce e dutpdrframuBE GraDsgeniodnice that
were harveste (mouse M712-7 fram group three), or day 76 (mouse M564-1 from group -
four, and mice%ig,%gg’fQﬂ%ééggﬁt%%r%gﬁboﬁﬁegher the initiation of immunization. The B
cells were cultured foi(li @jeek to allovctreilrespangiiss padeahsemiaidclfgsenrfigtion into plasma
cells. The supernatants cqntajning the secreted anti was saved for further analysjs and the
plasma cells inpéSXﬁQbSﬁ’%a‘ 'rfﬁ)q? ﬁl%@-%@85&3&%%&%%#%@8@%%1%iHﬂ%f)f@g)odﬁ)MSO and 90%
FCS. For hybridonsistechobktgyatiteoe!larfrom sHuidrestpiomg: hypecieinios tEEFQJIENINMNIgE, were
harvested on d r 46 for f lysis.as shown in Figure 1. [0243]For XenoMax
technology, sugéﬁﬂ\%ﬁ @@%E@uﬁ%@&%%ﬂ%ﬁ@gby ELISA for the presence of
antibodies to TR-2. Anti-TR-2 antibodies were detected by assessing binding to immobilized TR2-His
using an anti-human IgG antibody detection reagent as follows. Plates were coated with soluble
TR-2-His (0.5 pg/ml) by passive adsorption overnight at 4 C. After washing the plates five times with -
water and blocking the wells in the plates with milk for 30 minutes, 10 pL cell culture supemate from
each individual hybridoma was combined with 40 pL Tfilk and incubated in the wells of different plates
for 1 hour, 1.25 hours" or 2 hours. The plates were washed five times with water, and incubated with a
goat anti-human 1gG Fe-specific horseradish peroxidase (Pierce)-conjugated antibody at a final

concentration of 1 pg/mL for 1 hour at room temperature. After washing the plates five times with

water, the plates were incubated with K blue substrate (Neogen) for 30 minutes. Negative controls
inchiided hlank welle lackina TR2-Hic and welle 11cinA nainve (2 cara avhected to lack anti-TR.-?



5' ACG ACA CCG TCA COG GTT 3' (SEQ ID NO: 108) 5' MG TAG TCC TrG ACC AGG CAG CCC A
3' (SEQ ID NO: 109) OCT CIA GAG GOT GCC AGO GGG MG ACC GAT 3' (SEQ ID NO: 110) OCT
CTA GAG GAG GGC GCC AGO GGG MG A 3' (SEQ ID NO: 111) 5' MG AGO (CG)TC CC(CT) GCT
GAG CT 3' (SEQ ID NO: 112) 'Primer Name IAS-Ck FIT 1 iiJ tH3k-SVI IAS-C Lambda RT IAS-C
Lambda Rl 1AS-Ck od#PRlS-Ck middfe fagiernihaspaptxiRergas oravissedyien maked AS-CL
outer IAS-CL %@u&ﬁ_%ﬁybb%y&wnemgr Mesihd - p4sudppbildh infierwithKbg | (01
specific) IASICE11L Inner with Xba I'(02, G3 & 04 specific) S-Vkl &2 Leader outer 5" ATG GM (AG)CC
CCA GC(GT) drrsnusdseernsifsisgjabiafor exsessGike netre RctwTost ¢ kD 1D NO:
114) 5' GM GAL6d 4% ATiBAGO (CG)TC CC(CT) OCT CAG CT(CT) CT 3' (SEQ ID NO: 115) &
GAA GAT GM ACC ATG GM (AG)CC CCA GC(GT) GAG CU CTC TT 3' (SEQ ID NO: 116) 5' GAA
GAT CTC AcC ATG E1&9Rb caG Accacfifteenth Taspegh' (e IDsNOraVideds @ GagREMT)C
CAC CAT G(GANGKGA) o NG e T ) ( ) CCCT3
(SEQ 1D NO: 15 e B S e TR RN Ty ot

is specifically bound by Ab O.

[019¢] In a sixteenth aspect, there is provided the use of a
therapeutically effective amount of the antibody as described herein in the

manufacture of a medicament for treating cancer in a patient.
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5' CAC CAT GGC (CA)TG G(GA)(TC) C(CGA)(CT) 13' (SEQ ID NO: 121) 5' CAC CAT GGC (CTTG
G(GA)(TC) CC(CA) A(CT)T 3' (SEQ ID NO: 122) 5' GM GAT CTC ACC ATG (GA)CC (TA)G(GC)
T(CT)C CCT CT 3' (SEQ ID NO: 123) GAA GAT CTC ACC ATG GCC TGG (GA)CT C(TC) (CT)
CT(CG) (TC)T 3' (SEQ ID NO:.124) 151GM GAT CTC ACC ATG GC(CA) TOG (GA)(TC)C
(CGA)(CT) TEFESHSEOHPNONIGE) THEEERRESTC ACC ATG GC(CT) TOG (GA)(TC)C C(CA)A
(CT)TC 3' (SEQ ID NO 126) 1S-Yk3 Leader outer 13- nl'% ghiRs k@ drl-eader inner with Bgl
I 1S-Vk3 Leader inf@#With Bgl II¥§%§I§§§H"§§|§%§F¥V® Bgl Il I%ﬁ/Ll-é‘, Leader outer k-VL1 Leader
outer S-VL2 oadaneutesds M2 Hisdenetriet I8 varsgeaiten R exmase N S & hner with Byl I
IS-VL2 Leader inner wyi |11 1(Also_amplifi Arbd@RignY IGdgasier mnrerdBioBgl I IS-VLA
Leader innerlwméﬁi\ﬁ? u ﬁﬂ%evﬁriéﬂg%;?é?ﬁ%é@the foIIovt\?r;g restriction sites at the 5' end
(F39111) andhenfapedioteal )rr}néo;ﬁerhwym&iﬂ'@@ﬁ%. Similarly, the primers introduced the

following restriction@%a at the Sﬁ&é Qpbthesgierd ANRDIA theskignpansasureDNA.
[0248]The variable 11/ chain c am i

plicon was digested with, appropriate iction enzymes for
the restrictionrpnayectviitest tatairekionstRamilan drare ?ﬁﬁ@ﬁ%ﬁ?fﬁ%ﬁ%@%‘éﬁ@%&@ﬁat digestion
were cloned i{;%%%@ﬁi@'ﬁﬁ% 1962r@ing 18 Wb RxasesaiseivadExamiiecbmpatible overhangs for
lg02.and Ig ’

cloning. The . G4 expression vectors were digested with BamH| {Q.oenerate
compatible overhanf32&r sub-cldﬁm{:j'.e'lehéh@@ﬁt@%ﬁ@%%%ﬁgﬂﬂe&%\%s%g%éte with BamHI and

Nhel to geneli%%ﬁfgmgﬁ@%hﬁ@q jairrplighlostiagn TBEGCE! DeisOr85)evrarighie ra@iasy cloning the
uma

constant domain lgG1, 1902 or 1g04 into the. multiple cloni ' or
pcDNA3.1+/qugmf(1ﬁﬁt?o@6%)9mg?ﬁﬁiet%%réol iﬁﬁ‘fﬁc%eaﬁ%sc@l%%%%%&%@%@@o digested with
appropriate r?pgtééﬁﬂﬂ RevyyaRdandwyrasialin(CEQyMalhasiarieble waieeRiihgithe PCR
reaction. The products of that digestion were cloned into an IgK expression vector that had been
digested with B8N and Nhel to provide compatible overhangs for sub-cloning. That vector was
generated by clonin constanFimeadnshioe thenmusiRRIGR FEGHRNERS PREAFERIBHIng site of the
vector pcDNA4.1+/Neo (Inyj J0250 . : m’ I ohaxiia ishsnragisnns vectors
were then cohﬁéﬂc%'ﬁﬁég%lm%@%gﬁmﬁﬁem huﬁaﬁ? ) al kid ey 293 cells

ryon

(ATCC, Cat. Np oGIRITH 37 aMtiBod 2B Handdheh erineshsidePENROGRS BT é@@@\'g €838 a
recombinant antj ith the identi PRAGARSETINS NTHINE) Rasaticabidhe ofliednatant (3 mL)
was harvestezg%(%cll[ﬁlgg;?Eﬁs Eglg E:He%gbaﬁu? the secretion of an intact antibody was demonstrated with
a sandwich Elaisitydaiwpecifically detect human IgG. Control plates were coated with 2mg/mL Goat

anti-human IgG H+L(§8% s for biw&@gmﬂm@lﬁw weghentecterdngtdvater.
Recombinant antibodies were titrated 1:2 for 7 wells fram ndi ' | fyRatant. The
plates were whshsy ¢haiafREQIR HOL6) ﬂrﬁiléﬂ?grﬁhaﬁhﬁgﬁﬂ |h%w§d§£§§§ HI—i|3FrQéF§Qjéc%njugated
antibody was %ggﬁﬂ_eﬁz@léigﬁ{iEgagw,t@a{@mefamwwddrSmamt‘aSr@f)thQé’iﬁéthGF@%r the secretion
and the two binding assays. The plate re wa filve Hmes il Ui rddieriiaiemutere developed
with the additié® t@%%ﬁ@ﬁﬁﬁlﬁé‘%‘i&@%&‘% rﬁnﬂft%sigg’%he ELISA was stopped by the
addition of 1 I\/éﬁﬁ%gppric acid. [0251]In addition to the XenoMax methodology described above,

certain antibodies were aobtained using hybri 0 Iggydérggm[gﬁggmﬁgd@mg gagcrificed by
cervical dislocation, dRd%he drainlijﬁ @’r%ﬁusﬁfg es F’vf/\egque ﬂarvested and %)oled,from each cohort. The

lymphoid cells yeR/HiRaRFESEQ B HIOCM e bighsahns BN L YRERRIFTEBRIEM™) to

release the cells from.the tissyes, Rec cslsn gddnNENavhelaits were counted,
and 0.9 mL Dhﬁfiﬁﬁﬂér%’@o%#ﬁ)%%ﬁm%ﬁ%{cgﬁg Wa\g:{j&dcﬁggt%gt%i cell. pellet to. r? u&p&r&@ the cells
gently but com(&ﬁayDTﬂQ@réwspbhh@din’éﬁbmK@ﬁ@d@a‘t‘é@l\ﬁﬁt}i ‘i%g@eof +magnetic beads
per 100 million ce[lg %t 4 C for 15 minutes. The magnetically-labeled cell suspension (containing up to
108 positive ety L}f) to 2 x 109 total cells)) was loaded onto an LS 4" cgl %dm%ﬁ%lumn was
washed with DMEM. J0R8jotal efflUdigtieas soausdaeR g@gﬁﬁec’é}er}% #actlon, th

-Negative frac ich was
expected to copfain masix FEel#o NO: 9) and light chain (SEQ 1D NO: 43) variable regions

of anti-TR-2 antibody E, and the amino acid sequences of‘the heavy chain
(SEQ ID NO: 10} and the light chain (SEQ ID NO: 44) variable regions of that

antibody.
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[0252]The fusion was performed by mixing washed enriched B cells from above and nonsecretory
myeloma P3X63Ag*.653 cells (ATCC (CRL 1580, see, e.g., Kearney et al., J. Immunol. 123, 1979,
1548-1550)) at a ratio of 1:1. The cell mixture was gently pelleted by centrifugation at 800 x g. After
complete removal of the supernatant from the cells, the cells were treated with 2 to 4 ml of Pronase
solution (CalBioche gﬁ mg/ml in.phosphate-buffered salin é"PBS" for no mqre th@n 2 minutes.
Three o fve i of 8 ovine soh B P EBCA AL A M Gt Be B e AR AR the
suspension wasadjicheaht(SEANMNGtA! yaharigbsohrin ¢EE6CEN NSictbsehriaig"ECFS”) (0.3M
sucrose, 0.1 INaeet : ' lai@ T. € oved after
centrifugationmﬂhr/#ﬂﬁggc?e S {/vere%ré%ﬁ}g%émc? ﬁ?jﬁé %\_ﬁﬁ% .qﬁ%%v@ﬁ%égt%mvt%vé%sg@;ted and the
cells again wesbaiss(Spehtliz H(: 4@ nande Sgbichaincit@tibhND240) vartedlle/megions -
[0253]Electro-8]e h%@l performed using a fusion generator (model ECM2001, Genetronic, Inc.).

The fusion chamber size uséd was 2.0 mL, using the following instrument settings: alignment
condition: 50 V, 50 sE¥fkds; membigi#e Brearimg theaoaeotice seevessesrrEERgAigon holding

tme: 3 seconqiedQpeAiigseiaqiones! fypianngkieis (Be crbeRepsioaRaugse carelully

removed from the fusion chamber under sterile conditions and transferred into, a sterile tube containing

the same volufREISRHPHANENTAR RKPAN(RIANEChR RN DAENFCRHRNOBRSEIBRRSR VY5 FBS
(Hyclone), supipigmesed WitiDr-otulpania & s gH B4R epEnHDiNG? BE | @saigprelatfoyruvate,
bovine insulin), and IL-6§S§ehringer Mannheim). The cells were incubated for 15 to 30 minutes at 37
C, and then &t b@a’t ¥0 x g (1000 rpm) for 5 minutes. The cells were gently resuspended in a
small volume of hybriggg]a selectiplynedigshidwbrie mactadtide seegismossipplertipiedavith 0.5x
hyaluronic acigd (Sigma)).. T t ime, was adjysted. a riately, with more, hybridoma selection
‘medium baseg'%%\% ﬁﬁgirbﬁ%&g @)WJ@ @Qal%%}%cfeq'g Tﬁgﬁp@ g%{zwéé%ﬁlﬁ?ea%%d 200 it per well.
The cells wereagined gkatiji; Pibeteedibudyds, aat Hatesiandaltbasyliengesvof G dapavyor 10,
one-half the ' e r ith,fre i tion medium.
[0255]After 1%%%3}}@0 Cunﬁﬁygﬁggﬁdﬁfﬁ? Etﬁgé@ @gg l@r@éﬁ'e%b?}g%g&%? @%monoclonal
antibodies by Si#8A amtitbedPrimary screen, the EL1SA plates (Fisher, Cat. No. 12-565-136) were

coated with 50 p.UWﬁys%f TR2 proﬁgtga'@ Jtlg/gp‘bwg tﬁ@?&l&%@ﬁé‘&% &éﬂc@@%&&ﬁ@r pH 9.6,

NaHCO3 8.4 g/L), then incubated af'4C overnight. After incubation, the plates were Washed with
Washing Buﬁg&e@m%ﬂ'\/\ﬂ&ﬁ@@iﬁiﬁBﬁ) tliglat Gl AREN 1Bt Ring BuRdalie5% BSA, 0.1%
Tween 20, 0.04¥icHamespset - ARSI var 2AdIRE arfhia dipiasuseDeraskalyom

temperature for 1 hour. After incubation, the plates were washed with Washing Buffer one time.
Aliquots (50 r&NARIFPGRBRGER @neHhR-ab AR {RFE ARNR R BRI S ARRS added, and

the plates wergf iteitkaigbloafyroom temperature for 2 hours. The positive control used throughout was
serum from a hyperi ne XenoMouse gnimal and the negative control was _serym from the
KL Fmmunized Xerkmblie abim AP RRAE ARAREN (HE FELEE AERUSISEREr GABThEs with
Washing BufféredbOgbtaive(SHC e st 1@ dabyghd ahaini (BEGAIBMNIRBIGaltapinc., Cat. No.
H10507, using concentrationwas 1:2000, dilutio as added and the plates e incubated at room
temperature (PARE AHOY e Todha R e S A BlE A E B ok I8 S e lrer- 100
ul/well of TMBotioF$ EGLIBCHON) B K@ light @hipinaS B Ha NOuShevaldabdawegioaitowed to
develop for aq%%a%{ﬁ%mgg? (until negative control wells barely started to show color). 50 pl/well stop
solution (TMB Stop Solution (BioF){ Lab. Cat. No. STPR0100-01) was then added and the plates were
read on an ELISA pl&#882ader at Figiiecléhgfiows 480 mugligolide |gerianess greogivadbed by the
hybridomas Wﬁé%\?}ne%ﬁggéqqméﬁm SRAMGSITASRANSERSIOPRE 285)Vealis266 cells were

[ C

cultured at a density of 4500 cells/well in normal Culture medium overnight’in a microtiter plate. A 2x

apoptosis medfgieasal et SR aniiRayéngnd tha Aeered apalensasrd ahpaMiitionally
including 1.8 pe/am @EQheNndeswhd $% kfbcRanisranicietiad) aempierrgratk o titrate
hybridoma supernatant l:éé‘ifn the 2x apoptosis medium mixture) in parallel with an isotype-matched
negative cont® thag i ibody. The culture media was removed from the WM-266 cells and 100

pL of the antibodyapm@gpis mediuFynrixtiash@fsAtidasudeaick elcantenmcoihooime row at a
time. The micyotiter plates i tted for ,I—Eur to % optosis to oceur. The DNA-binding
fluorescent d)j%%ab%ﬁ %@%@d@zg@n%)ﬁﬁ%ﬁ Eﬂéf‘@g %ﬂﬁ%l&ﬁll%‘(@ﬂ@%ﬂ%ere added to each
well at a final cagicastcdtamtiolrB-8 potitddand 2rid podnaiminspedtivyudfiessl didue &e3NC, fluorescent
images of each well were captured and analyzed for total number of dead cells (PI) and total number
of cells (Hoechst). The percent apoptosis was determined as (P1-positive cells/Hoechst-positive cells)
x 100. [0257) Seventeen different anti-TR-2 antibodies were obtained (Antibodies A-Q) using
either the XenoMax or hybridoma methodologies. Allof the antibodies were sequenced, and the
sequences of the heavy and light chain variable regions identified (see Figures 3-19). Alignments of

the heavy chains and the light chains of the seventeen antibodies are shown in Figures 20 and 21.

[0258]Certain antibodies were examined for their ability to induce apoptosis in cells, using a similar
annntnocic accecav N the nne deceribed abhove WNM-2AA melanoma calle waere criltrired in a microtitar



Exam ple 4 Human TR-2 Expression in Tumor Cell Lines [0262]Human tumor cell lines were screened
for expression of TR-2. Cell lines used included those from breast, central nervous system, colon,
liver, lung, cervix, uterine, ovarian, pancreatic, prostate, and renal cancers, as well as leukemia and
melanoma. [0263]The expression of TR-2 on human tumor cells was determined using a cell-based

Chch of e WEIE S50 DAon B 01 MR CHA DTS (23 O b S SRS il and the

plates were cehthitdgedibodipin down the cells. The medium was discarded and 100 pL of antibody

solution (one of the Fﬁg'ﬁodies A &I}éﬁt-] }’%ﬂmltﬂ@ﬁ@aggﬂdg {heaies!isidesirpenrded in PBS

containing 2% PBS ay buffer"). After a 25 minute incubation on ice, the cells were washed once

in assay buffdieanoghiaisr (SE& IRANR; 85xenAdighlRRANS R B AACIB G allen peroxidase (HRP,

Pierce) was agided todhgretin. ancibedjaie anesd bl edianiquiniodd Brithgemalie plates were
washed twice with ass&aqlzébuffer, and 100&; of the TMB substrate ZYMED% Wgés added for 10 minutes

at room tempERainrESEFRIBINGs 2Rt #ia (3%%3 & hséuﬁ’ VRS hsferred into a

clean plate c%tgigmggday.stop solution (BioFX Laboratories). Optical density readings were
performed at-450 nm using the S[%ectral\ﬂ x/plus rggde%%ole%lar Devices). Thﬁ.dat were
normalized by subtrf¥8Ry the optldgHR A0S BHUSIREHFR R AHSEER L ESRINS Eitibody.
[0264]SeverahealyienaingsEQ ADKER gryaied thyw thiim(BE@IEaMOnatdiagiabizast cancer cell lines
HS 578.T (OD of 0.122) and T-47D (OD of 0.112).. colon.cancer, cell lines, T ( of 0.109),
HT-29 (OD offﬁﬁ%ﬁ,éﬁﬂﬁﬁgﬁ'ﬁﬁiﬁﬁm-ﬁ NS ekt %ﬂﬁﬁ%&%@&%@&of 0.133), liver
cancer cell lingisaiiqBEEYIDNOnfAB )L A dmel igiat <biid -ESEIDID 9Q373) hartariaaagitiisaes HL-60 (OD
of 0.233) and i}PBI\(IC g%g éO.lSl), non-small-cell lung cancer cell line JY (OD of 0.118), CCRF-CEM
(OD of 0.106)? ﬁ'&ﬁ‘ﬁ? C{) D of 0.108) and NCI-H460 (OD of 0.122), melanoma cell lines 5K-mel-5 -
(OD of 0.131), LOX |888] (OD of (Figay RPshovgsthempagatide Bearenorscoesaimashs 0.127),
pancreas can ' | A f : state cancer cell
e LGP (SB B e  a  ere st (0D of
0.104). The gregiers &% wetdihormihod b rgedibearine aihesagaras R FRAMM colon cancer
cell lines KM-12:andeitty26) RS Spiesemiaipp BnainLsst Noneoafane il Rajianss system,
small-cell liver, cervical, uterine, Or ovarian cancer cell lines studied had an OD450 greater than
background. [QQWHE%Wnine TR-2 expression profile on human tumor cell lines, the above human

tumor cell lines werg@sgayed witlFiggranmsisacunsithR roeithiodys¥dishcBseaspdisgitireof TR-2 on
human tumor.cells was

determined. using, a cell-based array. Briefly, 4 x.105 cells.in 100 MI CBA buffer
(PBS, 3% FBEeBWY %@%@e@%i |H®§e‘iﬂrﬁ & éf &1 I%?n 96-well plates.
CBA buffer (1aQjionswsaikdirt2aatibbdyd, and the plaiss weitbssenteifivgedidhsphedswn the cells.

was acied to WEMCT BEIE Met A B A e Do e e a 25

minute incubatfdhatraid)olg.cells were washed once in assay buffer. 100 pL of a secondary goat

antmouse G Fc-gpggfic horseragiah nerfe e NRIEIRIRPA MR ASed ioaliRyvels. and the

plates were incubat ice for 20 minutes. T ates were washed twice with assay buffer, and 100

pL of the TMBheap¥whrinZIME LY WX aah@addiggbcmmgfaﬂ%@t%@éﬂm The plates were
centrifuged ar}Q@Qn%Lo?faﬁ%?Fﬁ~%ﬂ%we§ SR He AR Q¢ SauBIREeCaNiRiR@ PP pL Stop

solution (BioFX gboratonesngptlcal density readings were performed at 450 nm using the
SpectraMax/phigire SE RNk ek B idbs) g hala (5 HarNRiSs) W@B&ﬁrﬁ?&fﬂﬁ%he optical
density value%pmm;y@ag.an isotype control antibody. [0266]Many of the cell lines had TR-2
expression. The highest expressors (those with an,0D450.nm greater than, .3%qincluded reast cancer
cell lines HS 578.T (8% 0.403) AR HBIS87 f@b%’%ﬁﬁsﬁ%ﬁﬂ“ﬁ%ﬁ‘fé BP05567" CN'S cancer
cell lines SF-385 Hab9idhaipd)arbid26gitarof BZBR-2aotimedicer/ct ONEERCD-116 (OD of 0.41),
HT-29 (OD of 0,869), -707 (OD,of 0.323) -9 D 2 - of 0.77), and
HCC-2998 (ngg?: .egg%*lﬁfe?écaf%e}%d 1J§'N\9él-é%g)-41 %&gf g@é%/rl %ﬁ?\@ﬁua cell line A 673 (OD
of 0.347), norFemabwetklvegimen dehralighng R PFRE2(@DIdF B3 18)d M@ RpEan@tadh0.47),
NCI-H2126 (OD,of 0.501), NOIH4 D of Q. I ' 49 (OD of 0.381),
melanoma ce ('ﬁ??ergl ’Bﬁfﬁq}?f@%ﬁ%@k@ @ﬂf’@%é@%ﬁ%ﬁcoez (OD of 0.319),
ovarian cancesesplieinte KBRENAMOD of 0.312), prostate cancer cell lines DU 145 (OD of 0.372),

22Rv1 (OD of 0.301), and LNCaP (OD of 0.63), and renal carcinoma cell lines Caki-1 (OD of 0.93),
Caki2 (OD of 0.443), SN12C (OD of 0.313), and U0-31 (OD of 0.331). The greatest expression of

TR-2 among the tumor cell lines treated with mouse anti-TR-2 antibody was found in renal carcinoma
cell line Caki-1, and in colon cancer cell lines HT-22&nd KM-12. Example 5 Antibody Cross-reactivity
[0267]The ability of certain of the human anti-TR-2 antibodies to block the binding of the others to

113-2 was assessed, as described in Jia et al., J. Immunol. Methods 288: 91-98 (2004). The beads

were conjugated with anti-human IgG antibodies using the coupling procedure taken directly from the’
I riminey 100 | lcar'e Maniial \/ercinn 1 7 Aftar the heade weare activiated thev were coirinled to a




Polynucleotides encoding human TR-2 truncations were prepared by PCR amplification using the
primers described below. To form each of the twelve molecules, the truncated human TR-2 resulting
from the amplification was inserted into the pCEP4 vector (Invitrogen) containing the chicken avidin
sequence that is described above. The polynucleotide encoding amino acids 1-43 of mature TR-2 was
amplified using the f rd primepGTA AAGCTT TCIGATCA AACAA é EQ ID NO:
145) and the reversggprl er TAG‘?%E?@%«%@F@&&%%&%&& %\'R%B%gﬁ i%%%’lge(% ID NO:
147). The amithe dight sbainevasiabid Rgiohetas anti-TR-2 antibodies A to Q (SEQ [D NOs:

KOEFTOTYTIV AT AN SETH e O IK PO T SR R ECE LS

VFTGQCFIDFamremarikregions. Ribsaugh &HBW KR2RT RR3)rnd rorplgmentarity

LLASLALITQQRLARARR AMRARIR SRR SRR SIHSERGRBAS (SRR NO: 70). [0273]The

polynucleotide encoding"amino acids-1-85 of mature TR-2 was amplified using the forward primer
GTAAGCAAGEIIICEFEFBAWBACCCAACAAGA (SEQ ID NO: 145) and the reverse primer
CGTAGTGGATCCTEARTCACASAGRIBA] ITAHICRANIRG deNRsdfiBhibhersngacid sequence
of TR-2-2 was MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWINDLGSNMTIGAVNSKG
EFTGTYTTAVRRSQEKESE antbegies iierene sredHeoR RraRupeRpeerding to the

GQCFIDRNGKHN T dWaRIMAND thdiAM KA RMAI BRIMEHRN QRERIER2 proteins,
SLALITQQDL%S%@&@E&%(@@S&@%%WEDGRDCISCKYGQD

YSTHWNDLL (SEQ ID NO: 71).  [0274]The
polynucleotide encofipd@jamino ad#tpute12H shfowatschehaiiovapreswitidnsofdgitee forward primer
GTAAGCAAGLITGGCTCTGATC. ACCCAACAAG ID,NO; 145) and the reverse primer
GTAATGGG%E&%@’R@E&%@A#ﬁHEQ?@?@QBﬁé@%&% B R@gf?ﬁéﬁ g?ﬁ('?’ mino acid sequence
of TR-2-3 wasabtarIERP thé ark SleatibeR @Gl ExamESE TGKWTNDLGSNMTIGA
VNSKGEFTGTYTT TSNEIKE 3 ;

STV TGQOFIDRNEREV LK TV SN BT B AP RO TR KR i of certain

- KEQLLASLALhm@TitFoRantibotixers $rdt-alidpi8ri-vrmtmsersarding to

KYGQDY STHWNERRGT RS YELSPCTTTRNTVCQCEEGTFREE

DSPEMCRKORTGCPRGMVKVGD PWSDIECV (SEQ ID NO: 72).  [0275]The polynucleotide
encoding amino acid944-43 of mEIGHIeTRE ShRNSSERAMRIIG SRRy IRETHIpRS G NRyidin-

GTAATGAAG S FRCARNOLDY M NioitirAfolfka T2 dhhaad thraamerse primer
TAGTTGGGA _CCTCAGG_AGATGCAATCTCTA&CG'_I’ SEQ 1D NO: 147). The amino acid sequence

of TR-2-4 wa<SRARRS AREPING, AECRIMG ARMSTIAasRIRSE TR RUAHNBIE ESNMTIGAVNSKGE
FTGTYTTAVTATSNBUSESPLEIGTIGNE DR EQRIRGERVH WSESESHIVER, cyno TR-2

GQCFIDRNGKEVLKTMWLLASSVN DWKATRVGINIFTRLRTOK LA . ..
SLPOOKRSSISBHCE P EIHTGNER HbE RS UEaD RSOVT02 FTREBORE: Botide encoding
amino acids 1Bx@mptentature TR-2 was amplified using the forward primer
GTAATGAAGCTTG CAACA ) T | : e primer
GGTAGTGGA TCC%@TGAC%@?& %@EEE%%%Eﬁ%%ﬁ i‘?g%?aén%%ﬁadcid sequence
of TR-2-5 wasWhoairarsiPLR2 aotisidies/mris: BaRKDSIE-6 kwrations, chimeras, an
GSNMTIGAV T, ! '

'é'érﬁ%#w I c@é%@é%ﬁt\é &E%ﬁ%%’dﬁd&e@@%w W@%}E%F |

TVNWKFSEST FORNGKEVLKTMWLLFISSVNDIGDDWKATRVGI
NIFTRLRTQKRENANEPRRSRESHONGICPRRTAMNSEMBRBMENKS GoDY

STHWN DLLFCLFI%B%%DSG EVE-REHIFRNEYAR (REQHBrMR ardor ot ZaEbRar0lynucleotide
1dS -

encoding amino ac 126 of mature TR-2 was amplified using the forward primer

GTAATGAAGIRISETHIAMIaIR Nt g FerstiEes et initing Ine oy aissiimaislerse primer
GTAATGGGARS6THEA MMGAEMIRSATRROASTRBISEENDINEY s Bppiminmacid sequence
of TR-2-6 was MVHATSPLULLLLSLALVAPGLSARKCSLTGKVVTNDLGSNMTIGA
VNSKGEFTGHRHRY K‘r@@ﬁ%@éﬁ‘?ﬁéﬁﬁaﬂﬂ ?@g?@@ﬁ/ﬂm‘%@é oks, and

STTVFTGQ RS Y kI iRGHOMNE B VeieATRY GOMRTR iRIRentirety for
KEOLLASLPOQOKRSSPSEGLCPPGHHISEDGRDCISCKYGODYSTHWNDLL

FOLRCTRCDEE PSP CTTTRNTVCQCEEGTFREEDSPEMCRKCRTGCP
RGMVKVGDCTPWSDIECV (SEQ ID NO: 75). [0278]The polynucleotide encoding amino acids 42-85
of mature TR-2 was amplified using the forward primer ‘
GATTGAAAGCTTGATCTCCTGCAAATATGGACAG (SEQ ID NO: 151) and the reverse primer
GGTAGTGGATCCTCACTGACACACTGTGTTTCTGG (SEQ ID NO: 148). The amino acid sequence
of TR-2-7 was MVHATSPLULLLLSLALVAPGLSARISCSLTGKWINDLGSNMTIGAVNS
KGEFTGTYTTAVTATSNEIKESPLHGTOQNTINKRTQPTFGFTVNWKFSESTT
VFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRLRTQKEQ
LLASLISCKYGQDYSTHWNDLLFCLRCTRCDSGEVELSPCTTTRNTVCQ (SEQ ID NO: 76).

02701 The nolvvniicleotide eancodina aminn acide A2-12A of matiire TR-2 wac ambnlified ricinAa the



GTFREEDSPEICRKCRTGCPRGMVKVKDCTPWSDIECVHKESGTKHTGEV PAVEKTVTTSPGTPAS
(SEQ ID NO: 83). [0285]The polynucleotide encoding amino acids 1 to 85 of mature cyno TR-2 was
amplified using the forward primer GTTAGTAAGCTTGGCTCCA ATCACCCGAC (SEQ ID NO: 155)
and the reverse primer GTATGAGGGATCCTC ACTGACACACCGTGI I | CTGG (SEQ ID NO: 158).
The amino acﬁ;eotuence of cyno 1-85 was '
MVHATSPLaa 8l RIAPGLSARKCSLTGKWTNDLGSNMT

IGAVNSKGEFTGT Y48V TATSNEEiESE Lt etBmQues KidR DO BpFeETYAcembinant DNA,
FSESTTVFTGRCFID KEVLKTMW,
RTOKEQLLA@E%@@W@%AWE@%&@&%@%&%@@%&E -

CISCKY GQD¥SatropNaiin: dnafestiznn) D SCEVRIS sertiarnrd o fcrtiiaemnigy$g0286] The
polynucleotid GOd| ' ids. r di i e forward
primer GTA@%@%@%@%@%&g qﬁéﬁ@%&%ﬁ%ﬁg&%&;ﬁ%ﬁ%ﬁﬁgﬁ%g)gmatah[g]reverse
primer GTATGA@GEisOMT hactonerdercted berere THE ieegritg RRSMEELSAR% mino acid

sequence of A AR WS WY HATESER b S A0SO BEESHIG I hetnods
TNDLGSNMTIGAVNSKGEF TG TY TTAVTATSNEIKESPLHG TONTINKRTOP 3
TFGFTVNWKESEHSPTORT S0 er 1enae [Kesariesfhi VAt Sy AenepikRipre specific

RVGINIFTRLEFQK L ki bRQRKR &SP LER0 %@F@ﬁﬁ@@@@ﬁﬂ@emﬁcaﬁo?. ,
QDYSTHWNDFLFCLRCTKCDSGEVEVSSCI | | RNTVC! ID NQ. 85). 287]Four
N-avidin-fuseé;‘c’:ﬁi%Sra§%@?é°3f§8trﬁha@%§?ﬁgaﬁﬁ ‘%%E&%ﬁﬂ@%&ﬁﬂéﬁﬁ ¢yno TR-2, as
shown in FigugRbshael ihitnaraabasatonshrasedyldSmraninbiantm B CRYp(d888). with overlapping
ends that were then amplified,together. using the 5' and 3' primers each of the
chimeras, the%ﬂﬁ%ﬁ’ﬁ@ﬁ %Vn‘?ﬁ?@itﬁg ﬁg%aﬁ%\ﬁdsféﬂfbengg% Q%éub’%ég%%{: or (Invitrogen)
containing theconiskeiioawidih, seqlidrckibosticrdesonbaured avel ienhalignaseol, enalgtisaman, cyno
(short), and mquse.TR-2 se CES.] N4l . imera #1 was
prepared by aﬁ?ﬁﬁ%‘nﬁ% 5 gg%ﬁ%&%%ﬂ%%% @?%s%éﬁ%‘%xﬁh%ﬁ?gg%%m using the
forward primeci@GTigG eaGbad 6oaTeRALTEAGE BBNO GECINONIYSSpEH IR reverse
primer GGACLT CHLRIGRIGRRGRAS ey d Gldd e chaitafifdies Laags amplifying a

region of mature’human TR-2 corresponding to amino acids 17- 85 using the forward primer
CAGCGAAGAGEEES Phaneaatsa Reoxaiotdenyiptien dsliveryasny 49aRentotrse primer
GGTAGTGGAPEQQ;EQACT GACACACTGTGTTTCTGG (SEQ ID NO: 148). Overlapping PCR of the
cyno and human TR-2 fragments was _performed using the forward primer for the cyno TR-2 amino
acids 1-16 fragment [@hdve (SEQEWW%@FQHB'[“@ Fﬁ%iﬁ’@?%&%‘”ﬂﬁa %R-2 amino acids

17-85 fragmenfiyphiquad SR dRNaly t8)ed athamitie atidthRcaspits floncyhe Aserddrfafimera #1 was
MVHATSPLLLLLLLS‘!_A@/

Gl SARKCSLTGKWT
NDLGSNMTIERGREG 88 P?%?‘?ﬁ%%ﬁ?ﬂﬁﬁﬁfsfﬂ%%ﬁ&ﬁ%%j the term
FGFTVNWKFHRIGNGT 66 6 BROIGHEMHMET Blwh bR SSaIbtias® odVikeuged”, is not

HISEDGROCHENEHS ST TR RT L FC 0 PSS UL ShE PITRAV LS Eq 1p No 86)

[0289]Cyno/heisameotsmearhctPywasepisperap tsingrplsyndg andgEmshisaaie cyno TR-2

correspondingé)?r%g;' C’@ Y g IRefAMRKh BUMSENt unless specifically stated
GTTAGTAAG é%?jlf%i W ,@é@g&% %EQ 15 RIO: 155) and the reverse primer GGACCTCILI
IGTTGTGOAGDLEBEBCTTCGCTGO (SEQ ID NO: 159) and amplifying a region of mature human

TR-2 corresponding fgino acidgel friibedy 45 RLEIGREY HPIHBYresent disclosure, the '
CAGCGAAGAGCGGCTCCACAACAAAA GAGGTCCAG %%g ID NO: 160) and the reverse primer

GATTAGGGAPlswituiaroacilessstheavieindierteds genlpR B e I BREE®CR of the
cyno and humgndifing fraRpieis was performed using the forward primer for the cyno TR-2 amino

acids 1-16 fragment, above (SEQ_ID NO: 155) and the reverse primer for the human TR-2 amino acids
17-154 fragment, ab®R{SEQ ID N tﬂ'@)? "Fﬁgﬁﬂiﬂﬁlﬂﬂf&%&ﬁ%n% isind %r/ﬁ'f}rﬁréﬁlihimera #2 was

MVHATSPLL bb& AddCib S8 HoE §dridatdlVeDNA, or synthetic origin or some
TNDLGSNMTIGAVNSKGEFTGTYTTAV ATSNEH? SPLHGTONTINKRIOP N
I}g% wnucieotlde

TFGFTVNWKBRRRASIARTBRSRAE MIERER IS T T8 SIR OTE
RVGINIFTRLRQEED bk AiASIMRD AP Q BRAKPH @ KRGS REBGICARGICh the
HHISEDGRDYISCKYGQDYSTHWNDLLFCLRCTRCDSGEVELSPC Il RNT
VCQCEEGTFREEDSPEMCRKCRTGCPRGMVKVGDCTPWSDIECVHKESG
TKHSGEAPAVEETVTSSPGTPAS (SEQ ID NO: 87). [0290]Cyno/human chimera #3 was prepared by
amplifying a region of mature human TR-2 corresp@rding to amino acids 1-16 using the forward primer
GTAAGCAAGCTTGGCTCTGATCACCCAACAAGA (SEQ ID NO: 145) and the reverse primer
OOATCTCII IGTTGT0303CO000TCTCTGCTGO 0 (SEQ ID NO: 161) and amplifying a region of

mature cynoTR-2 corresponding to amino acids 17- 85 using the forward primer
CACCACACACCCCCCCCACA ACAAAACACATCCACC (SEO ID NO: 1682) and the reverce nrimeaer



ACAGCTAACCCA (SEQ ID NO: 165) and the reverse primer TCCCTCTGAGGG
GCTCTCCTCCGGCCGCTGTAG (SEQ ID NO: 166). Overlapping PCR of the human and mouse TR-2
fragments was performed using the forward primer for the mouse TR-2 amino acids 1-22 fragment,
above (SEQ ID NO: 165) and the reverse primer for the human TR-2 amino acids 23-150 fragment,
above (SEQ 1PNy 141,15 85N EH) SRaNFRERIE, P R 28 B
APGLSARKCShIEH KW TROINGSNN N GAVeS RIAB FIBT BT AGCTAININEUKES part of a
PLHGTQNTIE%%%%%F VNWKFSESTIVFTGQCFIDRNGKEVLKTMWL

LRSSVNDIG K y IFTRLRTQKEQLLASLVPVTANPAHNRPAGLQ
RPEESPSEGLOPPEERISEDGRIE BoRy Golyvsaaigebant Slgentripgiie” are used
%&%ﬁi&ﬁ%ﬁé@ﬁ@@%%&éﬁmﬁ%% BBl of

GEVELSPCTLIRBNIM .
PWSDIECVHKESGTKHSGEAPAVEETVISSPGTPAS (]SEQIDN ©90), = [0294] Human/mouse

TR-2 #2 was prestides, dablesstd @ basrmisienstlre!h GRENT RTPEERRMEN AP SMino acids
1-28 using the{ap&aiid KEB e et &AfaE B YiberUdietidds | Ged RUAEAATIGSEQ ID NO: 145)
and the reverse primer CAGGTACTGGCCTGCTAGACACAATCCCTCTGAGGGG (SEQ ID NO: 167),
amplifying a rERSHIBE fRLE0 RS RIRSIAYPR o SUFIERISdin G EotaimiRCHGEE §8198R0¢ing the forward

primer CTAG @AGHRGHARTBAGSTHE BONGAA A GH6 TABAGATTIRE EHuHINP2L683, and the
reverse primer GATTGAG GATCCCTAAGAGGCAG T&Cﬁéej %%‘?D Nﬁs?{ 4) and
amplifying a rE§PEFATIRE FREREES RS BOMYE Mo % deidsd: 3 ki g 'the forward
primer CAGGTAQTGCRCLT, QE,SCAC ACANT CE GECIG AL @GRS 4D, M) :516%)B3and the reverse
primer CTAG C T GIC GA T 116G , : Overlapping
PCR of the ht?fﬁgﬁgan m%ug%eg A ﬂagmé%?scﬁ%tcéé%e%@)?me Asrsl]{ﬁ %ﬂ(’j o?‘dvéaq?@p%)rﬁn%égéor the human
TR-2 amino anisideR8«dsauentealibabSRpID ROpaASrh) dizordh\RF e mankoforkgthuman TR-2

i s s i RS ARGk L B e

TNDLGSNMTisAtitabcoEeEaide FeaNanses KEE JPEidee RTINKR PetRinE

GFTVNWKF%JM%E&Q%WH@&EX&QW&WWE&Q Hideotides that
GINIFTRLRTQKEQLLASLALITQODLAPQQRAAPQQKRSSPSEGLCLAGQY .
L SEDGRDCISOROGS OertaiTPRlyRentides drecriReh sy aiesBeieaNTV C

QCEEGTFREEDSP %RKCRT@%@MMMHWW@B&E@MM&@E&MS@Sa
HSGEAPAVEETVTSSPGTPAS (SEQ ID NO; 91). [0295]Human/mouse TR-2 #3 was prepared by

amplifying a réGRIMEHCAENRRANHAPOMREPHER SOTRIRING Bt dparl g SRS e forward primer
GTAAGCAAGIdninmECagidhCRET SAT#d\eoin(SER 18, BOR245kad CDRBeyerse primer
TGAATCCAG GAAT% ' GGAGT.GA%%’ GCTATAGE%CTUG 'I;;O é%EQ dl[g ﬁlo? 117!%2 and amplifying a
region of matdf8HGHa L %%rﬂ%@f)%% ﬁga{glg%ﬁ% A0S BO°T54 uging the forlvard primer
TCCAACCATWRIBHGBH N BGOJ V@G anhcAcCh GG «BERd IronoglyeiRieand the reverse
primer GATTG AGGATCCCT LG . : ove primers
include nucleg%},i!ajessméahgor(%ﬁa o%ﬁﬁ?ﬁ%&%%?é&%ﬁ&%%éaﬁnﬁ%g gjﬁ@%? (\?/]e% apping PCR of
the human andminossitiRl-i $elestethizomis pledoimicd obeayiaknnaiaampihesids e human TR-2
amino acids 1; : : h [ an TR-2
gf%sff{wﬂ%reﬁﬂagmen?a&gt a > {BEhIRENG %@3 AdharE REPr IS IOEIe U

amino acids 60 ove (SEQ 1D NO:"173§. The amino acid sequence for human/mouse
TR-2 #3 was FR/IAATESIPELG ecidsivsine esrasraiesirenoins: or glycine; amino acid g
NDLGSNMTIGAUNSHE FERGIEREAMARRNEIESRIATRMFINRERDE solected
FGFTVNWKFSES1TVFTGQ 1_DRNG EVLKTMWLLRSSVNDIGDDWKATR .
VGINIFTRLR flometycines £apaiio 6pi Aigeing AR SIS sPSeaI; BpIRq acid i is
H IggDG gDC%@@@@&;@%@g@@%@R&?ﬁg@%@ E%égﬁ&ﬁgd,ldrlﬂg@éphan: amino
EEGTFREEDSPEMCRKCRTGCPRGMVKVGDCTPWSDIECVHKESGT, .
KHSG EAPAV@EGEW%B@? SERRIBANS: B’iﬂstﬂﬁg’éﬁl#ﬂﬁnﬁﬁ'aﬁge"érﬁh%}ﬁ%ﬂ%es prepared by
amplifying a regianocd citbluiectipropharoR isaict spesslitoptodeamirm agitsi sGsngrtise forward primer
GTAAGCAAGCTIGGCTCTGATC AACAAGA (SEQ 1D NO: 145) and the reverse primer
TOGGGTTTCYACERR Y %W&%ﬁﬁ%&{%@fé@%‘%w&ﬁ 974), and
amplifying a redienvomgtare’ buoanhERe ) ermiespaeid ingiscsealanteddoms #gptdghasing the forward
primer AAGGAAG ATAAAGTCGTAGAAACCCGATGCACCACGACCAGAAAC AC (SEQ ID NO: 175)
and the reverse primer GATTGAGGATCCCTAAGAGGCA GGAGTCCCTGG (SEQ ID NO: 176). The
above primers include nucleotides encoding mouse TR-2 corresponding to amino acids 67-75.
Overlapping PCR of the human and mouse TR-2 fragments was performed using the forward primer
for the human TR-2 amino acids 1-66 fragment, above (SEQ ID NO: 145) and the reverse primer for
the human TR-2 amino acids 76-154 fragment, above (SEQ ID NO: 176). The amino acid sequence

for human/mouse TR-2 #4 was MVHATSPLLLLLLLSLALVAPGL
CARKCSI TCKWTNDI CSNMTICAV/NCSKCEETCTVTTAVVTATSNEIKESDPI HC




[0302]The binding of a human anti-TR-2 antibody to each of the cyno TR-2 truncations, to human/cyno
chimeras, and to human TR-2 comprising certain mouse TR-2 domains was also assessed. The
anti-TR-2 antibody bound strongly to full-length human TR-2 (fluorescent intensity ("Fr) of 5681). The
binding of the anti-TR-2 antibody to the full-length long version of cyno TR-2 was about five-fold

reduced (Fl of, 1573) from that to full-length_human. TR- ly. r level inding were
bsenved to iU TTHIEN IR G VeSS S e o e R Cone 17- 154
(FI of 51), cynérdn8En&thioiniris cxrisblsunine7 BBi(R atig) o[G3osFreddirndinaspicagiag human anti-TR-2

antibodies to JIR- ' ki : inding (FI) of
the antibodiesﬁ@%@#@%ﬁ%@@%@@é@ﬂﬁv@%@éﬂﬁ&%ﬁ&&_ilr%%égéég%&%?% l\7é§7f§’1(:£3)7n0/human
chimera #2: Flytsinaysaiinansaginhien sistiding afasparpetnpuanaih e aeikeaigaciect®d 507. As above,
observed bindinghpLU ANIRONER R 'Wl43RAIRLHENa a6 A PRAVaIMIEE Riiag idhe antibodies
to full-length cyno TR-2 was 1573_ long form) and 209 (short form). [0304]Because the antibody
binding to cynenaleiie: AimBmasiosds sparpaipm ASRAEIE ANGRATITR - BURoRIBR®ment of amino

acids 1-16 with {hgicarrasiending £ e-taEenehRRBaER RN didriebaRiackatiedy binding in the
context of human amino acids 17-85. However, replacement of amino acids 1-16 with the

correspondind%ﬂ)ﬁH%Bﬁu@ﬁB@Qﬁi‘?ﬁéWQﬁ‘gﬁdM@fﬁﬁlﬁﬁ%f%me?ﬂ'@(ﬂmman #2)
significantly alsogmeditndingssariimé) oithssiabines! ammanaia agidkskdbe dagian from 1-16 forms
part of the epitqpe, Binding,to cyno/human chimeras #3, and #4 vv.%s S nif'cagtléfttenuated from that
to full-length hﬁiﬁﬁiﬁefﬁ'-’?, %%ﬁﬁ@%ﬁ&@aﬁﬁfé’i@ﬁ?ﬁ%%ﬁ% Wurn esca 1988 are important for
binding. Overairesireorananidie zanimwamiits irishelegénhfain Sardheher puolias;sairnce (SEQ ID
KRS SPOECL BPREH SRR IO GLIAMIS SRS, I ARAS P Arigaacid 2 s
EVELSPCTT THei¢tied @pardysiveleddnepioserineoanginsiadld iy isaeiscteddmmf various human
sequences in | ' ' . | r ' e e significantly
attenuates an%%?r%mg}g@ﬂé?gﬁe%gé %&&'ﬁ%g@ﬂﬁﬁgg g&&;@b@ r@o?%@rﬂ%ﬁo acids in that
region are inveddenaspiSipe; ENdiaminoIasiNg is givcing esdtatel RiGsBbEYWESIRIising a heavy chain
and a light chaish e MR CHY H1Ai0 SEBRERER R PR RIAGORBOGSEQ 1D NO: 30, and
y binds TRAIL recept .

wherein the antibo _ > or;Zré',I'R- ) 2. An isolated antibody comprising a heavy
chain and a light'cHain WviherRithamii aridid dsmplesdeddom trentephann a<PBKS #FISEQ ID NO: 64,
and wherein thapiedyRiN Gy SidRiressBIUMINERG o is SeldatdePiRiefapipagineomprising a
heavy chain and a light chain, wherein the heavy chain comprises. CDR1, CDR2, and CDR3 of SEQ ID,
NO: 30, wheriRRE R EndP i BTRBE ® SRANERINS: 1 (SBFRPLASIAS ASNDS54, and wherein
the antibody bigsclaftorfenrikding, EERrR), alanihdnyisaliniechasiiitm dsparpiiginglychreavy-chain and
a light chain, wherein the heavy chai cpmgriFe tgg amino acid segrlilencq ofESE rID %O: 30, and
wherein the arﬂfgéaiﬂg'iw&safﬂ _ﬂ_ar%ge%fgr-f Fﬁ%-? )_rom L A ’a%ﬁBcE‘&y cc%‘pn%ing a heavy
chain and a lightptopinanyiglyeimetioe Viglite; raxvirep e 58 dsthelechiad moidgiyzinenaanit®EQ 1D NO: 64,
and wherein t ib | T : tQr-2 (IR- Isal | comprising a
heavy chain a%%@égéggﬁg%%ﬁhﬁghlﬁ? é)é%é Séﬁg’na%’gﬁ?ﬁ’ﬁ%é@ Wgt%@ﬁ%qg%%glg 8s[(jé)céfuence of SEQ ID

NO: 30, whereiithahodeidh derspiestasifrorarmprinacityptophancabicsr phpmy@i@anand wherein
the antibody Dil /AL ERBLRNEE &1 Birdbnine; anlife SatRIeE aldady barpRslaIms 110

wherein the antibody is a fully human antibody. . A pharmaceutical compaosition comprising the
isolated antibdByeeniis: 6etRaTIsUCcs wline, @saarr@BatdvNoREEhablEesRBraming, A

composition comansindsabieRIRHPEBAN BAATISREMM) @ SHBARVAGA AR the heavy chain
comprises CDR1, CDR2, and CDR3 of SEQ ID NO: 30. ,10. A composition comprising an isolated
polynucleotideIBiEaiRs HIRfRenaiis RAPEsseRt RIANAARIFCOIN SRIGKEEHRT, [iBlidY %ind CDR3 of
SEQ ID NO: 64spartid heitd CAEHAS HAFRSPRAASPEH Sl stéstialethoaiakpleetivgipeceting a heavy
chain, wherein Lhe_ heavg/_chain comprises CDR1, CDRZ,énd CPR3 of S‘ﬁ%ﬁ?lf NO: 30; and a second
isolated polyng8/EGHRIEL fﬁ:ﬁﬂfr@eﬁﬂ%htaéﬂﬁ‘iﬂ,%ﬁ‘e%ﬁtﬁ firedham Y 8AePHR1, CDR2, and

CDR3 of SEQt{irobifk Gdlutamid acil opmifresiiepandicl pukingyatelseldtedepolyspoleotide encoding a
heavy chain, wherein the heav¥ac£ain corpprises thegmipo a édts%c*ugncag OLiE% L) NO: 30. 13.
A compositionn38 B’ﬁgﬂ?g PN t%‘f??)%ﬁ\fn%@@&iﬁg Hcos’dlsr% g ﬁgh{ C alﬁf)w S 2 the light chain
comprises thepreimdedaiines gletine, 06 Sir@, | DrNExirg4,. or is ddt presenpasitivo acichprissng: a first
isolated polynucleotide encoding a heavy chain, wherein the heavy chain comprises the amino acid
sequence of SEQ ID NO: 30; and a second isolated polynucleotide encoding a light chain, wherein the
light chain comprises the amino acid sequence of SEQ ID NO: 64. 15. The composition of claim
10 or claim 13, wherein the isolated polynucleotide £gpart of an expression vector. 16. The
composition of claim 11 or claim 14, wherein the first isolated polynucleotide is part of a first

expression vector and the second isolated polynucleotide is part of a second expression vector.

17. The composition of claim 11 or claim 14, wherein the first isolated polynucleotide and the second
ienlated nolv/niicleontide are nart nf the ecame avnraccinn vveactAr 12 The ccomnocitinn of claim O Ar



cell. 22. The composition of claim 18, wherein the expression vector is in a host cell. 23. A
method of making an antibody comprising incubating the composition of claim 20 under conditions
suitable for expressing the vector in the host cell to produce the antibody. 24. A method of making
an antibody comprising incubating the composition of claim 21 under conditions suitable for expressing

the vector in t a ifically binds
to an epitope %?1 Qr%qcﬁrecet% ‘5&(‘1] Elfg% a?t% s%’gc ?éggelﬁ%l}ﬁ % ﬁ%b%ﬁﬁ%\/%%@% Use of a
therapeutlcalIweﬁe‘@@iklpraaﬁﬁlﬁh%@iﬂﬁeﬁaﬁtmdé»‘o‘@‘ﬁéﬁ%ﬂ(ﬂ@iﬁlIﬁ%clnﬁ) aspafie ariduPdcture of a
medicament g epUG et RS ockT (NS4l yane cancer i

selected from t east’one of rcancer rain cancer, renal cancer, colorectal cancer, lung cancer,

spleen cancerisdwid@’ﬁéﬁﬂieetﬁyﬂ%cdﬁ BlisTesiRg s is|aakenasgNbrBRtiaR REA @ iStesticular cancer,

ovarian Canceéeig@fé'&eh?ﬁﬁ‘?ﬁﬁcm@%ﬁt%&.ﬁ%; Bﬁlécﬁ%?%éﬁiﬁe&rﬂﬁétﬁ@@&f%r%@@ad and neck
squamous cell carcinoma, and lymphoma. 28. The isolated antlbody of En% oé laims 1 to 6 for

treating cance Wagmtofmmm%@ﬁw*w@%%@'ﬁ*ﬁ fES ABSTRACT

Polypeptides sigtRIeNIRE GrABRRRHRRRY, @m@ﬁmkpmbegtdammasaaw\m@ws@@mmrbrhmd such
polypeptides. Also provided are methods of obtaining an ant|I é tblnds tumor .necrosis factor

(TNF)-related RSt QAN R S R AT U ARRHAD Yﬁh@ea%‘rnﬁ?rpﬂ ring at least

one of such p@wgaﬁdmemmm pobpdbéde thasantiatioy teitit lamdst’ﬂﬁdglirgm the animal.
Antibodies rea |ve th T%ésgre provided. Also provided are cells producing antibodies reactive with
TR-2, pharma8 lons comprising antibodies reactive with TR-2, methods using
antibodies reactlve V\ftnﬁtn]R -2, andkitedaim erishoglianitisd e polstbleciitie GRIRrisésozprovided are

polypepice. NG ST T8 e AL R R e M °

POLYPEPTIDESWNCAN TIIBO I ESi4l 8006848 0100vTaeinamps agigis s1sgsden 13,433

<151>2005-0873} trypfc}ﬁ%n?g%js%ﬁé?ﬁistidfrﬂe?%ﬁl%%@%‘l@@éﬁi‘io acid, or serine; amino
acid n is selected from methionine or isoleucine; amino acid o is sélected from
asparagine, tyrosine, serine, tryptophan, or histidine; amino acid p is selected
from proline, tyrosine, serine, arginine, histidine, or asparagine; amino acid g
is selected from asparagine, serine, or aspartic acid; amino acid r is selected
from serine or glycine; amino acid s is selected from aspartic acid, serine,
threonine, or arginine; amino acid t is selected from asparagine, threonine,
alanine, isoleucine, or tyrosine; amino acid u is selected from threonine,
tyrosine, leucine, lysine, asparagine, or isoleucine; amino acid v is selected
from glycine, tyrosine, aspartic acid, or cysteine; amino acid w is selected
from tyrosine or asparagine; amino acid x is selected from alanine or proline;
amino acid y is selected from glutamine, serine, or aspartic acid; amino acid z
is selected from lysine, leucine, or serine; amino acid &' is selected from
phenylalanine, lysine, or valine; amino acid b’ is selected from glutamine,
serine, or lysine; and amino acid ¢’ is glycine or is not present.

[055] [n-certain embodiments, a polynucleotide comprises a

sequence encoding CDR3a comprising the amino acid sequence d'e’' ' g’ h' I’
fkPm'nop' grstuyvw, whersin amino acid d is selected from
fryptophan, aspartic acid, glycine, serine, or glutamic acid; amino acid &’ is
selected from asparagine, aspartic acid, glycine, arginine, serine, valine, or

30



<160> 204 <170> Patentln Ver. 3.3 <210>1 <211>363 <212>DNA <213>Homo
sapiens  <400> 1 caggtgcagc tggtgcagtd

leucine; amino acid f is selected from histidine, serine, alanine, tyrosine,
proline, asparagine, glycine or threonine; amino acid g’ is selected from
tyrosme serine, alanine, arginine, tryptophan, glycine or valine; amino acid '
is selected from glycine, alanine, setine, asparagine, methionine, tyrosine,
tryptophan, cysteine, or aspartic acid; amino acid i’ is selected from serine,
tryptophan, glycine, phenylalanine, aspartic acid, tyrosine, or threonine; amino
acid j' is selected from glycine, threonine, serine, leucine, valine, asparégine,
tryptophan, or'tyrosine; amino acid k' is selected from serine, phenylalanine,
aspartic acid, tryptophan, glycine, or tyrosine, or is not present; amino acid I’
is selected from histidine, aspartic acid, alanine, tryptophan, tyrosine, serine,
phenylalaniné, valine, or glycine, or is not present; amino acid m’ is selected
from phenylalanine, tyrosine, glutamic acid, proline, aspartic acid, cysteine,
isoleucine, or methionine, or is not present; amino acid n’ is selected from
aspartic acid, phenylalanine, alanine, leucine, or serine, or is not present;
amino acid ¢’ is selected from tyrosine, leucine, aspartic acid, phenylalanine,
proline, or valine, or is not present; amino acid p’ is selected from leucine,
aspartic acid, or tyrosine, or is not present; amino acid q' is selected from
serine or tyrosine, or is not present; amino acid r’ is tyrosine or is not present;
amino acid s’ is selected from glycine or fyrosine, or is not present; amino acid
t' is selected from glycine or methionine, or is not present; amino acid u' is
selected from methionine or aspartic acid, or is not present; amino acid v’ is
selected from aspartic acid or valine, or is not present; and amino acid w’ is
valine or is not present.

[056] In certain embodirments, a polynucleotide comprises a
sequence encoding a polypeptide comprising at least two complementarity
determining regions (CDR) selected from CDR1a, CDR2a, and CDR3a,
wherein the polypeptide, in association with an antibody fight chain, binds TR-
2. In certain embodiments, a polynucleotide comprises a sequence encoding
a polypeptide comprising CDR1a, CDR2a, and CDR3a, wherein the
polypeptide, in association with an antibody light chain, binds TR-2.

[057] In certain embodiments, a poiynucleotide comprises a
sequence encoding a polypeptide comprising an antibody heavy chain
variable region. In certain embodiments, a polynuclectide comprises a

31



tggggctgag gtgaagaagc ctggggcctc agtgaaggte 60 tcctgcaagg cttctggata caccttcacc agttatgata
tcaactgggt gcgacaggcc 120 actggacaag ggcttgagtg gatgggatgg atgaacccta acagtgataa cacaggctat 180
gcacagaagt tccagggcag agtcaccatg cctccataag cacagectac 240 accaggaaca  atggagttga
gcagcctgag atctgaggac acggccgtgt attactgtgc gagatggaat 300 cactatggtt cggggagtca ttttgactac

tggggccagy gagrges cACEEIRE S polypeptide comprising a human antibody heavy chain

“variable region. In ceriain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising a heavy chain constant region.
In certain embodiments, a polynucleotide corhprises a sequence ehcoding a
polypeptide comprising a human heavy chain constant region. In certain
embodiments, a polynucleotide comprises a sequence encoding a
polypeptide comprising an amino acid sequence as set forth in SEQ ID NO: 2,

SEQ ID NO: 4, SEQ ID NO: 8, SEQ ID NO: 8, BEQ ID NO: 10, SEQ ID NO:
12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ 1D NO: 28, SEQ ID NO: 30,
SEQ ID NO: 32, or SEQ ID NO: 34, in cerfain embodiments, a polynucleotide
comprises a sequence encoding a polypeptide comprising a non-human
heavy chain constant region. In certain embodiments, a polynucleotide
comprises a sequence encoding a polypeptide comprising a heavy chain
constant region of a species other than human.

[058] in certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising at least one complementarity
determining region (CDR) selected from amino acids 26 to 35 of SEQ 1D NO:
2: amino acids 50 to 66 of SEQ ID NO: 2; amino acids 99 to 110 of SEQ ID
NQ: 2; amino acids 26 to 37 of SEQ 1D NO: 4; amino acids 52 to 67 of SEQ
ID NO: 4; amino acids 100 to 109 of SEQ ID NO: 4; amino acids 26 io 37 of

~ SEQ ID NO: 6; amino acids 52 to 67 of SEQ ID NO: 6; amino acids 100 to
109 of SEQ ID NO: 6; amino acids 26 to 37 of SEQ ID NO: 8; amino acids 52
to 67 of SEQ ID NO: 8; amino acids 100 to 108 of SEQ ID NO: 8; amino acids
26 to 35 of SEQ ID NO: 10; amino acids 50 to 66 of SEQ D NO: 10; amino
acids 99 to 110 of SEQ ID NO: 10; amino acids 26 to 35 of SEQ ID NO; 12;
amino acids 50 to 66 of SEQ ID NO: 12; amino acids 99 fo 111 of SEQ ID
NO: 12; amino acids 26 to 35 of SEQ ID NO: 14; amino acids 50 o 65 of SEQ
ID NO: 14; amino acids 98 to 111 of SEQ ID NO: 14; amino acids 26 to 37 of
SEQ ID NQ: 16; amino acids 52 1o 67 of SEQ ID NO: 18; amino acids 100 o
109 of SEQ ID NO: 186; amino acids 26 to 35 of SEQ ID NO: 18; amino acids
50 to 66 of SEQ ID NO: 18; amino acids 99 to 105 of SEQ 1D NO: 18; amino
acids 26 to 35 of SEQ ID NO: 20; amino acids 50 to 66 of SEQ 1D NO: 20;
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360tca 363 <210> 2 <211> 121 <212> PRT <213> Homo sapiens <400> 2 Gin Val Gin Leu Val
Gin Set Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Set Val Lys Val Set Cys Lys Ala Set Gly Tyr Thr
Phe Thr Set Tyr 202530 Asp lle Asn Trp Val Arg Gin Ala Thr Gly Gin Gly Leu Glu Trp Net 354045 Gly
Trp Met Asn Pro Asn Set Asp Asn Thr Gly Tyr Ala Gin Lys Phe 505560 Gin Gly Arg Val Thr Met Thr

el Tyt Tyr YU GRR SoA  AH pd ar E A TEa D 00108110
Gin Gly Thr LidiOvapraming Sudps 1o 66l SEQ D NC: 85h apinn-auida 82183 18dHo sapiens 120
<400> 3 cagyigeppy 3G9I NI SRFAYER to 35 of SEQ ID NO: 24; amino acids 50 to

65 of SEQ ID NO: 24; amino acids 98 to 108 of SEQ ID NO: 24; amino acids

26 o 35 of SEQ ID NO: 26; amino acids 50 to 66 of SEQ ID NO: 28; amino

acids 99 to 110 of SEQ ID NO: 26; amino acids 26 to 35 of_SEQ ID NO: 28;

amino acids 50 to 66 of SEQ ID NO: 28; amino acids 99 to 117 of SEQ iD

NO: 28; amino acids 26 to 37 of SEQ ID NO: 30; amino acids 52 to 67 of SEQ

ID NO: 30; amino acids 100 to 111 of SEQ ID NO: 30; amino acids 26 fo 37

of SEQ ID NO: 32; amino acids 52 to 67 of SEQ ID NO: 82; amino acids 100

to 111 of SEQ ID NO: 82; amino acids 26 to 37 of SEQ ID NO: 34; amino

acids 52 to 67 of SEQ ID NO: 34; and amino acids 100 to 111 of SEQ ID NO:

34, wherein the polypeptide, in assoclation with an antibody light chain, binds

TR-2. In certain embodiments, a polynucleotide comprises a sequence

encoding a polypeptide comprising at least two of the CDRs of SEQ ID NOS,

2, 4,86,8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, or 34. In cerain

1 embodiments, a polynucleotide comprises a sequence encoding a

polypeptide comprising three of the CDRs of SEQ ID NOS. 2, 4, 6, 8, 10, 12,

14, 16, 18, 20, 22, 24, 26, 28, 30, 32, or 34.

[058] In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising amino acids 26 to 35 of SEQ ID
NQ: 2, amino acids 50 to 66 of SEQ 1D NO: 2, and amino acids 99 to 110 of
SEQ ID NO: 2. In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising amino acids 26 to 37 of SEQ ID
NO: 4, amino acids 52 to 67 of SEQ 1D NO: 4, and amino acids 100 to 109 of
SEQ {D NO: 4. in certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising amino acids 26 to 37 of SEQ ID -
NO: 6, amino acids 52 to 67 of SEQ ID NO: 6, and amino acids 100 to 109 of
SEQ ID NO: 6. in certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising amino acids 26 to 37 of SEQ ID
NO: 8, amino acids 52 to 67 of SEQ ID NO: 8, and amino acids ‘!OC to 109 of
SEQ ID NO: 8. In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comptising amino acids 26 to 35 of SEQ ID
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ctggtgaagc cttcacagac cctgtocctc 60 acctgcactg tctctggtgg ctccatcage agtggtggte ctggatcege 120
actactggag cagcacccag ggaagggcct gggtacatct attacagtgg gagcacctac 180 ggagtggatt
tacaacccgt ccctcaagag tcgagttace atatcagtag acacgtctaa gaaccagttc 240 tccctgaage

NO: 10, amino acids 50 to 66 of SEQ 1D NO: 10, and amino acids 99-110 of .
SEQ ID NO: 10. In certain embodiments, a polynucieotide t:omprises a

- sequence encoding a polypeptide corﬁprising amino acids 26 to 35 of SEQ ID
NO: 12, amino acids 50 to 66 of SEQ ID NO: 12, and amino aqids'99-1 11 of
SEQ ID NO: 12. In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising amino acids 26 to 35 of SEQ ID
NO: 14, amino acids 50 to 65 of SEQ 1D NO: 14, and amino acids 98 to 111 of
SEQ ID NO: 14. In certain embodiments, a poiynucieotide comprises a
sequence encoding a polypeptide comprising amino acids 26 fo 37 of SEQ ID
NQ: 16, amino acids 52 to 67 of SEQ ID NO: 186, and amino acids 100 to 109
of SEQ ID NO: 16. In certain embodiments, a polynucleotide comprises -a
sequence encoding a polypeptide comprising amine acids 26 to 35 of SEQ ID
NO: 18, amino acids 50 to 66 of SEQ ID NO: 18, and amino acids 99 to 105 of
SEQ ID NO: 18. in certain embodiments, a polynucieotide comprises a
sequence encoding a polypeptide comprising amino acids 26 to 35 of SEQ ID
NO: 20, amino acids 50 to 66 of SEQ 1D NO: 20, and amino acids 99 to 118 of
SEQ ID NO: 20, In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide compfising amino acids 26 to 35 of SEQ ID
NQ: 22, amino acids 50 to 66 of SEQ ID NO: 22, and amino acids 99 fo 118 of
SEQ ID NO: 22. In certain embodiments, a polynucleotide comprisesa
sequence encoding a polypeptide comprising amino acids 26 to 35 of SEQ ID
NQ: 24, amino acids 50 to 65 of SEQ ID NO: 24, and amino acids 98 to 108 of
SEQ ID NO: 24. In certain embodiments, a polynuclectide comprisés a
sequence encoding a polypeptide comprising amino acids 26 to 35 of SEQ ID
NO: 26, amino acids 50 to 66 of SEQ ID NO: 26, and amino acids 99 to 110 of
SEQ ID NO: 26, In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising amino acids 26 to 35 of SEQ ID
NO: 28, amino acids 50 to 66 of SEQ ID NO: 28, and amino acids 99 to 117 of
SEQ ID NO: 28. In certain embodiments, a polynucleotide comptises a
sequence encoding a polypeptide comprising amino acids 26 1o 37 of SEQ ID
NO: 30, amino acids 52 to 67 of SEQ ID NO: 30, and amino acids 100 to 111
of SEQ ID NO: 30. In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising amino acids 26 to 37 of SEQ ID
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tgagctctgt gactgccgeg gacacggcecg tgtattattg tgcgagagat 300 gacagcagtg gctggggttt tgactactgg
ggccagggaa tcctggtcac cgtctectca 360 <210> 4 <211> 120 <212> PRT <213> Homo sapiens <400> 4
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Lieu Val Lys Pro Ser Gin 151015 Thr Leu Ser Lieu Thr Cys
Thr Val Ser Gly Gly Bar lle Ser Ser Gly 202530 Gly His Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly

Lie Glu 354046, 145 eyl S8esB 6 Y isEaSNaLT Yarky BT RRErRPRPH9-Lieu Lys Ser
Arg Val Thr lle Sér Val Asp Thr Ser Lys Asn Gin Phe 65707580 Ser Lieu Lys Len Ser Ser Val Thr Ala

Ala Asp Thr AW SBOTR R@: SdolcesainambeossMe PR WISt CYBISeSp Tyr Trp Gly
g;nmloogigiﬁg%@aéﬁl@e%ﬁuo\aw BrobRipepias bakplRthPAina HoRS 2@1d 3B6PSRAAP DNA <213>
NO: 34, amino acids 52 to 67 of SEQ ID NO: 34, and amino acids 100 to 111

. of SEQID NO: 34, |

[060] _ In certain embodiments, a polynuciectide comprises a

sequence encoding & polypeptide comprising at least one complementarity
de;:ermining region (CDR) selected from CDR1b, CDR2b, and CDR3b,
wherein CDR1b comprises the amino acid sequence a1 b1 ¢1 d1 et f1 g1 ht
i1 {1 k1 11 m1n1 o1 p1 q1, wherein amino acid a1 is selected from arginine or
lysine; amino acid b1 is selected from threonine, alanine, or serine; amino
acid ¢1 is serine; amino acid d1 is glutamine; amino acid el is selected from
serine or glycine; amino acid f1 is selected from isoleucine, leucine, or valine;
amino acid g1 is selected from serine, leucine, or arginine; amino acid hlis
selected from threonine, serine, isoleucine, asparagine, arginine, histidine, or

" tyrosine; amino acid i1 is selected from tyrosine, arginine, tryptophan, aspartic
acid, or serine; j1 Is selected from leucine, isoleucine, asparagine, tyrosine, or
serine; amino acid k1 is selected from asparagine, glycine, valine, alanine, or
leucine; amino acid 11 is selected from tyrosine, alanine, or asparagine, or is
not present; amino acid m1 is selected from asparagine or lysine, or is not
present; amino acid n1 is selected from tyrosine, asparagine, or isolsucine, or
is not present; amino acid o1 is selected from leucine or tyrosine, or is not
present; amino acid p1 is selected from asparticiacid or leucine, or is not
present; and amino acid q1 is selected from valine, alanine, or threonine, or is
not present; wherein CDR2b comprises the amino acid sequence 1 st t1 u1
v1 w1 x1, wherein amino acid r1 is selected from alanine, aspartic acid,
leucine, tryptophan, glycine, or valine; amine acid s1 is selected from
threonine, valine, glycine, or alanine; amino acid i1 is serine; amino acid ul is
selected from setine, asparagine, or threonine; amino acid v1 is selected from
leucine, phenylalanine, or arginine; amino acid w1 is selected from giutamine,
alanine, or glutamic acid; and amino acid x1 is selected from serine, arginine,
or threonine; wherein CDR3b comprises the amino acid sequence y1 z1 at’
bi’ c1’ d1’ e1’ {1’ g1’, wherein amino acid y1 is selected from glutamine,
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<400> 5 gggcccagga ctggtgaagc cttcacagac cctgtccctc 60 caggtgcagce tgcaggagtc  acctgcactg
tctctggtgg ctccatcagc actactggag ctggatccge 120 agtggtggtc  cagcacccag ggaagggcct gggtacatct
attacagtgg gagcgcctac 180

methionine, leucine, or histidine; amino acid z1 is selected from glutamine or
lysine; amino acid a1’ is selected from serine, threonine, alanine, histidine,
tyrosine, or phenylalanine; amino acid b1’ is selected from tyrosine, leucine,
aspai‘agine, or glycine; amino acid ¢1' is selected from serine, glutamine,
isoleucine, or lysine; amino acid di' is selected from threonine, phenylalanine,
tyrosine, alanine, or serine; amino acid e1’ is proline; amino acid f1' is
selected from leucine, phenylalanine, tryptophan, serine, or arginine; and
amino acid g1’ is selected from threonine or serine; and wherein the
polypeptide, in association with an antiboéy heavy chain, binds TR-2.

[061] In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comptising at least two complementarity

| determining regions (CDR) selected from CDR1b, CDR2b, and CDR3b,
wherein the polypeptide, in association with an antibody heavy cﬁain, binds
TR-2. In certain embodiments, a polynuclectide comprises a sequence
encoding a polypeptide comprising CDR1b, CDR2b, and CDR3b, wherein the
polypeptide, in association with an antibody heavy chain, binds TR-2.

[082] In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide compriréing an antibody light chalin variable
region. In certain embodiments, a polynuclectide comptises a sequence
encoding a polypeptide comprising a human antibody light chain variable
region. In certain embodiments, a polynucleotide comprises a sequence
encoding a polypeptide comprising a light chain constant region. in certain
embodiments, a polynucleotide comprises a sequence encoding a
polypeptide comprising a human light chain constant region. In certain
embodiments, a polynucleétide comprises a sequence encoding a
polypeptide comprising an amino acid sequence as set forth in SEQ ID NO: -
36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ
ID NO: 48, SEQ 1D NC: 48, SEQ 1D NO: 50, SEQ ID NO: 52, SEQ ID NO: 54,
SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID
NO: 64, SEQ ID NO: 66, or SEQ ID NO: 88. In ceriain embodiments, a
polynucleotide comprises a sequence encoding a polypeptide comprising a
non-human light chain constant region. In certain embodiments, a
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ggagtggatt tacaacccgt ccctcaagag atatcagtag acacgtctaa gaaccagttc 240 tcgagttacc  tccctgaagc
tgagct ctgt gactgccgeg gacacggccg tgtattactg tgcgagagat 300 gacagcagtg gctggggttt tgactactgg
ggccagggaa tcctggtcac cgtotectca 360 <210> 6

polynucieotide comprises a sequehce encoding a polypeptide comprising a
light chain constént region of a species other than human.

[063] In certain embodiments, a polynucleotide comprises a -
sequence encoding a polypeptide comprising at least one complementarity
détermining region ‘(CDH) selected from amino acids 24 to 34 of SEQ ID NO:
36; amino acids 50 to 56 of SEQ ID NO: 36; amino acids 89 to 97 of SEQ ID
NO: 36; amino acids 24 to 34 of SEQ ID NO: 38; amino acids 50 to 56 of SEQ
ID NO: 38; amino acids 89 to 97 of SEQ ID NO: 38; émino acids 24 to 34 of
SEQ 1D NO: 46; amino acids 50 to 56 of SEQ ID NO: 40; amino acids 89 to
97 of SEQ ID NQO: 40; amino acids 24 to 34 of SEQ I1D NO: 42; amino acids
50 to 56 of SEQ ID NO: 42; amino acids 82 to 97 of SEQ ID NO: 42; amino
acids 24 to 34 of SEQ ID NO: 44; amino acids 50 to 56 of SEQ ID NO: 44;
amino acids 89 to 97 of SEQ 1D NO: 44; amino acids 24 to 34 of SEQ ID NO:
46; amino acids 50 to 56 of SEQ ID NO: 46; amino acids 89 to 97 of _SEQ ID
NQ: 46; amino acids 24 10 40 of SEQ ID NO: 48; amino acids 56 to 62 of SEQ
ID NO: 48; amino acids 95 to 103 of SEQ ID NO: 48; amino acids 24 to 39 of
SEQ ID NO: 50; amino acids 55 to 61 of SEQ 1D NO: 50; amino acids 84 to
102 of SEQ ID NQ: 50; amino acids 24 to 40 of SEQ ID NO: 52; amino acids
56 to 62 of SEQ 1D NO: 52; amino acids 95 to 103 of SEQ 1D NO: 52; amino
acids 24 to 34 of SEQ ID NO: 54; amino acids 50 to 56 of SEQ ID NO: 54;
amino acids 89 io 87 of SEQ ID NO: 54; amino acids 24 to 34 of SEQ {D NO:
56:; amino acids 50 to 56 of SEQ ID NO: 56; amino acids 89 to 97 of SEQID .
NO: 56; amino acids 24 to 40 of SEQ ID NQ: 58; amino acids 58 to 62 of SEQ
ID NO: 58; amino acids 95 to 103 of SEQ 1D NO: 58; amino acids 24 to 34 of
SEQ ID NO: 60; amino acids 50 io 56 of SEQ ID NO: 60; amino acids 89 to
g7 of SEQ ID NO: 60; amino acids 24 to 34 of SEQ ID NO: 62; amino acids
50 to 56 of SEQ ID NO: 62; amino acids 89 to 97 of SEQ ID NO:; 62; amino
acids 24 to 35 of SEQ ID NO: 64; amino acids 51 {0 57 of SEQ ID NO: 64;
amino acids 90 to 88 of SEQ ID NO: 64; amino acids 24 to 34 of SEQ ID NO:
66; amino acids 50 to 57 of SEQ ID NO: 66; amino acids 89 io 97 of SEQ ID
NO: 66; amino acids 24 to 34 of SEQ D NQO: 68; amino acids 50 to 56 of SEQ
ID NO: 68; and amino acids 89 to 87 of SEQ ID NO: 68, wherein the
polypeptide, in association with an antibody heavy chain, binds TR-2. In

37



<211>120 <212><213>PRT Homo - sapiens <400> 6 Gin Val Gin Lela Gin Glu Set Gly P o Gly
Len Val Lys Pro Set Gin 151015 Thr Len Set Len Thr Cys Thr Val Set Gly Gly Set lle Set Set Gly
202530 Gly His Tyr Trp Set Trp lle Arg Gin His Pro Gly Lys Gly Len Gin 354045 Trp tie Gly Tyr lle Tyr
Tyr Set Gly Set Ala Tyr Tyr Asn Pro Set 505560 Len Lys Set Arg Val Thr lle Set Val Asp Thr Set Lys

Ash Gin Pits G3208580SRHLARLISIAS6 SRIQ/EITRAALA AlSCABRY dladdidur Tyr 859095 Cys

Ala Arg Asp Asp Set Set Gly Trp Gly hé Asp Tyr Trp GéGin 100105110 Gly lle Len 115 <210> 7
<211> 360 <2BOlyISRIKe sPmipisinGat sastiwLfimSDRs of SEQ ID NCS. 36, 38, 40,

42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, or 68. In certain embodiments,
a polynucleotide comprises a sequénce encoding a polypeptide comptising -
three of the CDRs of SEQ ID NOS. 386, 38, 40, 42, 44, 48, 48, 50, 52, 54, 56,
58, 60, 62, 64, or 68.

[064] In certain embodiments, a polynucleotide comprises a. |
sequence encoding a polypeptide comprising amino acids 24 to 34 of SEQ ID
NO: 36, amino acids 50 1o 56 of SEQ 1D NO: 36, and amino acids 89-97 of
SEQ ID NO: 36. In certain embodiments, a polynucledtide comprises a
sequence encoding a polypeptide comprising amino acids 24 to 34 of SEQ ID
NO: 38, amino acids 50 to 56 of SEQ 1D NO: 38, and amino acids 89 to 97 of
SEQ ID NO: 38, In certain embodiments, a polynuciéqtide comprises a
sequence encoding a polypeptide comprising amino acids 2410 34 of SEQ ID
NO: 40, amino acids 50 to 58 of SEQ ID NO: 40, and amino acids 89 to 97 of
SEQ ID NO: 40, In certzain embodiments, a polynucleotide comprises a
sequénce encoding a polypeptide comptising amino acids 24 to 34 of SEQ ID
NO: 42, amino acids 50 to 56 of SEQ ID NO: 42, and amino acids 89 to 97 of
SEQ ID NO: 42. In certain embodiments, a polynucieotide comprises a
sequence encoding a polypeptide comprising amino acids 24 1o 34 of SEQ ID
NO: 44, amino acids 50 to 56 of SEQ ID NO: 44, and amino acids 89-97 of
SEQ ID NQ: 44, In cettain embodiments, a pblynucieotide comprises a
sequence encoding a polypeptide comprising amino acids 24 to 34 of SEQ ID
NO: 48, amino acids 50 to 56 of SEQ ID NO: 46, and amino acids 88 to 97 of
SEQ ID NO: 46. In certain embodiments, a polynucleotide comprises a

| sequence encoding a polypeptide comprising amino acids 24 to 40 of SEQ 1D
NO: 48, amino acids 56 to 62 of SEQ ID NO: 48, and amino acids 95 to 103 of
SEQ ID NO: 48, In certain embodiments, a polynucleotide comptises a
sequence encoding a polypeptide comprising amino acids 24 fo 39 of SEQ ID
NQO: 50, amingo acids 55 to 61 of SEQ ID NO: 50, and amino acids 94 to 102 of
SEQ ID NO: 50. In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising amino acids 24 to 40 of SEQ ID
NO: 52, amino acids 56 to 62 of SEQ 1D NO: 52, and amino acids 95 o 103 of
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<213>Homo  <400> 7 caggtgcagc tgcaggagtc gggeccagga ctggtgaagc cttcacagac cctgtocctc 60
acctgcactg ctccatcagc agtggtggtc actactggag ctggatccge 120 tctctggtgg — cagcacccag tacaacccegt
ggaagggcct ccctcaagag ggagtggatt tcgagttacc gggtacatct atatcagtag attacagtgg acacgtctaa
gagcgcctac gaaccagttc

SEQ ID NO: 52. In certain embodiments, a polynucleotide comprises a
sequence encoding a polypeptide comprising 24 1o 34 of SEQ ID NO: 54, |
amino acids 50 to 56 of SEQ ID NO: 54, and amino acids 89 to 97 of SEQ D
NQO: 54. In certain embodiments, a polynucleotide comprises a sequence
encoding a polypeptide comprising amino acids 24 to 34 of SEQ ID NO: 56,
amino acids 50 to 56 of SEQ ID NO: 56, and amino acids 89 to 97 of SEQ ID
NO: 56, In certain embodiments, a polynucleotide comprises a sequence
encoding a polypeptide comprising amino acids 24 to 40 of SEQ ID NO: 58,
amino acids 56 to 62 of SEQ 1D NO: 58, and amino acids 95 fo 103 of SEQ ID
NQ: 58, In certain embodiments, a polynucleotide comprises a sequence
encoding a polypeptide- comptising amino acids 24 to 34 of SEQ 1D NO: 60,
amino acids 50 to 56 of SEQ ID NO: 60, and amino acids 89-97 of SEQ ID
NQ: 60. In ceriain embodiments, a polynucleotide comprises a sequence
encoding a polypeptide comprising amino acids 24 to 34 of SEQ iD NQO: 62,
amino acids 50 {o 56 of SEQ ID NO: 62, and amino acids 88 to 97 of SEQ ID

- NO: 62. In certain embodiments, a polynucleotide comprises a sequence
encoding a polypeptide comprising amino acids 24 to 35 of SEQ 1D NO: 64,
amino acids 51 to 57 of SEQ ID NO: 84, and amino acids 80 to 88 of SEQ ID
NQ: 84. In certain embodiments, a polynucleotide comprises a sequence
encodiﬁg & polypeptide comprising aminoc acids 24 to 34 of SEQ ID NO: 66,
amino acids 50 to 57 of SEQ ID NO: 68, and amino acids 89 to 87 of SEQ ID
NO: 66. In certain embodiments, a polynucleotide comprises a sequence
encoding a polypeptide comprising amino acids 24 to 34 of SEQ ID NO: 68,
amino acids 50 to 56 of SEQ ID NO: 68, and amino acids 82 to 97 of SEQ ID
NO: 68. |

[065] In certain embodiments, this application discusses certain .

polynucieotides encoding antibody heavy and light chains. In certain
embodiments, this application discusses certain polynucieotides encoding an
antibody heavy chain variable region. In certain embodiments, this
application discusses certain polynucleotides encoding a human antibody
heavy chain variable region. In certain embodiments, this application
discusses certain polynucleotides encoding antibody light chain variable
regions. In certain embodiments, this application discusses certain
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180 240 tccctgaagc tgagctctgt gactgccgeg gacacggccg tgtattactg tgcgagagat 300 gacagcagtg
gctgggattt tgactactgg ggccagggaa tcctggtcac cgtctoctca 360 4/90 <210> B <211> 120 <212> PRT
<213> Homo sapiens <400> 8 Gin Val Gin Leu Gin Glu Set Gly Pro Gly Lou Val Lys Pro Bar Gin
151015 Thr Leu Set Leu Thr Cys Thr Val Set Gly Gly Sex lle Set Bar Gly 202530 Gly His Tyr Trp Set

Tip le Arg Gin i FRaaBllbUs AN ARY B ALY S G Uil SPGB e Set Ala Tyr Ty

Asn Pro Set 505560 Leu Lys Set Arg Val Thr lle Set Val’Asp Thr Set Lye Asn Gin Phe 65707580 Set
Leu Lys Leu Seeiaip eaiadimenisiaias splicalion siscussop gsgads rwNpleatipasp Asp Bar Set Gly

I;pl éi'be“,f AR JIEITERE I hPAGEN h hRHCYALERE MRJiGE! RAbdd@hhitiokinéhtg 11> 363
this application discusses certain polynucleotides encoding a human antibody
heavy chain constant region. In certain embodiments, this application
discusses(certain polynucleotides encoding an antibody heavy chain constant
region of a species other than human. In certain embodiments, this
arjplic'ation discusses certain polynucleotides encoding antibody light chain
constant regions. In certain embodiments, this application discusses ceriain
polynucleotides encoding a human antibody light chain constant region. In
certain embodiments, this application discusses certain polynucieoctides
encoding an antibody light chain constant region of a species other than
human. in certain embodiments, this application discusses certain
polynucleotides encoding a single-chain antibody. - | :

[066] In certain embodiments, these antibody heavy and light
chain polynucleotides and polypeptides are human antibody heavy and light
chain polynucleotides and polypeptides. In certain embodiments a
polynuciectide comprises a nucleotide sequence as set forth in SEQ ID NOS.
SEQID NOs: 1, 3,5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35,
37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 81, 83, 65, or 67. In certain
embodiments, a polynucleotide comprises a nucleotide sequence that has
one or more deletions, additions, and/or substitutions of one or more
nucleotides of those sequences. In certain embodiments, a polyhucleotide
comprises a nucleotide sequence encoding an amino acid sequence
comptising an amino acid sequence as set forth in SEQ ID NOS: 2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44; 46, 48,
50, 52, 54, 56, 58, 60, 62, 64, 66, or 68. In certain embodiments, variable
region sequences comprising complementarity determining regions (CDRs),
e.g., CDR1 through CDRS, are provided. In certain embodiments, variable
region polynucleotides and polypeptides are human variable region
polynuclectides and polypeptides.

[067] The term "naturally occurring nucleotides” includes
deoxyribonucleotides and ribonucleotides. Deoxyribonucleotides include, but
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<213> Homo sapiens 105 110 <400> 9 caggtgcagc tggtggagtc tgggggagge ttggtcaagc ctggagggto
cctgagactc 60 tcctgtgcag cctectggatt caccttcagt gactactaca tgaactggat ccgeccaggcet 120 ccagggaagg
gactggagtg ggtttcacac attagtagta gtggtagtat cttagactac 180 gcagactctg tgaagggccg attcaccatc
tccagggaca acgccaagaa ctcactgtat 240 ctgcaaatga acagectgag agtcgaggac acggccgtgt attactgtgc

gagagatggg 3QP: not limited to, adenosine, guanine, cytosine, and thymidine.
Ribonucleotides include, but are not limited to, adenosine, cytoéine,
thymidine, and uracil. The term "modified nucleotides” includes, but is not
limited to, nucleotides with modified or substituted sugar groups and the like.
The term "polynuclectide linkages" includes, but is not limited to,
polynuclectide linkages such as phosphorothioate, phosphorodithioate,
phosphoroselenoate, phosphorodiselenoate, phosphoroaniiothioate,
phoshoraniladate, phosphoroamidate, and the like. See, e.g., LaPlanche et
al. Nucl. Acids Res. 14:9081 (1986); Stec et al. J. Am. Chem. Soc. 106:6077
(1984); Stein et al. Nucl. Acids Res. 16:3209 (1988); Zon et al. Anti-Cancer
Drug Design 6:539 (1991); Zon et al. Oligonuclectides and Analogues: A
Practical Approach, pp. 87-108 (F. Eckstein, Ed., Oxford University Press,
Oxford England (1991)); Stec et al. U.8. Patent No. 5,151,510; Uhimann and
Peyman Chemical Reviews 90:543 (1990). In ceriain embodiments, a

~ polynuciectide can inciude a label for detection.

[068] The term “isolated polypeptide” refers to any polypeptide
that (1) is free of at least some proteins with which it would normally be found,
(2) is essentially free of other proteins from the same source, €.g., from the
same species, (3) is expressed by a cell from a different species, or (4) does
not occur in nature.

[069] The terms "polypeptide,” “peptide,” and “protein” are used
interchangeably herein and refer fo a polymer of two or more amino acids
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide
isosteres. The terms apply to amino acid polymers containing naturally
occurring amine acids as well as amino acid polymers in which one or more
amino acid residues is a non-naturally occurring amino acid or a chemical
analogue of a naturally occurring amino acid. An amino acid polymer may
contain one or more amino acid residues that has been modified by one or
more natural processes, such as post-translational processing, and/or one or
more amino acid residues that has been modified by ohe or more chemical
modification techniques known in the art.

[070] A “fragment” of a reference polypeptide refers to a
contiguous stretch of amino acids from any portion of the reference
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gctgcagctg gtacggatgc ttttgatctc tggggccaag ggacaatggt caccgtctct 360 tca 363 <210> 10
<211> 121 <212> PRT <213> Homo sapiens <400> 10 Gin Val Gin Leu Val Glu Set Gly Gly Gly Leu
Val Lys Pro Gly Gly 151015 Set Leu Arg Leu Set Cys Ala Ala Set Gly Phe Thr The Set Asp Tyr
202530 5/90 Tyr Met Asn Trp lle Arg Gin Ala Pro Gly Lys Gly Lets Glu Trp Val 354045 Set His lle Ser

Set Set Gly Sﬁ&i{%ﬁg@?gﬁﬁ%@ﬂ%w SR IS0 A BidIRRghAsg Asp Asn Ala

Lys Asn Set Let 07580 ] t Asn Set Lets Arg Val Glu Asp Thr Ala Val Tyr Tyr Cys
the reference polypeptide.

[071] A “variant” of a reference polypeptide refers fo a
polypeptide having one or more amino acid substitutions, deletions, or
insertions relative to the reference polypeptide. In gertain embodiments, a
variant of a reference polypeptide has an altered post-translational
modification site (i.e., a glycosylation site).- In certain embodiments, both a
reference polypeptide and a variant of a reference polypeptide are specific
binding agents. In certain embodiments, both a reference polypeptide and a
variant of a reference polypeptide are antibodies.

[072] Variants of a reference polypeptide include, but are not

| limited to, glycosylation variants. Glycosylation variants include variants in
which the number and/or type of glycosylation sites have been altered as
compared to the reference polypeptide. In certain embodiments,
glycosylation variants of a reference polypeptide comprise a greater ora
lesser number of N-linked glycosylation sites than the reference polypeptide.
In certain embodiments, an N-linked glycosylation site is characterized by the
sequence Asn-X-Ser or Asn-X-Thr, wherein the amino acid residue
designated as X may be any amino acid residue except profine. In certain

- embodiments, glycosylation variants of a reference polypeptide comprise a
rearrangement of N-linked carbohydrate chains wherein one or more N-iinked
glycosylation sites (typically those that are naturally occurring) are eliminated
and one or more new N-linked sites are created.

[073] Variants of a reference polypeptide inciude, but are not
limited to, cysteine variants. In certain embodiments, cysteine variants
include variants in which one or more cysteine residues of the reference
polypeptide are replaced by one or more non-cysteine residues; and/or one of
more non-cysteine residues of the reference polypeptide are replaced by one

* or more cysteine residues. Cysteine variants may be useful, in certain
embodiments, when a patticular polypeptide must be refolded into a
biologically active conformation, e.g., after the isolation of insoluble inclusion
hodies. In certain embodiments, cysteine variants of a reference polypeptide
have fewer cysteine residues than the reference polypeptide. In certain

42



859095 Ala Arg Asp Gly Ala Ala Ala Gly Thr Asp Ala Phe Asp Lets Trp Gly 100105110 Gin Gly Thr
Met Val Thr Val Set Set 115 <210> 11 <211> 366 <212> DNA <212> Homo sapiens 120 <400> 11

caggtgcagc tggtggagtc tgggggaggc gtggtecage cctgagactc 60 ctgggaggtc tectgtgeag cgtctggatt
caccttcagt tactatggca tacactgggt ccgccaggcet 120 ccaggcaagg ggctggagtg. ggtggeagtt atatggtatg
atggaagtaa tagatasdahaffs, cysteine variants of a reference polypeptide have an even

number of cysteines to minimize interactions resulting from unpaired
| cysteines. In certain embodiments, cysteine variants have more cysteine
residues than the native protein.

' [074] A “derivative” of a reference polypeptide refers to: a
polypeptide: (1) having one or more modifications of one or more amino acid
residues of the reference polypeptfde; and/or (2) in which one or more
peptidyl I'inkages- has been replaced with one or more non-peptidyl Iinkageé;
and/or (3) in which the N-terminus and/or the C-terminus has been modified.
Certain exemplary modifications inciude, but are not limited 'to, acetylation,
acylation, ADP-ribosy!aﬁon, amidation, biotinylation, covalent attachment of
flavin, covalent attachment of a heme moiety, covalent attachment of 2
nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid
derivative, covalent attachment of phosphotidylinositol, cross-linking,
cyclization, disulfide bond farmation, demethylation, formation of covalent
cross-links, formation of cystine, formation of pyrogiutamate, formylation,
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation,
iodination, methylation, myristoylation, oxidation, proteolytic processing,
phosphorylation, prenylation, racemization, selenoylation, suffation, transfer-
RNA mediated addition of amino acids to proteins such as arginylation, and
ubiquitination. In cerfain embodiments, both a reference polypeptide and a
dei"ivative of a reference polypeptide are specific binding agents. In certain
embodiments, both a reference polypeptide and a derivative of a reference
polypeptide are antibodies. |

[075] Polypeptides include, but are not limited to, amino acid
sequences modified either by natural processes, such as posti-translational
processing, or by chemical modification techniques that are well known in the
att. . In certain embodiments, modifications may occur anywhere in a
polypeptide, including the peptide backbone, the amino acid side-chains and
the amino or carboxyl termini. In certain such embodiments, the modifications
may. be present to the same or varying degrees at several sites in a given
polypeptide. In certain embodiments, a given polypeptide contains many
types of modifications such as deletions, additions, and/or substitutions of one
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gcagactccg tgaagggccg attcaccatc tccagagaca attccaagaa cacgctgtat 240 ctgcaaatga acagectgag
agccgaggac acggctgtgt attactgtgc gagagggagg 300 tatagcagct cgtcctggtg gtacttcgat ctctggggcec
gtggcaccot ggtcactgtc 360 tcctca 366 <210> 12 <211> 122 <212> PAT <213> Homo sapiens
<400> 12 Gin Val Gin Lets Val Glu Set Gly Gly Gly Val Val Gin Pro Gly Arg 151015 Set Lets Arg Lets

Set Cys Ala Algr a4 /el Rie ZBiaBlae SaktvE Tv628R3016 betraiisfia Halehts, Gin Ala Pro Gly Lys
Gly Leu Glu Trp Val 354045 Ala Val lle Trp Tyr Asp Gly Set Asn Lys Tyr Tyr Ala Asp Ser Val SO5560

Lys Gly Arg PHOYRPRISSIGY Be pRE GG 2YdNcY#it L Gichisygnghegand branched

cyclic polypeptides may result from posi-transiational natural processes
(including, but not limited to, ubiquitination) or may be made by synthetic
methods. The term “polypeptide” also encompasses sequences that
comprise the amino acid sequences of the heavy chain and/or fight chain of
an antibody selected from Ab A, Ab B, Ab C, Ab D, AbE, Ab F, Ab G, Ab H,.
Ab 1, Ab J, Ab K, Ab L, Ab M, Ab N, Ab O, Ab P, and Ab Q, as described

‘below (see SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,
32, 34, 36, 38, 40, 42, 44, 45, 48, 50, 52, b4, 56, 58, 60, 62, 64, 66, and 68).
The term “polypeptide” also encompasses sequences that have one or more
deletions, additions, and/or éubsﬁtutions of one or more amino acids of those
sequences. in certain embodiments, certain polypeptide sequences comptrise
at least one complementarity determining region (CDR).

[076] - In certain embodiments, a polypeptide comprises at least
one complementarity determining region (CDR) selected from CDR1a,
CDR2a, and CDR3a wherein CDR1a comprises the amino acid sequence a b
cdefghijkl, wherein amino acid a is glycine, amino acid b is selected from
glycine, tyfosine, or phenylaianine; amino acid ¢ is selected from serine or
threonine; amino acid d is selecied from isoleucine or phenylalanine; amino
acid e Is selected from serine, threonine, or asparagine; amino acid f is
selected from serine, aspartic acid, tyrosine, asparagine, threonine, or glycine;
amino acid g is selected from glycine, aspartic acid, ot tyrosine; amino acid h
is selected from glycine, aspartic acid, tyrosine, asparagine, or serineg; amino

- acid i is selected from tyrosine, isoleucine, histidine, methionine, or
tryptophan; amino acid | is selected from asparagine, tyrosine, histidine,
serine, or phenylalanine; amino acid k is tryptophan or is not present; and
amino acid | is serine or Is not present; wherein CDR2a comprises the amino
acidsequencemnopgrstuvwxyza'b' ¢, wherein amino acid m is
selected from tryptophan, tyrosine, histidine, valine, glutamic acid, or serine;
amino acid n is selected from methionine or isoleucine; amino acid o is
selected from asparagine, tyrosine, serine, fryptophan, or histidine; amino
acld p is selected from proline, tyrosine, setine, arginine, histidine, or
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Lets Gin Met Asn Set Lets Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095 6/90 Ala Arg Gly Arg Tyr
100 Gly Arg Gly Thr Len 115 Ser Ser Ser Val Thr Val 120 Ser Trp Trp Tyr Pile 105 Ser Ser Asp Len
Trp 110 <210> 13 <211> 366 <212> DNA <213> Homo sapiens <400> 13 caggtgcagg acctgcactg
ccagggaagg coctecctca aagctaacct cgtggattta tcctca ctgagcagtc tctctggtgg gactggagtg agagtcgagt

ctgtgaccac gt a fe ey : 190 : gac
ctggtgaagc aa%%é%&%gﬁé%%%%%%aaggggggtggccgt&agt? %cgéﬁt%gég%ﬁ%t’aét%t%ggéggggga;aa I?:%Eggf gtgggagcac
ccaagaacca aamjyrgaly adggslected FomiBRine s BbaGRRINDBGIR §JRR0ISE ?gg(j@m:tccctg 240

g?ﬁﬁj;fgfgﬁs%g%%%g gﬁx@ng?%%m@\%%%ﬁlé?anﬁ%%cm%éﬂqmsapiens <400> 14
2025 :spelt?agi:'?e, t?xregnirgg,(ztérhﬁg, Es%ilégcszigg.lgrWrréléﬁx%;saergﬂlﬁ%uagg 8 ss Thr Val Ser Gly Gly

selected from threonine, tyrosine, leucine, lysine, asparagine, or isoleucine;

amino acid v is selected from glycine, tyrosine, aspartic acid, or cysteine;

amino acid w is selected from tyrosine or asparagine; amino acid x is selected

from alanine or proline; amino acid y is selected from glutamine, serine, or

aspartic acid; amino acid z is selected from lysine, leucine, or serine; amino

acid &’ is selected from phenylalanine, lysine, or valine; amino acid b’ Is

selected from giutamine, setine, or lysine; and amino acid ¢’ is glycine or is

not present; wherein CDR3a comprises the amino acid sequence &’ ¢’ f g’ i’ P
fRIm o p g rstuvw, wherein amino acid d' is selected from
tryptophan, aspartic acid, glycine, serine, or glutan‘wic.acid; amino acid ' is
selected from asparagine, aspartic acid, glycine, arginine, serine, valine, or
leucine: amino acid f is selected from histidine, sering, alanine, tyrosine,
proline, asparagine, glycine or threonine; amino acid ¢’ is selected from
tyrosine, serine, alanine, arginine, tryptophan, glycine or valine; amino acid i’
is selected from glycine, alanine, serine, asparagine, methionine, tyrosine,
tryptophan, cysteine, or aspartic acid; amino acid ' is selected from serine, -
tryptophan, glycine, phenylalanine, aspartic acid, tyrosine, or threonine; amino
acid | is selected from glycine, threonine, serine, leucine, valine, asparagine,
tryptophan, or tyrosine; amino acid k' is selected from serine, phenylalanine,
aspartic acid, tryptophan, glycine, or tyrosine, or is not present; amino acid I
is selected from histidine, aspartic acid, alanine, fryptophan, tyrosine, serine,
phenylalanine, valine, or glycine, or is not present; amino acid m’ is selected
from phenylalanine, tyrosine, glutamic acid, proline, aspartic acid, cysteine,
isoleucine, or methionine, or is not present; amino acid v’ is selected from
aspartic acid, phenylalanine, alanine, leucine, or serins, or is not present;
amino acid o' is selected from tyrosine, leucine, aspartic acid, phenylalanine,
profine, or valine, or is not present; amino acid p’ is selected from leucine,
aspartic acid, or tyrosine, or is not present; amino acid q' is selected from
serine or tyrosine, or is not present; amino acid ¢ is tyrosine or is not present;



Tyr Trp Ser Trp lle Arg Gin Pro Pro Gly Lys fly Leu Glu Trp lle 354045 Gly Tyr lle Tyr Tyr Set Gly Ser
Thr Lys Tyr Asn Pro Set Len Lys 505560 Ser Arg Val Tilt Ile Ser Val Asp 6570 Lys Len Thr Set Val Thr
Tilt Ala Asp Thr Ala 8590 Val Tyr Tyr Cys Ala 95 Arg Asp Ser Pro Arg fly 100 Pile Set fly Tyr Gin 105
Ala Pile Asp Set Trp 110 Gly Gin fly Thr Len Val Tilt Val Sat Set 115120 <210> 15 <211> 360 <212>

3?(32;22? HOMERARIEDS 1€/90e s iFokm giycﬁ?eggfqme%%ﬁ%? SeAEHtAAdhegaligaage
t' is selected from glycine or methionine, or is not present; amino acid U’ is
selected from methionine or aspartic acid, or is not present; amino acid v’ is
selected from aspartic acid or valine, or is not present; and amino acid w' is '
valine or is not presént; and wherein the polypeptide, in association with an
antibody light chain, binds TR-2. _

0771 In certain embodiments, a polypeptide comprises at least
two complementarity determining regions (CDR) selected from CDR1a,
CDR2a, and CDR3a, wherein the polypeptide, in association with an antibody
light chain, binds TR-2. In certain embodiments, a polypeptide comptises
CDR1a, CDR2a, and CDR3a, wherein the polypeptide, in association with an
antibody light chain, binds TR-2.

[078] In certain embodiments, a polypeptide comprises an
antibody heavy chain variable region. In certain embodiments, a polypeptide
comprises a human antibody heavy chain variable region. In certain
embodiments, a polypeptide comprises a heavy chain constant region. In
certain embodiments, a polypeptide comprises a human heavy chain constant
region. In certain embodiments, a polypeptide comprises an amino acid
sequence as set forth in SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ
ID NO: 8, SEQID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 186,
SEQ 1D NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ iD -
NQO: 26, SEQ ID NO: 28, SEQ 1D NO: 30, SEQ ID NQ: 32, or SEQ ID NO: 34,
In certain embodiments, a polypeptide comprises a non-human heavy chain
constant region. In cettain embodiments, a polypeptide comprises a heavy
chain constant region of a species other than human.

[078] ~  Incertain embodiments, a polypeptide comprises at least
one complementarity detérmining region (CDRY) selected from amino acids 26
to 35 of SEQ ID NO: 2; amino acids 50 to 66 of SEQ ID NO: 2; amino acids
99 to 110 of SEQ ID NO: 2; amino acids 26 to 37 of SEQ ID NO: 4; amino
acids 52 to 67 of SEQ ID NO: 4; amino acids 100 to 109 of SEQ ID NC: 4;
amino acids 26 to 37 of SEQ ID NO: 6; amino acids 52 to 67 of SEQ ID NO:
8; amino acids 100 to 109 of SEQ ID NO: 6; amino acids 26 o 837 of SEQ ID .
NO: 8; amino acids 52 to 87 of SEQ ID NO: 8; amino acids 100 to 109 of SEQ
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cotgtocctc 60 acctgcactg tctctggtgg ctccatcagc agtgataatt actactggag ctggatccge 120 cagcacccag
ggaagggcct ggagtggatt gggtacatct attacagtgg gagcacctac 180 tacaacccgt ccctcaagag tcgagttacc
atatcagtag acacgtctaa gaaccagttc 240 tccctgaagc tgagctctgt gactgccgeg gacacggcecg tgtattactg
tgcgagagga 300 tgatatctgg gttaactgga actttctttt

ID NO: 8; amino acids 26 to 35 of SEQ ID NO: 10, amino acids 50 to 66 of
SEQ ID NO: 10; amino acids 99-110 of SEQ ID NO: 10; amino acids 26 to 35
of SEQ ID NO: 12; amino acids 50 to 66 of SEQ ID NO: 12; amino acids 99-
111 of SEQ ID NO: 12; amino acids 26 to 35 of SEQID NO: 14; amino acids
50 to 65 of SEQ ID NO: 14; amino acids 98 to 111 of SEQ ID NO: 14; amino
acids 26 to 37 of SEQ ID NO: 16; amino acids 52 to 67 of SEQ ID NO: 16;
amino acids 100 to 109 of SEQ D NO: 16; amino acids 26 to 35 of SEQ D
NO: 18; amino acids 50 to 66 of SEQ ID NO: 18; amino acids 99 to 105 of
SEQ ID NO: 18; amino acids 26 to 35 of SEQ ID NO: 20; amino acids 50 to
66 of SEQ ID NO: 20; amino acids 99 to 118 of SEQ ID NO: 20; amino acids
26 to 35 of SEQ ID NO: 22; amino acids 50 to 66 of SEQ ID NO: 22; amino
acids 99 to 118 of SEQ ID NO: 22; amino acids 26 to 35 of SEQ ID NO: 24;
amino acids 50 to 65 of SEQ ID NO: 24; amino acids 98 fo 108 of SEQ ID
NQ: 24; amino acids 26 to 35 of SEQ ID NO: 26; amino acids 50 {0 66 of SEQ
ID NO: 26; 'amir‘to acids 99 to 110 of SEQ ID NO: 28; amino acids 26 to 35 of
SEQ D NO: 28; amino acids 50 to 66 of SEQ 1D NO: 28; amino acids 99 to
117 of SEQ ID NO: 28; amino acids 26 to 37 of SEQ ID NO: 30; amino acids
52 to 67 of SEQ ID NO; 30; amino acids 100 to 111 of SEQ ID NO: 30; amino

 acids 26 to 37 of SEQ 1D NO: 32; amino acids 52 to 67 of SEQ 1D NO: 32;
amino acids 100 to 111 of SEQ ID NO: 32; amino acids 26 1o 37 of SEQ ID
NQO: 34; amino acids 52 to 67 of SEQ ID NO: 34; and amino acids 100 to 111
of SEQ ID NO: 34,, wherein the polypeptide, in association with an antibody
light chain, binds TR-2. In certain embodiments, a polypeptide comprises at
loast two of the CDRs of SEQ ID NOS. 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24, 26, 28, 30, 32, or 34, In certain embodiments, a polypeptide comprises at
least three of the CDRs of SEQ 1D NOS. 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24, 26, 28, 30, 32, or 34.

[080] In certain embodiments, a polypeptide comprises amino
acids 26 to 35 of SEQ 1D NO: 2, amino acids 50 to 66 of SEQ ID NO: 2, and
amino acids 29 fo 110 of SEQ ID NO: 2. In certain embodiments, a
polypeptide comprises amino acids 26 to 37 of SEQ ID NO: 4, amino acids 52
to 67 of SEQ ID NQ: 4, and amino acids 100 to 109 of SEQ ID NO: 4. In
certain embodiments, a polypeptide comprises amino acids 26 to 37 of SEQ
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ggccaaggga caatggtcac cgtctcttca 360 <210> 16 <211> 120 <212> PRT <213> Homo sapiens <400>
16 Gin Val Gin Let' Gin Glu Ser Gly 15 Pro Gly Leu Val Lys Pro Set Gin 1015 Thr Leu Ser Let' Thr
Cys Thr Val Set Gly Gly Set lle Set Set Asp 202530 Asn Tyr Tyr Trp Set Trp lle Arg Gin His Pro Gly
Lys Gly Leu Glu 354045 Trp lle Gly Tyr lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser 505560 Leu

Lys Ser Arg VahGaa:s, leniaes ¥aibe 312 1670 5BeS ydnés anbhenith askiketobys e Set Set Val
Thr Ala Ala Asp_ Thr Ala Val Tlér I r 859095 Cys Ala Arg Gly 100 Val Mn Trp Mn Phe Let' Phe Asp lle
e

Trp Gly Gin 105126C3lY M PrANEIRLIBENTS 2 Bo\Reptde rIPIRes 3MaHNA <213>
Homo sapiensakids 26 to 37 of SEQ ID NO: 8, amino acids 52 to 67 of SEQ 1D NO: 8, and

amino acids 100 to 108 of SEQ 1D NO: 8. In certain embodiments, a

| polypeptide comprises amino acids 26 to 35 of SEQ ID NO: 10, amino acids .
50 to 66 of SEQ ID NO: 10, and amino acids 92-110 of SEQ D NO: 10. In
certain embodiments, a polypeptide comprises amino acids 26 to 35 of SEQ
ID NO: 12, amino acids 50 to 66 of SEQ ID NO: 12, and amino acids 99-111
of SEQ ID NO: 12. In certain embodiments, a polypeptide comprises amino

. acids 26 1o 35 of SEQ 1D NO: 14, amino acids 50 to 65 of SEQ ID NO: 14,
and amino acids 98 to 111 of SEQ ID NO: 14. n certain embodiments, a
polypeptide comprises amino acids 26 o 37 of SEQ ID NO: 16, amino acids
52 to 67 of SEQ ID NO: 186, and amino acids 100 fo 102 of SEQ D NO: 18. in
certain embodiments, a polypeptide comprises amino acids 26 to 35 of SEQ |
ID NO: 18, amino acids 50 to 66 of SEQ ID NO: 18, and amino acids 99 to
105 of SEQ ID NO: 18. In certain embodiments, a polypeptide comprises
amino acids 26 to 35 of SEQ D NO: 20, amino acids 50 o 66 of SEQ ID NO:
20, and amino acids 98 to 118 of SEQ ID NO: 20. in certain embodiments, a
polypeptide comprises amino acids 26 to 35 of SEQ ID NO: 22, amino acids
50 to 66 of SEQ ID NO: 22, and amino acids 99 to 118 of SEQ ID NO: 22. In
certain embodiments, a polypepiide comprises amino acids 26 {o 35 of SEQ
ID NO: 24, amino acids 50 to 65 of SEQ ID NO: 24, and amino acids 98 to

' 108 of SEQ ID NO: 24. In certain embodiments, a polypeptide comprises

amino acids 26 to 35 of SEQ ID NO: 26, amino acids 50 to 86 of SEQ ID NC:
26, and amino acids 99 fo 110 of SEQ ID NO: 26. In certain embodiments, a
polypeptide comprises amino acids 26 to 35 of SEQ ID NO: 28, amino acids |
50 to 66 of SEQ ID NO: 28, and amino acids 99 to 117 of SEQ ID NO: 28. In
certain embodiments, a polypeptide comprises amino acids 26 to 37 of SEQ
1D NO: 30, amino acids 52 1o 67 of SEQ D NO: 30, and amino acids 100 to
111 of SEQ ID NO: 30. |n certain embodiments, a polypeptide corhprises
amino acids 26 to 37 of SEQ 1D NO: 32, amino acids 52 to 67 of SEQ ID NO:
32, and amino acids 100 to 111 of SEQ ID NO: 32. In certain embodiments, a
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<400> 17 caggtgcagc tggtggagtc tgggggaggc ctggagggtc cctgagactC 60 ttggtcaagc tcctgtgcag
cctctggatt caccttcagt gactactaca tgagctggat ccgccaggcet 120 ccagggaagg ggctggagtg ggtttcatac
attagtagaa gtggtagtac catatactaC 180 gcagactctg tgaagggccg attcaccatc tccagggaca acgccaagaa
ctcactgtat 240 ctgcaaatga acagcctgag agccgaggac acggcecgtgt attactgtge

polypeptide comprises amino acids 26 to 37 of SEQ 1D NO: 34, amino acids
52 to 67 of SEQ ID NO: 34, and amino acids 100 to 111 of SEQ 1D NO: 34,
[081] in pertain embodiments, a polypeptide comprises at least
onhe complementarity determining region (CDR) selected from CDR1b,
CDR2b, and CDR3b, wherein COR1b comprises a1 b1 ¢1 df et 1 g1 h1 il j1
k111 m1nt of pt g1, wherein amino acid al is selected from arginine or
lysine; amino acid b1 is selected from threonine, alanine, or serine; amino
acid ¢1 is serine; amino acid d1 is glutamine; amino acid el is selected from
serine or glycine; amino acid f1 is selected from isoleucine, leucine, or valine;
amino acid g1 is selected from serine, leucine, or arginine; amino acid h1 is
selected from threonine, serine, isoleucine, asparagine, arginine, histidine, or
tyrosine; amino acid i1 is selected from tyrosine, arginine, iryptophan, aspartic
acid, or serine; j1 is selected from leucine, isoleucine, asparagine, fyrosine, or
serine; amino acid k1 is selected from asparagine, glycine, valine, alanine, or
leucine; amino acid 1 is selected from tyrosine, alanine, or asparagine, or is
not present; amino acid m1 is selected from asparagine or lysine, or is not
present; amino acid n1 is selected from tyrosine, asparagine, or isoleucine, or
is not present; amino acid o1 is selected from leucine or tyrosine, or Is not
present; amino acid p1 is selected from aspartic acid or leucine, or is not
present; and amino acid q1 is selected from valine, ‘aianine, or threonine, or is
not present; wherein CDR2b comprises the amino acid r1 s1 t1 u1 vi wi x1,
wherein amino acid r1 is selected from alanine, aspartic acid, leucine,
tryptophan, glycine, or valine; amino acid s1 is selected from threonine,
valine, glycine, or alanine; amino acid t1 is serine; amino acid ut is selected
from serine, asparagine, or threonine; amino acid v1 is selected from leucine,
phenylalanine, or arginine; amino acid w1 is selected from glutamine, alanine,
or glutamic acid; and amino acid x1 is selected from serine, arginine, or
threonine; wherein CDR3b comprises the amino acid sequence y1 z1 a1’ bY’
c1' di’ et {1’ g1’, wherein amino acid y1 is selected from glutamine,
methionine, leucine, or histidine; amino acid z1 is selected from glutamine or
lysine; amino acid a1’ is selected from serine, threonine, alanine, histidine,
tyrosine, or phenylalanine; amino acid b1’ is selected from tyrosine, leucine,

asparagine, or glycine; amino acid ¢1’ is selected from serine, glutamine,
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gagatcttta 300 ggcggtatgg acgtctgggg ccaagggacc acggtcaccg tctcctca 348 8/90 <210> 18 <211>
116 <212> PRT - <213> Homo sapiens <400> 18 Gin Val Gin lieu Val Glu Ser Gly Gly Gly lieu Val Lys
Pro Gly Gly 151015 Ser lieu Arg lieu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr 202530 Tyr
Met Ser Trp lle Arg Gin Ala Pro Gly Lys Gly lieu Glu Trp Val 354045 Ser Tyr lle Ser Avg Ser Gly Ser

Thrlie Tyr TyrdIa ASRe>BF NaImD2mif & ¥ait A Rns- iR éarRSpinsHyAladire Asn Ser lieu

Tyr 657075B0 lieu Gin MetAsn Ser lieu Ars Ala Glu Asp Thy Ala Val Tyr Tyr Cys 859095 Ala Arg Ser
lieu Gly Gly mrasipevalanive gr emiaty amipg geida oo psing amineAedf 88 115 <210> 19

<211> 387 <242z ol Rudinin pritiaiakinenagisiennaic etk b FaAsiaRRAGMgcagactccy
ctgcaaatga accgtatata ca&%g.gacca sapiens t ggtggagtc t9H4gSaggc caccttcaeﬁ ggtggcagtt attcaccatc

agccgaggac aBEHRRACKHIECE SRIBRRd foaniiagping ALEGEAsy /4 gctgtgt tactactact
cctgagactc ccgemaaitidaomlastiGanes @it SRgegiptrfoeaiologsun, inds TR-2.

[082] in certain embodiments, a polypeptide comptises at least -
two complementarity determining regions (CDR) selected from CDR1b,
CDR2b, and CDR3b, wherein the polypeptide, in association with an antibody
heavy chain, binds TR-2. In certain embodiments, a polypeptide comprises
CDR1b, CDR2b, and CDR3b, wherein the polypepiide, in association with an.
antibody heavy chain, binds TR-2.

[083] In certain embodiments, a polypeptide comprises an
antibody light chain variable region. In certain embodiments, a polypeptide
comprises a human antibody Iight chain variable fegion. In certain
embodiments, a polypeptide comprises a light chain constant region. In
certain embodiments, a polypeptide comprises a human light chain constant
region. In certain embodiments, a polypeptide comprises an amino acid
sequence as set forth in SEQ ID NO: 36, SEQ ID NO: 38, SEQ 1D NO: 40,
SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID
NQ: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ 1D NO: 56, SEQ ID NO: 58,
SEQ ID NO: 60, SEQ 1D NO: 62, SEQ 1D NO: 64, SEQ ID NO: 66, or SEQ ID
NOQ: 88. In certain embodiments, a polypeptide comprises a non-human ii'ght
chain constant region. In certain embodiments, a polypeptide comprises a
light chain constant region of a species other than human,

[084] In certain embodiments, a polypeptide which combrises
at least one complementarity determining region (CDR) selected from amino
acids 24 to 34 of SEQ ID NO: 36; amino acids 50 to 56 of SEQ 1D NO: 36;
amino acids 89-97 of SEQ ID NO: 36; amino acids 24 1o 34 of SEQ 1D NO:
38; amino acids 50 o 56 of SEQ ID NO: 38; amino acids 89 to 97 of SEQ ID
NO: 38; amino acids 24 to 34 of SEQ ID NO: 40; amino acids 50 to 56 of SEQ
ID NO: 40; amino acids 89 to 97 of SEQ ID NO: 40; amino acids 24 to 34 of
SEQ ID NO: 42; amino acids 50 to 56 of SEQ ID NO: 42; amino acids 88 to
97 of SEQ ID NO: 42: amino acids 24 to 34 of SEQ ID NO: 44, amino acids
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120 180 240 300 360 387 ctgggaggtc tgcactgggt atggaagtaa attccaagaa attactgtgc acggtatgga

cgtctggatt ggctggagtg tgaagggccg acagcctgag gcaactcgtc cggtcaccgt <210> 20 <211> 129 <212>
PRT <213> Homo sapiens <400> 20 Gin Val Gin lieu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg
151015 Ser lieu Arg lieu Ser Cys Ala Ala Ser Gly Phe Thy Phe Asn Asn Tyr 202530 9/90 Gly Met His

Trp Va Arg Gins@le, B P yee i NeeiGitalie YakaBeods Haivel fis Nt Txr AmG!Y Set Asn Lys
Tyr Tyr Ala Asp Ser Val 505560 Lys Oily Arg Phe Thr lle Ser Arg Asp Asn Set Lys Asn Thr Len Tyr

65707580 Len 5iANVRS: 1R SESER IR NRIAEIAREBrBHR SV IR PO R EdRBH9%BAIa Arg Asp Arg
Thr Val Tyr SebfsoSeiideetd’te Fhef BEAIDNOLAB1 8mtAS dyitd w4Gl AdeiiAsaMa \p:Cly Gin Gly

T e o acida 56 5 02 &f SEQ 1D NES: 46 amino acids 95 10308 of 8157
NQ: 48;-amino acids 24 to 38 of SEQ ID NO: 50; amino acids 55 o 61 of SEQ
ID NO: 50; amino acids 94 to 102 of SEQ ID NO: 50; amino acids 24 to 40 of
SEQ ID NO: 52; amino acids 56 to 62 of SEQ ID NO: 52; amino acids 95 to
103 of SEQ ID NO: 52; 24 to 34 of SEQ ID NO: 54; amino acids 50 to 56 of
SEQ D NO: 54; amino acids 89 to 87 of SEQ ID NO: 54; amino acids 24 to
34 of SEQ ID NO: 58, amino acids 50 to 56 of SEQ ID NO: 56; amino acids
89 to 97 of SEQ ID NO: 56; amino acids 24 to 40 of SEQ ID NO: 58; amino
acids 56 to 62 of SEQ ID NO: 58; amino acids 95 to 103 of SEQ ID NO: 58;
amine acids 24 to 34 of SEQ ID NO: 60; amino acids 50 to 56 of SEQ ID NO:
60; amino acids 89-97 of SEQ ID NO: 60; amino acids 24 to 34 of SEQ ID
NO: 62; amino acids 50 to 56 of SEQ 1D NO: 62; amino acids 89 to 97 of SEQ
ID NQ: 62; amino acids 24 to 35 of SEQ 1D NO: 64; amino acids 51 to 57 of
SEQ ID NO: 64; amino acids 90 to 88 of SEQ 1D NO: 64; amino acids 24 o
34 of SEQ ID NQ: 66; amino acids 50 to 57 of SEQ ID NO: 66; amino acids
89 to 97 of SEQ ID NO: 66; amino acids 24 to 34 of SEQ ID NO: 68; amino A
acids 50 to 56 of SEQ ID NO: 68; and amino acids 89 o 97 of SEQ ID NO:
68, wherein the polypeptide, in association with an antibody heavy chain,
binds TR-2. In certain embodiments, a polypeptide comprises at least two of
the CDRs of SEQ ID NOS. 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60,
62, 64, 66, or 68. In certain embodiments, a polypeptide comprises at least
three of the CDRs of SEQ ID NOS. 36, 38, 40, 42, 44, 486, 48, 50, 52, 54, 56,
58, 60, 62, 64, 66, or 68.

[085] In certain embodiments, a polypeptide comprises amino
acids 24 o 34 of SEQ iD NO: 36, amino acids 50 {o 56 of SEQ ID NO: 36,
and amino acids 89-97 of SEQ 1D NQO: 36. In certain embodiments, a
polypeptide comprises amino acids 24 to 34 of SEQ ID NO: 38, amino acids
50 to 56 of SEQ 1D NQ: 38, and amino acids 89 to 97 of SEQ D NO: 38. In
certain embodiments, a polypeptide comprises amino acids 24 to 34 of SEQ
ID NO: 40, amino acids 50 to 56 of SEQ ID NO: 40, and amino acids 89 to 97
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125 <400> 21 caggtgcagc tggtggagtc tSgeggaggc gtggtccagc ctgggaggtc cctgagactc 60 tcctgtgcag
cgtctggatt caccttcagt acctatggca tgcactgggt ccgccaggct 120 ccaggcaagg ggctggagtg ggtggcagtt
atatggtatg atggaagtaa taaatactat 180 gcagactccg tgaagggccg attcaccatc tccagagaca attccaagaa
cacgctgtat 240 ctgcaaatga acagcctgag agccgaggac acggctgtgt attattgtgc gagagatagg 300 accgtatata

of SEQ ID NO: 40. In certain embodiments, a polypeptide comprises amino
acids 24 to 34 of SEQ ID NO: 42, amino acids 50 to 56 of SEQ ID NO: 42,
and a'rriino acids 89 to 97 of SEQ ID NO: 42. in certain embodiments, a
polypeptide comprises amino acids 24 to 34 of SEQ ID NO: 44, amino acids
50 to 56 of SEQ ID NO: 44, and amino acids 89-97 of SEQ ID NO: 44. In
certain embodiments, a polypeptide comprises amino acids 24 to 34 of SEQ
ID NO: 46, amino acids 50 to 56 of SEQ ID NO: 46, and amino acids 89 to 97
of SEQ ID NO: 46. In certain smbodiments, a polypeptide comprises amino
acids 24 to 40 of SEQ ID NO: 48, amino acids 56 to 62 of SEQ ID NO: 48,
and amino acids 85 to 103 of SEQ ID NO: 48. In certain embodiments, a
polypeptide comptises amino acids 24 to 39 of SEQ ID NO: 50, amino acids
55 to 61 of SEQ ID NO: 50, and amino acids 94 to 102 of SEQ ID NO: 50. In
certain embodiments, a polyp'eptide comprises amino acids 24 to 40 of SEQ
ID NO: 52, amino acids 56 to 62 of SEQ ID NO: 52, and amino acids 95 to
103 of SEQ ID NO: 52. In certain embodiments, a polypeptide comprises
amino acids 24 to 34 of SEQ ID NO: 54, amino acids 50 to 56 of SEQ ID NO:.
54, and amino acids 89 to 97 of SEQ (D NQ: 54. In certain embodiments, a
polypeptide comprises amino acids 24 to 34 of SEQ ID NO: 56, amino acids
50 to 56 of SEQ ID NO: 56, and amino acids 89 o 97 of SEQ 1D NQ: 56, In
certain embodiments, a polypeptide comprises amino acids 24 {o 40 of SEQ
ID NO: 58, amino acids 56 to 62 of SEQ ID NO: 58, and amino acids 95 to
103 of SEQ ID NO: 58. In certain embodiments, a polypeptide comprises
amino acids 24 to 34 of SEQ ID NO: 60, amino acids 50 o 56 of SEQ 1D-NO:
60, and amino acids 89-97 of SEQ 1D NO: 80. In certain embcd'iments, a
polypeptide comprises amino acids 24 to 34 of SEQ ID NO: 62, amino acids
50 to 56 of SEQ ID NO: 62, and amino acids 89 to 97 of SEQ ID NO: 82. in
certain embodiments, a polypeptide comprises amino acids 24 to 35 of 'SEQ
1D NQ: 64, amino acids 51 to 57 of SEQ 1D NO: 64, and amino acids 20 ic 88
of SEQ ID NO: 64. In certain embodiments, a polypeptide comprises amino
acids 24 to 34 of SEQ 1D NO: 66, amino acids 50 io 57 of SEQ ID NO: 686,
and amino acids 89 to 97 of SEQ ID NO: 66. In certain embodiments, a
polypeptide comprises amino acids 24 to 34 of SEQ ID NO: 68, amino acids
50 to 56 of SEQ ID NO: 68, and amino acids 89 to 97 of SEQ 1D NO: 68.
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gcagotcgtc acccttttac tactactact acggtatgga cgtctggggc 360 caagggacca cggtcaccgt ctcctca 387
<210> 22 <211> 129 <212> PRT <213> Homo sapiens <400> 22 Gin Val Gin Len Val Gin Set Gly Gly
Gly Val Val Gin Pro Gly Arg 151015 Ser Len Arg Len Set Cys Ala Ala Set Gly Phe Thr Phe Set Thr Tyr
202530 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Len Gin Trp Val 354045 Ala Val lle Trp Tyr

Asp Gly Set Asn Lys[)&}/ég'gyrlglg %%&W%MQ@QM%W% %Bgfgggrtgea§%& Asp Asn Set Lys

Asn Thr Len Tyr 657 90 lieu Gin Met Asn’Ser lieu Arg Ala’Glu Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Argeaiis Aat e akieqheandresiougdiseature. Thereenpleys Pobrsntits Pir Tyr Gly Met

Asp Val Trp %gg&g&sﬂ&ﬁ fHat 6ahrEReMBh3Rt Sl Adadiny ke s haidan BNA <213>

Homo sapien o _ . "
isolated from a source in hature and which has not been intentionally modified

by man in the laboratory or otherwise is naturaffy-occurring.

[087] The term "operably linked" as used hersin refers o
components that are in a relationship permitting them to function in their
intended manner. For example, in the context of a polynuciectide sequence,
a control sequence may be "operably linked" fo a coding sequence when the
control sequence and coding sequence are in association with each other in
such a way that expression of the éoding sequence is achieved under
conditions compatible with the functioning of the control sequence.

[088] The term "contro! sequence” refers to polynucleoctide
sequences which may effect the expression and processing of coding
sequences with which they are in association. The nature of such controf
sequences may differ depending upon the host organism. Certain exemplary
control sequences for prokaryotes include, but are not limited to, promoters,
ribosomal binding sites, and franscription termination sequences. Certain
exemplary contro! sequences for eukaryotes include, but are not limited to,
promoters, enhancers, and transcription fermination sequences. in ceﬁain
embodiments, "control sequences” can include leader sequences and/or
fusion pariner sequences. .

[089] In certain embodiments, a first polynucleotide coding
sequence is operably linked to a second polynuclectide coding sequence
when the first and second polynucleotide coding sequences are transcribed

~ into a single contiguous mRNA that can be translated into a single contiguous
polypeptide.

[090] In the coniext of polypeptides, two or more polypeptides
are “operably linked” if each linked polypeptide is able to function in its
intended manner. A polypeptide that is able to function in its intended manner
when operably linked to another polypeptide may or may not be able to
function in its intended manner when not operably linked to another
polypeptide. For example, in certain embodiments, a first polypeptide may bé
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<400> 23 caggtgcagc tacagcagtg gggcgcacga ctgttgaagc cttcggagac cctgtoccte 60 acctgcgcetg
tctatggtgg gtccttcagt ggttactact ggagctggat ccgeccagece 120 ggctggagtg — ccagggaagg gattggggaa
atcaatcata gtggaagcac caactacaac 180 agagtegagt caccatatca gtagacacgt ccaagaacca gttctocctg 240

ccgtcectca
unable to function in its intended manner when unlinked, but may be

stabilized by being linked to a second polypeptide such that it becomes able
to function in its intended manner. Alternatively, in certain embodiments, a
first polypeptide may be able to function in its intended manner when
unlinked, and may retain that abifity when operably linked to a second
polypeptide.

[091] As used herein, two or more polypeptides are ‘fused”
when the two or more polypeptides are linked by translating them as a single
contiguous polypeptide sequence or by synthesizing them as a single
contiguous polypeptide sequence. In certain embodiments, two or more
fused polypeptides may have been translated in vivo from two or more
operably linked polynucleotide coding sequences. In certain embodiments,
two or more fused polypeptides may have been transiated in vitro from two or
mote operably linked poiynucleotide coding sequenceé. |

[692] As used herein, two or more polypeptides are “operably
fused” if each linked polypeptide is able to function in its intended manner.

[093] in certain embodiments, a first polypeptide that contains
two or more distinct polypeptide units is considered {o be linked to a second
polypeptide so long as at ieast one of the distinct polypeptide units of the first
polypeptide is linked to the second polypeptide. As a non-limiting example, in
certain embodiments, an antibody is considered linked to a second
polypeptide in all of the following instances: (a) the second polypeptide is
linked to one of the heavy chain polypeptides of the antibody; (b) the second
polypeptide is linked to one of the light chain polypeptides of the antibedy; (c)
a first molecule of the second polypeptide is linked fo one of the heavy chain
polypeptides of the antibody and a second molecule of the second
polypeptide is linked 1o one of the light chain polypeptides of the anﬁbody; and
(d} first and second molecules of the second polypeptide are linked to the first
and second heavy chain polypeptides of the antibody and third and fourth
molecules of the second polypeptide are linked to first and second light chain
polypeptides of the antibody.

[094] In certain embodiments, the language “a first polypeptide
linked to a second polypeptide” encompasses situations where: (a) only one
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aagctgaggt ctgtgaccgc cgcggacacg gctgtgtatt actgtgcgag agggggaagc 300 agtggctact ggtacttcga
tctctggggce cgtggcaccc tggtcactgt ctectca 357 <210> 24 <211> 119 <212> PRT <213> Homo sapiens
<400> 24 Gin Val Gin lieu Gin Gin Trp Gly Ala Arg Leu Leu Lys Pro Set Glu 151015 Thr lieu Ser lieu
Thr Cys Ala Val Tyr Gly Gly Set Phe Ser Gly Tyr 202530 Tyr Trp Set Trp lle Arg Gin Pro Pro Gly Lys

Gly Lau Glu Trn.li 4 | i Voft R Leu Lys 505560
Set Arg Val Tﬁﬁ‘g&@% %,@% %&éﬁﬁaygsﬁgﬂﬁ é?n?ér?? éﬁ?eﬁ%%%ge?g% E;%%E?J Arg Set Val Thr
Ala Ala Asp Teelgmrertidler(pironty anameissobsoh pyfisyy rolysetidedsiphai tpreye thamsp lieu Trp

Gly Arg Gly 10310508 SN N ARSI oA A TaAMEREAL L 4isF212> DNA

<213> Homo <400> 25 gaglgt cagg tcctgtgcag ccagggaagg gcagactcag ctgcaaatga agcagctggt tca
polypeptide is linked to only one molecule of 2 second polypeptide; and (d?

more than one molecule of a first polypeptide is linked to more than one
molecule of a second polypeptide. In certain embodiments, when a linked
molecule comprisas more than one molecule of a first polypeptide and only
ohe molecule of a second polypeptide, all or fewer than ali of the moAiecules of
the first polypeptide may be covalently or noncovalently linked to the second
polypeptide. In certain embodiments, when a linked molecule comprises
more than one molecule of a first polypeptide, one or more molecules of the
first polypeptide may be covalently or noncovalently linked to other molecules
of the first polypeptide. |

[095] As used herein, a “flexible linker” refers to any linker that
is not predicted, according to its chemical structurs, to be fixed in three-
dimensional space. One skilled in the art can predict whether a particular
linker is flexible in its intended context. In certain embodiments, a peptide
linker comprising 3 or more amino acids is a flexible linker,

[096] As used herein, the twenty conventional amino acids and
their abbreviations follow conventional usage. See Immunology--A Synthesis
(2nd Edition, E. 8. Golub and D. R. Gren, Eds., Sinauer Associates,
Sunderland, Mass. {1991}). In certain embodiments, one or more
unconventional amino acids may be incorporated into a polypeptide. The
term “unconventional amino acid” refers 1o any amino acid that is not one of
the twenty conventional amino acids. The term “non-naturally occurring
amino acids” refers to amine acids that are not found in nature. Non-naturally
occurring amino acids are a subset of unconventional amino acids.
Unconventional amino acids include, but are not limited 1o, sterecisomers
(e.g., D-amino acids) of the twenty conventional amino acids, unnatural amino
acids such as a-, a-disubstituted amino acids, N-alkyl amino acids, lactic acid,
homoserine, homocysteine, 4-hydroxyproline, y-carboxyglutamate, e-N,N,N-
trimethyllysine, e-N-acetyllysine, O-phosphoserine, N-acetyisering, N-
formylmethionine, 3-methyihistidine, 5-hydroxylysine, o-N-methylarginine, and
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sapiens tggtggagtc cctctggatt ggctggagtg tgaagggecg acagectgag acggggactg tgggggaggce caccttcagt
ggtctcatce attcaccatc agccgaggac gttcgacccC ctggtcaagC agctatagca attagtagta tccagagaca

acggctgtgt tggggccagg ctggggggtc tgaactgggt gtagtagtta acgccaagaa attactgtgc cctgagactc
ccgccaggct catatactac ctcactgtat gagggggggc caccgtctcc 60 120 180 240 300 360 363  gaaccctggt

<210> 26 2Ll airh sek aHamaaRIR0s €903 Radbiyabinie) kablal fin Set Gy Gly
Gly Leu Val Lys Pro Gly Gly 151015 Set Leu Arg Leu Set Cys Ala Ala Set Gly Phe Thr Phe Set Set

Tyr 202530 Set@@iadh s RelvRRlsH nolation aged Pereil. (thR teitiap\Alesienas B&: set lle Set

Set Set Set SehhihdeahrinldMachen St ¥el fGRIethd wirdeliohrs tecEisdie SeintiriaAsp An Ala
Lys An Set Len Tyr 65701580 Len Gin Mg]t);\sn et Len Ar%Acg?Gin Asp Thr Ala Val Tyr Tyr Cys

859095 Ala Arg'¢aGUER) BRSO IRRCR P D PSRIARP PP M N 100105110 Gin Gly Thr Len
Val Thy Val Set Set 1ii#/20 <210>|3 teiddiheftddifiand) bifns@13tvd@minsepoiths <400> 27

s 1 o S T R
residues. In certain embodiments, unconventional amino acid residues are
incorporated by chemical peptide synthesis rather than by synthesis in
biological systems.

[098] The term “acidic residue” refers t¢ an amino acid residue
in D= or L-form that comprises at least one acidic group when incorporated
into a polypeptide between two other amino acid residues that are the same
or different. In certain embodiments, an acidic residus comptises a sidechain
that comprises at least one acidic group. Exemplary acidic residues include,‘
but are not limited to, aspartic acid (D) and glutamic acid (E). In certain
embodiments, an acidic residue may be an unconventional amino acid.

[099] The term “aromatic residue” refers to an amino acid

‘ residue in D- or L-form that comprﬁses at least one aromatic group. In certain
embodiments, an aromatic residue comprises a sidechain that comprises at
least one aromatic group. Exemplary aromatic residues include, but are not
limited to, phenylalanine (F), tyrosine (Y), and tryptophan (W). In certain
embodiments, an aromatic residue may be an unconventional amino acid.

[0100] The term “basic residue” refers to an amino acid residue
in F- or L-form that may comprise at least one basic group when incorporated
into a polypeptide next to one or more amino acid residues that are the same
or different. In certain embodiments, a basic residue comprises a sidechain
that comprises at least one basic group. Exemplary basic residues include,
but are not limited to, histidine (H), lysine (K), and arginine {R). in certain
embodiments, a basic residue may be an unconventional amino acid.

[0101] The term “neutral hydrophilic residue” refers to an amino
acid residue in D- or L~ form that comprises at least one hydrophilic and/or
polar group, but does not comprise an acidic or basic group when
incorporated into a polypeptide next to one or more amino acid residues that
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aggcgtggtc cagtagctat agttatatgg catctccaga ggacacggct ctactactac cagcctggga ggcatgcact tatgatggaa
gacaattcca gtgtattact tacggtatgg ggtccctgag gggtccgcca gaaataaata agaacacgct gtgcgagaga
acgtctgggg actctcctgt 60 ggctccaggce 120 ctatgcagac 180 gtatctgcaa 240 agtgggatat 300 ccaagggacc
360 12/90 aCggtcaccg tctcctcad78 <210> 28 <211> 126 <212> PRT <213> Homo sapiens <400> 28

Gin Leu Val GIu Ser Gly Gly V | Ala Al
Sex Gly Phe TR Ifn %XexeSegr; yr% é?g@&[% %@ﬁaﬁy% %‘Ll Q&L‘;@SL{%&%@( Gly Le(t G?u
TLp VT]I AIIa Vah85A0BNied to, Blaniop (), Aygieise (G Terimer ﬁ)athwslae\@) Lys Gly 505560 Arg
Phe Thr lle Se L n Ser Leu Arg Ala
Glu Asp Thr Aﬁé%;%%?el’ syd(z@ ﬁ‘?gﬁ%‘ nggls EH-I Ié(ﬁ%@l?/%llﬁ?%sg ﬁ%%ﬁ%ué% Val Cys Ser Tyr
Tyr Tyr Tyr Glmwpbsmlr@wmmwwbaﬁp mmwmsngnﬁhmmwapm Val Ser Ser 115 <210> 29
<211> 366 <212> DE(??: I’L3> Hopmes%ﬁgsh%% h#itTresi400% 43 CRL gt IeRSICHHNSI GaRALs

gggcccagga ctgg cticacagac cctgtcocto 60 acctgcact
aci resrdue in D-or L-form having at Ieagt oneguncharged aliphatic and/or

aromatic group. In certain embodiments, a lipophilic residue comprises a side
chain that comprises at least one uncharged, aliphatic, and/or aromatic group.
Exemplary lipophilic sidechains include, but are not limited to, alanine (A),
phenylalanine {F), isoleucine (1), leucine (L), norieucine (Nile), methionine (M),
valine (V), tryptophan (W), and tyrosine (Y). In certain embodiments, ét
lipophilic residue may be an unconventional amino acid.

[0103] The term “amphiphilic residue” refers fo an amino acid
residue in D~ or L-form that is capable of being either a hydrophilic or lipophilic
residue. An exemplary amphiphilic residue includes, but is not limited {o,
alanine {A). In certain embodiments, an amphiphilic residue may be an
unconventional amino acid.

[0104] | The term “nonfunctional residue” refers to an amino acid
residue in D- or L-form that lacks acidic, basic, and aromatic groups when
incorporated into a polypeptide next to one or more amino acid residues that
are the same or different. Exemplary nonfunctional amino acid residues
include, but are not limited to, methionine (M), giycine (G}, alanine (A), valine
(V}, isoleucine (1}, leucine (L), and norleucine (Nle). In certain embodiments,
a nonfunctional residue may be an unconventional amino acid.

[0105] In certain embodiments, glycine (G) and proline (P) are
considered amino acid residues that can influence polypeptide chain
orientation.

[0106] in certain embodiments, a conservative substitution may
involve replacing a member of one residue type with a member of the same
residue type. As a non-limiting exampie, in certain embodiments, a
conservative substitution may involve replacing an acidic residue, such as D,
with a different acidic residue, such as E. In ceriain embodiments, a non-
consetvative substitution may involve replacing a member of one residue type
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tctctggtgg ctccatcagce agtggtgatt acttctggag ctggatccge 120 cagotcocag ggagtgcatt gggcacatcc
ataacagtgg gaccacctac 180 ggaagggcct tacaatccgt ccctcaagag tcgagttacc atatcagtag acacgtctaa
. gaagcagttc 240 tccctgaggc tgagttctgt gactgccgcg gacacggccg tatattactg tgcgagagat 300 cgagggggtg
actactacta aagggaccac ggtcaccgtc

with a2 member of a different resiciue type. As a non-limiting example, in
certain embodiments, a non-conservative substitution may involve replacing
an acidic residue, such as D, with a basic residue, such as K. In certain
embodiments, a cysieine residue is substituted with' another amino acid
residue to prevent disulfide bond formation with that position in the
polypeptide. “

[0107] In making conservative or non-conservative substitutions,
according to certain embodiments, the hydropathic index of amino acids may
be considered. Each amino acid has been assigned a hydropathic index on
the basis of its hydrophobicity and charge characteristics. The hydropathic
indices of the 20 nafuraily-occurring amino acids are: isoleucine (+4.5); valiine
(+4.2); leucine (+3.8); phenylalanine (+2.8); cysteine/cystine (+2.5);
methionine (+1.9); alanine (+1.8); glycine (-0.4); threonine (-0.7); serine (-0.8);
tryptophan (-0.9); tyrosine (-1 .3); proline (-1.8); histidine (-3.2); glutamate (-
3.5); glutamine (-3.5); aspartate (-3.5); asparagine (-3.5); lysine (-3.9); and
arginine (-4.5). ' |

[0108] The importance of the hydropathic amino acid index in
conferring interactive biological function on a protein is understood in the art.
Kyte et al., J. Mol. Biol., 157:105-131 (1982). It is known in certain instances
that certain amino acids may be substituted for other amino acids having a
similar hydropathic index or score and still retain a similar biological activity.
In making changes based upon the hydropathic index, in certain
embodiments, the substitution of amino acids whose hydropathic indices are
within 22 is included. In certain embodiments, those Which are within +1 are
included, and in certain embodiments, those within 0.5 are included.

[0108] It is also understood in the art that the substitution of like
amino acids can be made effectively on the basis of hydrophilicity, particularly .
where the biologically functional protein or gieptide thereby created is intended
for use in immunological embodiments, as in the present case. In certain
embodiments, the greatest local average hydrophilicity of a protein, as
govermned by the hydrophilicity of its adjacent amino acids, correlates with its
immunogenicity and antigenicity, i.e., with a biological property of the |
polypeptide.
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360 tggtatggac gtotgaggcc tcctca 366 <210> 30 <211> 122 <212> PRT <213> Homo sapiens
<400> 30 Gin Val Gin Leu Gin Glu Set Gly Pro Gly Leu Val Lys Pro Ser Gin 151015 13/90 Thr Len
Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Gly 202530 Asp Tyr Phe Trp Ser Trp lle Arg Gin
Len Pro fly Lys Gly Len Gin 354045 Cys lle fly His lle His Asn Ser Gly Thr Thr Tyr Tyr Asn Pro Ser

o e Vel o A e Ty ooy
fly Met Asp Vathﬂ%eﬂ@i%i‘%@ Eﬂ?‘@ﬁ?ﬁalﬁ%ﬂ’%%?% ﬂy%ﬁ@éﬁﬁ%@fgg %ﬂ% qulf))llyégg 4
<212> DNA <Zjidtainareqsapians)lédtine (+0.8); asparagine (+0.2); glutamine (+0.2);

glycine (0); threonine (-0.4); proline (-0.5 = 1); alanine (-0.5); histidine (-0.5);

cysteine (-1.0); methionine (-1.3); valine (-1.5); leucine (-1.8); isoleucine (-

1.8); tyrosine (-2.3); phenylalanine (-2.5) and tryptophan (-3.4). In making

changes based upon similar hydrophilicity vatues, in certain embodiments, the

substitution of amino acids whose hydrophilicity values are within 2 is

included, in certain embodiments, those which are within =1 are included, and

in certain embodiments, those within £0.5 are included. In certain instances,

orie may also identify epitopes from prirary amino acid sequences on the

basis of hydrophilicity. These regions are also referred to as “epitopic core

‘regions.” ,
[0111] Exemplary amino acid substitutions are set forth in Table
1. '
| Table 1: Amino Acid Substitutions ,
Original Exemplary More specific
Residues Substitutions exemplary
Substitutions
Ala Val, Leu, lle Val
Arg Lys, Gin, Asn Lys
Asn Gin Gin
Asp ‘ Glu _ Glu
Cys Ser, Ala Ser
Glin Asn Asn
Glu Asp Asp
Gly . Pro, Ala Ala
His Asn, Gin, Lys, Arg Arg
le Leu, Val, Met, Ala, ‘ Leu
Phe, Norleucine
Leu - Norleucine, lie, lie
Val, Met, Ala, Phe
Lys Arg, 1,4 Diamino-butyric Arg
Acid, Gin, Asn
Met Leu, Phe, lle Leu
Phe Leu, Val, lle, Ala, L.eu
Tyr
Pro Ala Gly
Ser Thr, Ala, Cys Thr
Thr Ser Ser
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<400> 31 caggtgcagc tgcaggagtc gggcccagga ctggtgaagc cttcacagac cctgtccctc 60 acctgcagtg
tctctggtgg ctccatcagc actactggag ctggatccge 120  agtggtggtt  cagcacccag ggaagggcect ggagtggatt
gggtacatct attacagtgg gagcacctac 160 tgcaacccgt ccctcaagag tcgagttacc atatcagtcg acacgtctaa
gaaccagttc 240 tccctgaagc tgagctctgt

Original Exemplary More specific
Residues Substitutions exemplary
Substitutions
Trp Tyr, Phe Tyr
Tyr Trp, Phe, Thr, Ser " Phe
Val lle, Met, Ley, Phe, Leu
Ala, Norleucine

[0112] ~  Similarly, as used herein, uniess specified otherwise, the
left-hand end of single-stranded polynucleotide sequences is the 5' end; the
left-hand direction of double-stranded polynucleotide sequences is referred to
as the 5' direction, The direction of 5' to 3' addition of nascent RNA
transcripts is referred to herein as the transcription direction; sequence
regions on the DNA strand having the same sequence as the RNA and which
are 5' to the 5' end of the RNA transcript are referred to herein as "upstream
sequences”; sequence regions on the DNA strand having the same sequence
as the RNA and which are 3' to the 3' end of the RNA transcript are referred to
hérein as "downstream'sequences.“

[0113] In certain embodiments, conservative amino acid
substitutions shcompass non-naturally occurring amino acid residues, which
are typically incorporated by chemical peplide synthesis rather than by
synthesis in biological systems. Those non-naturally occurring amino acid
residues include, but are not limited to, pépﬁdomimetics and other reversed or
inverted forms of amino acid moieties.'

{0114] A skilled artisan will be able to determine suitable
substitution variants of a reference polypeptide as set forth herein using well-
known techniques. In certain embodiments, one skilled in the art may identify
suitable areas of the molecule that may be changed without destroying activity
by targeting regions not believed to be important for activity. in certain
embodiments, one can identify residues and portions of the molecuies that
are conserved among similar polypeptides. In certain embodiments, even
areas that may be important for biological activity, including, but not limited to,

~the CDRs of an antibody, or that may be importani for structure may be
subject to conservative amino acid substitutions without destroying the
biological activity or without adversely affecting the polypeptide structure.
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gactgccgceg gacacggccg tgtattactg tgcgagagac 300 aatggttcgg ggagttatga ctggttcgac ccctggggcec
agggaatcct 360  ggtcaccgtc tcctca 366 <210> 32 <211> 122 <212> PRT <213> Homo sapiens
<400> 32 Gin Val Gin Len Gin Gin Ser Gly Pro fly Len Val Lys Pro Bar Gin 151015 Thr Len Ser Leu
Thr Cys Ser Val Ser Gly Gly Ser lle Ser Sex Gly 202530 Gly Tyr Tyr Trp Ser Trp lle Arg Gin 3540 Trp

lle Gly Tyr lle Tyr Tyrige{£3ly SOSSLeRibXaif ehderyf] SMURIRRINYSIGRY Silied in the art

can review structure-function studies identifying residues in similar
pblypeptides that are important for activity and/or structure. In view of such a
comparison, in certain embodiments, one can predict the imporiance of amino
acid residues in a polypeptide that correspond to amino acid residues which
are important for activity or siructure in similar polypeptides. In certain
embodiments, one skilled in the art may opt for chemically similar amino acid
substitutions for such predicted important amino acid residues.

[0116] In certain embodiments, one skilled in the art can also
analyze the three-dimensional structure and amino acid sequence in relation
to that structure in similar polypeptides. In view of such information, one
skilled in the art may predict the éiignmem of amino acid residues of an
éntibody with respect to its three dimensional structure. In certain
embodiments, one skilled in the art may choose not to make radical changes
to amino acid residues predicted to be on the surface of the protsin, since
such residues may be involved in important interactions with other molecules.
Moreover, in certain embodiments, one skilled in the art may generate test
variants containing a single amino acid substitution at each desired amino
acid residue. in certain embodiments, the variants can then be screened
using activity assays known fo those skilled in the art. For example, in certain
embodiments, the variants can be screened for their ability to bind to TR-2. In
certain embodiments, such variants could be used to gather information about
suitable variants. For example, in certain embodiments, if one discovered that
a change to a particular amino acid residue resulted in destroyed, undesirably
reduced, or unsuitable activity, variants with such a change may be avoided.
In other words, based on information gathered from such routine experiments,
one skilled in the art can readily determine the amino acids where further
substitutions should be avoided, either alone or in combination with other
mutations.

[0117] A number of scientific publications have been devoted to
the prediction of secondary structure. See Moult J., Curr. Op. in Biotech.,
7(4):422-427 (1996), Chou et al., Biochemistry, 13(2):222-245 (1974); Chou
et al., Biochemistry, 113(2):211-222 (1974); Chou et al., Adv. Enzymol. Relat,
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His Pro fly Lys fly Len Gin 45 Ser Thr Tyr Cys Asn Pro Ser 60 Asp Thr Ser Lys Asn Gin The 75BO
14/90 Ser Lieu Lys Lieu Set Set Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 859095 Cys Ala Arg Asp Asn
Gly Set Gly Set Tyr Asp Tip Phe Asp Pro Trp 100105110 Gly Gin Gly lle Len Val Thr Val Set Set 115
<210> 33 <211> 366 <212> DNA <213> Homo sapiens 120 <400> 33 caggtgcaga tgcaggagtc

o000 AR BIGT, PASFE TSR LABHUPRr ann, RERIABIBESIREgaRs a0o0taat
276 and Chou ét al., Biophys. J., 26:367-384 (1978). Moreover, computer
programs are currently available to assist with predicting secondary structure.
One method of predicting secondary structure is based upon homology
modeling. For example, two pciypeptideé or proteins which have a sequence
identity of greater than 30%, or similarity greater than 40% often have similar
structural topologies. The recent growth of the protein structural database
(PDB) has provided enhanced predictabiity of secondary structure, including
the potential number of folds within a polypeptide’s or protein’s structure. See
Holm et al., Nucl. Acid. Res., 27(1):244-247 (1999). It has been suggested
that there are a limited number of folds in a given polypeptide or protein and
that once a critical number of structures have been resolved, structural
prediction will become dramatically more accurate. See, e.g.; Brenner et al.,
Curr. Op. Struct. Biol., 7(3):369-376 (1997).

[0118] Additional exemplary methods of predicting secondary
structure include, but are not fimited to, “threading” (Jones, D., qur. Opm.
Struct. Biol., 7(3):377-87 (1 997); Sippl et al., Structure, 4(1):15-19 (1996)),
“nrofile analysis” (Bowie et al., Science, 253:164-170 (1991); Gribskov et al,,
Meth. Enzym., 183:146-159 (1990); Gribskov et al., Proc. Nat. Acad. Sci.,
84(13):4355-4358 (1987)), and "evolutionary finkage” (See Holm, supra
(1999), and Brenner, supra (1997).).

[0119] in certain embodiments, the identity and similarity of
related polypeptides can be readily calculated by known methods. Such
methods include, but are not limited to, those described in Computational
Molecular Biology, Lesk, A.M., ed., Oxford University Press, New York (1988);
Biocomputing: informatics and Genome Projects, Smith, D.W., ed., Academic
Press, New York (1893); Computer Analysis of Sequence Data, Part 1, Griffin,
AM., and Griffin, H.G., eds., Humana Press, New Jersey (1994); Sequence
Analysis in Molecular Biology, von Heinje, G., Academic Press (1987);
Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds., M. Stockion
Press, New York {1981); and Carillo et al.,, SIAM J. Applied Math., 48:1073
(1988). In certain embodiments, polypeptides have amino acid sequences
that are about 80 percent, or about 95 percent, or about 96 percent, or about
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120 actactggag cagcacccag ggaagaacct ggagtggatt attacagtgg gagcacctac 180 gggtacatct
tacaacccgt ccctcaagag togagttacc atatcagtag acacgtctaa gaaccagttc 240 tccctgaagc tgagctctgt
gactgccgeg gacacggccg tgtattactg tgcgagagac 300 aatggttcgg ggagttatga ctggttcgac ccotggggec

97 percent, or about 98 percent, or about 99 percent identical to amino acid
sequences shown in Figures 3-19. o

[0120] - In certain embodiments, methods to determine identity
are designed fo givé the largest match between the sequences tested. in
certain embodiments, certain methods to determine identity are described in
publicly available computer programs. Certain computer program methods to
determine identity between two sequences include, but are not limited to, the
GCG program package, including GAP (Devereux et al., Nucl. Acid. Res.,
12:387 (1984); Genetics Computer Group, University of Wisconsin, Madison,
Wi, BLASTP, BLASTN, and FASTA (Altschul et al., J. Mol. Biol., 215:403-410
(1990)). The BLASTX program is publicly available from the National Center
for Biotechnology Information (NCBI) and other sources (BLAST Manual,
Altschul et al. NCB/NLM/NIH Bethesda, MD 20894, Alischul et al., supra
(1990)). In certain embodiments, the Smith Waterman algorithm, which is
known in the art, may also be used to determine identity.

[0121] Certain alignment schemes for aligning two.amino acid
sequences may result in the matching of only a short region of the two
sequences, and this stnall aligned region may have very high sequence
identity even though there is no significant relationship between the two full-
length sequences. Accordingly, in certain embodiments, the selected
alignment method (GAP program) will result in an alignment that spans at |
least 50 contigucus amino acids of the target polypeptide.

[0122] For example, using the computer algorithm GAP
(Genetics Computer Group, University of Wisconsin, Madison, W), two
polypeptides for which the percent sequence identity is to be determined are
aligned for optimal matching of their respective amino acids (the “matched
span”, as determined by the algorithm). In certain embodiments, a gap
opening penalty (which is calculated as 3X the average diagonal; the
“average diagonal” is the average of the diagonal of the comparison matrix
being used; the “diagonal is the score or number assigned to each perfect
amino acid maich by the particular comparison matrix) and a gap exiension
penalty (which is usually 1/10 times the gap opening penalty), as well as a
cornparison matrix such as PAM 250 or BLOSUM 62 are used in conjunction
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agggaaccct ggtcaccgtc 360 tcctca 366 <210> 34 <211> 122 <212> PRT <213> Homo sapiens
<400> 34 Gin Val Gin Met Gin Gin Set Gly Pro Gly Len Val Lys Pro Set Gin 151015 Thr Len Set Len
Thr Cys Thr Val Set Gly Gly Set lle Ser Set Gly 202530 Asp Tyr Tyr Trp Set Trp lle Arg Gin His Pro
Gly Lys Asn Len Gin 354045 Tip lle Gly Tyr lle Tyr Tyr Set Gly Set Thr Tyr Tyr Asn Pro Set 505560

e Lys Set Ag{3hd iglsF). Vi Qe bmBbtkhdes, @ niiRb eomipiisahiahlies Lieu Set Set
Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 859095 Cys Ala Arg Asp Asn fl % Gly. Set Tyr Asp Trp Phe
Asp Pro Trp 168305860 biaireasiiimr Se6-\Ra9Ti il ff?é@s 1‘%’?&#’<210> 35 <211> 321

<212> DNA sapigiSance and Structure, 5(3)(19878) for the PAM 250 comparison matrix;
Henikoff et al, Proc. Natl. Acad. Sci USA, 89:1 0915-10919 (1992} for the.
BLOSUM 62 comparison matrix. |

[0123] in certain embodiments, the parameters for a polypeptide

sequence comparison include the following: o
Algorithm: Neéd!eman et al., J. Mol. Biol., 48:443-453 (1970);
Comparison matrix; BLOSUM 82 from Henikoff et al., supra (1992);
Gap Penalty: 12
Gap Length Penalty: 4 -

Threshold of Similarity: O

[0124] In certain embodiments, the GAP: program may be useful
with the above parameters. in certain embodiments, the aforementioned
parameters are the default parameters for polypeptide comparisons (along
with no penalty for end gaps) using the GAP algorithm.

[0125] According to certain embodiments, amino acid
substitutions are those which: (1) reduce susceptibility to proteolysis, (2)
reduce susceptibility to oxidation, (3) alter binding affinity for forming protein
complexes, (4) alter binding affinities, and/or (4) confer or modify other
physicochemical or functional properties on such polypeptides. According to
certain embodiments, single or multiple amino acid substitutions (in certain
embodiments, conservative amino acid subsﬁtutions) may be made in the
naturally-occurring sequence (in certain embodiments, in the portion of the
polypeptide outside the domain(s) forming intermolecular contacts).

[01286]- In certain embodiments, a conservative amino acid
substitution fypically may not substantially change the structural
characteristics of the parent sequence (e.g., a replacement amino acid should
not tend to break a helix that occurs in the parent sequence, or disrupt other
types of secondary structure that characterizes the parent sequence).
Examples of art-recognized polypeptide secondary and tertiary structures are
described, e.g., in Proteins, Structures and Molecular Principles (Creighton,
Ed., W. H. Freeman and Company, New York (1984)); introduction to Protein
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<213> Homo <400> 35 gacatccaga tgacccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcacc 60
atcacttgcc gggcaagtca gagcattagc atttatttaa attggtatca gcagaaacca 120 ctaagctcct — gggaaagccc
gatctatgct gcatccagtt tgcaaagtgg ggtcccatta 180 aggttcagtg

Structure (C. Branden and J. Tooze, eds., Garland Publishing, New York,
N.Y. (1891)); and Thornton et al. Nature 354:105 (1991),

[0127] The term "polypeptide fragment” as usad herein refers to
a polypeptide that has an amino-terminal and/or carboxy-terminal deletion. In .
certain embodirﬁents, fragments are at least 5 to 500 amino acids fong. [t will
be appreciated that in certain embodiments, fragments are at least 5, 6, 8, 10,
14, 20, 50, 70, 100, 150, 200, 250, 300, 350, 400, 450, or 500 amino acids
long. .
[0128] . Peptide analogs are commonly used in the
pharmaceutical industry as non-peptide drugs with properties analogous to
those of the template peptide. These types of non-peptide compound are
termed "peptide mimetics" or "peptidomimetics.® Fauchere, J. Adv. Drug Res.
15:29 (1986); Veber and ?reidinger TINS p.392 (1985); and Evans et al. J/.
Med. Chem. 30:1229 (1987). Such compounds are often developed with the
aid of computerized molecular modeling. Peptide mimetics that are .
structurally similar to therapeutically useful peptides may be used io produce
a similar therapeutic or prophylactic effect. Generally, peptidomimetics are
structurally similar to a paradigm polypeptide (i.e., a polypeptide that has a
biochemical property or pharmacological activity), such as a human antibody,
but have one or more peptide linkages optionally replaced by a linkage
selected from: --CHp NH--, --CH3 8--, --CHz -CHj =, ~-CH=CH-(cis and trans}, '
--COCHy --, ~-CH(OH)CH> --, and --CH, SO--, by methods well known in the
art. Systematic substitution of one or more amino acids of & consensus
sequence with a D-amino acid of the same type (s.g., D-lysine in place of L-
lysine) may be used in cettain embodiments to generate more stable ‘
peptides. In addition, constrained peptides comprising a consensus
sequence or a substantially identical consensus sequence variation may be
generated by methods known in the art (Rizo and Gierasch Ann. RHev.
Biochem. 61:387 {1992)); for example, and not limitation, by adding intemal
cysteine residues capable of forming intramolecular disulfide bridges which
cyclize the peptide.

[0129] The term "specific binding agent” refers to a natural or
non-natural molecule that specifically binds to a target. Examples of specific
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ccatcagcag 240 gcagtggatc tgggacagat ttcactctca tctgcaacct gaagatattg caacttacta ctgtcaacag
agttacaaaa ccccgctcac tttcggcgga 300 gggaccaagg tggagatcaa a 321 <210> 36 <211> 107 <212>
PRT <213> Homo sapiens <400> 36 Asp lle Gin Met Thr Gin Ser Pro 15 Sex Sex Leu 10 Sex Ala Sex
Val Gly 15 Asp Arg Val Thr lle Thr Cys Arg Ala Sex Gin Sex lle Sex lle Tyr 202530

binding agents include, but are not limited to, proteins, peptides, nucleic acids,
carbohydrates, lipids, and small molecule compounds. In certain
embodiments, a specific binding agent is an antibody. in cerfain
embodiments, a specific binding agent is an antigen binding region.

[0130] The term “specifically binds” refers to the ability of a
specific binding agent to bind to a target with greater affinity than it binds to a
non-target. In certain embodiments, specific binding refers to bindingto a
target with an affinity that is at least 10, 50, 100, 250, 500, or 1000 times
greater than the affinity for a non-farget. In certain embodiments, affinity is
determined by an affinity ELISA assay. In certain embodiments, affinity is
determined by a BlAcore assay. In certain embodiments, affinity is
determined by a kinetic method. In certain embodiments, affinity is
determined by an equilibrium/soiution method.

[0131] The term “specific binding agent to TR-2” refers fo a
specific binding agent that specifically binds any portion of TR-2. In certain
embodiments, a specific binding agent to TR-2 is an antibody to TR-2. In
certain embodiments, a specific binding agent is an antigen binding region.

[0132] "Anﬁbody" or "antibody peptide(s)" both refer to an intact
antibody, or a fragment thereof. In certain embodiments, the antibody
fragment may be a binding fragment that competes with the intact antibody for
specific binding. The term “antibody” also encompasses polycional antibodies
and monoclonal antibodies. In ceriain embodiments, binding fragments are
produced by recombinant DNA techniques. In certain embodiments, binding
fragrments are produced by enzymatic or chemical cleavage of intact
antibodies. In certain embodiments, binding fragments are produced by
recombinant DNA fechniques. Binding fragments include, but are not limited
to, Fab, Fab', F(ab")2, Fv, and single-chain antibodies. Non-antigen binding
fragments include, but are not iimited to, Fc fragments. In certain
embodiments, an antibody specifically binds to an epitope that is specifically
bound by at least one antibedy selected from Ab A, Ab B, Ab C, Ab D, Ab E,
AbF,Ab G, AbH, Abi, AbJ, AbK, Ab L, Ab M, Ab N, Ab O, Ab P, and Ab Q.
The term “antibody” also encompasses anti-idiotypic antibodies that
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Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lle 354045 T [

yr Ala Ala Sex Sex Leu Gin
Sex Gly Val Pro Leu Arg Phe Sex.GIy 505560 Ser Gly Sex Gly Thr Asp Phe Thr Leu Thr lle 657075
Glu Asp Ilg Ala Thr Tyr Tyr Cy_s Gin Gin Sex 8590 Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys Sex
Sex Leu Gin Pro 80 Tyr Lys Tin Pro Len 95 <210> 37 <211> 321 <212> DNA 100 sapiens 105

<213> Homo
gggccttaga

specfiOfly BhaAcaIRsIeAERRIRGICICaRISRIGE rEdEgALAtediggiAga cagagtcace 60
embodiments, an anti-idiotypic antibody specifically binds to the variable
region of an anti-TR-2 antibody. In certain embodiments, anti-idiotypic
antibodies may be used to detect the presence of a paricular anti-TR-2
antibody in a sampie or to block the activity of an anti-TR-2 antibody.
[0133] The term “anti-TR-2 antibody” as used herein means an
antibody that speciﬁcauy binds to TR-2. In cértain embodiments, an anti-TR-2
antibody binds to a TR-2 epitope to which at least one antibody selected from
Ab A to Q binds. In various embodiments, TR-2 may be the TR-2 of any
spacies, including, but not limited o, human, cynomolgus monkeys, mice, and

‘rabbits. Certain assays for determining the specificity of an aniibody are well

known to the skilled artisan and include, but are not limited to, ELISA,
ELISPOT, western blots, BlAcore assays, solution affinity binding assays, T
cell costimulation assays, and T cell migration assays.

[0134] The term “isolated antibody” as used herein means an
antibody which (1) is free of at least some proteins with which it would
normally be found, (2) is essentially free of other proteiné from the same
source, e.g., from the same species, (3) is expressed by a cell from a different
species, or {4) does not occur in nature.

[0135] The term “polyclonal antibody” refers to a heterogeneous
mixture of antibodies that bind to different epitopes of the same antigen.

[0136] The term “monoclonal antibodies” refers to a collection of
antibodies encoded by the same nucleic acid molecuie. In certain
embodinﬁents, monoclonal antibodies are produced by a single hybridoma or
other cell line, or by a transgenic mammal. Monoclonal antibodies typically
recognize the same epitope. The term “monocional” is not limited to any
particula'r method for making an antibody.

[0137] The term “CDR grafted antibody” refers to an antibody in
which the CDR from one antibody is inserted into the framework of another
antibody. In certain embodiments, the antibody from which the CDR is
derived and the antibody from which the framework is derived are of different
species. In certaln embodiments, the antibody from which the CDR is derived
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atcacttgcc gggcaagtca aatgatttag gctggtttca gcagaaacca 120 gggaaagtca ctaagcgcct gatctatgct
gcatccagtt tgcaaagagg 180  ggtcccatca aggttcagcg gcagtggatc tgggacagaa ttcactctca caatcagcag
cctgcagcect 240 gaagattttg caacttatta ctgtctacag cattatagtt tcccgtggac gttcggccaa 300 gggaccaagg
tggagatcaa

and the antibody from which the framework is derived are of different
isotypes. '

10138] The term "multi-specific antibody” refers 1o an antibody
wherein two or more variable regions bind to different epitopes. The epitopes
~ may be on the same or different targeis. In certain embodiments, a muiti-
specific antibody is a “bi-specific antibody,” which recognizes two different
epitopes on the same or different antigens.

[0139] The term “catalytic antibody” refers to an antibody in
which one or more catalytic moieties is attached. In certain embodiments, a
catalytic antibody is a cytotoxic antibody, which comprises a cytotoxic moiety.

_ [0140] The term *humanized antibody” refers to an antibody in
which all or part of an antibody framework region is derived from a human, but
all or part of one or more CDR régions is derived from another species, for
example a mouse, |

[0141] The terms “human antibody” and “fully human antibody”
are used interchangeably and refer to an antibody in which both the CDR and
the framework comprise substantially human séquences. in certain
embodiments, fully human antibodies are produced in non-human mammals,
including, but not limited to, mics, rats, and iagon&orphs', In certain
embodiments, fully human antibodies are produced in hybridoma cells. In
certain embodiments, fully human antibodies are produced recombinantly.

[0142] In certain embodiments, an anti-TR-2 antibody
comprises: . '

(i} afirst polypeptide comprising at least one complementarity

determining region (CDR} selected from CDR1a, CDR2a, and CDR3a
wherein CDR1a comprises the amino acid sequence abc d e f
g hijkl, wherein amino acid a is glycine, amino acid b is
selected from glycine, tyrosine, or phenylalanine; amino acid ¢ is
selected from serine or threonine; amino acid d is selected from
isoleucine or phenylalanine; amino acid e is selected from
serine, threonine, or asparagine; amine acid f is selected from
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a 321 16/90 <210> 38 <211> 107 <212> PRT <213> Homo sapiens <400> 38 Asp lle Gin Met Thr
Gin Ser Pro Bar Bar Len Bar Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly
Len Arg Asn Asp 202530 Leu Gly Trp Phe Gin Gin Lys Pro Gly Lys Val Thr Lys Arg Lau lle 354045 Tyr
Ala Ala Bar Bar Len Gin Arg Gly Val Pro Bar Arg Phe Bar Gly 505560 Ser Gly Bar Gly Thr Gin Phe Thr

Len Thr lle Bar Bar Leu Gin Prg&é%%%?&% a%ia %ﬁﬁ& é%’é%%ﬂé THFSOHeC Bl  Tyr Ser Phe

Pro Trp 859095 Thr Phe GR-GIlt Gly Thr Lys VarGlu e Ly > 39 <211> 321 <212> DNA <213>
Homo 100 sapiens 105 <a0ie 30idarissederiad dnvgistoeatinaticgrity itigRiGaga

cagagtcacc 60 amino acid h is selected from glycine, aspartic acid, tyrosine,
asparagine, or serine; amino acid | is selected from tyrosine,
isoleucine, histidine, methionine, or tryptophan; amino acid j is
sélected from asparagine, tyrosine, histidine, serine, or
phenylalanine; amino acid k is tryptophan or is not present; and
amino acid | is serine or is not present;
wherein CDR2a comprises the amino acid sequencemnopqr
stuvwxyza b ¢, wherein amino acid m is selected from
tryptophan, tyrosine, histidine, valine, glutamic acid, or serine;
amino acid n is selected from methionine or isoleucine; amino
acid o is selected from asparagine, tyrosine, serine, tryptophan,
or histidine; amino acid p is selected from proline, tyrosine,
serine, arginine, histidine, or asparagine; amino acid g is
selected from asparagine, serine, or aspartic acid; amino acid r
is selected from serine or glycine; amino acid s is selecied from
aspartic acid, serine, threonine, or arginine; amino acid tis
selected from asparagine, threonine, alanine, isoleucine, or
tyrosine; amino acid u is selected from threonine, tyrosine,
leucine, lysine, asparagine, or isoleucine; amino acid v is
selected from giycine, tyrosine, aspartic acid, or cysteine; amino
acid w is selected from tyrosine or asparagine; amino acid x is
selected from alanine or proline; amino acid y is selected from
glutamine, serine, or aspartic acid; amino acid z is selected from
lysine, leucine, or serine; amino acid &' is selected from
phenylalanine, lysine, or valine; amino acid b’ is selected from
glutamine, setine, or lysine; and amino acid ¢’ is glycine or is not
present;
wherein CDR3a comprises the amino acid sequence d’' e’ ¥ g' i’
PikImnop grstuvw,wherein amino acid d' is
selected from trypiophan, aspartic acid, glycine, serine, or
glutamic acid; amino acid &' is selected from asparagine,
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atcacttgcc gggcaagtca gggccttaga aatgatttag gctggtttca gcagaaacca 120 gggaaagccc gatctatgct
gcatccagtt tgcaaagagg 180 ctaagcgcct ggtcccatca aggttcagcg gcagtggatc tgggacagaa ttcactctca
caatcagcag cctgcagcct 240 gaagatttta caacttattt ctgtctacag cataatagtt tccogtggac gttcggccaa 300

gggaccaagg tggaaatcaa a

aspartic acid, glycine, arginine, serine, valine, or leucine; amino
acid ' is selected from histidine, serine, alanine, tyrdéine,
proline, asparagine, glycine or threonine; amino acid g’ is
selected from tyrosine, serine, alanine, arginine, tryptophan,
glycine or valine; amino acid K is selected from glycine, alanine,
serine, asparagine, methionine, tyrosine, tryptophan, cysteine,
or aspartic acid; amino acid i’ is selected from serine,
tryptophan, glycine, phenylalanine, aspartic acid, tyrosine, or
threonine; amino ac;id j is selected from glycine, threonine,
serine, leucine, valine, asparagine, tryptophan, or tyrosine;
amino acid k' is selected from serine, phenylaianine, aspartic
acid, tryptophan, glycine, or tyrosine, or is not present; amino
acid I is selected from histidine, aspartic acid, alanine,
tryptophan, tyrosine, serine, phenylalanine, valine, or glycine, or
is not present; amino a&id m’ is selected from phenylalanine,
tyrosine, glutamic acid, proline, aspartic acid, cysteine,
isoleucine, or methionine, or is not present; amino acid n’ is
selected from aspatiic acid, phenylaianihe, alanine, leucine, or
serine, or is not present; amino acid o’ is selected from tyrosine,
leucine, aspartic acid, phenylalanine, proline, or valine, or is not
present; amino acid p’ is selected from leucine, aspartic acid, or
tyrosine, or is not present; amino acid ' is selected from serine
or tyrosine, or is not present; amino acid ¢ is tyrosine or is not
present, amino acid s’ is selected from glycine or tyrosine, oris
not present; amino acid t' is selected from glycine or methionine,
or is not present; amino acid U' is selected from methionine or
aspartic acid, or is not présent; amino acid V' is selected from
aspartic acid or valine, or is not present; and amino acid w' is
valine or is not present; and
wherein the first polypeptide, in association with an antibody
light chain, binds TR-2; and

(i a second polypeptide comprising at least one complementarity

determining region (CDR) selected from CDR1b, CDR2b, and CDR3b
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321 <210> 40 <211> 107 <212> PRT <213> Homo sapiens <400> 40 Asp lle Gin 1 Asp Arg Val Len
Gly Trp 35 Met Thr Gin Ser Pro Bar Ser Len Ser Ala Ser Val Gly 1015 Thr lle Thr Cys Arg Ala Bar Gin
Gly Len Arg Asn Asp 202530 Phe Gin Gin Lys Pro Gly Lys Ala Pro Lys Arg Leu lle 4045 17/90 Tyr Ala
Ala Set Ser Lea Gin Arg Gly Val Pro Set Arg Phe Set Gly 505560 Set Gly Ser Gly Thr Glu Phe Thr Lea

Th le Set Set Lea Gin Pro (g6 SO HEIKd BB LU RAGI issh Set The Pro

Trp 859095 Thr Phe Gly GIn Gly Thr 1 gs Val Gl lle Lys <210> 41 <211> 321 <212> DNA <213>
Homo 100 sapiens 105 <4dosi41 ghdukdtdykt @h&tﬁét@fc@éﬂ&é’é‘f@@ﬂ@éﬁmﬁ%

cagagtcacc a1 is selected from arginine or lysine; amino acid b1 is selected
from threonine, alanine, or serine; amino acid c¢1 is serine;
amino acid d1 is giutamine; amino acid e1 is selected from
serine or glycine; amino acid f1 is selected from isoleucine,
leucine, or valine; amino acid g1 is selected from serine, leucine,
or arginine; amino acid h1 is selected from thregnine, serine,
isoleucine, asparagine, arginine, histidine, or tyrosine; amino
acid i1 is selected from tyrosine, arginine, tryptophan, aspartic
acid, or serine; j1 is selected from leucine, isoleucine,
asparagine, tyrosine, or serine; amino acid k1 is selected from
asparagine, giyéine, valine, alanine, or leucine; amino acid 11 is
selected from tyrosine, alanine, or asparagine, or is not present;
amino acid m1 is selected from asparagine or lysine, or is not
present; amino acid n1 is selected from tyrosine, asparagine, or
isoleucine, or is not present; amino acid o1 is selected from
leucine or tyrosine, or is not present; amino acid p1 is selected
from aspartic acid or leucine, or is not present; and amino acid
a1 is selected from valine, alanine, or threonine, or is not
present;
wherein CDR2b comprises the amino acid sequence r1 81 {1 ut
vl wi x1, wherein amino acid r1 is selected from alanine,
aspartic acid, leucine, tryptophan, glycine, or valine; amino acid
s1 is selected from threonine, valine, glycine, or alaning; amino
acid t1 is serine; amino acid u1 is selected from serine,
asparagine, or threonine; amino acid v1 is selected from leucine,
phenylalanine, or arginine; amino acid w1 is selected from
glutamine, alanine, or glutamic acid; and amino acid x1 is
selected from serine, arginine, or threonine;
wherein CDR3b comprises the amino acid sequence y1 z1 at’
b1’ ci’ d1’ el 1’ g1’, wherein amino acid y1 is selected from
glutamine, methionine, leucine, ot histidine; amino acid z1 is
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60 atcacttgcc g ggcaagtca gggccttaga aatgatttag gctggtttca gcagaaacca 120 gggaaagccc ctaagogact
gatetatgct gcatccagtt tgcaaagagg ggtoccatca 180 aggttcagcg gcagtggato ttcactctca caatcagcag
cctgcagcect 240 tgggacagaa gaagatttta caacttattt ctgtctacag cataatagtt tcccgtggac gttcggecaa 300

gggaccaagg t ggaaatcaa a

selected from glutamine or lysine; amino acid a1’ is selected
from serine, threonine, alanineg, histidine, tyrosipe, or
phenylalanine; amino acid b1’ is selected from tyrosine, 'ieucine,
asparaginé, or glycine; amino acid ¢1’ is selected from serine,
glutamine, iscleucine, or lysine; amino acid d1’ is selected from
threonine, phenylalanine, tyrosine, alanine, or serine; amino acid
e’ is proline; amino acid f1’ is selected from leucine,
phenylalanine, tryptophan, serine, or arginine; and amino acid

- g1’ is selected from threonine or serine; and wherein the second
polypeptide, in association with an antibody heavy chain, binds

. TR-2.

[0143] In certain embodiments, an anti-TR-2 antibody
comprises: a first polypeptide comprising complementarity determining
regions (CDRs) as set forth in SEQ 1D NO: 2 and a second polypeptide
comprising CDRs as set forth in SEQ ID NO: 36. In certain embodiments, an
anti-TR-2 antibody comprises: a first polypeptide comprising complementarity
determining regions (CDRs) as set forth in SEQ ID NO: 4 and a second
polypeptide compriéing CDRs as set forth in SEQ 1D NO: 38. In certain
embodiments, an anti-TR-2 antibody comprises: a first polypeptide comprising
complementarity determining regions (CDRs) as set forth in SEQ ID NO: 6
and a second polypeptide comprising CDRs as set forth in SEQ ID NO: 40. In
certain embodiments, an anti-TR-2 antibody comprises: a first polypeptide
comprising complementarity determining regions (CDRs) as set forth in SEQ
iD NO: 8 and a second polypepiide comprising CDRs as set forth in SEQ ID
NO: 42, In certain embodiments, an anti-TR-2 antibody compriseé: a first
polypeptide comprising complementarity determining regions (CDRs) as set
forth in SEQ ID NO: 10 and a second polypeptide comprising CDRs as set
forth in SEQ 1D NO: 44. In certain embodiments, an anti-TR-2 antibody
comprises: a first polypeptide comprising complementarity determining
regions (CDRs) as set forth in SEQ ID NO: 12 and a second polypeptide
comprising CDRs as set forth in SEQ ID NO: 46. In certain embodiments, an
anti-TR-2 antibody comprises: a first polypeptide comprising complementarity
determining regions (CDRs) as set forth in SEQ ID NO: 14 and a second
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321 <210> 42 <211> 107 <212> PRT <213> Homo sapiens <400> 42 Asp lle Gin Met Thr Gin Set 15
Asp Arg Val Thr lle Thr Cys 20 Pro Set Set Lea Set Ala Set Val Gly 1015 Arg Ala Set Gin Gly Lea Arg
Asn Asp 2530 Lea Gly Trp Phe Gin Gin Lys Pro Gly Lys Ala Pro Lys Arg Lea lle 354045 Tyr Ala Ala
Set Set Lea Gin Arg Gly Val Pro Set Arg Phe Set Gly 505560 Set Gly Set Gly Thr Glu Phe Thr 6570

Gl 22h e TSRS BRI G RS R D s oo et eu o

<213> Homo sapievdiment4pan dﬂ!g‘%eﬂwatgwdy comprises: a first polypeptide comprising
complementarity determining regions (CDRs) as set forth in SEQ ID NO: 16
and a second polypeptide comprising CDRs as set forth in SEQ iD NO: 50. in
certain embodiments, an anti-TR-2 antibody comprises: a first polypeptide
comprising complementarity determining regions (CDRs) as set forth in SEQ
D NO: 18 and a second polypeptide comprising CDRs as set forth in SEQ ID
NO: 52, In certain erﬁbodiments, an anti-TR-2 antibody comprises: a first
polypeptide comprising complementarity determining regions (CDRs) as set
_forth in SEQ ID NO: 20 and a second polypeptide comprising CDRs as set
forth in SEQ ID NO: 54. In certain embodiments, an anti-TR-2 antibody
comprises: a first polypeptide comprising complementarity determining
regions (CDRs) as set forth in SEQ ID NO: 22 and a second polypeptide
comprising CDRs as set forth in SEQ ID NO: 58. In certain embodiments, an
anti-TR-2 antibody comprises: a first polypeptide comprising complesmentarity
determining regions (CDRs) as set‘ forth in SEQ 1D NO: 24 and a second
polypeptide comprising CDRs as set forth in SEQ ID NO: 58. in certain
embodiments, an anti-TR-2 antibody comprises: a first polypeptide comprising
complementarity determining regions (CDRs) as set forth in SEQ D NO: 26
and a second polypeptide comprising CDRs as set forth in SEQ ID NO: 60. In
certain embodiments, an anti-TR-2 antibody comprises: a first polypeptide
comprising complementarity defermining regions (CDRs) as set forth in SEQ
ID NO: 28 and a second polypeptide comprising CDRs as set forth in SEQ 1D
NO: 62, In certain embodiments, an anti-TR-2 antibody comprises: a first
polypeptide comprising complementarfty determining regions (CDRs) as set
forth in SEQ ID NO: 30 and a second polypeptide comprising CDRs as set
forth in SEQ ID NQ: 64. In certain embodiments, an anti-TR-2 antibody
comprises: a first polypeptide comprising complementarity determining
regions (CDRs) as set forth in SEQ 1D NO: 32 and a second polypeptide
comprising CDRs as set forth in SEQ ID NO; 66. . In certain embodiments, an
anti-TR-2 antibody comprises: a first polypeptide comprising complementarity
determining regions (CDHs} as set forth in SEQ ID NO: 34 and a second
polypeptide comprising CDRs as set forth in SEQ ID NO: 68. In certain
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tgacccagtc tccatcctece ctgtctgeat ctgtaggaga cagagtcacc 60 atcacttgcc ggtcaagtca gagcattagt
aactatataa attggtatca acagagacca 120 cgaacctoct  gggaaagccc gatccatgat gtatccagtt tccaaagtgce
ggtcccatca 180 aggttcagtc gcagtggatc tgggacagtt ttcactctca ccatcagcag tctgcaacct 240 gaagattttg
caacttactt ctgtcaacag acttacatta ccccattcac tttcggccct

embodiments, an anti-TR-2 antibody comprises a first polypeptide as set forth
in paragraph [079] above and a second polypeptide as set forth in paragraph

.[084] above. In certain embodiments, an anti-TR-2 antibody comprises a first
polypeptide as set forth in paragraph [080] above and a second polypepitide
as set forth in paragraph [085] above. In certain embodiments, an anti-TR-2
antibody is a human antibody. In certain embodiments, an anti-TR-2 antibody
comprises a detectable label. In certain embodiments, an anti-TR-2 antibody
is a chimeric antibody.

[0144] “Chimeric antibody” refers to an anﬁbody that has an
antibody variable region of a first species fused to another molecule, for
example, an antibody constant region of another second species. See, e.g.,
U.S. Patent No. 4,816,567 and Morrison et al., Proc Nat{ Acad Sci (USA),
81:6851-6855 (1985). in certain embodiments, the first species may be
different from the second species. In certain embodiments, the first species
may be the same as the second species. In certain embodiments, chimeric |
antibodies may be made through mutagenesis or CDR grafting to match a
portion of the known sequence of anti-TR-2 antibody variable regions, CDR
grafting typically involves grafting the CDRs from an antibody with desired
specificity onto the framework regions (FRs) of another antibody.

[0145] A bivalent antibody other than a "multispecific® or
"multifunctional" antibody, in certain embodiments, typically is understood to
have each of its binding sites be identical.

[0146] An antibody substantially inhibits adhesion of a ligand to
a receptor when an excess of antibody reduces the quantity of receptor bound
to the ligand by at least about 20%, 40%, 60%, 80%, 85%, or more {as
measured in an in vitro competitive binding assay). _ ,

. [0147] The term "epitope" refers 10 a portion of a molecule
capable of being bound by a specific binding agent. Exemplary epitopes may
comprise any polypeptide determinant capable of specific binding to an
immunoglobulin and/or T-cell receptor. Exemplary epitope determinants
include, but are not limited to, chemically active surface groupings of
molecules, for example, but not limited to, amino acids, sugar side chains,
phosphoryl groups, and sulfonyl groups. In certain embodiments, epitope
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300 gggaccaaag tggatatcaa a 321 <210> 44 <211> 107 <212> PRT <213> Homo sapiens <400>
44 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Set Val Gly 151015 Asp Arg Val Tilt lle Thr
Cys Arg Set Set Gin Set lle Ser Asn Tyr 202530 lle Asia Trp Tyr Gin Gin Arg Pro Gly Lys Ala Pro Asn
Leu Leu lle 354045 His Asp Val Ser Set Pile Gin Ser Ala Val Pro Ser Arg Pile Set Arg 505560 Set Gly

Ser Gy Tit Vo g Tho LULTIL s SSL S em GIn Bin ASHALP0. G APl AlASTRE Tv Pie Cys

Gln Gin Tilt TyF )| e Gly Pro Gly Tilt Lys Val Asp lle Lys <210> 45 <211>
321 <212> DNane/2t 3padiinchengsapryastarimics<Aoosriainanhedigaitfadt agior fcctec

ctgtetgeat a region of an antigen that is bound by an antibody. Epitopes may be
contiguous or non-contiguous. [n certain embodiments, epitopes may be
mimetic in that they comprise a three dimensional structure that is similar to
an epitope used to generate the antibody, yet comprise none or only some of
. the amino acid residues found in that epitope used to generate the antibody.

[0148] The term “inhibiting and/or neutralizing epitope” refers to
an epitope, which when bound by a specific binding agent results in a
decrease in a biological activity in vivo, in viiro, and/or' in situ. In cettain
embodiments, a neutralizing epitope is located on or is associated with a
biologically active region of a target.

{0149] The term “activating epitope” refers o an epitope, which
when bound by a specific binding agent results in activation or maintenance of
a biological activity in vivo, in vitro, and/or in situ. in cettain embodiments, an
activating epitope is located on or is associated with a biologically active

region of a target.

{0150] In certain embodiments, an epitope is specifically bound
by at least one antibody selected from Ab A, Ab B, Ab C,Ab D, AbE, Ab F,
Ab G, AbH, Abl, Ab J, AbK, Ab L, AbM, Ab N, Ab O, Ab P, and Ab Q. In
certain such embodiments, the epitope is substantially pure. in certain such
embodiments, the epiiope is at a concentration of at least 1 nM. In certain
such embodiments, the epitope is at a concentration of between 1 nM and 5
nM. In certain such embodiments, the epitope is at a concentration of
between 5 nM and 10 nM. In certain such embodiments, the epitope is at a
concentration of between 10 nM and 15 nM.

[0151] In certain embodiments, an antibody specifically binds to
an epitope that is specifically bound by at least one antibody selected from Ab
A AbB,AbC,AbD, Ab E, Ab F, Ab G, Ab H, Ab |, Ab J, Ab K, Ab L, Ab M,
Ab N, Ab O, Ab P, and Ab Q, and is substantially pure. In ceriain such
embodiments, the antibody is at a concentration of at least 1 nM. In certain
such embodiments, the antibody is at a concentration of between 1 nM and 5
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ctgtaggaga cagagtcacc 60 atcacttgcc gggcgagtca gggcattagc aattatttag cctggtatca gcagaaacca 120
gggaaagttc ctaagctcct gatctatgct gcatccactt tgcaatcagg ggtcccatct 180 cggttcagtg gcagtggatc
tgggacagat ttcactctca ccatcagcag cctgcagcect 240 gaagatgttg caacttatta ctgtcaaaag tataacagtg
ccccgctcac tttcggegga 300 gggaccaagg tggagatcaa a 321 19/90

nM. In certain such embodiments, the antibody is at a concentration of
between 5 nM and 10 nM. In certain such embodiments, the antibody is at a
conceniration of between 10 nM and 15 nM.

[0152] In certain embodiments, an éntibody specifically binds to
amino acids 1 to 85 of mature human TR-2, and is substantially pure. In
certain such embodiments, the antibody is at a concentration of at least 1 nM.
in ceriain such embodiments, the antibody is at a concentration of between 1
nM and 5 nM. In certain such embodiments, the antibody is at a
concentration of between 5 nM and 10 nM. In certain such embodiments, the
antibody is at a concentration of between 10 nM and 15 nM.

[0153] in certain embodiments, an antibody competes for
binding 1o an epitope with at least one aritibody selected from Ab A, Ab B, Ab
C,AbD,AbE,AbF, Ab G, Ab H, Ab [, Ab J, Ab K, Ab L, Ab M, Ab N, Ab O,
Ab P, and Ab Q. In certain such embodiments, the antibody is substantially
pure. In certain such embodiments, the antibody is at a concentration of at
least 1 nM. In certain such embodiments, the antibody is at a concentration of
between 1 nM and 5 nM. In certain such embodiments, the antibody is at a
concentration of between 5 nM and 10 nM. In certain such embodiments, the
antibody is at a concentration of between 10 nM and 15 nM.

[0154] in certain embodiments, an antibody competeé for
binding 16 amino acids 1 to 85 of mature human TR-2 with at least one
antibody selected from Ab A, Ab B, Ab C,Ab D, Ab E, AbF, Ab G, Ab H, Ab1,
Ab J, AbK, Ab L, AbM, Ab N, Ab O, Ab P, and Ab Q. In ceriain such
embodiments, the antibody is substantially pure. In certain such
embodiments, the antibody is at a concentration of at least 1 nM. In certain
such embodiments, the antibody is at a concentration of between 1 nM and 5
nM. In certain such embodiments, the antibody is at a concentration of
between 5 nM and 10 nM. In certain such embodiments, the antibody is at a
concentration of between 10 nM and 15 M.

[0155] The term "agent” is used herein to denote a chemical
compound, a mixture of chemical compounds, a biological macromolecule, or
an extract made from biological materials.
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<210> 46 <211> 107 <212> PRT <213> Homo sapiens <400> 46 Asp lle Gin Met Thr Gin Ser Pro Ser
Sex Leu Sex Ala Sex Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ala Sex Gin Gly lle Ser Asn Tyr
202530 Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys Leu Lau lle 354045 Tyr Ala Ala Sex Thr
Leu Gin Sex Gly Val Pro Sex Arg Phe Sex Gly 505560 Sex Gly Sex Gly Thr Asp Phe Thr Leu Thr lle

250005 Th Phe Gy Bl Thr LIS ORPo ity L b el feBtD Sy ARG T oo
<400> 47 gacdtwgjtgarabendetged 00nsa sizaingobostinealteragribmdy ferybadgheiztgaccy
tgctggetga th%%@%ﬁ%%@?&%%&%%@%ﬂﬂﬂ%&ﬂ A0 dIoea R AR ISIgH Ca

attcagtggc agogggioty agatgtggca gittattact gaccaaagty gatatcaaa cictgggcga acaataagat tttactggge
ggacagattt gtcayRisties dhgert dscdatanted bymykesaydade @asirantayiio GHEINGe 240 300

339 lggtaccags galcedIg AHANSAIE ALy (LSS TAaRdd By 8pRasPET <2182 Homo

sapiens <400> 48 Asp lle V in Sex Pro Asp Sex Leu Ala Val Ser Leu Gly 151015 Glu Arg
Ala Thr lle AsrPeipsimplrisapeBods) may Yaatiaghss jadhe antibody. In ceriain

embodiments, a label may be incorporated into or attached to another reagent
which in turn binds to the antibody of interest. in certain embodiments, a label
may be incorporated into or attached to an antibody that in turn specifically
- binds the antibody of interest. In certain embodiments, the label or marker
can also be therapeutic. Various methods of labeling polypeptides and
glycoproteins are known in the art and may be used. Certain general classes
of labels include, but are not limited to, enzymaiic, fiuores;:ent,
chemiluminescent, and radioactive labsls, Certain examples of labels for
polypeptides include, but are not limited to, the following: radioisotopes or
radionuclides (e.g., *H, '*C, N, *8, 20v, ®T¢, M, #9, ¥%)), fluorescent
labels (e.qg., fluorescein isothocyanate (FITC), rhodamine, lanthanide
phosphors, phycoerythrin (PE)), enzymatic labels (e.g., horseradish
peroxidase, B-galactésidase, luciferase, alkaline phosphatase, glucose
oxidase, glucose-6-phosphate dehydrogenase, alcohol dehydrogenase,
malate dehydrogenase, penicilinase, luciferase), chemiluminescent labels,
biotinyl groups, and predetermined polypeptide epitopes recognized by a
secondary reporter (e.g., leucine zipper pair sequences, binding sites for
secondary antibodias, metal binding domains, epitope tags). In certain
embodiments, labels are attached by spacer arms of various lengths to
reduce potential steric hindrance.
[0157] The term “sample”, as used herein, includes, but is not
fimited to, any quantity of a substance from a living thing or formerly living
thing. Such living things include, but are not limited to, humans, mice,
monkeys, rats, rabbits, and other animals. Such substances include, but are
not limited to, blood, serum, urine, cells, organs, tissues, bone, bone marrow,

lymph nodes, and skin.
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202530 Sex Asn Asn Lys lle Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 354045 20/90 Pro Pro Lys
Leu lieu lle Tyr 5055 Pro Asp Arg Phe Ser Gly Ser 6570 Trp Ala Ser Thr Arg Gin Ser Gly Val GO Gly
Ser Gly Thr Asp the Thr lieu Thr 7580 lle Set Ser lieu lieu Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin
829095 Tyr Tyr Ser Thr Pro Phe Thr Phe 100 Gly Pro Gly 105 Thr Lys Val Asp lle 110 Lys <210> 49
<211> 336 <212> DNA <213> Ho 0 <400= atatt tctcc Q’[ a tcc
agcagagtgg ctcactttcE%QB ens tga Etréqo Eﬁ%?% %E%% @&8 gtc cca@aag %5% ggcag?q %ttggggtt
cgaggtggag ctasieegtesa 2 ploact goetoauEiticattapabk afdadacingagipsitedatacaacta

atttgggttc cagaitttac t a ctcc tt 999¢ aaatc acaaactccg 60 120 180
240 300 336 5%& %aé’ g‘g?a{%ggc %%ga g%%ﬁa%ggac <210> 50 <211> 112

<212> PRT <213> Hb)m&QiaplensThe term “modul ator, as used herein, is a compound that

C'}Elll &0

changes or alters the activity or funct:on of a molecule. For example, a
modulator may cause an increase or decrease in the magnitude of a certain
activity or function of a molecule compared to the magnitude of the activity or
function observed in the absence of the modulator. In certain embodiments, a
‘modulator is an inhibitor, which decreases the magnitude of at least one
activity or function of a molecule. Certain exemplary activities and functions
of a molecule include, but are not limited to, binding affinity, enzymatic
activity, and signal transduction. Certain exemplary inhibitors include, but are
not limited to, proteins, peptides, antibodies, p.eptibodies, carbohydrates, and
small organic molecules. Exemplary peptibodies are described, e.g., in WO
01/83525.

[0180] As used herein, "substantially pure” means an object
species is the predominant species preseﬁt (i.e., on a molar basis it is more
abundant than any other individual species in the composition). In certain
embodiments, a substantially purified fraction is a composition wherein the
object species comprises at least about 50 percent (on a molar basis) of all
macromolecular species present. I certain embodiments, a substantially
pure composition will comprise more than about 80%, 85%, 90%, 5%, or
99% of all'macromolar species present in the composition. In certain
embodiments, the object species is purified {o essential homogeneity
(contaminant species cannot be detected in the composition by conventional
detection methods) wherein the composition consists essentially of a single

macromolecular species.
[0161] The term “patient” includes human and animal subjects.
[0162] According to certain embodiments, a cell line expressing

anti-TR-2 antibodies is provided.

[0163] In certain embodiments, chimeric antibodies that
comprise at least a portion of a human sequence and another species’
sequence are provided. In certain embodiments, such a chimeric antibody
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<400> 50 Asp lle Val 1 Met Thr Gin Ser Pro lieu Ser 510 lieu Pro Val Thr Pro Gly 15 Glu Pro Ala Ser
lle 20 Asn Gly Tyr Asn Tyr 35 Pro Gin lieu lieu lle 50 Ser Cys Arg lieu Asp Trp 40 Tyr lieu Gly 55 Ser
Ser Gin Set lieu lieu Arg Arg 2530 Tyr lieu Gin Lys Pro Gly Gin Ser 45 Ser Asn Arg Ala Ser Gly Val
Pro 60 Asp Arg Phe 65 Ser Gly Ser Gly Ser Gly Thr Asp The Thr lieu Lys lle 707580 Ser Arg Val Glu
Ala Glu Asp Val

Glu Val Glu ||eﬂ%¥?§gk3‘§%2§géﬁ%%%ﬁ@i%%ﬁ %ﬁé’ﬁ%ﬁ*ﬁ%ﬁ%@é‘%ﬂ@ﬂ&w S Gl
that host's antibody sequences. For example, in certain instances, an animai
of interest may be used as a model for a particular human disease. To study
the effect of an antibody on that disease in the animal host, one could use an
antibody from a different species. But, in certain instances, such antibodies
from another species, may elicit an immune response fo the antibodies
themselives in the host animal, thus impeding evaluation of these antibodies.
In certain embodiments, replacing part of the amino acid sequence of an anti-
TR-2 antibody with antibody amino acid sequence from the host animal may
decrease the maghitude of the host animal’s anti-antibody response.

[0164] in certain embodiments, a chimeric antibody comprises a
heavy chain and a light chain, wherein the variable regions of the light chain
and the heavy chain are from a first species and the constant regions of the
light chain and the heavy chain are from a second species. In cettain
embodiments, the antibody heavy chain constant region is an antibody heavy
chain constant region of a spacies other than human. In ceriain
embodiments, the antibody light chain constant region Is an antibody light
chain constant region of a species other than human. In certain
embodiments, the antibody heavy chain constant region is a human antibody
heavy chain constant region, and the antibody heavy chain variable region is
an antibody heavy chain variable region of a species other than human. In
cettain embodiments, the antibody light chain constant region is a human
antibody light chain constant region, and the antibody light chain variable
region is an antibody light chain variable region of a species other than
hufnan. Exemplary antibody constant regions include, but are not limited to, a
human antibody constant region, a cynomolgus monkey antibody constant
region, a mouse antibody constant region, and a rabbit antibody constant
region. Exemplary antibody variable regions inciude, but are not limited to, a
human antibody variable region, a mouse antibody variable region, a pig
antibody variable region, a guinea pig antibody variable region, a cynomolgus
monkey antibody variable region, and a rabbit antibody variable region. In
certain embodiments, the framework regions of the variable region in the
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<213> Homo <400> 51 gacatcgtga tgacccagtt tccagactcc ctggctgtgt ctctgggcga gagggccacc 60
atcaactgca agtccagcca gagtgtttta cacagctcca acaataagaa ctacttaact 120 tggtaccagc tgaaaccagg
acagcctcct aagttgctca tttactgggc atctacccgg 180 gaatcogggg tecctgaccg attcagtggc agcgggtctg
ggacagattt cactetcacc 240

heavy chain and light chain may be replaced with framework regions derived
from other antibody sequences,

[0165] ~ Certain exemplary chimeric antibodies may be produced
by methods well known to those of ordinary skill in the art. In certain
embodiments, the polynucleotide of the first species encoding the heavy chain
variable region and the pofy‘nucleotideh of the second species encoding the
heavy chain constant region can be fused. In certain embodiments, the
polynucleotide of the first species encoding the light chain variable region and
the nuclectide sequence of the second species encoding the light chain
constant region can be fused. In certain embodiments, these fused '
nuclectide sequences can be introduced into a cell either in a single:
expression vector (e.g., a plasmid) or in multiple expression vectors. In
certain embodiments, a cell comprising at least one expression vector may be
used to make polypeptide. In certain embodiments, these fused nucleotide
sequences can be introduced into a cell either in separate expression vectors
orina singie expression vector. In certain embodiments, the host cell
expresses both the heavy chain and the light chain, which combine to
produce an antibody. In certain embodiments, a cell comprising at least one
expression vecior may be used to make an antibody. Exemplary methods for
producing and expressing antibodies are discussed below.

[0166] in certain embodiments, conservative modifications to the
heavy and light chains of an antl-TR-2 antibody (and corresponding '
modifications to the encoding nucleotides) will produce antibodies having
functional and chemical characteristics similar to those of the original
antibody. In contrast, in certain embodiments, substantial modifications in the
functional and/or chemical characteristics of an anti-TR-2 antibody may be
accomplished by selecting substitutions in the amino acid sequence of the
heavy and light chains that differ significantly in their effect on maintaining (a)
the structure of the molecular backbone in the area of the substitution, for
example, as a sheet or helical conformation, (b) the charge or hydrophobicity
of the molecule at the target site, or (c) the bulk of the side chain.

[0167] Certain desired amino acid substiiutions (whether
conservative or non-conservative) can be determined by those skilled in the
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atcagcagcc tgcaggctga agatgtggcea gtttattact gtcaccaata ttatagtact 300 gagatcaaa ttggccaggg
gaccaagctg 339 ccgtccagtt <210> 52 <211> 113 <212> PRT <213> Homo sapiens <400> 52
Asp lle Val Net Thr Gin Phe Pro Asp Ser Leu Ala Val Ser Leu Gly 151015 Glu Arg Ala Thr lle Asn Cys
Lys Ser Ser Gin Ser Val Leu His Ser 202530 Ser Asn Asn Lys Asn Tyr Len Thr Trp Tyr Gin Leu Lys
Pro Gly Gin S?a?tog'tsthe time such substitutions are desired. In certain embodiments, amino
acid substitutions can be used to identify important residues of the anti-TR-2
antibodies, such as those which may increase or decrease the affinity of the
antibodies to TR-2 or the effector function of the antibodies. o
[0168] In certain embodiments, the effects of an anti-TH-2
antibody may be evaluated by measuring a reduction in the amount of
symptoms of the disease. In certain embodiments, the disease of interest
may be caused by a pathogeh. In certain embodiments, a disease may be
established in an animal host by other methods including introduction of a
substance {such as a carcinogen) and genetic manipulation. In certain
embodiments, effects may be evaluated by detecting one or more adverse
events in the animal host. The term “adverse event” includes, but is not
limited to, an adverse reaction in an animal host that receives an antibody that
is not present in an animal host that does not receive the antibody. In certain
embodiments, adverse events include, but are not limited 1o, a fever, an
immune response to an antibody, inflammation, and/or death of the animal
host.
[0169] Various antibodies specific to an antigen may be
produced in a number of ways. In certain embodiments, an antigen
containing an epitope of interest may be introduced into an animal host (e.g.,
a mouse), thus producing antibodies specific to that epitope. In certain
instances, antibodies specific 1o an epitope of interest may be obtained from
biological samples taken from hosts that were naturally exposed fo the
epitope. In certain instances, introduction of human immunogiobulin (ig) loci
into mice in which the endogenous lg genes have been inactivated offers the
opportunity to obtain human monoclonal antibodies (MAbs).
Naturally Occurring Antibody Structure
{0170] Naturally occurring antibody structural units iypically
comprise a tetramer. Each such tetramer typically is composed of two
identical pairs of polypeptide chains, each pair having one full-length “light*
chain (in certain embodiments, about 25 kDa) and one full-length "heavy”
chain {in certain embodiments, about 50-70 kDa). The term *heavy chain”
includes any polypeptide having sufficient variable region sequence io confer
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Pro Pro Lys Leu Len lle Tyr Trp Ala Ser Thr Arg Gin Ser Gly Val 505560 Pro Asp Arg Phe Ser Gly Sex
Gly Ser Gly Thr Amp Phe Thr lieu Thr 65707580 lle Ser Set Leu Gin Ala Gin Asp Val Ala Val Tyr Tyr
Cys His Gin 859095 Tyr Tyr Ser Thr Pro Ser Ser Phe Gly Gin Gly Thr Lys Leu Glu lle 100105110 Lys
<210> 53 <211> 321 <212> DNA <213> Homo sapiens  <400> 53 gacatccaga tgacccagtc

o S T o 10
aggttcagtg gcatgebte tegigecdgatain, Vi, and three constant region domains, Cyl, Cu2,

and Cn3. The Vi domain is at the amino-terminus of the polypeptide, and the

Cu3 domain is at the carboxy-terminus. The term “heavy chain”, as used

herein, encompasses a full-length antibody heavy chain and fragments

thereof,

[0171] The term “light chain” includes any polypeptide having
sufficient variable region sequence to confer specificity for a particular
antigen. A full-length light chain includes a variable region domain, V|, and a
constant region domain, C.. Like the heavy chain, the variable region domain
of the light chain is at the amino-terminus of the polypeptide. The term “light
chain®, as used herein, encompasses a full-length light chain and fragments
thereo.

[0172] The amino-terminal portion of each chain typically
includes a variable region (Vy in the heavy chain and Vi in the light chain) of

~ about 100 to 110 or more amino acids that typically is responsible for antigen
recognition. The carboxy-terminal portion of each chain typically defines a
constant region (Cy domains in the heavy chain and G, in the light chain) that
may be responsible for effector function. Antibody effector functions include
activation of complement and stimulation of opsonophagocytosis. Human
light chains are typically classified as kappa and lambda light chains. Heavy
chains are typically classified as mu, delta, gamma, alpha, or epsilon, and
define the antibody's isotype as IgM, IgD, 1gG, IgA, and IgE, respectively. 1gG
has several subclasses, including, but not limited to, IgG1, 1gG2, IgG3, and
lgG4. IgM has subclasses including, but not limited to, igM1 and IgM2. IgA is
similarly subdivided into subclasses including, but not limited to, 1gA1 and
IgA2. Within full-length light and heavy chains, typically, the variable and
constant regions are joined by a "J" region of about 12 or more amino acids,
with the heavy chain also including a "D" region of about 10 more amino
acids. See, e.g., Fundamental immunoiogy Ch. 7 (Paul, W., ed., 2nd ed.
Raven Press, N.Y. (1989)). The variable regions of each light/heavy chain
pair typically form the antigen binding site.
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ttcactctca tctgcaacct 240 ccatcagcag gaagattttg caacttacta ctgtcaacag agttacagta ccccgctcac
tttcggcgga 300 gggaccaagg a 321 tggagatcaa 22/90 <210> 54 <211> 107 <212> PRT <213>
Homo sapiens <400> 54 Asp lle Gin 1 Net Thr Gin Set Pro Sex Set Lou

[0173] The variable regions typically exhibit the same general
structure of relatively conserved framework regions (FR) joined by three
hypervariable regions, also called complementarity determining regions or
CDRs. The CDRs from the heavy and light chains of sach pair typically are
aligned by the framework regions, which may enable binding to a specific
epitope. From N-terminal to C-terminal, both light and heavy chain variable
regions typically comprise the domains FR1, CDR1, FR2, CDR2, FR3, CDR3,
and FR4. The assignment of amino acids to each domain is typically in
accordance with the definitions of Kabat Sequences ng Proteins of
Immunological Interest (National Institutes of Health, Bethesda, Md. (1987
and 1991)), or Chothia & Lesk J. Mol. Biol. 196:901-917 (1987); Chothia et al.
Nature 342:878-883 (1989).

[0174] As discussed above, there are several types of antibody
fragments. A Fab fragment is comprised of one light chain and the Cy1 and
variable regions of one heavy chain. The heavy chain of a Fab molecule
cannot form a disulfide bond with another heavy chain molecule. A Fab’
fragment contains one light chain and one heavy chain that contains more of
the constant region, between the Cy1 and Cy2 domains, such that an
interchain disulfide bond can be formed between two heavy chains to form a
F(ab’)2 molecule. A Fab fragment is similar to a F(ab')2 molecule, except the
constant region in the heavy chains of the molecule extends to the end of the
Cn2 domain. The Fv region comprisas the variable regions from both the
heavy and light chains, but lacks the constant regions. Single-chain
antibodies are Fv molecules in which the heavy and light chain variable
regions have been connected by a flexible linker to form a single polypeptide
chain which forms an antigen-binding region. Exemplary single chain
antibodies are discussed in detail, e.g., in WO 88/01648 and U.S. Patent Nos.
4,948,778 and 5,260,203. A Fc fragment contains the Cu2 and Cn3 domains
of the heavy chain and contains more of the constant region, between the Cyt
and Cy2 domains, such that an interchain disulfide bond can be formed
between two h'eavy chains.

[0175] In certain embodiments, functional domains, Cu1, Cu2,
Cy3, and intervening sequences can be shuffied to create a different antibody
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510 Set Ala Ser Val Gly 15 Asp Pig Val Thr 20 Lou Pan Trp Tyr 35 lle Thr Cys Pig Thr Set Gin 25

Gin Gin Lys Pro Gly Lys Ala 40 Set lle Set Thr Tyr 30 Pro Lys Lou Lou lle 45 Ser Ala Thr Ser Set

50 Lou Gin Set55 Gly Val Pro Set Arg Phe Set Gly 60 Set Set Leu Gin Pro 80 Glu Asp Phe Ala

Thr Tyr Tyr Cys Gin Gin 8590 Set Tyr Set Tim Pro Leu 95 Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys

100105 constant region. For example, in certain embodiments, such hybrid constant
regions can be optimized for half-life in serum, for assembly and folding of the
antibody tetramer, and/or for improved effector function. in cetiain

embodiments, modaf;ed antibody constant regions may be produced by
introducing single point mutations into the amino acid sequence of the
constant region and testing the resulting antibody for improved qualities, e.g.,
one or more of those listed above.

[0176] In certain embodiments, an antibody of one isotype is
converted o a different isotype by isotype switching without losing its
specificity for a particular target molecule. Methods of isotype switching
include, but are not limited to, direct recombinant techniques (see e.g., U.S.
Patent No. 4,816,397) and ceil-ceil fusion techmques (see e.g., U.S. Patent
No. 5,916,771), among others. In certain embodiments an antibody can be
converted from one subclass to another subclass using techniques described
above or otherwise known in the art without losing its specificity for a
particular target molecule, including, but not limited to, conversion from an
lgG2 subclass 1o an IgG1, 1gG3, or igG4 subciass.

Bispecific or Bifunctional Antibodies

[0177] A bispecific or bifunctional antibody typically is an artificial
hybrid antibody having two different heavy/light chain pairs and two different
binding sites. Bispecific antibodies may be produced by a variety of methods
including, but not limited to, fusion of hybridomas or linking of Fab' fragments.
See, e.g., Songsivilai & Lachmann Clin. Exp. Immunol. 79: 315-321 (1990},
Kostelny et al. J. Immunol. 148:1547-1553 (1992). |
Certain Preparation of Antibodies

[0178] In certain embodiments, antibodies can be expressed in
cell lines other than hybridoma cell lines. In certain embodiments, sequences
encoding particular antibodies, including chimeric antibodies, can be used for
transformation of a suitable mammalian host cell. According to certain
embodiments, transformation can be by any known method for introducing
polynucleotides into a host cell, including, for example packaging the
polynucleotide in a virus (or into a viral vector) and transducing a host cell with
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<210> 55 <211> 321 <212> DNA <213> Homo sapiens <400> 55 gacatccaga atcacttgcc gggaaagccc
aggttcagtg gaagattttg gggaccaagg tgacccagtc gggcaagtca ctaagctcct gcagtggatc cagcttacta
tggagatcaa tccatcctcc gagcattagc gatctctgct tgggacagat ctgtcaacag a ctgtctgcat agctatttaa acatccagtt
ttcactctca agttacagta ctgtaggaga cagagtcacc 60 attggtatca gcagaaacca 120 ttcaaagtgg ggtcccatca

180 ccatcagc cel 2 c C <210>56.<211> 107_<212> PRT
<213 tomo LB o0L e R YRS A MOt s B A TS Al 457 e set vl oy
15 Asp Arg Vax@mpldatryCysSaRateat 2005 $29821804 181 848404RA06 Laandsn Trp Tyr Gin Gin

Lys Pro Gly Lyf %? %5% Lys Lou Leu lle 354045 23/90 Set Ala Thr Ser Set The Gin Ser Gly Val Pro
FGly 50

Ser Arg The Se 5560 Set Gly Ser Gly Thr Asp The Thr Len Thr lle
[0179] In certain embodiments, an expression vector comprises

any of the polynucleotide sequences discussed herein. In certain
embodiments, a method of making a polypeptide comprising producing the
polypeptide in a cell comprising any of the above expression vectors in
conditions suitable to express the polynuclectide contained therein to produce
the polypeptide is provided.

[0180] In certain embodiments, an expression vector comprises
a polynucleotide comprising a sequence encoding a polypeptide comprising at
least one complementarity determining region (CDR) selected from CDR1a,
CDR2a, and CDR3a, wherein CDR1a comprises the amino acid sequence ab
cdefghijkl, wherein amino acid a is glycine, amino acid b is selected from
glycine, tyrosine, or phenylalanine; amino écid ¢ is selected from serine or
threonine; amino acid d is selected from isoleucine or phenylalanine; amino
acid e is selected from serine, threonine, or asparagine; amino acid f is
selected from serine, aspartic acid, tyrosine, asparagine, threonins, or glycine;
amino acid g is selected from glycine, aspartic acid, or tyrosine,; amino acid h
is selected from glycine, aspartic acid, tyrosine, asparagine, or setine; amino
acid i is selected from tyrosine, isoleucine, histidine, methionine, or
tryptophan; aminc acid j is selected from asparagine, tyrosine, histidine,
serine, or phenylalanine; amino acid k is tryptophan or is not present; and
amino acid | is serine or is not present; wherein CDR2a comprises the amino
acid sequence mnopgrstuvwxyza' b’ ¢, wherein amino acid m is
selected from tryptophan, tyrosine, histidine, valine, glutamic acid, or serine;
amino acid n is selected from methionine or isoleucine; amino acid o is
selected from asparagine, tyrosine, serine, tryptophan, or histidine; amino
aciéi o is selected from proline, tyrosine, serine, arginine, histidine, or
asparagine; amino acid q is selected from asparagine, serine, or aspartic acid;
amino acid r is selected from serine or glycine; amino acid s is selected from
aspatrtic acld, serine, threonine, or arginine; amino acid t is selected from
asparagine, threonine, alanine, isoleucine, or tyrosine; amino acid u is
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657075 Gin Asp Phe Ala Ala Tyr Tyr Cys Gin Gin Set 8590 Thr Phe Gly Gly Gly Thr Lys Val Gin lle
Lys Set Set Len Gin Pro 80 Tyr Set Thr Pro Len 95 <210> 57 <211> 339 <212> DNA <213> Homo
100 sapiens 105 <400> 57 gacatcgtga tgacccagtc tccagactcc ctggctgtgt ctctgggcga gagggccacc 60
atcaactgca agtccagcca gagtgtttta cacagctcca acaataagaa ttatttagtt 120 tggtaccagc agaaaccagg

A g g e S e o ha SR ABAE PSINE (e eAgRe iR e oaatety
amino acid v is selected from glycine, tyrosine, aspartic acid, or cysteine;
amino acid w is selecte& from tyrosine or asparagine; amino acid x is selected
from alanine or proline; amino acid y is selected from glutamine, setine, or -
aspartic acid; amino acid z is selected from lysine, leucine, or serine; amino
acid a’ is selected from phenylalanine, lysine, or valine; amino acid b’ is
selected from giutamine, serine, or lysine; and amino acid ¢’ is glycine or is
not present; wherein CDR3a comprises the amino acid sequence d' e’ g’ ' {
JKrm o p ogrs tuv w, wherein amino acid d' is selected from
tryptophan, aspartic acid, glycine, serine, or glutamic acid; amino acid &’ is
selected from asparagine, aspartic acid, glycine, arginine, serine, valine, or
leucine; amino acid f' is selected from histidine, serine, alanine, tyrosine,
proline, asparagine, glycine or threonine; amine acid g’ is selected from
tyrosine, serine, alanine, arginine, fryptophan, glycine or valine; amino acid i’
is selected from glycine, alanine, serine, asparagine, methionine, tyrosine,
tryptophan, cysteine, or aspartic acid; amino acid i is selected from serine,
tryptophan, glycine, phenylaianine, aspartic acid, tyrosine, or threonine; amino
acid J is selected from glycine, threonine, serineg, leucine, valine, asparagine,
tryptophan, or tyrosine; amino acid K’ is selected from serine, phenylalanine,
aspartic acid, tryptophan, glycine, or tyrosine, or is not present; amino acid I
is selected from histidine, aspartic acid, alanine, tryptophan, tyrosine, serine,
phenylalanine, valine, or glycine, or is not present; amino acid m’ Is selected
from phenylalanine, tyrosine, glutamic acid, proline, aspartic acid, cysteine,
isoleucine, or methionineg, or is not present; amino acid n’ is selected from
aspartic acid, phenylalanine, alanine, leucine, or serine, or is not present;
amino acid o’ is selected from tyrosine, leucine, aspartic acid, phenylalanine,
proline, or valine, or is not present; amino acid p’ is selected from leucine,
asparttic acid, or tyrosine, or is not present; amino acid q' is selected from
serine or tyrosine, or is not present; amino acid 1’ is tyrosine or is not present;
amino acid s’ is selected from glycine or tyrosine, or is not present; amino acid
t' is selected from glycine or methionine, or is not present; amino acid U’ is
selected from methionine or aspartic acid, or is not present; amino acid v’ is
selected from aspartic acid or valine, or is not present; and amino acid w’ is
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ggacagattt cactctcacc 240 atcagcagcc tgcaggctga agatgtggca gtttattact gtcagcaata ttatagtact 300
cctctcactt tcggcggagg gaccaaggtg gagatcaaa 339 <210> 58 <211> 113 <212> PRT <213> Homo
sapiens <400> 58 Asp lle Val 1 Met Thr Gin Set Pro Asp Set Leu Ala Val Set Len Gly 51015 Gin Arg
Ala Thr lle Asn Cys Lys Ser Ser Gin Set Val Len His Set 202530 Ser Mn Asn Lys Asn Tyr Len Val Trp

505560 Pro ASEIL Ths LOR-any SRR Rt M SRR 3 oor sor Len

Gin Ala Gin Asprtipgydighil ahaimykiogs Thasinssates aypbodingntsha metbes ofinakadsly Gly Gly

Thr Lys Val Gly, lle, 1081084 $8h¥Rsil Motk e g gettbis T 2 clNDmpfsiag 1Py sapiens
above expression vector in conditions suitable 1o express the polynucleotide
contained therein to produce the polypeptide is provided.

. [0181] In ceriain embodiments, an expression vector comprises

a polynucleotide comprising a sequence encoding a polypeptide comprising at
least one complementarity determining region (CDR) selected from CDR1b,
CDR2b, and CDRSb, wherein CDR1b comprises the amino acid sequence at
b1c1dletflglhlitjl k11 mlniolplqgl, wherein amino acid a1 is
selected from arginine or lysine; amino acid b1 is selected from threonine,
alanine, or serine; amino acid c1 is serine; amino acid d1 is glutamine; amino
acid el is selected from serine or glycine; amino acid f1 is selected from
isoleucine, leucine, or valine; amino acid g1 is selected from serine, !eu‘éine,
or arginine; amino acid h1 is selected from threonine, setrine, isoleucine,
asparagine, arginine, histidine, or tyrosine; amino acid i1 is selected from
tyrosine, arginine, tryptophan, aspartic acid, or serine; |1 is selected from
leucine, isoleucine, asparagine, tyrosine, or serine; amino acid ki is selected
from asparagine, glycine, valine, alanine, or leucine; amino acid [1 is selected
from tyrosine, alanine, or asparagine, or is not present; amino acid m1 is
selected from asparagine or lysine, or is not present; amino acid n1 is
selected from tyrosine, asparagine, or isocleucine, or is not present; amino acid
o1 is selected from leucine or tyrosine, or is not present; amino acid p1 is
selected from aspartic acid or leucing, or is not present; and amino acid g1 is
selected from valine, alanine, or threonine, or is not present; wherein CDR2b
comprises the amino acid sequence r1 s1 11 ul v1 wl x1, wherein amino
acid ri is selected from alanine, aspartic acid, leucing, tryptophan, glycine, or
valine; amino acid s1 is selected from threonine, valine, glycine, or alanine;
amino acid 11 is sering; amino acid ut is selected from serine, asparagine, or
threonine; amino acid v1 is selected from leucine, phenylalanine, or arginine;
amino acid w1 is selected from glutamine, alanine, or glutamic acid; and
amino acid x1 is selected from serine, arginine, or threonine; wherein CDR3b
comprises the amino acid sequence y1 z1 a1’ b1’ ct1' d1’ e’ f1’ g1’, wherein
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<400> 59 gacatccaga atcacttgtc gggaaagocc aggttcagcg gaagattttg gggacdaagg tgacccagtc
gggcgagtca ctaagctcct gcagtggatc caacttacta tggagatcaa tccatcttcc gggtattagc gatctatgct tgggacagat
ttgtcagcag a gtgtctgcat agctggttag gcatccagtt ttcactctca gctaacagtt ctgtaggaga cagagtcacc 60
tctggtatca gcagaaacca 120 tgcaaagtgg ggtcccatca 180 ccatcagcag cctgcagcct 240 tccotttcac
tttcggcgga 300 321 <210> 60 <211> 107 <212> PRT <213> Homo, sapiens <400>.60 Asp lle Gin Met
Thy Gin Ser PRIEE} & \Vél%ﬁéﬁﬁ%&%l VT@E@H@%EW@S ’%@V&H?’If’erﬁﬁ ! 95? ;ArgpAIa Ser Gin
Gly lle Ser Semfiip@02kBL1Lie et ffymGintGininy sRysifdy apinaladiial yis selettad lle 354045

e S e S S WA A ey T
Asn Ser Phe RicidPh#’ 8596R5t5H irBinct\BhsBl, dyudihg, laspegbie, by pixcinel emp €zid > 321 <212>
DNA <213> H8?’?slgge%?géeﬁgmlgg’rinta<,4gqgt>z:1r§13tne, isoleucine, or lysine; amino acid d1’ is

selected from threonine, phenylalanine, tyrosine, alanine, or serine; amino

acid e1’is profine; amino acid f1’ is selected from leucine, phenylaianine,

tryptophan, serine, or arginine; and amino acid g1’ is selected from threonine

or serine; and wherein the polypeptide, in association with an antibody heavy

chain, binds TR-2. In certain embodiments, a method of making a

polypeptide comprising producing the polypeptide in a cell comprising the

above expression vector in conditions suitable to express the polynucieotide

contained therein to produce the polypeptide is provided. In certain

embodiments, a cell comprising at least one of the above expression vectors

is provided. In certain embodiments, a method of making an polypeptide

comprising producing the polypeptide in a cell comptising the above

expression vector in conditions suitable fo express the polynucleotide

contained therein to produce the polypeptide is provided.

[0182] In certain embodiments, an expression vector expresses
an anti-TR-2 antibody heavy chain. In certain embodiments, an expression
vector expresses an anti-TR-2 antibody light chain. In certain embodiments,
an expression vector expresses both an anti-TR-2 antibody heavy chain and
an anti-TR-2 antibody light chain. in certain embodiments, a method of
making an anti-TR-2 antibody comprising producing the antibody in a cell
comprising at least one of the expression vectors described herein in
conditions suitable to express the poiynucieoﬁdes contained thersin to
produce the antibody is provided.

[0183] In certain embodiments, the transfection procedure used
may depend upon the host to be transformed. Certain methods for
introduction of heterologous polynucieotides into mammaiian cells are known
in the art and include, but are not limited to, dextran-mediated transfection,
calcium phosphate precipitation, polybrene mediated transfection, protoplast
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gacatccaga tgacccagtc tccatcctca ctgtctgcat ctgtaggaga cagagtcacc 60 atcacttgtc gggcgagtca
gggcattagc aattatttag cctggtttca gcagaaacca 120 gggaaagccc ctaagtccct gatctatgct gcatccagtt
tgcaaagtgg ggtcccatca 180 aaattcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcect 240
accctotcac gaagattttg caacttatta ctgccaacag tataatagtt

fusion, electroporation, encapsulation of the polynucieotide(s) in liposomes,
and direct microinjection of the DNA into nuclei, -

[0184] Certain mammalian cell lines available as hosts for
expression are known in the art and include, but are not limited to, many
immortalized cell lines available from the American Type Culture Collection
{ATCC), including but not limited to Chinese hamster ovary (CHO) celis, ES
cells, Hela cells, baby hamster kidney (BHK) cells, monkey kidney cslis
(COS), human hepatoceliular carcinoma cells {e.g., Hep G2), NSO cells, SP20
cells, Per C6 calls, 203 cells, and a number of other cell fines. [n certain
embodiments, cell lines may be selected through determining which cell lines
have high expression levels and produce antibodies with constitutive artigen
binding propeities. | '

[0185] in certain embodiments, the vectors that may be
transfected into a host cell comprise control sequences that are operably

_linked to a polynucleotide encoding an anti-TR-2 antibody. [n certain
smbodiments, contro! sequences facilitate expression of the linked
polynucleotide, thus resulting in the production of the polypeptide encoded by
the linked polynucleotide. In certain embodiments, the vector also comprises
polynucleotide sequences that aliow chromosome-independent replication in
the host cell. Exemplary vectors include, but are not limited fo, plasmids (e.g.,
BiueScript, puc, etc.), cosmids, and YACS. '

Certain Antibody Uses

[0186] According to certain embodiments, antibodies are useful
for detecting a particular antigen in a sample. In ceriain embodiments, this
allows the identification of cells or tissues which produce the protein. For

- example, in certain embodiments, anti-TR-2 antibodies may be used io detect
the presence of TR-2 in a sample. In certain embodiments, a method for
detecting the presence or absence of TR-2 in a sample comprises (a)
cohbining an anti-TR-2 antibody and the sample; (b) separating antibodies
bound to an antigen from unbound antibodies; and {c) detecting the presence
or absence of antibodies bound to the antigen.

[0187] Assays in which an antibody may be used to detect the
presence or absence of an antigen include, but are not limited to, an ELISA
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tttcggcgga 300 gggaccaagg a 321 tggagatcaa 25/90 <210> 62 <211> 107 <212> PAT <213>
Homo sapiens <400> 62 Asp lle Gin Me Thr Gin Ser Pro Ser Set Lieu Ser Ala Set Val Gly 151015
Asp Arg Val Thr 20 Lieu Ala Trp Phe 35 Tyr Ala Ala Ser Ser Lieu 50 Set Gly Ser Gly Thr Asp 6570 Glu
Asp Phe Ala Thr Tyr 85 Arg Ala Set Gin Gly lle Set 2530 Pro Gly Lys Ala Pro Lys Set 4045 Gin Set
Gly val Pro S%tn'ayé’ vﬁggtgr??giot, In certain embodiments, an anti-TR-2 antibody may be

labeled. In certain embodiments, an anti-TR-2 antibody may be detected by a

labeled antibody that binds to the anti-TR-2 antibody. In certain

embodiments, a kit for detecting the presence or absence of TR-2in a samplé

is provided. In certain embodiments, the kit comprises an anti-TR-2 antibody

and reagents for detecting the antibody.

[0188] In certain embodiments, antibodies may be used to

substantially isolate a chemical moiety such as, but not limited to, a protein.

In certain embodiments, the antibody is attached to a “substrate,” which is a

supporting material used for immobilizing the antibody. Substrates include,

but are not limited to, tubes, plates (i.e., multi-well plates), beads such as

microbeads, filters, balls, and membranes. In certain embodiments, a

substrate can bg made of water-insoluble materials such as, but not limited to,

polycarbonate resin, silicone resin, or nylon resin, Exemplary substrates for

use in affinity c;hromatography include, but are not limited to, cellulose,

agarose, polyacrylamide, dexiran, polystyrene, polyvinyl alcohol, and porous

silica. There are many commercially available chromatography substrates

that include, but are not limited to, Sepharose 2B, Sepharose 4B, Sepharose

6B and other forms of Sepharose (Pharmacia); Bio-Gel (and various forms of

Bio-Gel such as Biogel A, P, or CM), Celiex (and various forms of Cellex such

as Cellex AE or Cellex-CM), Chromagel A, Chromagel P and Enzafix (Wako

Chemical Indus.). The use of antibody affinity columns is known to a person

of ordinary skill in the art. In certain embodiments, a method for isolating TR-

2 comprises (a) attaching a TR-2 antibody to a substrate; (b) exposing a

sample containing TR-2 to the antibody of part (a); and (c) isolating TR-2. In

certain embodiments, a kit for isolating TR-2 is provided. In certain

embodiments, the kit comprises an anti-TR-2 antibody attached to a substraie

and reagents for isolating TR-2.

[0189] The term “affinity chromatography” as used herein means

a method of separating or purifying the materials of interest in a sample by

utilizing the interaction (e.g., the affinity) between a palr of materials, such as

an antigen and an antibody, an enzyme and a substrate, or a receptor and a

ligand.
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tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 60 ctctcctgca gggcecagtca gggtattagt
agaagctact tagcctsgta ccagcagaaa 120 cctggccagg ctoccagcct cctcatotat ggtgcatcca gcagggecac

tggeatceea 180 gacaggfies 9togcagiod gHla0gR08 RS S mERR R AR IRG RPRY
particular protein and block interaction with other binding compounds may
have therapeutic use. In this application, when discussing the use of anfi-TR-
2 antibodies to treat diseases or conditions, such use may include use of the
anti-TR-2 antibodies themselves; compositions comprising anti-TR-2
antibodies; and/or combination therapies comprising anii-TR-2 antibodies and
one or more additional active ingredients. When anti-TR-2 antibodies are
used to "treat" a disease or condition, such treatment may or may not include
pfevention of the disease or condition. In certain embodimenis, anti-TR-2
antibodies can block the interaction of the TR-2 receptor with its ligand,
TRAIL. In certain embodiments, anti-TR-2 antibodies can activate the TR-2
receptor. In certain embodiments, anti-TR-2 antibodies can constitutively
activate the TR-2 recepior. Because TR-2 is associated with apoptosis, in
certain embodiments, anti-TR-2 antibodies may have therapeutic use in
treating diseases in which cell death or prevention of cell death is desired.
Such diseases include, but are not limited to, cancer associated with any
tissue expressing TR-2, inflammation, and viral infections.

[0191] In certain embodiments, an anti-TR-2 antibody is
administered alone. In certain embodiments, an anti-TR-2 antibody is
administered prior to the administration of at least one other therapeutic
agent, in certain embodiments, an anti-TR-2 antibody is administered
concurrent with the administration of at least one other therapeutic agent. In
certain embodiments, an anti-TR-2 antibody is administered subsequent to
the administration of at least one other therapeutic agent. Exemplary
therapeutic agents, include, but are not limited to, at least one other cancer
therapy agent. Exemplary cancer therapy agents include, but are not limited
to, radiation therapy and chemotherapy.

[0192] In certain embodiments, anti-TR-2 ant:body
pharmaceutical compositions can be administered in combination therapy,
i.e., combined \Afith other agents. In certain embodiments, the combination
therapy comptises an anti-TR-2 antibody, in combination with at least one
anti-angiogenic agent. Exemplary agents include, but are not limited to, in
vitro synthetically prepared chemical compositions, antibodies, antigen
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240 cctgaagatt ttgcagtgta ttactgtcaa caatttggta gttcaccgtg gacgttoggc 300 caagggacca aggtggaaat
caaa 324 <210> 64 <211> 108 <212> PRT <213> Homo sapiens <400> 64 Glu lle Val Lieu Thr Gin
Set Pro 15 Glu Arg Ala Thr Lieu Set 20 Gly Thr Lieu Set Lieu 10 Set Pro Gly 15 Set Arg Set 30 Set
Lieu Lieu 26/90

binding regions, radionuclides, and combinations and conjugates thereof. In
certain embodiments, an agent may act as an agonist, antagonist, alllosteric
modulator, or toxin. In certain embodiments, an agent may act fo inhibit or
stimulate its térgei (e.q., receptor or enzyme activation or inhibition}, and
thereby promote cell death or arrest cell growth.

[0193] Exemplary chemotherapy treatments include, but are not
fimited fo anti-neoplastic agents including, but not limited to, alkylating agents
including, but not limited to: nitrogen mustards, including, but not limited to,
mechlorethamine, cyclophoéphamide, ifosfamide, melphalan and
chlorambucil; nitrosoureas, including, but not limited to, carmustine BCNU,
jomustine, CCNU, and semustine, methyl-CCNU; Temodal™, temozolamide ;
ethylenimines/methylmelamine, including, but not limited to,
thriethylenemelamine (TEM), triethylene, thiophosphoramide, thiotepa,
hexamethylmelamine (HMM), and altrstamine; alkyl sulfonates, including, but
not limited to, busulfan; triazines, including, but not limited to, dacarbazine
(DTIC); antimetabolites, including, but not limited to, folic acid analogs such
as methotrexate and trimetrexate; pyrimidine analogs, including, but not -
limited to, 5-fluorouracil (5FY), fluorodeoxyuridine, gemcitabine, cytosine
arabinoside (AraC, cytarabine), 5-azacytidine, and 2,2"-difluorodeoxycytidine;
purine analogs, including, but not limited to, 8-mercaptopurine, 6-thioguanine,
azathioprine, 2'-deoxycoformycin (pentostatin}, erythrohydroxynonyladenine
(EHNA), fludarabine phosphate, cladribine, and 2-chlorodeoxyadenosine (2-
CdAY; natural products, including, but not fimited to, antimitotic drugs such as
paclitaxel; vinca alkaloids, including, but not limited to, vinblastine (VL.B), |
vincristine, and vinorelbine; taxotere; estramustine and estramustine
phosphate; ppipodophylotoxins, including, but not limited to, etoposide and
teniposide; antibiotics, including, but not limited to, actinomycin D,
daunomycin, rubidomycin, doxorubicin, mitoxantrone, idarubicin, bleomycins,
plicamycin, mithramycin, mitomycin C, and actinomycin; enzymes, including,
but not limited to, L-asparaginase; biclogical response modifiers, including,
but not limited to, interferon-alpha, iL-2, G-CSF, and GM-CSF; doxycyckine;
irinotecan hydrochloride; miscellaneous agents, including, but not limited to,
platinium coordination complexes such as cisplatin and carboplatin;
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urea, including, but not limited to, hydroxyurea; methylhydrazine derivatives,
including, but not limited to, N-methylhydrazine (MiH) and procarbazine;
adrenocortical suppressants, including, but not limited to, mitctane (o,p’-DDD)
and aminoglutethimide; hormones and antagonists, including, but not fimited
to, adrenocorticosteroid antagonists such as prednisone and equivalents,
dexamethasone and aminoglutethimide; Gémzarm, gemcitabine; progestin,
including, but not limited to, hydroxyprogesterone caproate,
medroxyprogesterone acetate and megéstrol acetate; estrogen, including, but
not limited to, diethylstilbestrol and ethinyl estradiol equivalents; antiestrogen,
including, but not limited to, tamoxifen; androgens, including, but not limited
to, testosterone propionate and ﬂuoxym_esterone/equivaien’fs; antiandrogens,
including, but-not limited to, flutamide, gonadotropin-releasing hormone

| analogs and leuprolide; and non-steroidal antiandrogens, including, but not
fimited to, flutamide.

[0194] Exemplary cancer therapies, which may be administered
with an anti-TR-2 antibody, include, but are not limited to, targeted therapies.
Examples of targeted therapies include, but are not limited to, use of
therapeutic antibodies. Exemplary therapeutic antibodies, include, but are not
limited to, mouse, mouse-human chimeric, CDR-grafted, humanized, and
human antibodies, and synthetic antibodies, including, but not fimited to, those
selected by screening antibody libraries. Exemnplary antibodies include, but
are not limited to, those which bind 1o cell surface proteins Her2, CDC20,
CDC33, mucin-iike glycoprotein, and epidermal growth factor receptor (EGFr)
present on tumor cells, and optionally induce a cytostatic and/or cytotoxic
effect on tumor cells displaying these proteins. Exemplary antibodies aiso
include, but are not limited to, HERCEPTIN™, trastuzumab, which may be
used to treat breast cancer and other forms of cancer; RITUXAN™, rituximab,
ZEVALIN™ ibritumomab tiuxetan, and LYMPHOCIDE™, epratuzumab,
which may be used to treat non-Hodgkin's lymphoma and other forms of
cancer; GLEEVEC™, imatinib mesylate, which may be used to treat chronic
myeloid leukemia and gastrointestinal stromal tumors; and BEXXAR™, iodine
131 tositumomab, which may be used for treatment of non-Hodgkin's
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Leu Ala Trp Tyr Gin GIn 35 Phe Val Ala Set Set Phe 50

lymphoma.. Certain exemplary antibodies also include ERBITUX™; IMC-
C225; Iressa™; gefitinib; TARCEVA™, ertinolib; KDR (kinase domain
receptor) inhibitors; anti VEGF antibodies and antagonists (e.g., Avastin™
and VEGAF-TRAP); anti VEGF receptor antibodies and antigen binding
regions; anti-Ang-1 and Ang-2 antibodies and antigen binding regions; |
antibodies to Tie-2 and other Ang-1 and Ang-2 receptors; Tie-2 ligands;
antibodies against Tie-2 kinase inhibitors; and Campa’ch®, alemiuzumab. In
certain embodiments, cancer therapy agents are other polypeptides which
selectively induce apoptosis in tumor cells, including, but not fimited to, TNF-
related polypeptides such as TRAIL. |

[0195] In certain embodiments, specific binding agents
(including, but not limited to, anti-IGF-R1 antibodies) that antagonize the
binding of the ligands 1GF-1 and/or IGF-2 to insulin-like growth factor-1
receptor ("IGF-1R"} and promote apopiosis of cells expressing IGF-1R are
formulated or administered in combination with specific binding agents
{including, but not limited to, TRAIL and anti-TR2 antibodies) that agonize and
thereby promote apoptosis of cells expressing TRAIL-R2. Exemplary anti-
IGF-1R antibodies are known in the art and are disclosed, for example, in WO
2006/069202, filed December 20, 2005, which is incorporated by reference
herein for any purpose.

[0196] in certain embodiments, cancer therapy agents are anti-
angiogenic agents which decrease angiogénesis. Certain such agents
include, but are not limited o, ERBITUX™ IMC-C225; KDR (kinase domain
receptor) inhibitory agents {e.g., antibodies and antigen binding regions that
specifically bind to the kinase domain receptor); anti-VEGF agents (e.g.,
antibodies or antigen binding regions that specifically bind VEGF, or soluble
VEGF receptors or a ligand binding region thereof) such as AVASTIN™ or
VEGF-TRAP™, anti-VEGF receptor agents {e.g., antibodies or antigen
binding regions that specifically bind thereto); EGFR inhibitory agents (e.g.,
antibodies or antigen binding regions that specifically bind thereto) such as
ABX-EGF, panitumumah, IRESSA™, gefitinib, TARCEVA™, erlotinib, anti-
Ang1 and anti-Ang2 agents (e.g., antibodies or antigen binding regions
specifically binding thereto or to their receptors, e.g., Tie2/Tek); and anti-Tie-2
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Ser Gly Set Gly Thr Asp 6570 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin GIn Ala Asn Set Phe Pro Arg
859095 Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys 100105 27/90 <210> 67 <211> 321 <212> DNA
<213> Homo sapiens  <400> 67 gacatccaga tgaccCagtc tccatcttcc ctgttggaga cagagtcacc 60
gtgtctgcat atcacttgtc gggcgagtca gggtattagc agctggttag cctggtatca gcagaaacca 120 gggaaagccc

Ctaagttect kinase inhibitory agents (e.g., antibodies or antigen binding regions that
specifically bind thereto). In certain embodiments, the pharmaceutical
compositions may also include one or more agents (e.g., antibodies, antigen
binding regions, or soluble receptors) that specifically bind and inhibit the '
activity of growth factors, such as antagonists of hepatocyte growth factor.
(HGF, also known as Scatter Factor), and antibodies or antigen binding
regions that specifically bind its recepior “c-met.”

[0197] Exemplary anti-angiogenic agents include, but are not
limited to, Campath, 1L-8, B-FGF, Tek antagonists (Ceretti et al., U.S. Patent
Application Publication No, 2003/0162712; U.S. Patent No. 6,413,832); anti-
TWEAK agents (e.g., specifically binding antibodies or antigen binding
regicns, or soluble TWEAK receptor antagonists; see, e.g., Wiley, U.S. Patent
No. 6,727,225); ADAM disintegrin domain to antagonize the binding of integtin
to its ligands {Fanslow et al., U.S. Patent Application Pubiication No.
2002/0042368); specifically binding anti-eph receptor and/or anti-ephrin
antibodies or antigen binding regions (U.S. Patent Nos. 5,981,245; §,728,813;
5,969,110; 6,596,852; 6,232,447, 6,057,124; and patent family members
thereof); anti-PDGF-BB antagonists (e.g., specifically binding antibodies or
antigen binding regions) as well as antibodies or antigen binding regions
specifically binding to PDGF-BB ligands, and PDGFR kinase inhibitory agents
(e.g., antibodies or antigen binding regions that specifically bind thereto).

[0198] Exemplary anti-angiogenic/anti-tumor agénts include, but
are not limited to, SF-7784 (Pfizer, USA); cllengitide (Merck KgaA, Germany,
EPQ 770622); pegaptanib octasodium (Gilead Sciences, USA); Alphastatin
(BioActa, UK); M-PGA (Celgene, USA, U.S. Patent No. 5,712,281); llomastat
(Arriva, USA, U.S. Paient No. 5,892,112); emaxanib (Pfizer, USA, U.S. Patent
No. 5,792,783); vatalanib (Novartis, Switzetland); 2-methoxyestradiol
(EntreMed, USA); TLC ELL-12 (Elan, lreland); anecortave acetate (Alcon,
USA); alpha-D148 Mab (Amgen, USA); CEP-7055 (Cephalon, USA); anti-Vn
Mab {Crucell, Netherlands); DAC:antiangiogenic {ConjuChem, GCanada);
Angiocidin (inKine Pharmaceutical, USA); KM-2550 (Kyowa Hakko, Japan);
SU-0879 (Pfizer, USA); CGP-79787 (Novarlis, Switzerland, EP 970070);
ARGENT technology (Ariad, USA); YIGSR-Strealth (Johnson & Johnson,

95
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USA); fibrinogen-E fragment (BioActa, UK); angiogenesis inhibitor (Trigen,
UK); TBC-1635 (Encysive Pharmaceuticals, USA); 8C-236 (Pfizer, USA);
ABT-567 (Abbott, USA); Metastatin (EntreMed, USA); angiogenesis inhibitor
(Tripep, Sweden); maspin (Sosei, Japan); 2-methoxyastradiol (Oncology
Sciences Corporation, USA); ER-68203-00 (IVAX, USA); Benefin (Lane Labs,
USA); Tz-93 (Tsumura, Japan); TAN-1120 (Takeda, Japan); FR-111142
(Fujisawa, Japan, JP 02233610); platelet facior 4 (RepliGen, USA, EP
407122); vascular endothelial growth factor antagonist (Borean, Denmark);
temsirolimus {CCJ-779) (University of South Carolina, USA); bevacizumab
(pINN) (Genentech, USA); angiogenesis inhibitors (SUGEN, USA); XL 784
(Exelixis, USA); XL 647 (Exelixis, USA); Mab, alphabbeta3 integrin, Vitaxin
and second generation Vitaxin (Applied Molecular Evolution, USA and
Medimmune USA); Retinostat® gene therapy (Oxford BioMedica, UK);
enzastaurin hydrochloride (USAN) (Lilly, USA)'; CEP 7055 (Cephalon, USA
and Sanofi-Synthelabo, France); BC 1 (Genoa Institute of Cancer Research,
ltaly); angiogenesis inhibitor (Aichemia, Australia); VEGF antagonist
{Regeneron, USA); rBPI 21 and BPl-derived antiangiogenic (XOMA, USA); Pl
88 (Progen, Australia); cilengitide {(pINN) (Merck KgaA, Germany; Munich
Technicai University, Germany; Scripps Clinic and Research Foundation,
USA): cetuximab (INN) (Aventis, France); AVE 8062 (Ajinomoto, Japan); AS
1404 (Cancer Research Laboratory, New Zealand); SG 292 (Telics, USA);
Endostatin (Boston Children’s Hospital, USA); 2-methoxyestradiol (Boston

| Childrens Hospital, USA); ZD 6474 (AstraZeneca, UK); ZD 6126 (Angiogene
Pharmaceuticals, UK); PPI 2458 (Praecis, USA); AZD 9935 (AstréZeﬁeca,
UK); AZD 2171 (AstraZeneca, UK); vatalanib (pINN) (Novartis, Switzerand
and Schering AG, Germany); tissue factor pathway inhibitors (EntraMed,
USA); pegaptanib (Pinn) (Gilead Sciences, USA); xanthorrhizol (Yonsel
University, South Korea); vaccine, gene-based, VEGF-2 (Scripps Clinic and
Research Foundation, USA); SPV5.2 (Supratek, Canada); SDX 103
(University of Califomia at San Diego, USA); PX 478 (Pro1X, USA);
Metastatin (EntreMed, USA); troponin | (Harvard University, USA); SU 6668
(SUGEN, USA); OXI 4503 (OXIGENE, USA); o-guanidines (Dimensional
Pharmaceuticals, USA); motuporamine C (British Columbia University,

96



1510, 15 Asp Arg Val Thr lle Thr Cys Arg Ala Set Gin Gly lle Set Set Trp 202530 Leu Ala Trp Tyr Gin
Gin Lys Pro Gly Lys Ala Pro 3540 ye Phe Leu lle 45 Phe Val Ala Set Set Leu Gin Set Gly Val Pro Set
Arg Phe Set Gly 505560 Set Gly Set Gly Thr Asp Phe Thr Leu Thr lle Set Set Leu Gin Pro 6570 Glu
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Val Glu lle Lysa0o105 <230~69 t@lkiscilarpi2uRE Biriiad it Graussanda; <223>

Description of Artificial Sequence: Synthetlcwol eptide sequencé <400> 69 Met Val His 1 Ala Thr Set
Pro Leu Leu LK)k 88280 driseb aparscbléusts (kiana pAsiive At Iia Arg Lys Cys

Set Leu Thr Gly202530 (2520 R B AT VAR P TS MeuTiiHa Sy Ala Val Asn
354045 Set Lys Gly Gin'Phe Thr Gly Thr Tyr Thr Thr Ala Val Thr Ala%p#%%?@g& Set Asn Gin lle Lys

\ [ y.inr,
Gin Set Pro LeRlas81BR09A Ak aih iphibiierdBeodeens  ALRAN SAH] Ti-it Phe Gly Phe Thr
Val Asn Trp Lyg/fRine&tad 098 AeHiku ar iHmithidry/ pléwd oy CER 634 (Gophaion, Arg Asn

USA); BAY RES 2622 (Bayer, Germany); Angiocidin (InKine, USA); A6
{Angstrom, USA); KR 31372 (Korean Research Institute of Chemical
Technology, South Korea); GW 2286 (GlaxeSmithKline, UK); EHT 0101
(ExonHit, France); CP 868596 (Pfizer, USA); CP 564959 (08, USA); cpP
547632 (Pfizer, USA); 786034 (GlaxoSmithKline, UK); KRN 633 (Kirin
Brewery, Japan); drug delivery system, intraocular, 2-methoxyestradiol
(EntreMed, USA); anginex (Maastricht University, Netherlands, and
Minnesota University, USA); ABT 510 (Abbott, USA); AAL 993 (Novartis,
Switzetland); VEG! (ProteomTech, USA); tumor necrosis factor-aipha
inhibitors (National Institute on Aging, USA); SU 11248 (Pfizer, USA and
SUGEN USA); ABT 518 (Abbott, USA); YH16 (Yantai Rongchang, China); S-
3APG (Boston Childrens Hospital, USA and EntreMed, USA); Mab, KDR
(imClone Systems, USA); Mab, alpha5 betal (Protein Design, USA); KDR
kinase inhibitor (Celltech Group, UK, and Johnson & Johnson, USA); GFB
116 (South Florida University, USA and Yale University, USA); C8 706
(Sankyo, Japan); combretastatin A4 prodrug (Arizona State University, USA);
chondroitinase AC (IBEX, Canada); BAY RES 2690 (Bayer, Germany); AGM
1470 (Harvard University, USA, Takeda, Japan, and TAP, USA); AG 13925
(Agouron, USA); Tetrathiomolybdate (University of Michigan, USA); GCS 100
(Wayne State University, USA); CV 247 (lvy Medical, UK); CKD 732 (Chong
Kun Dang, South Korea); Mab, vascular endothelium growth factor (Xenova,
UK); irsogladine (INN) {Nippon Shinyaku, Japan); RG 13577 (Aventis,
France); WX 360 (Wilex, Germany); squalamine (pINN) (Genaera, USA); RPi
4610 (Sima, USA); galacto fucan sulphate (Marinova, Ausfraﬁa); heparanase
inhibitors (InSight, Israel); KL 3106 (Kolon, South Korea); Honokiol (Emory
University, USA); ZK CDK (Shering AG, Germany); ZK Angio (Schering AG,
Germany); ZK 229561 (Novartis, Switzerland, and Schering AG, Germany);
XMP 300 (XOMA, USA); VGA 1102 (Taisho, Japan); VEGF receptor
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100105110 Gly Lys Gin Val Leu Lys Ti-it Met Trp Len Len Arg Set Set Val Asn 115120125 Asp lle Gly
Asp Asp Trp Lys Ala Thr Arg Val Gly lle Asn lle Phe 130135140 Thr Arg Len Arg Thr Gin Lys Gin Gin
Len Len Ala Set Len Ala Leu, 145150155160 lle Thr Gin Gin Asp Len Ala Pro Gin Gin Arg Ala Ala Pro
Gin Gin 165170175 Lys Arg Ser Sc: Pro Set Glu Gly Leu Cys Pro Pro Gly His His lle 180185190 Set

Glu Asp Gly A Ser Cys L v Gin Asp. T is Trp Asn A
Len Lou Phe CHSTUR CYB T o By S o B 2 A R e e oro Cye e
Thr Thr Arg AsByEterf25230238240stairCfisation S ysstiist el wiGhe aithy, RIEAN¥estineriksh Ser Pro
Gin 245250255, Mgt Cy : | 265270 Gl
Aé?) Cys Thr P?!)mﬁ%%ﬁ%% Iﬁ(géﬁ}@@g ga%%@@é%@%%ﬁ%%@é&%%ﬁ.s Set Gly{Bin
Ala Pro Ala VaHa#pitgin UBAYdrandatzsbeosbiortdt Seteeyianhendpibalial grewtsieian 29/90 <210>
70 <211> 201 420 PATIGR13 AICILSRHENS AT s oA AUBHYLpRATcial Secuence:
r'Se

Synthetic polypeptide sequence <400> /0 Met Val His Ala Th rProlLeulenlenlenLlenLenLen
Ser Len 15101%iamhespongini prikssr (Alegeenyidiaadh. B dupating aad Re$eaiFD02530 Lys Trp Thr

Asn Asp Leu Shy iR I\(I_ggjg]r lle Sly Ala Val Asn 354045 Ser Lys Sly Glu Phe Thr Gly Thr Tyr Thr

Thr Ala Val Thr Ala Thr 5055G , , .
{01989] Certain cancer therapy agents inciude, but are not limited -

to: thalidomide and thalidomide analogues (N-(2,6-dioxo-3-
piperidylphthalimide); tecogalan sodium (sulfated polysaccharide
peptidoglycan); VeIcac:{e‘E; bortezomib; rapamycin; TAN 1120 (8-acetyl-
7.8,9,10-tetrahydro-6,8, 1 1-trihydroxy-1-methoxy-10-[[octahydro-5-hydroxy-2-
(2-hydroxypropyl)-4,10-dimethylpyrano[3,4-d]-1,3,6-dioxazocin-8-yljoxyl-5,12-
naphthacenedione); suradista (7,7'-jcarbonylbis{imino(1-methyl-1H-pyrrole-

4 2-diylcarbonylimino(1-methyl-1H- pyrrole-4,2-diyf)carbonylimino]jbis-1,3-
naphthalenedisulfonic acid tetrasodium salty; SU 302; SU 301; 8U 1498 ((E)-
2-cyano-3-[4-hydroxy-3,5-bis(1-methylethyl)phenyl}-N-(3-phenyipropyl)-2-pro
penamide); SU 1433 (4-(6,7-dimethyl-2-quinoxalinyl)-1,2-benzenediol); ST
1514; SR 25989;soluble Tie-2; SERM derivatives; Pharmos; semaxanib
(pINN)(3-[(3,5-dimethyl-1H-pyrrol-2-y)methylene]-1,3-dihydro-2H-indol-2-
one); S 836; RG 8803; RESTIN; R 440 (3-(1-methyl-1H-indol-3-yl)-4-(1~
methyl-8-nitro-1H-indol-3-yl)-1H-pyrrole-2,5-dione); R 123942 (1-[6-(1,2,4-
thiadiazol-5-y1)-3-pyridazinyl}-N-[3-(trifluoromethyi)phenyi]-4-piperidinamine};
proly! hydroxylase inhibitor; progression elevated genes; prinomastat (INN)
((8)-2,2-dimethyl-4-{[p-(4-pyridyloxy)phenyl]sulphonyl]-3-
thiomorpholinecarbohyd foxarnic acid); NV 1030; NM 3 (8-hydroxy-6-methoxy-
alpha-methyl-1-oxo-1H-2-benzopyran-3-acetic acid); NF 681; NF 050; MIG;
METH 2; METH 1; manassantin B (alpha-[1-[4-[5-[4-[2-(3,4-dimethoxyphenyl)-
2-hydroxy-1-methylethoxy]-3-methoxyphenyiltetrahydro-3,4-dimethyl-2-
furanyl]-2-methoxyphenoxylethyi}-1,3-benzodioxole-5-methanol); KDR
monoclonal antibody; alphabbetad integrin monocional antibody; LY 290293
(2-amino-4-(3-pyridinyl)-4H-naphtho[1,2-blpyran-3-carbonitrile); KP 0201448;
KM 2550; integrin-specific peptides; INGN 401; GYKI 86475; GYKI 66462,
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Ser Asn Gin lle Lys Glu Ser Pro Len His Sly Thr Gin Asn Thr Ille 65707580 Asn Lys Arg Thr Gin Pro
Thr Phe Sly The Thr Val Asn Trp Lys Phe 859095 Ser Glu Ser Thr Thr Val The Thr Sly Gin Cys Phe
lle Asp Arg Asn 100, 105110 Sly Lys Glu Val Leu Lys Thr Met Trp Len Leu Arg Ser Ser Val Asn

115120125 Asp lle Sly Asp Asp Trp Lys Ala Thr Arg Val Sly lle Asn lle Phe 130135140 Thr Arg Len

Arg Thr Gin Ly@%gsgggnéﬁllééﬁgf%@a%mhsqeﬁWg} 53%5%5(%% Ec%%@%ﬁmd\sp Len Ala Pro

Gin Gin Arg Al Y 170175 ys Arg Ser Ser Pro Ser'G y Len Cys Pro Pro Sly His
His Ile 180185a0riEe masiatp BRI VasiTysane e glionzoendomiating cglorestalz <212> PAT

<213> Artifida&aﬁ%&#em?‘E?ﬁﬂ>ﬁ%i@@ﬁﬂ&%‘ﬁbﬁé&[&ﬂ@@b@ﬁ@%ﬂﬁﬁib?&ﬁ'f‘,t%?tiC polypeptide

sequence 30/90 <400> 71 Met Val His Al Thr Per Pro LeulLel Leu Leu Leu Leu lieu Per lieu 151015
Ala lieu Val AIATHOESKasE; pelaiingse ihites, FBH 11442 i Eribyinosy-Byaeranaigracich Asp Leu

Gly Per Asn MelThhHayGh AR SRl ASIBARMAD Basuus/Bbxenibe S Ens B8y Thr Ala Val
Thr Ala Thr 50?5%-0 Pegr}%si{'l Glu I%}ﬁsﬁ}ss Glu Pi? Pro IieuygiS'GI%g r Gin Asgn 1E%11r ?Ie 65%7580 Asn

Lys Arg Thr GFEG: TReHR e R RAPRRARTIRO Y IBHEBEG095 Per Glu Per Thr Thr Val Phe
Thr Gly Gin Cyayhexienasiyiisanisneacetic acid); fibronectin antagonist (1-acetyl-L-prolyl-

L-histidyl-L-seryi-L-cysteinyl-L-aspartamide); fibroblast growth factor receptor
inhibitor; fibroblast growth factor antagonist; FCE 27164 (7',7‘-
[carbonylibis[imino(1-methyl-1H-pyrrole-4,2-diyl)carbonylimino(1-methyl-1H-
pyrrole-4,2-diyl)carbonyliminoilbis-1,3,5-naphthalenetrisulfonic acid
hexasodium salt); FCE 26752 (8,8'-[carbonylbis[imino{1-methy!-1H-pyrrole-
4,2-diyl)carbonylimino(1-methyl-1 H-pyrrole-4,2-diyl)carbonylimino]jbis-1,3,6-
naphthalenetrisulfonic acid); endothelial monocyie activating polypeptide 1I;
VEGFR antisense oligonucieotide; anti-angiogenic and trophic factors;
ANCHOR angiostatic agent; endostatin; Del-1 angiogenic proiein; CT 3577,
contortrostatin: CM 101; chondroitinase AC; CDP 845; CanStatin; BST 2002;
BST 2001; BLS 0597; BIBF 1000; ARRESTIN; apomigren (1304-1388-type
XV coliagen (human gene COL15A1 alphat-chain precursor)); angioinhibin;
aaATlll; A 36; Qalpha-fluoromedroxyprogesterone acetate ((6-alpha)-17-
(acetyloxy)-8-fluoro-6-methyl-pregn-4-ene-3,20-dione}; 2-methyl-2-
phthalimidino-glutaric acid (2-(1,3-dihydro-1-0x0-2H-isoindol-2-yl)-2-
methylpentanedioic acid); Yitrium 90 labelled monoclonal antibody BC-1;
Semaxanib (3-(4,5-Dimethylpyrrol-2-ylmethylens)indolin-2-one){(C15 H14 N2
0); P1 88 (phosphomannopentaose sulfate); Alvocidib (4H-1-Benzopyran-4-
one, 2-(2-chlorophenyl}-5,7-dihydroxy-8-(3-hydroxy-1- methyl-4-piperidinyl)-
cis-(-)-) (C21 H20 CI N O5); E 7820, SU 11248 (5-[3-Fluoro-2-ox0-1,2-
dihydroindol-(3Z)-ylidenemethyl}-2 4-dimethyl-1H- pyrrole-3-carboxylic acid (2-
diethylaminoethyl)amide) (C22 H27 F N4 02); Squalamine (Cholestane-7,24-
diol, 3-[[3-[(4-aminobutyl)aminopropyllaminoc]-, 24-(hydrogen sulfate),
(3.beta.,5.alpha.,7.alpha.)-) (C34 H65 N3 O5 S); Eriochrome Black T; AGM
1470 (Carbamic acid, (chioroacetyl)-, 5-methoxy-4-[2-methyl-3-(3-methyl-2-
butenyl)oxiranyl] -1-oxaspirof2,5] oct-6-yi ester, [3R-[3alpha, 4alpha(2R, 3R),
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100105110 Gly Lys Glu Val lieu Lys Thr Met Trp lieu Leu Arg Per Per Val Asn 115120125 Asp lle Gly
Asp Asp Trp Lys Ala Thr Arg Val Gly lle Asn lle Phe 130135140 Thr Arg lieu Arg Thr Gin Lys Glu Gin
lieu lieu Ala Per lieu Ala lieu 145150155160 lle Thr Gin Gin Asp lieu Ala Pro Gin Gin Arg Ala Ala Pro

Gin Gin 165170175 Lys Arg Per Per Pro Per Glu Gly lieu Cys Pro Pro Gly His His lle 180185190 Per

Glu Asp Gly Arg A le.P 0 ' Asn A

Lo Loy phe o oRa ) 161 Kol NG A2 38 s (PR, B2l Bl oo Cys i
Thr Thr Arg AsB2Bn K Brigdeasin4) Vidroghlaim AR INSTHR9866 PBB<Digthpamingt2> Artificial

S 2 intl ificial . ' ' 40D> 72
Vet vl s AT B e e R MR o ply
Leu Ser Ala ArtPaaHg8 881Q4uGhHa8 (P40 18N061 §s ani-ER-B SusiksprireteBs; BEH Agn Met Thr lle Ply
Ala Val ASh SSARAS S 1LER ShoRIR i o oy B T AlYal Bt 1 505560 Ser Asn

Glu lle Lys Giu'Ser Pro Leu His Ply Thr GIn Asn T r’I'Ie 65707580 Asn Lys Arg GIn Pro Thr Phe
Ply Phe Thr V4BAbR-TrMsieieimiotedEbporpraic aeidrGR/ABHER 62 Bl meitwhe lle Asp

Arg Asn 100105F)03Rh- ysiatnalbete ?o‘iﬁéMQIyTjtewh?étﬁcﬁ&yﬁt%%p%‘%f[é(@jc%%%ﬂrfs120125
Asp lle Gly As%é%g )'(rcr:%é_ 3(?3@'%5)'??@@1 (91 ﬁlégAGTAl‘ﬁ? 8”8 ’?;th 101; Angiocol; Kringle 5;
CKD 732 (3-[4-{2-(Dimethylamino)ethoxy]phenyl]-2(E)-propenoic acid)(C29
H41 N 08); U 995; Canstatin; SQ 885; CT 2584 (1-[11-(Dodecylamino)-10-
hydroxyundecyl]-3,7-dimethyixanthine){(C30 H55 N5 03); Salmosin; EMAP i;
TX 1920 (1-(4-Methylpiperazino)-2-(2-nitro-1H-1-imidazoyl)-1-ethanone) (C10
H15 N5 O3); Alpha-v Beta-x inhibitor; CHIR 11509 (N-(1-Propynyl)glycyl-[N-
(2-naphthyl)glyeyl-[N-{carbamoylmethyl)]glycine bis(4-
methoxyphenylimethylamide)(C36 H37 N5 O8); BST 2002; BST 2001; B
0829; FR 111142, 4,5-Dihydroxy-2(E)-hexenoic acid (3R,4S, 58, 6R)-4-
i [1(R),2(R)-epoxy-1,5- dimethyl-4-hexenyl]-5-methoxy-1-oxaspiro[2.5]octan-6- .
| yl ester (C22 H34 07); and kinase inhibitors including, but not limited to, N-(4-
chiorophenyl)-4-(4-pyridinylmethyl)-1-phthalazinamine; 4-{4-{[[[4-chioro-3-

| (triftuoromethyl)phenyllaminojcarbonyljaminolphenoxyl-N-methyl-2-
pyridinedarboxamide; N-[2-{diethylamino}ethyi}-5-[(5-fluoro-1,2-dihydro-2-0x0o- ‘
3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide; 3-[(4-
bromo-2,6-difluorophenylymethoxyl-5-[[{[4-(1-
p_yrroFidinyi)butyl]amino]carbony!]amino]~4~isofhiazolecarboxamide; N-{4-
bromo-2-fluorophenyl)-6-methoxy-7-{(1-methyl-4-piperidinylymethoxy]-4-
quinazolinamine; 3+5,6,7,1 3~tetrahydro-9«[(1 -methylethoxy)methyi]-5-oxo-
t12H-indeno[2,1 -a]pyrroio[S,4-c]carba20171 2-yllpropyl ester N,N-dimathyl-
glycine; N-[5-[[[5-(1, 1-dimethylethyl)-2-oxazolyl}methyljthio]-2-thiazolyl}-4-
piperidinecarboxamide; N-[3-chloro-4-[(3-fluorophenyl)methoxylphenyll-6-{5-

' [[[2-(methy!sulfonyi)ethyi]amiho]methyl]-z-furanyi]-4-quinazo[inamine; 4-[(4-
Methyl-1-piperazinyl)methyl}-N-[4-methyi-3-{[4-(3-pyridinyl)-2-
pyrimidinylfamino]-phenyflbenzamide; N-(3-chloro-4-fluorophenyl)-7-methoxy-
8-[3-(4-morpholinyl)propoxyl-4-quinazolinamine; N-(3-sthynylphenyl)-8,7-
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130135140 Thr Arg Leu Arg Thr GIn Lys Glu Gin Leu Leu Ala Ser Leu Ala Leu 145150155160 lle Thr
GIn Gin Asp Leu Ala Pro Gin Gin Arg Ala Ala Pro Gin Gin 165170175 Lys Arg Ser Ser Pro Set Giu Ply
Leu Cys Pro Pro Gay His His lle 280185190 Ser Glu Asp Gly Arg Asp aye lle Ser Cys Lys Tyr Gly Gin
Asp Tyr 195200205 Ser Thr His Trp Asn Asp Leu Leu Phe Cys Leu Arg Cys Thr Arg Cys 210215220

Asp Ser Ply Glu Val Glu Let Set Pro,Cys Thr Thr Thr A 22~ 35240 Val Cys Gin Cys Gl
Glu Gly Thr Pll?és "@&ﬁ}%}'@ig&é—éf %’?‘6‘%&3@%‘6’2@5@3&@5 i?é%ﬁﬁ? ys Arg Thry GIyICysyIiro ’
Arg Ply Met VahysidiayRe@aoaRey)cy wlparpetnd phanyBar8sfl I @GREGYE-Val 275280 32/90
<210> 73 <21 86 <212> RRT <21.3> Arfifiqi u n%%gﬁlﬁﬂd? f Artificial
Sequence: Syﬁﬁ?e ‘laclz‘l ggﬁ%lenp %é@’e@u%%é%ﬁ%ﬁg% %3@%2@&%&%@ Ser rlo Len Lenr ILIeCLIJaLen
Leu Leu Leu Séx(Be(((2Rotmnathyl-Enpyepidingmgthuhosy-Aitirlleprgaehyipbenh-$ny Gly 202520
Lys Trp Thy A@Q@Pﬁg&@%ﬁﬁﬁgﬁﬁygﬁﬂﬁ@%ﬂ%&gﬂﬁ@ﬂrﬁ%%éﬁﬁ%im@m Phe Thr

Gly Thr Tyr T / 1y 5055S0 Ser Aso Gin lie Lys Gin Ser Pro Len His Gly Thr Gin
Asn Thr lle 65%ﬁsemmmmqugwmdﬁﬁﬁﬁh@@t@“ﬁﬁd#ﬂ?%'ﬁ@ﬂ’ﬁ%@é}ﬁk 859095 Ser

Gin Ser Thr Thr Val Fiig Fhe @M Sdey B RhRdAASRMNe; 2-(4-
pyridinylmethyl)amino)-N-(3-(((28)-2-pyrrolidinyimethyl)oxy)-5-
(trifluoromethyl)phenyl)-3-pyridinecarboxamide; N-(3-(1,1 ~dimethylethyl)-1H-
pyrazol-5-yl)-2-((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; N-(3,3-
dimethyl-2,3-dihydro-1 -benzofuran-6-yl)-2-((4-pyridinylmethyl)amino)-3-
pyridinecarboxamide; N-(3-((((2S)-1-methyl-2-pyrrolidinyl)methyljoxy)-5-
(triﬂuoromethyl)phenyl)-2-((4»pyridinyimethyl)amino)-S-pyridinecarboxamide;
2-({(4-pyridinylmethyhamino)-N-(3-((2-(1-pyrrolidinyl)ethyl)oxy)-4-
(trifluoromethyl)phenyl)-3-pyridinecarboxamide; N-(3,3-dimethyl-2,3-dihydro-
1H~indo!-B-yl)~2~((4-pyridinyimethyl)amino)-3-pyridinecarboxamide; N-(4-
{(pentafluoroethyl)-3~(((28)-2-pyrrolidinylmethylyoxy)phenyl)-2-((4-
pyridinylmethyl)amino)-3-pyridinecarboxamide; N-(3~((3—azeticjinylrnethyl)oxy)-
5-(triﬂuoromethyl)phenylj-2-((4~pyridinylmethyl)amino)~3~ |
pyridinecarboxamide; N-(3-(4-piperidinyloxy)-S-(trifluoromethyl)phenyl)-2-((2-
(3-pyridinyl)ethyl)amino)-3-pyridinecarboxamide; N-(4,4-dimethyl-1,2,3,4-
tetrahydro-isoquinolin-7-yl)-2-(1H-indazol-6-ylamino}-nicotinamide; 2-(1H-
indazol-6-ylamino)-N-[3-(1-methylpyrrolidin-2-ylimethoxy)-5-trifluoromethyl-
phenyl}-nicotinamide; N-[1 -(2-dimethylamino-acetyl)-3,3-dimethyl-2,3-dihydro-
1H-indol-6-yl]-2~(1H-indazol-6-ylamino)-nicotinamide; 2-(1H-indazol-6-
yiamino)-N-{3-(pyrrol'zdin-_2-y!methoxy)-5_-triﬂuoromethyi-pheny!]—nicotinamide;
N-(1-acetyl-3,3-dimethyl-2,3-dihydro-1H-indol-6-y!)-2-(1 H-indazol-6-ylamino}-
nicotinamide; N-(4 4-dimethyl-1-oxo-1,2,3,4-tetrahydro-isoquinotin-7-yf}-2-(1H-
indazol-6-ylamino)-nicotinamide; N-[4-(tert-butyl)-3-(3-
piperidylpropyl)phenyl][2-(1H-indazol-6-ylamino)(3-pyridyl)jcarboxamide; N-[5-
(tert-butylisoxazol-3-yi][2-(1H-indazol-8-ylamino)(3-pyridyl)jcarboxamide; and
N-[4-(tert-butyl)phenyl][2-(1H-indazol-6-ylamino)(3-pyridyl)jcarboxamide, and
kinase inhibitors disciosed in U.S. Patent Nos. 6,258,812; 6,235,764,
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100105110 Gly Lys Glu Val Len Lys Thy Met Trp Len Leu Arg Ser Ser Val Asn 115120125 Asp lle Gly
Asp Asp Trp Lys Ala Thr Arg Val Gly lle Asn lle Phe 130135140 Thr Arg Len Arg Thr Gin Lys Glu Gin
Len Len Ala Ser Len Pro Girl 145150155160 Gin Lys Arg Ser Ser Pro Ser Gin Gly Leu Cys Pro Pro
Gly His His 165170175 lle Ser Gin Asp Gly Arg Asp aye lle Ser 180185 <210> 74 <211> 228 <212>

PRT <213> ARl SSleRte 8408 FREaas s ssinian.l Anisisy Semupnge, Synthetic polyeptide

sequence 33/ fVaI His Ala Thr Ser Pro lieu lieu Tieu lieu lieu lieu lieu Ser lieu 151015

~ Ala lieu Val AIZBROGH1L LS Hatentdgnlipaiisys RiklicationNe URREHA V098] m8ihsn Asp lieu Gly

Set Asia Met The( o dianab 17 diyiodbisntdy AGEbOPbr diy; AROBaBesT I Tin Ala Val Thr
Ala Thr 505560 Ser Asia

R AN L MR i P e
\C/;(';l’ S;?aiyf;'zvggﬂz%ﬁgméle gmxmw&wsm @LI\N@'Q@’&IEQOBTWCD@W:WQH@ lieu Arg Set Ser
Arg Leu Arg TINERPL %/i‘l’@ ég@% @A@é@ﬁ ég)%? &%@/ﬁ%@ﬁ%@a@ﬁ Pp‘% l3g135140 "
~ publications are hereby incorporated by reference for any purpose.
[0200] TR-2 is expressed in a varisty of cells, including liver,
~ brain, kidney, colon, breast, lung, spleen, thymus, peripheral blood

lymphocytes, pancreas, prostate, testis, ovary, uterus, and various lissues

along the gastro-intestinal tract. Exemplary TR-2 related cancers include, but

are not limited to, liver cancer, brain cancer, renal cancer, breast cancer,

pancreatic cancer, colorectal cancer, lung cancer (small cell lung cancer and |

non-small-cell lung cancer), spieen cancer, cancer of the thymus or blood

cells (i.e., leukemia), prostate cancer, testicular cancer, ovarian cancer,

uterine cancer, gastric carcinoma, head and neck squamous cell carcinoma,

melanoma, and lymphoma. .

[0201] In certain embodiments, an anti-TR-2 antibody may be

used alone or with at least one additional therapeutic agent for the treatment

of cancer. In certain embodiments, an anti-TR-2 antibody is used in

conjunction with a therapeutically effective amount of an additional therapeutic

agent. Exemplary therapeutic agents that may be administered with an anti-

TR-2 antibody include, but are not limited to, a member of the geldanamycin

family of anisamycin antibiotics; a Pro-HGF; NK2; a c-Met peptide inhibitor; an

antagonist of Grb2 Src homology 2; a Gab1 modulator; dominant-negative

Src; a von-Hippel-Landau inhibitor, including, but not limited to, wortmannin;

P13 kinase inhibitors, other anti-receptor therapies, anti EGFr, a COX-2

inhibitor, Celebrex™, celecoxib, Vioxx™, rofecoxib; a vascular endothelial

growth factor (VEGF), a VEGF modulator, a fibroblast growth factor (FGF), an

FGF modulator, an epidermal growth factor (EGF); an EGF modulator; a

keratinocyte growth factor (KGF), a KGF-related molecule, a KGF modulator;

and a matrix metalloproteinase (MMP) modulator.
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Gin Lys Arg Set Ser Pro Ser Glu Gly lieu Cys Pro Pro Gly His His 165170175 lle Set Glu Asp fly Arg
Asp Cys lle Set Cys Lys Tyr fly Gin Asp 180185190 Tyr Ser Thr His Trp Asia Asp Leu lieu The Cys
lieu Arg Cys Tilt Arg 195200205 Cys Asp Set Gly Glu Val flu lieu Set Pro Cys Thr Thr Thr Arg Asia
210215220 Thr Val Cys Gin 225 <210> 75 <211> 269 <212> PRT <213> Artificial Sequence <220>

<223> Description ofgiificial SequengeiiSwnibetinmaiymantitd Bejaatibed@HaGsd®0th 75 Met Val His
Ala Thr Ser Pro Leo Leg Leo Leg Leo L 0#30 Ser Leo 151015 Alal L% %,?ﬂlqua Pro Gly Leo Ser Ala

Arg Lys Cys SaieidarihiRpsyys f9p R RUIPKE ST Bly 'ESPAST Met Thr lle Gly Ala Val
Asn 354045 SehbygifabhGlUrPtiew ot Gy ddnwdRjorT and therde i d lavel @fTreBoBd0t8er Mn Glu lle

Tor val A TIFESS BN BRSSPl e A AT St R SR R B T o
i(;OlAO;L#?pGLw;gﬁaﬁltﬁmabhemtmoT@oMet Izlﬁempeoexéa. Ahg spngervhi Hﬁmmez_m Asp lle Gly
Leg Leo Ala S&F [%8t ?5 éﬁ%%%%%l@@?& gﬁ@é %%%%rjgg?grfégﬁ%? 'rC?)IrTErecc); gylgy;rglgrgm
Gly His His 168squeaitilly (e.g., in a pharmaceutical format). in certain embodiments, such

agents may be provided together by inclusion in the same formulation. In

certain embodiments, such agents and an anti-TR-2 antibody may be

provided together by inclusion in the same formulation. In certain

embodiments, such agents may be formulated separately and provided

together by inclusion in a treatment kit. In certain embodiments, such agents

and an anti-TR-2 antibody may be formulated separately and provided

together by inclusion in a treatment kit. In certain embodiments, such agents

may be provided separately. |

[0203] in certain embodiments, when administered by gene

therapy, the genes encoding protein agents and/or an anti-TR-2 antibody may

be included in the same vector. In certain embodiments, the genes encoding

protein agents and/or an anti-TR-2 antibody may be under the contro of the

same promoter region. In certain embodiments, the genes encoding protein

agents and/or an anti-TR-2 antibody may be in separate vectors.

[0204] In certain embodiments, anti-TR-2 antibodies may be

used to treat non-human animals, such as pets (dogs, cats, birds, primates,

efc.), and domestic farm animals (horses cattle, sheep, pigs, birds, efc.). In

certain such instances, an appropriate dose may be dstermined according to

the animal's body weight. For example, in certain embodiments, a dose of

0.2-1 mg/kg may be used. In certain embodiments, the dose may be

determined according to the animal's surface area, an exemplary dose

ranging from 0.1 to 20 mg/in®, or from 5 to 12 mg/m?®. For small animals, such

as dogs or cats, in certain embodiments, a suitable dose is 0.4 mg/kg. In

ceriain embodiments, anti-TR-2 antibodies are administered by injection or

other suitable route one or more times per week until the animal's condition is

impraved, or it may be administered indefinitely.
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lle Ser Glu Asp Gly Arg Asp Cys lle Ser Cys Lys Tyr Gly Gin Asp 180185190 Tyr Ser Thr His Trp Asn

Asp Leo Leo Phe Cys Leo Arg Cys Thr Arg 195200205 Cys Asp Ser Gly Glu Val Glu Leo Ser Pro Cys

Thr Thx Thr Arg Asn 210215220 Thr Val Cys Gin Cys Glu Glu Gly Thr Phe Arg Glu Glu Asp Ser Pro

225230235240 Glu Met Cys Arg Lys Cys Arg Thr Gly Cys Pro Arg Gly Met Val Lys 245250255 Val Gly

Asp Cys Thr Pro Trpzr'écérésp lle Glu Cys Val 260265 <210> 76 <211> 202 <212> PRT <213> Artificial
323> De’%&?igf‘é 6

Sequence 35/90 <2 196 SHRG A e [RERRS LD RN PR BRI LR quence
<400> 76 Met el dizdiriisrEZ Mealicatidreok edrhbimisnliaerapicSendevatp 18idb sda Len Val Ala

Pro Gly Len Ser Ala Arq Lys.Cys. Set Len . Thr Gl 530 Lys Trp Thr, Asp Asp,Len Gly Set Asn met
Tht lle Gly Aln PR RHESE RRAERLT SRR EIP AL SRR aRhP AR T P £/l The Al Thr
505560 Ser AsietzimilestyisyGiis Seh&rphyesicidis Gly Tin Gin Asn Tin lle 657075BO Asn Lys Arg Tin
Gin Pro Tin Phe Gly r val Tr P 9 t Gin Set The Thr Val The Thr Gly Gin
Cys The lle Asp Arg dsbgo%gm%ll %?)y rﬁ%@%ﬁ r%%i%?f%ﬁe%%%ﬂf&ﬁ%e%r{ %rrg Set Set Val
Asn 1151201 26cRefnIlsBasasp Bxpmpanydisdastininetydes) iai/ate nehliteietidol 30135140 Thr Arg

Leu Ag T Gl Gl IR L SR EHA SEhEBF i ARAERFBEHEP ssebisyr G Gin Asp Tyr

Set Thr His Trp Asn Asp Len The 1
disease. When testing the efficacy of a human MAb in cynomolgus monkey

human disease model, in certain embodiments, it is useful to determine
whether the anti-TR-2 MADb binds to TR-2 in humans and cynomolgus
monkeys at a comparable leval.

[0207] In certain embodiments, an anti-TR-2 antibody may be
part of a conjuéate molecule comprising a!l or part of the anti-TR-2 antibody
and a cytotoxic agent. The term "cytotoxic agent” refers 1o a substance that
inhibits or prevenis the function of celis and/or causes the death or destruction
of cells. The term includes, but is not limited to, radioactive isctopes (e.g.,
131 1'28, Y* and Re'), chemotherapeutic agents, and toxins such as
enzymatically active toxins of bacterial, fungal, plant or animal origin, or
fragments thereof. Exemplary cytotoxic agents include, but are not limited to,
Adriamycein, Doxorubicin, 5-Fluorouracil, Cytosine arabinoside ("Ara-C"),
Cyclophosphamide, Thiotepa, Taxotere (docetaxel), Busulfan, Cytoxin, Taxol,
Methotrexate, Cisplatin, Melphalan, Vinblastine, Bleomycin, Etoposide,
lfosfamide, Mitomycin C, Mitoxantrone, Vincreistine, Vinorelbine, Carboplatin,
Teniposide, Daunomycin, Carminomycin, Aminoptér-in, Dactinomycin,
Mitomycins, Esperamicins, Melphalan and other related nitrogen mustards.

[0208] in certain embodiments, an anti-TR-2 antibody may be
part of a conjugaie molecule comprising all or part of the anti-TR-2 antibody
and a prodrug. In certain embodiments, the term "prodrug” refers to a
precursor or derivative form of a pharmaceutically active substance. In
certain embodiments, a prodrug is less cytotoxic to cells compared to the
parent drug and is capable of being enzymatically activated or converied into
the more active cytotoxic parent form. Exemplary prodrugs include, but are
not limited to, phosphate-containing prodrugs, thiophosphaie-containing
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Cys Len Arg Cys Thr Arg Cys Asp Set Gly Gin Val Gin Len Ser Pro 180185190 Cys Thr Thr Tin Arg
Asn Thr Val Cys Gin 195200 <210> 77 <211> 243 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic polypeptide sequence <400> 77 Met Val His Ala
Thr Set Pro Len Len Len Len Len Len Len Ser Len 151015 36/90 Ala Len Val Ala Pro Gly Len Ser Ala

Arg Lys Cys oENE G LEpeainibg pradHiGE) ﬁiﬁb‘-&fhfé%ﬁ ipfsardiet Dhatinely Ala Val
Asn 3540. 45 Ser Lys Gly Gin Phe Thr Gly Thr Tyr hr Thr I Tilt Ala Tilt 505560 Set Asn Glu lle

Lys Gin Set PRSI PTRATHgS, AYFoRY RSB PIBFaIRs AR ﬁcﬁ@‘ﬁﬁf‘@fﬂ‘ﬂgo Thr Pile Gly Pile
Thr Val Mn Trpdeijte Wlﬁ%&lﬁtﬁ@ﬂ Phehitiyaddidenidy-cauiGiirgysrddadie skgp Arg Asn

100105110 GI L s Glu V et Len Len Ar Set S r Val 115120125 Asp lle Gly
pree i SR G ATV E R CH b R G L e
Len Leu Ala Sghtenhite Sﬂhbﬁ&hﬁﬂﬂé@l&r@sw&&ﬁ'mﬁlyeChnn‘é(e[iél'd/mameesaE’mpd\/ln Asp Len
o it Tit TIPRHRG AR DAy e oy Riene S b e RE i 8. et ro
Gin Met Cys Aﬂg}ﬂysgﬁpﬁu\ng:fnﬂ@buf:aw not limited to, those cytotoxic agents descnbed
above. See, e.g., U.S. Patent No. 6,702,705. |
[0209] In certain embodiments, antibody con;ugates function by
having the antibody portion of the molecule target the cytotoxic portion or
prodrug portion of the molecule to a specific population of cells in the patient.
In the case of anti-TR-2 antibodies, such conjugate molecules may be used,
for example, in certain embodiments, to destroy abnormally proliferating cells,
such as cancer celis.
{0210} In certain embodiments, methods of treating a patient
comprising administering a therapsutically effective amount of an anti-TRH-2
antibody are provided. In certain embodiments, methods of treating a patient
comprising administering a therapeutically effective amount of an antibody
conjugate are provided. In certain embodiments, an antibody is used in
conjunction with a therapeutically effective amount of at least one additional
therapeutic agent, as discussed above,
[0211] As discussed above, in certain embodiments, anti-TR-2
antibodies may be administered concurrently with one or more other drugs
that are administered to the same patient, each drué being administered
according to a regimen suitable for that medicament. Such treatment
encompasses pre-treaiment, simultaneous treatment, sequential treatment,
and alternating regimens. Additional examples of such drugs include, but are
not limited to, antivirals, antibiotics, analgesics, corticosteroids, antagonists of
inflammatory cytokines, DMARDs, nonsteroidal anti-inflammatories,
chemotherapeutics, inhibitors of angiogenesis, and stimulators of
angiogenesis.
[0212] in certain embodiments, various medical disorders are
treated with anti-TR-2 antibodies in combination with another stimulator of
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210215220 Pro Arg Gly Met Val Lys Val Gly Asp Cys Thr Pro Trp Set Asp lle 225230235240 Gin Cys
Val <210> 78 <211> 228 <212> PRT <213> Atrtificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic polypeptide sequence <400> 78 Met Val His Ala Tilt Set Pro Len Len Len Leu
Len Leu Len Set Leu 151015 37/90 Ala Leu Val Ala Pro Gly Lieu Ser Ala Arg Lys Cys Ser Lieu Thr

Gly 202530 Lys. Trp Tilt Asi ieu Gly. Ser-Asia.Mek Aa. i Set Lys Sl
Glu Pile Tilt SI§ r‘ﬁ'}%‘Tﬁﬁ%ﬁ%@%ﬁrﬁ%ﬁ%‘?’%@%@ﬁ#&%ﬁnﬁguy %ﬂﬁ lgdGIu Se Preo Li)(/ai s
Sly Tilt Gin Askze BrainiisigBTod58@ pempysitio that gierantgiopacanprHBAiAYal Asia Trp Lys Pile
859095 Ser G%{ﬁ?rs?)a s BB EUR SRS (VIR I e A mASIRIAR3 O bIgnaly Lys Sit val

Lieu Lys Tilt Me ieu Arg Set Ser Val Asia 115120125 Asp lle Sly Asp Asp Trp Lys Ala Tilt
Arg Val Gly lleT&bR sietibndyl 30d sty dators cipprepiofls mavdm aJaiaiRiesad BGRITRATAR Set Lieu

Gin Cys 145150102 1604ak GiH FYENhRIS& Saliniclrd$ BySelcRishiel bMiféreatMalas 165170175
Cys Arg Thr Sly Cys Pro Arg Sly Met Val Lys Val Sly Asp Cys Tilt 180185190 Pro.Tr%ﬁSet Asp lle Glu

Cys Val His Lys Glu $85H Thr Ly8 ARIaB506he6 % PenARS BItRhDBPEIP B At val Tilt

Ser Set Pro slyrovided comprising a therapeutically effective amount of an antibody
together with a pharmaceutically acceptable diluent, carrier, solubilizer,
emulsifier, preservative and/or adjuvant. '

[0214] in certain embédiments, pharmaceutical compositions are
provided comprising & therapeﬁtically effective amount of an antibody and a
therapeutically effective amount of at least one additional therapeutic agent,
together with a pharmaceutically acceptable diluent, carrier, solubilizer,
emulsifier, preservative and/or adjuvant.

[0215] In certain embodiments, acceptable formulation materials
preferably are nontoxic to recipients at the dosages and concentrations
employed. In certain embodiments, antibodies of the present invention are
provided in a bufferless formulation as disclosed in PCT/US06/22599 filed
June 8, 2006, which is incorporated by reference herein for any purpose.

[0216] in certain embodiments, the pharmaceutical composition
may contain formulation materials for modifying, maintaining or preserving, for
example, the pH, osmolarity, viscosity, clarity, color, isotonicity, odor, sterility,
stability, rate of dissolution or release, adsorption or penetration of the
composition. in certain embodiments, suitable formulation materials inciude,
but are not limited to, amino acids (such as glycine, glutamine, asparagine,
arginine or Iysine); antimicrobials; antioxidants (such as ascorbic acid, sodium
sulfite or sodium hydrogen-sulfite); buffers (such as borate, bicarbonate, Tris-
HCI, citrates, phosphates or other organic acids); bulking agents (such as
mannito! or glycine); chelating agents (such as ethylenediamine tetraacetic
acid (EDTA)); complexing agents (such as caffeine, polyvinylpyrrolidone,
beta-cydlodextrin or hydroxypropyl-beta-cyclodextrin); fillers;
monosaccharides; disaccharides; and other carbohydrates (such as glucose,

mannose or dextrins); proteins (such as serum albumin, gelatin or
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210215220 Tilt Pro Ala Set 225 <210> 79 <211> 271 <212> PRT <213> Avrtificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic polypeptide sequence <400> 79 Met Val His Ala
Thr Set Pro Lieu Lieu Lieu Lieu Lieu Lieu Lieu Set Lieu 151015 38/90 Ala Len Val Ala Pro Gly Len Ser
Ala Arg Lys Cys Ser Len Thr Gly 202530 Lys Trp Thr Asn Asp Len Gly Ser Asn Met Thr lle Gly Ala Val

Asn 354045 S%ﬁﬁﬁ%og@ﬁf&gnmﬁ%ﬁ ﬁé\rr,ﬁ'%mgsrgﬁg Hﬁzﬁiﬁ \;&éé’m&ﬁéﬁ,}&'m Bel-Asn Gin lle

Lys Gin Ser Pro IS 55707580 Asn Cys Arg Thr Gin Pro Thr Phe Gly Phe
Thr Val Asn Trpydysptiie gedposrs éushy ScpahivinsipyvalisereliipvaRcisrugyyeidhtie Asp Arg Asn

100105110 Gl GLa! LER oymTly GBIl A3 MaLONRINES 20D Asp lle Gly

Asp Asp Trp Lys r Arg Val Gly llé Asn lle Phe 130135140 Thr Arg Len Arg Thr Gin Lys Gin Gin
Len Len Ala Sésikanralisuiunsavorideeenegis peicrsalisilieacilshineaerir RPRSHY Asn Asp Len

Len Phe 1651%?%5%@@ R iBefiSehSRIeHekidipl, Yeliasianser Pro 180185190
Cys Thr Thr Thr Arg Asn Thr Val Cys Gin C§s Gin Gli& Gly Thr Phe 1952%?2 5 Arg Gin Gin Asp Ser

/ |
Pro Gin Met CYYHNRPEYPEIRILR) BAVERIARION 65 1BYR B PRRYIENF UPYLLys Val Gly Asp Cys
Thr Pro Trp Sesdpdtfiene glycol); sugar alcohols (such as mannitol or sorbitol); suspending

agents; surfactanis or wetting agents {such as pluronics, PEG, sotbitan
esters, polysorbates such as polysorbate 20, polysorbate 80, triton,
tromethamine, lecithin, cholesterol, tyloxapal); stability enhancing agents
(such as sucrose or sorbitol); tonicity enhancing agents (such as alkali metal
halides, preferably sodium or potassium chloride, mannitol sorbitol); delivery
vehicles; diluents; excipients and/or pharmaceutical adjuvants. (Remington’s
Pharmaceutical Sciences, 18% Edition, A.R. Gennaro; ed., Mack Publishing
Company (1990).

[0217] In certain embodiments, an antibody and/or an additional
therapeutic molecule is linked fo a half-life extending vehicle known in the art.
Such vehicles include, but are not limited 1o, the Fc domain, polyethylene
glycol, and dextran. Such vehicles are described, e.g., in U.S. Patent No,
6,660,843 and published PCT Application No. WO 99/25044,

[0218] In certain embodiments, the optimal pharmaceutical
composition will be determined by one skilled in the art depending upon, for,
example, the intended route of administration, delivery format and desired
dosage. Ses, for exémple, Remington's Pharmaceutical Sciences, supra. In
ceriain embodiments, such compositions may influence the physical state,
stability, rate of in vivo release and rate of in vivo clearance of the antibodies.

[0219] In certain embodiments, the primary vehicle or carrierin a
pharmaceutical composition may be either aqueous or non-aqueous in nature.
For example, in certain embodiments, a suitable vehicle or carrier may be
water for injection, physiological saline solution or artificial cersbrospinal fiuid,
possibly supplemented with other materials common in compositions for

- parenteral administration. In certain embodiments, neutral buffered saline or
saline mixed with serum albumin are further exemplary vehicles. In certain
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225230235240 flu Cys Val His Lys Glu Ser Gly Thr Lys His Ser Gly Gin Ala Pro 245250255 Ala Val
Gin Gin Thr Val Thr Ser Ser Pro Gly Thr Pro Ala Ser 260265270 <210> 80 <211> 209 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic polypeptide

sequence 39/90 <400> 80 Met Val His Ala Thr Set Pro Lieu Lieu Lieu Lieu Lieu Lieu Lieu Ser Lieu

hop Lio Gy AP ROA MRS PR e R LR EP oGRS StbyBl PR Sr 2Pl or T T
Ala Val Thr A|a71msm)55@maate\bu®n afeabysstcplu 341-P5) Whichiisagufthe GheMdeThr lle 65707580
Pe Trr Gy GR O R A % B A0 Kb etB AR ey met 1rp Liew Liew
Arg Set Set vw%mamuﬁoa@mamﬁlgsmpaqwmp oy Bonid Tirmaiigtival @ipplisMg e Phe
Lys Arg Set Set i Sar Sl pont e S AR ARG Rt ep Gy avg s
Cys lle Set Tyﬁ%mwiﬁwmgbqegmwmrr yosarpheersisg ASaihga.icodien Phe Cys Lieu
Arg Cys Thr AighilsRi) @Pwherein the compasition is isotonic for the patient. Exemplary

polyols include, but are not fimited 1o, sucrose, glucose, sorbitol, and mannitol.

An exemplary surfactant includes, but is not limited to, ﬁo!ysorbate. in certain

embodiments, a pharmaceutical composition is an aqueous or liguid

formulation comprising an acstate buffer of about pH 5.0, sorbitol, and &

polysorbate, wherein the composition does not comprise a salt, e.g., sodium

chloride, and wherein the composition is isotonic for the patient. Certain

exemplary compositions are found, for example, in U.8. Patent No. 6,171,586,

Additional pharmaceutical carriers include, but are not limited to, oils,

including petroleum ofl, animal oil, vegetable oil, peanut oil, soybean oil,

mineral oll, sesame o, and the like. In certain embodiments, aqueous

dextrose and glycerol solutions can also be employed as liquid carriers,

particularly for injectable soiutions. In certain embodiments, a composition

comprising an antibody, with or without at least one additional therapeutic

agent, may be prepared for storage by mixing the selected composition

having the desired degree of purity with opticnal formulation agents

{Remington's Pharmaceutical Sciences, supra) in the form of a iyophilized

cake or an aqueous solution. Further, in certain embodiments, a composition

~ comprising an antibody, with or without at least one additional therépeutic
agent, may be formulated as a lyophilizate using appropriate excipient
solutions (e.g., sucrose) as diluents.
[0220] In certain embodiments, anti-TR-2 antibodies are

administered in the form of a physiologically acceptable composition

comprising purified recombinant protein in conjunction with physiologically

acceptable carriers, excipients or diluents. in certain embodiments, such

carriers are nontoxic to recipients at the dosages and concentrations

employed. In cettain embodiments, preparing such compositions may involve
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Cys <210> 81 <211> 217 <212> PRT <213> Atrtificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic polypeptide sequence <400> 81 Met Val His Ala Thr Set Pro Lieu Lieu Lieu Lieu
Lieu Lieu Lieu Set Lieu 151015 40/90 Ala Lou Val Ala Pro Gly Lou Ser Ala Arg Lys Cys Ser Lou Thr
Gly 202530 Lys Trp Thr ken Asp Lou Gly Ser Asn Met Thr lle Gly Ala Val Asa 354045 Ser Lys Gly Glu

Phe Thr Gly Ty By Tr Al MalT B ady SRRSO SR ARl R Gl SebBiatou His Gl

Thr GIn Asn Thr Mn Lys Arg Thr GIn Pro Thr Phe Gly Phe Thr Val Asn Trp Lys Pile
659095 Ser Gl dewrnaiaeylar mgiohh palypeniideyd surh s Akpsadaaning foneo8ernBly Lye Glu val

Lou Lys Thr '\é?ﬁaﬁiaoabfaé)t,%%éﬂu§,eér§1ﬁ6\éela%§@éﬁéﬁgeﬂ&éﬁ&ﬂeﬁ@g&&é%Jﬂapsbys Ala Thr
Arg Val Gly lle Mn lle Pile 130135140 Thr Arg Lou Arg Thr Gin Lys Glu Gin Lou Lou Ala Ser Lou Pro

GIn 145150158 HSXEn$ L SRelatingaassirsdcB &SR Ty glutptNRNe B8NS/ ek lis His 165170175 lle

Ser Glu Asp Ghyirifigens Pabd eHEiISIBAGSY Ir-oSr TR @%@mné@mé%ﬁg%ﬁaawosagamws Trp Asn
Asp Lou Lou Pile Cys Lou Arg C%S Tilt Arg 195200205 Cys Asp Ser G }/' Glu Val Glu Lou Set 210215

. 9
<210> 82 <2 1Aetosgines | 5-s fesing drials) an yary according to the chosen

route of administration. in certain embodiments, in accordance with
appropriate industry standards, preservatives may also be added, which
include, but are not limited td, benzyl alcohol. In certain embodiments, the
amount and frequency of administration may be determined based on such
factors as the nature and severity of the disease being treated, the desired
response, the age and condition of the patient, and so forth.

[0221] In certain embodiments, pharmaceutical compositions
can be selected for parenteral delivery. The prepération of certain such
pharmaceutically acceptable compositions is within the skill of the at.

[0222] In certain embodiments, the formulation components are
present in concentrations that are acceptable to the site of administration. in
certain embodiments, buffers are used to maintain the composition at
physiological pH or at a slightly lower pH, typically within a pH range of from
about 5 {o about 8.

[0223] In certain embodiments, when parenteral administration
is contemplated, a therapeutic composition may be in the form of a pyrogen-
free, parenterally acceptable aqueous solution comprising the desired
antibody, with or without additional therapeutic agents, in a pharmaceutically
acceptable vehicle. In certain embodiments, a vehicle for parenteral injection
is sterile distilied water in which the antibody, with or without at least one
additional therapeutic agent, is formulated as a sterile, isotonic solution,
properly preserved, In certain embodiments, the preparation can involve the
formulation of the desired molecule with an agent, such as injectable
microspheres, bio-erodible particles, polymeric compounds (such as polylactic
acid or polyglycolic acid), beads, or liposomes, that may provide for the
controlled or sustained release of the product which may then be delivered via
a depot injection. In certain embodirnents, hyaluronic acid may also be used,
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<220> <223> Description of Artificial Sequence: Synthetic polypeptide sequence <400> 82 Met Val
His Ala Thr Ser Pro Leu Lou Lou Lou Lou Lou Lou Ser Lou 151015 Ala Lou Val Ala Pro Gly Lou Ser
Ala Arg Lys Cys Ser Lou Thr Gly 202530 41/90 Ser Lys Gly Glu the tar Gly tar Tyr Thr Thr Ala Val Thr
Ala Thr 505560 Ser Asn Glu lle Lys Glu Ser Pro Leu His Gly Thr Gin Asn Thr lle 65707580 Asn Lys

Arg tar Gin Pro Thr Phe Gl Thr V. ,t}ﬁﬁﬁ? I Vg the Thr Gl
Gin Cy_s Phe II@”&S%"M %"én%%&ﬁ&gﬁg%?ﬁ@é%%? a Lequy%ltq{ta?lrIi I\ﬁ/;‘lle%thg%ﬁ%ghé tl-@'tié Elrg ger Srer /
Val Asia 11512826 AspbiteliGignis inplamable dnagdelivenydesiass mayka weetia 130135140 Thr

Arg Leu Ar_g Tﬂ‘ﬁt&ﬁh%ﬁ%‘ﬁ %i%g%&iEH a Ser Leu Ala Pro 145150155160 lle Thr Arg Gin Ser Leu
Asp Pro Gin Arg Arg Ala Ala E’ro in Gin 165170175 Lys Arg Ser Ser Pro Thr flu fly Leu Cys Pro Pro

Gly His His lle 1801882881Ser GlUmeprsdn aArpPadineyisiie Bapmipcpyticn) CAIRPERHIAR Tyr

19520020 Sep, R ol RGRH AoPiidiie Te oraihRadienty) dy fitod 220 Asp Ser
fly flu Val flu Val Ser Ser Cys tar Thr Thr.Arg Asia Thr 225230235240 Val RC}:%és Ginfgg/ﬁs flu Glu fly Thr

Phe Arg flu Gl@Reiheut strleast onesadaiionaldheraraidis agenis RRY £F 1BV E Gly Met Val
Lys Val 26026527 Qdwaeh#r frmiafidho et ombedihe flus dirinfdafion Sofutler? 75280285 Gin

T comprising an antibody, with or without at least one additional therapeutic
agent, may be formulated with a propellant for aerosol delivery. In certain
embodiments, solutions may be nebulized. Pulmonary administration is
further described in PCT publication no. W094/20069, which describes
pulmonary delivery of chemically modified proteins.

[0225] In certain embodiments, it is contemplated that |
formulations may be administered orally. In certain embodiments, an
antibody, with or without at least one additional therapeutic agent, that is
administered in this fashion may be formulated with or without those carriers
customarily used in the compounding of solid dosage forms such as tablets
and capsules. In cerlain embodimenits, a capsule may be designed to release
the active portion of the formulation at the point in the gastrointestinal fract
when bioavailability is maximized and pre-systemic degradation is minimized.
In certain embodiments, at least one additional agent can be included to
facilitate absorption of the antibody and/or any additional therapeutic agents.
In certain embédiments, diluents, flavorings, low melting point waxes,
vegetable oils, lubricants, suspending agents, tablet disintegrating agents,
and/or binders may aiso be employed.

[0226] In certain embodiments, a phamaceutical composition
may involve an effective quantity of antibodies, with or without at least one
‘additional therapeutic agent, in a mixture with non-toxic excipients which are
suitable for the manufacture of tablets. In certain embodiments, by dissolving
the tablets in sterile water, or another appropriate vehicle, solutions may be
prepared in unit-dose form, Suitable excipients inciude, but are not limited to,
inert diluents, such as calcium carbonate, sodium carbonate or bicarbonate,

lactose, or calcium phosphate; and binding agents, such as starch, gelatin,
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290 <210> 83 <211> 312 <212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic polypeptide sequence 42/90 <400> 83 Met Val His Ala Thr Ser Pro Leu Len Len
Leu Len Len Leu Ser Len 151015 Ala Len Val Ala Pro Gly Len Set Ala Arg Lys Cys Set Len Thr Gly
202530 Lys Trp tar Asia Asp Len Gly Ser Asia Met tar lle Gly Ala Val Asia 354045 Set Lys Gly Gin

Phe Thr Gly THaTy&dm: HHAmNETHY 448R8rsbRR2Rhaghlsiaieliedty sstiariderdrip Len His Gly
Thr Gin Asia Thr lle 65707580 Asia Lys Arg Thr Gin Pro Thr Phe Gly Phe Thr Val Asia Trp Lys Phe

859095 Ser GASEHCThr Thr Val Phe Thr Gly Gin Cys Phe lle Asp Arg Asia 100105110 Gly Lys Glu
Val Len Lys tar Met fiypoizen Len Autehaepivarisadtibal 202 dsenievaibé enident Top Lys Ala tar

bro 145150135950 H81eA G SRR LI AU A AN R NS B G B 166170175 Lys
Arg Set Set Pyattryifbht lotst smeCiuifon B thEiypdisitisghnt, 30 s65eH08ebEoomspi@bt Arg Asp Cys
O o G R B G Y BB SRR O
22523023524 Mahiayen6 indlydeCiniGireGiyt TimieHd ol lpGionGircdsie SebRreGiHibR15250255 lle Cys
Arg Lys Cys ArFﬁc%Eagljth%X?p%ﬂ%@g %%&s“ﬂgﬁgale% Mj@cﬁons. Certain exemplaty |

techniques for preparing certain formulations are known to those skilled in the

art. See for example, PCT publication no. WO83/15722, which describes the

controlled release of porous polymeric microparticles for the delivery of

pharmaceutical compositions. In certain embodiments, sustained-release-

preparations may include semipermeable polymer matrices in the form of

shaped articles, e.g. films, or microcapsules. Sustained release matrices

include, but are not limited to, polyesters, hydrogels, polylactides (U.S. Patent

No. 3,773,919 and EP 058,481), copolymers of L-glutamic acid and gamma

ethyl-L-glutamate (Sidman et al., Biopolymers, 22:547-556 {1983)), poly (2-

hydroxyethyl-methacrylate) (Langer et al.,, J. Biomed. Mater. Res., 15:167-277

(1981) and Langer, Chem. Tech., 12:98-105 ‘(1 a82)), ethylene vinyl acetate

(Langer et al., supra), and poly-D(-)-3-hydroxybutyric acid (EP 133,988). In

certain embodiments, sustained release compositions may also include

liposomes, whicﬁ can be prepared, in certain embodiments, by any of several

methods known in the art. See e.g., Eppstein et al., Proc. Natl. Acad. Sci.

USA, 82:3688-3692 (1985); EP 036,676; EP 088,046 and EP 143,949.

[0228] In certain embodiments, the pharmaceutical composition

to be used for in vivo administration is sterile. In ceriain embodiments, the

pharmaceutical composition o be used for in vivo administration is made

sterile by filtration through sterile filiration membranes. In certain

embodiments, where the composition is lyophilized, stetilization using sterile

filtration membranes may be conducted either prior 1o or following

iyophilization and reconstitution. In certain embodiments, the composition for

parenteral administration may be stored in lyophilized form or in a solution. In

certain embodiments, parenteral compositions generally are placed into a |
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260265270 Lys Asp Cys Thr Pro tap Ser Asp lle Gin Cys Val His Lys Gin Set 275280285 43/90 Thr
Ser Pro Sly Thy Pro Ala Set 305310 <210> 84 <211> 243 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic polypeptide sequence <400> 84 Met Val
His Ala Thr Set Pro Leu Leu Leu Leu Leu Leu Leu Set Leu 151015 Ala Leu Val Ala Pro Sly Leu Set

Ala Arg Lys Cys Set Ley Thr Gly 202530 Lys Trp Thy Mn A Sly, Sex Mn Met Thy lle Sly Ala Val
Vin 254025 SETBE RPAE T PSR AT PRDE: T AR FAPUDSSL0 &y Acn Giu

Lys Glu Ser Prisalesr Mial Syl £SétoaAper Pieite 8560168 AsiddysidinctioGimeBdieThy Phe Sly Phe
Thr Val ken Trp Lys Gin C{\_J(ach lle Asp Arg Asia

100105110 Gl 555%%5 Tou %r‘f%wﬁisﬁ‘e%% {%e\l{‘ : Pi o hr?%}éa@m?i\

y Lys GIUVal Leu Lys Thy Met Trp LeuLeu Arg Set Ser'val Asia 115120125 Asp lle Sly
Asp Asp Trp Lgstositiprings/aé@hyfdemiditeltt ey 381361etif Istekilg vielsA%ahr Gin Lys Glu Gin
e e A BB SN A SRR AT L fa
Glu Asp Ser MepasieCyis besun Epbogime s p@ih iagpuighaes enps stored either in a

ready-to-use form or in a form (e.g., a lyophilized form) that is reconstituted
~ prior to administration. _

[0230] In certain embodiments, kits for producing a single-dose
administration unit are provided. In certain embodiments, the kits may each
contain both a first container having é dried protein and a second container
having an aqueous formufation. In certain embodiments, kits containing
single and/or multi-chambered pre-filled syringes (e.g., liquid sytinges and
fyosyringes) are included.

[0231] In certain embodiments, the effective amount of a
pharmaceutical composition comprising an antibody, with or without at least
one additional therapeutic agent, to be employed therapeutically will depend,
for example, upon the therapeutic context and objectives. One skilled in the
art will appreciate that the appropriaie dosage levels for treatment, according
fo certain embodiments, will thus vary depending, in part, upon the molecule
delivered, the indication for which the antibody, with or without at least one
additional therapeutic agent, is being used, the route of administraﬁoh, and
the size (body weight, body surface or organ size) and/or condition (the age
and general healih) of the pétient. in certain embodiments, the clinician may
titer the dosage and modify the route of administration to obtain the optimal
therapeutic sffect. In certain embodiments, a typical dosage may range from
about 0.1 ug/kg to up to about 100 mg/kg or more, depending on the factors
mentioned above. In certain embodiments, the dosage may range from 0.1
ug/kg up to about 100 mg/kg; or 1 pg/kg up to about 100 mg/kg; or 5 ng/kg up
to about 100 mg/kg; or 0.1 mg/kg up to about 100-mg/kg.

[0232] In certain embodiments, the frequency of dosing will take
into account the pharmacokinetic parameters of the antibody and/or any
additional therapeutic agents in the formulation used. In certain
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Set Thy His Trp Asia Asp Pita Leu Phe Cys Leu Arg Cys Thr Lys Cys 210215220 44/90 Asp Ser Gly
Glu Val Glu Val Set Ser Cys Thr Thy Thr Arg Asn Thr 225230225240 Val Cys Girl <210> 85 <211>
228 <212> PRT <213> Atrtificial Sequence <220> <223> Description of Artificial Sequence: Synthetic
polypeptide sequence <400> 85 Met Val His Ala Thr Set Pro Lieu Lieu Lieu Lieu Lieu Lieu Lieu Set

Lieu 151015 Blal Rl latéla Hiadel biuSidier g b BusiRar il aTodalye282530 Lys Trp Thr
Asn Asp Lieu Gly Set Am Met Thy Ile Gly Ala Val Asn 354045 Set Lys Gly Glu Phe Thr Gly Thr Tyr Tilt

Tilt Ala Val TireaheathHsdssbieves hendeairad effect drseeniai srPPineaytsitGin Asia Thy lle
657075BO Ashyeduiiohiiai Db RiedahviRileetdl el A\sihdindass Pietb0R06r Ser Gl& Ser Thr

Tilt Val Pile Tilt Gly Gin Cys Pile lle Asp Avg Asia 100105110 Gly Lys Glu Val Leu Lys Tilt Met Tr
Lieu Lieu Avd’%?%ﬁ%l&(@f?'ifﬁb@"ﬁ?ﬂgﬁtl RPBIRIA &éﬁ"‘éﬁ%%%é@h‘% E{é&‘{?gl Gly lle ASn lle
Pile 130135140{Hay8Y BVt Oof disGiRdninGluSinflstenldy dddrfisiahiatidrdéviod 45150155160

Gin Lys Avg Set lle Set Glu Asp 180 Tyr hy Hi
Cys Pyro Prg @ﬁ}hﬁﬁgeﬁigeﬂain et ogg o?ﬁjrrtﬁe\l re in:il'nggSt é’ %@&%}%‘:ﬁe{tg lc}/oéégesa?rtepro lle Glu Gly Lev

within the skill in the art. In certain embodiments, appropriate dosages may
be ascettained through use of appropriate dose-response data.

[0233] In certain embodiments, the route of administration of the
pharmaceutical composition is in accord with known methods, e.g. orally, ‘
through injection by intravenous, intraperitoneal, intracerebral (intra-
parenchymal), intracerebroventricular, intramuscular, intra~ocular, intraarierial,
intraportal, or intralesional routes; by sustained release systems or by
implantation devices. In cerfain embodiments, the compositions may be
administerad by bolus injection or continuously by infusion, or by implantation
dévice. (

[0234] As discussed above, in various embodiments, any
efficacious route of administration may be used o administer anti-TH-2
antibodies. If injected, in certain embodiments, anti-TR-2 antibodies may be
administerad, for example, via intra-articular, intravenous, intramuscular,
intralesional, intraperitoneal, intracranial, intranasal, inhalation or
subcutaneous routes by bolus injection or by continuous infusion. Exemplary
methods of administration include, but are not limited to, sustained release
from implants, aerosol inhalation, eyedrops, oral preparations, inciuding pills,
syrups, lozenges, and chewing gum, and topical preparations such as lotions,
gels, sprays, ointments, and other suitable techniques.

— [0235] In certain embodiments, administration by inhalation is
benaficial when treating diseases associated with pulmonary disorders. In
certain embodiments, anti-TR-2 antibodies may be administered by impianting
cultured cells that express the antibodies. In certain embodiments, the
patient's own cells are induced to produce by transfection in vivo or ex vivo
with one or more vectors that encode an anti-TR-2 antibody. In certain
embodiments, this vector can be introduced into the patient’s cells, for
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165170175 Set Avg Asp Cys lle Set Cys Lys Tyr Gly Gin Asp 185190 Trp Asn Asp Phe Lieu Pile Cys
Lev Avg Cys Tilt Lys 200205 Glu Val Glu Val Set Ser Cys Tilt Tilt Thy Arg Asn 215220 45/90 Thr Val
Cys Gin 225 <210> 86 <211> 243 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic polypeptide sequence <400> 86 Met Val His Ala Thr Ser Pro Leu Len

Leu LenLenL S s Cys Ser Leu Thr
Gly 202530 Ly3 j{ﬁ S/S(s,nJ Cﬁ']ﬁ Q&Jj é* E#A%ﬁ QFIEI% %’ %ﬁé}i 3 9@%%@045 Ser Lys Gly Gin
Phe Thr Gly Tanmeamrrmtﬂm:amma, Thibsosbe0rsethads GitraksiaatiGiu B&EPro Len His Gly

I o T BRSBTSl e

859095 Ser GIn Set Tin 10511 Gly Lys Gin Val
Len Lys Thr Mipingiaadly aetivaepsmotsy i mwmﬂm@mmi@m@@ M8y P&p Trp Lys Ala Thr

Arg Val Gly lieAsirlie 858 57320 LN G eRA ISR -G Bl hARigBcAla Set Len Ala

Pro 145150155160 lle Thr Arg Gin Set Len Asp Pro Gin Arg 'Arg Ala Ala Pro Gin Gin 165170175 Lys
Arg Ser Set PF@Q%‘P@@@W@E@%% MUPRYAN; His His lle 180185190 Set Gin Asp Gly Arg Asp Cys

lle Ser Cys Lys Tyr Gip@ap Asp Ty 4982R05ABRAWBRI AT BoABBdhshlsA kan Phe Cys Len Arg

Cys Thr Arg Cygmmtstered locall
y via implantation of a membrane, sponge or another
" appropriate material onto which the desired molecule has been absorbed or
encapsulated. In certain embodiments, where an implantation device is used,
the device may be impianted into any suitable tissue or organ, and delivery of
the desired molecule may be via diffusion, timed-release bolus, or continuous
administration.

[0237] in certain embodiments, it may be desirable to use a
pharmaceutical composition comprising an antibody, with or without at least
one additional therapeutic agent, in an ex vivo manner. In such
embodiments, cells, tissues and/or organs that have been removed from the
patient are exposed 1o a pharmaceutical composition comprising an antibody,
with or without at least one additional therapeutic agent, after which the cells,
tissues and/or organs are subsequently implanted back inio the patient.

j0238] In certain embodiments, an antibody and any additional
therapeutic agents can be delivered by implanting certain cells that have been
genetically engineered, using methods such as those described herein, to
express and secrete the polypeptides. In certain embodiments, such cells
may be animal or human cells, and may be autologous, heterologous, or
xenogeneic. In certain embodiments, the celis may be immontalized. In
certain embodiments, in order to decrease the chance of an immunological
response, the cells may be encapsulated to avoid infiltration of surrounding
tissues. In certain embodiments, the encapsulation materials are typically
biocompatible, semi-permeable polymeric enclosures or membranes that
allow the release of the protein product(s) but prevent the destruction of the
cells by the patient's immune system or by other detrimental factors from the
surrounding tissues.
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210215220 46/90 Asp Bar Gly Glu Val Glu Leu Ser Pro Cys Thr Thr Thr Arg Asn Thr 225230235240
Val Cys Gin <210> 87 <211> 312 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic polypeptide sequence <400> 87 Met Val His Ala Thr Ser Pro Leu Leu
Leu Leu Lou Leu Leu Ser Leu 151015 Ala Leu Val Ala Pro Gly Leu Ser Ala Arg Lys Cys Ser Leu Thr
Gly 202530 L wp'l'l'g sn Asp Leu Gly Ser Asn Met Thr lle Gly Ala Val Mn 354045 Ser Lys Gly Glu
Phe Thr Gly ‘,‘h hy Ala Val Thr Ala Thr 505560 Ser Mn Glu lle Lys Glu Ser Pro Lou His Gly
Thr Gin Asn Thr lle 65707580 Asn Lys Arg ThEERT¥E Thr Phe Gly Phe Thr Val Mn Trp Lys Phe

859095 Ser Glu Ser Thr TOrYFIGARR SheakF MBS AFRAXEREAIE0105L10 Gly Lys Glu val
Lets Lys Thr Met Trp Lou CetSArg Ser Ser Val Asn 115120125 Asp Ile Gly Asp Asp I@Lys Ala Thr
A

Arg Val Gly lle Mn I1E0B3% 13013 W@%ﬁmg}f &%@&F@?ﬁﬁ@bﬁ%ﬂ%"éﬁ‘ﬁ%@ﬂ%& &er Leu Ala

Pro 145150155460 Heahiy, Fgc%@%!xb%’séiﬁg ﬁm@m:ﬁrguﬁ epibleultegRre&in Gin 165170175 Lys
Arg Ser Ser Pro Ser Glu Lets Cys Pro Pr IIe018018%190 Ser flu.r%sg Gly Arg Asp Tyr
%g an eram 1=

lle Ser Cys Ly&§)PBRIeSH A& 91'9?‘&@ uman ant

monoclonal antibodies were produced from those mice using hybridoma
technigues. Certain other human anti-TR-2 monoclonal antibodies were
produced from those mice using XenoMax technology, which incorporates the
selected lymphocyte antibody method (“SLAM") technique (see, e.9., U.S.
Patent No. 5,627,052; and Babcook et al., Proc. Natl. Acad. Sci. USA
03:7843-7848 (1996)).

[0240] | The methodology used to produce human anti-TH-2
monoclonal antibodies in transgenic mice expressing human immunoglobulin
genes was as follows. Five groups of mice were immunized with recombinant
human TR-2 with a C-terminal hexahistidine tag (TR-2-His) (mature amino
acid sequence
ALITQQDLAPQQRAAPQQKRSSPSEGLCPPGHHISEDGRDCISCKY
GQDYSTHWNDLLFCLRCTRCDSGEVELSPCTTTRNTVCQCEEGTFREEDS
PEMCRKCRTGCPRGMVKVGDCTPWSDIECVHKESGTKHSGEAPAVEETVT
SSPGTPASRSGSSHHHHHH (SEQ 1D NO: 140)) (Genbank Reference
Number NM-003842), as shown in Figure 1.. The mice in group one, group
three, group four, and group five were engineered to produce antibodies of
the IgG2 isotype (Figure 2). The mice in group two were engineered to
produce antibodies of the 1gG4 isotype (Figure 2). Group one included 7
mice, group two included 8 mice, group three included 8 mice, group four
included 10 mice, and group five included & mice. The mice in group one,
group two, and group three were immunized by injection of TR-2-His into the
footpad (10 pg per injection), while the mice in group four and group five were
immunized intraperitoneally (10 ug per injection) with TR-2-His. On day 0, 10
lig antigen was administered by the described route. At specified intervals,
booster injections were administered to the mice. Group one mice had nine
booster injections, at days 5, 11, 14, 18, 24, 28, 34, 42, and 46. Group two
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47/90 Asp Ser Gly Glu Val Gin Leu Ser Pro Cys Thr Thr Thr Arg Asn Thr 225230235240 Val Cys Gin
Cys Glu Glu Gly Thr Phe Arg Glu Glu Asp Ser Pro Gin 245250255 Met Cys Arg Lys Cys Arg Thr Gly
Cys Pro Arg Gly Met Val Lys Val 260265270 Gly Asp Cys Thr Pro Trp Ser Asp lle Gin Cys Val His Lys
Gin Ser 275280285 Gly Thr Lys His Ser Gly Glu Ala Pro Ala Val Glu Gin Thr Val Thr 290295300 Ser

Ser Pro Gly Thr Pr er 30531 <211> 24 12> PRT <2 Artifi uence
<220> <223> Brés |p‘t‘ﬁo% ?A%' c&lasée]aot?g%c%éeréyhet ge %p ;9585% seéjﬁncée}é g‘ag%] 8 Met Val
His Ala Thr SeB, ol Qetdl, did 24 Bod EEndrehtheseSer graupsharowaeelaldeys Al8Pt,Gly Leu Ser

| le Gly Ala Val
Ao 354045 S5 10 T A0 Bt e o e s 0 R s IR, o il
Lys Gin Ser Paj daysHi, 8y #Br Bfinamsh7 BhrifecbITrel7piEricm ayd eaghmeedsiarmmEdi®mhe Gly Phe
Thr Val Asn T%%rl%ﬁﬁlé?%o‘%ﬁ %exq@lwmﬁ BhilaNabRE MRl Bdi bt PLe ASp Arg Asn

100105110 Gly Lys Glu Val Cen Lys Thr Met Trp Leu Len Arg Ser Ser Val Asn 115120125 Asp lle Gly
Asp Asp Trp L9§%W¢mrma'm%@)@§mm gekH(gEctpe onsh 19isn 20d4breg), Complete

Freund's Adjuvant (CFA) (groups four and five), Incomplete Freund’s Adjuvant
(IFA) (groups four and five), or Dulbecco’s phosphate-buffered saline (D-PBS)
{(groups one, two, three, four, and five) (see Figure 1). Mice were bled after
three injections {groups four and five), after four injections (groups one, two,
and three), after six injections (groups one and two), and after ten injections
(group one). The reactivity of each bieed to TR-2-His was assessed by
ELISA, as shown in Figurs 2.

[0241] The ELISA assay was performed as follows. Multiwell
plates were coated with soluble TR-2-His (0.5.pg/mL}) by passive adsorption
ovemight at 4 °C. The coated wells were washed and blocked for 30 minutes
with milk. Ten pL of each mouse serum was combined with 40 pl. milk and
incubated in the wells of different plates for 1 hour, 1.25 hours, or 2 hours,
The plates were washed five times with water. The plates were then
incubated with a goat anti-human 1gG Fe-specific horseradish peroxidase-
conjugated antibody (Pierce) at a final concentration of 1 pg/mL for 1 hour at
room temperature. The plates were washed five times with water. The plates
were incubated with K biue substrate (Neogen) for 30 minutes. Negative
controls included blank wells lacking TR-2-His and wells including TR-2-His
but incubated with naive G2 sera expected to lack anti-TR-2 antibodies.

[0242] The methodologies used to produce human anti-TR-2
monoclonal antibodies were as follows. For XenoMax technology, CD19+ B
cells were isolated from the hyperimmune transgenic mice that were
harvested on day 37 (mouse M712-7 from group three), or day 76 (mouse
M564-1 from group four, and mice M564-3, M564-5, and M563-5 from group
five after the initiation of immunization. The B cells were cultured for 1 week
to allow their expansion and consequent differentiation into plasma cells. The
supematants containing the secreted antibody was saved for further analysis
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Thr Arg lieu Arg Thr Gin Lys Glu Gin lieu lieu Ala Set lieu Ala lieu 145150155160 Ile Thr Gin Gin Asp
lieu Ala Pro Gin Gin Arg Ala Ala Pro Gin Gin 165170175 Lys Arg Ser Set Pro Thr Glu Gly Leu Cys Pro
Pro Gly His His lle 180185190 Set Glu Asp Ser Arg Asp Cys lle Ser Cys Lys Tyr Gly Gin Asp Tyr
195200205 Set Thr His Trp Asn Asp Phe lieu Phe Cys lieu Arg Cys Thr Lys Cys 210215220 Asp Ser

Gly Glu Val GlunépiraesiSah £xsIRi SasT WegoPs AR5 230335248 YRS iRedd 0> 89
<211> 312 <212> PRI <213> Artfficial Sequence <220> <223> Descngtlop of Artificig| Sequence:
Synthetic polySepHiBIa8eh é(ﬁngéhlé’[ l%ﬁ;@Hi K RYPRARBESRS NRRIREY: & lieu lieu lieu

Ser lieu 15101foiethie wevisdiAingipoetinieunetr s gvigd-irfideyscre higuebhsddy 389380 Lys Trp Thr
Asn Asp lieu Gé;} Set A? ly Ala Val Asn 354045 Ser Lys Gly Glu Phe Thr Gly Thr Tyr Thr

n %ehThr lle G
Thr Ala Val Th Al%r‘flﬁr 8b %%?ﬂg#%‘?ﬁ ﬁgq_‘% & l%reﬂro lieu His Gly Thr Gin Asn Thr lle
65707580 Asn Lys Afg2A3] Gin Pr&dmiXéthevaly tetiendlugy abdsevates froRNh8 BD68H Set Glu Set Thr

fou Arg Ser SRR STIIE! BYh A o e SR PSR TP ZS Lou Al Per Leu

Ala Leu 14515808516@ ketithodisis @ineidpteciaciy Pssasiin@ihindingte uribibligad GM-165170175

Lys Arg Per Py Bro, T Gl G e aX S JERRIBSRY dettiS!feagent as follows. Plates
were coated with soluble TR-2-His (0.5 pg/mi) by passive adsorption
‘overnight at 4 °C. After washing the plates five fimes with water and blocking
the wells in the plates with milk for 30 minutes, 10 uL cell culture supemate
from each individual hybridoma was combined with 40 ul. milk and incubated
in the wells of different plates for 1 hour, 1.25 hours, or 2 hours. The plates
were washed five times with water, and incubated with a goat anti-human IgG
Fe-specific horseradish peroxidase (Pierce)-conjugated antibody at a final
concentration of 1 pg/mL for 1 hour at room temperature. After washing the
plates five times with water, the plates were incubated with K blue substrate
(Neogen) for 30 minutes. Negative controls included blank wells lacking TR-
2-His and wells using naive G2 sera expected to lack anti-TR-2 antibodies.
Positive samples were screened by ELISA a second time against TR-2-His {o
confirm the identity of cells producing antibodies specific for TR-2.

[0244] The antibodies reactive with TR-2, identified above, were

scraeened for their ability to induce apoptosis of WM-266 melanoma cells
(ATCC Cat. No. CRL-1676) using an apoptosis assay. WM-266 cells were
cultured in a microtiter plate at a density of 4500 cells/well in hormal culture
medium as recommended by ATCC ovemight. For B cell cultures, 20 ul. of
antigen-specific B cell culture supernatant or control B cell culture supematant
was added to 180 pL of apoptdsis medium mixiure (cell culture medium
containing 1 pg/mL cycloheximide (CHX) and 0.5% fetal calf serum (“FCS8")).
The culture media from the WM-266 cealis was removed and the antibody-
apoptosis medium mixture was added to the cells one row at a time. The
cells were incubated with the antibody-apoptosis medium for 20 hours o allow
apoptosis to occur. The DNA-binding fluorescent dyes propidium iodide
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160185190 Per Glu Asp Per Arg Asp Cys lle Per Cys Lys Tyr Gly Gin Asp.Tyr .195200205 Per Thr His
Trp Asn Asp Phe lieu Phe Cys Leu Arg Cys Thr Lys Cys 210215220 Asp Per Gly Glu Val Glu Val Per
Per Cys Thr Thr Thr Arg Asn Thr 225230235240 Val Cys Gin Cys Glu Glu Gly Thr Phe Arg Glu Glu
Asp Per Pro Glu 245250255 lle Cys Arg Lys Cys Arg Thr Gly Cys Pro Arg Gly Met Val Lys Val

260265270 Lysh Pro T. _ le Gi Val His Lys, Gi 275280285 Gly Thr L
Fis Thr Iy OISRl bt S A L ) i R R S P bR A per
305310 <210>fial<ahterdtdtien b 8.BAT/ Al 3nd2tHitigihfleqespectiv@R0>HERSEITRSIHDtion of
Artificial S - {] {i Val Hi : Len i

feu e e Lan TR YRR, MR ATUE TR RENE ihe SR SRRt S48 OAEUE e Gy
202530 Lys Trigdide Asnaisparabraig-permerblge emptiesthpalmonyy deadeaiisAker opeGly Glu Phe
Thr Gly Th Ty g flgzNe VALTRE AlRTh 0300 00490,584 430 SR et Pro Len His Gly

Thr Gin Asn Thr lle 65707580 A-én Lys Arg Thr Gin Pro ) Val Asn Trp Lys Phe
859095 Set GiRUSEENAf PRIy trarsgssiaaieipmgym e eohstiagelsand total number

of dead cells (by assessing the amount of propidium iodide label). The
percent apoptosis was determined as (propidium iodide-positive
celis/Hoechst-positive celis) x 100.

[0245] For XenoMax technology, the antibodies from several

~ wells that displayed the best induction of apoptosis were selected for rescue

using the haemolytic plaque assay. TR-2-His was biotinylated and coated
onto streptavidin-coated sheep red blood cells. Plasma cells corresponding to
antigen-speciﬁé wells were thawed and incubated with the antigen-coated red
blood celis in the presence of complement and guinea pig anti-human IgG
enhancing serum. Plasma cells producing antibodies against TR-2-His
caused the sheep red blood cells around them to lyse and thus allowed the
identification of antigen-specific plasma calls in the mixture. Those plasma
cells were isolated by micromanipulation of single cells from the mixture.

{02486] After isolation of the desired single plasma cells, mMBNA
was extracted from those cells. The mRNAs encoding the heavy and light
chain variable sequences were converted to cDNA and amplified by reverse
transcriptase PCR using degenerate antisense primers specific for the leader
sequences and the constant regions of human 1gG2 and human kappa mRNA
The primer sequences are provided in Table 2 below: ‘

118



100105110 Gay Lys Glu Val Leu Lys Thr Met Trp Len Len Arg Set Set Val Asn 115120125 Asp lle Gly
Asp Asp Trp Lys Ala Thr Arg Val Gly lle Asn lle Phe 130135140 Thr Arg Len Arg Thr Gin Lys Gin Gin
Len Len Ala Set Leu Val Pro 145150155160 Val Thr Ala Asn Pro Ala His Asn Arg Pro Ala Gly Len Gin
Arg Pro 165170175 Gin Gin Ser Pro Set Gin Gay Len Cys Pro Pro Gly His His lle Set 180165190 Gin
Asp Gly Arg Asp Cys lle Set Cys Lys Tyr Gly Gin Asp Tyr Set 195200205 Thr His Trp Asn Asp Len

Len Phe Cys Len Arg Cys Thr Arg Cys Asp 210215220 Set Gly Gin_Val Gin L.en Set Pro Cys Thr Thr
Thr Arg Asn Thr Val 325230235240 Cys Gini Cys Gih Gin|Gly Thr PhelArg Gin Ginf Asp Ser Pro Gin
Met 245250255 Cys Ard LYs Cyis Ard Thr Gly Gys Pto Arg Gly|{Met Val Lye|Val Gly 260265270 Asp
Cys Thr Pro Trp Ser Asy lle Gin Cysival His{Ly&Gin Set [Gly 275280285 Thr Lys Hlis Ser Gly Gin Ala
Pro Ala Val Glu Gin Thr jvdl Tihr{Set 290295300 Ser Pro Gly|Thr Pro Ala Set 3053310 <210> 91 <211>
312 <212> PRT <213p Artficial Sequence <p2t2|<223> Pebe fiption of Artificial Sequence: Synthetic
polypeptide sequenceg 51/ OL‘<4OC> 91 Met V&l Bis Ald Thr Ser Prpb Leén Leh Led Lien Len Len Len Per
Len 151015 Ala Leu VallAla Prd Gly Leh Pel Bi&Ard Lys (Cys Per Len T;ﬁfr Gly2025,30 Lys Trp Thr
Asn Asp Len Gly Per {Asn Met Thr|lle| Gly Ald 2/ t-Ash 354045 Per Lys Gl Gil’cagThe ThriGly Thr Tyr Thr
Thr Ala Val Thr Ala Thr 2{® i~ £ | Z
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505560 Per Asn Gin lle Lys Gin Per Pro Leu His Gly Thr Gin Asn Thr lle 65707580 Asn Lys Arg Thr
Gin Pro Thr The Gly Phe Thr Val Asn Trp Lys Phe 859095 Per Gin Per Thr Thr Val Phe Thr Gly Gin
Cys Phe lle Asp Arg Asn 100105120 Gly Lys Glu Val Len Lys Thr Met Trp Leu Leu Arg Per Per Val
Asn 115120125 Asp lle Gly Asp Asp Trp Lys Ala Thr Arg Val Gly lle Asn lle The 130135140 Thr Arg
Len Arg Thr Gin Lys Gin Gin Len Len Ala Per Len Ala Len 145150155160 lle Thr Gin Gin Asp Len Ala
Pro Gin Gin Arg Ala Ala Pro. Gin Gin 165170175 1 ys Arg Per Per Pro Ser Glu Gly | eu Cys Len Ala Gly
Gin Tyr Leu 180185190 Per Gin Asp GlyjArg Asp Cys le Her Qys Lys Tyr Gly GinjAsp Tyr 195200205

Per Thr His Trp Asn Asp|Len Len|Phe Cys Leu Arg Cyp Thr Arg Cys 210215220 Asp Rer Gly Gin Val
Gin Len Par Pro Cys T%?m Thi Tht Arg Agn Thr 225230235R40|Val|Gys Gin & Sin Glu Gly Thr Phe
Arg Glu Gin Asp Per Pg [&in PESP50R55{Met [Cys Arg Lys Cys|Ar ghr Gly Cys Bro Arg Gly Met Val
Lys Val 260265270 @ Igﬂ Gys Thr Pro[Trp Per Asp l|e Gjn Cy&Val His Ly Gig Per 275280285
52/90 Ser Ser Pro Glygh ro Zla Ser 345310 <210> 92 <P11b 318 <2123 BRTEP13b Artificial
Sequence <220>. <2 >9@e< ption of Artifigial Sequence: Sy ic polylpBp idesequence <400> 92

5’ GAA GAT CTC ACC ATG AGG (CG)TC CC(CT) GCT CAG CT(CT) CT & (é)%
5" GAA GAT CTC ACC ATG GAA (AG)CC CCA GC(GT) CAG CTT CTC TT 3

118)

5 GAA GAT CTC ACC ATG GTG TTG CAG ACC CAG GTC TTC AT & (SEQ%)
5' GAA GAT GTC ACC ATG (GA)CC (TA)G(GC) T(CT)C GCT CT 3 (SEQ ID O

5' C(GA)T G(AT)C CAC CAT G(GA)C (CA)(TA)G 3 (SEQ ID NO: 118)

5' CAC CAT G(GA)C G(TA)G (GC)T(CT) CCC T 3 (SEQ ID NO:

5' ACC ATG GCC TGG (GA)CT C{TC)(GT) CT 3' (SEQ ID NO: 120)

5" CAC CAT GGC (CA)TG G(GA)(TC) C(CGA)CT) T ' (SEQ ID NO: 121)

5' CAC CAT GGC (CT)TG G{GA)(TC) CC(CA) A(CT)T 8 (SEQ ID NO: 122)
5' GAA GAT CTC ACC ATG GCC TGG (GA)CT G(TC) (GT) CT(CG) (TC)T 3
124)

5' GAA GAT CTC ACC ATG GC(CA) TGG (GA)(TC)C (CGA)CT)T CTC & (S
5' GAA GAT CTC ACC ATG GC(CT) TGG (GA)(TC)C C(CA)A (CT)TC 3' (SE

119)

5 ATG GAA (AG)CC CCA GC(GT) CAG CTT 3(SEQ ID NO: 113)
5 ATG GTG TTG CAG ACC CAG GTC T 2 (SEQ ID NO:114)

S-Vk1&2 Leader inner with Bgi i)
S.Vk3 Leader inner with Bgt ll
S-VL.1 Leader inner with Bgl [
(Alsc amplifies VL5-7,9,10)
S5-VL.3 Leader inner with Bgl Il
S-Vi.4 Leader inner with Bat Il

S-VL1 Leader outer
18-VL2 Leader outer
S-VL3 Leader outer
5-VL4 Leader outer

IS«\afka Leader outer

S-Vk4i Leader outer

18-Vk4 Leader inner with Bgl i
1S-VL1-4 Leader cuter

IS-VL2 Leader inner with Bgl if
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Met Val His Ala Thr Ser Pro Leu Leu Deu Leu Leu Leu Lev Ser Leu 151015 Ala Leu Val Ala Pro Gly
Leu Ser Ala Mg Lys Cys Ser Leu Thr Gly 202530 Lys Trp Thr Asn Asp Leu Gly Ser Asn Met Thr lle
Gly Ala Val Asn 354045 Ser Lys Gly Glu Phe Thr Gly Thr Tyr Thr Thr Ala Val Thr Ala Thr 505560 Ser
Asn Glu lle Lys Glu Ser Pro Leu His Gly Thr Gin Asn Thr lle 65707580 Asn Lys Arg Thr Gin Pro Thr
Phe Gly The Thr Val Ass Trp Lys Phe 859095 Ser Glu Ser Thr Thr Val Phe Thr Gly Gin Cys Phe lle
Asp Arg Asn 100105110 Gly Lys Glu Val Leu Lys Thr Met Trp Leu Leu Arg Ser Ser Val Asn
115120125 Asp lle Gly Aisp Asp Trp Lys Ala Thr Mg Val Gly lle As lle Phe 130135140 Thr Arg Leu
Mg Thr Gin Lys Glu Gin lleu LeulAla|Ser Leu Alafeu 145150155160 lle Thr Gin GIn Asp Leu Ala Pro
GIn Gin Mg Ala Ala- Fro Gin Gin 1651#&01} rg Ser Ser HBro Glu Gly Leu Cys Pro Pro Gly His
His lle 180185190 Ser Glu Asp Gly NEAS Ser Cys Lys Tyr Gly Gin Asp Tyr 195200205 Ser
Thr His Trp Asn Asp Leu|Leu Phe CygLeug/l S Thr Arb@y s 210415220 53/90 Val Cys Gin Cys

-

Y
Gin Gin Gly TheRfhe Arg IGR1|Gin|Asp Ber kiq Bin 2,452@)% fAet|Cys Arg Lys Cys Arg Thr Gly Cys
Pro Arg Gly Mét Val [\8 V] 260265270 calgAgp <b§¥s THE tHp $et Asp lle Gin Cys Val His Lys Glu
Ser 27528028FG T Lyg His Ser Hy GlimAR Pro Alaz/al
3

—

5" CAC CAT GGA [AG]TT [TG]GG [AGICT [GCTHACTIG CT 3' (8EQ DR 10

5' CAC CAT GAA [AGICA [TCICT GTG GTT CTT GCT [TCICT 3 (SE

EGi Thr Val Thr 290295300 Ser Ser
5 .

Pro Gly Thr Fr&AI&S 08310

CTIGCT}[ACTIGC T@Ea

5' GAA GAT GTC ACC ATG TCT GTC TCC TTC CTC ATC TTC T 8' (SEQIPBIGH

5 GAA GAT CTC ACC ATG GAC TGG ACC TGG AGG ATC CicTT

5 GAA GAT CTC ACC ATG GA[GC] TGG ACGC TGG AG[GCA] [AGTCITCE
(SEQ ID NO: 139)

133)
5 GAA GAT CT C ACC ATG AA[AG] CA[TC] CTG TGG TTC TTC CT[TC}

5 GAA GAT CTC ACC ATG GACATACTTTGICT]TCCACG CTCC &
(SEQ ID NO: 136)

5 GAA GAT CTC ACC ATG GGG TCA ACC GICTICATC CT 3'(SEQID

5' CAC CAT GGA (GC)TG GAC CTG GAG (GCANAGTC)T C 3' (SEQ
5" CAC CAT GGA CAT ACT TTG (CT)TC CAC GCT C 3 (SEQ ID NO
5' CAC CAT GTG TGT CTC CTT CCT CAT CTT C 3 (SEQ ID NO: 132)

5" CAC CAT GGG GTC AAC CGICT] CAT CCT 3'(SEQ ID NO: 131)

5' GAA GAT CTC ACC ATG GA[AG] TTITG] GGI[AG]

CT 3' {SEQ ID NO: 135)

iS-VH1 Leader inner with Bgt Il
S-VH2 Leader Inner with Bgl 1l
I5-YH3 Leader inner with Bgl Il
JS-VH4 Leader inner with Bgl Il
S-VHE Leader inner with Byl il
S-VHE Leader inner with Bgl Il
S-VH7 Leader inner with Bgl il

IS-\IH1 Leader cuter
S-VH2 Leader outer
IS-VHS Leader outer
IS-VH4 Leader outer
iS-VHE Leader outer
IS-VHG Leader outer
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<210> 93 <211> 313 <212> PRT <213> Avrtificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic polypeptide sequence <400> 93 Met Val His Ala Thr Ser Pro Leu Leu Len Len
Len Leu Len Ser Len 151015 Ala Len Val Ala Pro Gly Len Ser Ala Arg Lys Cys Set Len Thr Gly
202530 Lys Trp Thr Asn Asp Len Gly Set Asn Met Thr lle Gly Ala Val Asn 354045 Ser Lys Gly Gin The
Thr Gly Thr Tyr Thr Thr Ala Val Thr Ala Thr 505560 Set Asn Gin lle Lys Gin Ser Pro Len His Gly Thr
GIn Act Thr lle 65707580 Asn Lys Arg Thr Gin Pro Thr Phe Gly Phe Thr Val Act Trp Lys Phe 859095

Set Gin Ser Thr Thr \['E%lge Thr Gllxi%mrﬁa@ iﬁ%ﬂ%wﬁ@g ]rggt%gg’&?&tgéﬁ% @in Val Len Lys

Thr Met Trp Len Len er Set Val Asn 115120125 Asp || g? sp Asp Trp Lys Ala Thr Arg Val Gly
le Asn lle PheeT4dEgK) 800 BnGhanc g el imEALLGHaTR FOBAS  PEIRARIRRTKIE Bro Gin Gin
165170175 Lymitogubed fBarfdlowingn&iidhity kitasGy shR1®) Eo Ghihentiivdla’ 80 1864190fBar Glu Asp

Gly Arg Asp C*?e%%g%%ﬁ:ﬁé{iﬁ Egg&;gyr Gly Gin Asp Tyr 195200205 Be Thr His Bar Asn His Bar lieu Asp
Bar Cys lieu Arg CyS Thr Arg "15220 Cys Asp Bar Gly Glu Val Glu lieu Bar Pro Cys Thr Thr Thr
\ Yy

Arg Asn 225230235288481r val cydertisRlagyN g TaPING ampisoraraddigesiPero 245250255
Glu Met Cys Aggih %ﬁgﬂ%?@&ﬁ&i&yéﬁzﬁﬁﬁ@f@%@'%&ﬁbﬁdﬁ SReARRZf e @plenep Cys Thr
u .

Pro Trp Bar Asp lle ys Val His Lys Glu 275280285 i .
added during the PCR réaction. The producgs of that digestion were cloned
into each of an IgG1, 1gG2, and IgG4 expression vector with compatible
overhangs for cloning. The IgG2 and igG4 expression vectors were digested
with BamH! and Xbal io generaie compatible overhangs for sub-cloning. The
lgG1 expression construct was digested with BamH! and Nhel {o generate
compatible overhangs for sub-cloning. These vectors were generated by
cloning the constant domain of human IgG1, 1gG2 or igG4 into the multiple
cloning site of the vector pcDNA3. 1+/Hygro (Invitrogenj.

‘{0249] The variable light chain cDNA amplicon was also
digested with appropriate restriction enzymes for the restriction enzyme sites

‘ that were added during the PCR reaction. The products of that digestion were
cloned into an IgK expression vactor that had been digested with BamH{ and
Nhel to provide compatible overhangs for sub-cloning. That vecior was
generated by cloning the constant domain of the humae;z IgK gene into the
multiple cloning site of the vector pcDNA4.1+/Neo (Invitrogen).

[0250] The heavy chain and thé light chain expression vectors
were then co-lipofected into a 60 mm dish of 70% confluent human embryonal
kidney 293 be!ls (ATCC, Cat. No. CRL-1573). For24 houré, the transfected
cells were allowed to secrete a recombinant antibody with the identical
specificity as the original plasma cell. The supernatant (3 mL) was harvested
from the HEK 293 celis and the secretion of an intact antibody was
demonstrated with a sandwich ELISA to specifically detect human IgG.
Control plates were coated with 2mg/mL Goat anti-human IgG H+L O/N as for
binding plates. The plates were washed five times with water. Recombinant
antibodies were titrated 1:2 for 7 wells from the undiluted lipofection
supernatant. The plates were washed five times with dH20, A goat ani-
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Bar Gly Thr Lys His Bar Gly Glu Ala Pro Ala Val Glu Glu Thr Val 290)295300 Thr Bar Bar Pro Gly Thr
Pro Ala Bar 305310 <210> 94 <211> 15 <212> PET <213> Homo sapiens <400> 94 Ala lieu lle Thr
Gin Gin Asp lieu Ala Pro Gin Gin Arg Ala Ala 151015 <210> 95 <211> 42 <212> PET <213> Homo
sapiens <400> 95 Cys Lys Tyr 1 Cys lieu Arg Cys Thr Thr 35 Gly Gin Asp Tyr Bet Thr His Trp Asn Asp

Cys Gin 40, SoIHVE3 40 B S0930 07 Do MR S A RS e B0 96 Ala Lots fle Thr
Gin 15 Gin Gindeyscévigraiien2st HigltelSer & hotspiBdanrdie kalrkfoHibd8sbreticAgp Ser Gly 65
G ASp LU A S Binding Beeays, Tria plats were WAShad fve teswity dhid, Tie Y His 2930
plates were developed with the addition of tetramethylbenzidine (TMB) for 30
minutes and the ELISA was stopped by the addition of 1 M phosphoric acid,

[0251] In addition to the XenoMax methodology described |
above, certain antibodies were obtained using hybridoma technology.
Immunized mice wete sacrificed by cetvical dislocation, and the draining
lymph nodes were harvested and pooled from each cohortt. The lymphoid
cells were dissociated by grinding in Dulbecco’s Modified Eagle’s Medium
(“DMEM") to release the cells from the tissues. Recovered cells were
suspended in DMEM. The cells were counted, and 0.9 mL DMEM per 100
million lymphocytes was added to the cell pellet to resuspend the cells gently
but completely. The resuspended cells were incubated with 100 pL of CD90”™
magnetic beads per 100 million celis at 4 °C for 15 minutes. The '
magnetically-labeled cell suspension (containing up to 10° positive cells (or up
to 2 x 10° total cells)) was loaded onto an LS* column.- The column was
washed with DMEM. The total effluent was collected as the CD90negative
fraction, which was expected to contain mostly B cells. ‘

[0252] The fusion was performed by mixing washed enriched B
cells from above and nonsecretory myeloma P3X63Ag*.653 cells (ATCC
(CRL 1580, see, e.g., Keamey et al., J. Immunol. 123, 1979, 1548-1550)) at a
ratio of 1:1. The cell mixture was gently pelleted by centrifugation at 800 x g.
After complete removal of the superhatant from the celis, the cells were
treated with 2 to 4 mi of Pronase solution (CalBiochem; 0.5 mg/mlin
phosphate-buffered saline ("PBS")) for no more than 2 minutes. Three to five
ml of fetal bovine serum (“FBS”) was added to stop the enzyme activity and
the suspension was adjusted to a 40 mL total volume using electro cell fusion
solution ("ECFS") (0.3M sucrose, 0.1 mM magnesium acetate, 0.1 mM
calcium acetate). The supernatant was removed after centrifugation and the
cells were resuspended in 40 ml. ECFS. This wash step was repeated and
the cells again were resuspended in 40 mL ECFS to a concentration of 2 x
10° celis/mL.
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Gly Arg Asp Cys lle Ser Cys Lys Tyr Gly Gin 4045 Trp Asn Asp Lets Lets Phe Cys Lets Axg Cys Thr
5560 Glu Val Glu Lets Ser Pro Cys Thr Thr Thr Arg 707580 Asn Thr Val Cys Gin 85 <210> 97 <211>
14 <212> DNA <213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic
primer <400> 97 gtaggtgctg toot <210> 98 <211> 14 <212> DNA <213> Atrtificial Sequence <220>

<223> Description of fygiifigial Seqpenge, S¥NHRISPHEEH sANTIEIGRGECRATHAca <210> 99 <211>
13 <212> DNA <213> Artificial Sequence 56/90 <220> <223> Description of Artificial Sequence:

Synthetic priméeaatsrdoedetBA)daQRt . Ganstric<bor 1heiysionypanabensizetiedl Sequence
:gﬁ’z ;g2<32>1gag%og%iﬁm_pwﬁ@fmlfwmswmaﬁﬁgmﬁw sHen G sammRetghca <210> 101
V, 50 seconds; membrane breaking at 3000 V, 30 microseconds; post-fusion
holding time: 3 seconds.

[0254] After electro-cell fusion took place, the cell suspensions
were carefully removed from the fusion chamber under sterile conditions and
transferred into a sterile tube containing the same volume of hybridoma
culture medium, containing DMEM, (JRH Biosciences), 15% FBS (Hyclone),
supplemented with L-glutamine, peniciliin/streptomycin, OPI (oxaloacetate,
pyruvate, bovine insulin), and IL.-6 (Boehringer Mannheim). The cells were
incubated for 15 to 30 minutes at 37 °C, and then centrifuged at 400 x g (1000
rpm) for 5 minutes. The cells were gently resuspended in a small volume of
hybridoma selection medium (hybridoma culture medium suppiemented with
0.5x hyaluronic acid (Sigma}). The total volume was adjusted appropriately '
with more hybridoma selection medium based on a final plé\ting volume of 5 X
10° B cells total per 96-wsll plate and 200 uL per well. The cells were mixed
gently, pipetied into 96-well plates, and alloWed to grow. On day 7 or 10, one-
half the medium was removed, and the cells were re-fed with fresh hybridoma
selection medium.
| [0255] After 14 days of culture, hybridoma supernatants were
screened for TR2-specific monoclonal antibodies by ELISA.: In the Primary
screen, the ELISA plates (Fisher, Cat. No. 12-565-136) were coated with 50
ul/well of TR2 protein (2 ug/ml) in Coating Buffer (0.1 M Carbonate Buffer,
pH 9.6, NaHCO; 8.4 g/L), then incubated at 4°C ovemnight. "After incubation,
the plates were washed with Washing Buffer (0.05% Tween 20 in PBS) one
time. 200 pl/well Blocking Buffer (0.5% BSA, 0.1% Tween 20, 0.01%
Thimerosal in 1x PBS) were added and the plates were incubated at room
temperature for 1 hour. After incubation, the plates were washed with
Washing Buffer one time. Aliquots (50 pl/well) of hybridoma supernatantsand
positive and negative controls were added, and the plates were incubated at
room temperature for 2 hours. The positive control used throughout was
serum from a hyperimmune XenoMouse animal and the negative control was
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<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic primer <400> 101
gtaggtgctg tccttget <210> 102 <211> 21 <212> DNA <213> Atrtificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic primer <400> 102 ctctgtgaca ctctcctggg a <210> 103
<211> 34 <212> DNA <213> Artificial Sequence <220> <223> Description of Artificial Sequence:

Synihetcpriger, (o A 108 BTN TR AR SosNan R 220 <223

Description o equence: netic primer <400> 104 aactagCtag cagticcaga tticaactgC
tcatcagat39 4#ates ¥eSe@ashatBthzetineR At Vdashing Bafesq i eRcd-dyelbst dedestitiyscription of

DA <2135 A B A AT oSS, et primer
<400> 106 concentration was 1:2000 dilution) was added and the plates were incubated

at room temperature for 1 hour, After incubation, the plates were washed

three times with Washing Buffer. 100 pl/well of TMB (BioFX Lab. Cat.

No. TMSK-0100-01) was added, and the plates were allowed to develop for

about 10 minutes (untii negative control wells barely started to show color).

50 pl/well stop solution (TMB Stop Solution (BioFX Lab. Cat. No. STPR-

0100-01) was then added and the plates were read on an ELISA plate reader

at a wavelength of 450 nm.

[0256] " The antibodies produced by the hybridomas were
analyzed using the same apoptosis assay described above. WM-266 cells
were cultured at a density of 4500 cells/well in normal culture medium
overnight in a microtiter plate. A 2x apoptosis medium mixture was prepared
using cell cufture medium without FCS and additionally including 1.8 pg/mL
cycioheximide and 0.9% FCS. Separate microtiter plates were used to titrate

. hybridoma supematant 1:2 (in the 2x apoptosis medium mixture} in parallel
with an isotype-matched negative 6ontrol anti-KLH antibody. The culture
media was removed from the WM-266 cells and 100 plL of the antibody-
apoptosis medium mixture was added to each cell-containing well, one row at
a time. The microtiter plates were incubated for 20 hours to allow apoptosis
to occur. The DNA-binding fluorescent dyes propidium iodide (Sigma) and
Hoechst 33342 (Molecular Probes) were added to each well at a final
concentration of 0.5 pg/mL and 2.5 pg/ml respectively. After 1 hour at 37 °C,
fluorescent images of each well were captured and analyzed for total number
of dead cells (P1) and total number of cells (Hoechst}. The percent apoptosis
was determined as (Pl-positive cells/Hoechst-positive cells) x 100.

[0257] Seventeen different anti-TR-2 antibodies were obtained
(Antibodies A-Q) using either the XenoMax or hybtidoma methodologies. Al
of the antibodies were sequenced, and the sequences of the heavy and light
chain variable regions identified (see Figures 3-19). Alignments of the heavy
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acyagtgtgg ccttgttggc tt 22 <210> 107 <211> 26 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic primer <400> 107 gctctagagg gygggaacag agtgac-26
<210> 108 <211> 18 <212> DNA <213> Artificial Sequence 58/90 <220> <223> Description of
Artificial Sequence: Synthetic primer <400> 108 acgacaccgt caccggttl8 <210> 109 <211> 25 <212>

DNA <213> Alligind é‘?@%@ﬁ%&%ﬂ%ﬁ%@ﬁ%QE?/SHEEQ{‘-éﬁtfb'é@@é%?éagH&ﬂﬁ%%@msgc primer

<400> 109 aagtagtcct tgaccaggca gcccaz2b <210> 110 <211> 30 <212> DNA <213> Artificial
Sequence <228aagh Description of Artificial Sequence: Synthetic primer <400> 110 gctctagagg

glgceagggg gaagacqgaiay <210> LA MRRRIER o M a1y WisipbBmguence <220> <223>

Description of Artificial Sequence: Synthetic primer <400> 111 gctctagagc agggcgccag ggggaaga28
<210> 112 <2iNENCRRBDesiSNA ie&%ﬁiWéhﬂ@ﬁ@@ﬁ@ﬁﬁﬁ%%ﬂ‘@@%rﬁﬁﬁﬁ%? rtificial

Sequence: SyRiaRic PIVORI-Z2Y Periiiivaldlisigapslaf ruaGiradaiadtiter plate at a
density of 4500 cells/well in normal culture medium overnight. in a separate-
microtiter plate, the recombinant antibodies to be tested, an appropriate
positive control (M413, a mouse IgG1 anti-TR-2 antibody having a heavy
chain variable sequence:
MEVQLVESGGGLVOPGGSLKLSCAASGFTFSTYGMSWVRQTPDKRLELVA
LENSQGGSTYNSDSVKGRFTISHDNAF{NTLYLQMSSLKSEDTAMYYCARRD
YESLDSWGQGTSVTVSSG (SEQ ID NO: 141) and a light chain variable
sequence: : _
DIVLTQSPASLPVSLGQORATISCRASESVEYSGTSLIQWYRQKPGQPPKLLIY
AASNVDSEVPARFSGSGSGTDFSLYIHPVEEDDEAMYFCQQSRKVPWTFGG
GTKLEIKRTDAAPGLEAA (SEQ ID NO: 142)), and isotype-matched negative
control antibodies (a potential anti-TR2 antibody that failed to show activity)
were titrated such that the final concentration of antibody would cover a range
of 0.0001 pug/ml. to 5 yg/mL. The antibodies were mixed in apoptosis medium
containing a final concentration of 0.9 pg/mL CHX and 0.45% FCS. The
culture media was removed from the WM-266 celis and the antibody-
apoptosis medium mixture was added io the cells. After 20 hours of culture,
the cells were stained with propidium iodide (Sigma) and Hoechst 33342
(Molecular Probes). After 1 hour at 37 °C, an image of each well was
captured and analyzed for total number of dead cells (PI) and total number of
cells (Hoechst). The percent apopiosis was determined as (Pl-positive
cells/Hoechst-positive cells) x 100. Significant cell death was observed in
cells treated with M413 or with certain anti-TR-2 antibodies described above.

Example 2
Kinetic Analyses of Anti-TR-2 Antibody Binding to TR-2
[0259] The kinetics of the binding of anti-TR-2 antibodies Ato Q

to TR-2 was analyzed using a Biacore® 2000 instrument. High-density goat
anti-human antibody surfaces were prepared on CM-5 Biacore® chips using
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<210> 113 <211> 21 <212> DNA <213> Atrtificial Sequence <220> <223> Description of Atrtificial
Sequence: Synthetic primer <400> 113 atggaarccc cagckcagct t21 <210> 114 <211> 22 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic primer <400> 114
atggtgttgc agacccaggt ct22 <210> 115 <211> 35 <212> DNA <213> Artificial Sequence <220> <223>

Descrintion of Arific _ o ) \ :
ctyors <a10- R0 S AT EaE KRR e AR SR ion o
Artificial SequeRgEDSHatedtid pamdrir RSB Tenging ffes ecatgijingcl 66cHgERCBG Bttctctt38 60/90
<210>117 <2éé6f§§nﬁ%ﬁﬁ?2%€baaﬁaéﬁgi§ﬂﬂeﬁwa afAd 2 anac RRRFHRIRN Of Artificial

Sequence: Synthetic primer <400> 117 gaagqtctca ccatggtgtt gcagacccag gtoficat38 <210> 118
<211> 18 <21NBIRLANiaghiMERM & &@éﬁ&étewiﬁ% §dh§tﬁjﬂlo'faﬁiﬁ@ﬁb8@\ﬁuence:
Synthetic primggAQ05n4k3 eHgyvccacc atgremwgls <210> 119 <211> 19 <212> DNA <213> Artificial

Sequence <220> <223> Descriptign of Artificial Sequence; Synthetic primer <400> 119 caccatgrcc
wgstyccet19 0] To analyze the kinetics of TR-2 binding to each individual

anti-TR-2 antibody, 226 nM recombinant human TR-2-His (described in
Example 1) was kinetically injected over each anti-TR-2 surface for ocne
minute {using kinject) at 25 °C, followed by a five minute dissociation period.
The baseline drift resulting from a buffer injection lacking TR-2 over the anti-
TR-2 antibody surface was subtracted from the observed binding on each of
the other surfaces. Additionally, the data for TR-2 binding to anti-TR-2
antibody were normalized for the amount of monoclonal antibody captured on
each surface. Each data set was fit giobally to a 1.1 interaction model to
determine binding kinstics. The ka, kg, and Ky values obtained for each
antibody are shown in Table 3. _

Table 3: Kinetics of TR-2 binding to anti-TR-2 antibody at 25 °C

Antibody ke (M's™) ks (s) Kq (nM)
A 53 x 10° 37x10° 6.9
B 5.7 x 10° 1.1 x 10* 19
C 6.8 x 10° 2.6x10° 3.9
D 6.2 x 10° 27 x 107 4.5
E 87 x 10° 1.8x10° 2.1
F 3.8x10° 50x10° 13
G 68.0x 10° 1.9x 107 31
H 8.6x10° 8.4 x10° 9.8
| 29x10° 1.3x 107 4.4
J 5.7 x 10° 7.1 x 10° 12
K 6.8 x 10° 1.2x10° 18
L 6.0x10° 11x10% 18
M 3.4x10° 1.2x 107 37
N 8.1 x 10° 55 x10° 68*
0 4.4x10° 8.4x10™ 19
P 8.1 x10° 2.7 x 10% 33*
Q 1.2 x 10° 1.6 x10% 13*

* Data for that sample exhibited heterogeneity and fit poorly to a 1:1

model.




<210> 120 <211> 20 <212> DNA <213> Atrtificial Sequence <220> <223> Description of Atrtificial
Sequence: Synthetic primer <400> 120 accatggcct ggrctcyket20 <210> 121 <211> 19 <212> DNA
<213> Artificial Sequence 61/90 <220> <223> Description of Artificial Sequence: Synthetic primer
<400> 121 caccatggcm tggrycvyt 19 <210> 122 <211> 21 <212> DNA <213> Atrtificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic primer <400> 122 caccatggcy tggryccmay
t21 <210> 123 <211> 29 <212> DNA <213> Agjficialgeguence <220> <223> Description of Artificial
Sequence: Synthetic primer <400> 123 gaagatctca ccatgrccwg styccctct29 <210> 124 <211> 32
<212> DNA <213> Artificial Sequence <2 tion of Artificial Sequence: Synthetic

i
primer <400> 124 ggagaiglca coatuIaihg's AR EbTtaR Radan DNA <212>
Artificial Sequence <220>"<223> Descrigtlon of Artificial Sequence; Synthetic primer 62/90 <210> 126

<211> 30 <21@tigRLantivodipgrriaacsegddn feepplp 2 to determing the degree to which
gach antibody triggered apoptosis and cell death. Certain human anti-TR-2

an_tibodies, as well as mouse anti-TR-2 antibodies M412 and M413, were
immobilized in separate wells of 96-well Protein G-coated plates (reactin-bind
Protein G coated plates, Pierce Cat. No, 15131). M412 is a mouse igG1 anti-
TR-2 antibody having a heavy chain variable sequence:
KVQLOQSGTELVKPGASVKLSCKASGYTFTEYHHWVKQRSGQGLEWIGWF
YPGSGYIKYNEKFKDKATMTADKSSSTVYMELSRLTSEDSAVYFCTRHEED
GYYAAYWGQGTLVTVSA (SEQ ID NO: 143) and a light chain variable
sequence: - '
DIVMTQSHKFMSTSVGDRVSITCKASQDVSSAVAWYQQKPGQSPKLLIYWA
STRHTGVPDRFTGSGSGTDYTLTISSVQAEDLALYYCQQHYSTPYTFGGGT
KLEIKR (SEQ ID NO: 144). M413 is a mouse 1gG1 anti-TR-2 antibody as
described above in Example 1. Each antibody was added at a concentration
of 50 pg/ml to a first well, and serially diluted 1:3x in each of seven additional
welis. Each antibody dilution was performed in triplicate. Plates were
incubated for 24 hours at 4 ;’C prior to use. Following the washing of each
well with culture media (RPMI plus 10% FBS), one of four different cell lines
was plated onto each immobilized antibody; at a density of 50,000 celis per
well in a total volume of 200 L. The cell lines tested were COLO 205 cells
(human colon adenocarcinoma), MDA-231 cells (human breast cancer),
WM35 cells (human melanoma), and WM793 cells (human melanoma). Cells
were incubated at 37 °C/6% CO, for 24 hours, followed by a 8 hour incubation
with *H-thymidine. The percentage of viabie cells was assessed by
deter;nining the level of ®H-thymidine incorporation in the treated cells relative
to the level of ®H-thymidine incorporation into the untreated cells, The EDso of
each antibody was derived from the cell viability titration curve by determining
the concentration of antibody that reduced the viability of treated cells by 50%
relative to untreated cells. The EDsq of the human antibodies for COLO 205
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<223> Description of Artificial Sequence: Synthetic primer <400> 126 gaagatctca ccatggcytg
gryccmaytc30 <210> 127 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> Description
of Artificial Sequence: Synthetic primer <220> <221> modified_base <222> (23) <223>a, ¢, gort
<400> 127 caccatggas tggacctgga gvntc25 <210> 128 <211> 28 <212> DNA <213> Attificial

Sequence <2203 <223> Description, of Artificial ughce; theti > 128 t
atactttgyt Ccaccgeg%égnggf%ogb@ E@ﬂi@g‘gﬁ@ﬁﬁNﬁ‘?@%ﬁgﬁ@]@%@ﬂ% ?Jé o: iczcgggac
Description oftdddftedSEReenek] SHrtigdnit anth0763¢0mk paspetibeely? fasttsose Zeis. DNA <213>
Artificial Sequ 2 > inti tifieial : ToqrYy 0> 130
caccatgaar ca@@t%ge%z%q%?téﬁz%ﬁ%g ﬁ%@@fﬁ?ﬁ@%%f%gngﬁiﬁg%@@r%mar equence <220>
<223> Descriﬂd&%ﬂ@ﬁﬁcfﬁﬂ%@@@@c@ﬂmm%ﬁﬂ%@mimm@@aﬁ@@@gﬁtb‘ﬁé&gyca tcct24
<210> 132 <213 g8 r%%ﬁt,%%é gﬁérim%éwgn%é?é@;o shfRrHaRRgsiption of Artificial
imer <400> 132 Ca

Sequence: Synthetic p ccatgtct gtctccttce tcatcttc28 <210> 133 <211> 34 <212>
DNA <213> Agiihactssdfae M35 selisapgedsanBioHmAiai & HSERlc hbe: OMRBetic primer

antibodies M412 and M413 had EDsos of 1.85 ug/mi and 0.07 ug/mi,
respectively, for those cells. The EDs of the human antibodies for WM783
cells ranged from 0.02 pg/m! 1o 0.2 pg/ml. The mouse antibodies M412 and
M413 had EDsgs of 1.85 pug/ml and 0.05 ug/mi, respectively, for those cells.
Example 4
Human TR-2 Expression in Tumor Cell Lines

[0262] Human tumor cell lines were screened for expression of
TR-2. Cell lines used included those from breast, central nervous system,
colon, liver, lung, cervix, uterine, ovarian, pancreatic, prostate, and renal
cancers, as well as leukemia and melanoma.

[0263] The expression of TR-2 on human tumor cells was
determined using a cell-based array. Briefly, 4 x 10° cells in 100 MI CBA
buffer (PBS, 3% FBS, 0.02% Azide) wsre distributed into each of the wells of
20 V-bottom 96-well plates. CBA buffer (150 pL) was added io each well and
the plates were centrifuged to spin down the cells. The medium was
discarded and 100 pL of antibody solution (one of the antibodies A to Q) at 10
pg/mi was added to the cell peliet resuspended in PBS containing 2% PBS
(“assay buffer’), After a 25 minute incubation on ice, the cells were washed
once in assay buffer. 100 WL of a secondary goat anti-humian IgG Fc-specific
horseradish peroxidase (HRP, Pierce) was added to the wells, and the plates
were incubated on ice for 20 minutes. The plates were washed twice with
assay buffer, and 100 ul of the TMB substrate (ZYMED) was added for 10
minutes at room temperature., The plates were centrifuged and 50 pl. of each
supsmate was transferred into a clean plate containing 50 L. stop solution
(BioFX Laboratories). Optical density readings were performed at 450 nm
using the SpectraMax/plus reader (Molecular Devices). The data were
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<220> <221> modified base <222> (30) <223> a, ¢, g or t <400> 133 gaagatctca ccatggastg
gacctggagv ntcc34 64/90 ' <210> 134 <211> 37 <212> DNA <213> Atrtificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic primer <400> 134 gaagatctca ccatggacat actttgytcc
acgctcc37 <210> 135 <211> 41 <212> DNA <213> Atrtificial Sequence <220> <223> Description of

Artificial Sequence; Synthetic primer <400> 1, cat c.lgqliftityc t41 <210>
136 <211> 39“5'1‘5‘5%@ y&%@ﬁt}ﬂﬁuaﬁa§g§§§r@§@§é&§a§%@§é§§%§§% %%g#ig%l Sequence”
Synthetic primnernirtd@ntit@igaagatctca ccatgaarca yctgtggttc ttcctyctc39 <210> 137 <211> 32 <212>

DNA <213> Artificialééﬁcgg(:nce <%29Q/>e:%¥%§q é%%gquigglcé&q?rté@i@éé?%p%ei SYRigetic primer

<400> 137 gaagatctca ggggte aaccgycatc ct32 < <Z11>737 <212> DNA <213> Artificial
Sequence 65t6aRMcudGbEasisrles oeAliTrRidlS &fehd@Bohthedd)mndd-44Bb> 138

gaagatctca CCpHCighCiGFCEHAR R cell lines TE 671(u) (OD of 0.109), HT-29 (OD of
0.193), SW-948 (OD of 0.122), KM-12 (OD of 0.354), and HCC-2998 (OD of
0.133), liver cancer cell lines NCI-N87 (OD of 0.154) and NCI-SNU-5 (OD of
0.187), leukemia cell lines HL-60 (OD of 0.233) and hPBMC (OD of 0.131),
non-small-cell lung cancer cell line JY (OD of 0.118), CCRF-CEM (OD of
0.106), NCI-H2126 (OD of 0.108) and NCI-H460 (OD of 0.122), melanoma
cell lines SK-mel-5 (OD of 0.131), LOX IMVi (OD of 0.102), RPMi 7951 (OD
of 0.101), and UACC-62 (OD of 0.127), pancreas cancer cell lines HPAF Il
(OD of 0.117) and CAPAN-1 (OD of 0.101), prostate cancer cell line LNCaP
(OD of 0.174), and renal carcinoma cell lines Caki-1 (OD of 0.148) and UO-31
(OD of 0.104). The greatest expression of TR-2 among the tumor cell lines
studied was found in colon cancer cell lines KM-12 and HT-28, and in
leukemia cell line HL-60. None of the central nervous system, small-cell liver,
bervica{, uterine, or ovarian cancer cell fines studied had an OD450 greater
than background.

[0265] To determine TR-2 expression profile on human tumor
cell fines, the above human tumor cell lines were assayed with the mouse
anti-TR-2 antibody M412. The expression of TR-2 on human tumor cells was
determined using a celi-based array. Briefly, 4 x 10° ceils in 100 Mi CBA
buffer (PBS, 3% FBS, 0.02% Azide) were distributed into each of the wells of
20 V-bottom 96-well plates. CBA buffer (150 L) was added to each well and
the plates were centrifuged to spin down the cells. The medium was
discarded and 100 ul of mouse anti-TR-2 monocloﬁai antibody M412 at 10
pg/ml was added to the cell pellet resuspended in PBS containing 2% PBS
(“assay buffer”). After a 25 minute incubation on ice, the cells were washed
once in assay buffer. 100 pl of a secondary goat anti-mouse lgG Fc-specific
horseradish peroxidase (HRP, Pierce) was added to the wells, and the plates
were incubated on ice for 20 minutes, The plates were washed twice with
assay buffer, and 100 yL of the TMB substrate (ZYMED) was added for 10
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<210> 139 <211> 44 <212> DNA <213> Atrtificial Sequence <220> <223> Description of Atrtificial
Sequence: Synthetic primer <400> 139 gaagatctca ccatggactg gacctggagg atectottot tggt44 <210>
140 <211> 165 <212> PRT <213> Homo sapiens <400> 140 Ala Leu lle Thr Gin Gin Asp Leu Ala Pro
Gin GIn Arg Ala Ala Pro 151015 Gin Gin Lys Arg Ser Ser Pro Ser Glu Gly Leu Cys Pro Pro Gly His

T Asn Asp LEUISE POy N EE RS T SRsams it Rt SEeeliou ser mro
335005 Po Gl ek C1e ALa LS (48 ATTHL Gt Cs Fio A G et Nal 100405110 Lys Val Of
Asp Cys Thr Ft%% ggeééé%olré%élzéﬁﬁgﬁ%%iéaiég%% é‘%%ﬁigé%%%#ﬁ%ﬂg Hig Ser GlnyIu
Ala Pro Ala Valsihg tbriSteciediasphe veaden (Saiaulabeaigssir PheAletswereg Sex Gly Set Set
His 14515015ﬁégﬁja\@g§%§?§"&iﬁEliﬁié&h?@%@éﬁ%%&ﬂﬁn&%ﬁ%}%ﬁ@?ﬁ BR korbe™ Mus sp.

<400> 141 Met sin Leu Val Gly'Lieu Va y 151015Gly Set Leu Lys
Lieu Set Cys AR(R| g&ilkofyPhe Thr Phe Sat Thr 202530

[0266) Many of the cell lines had TR-2 expression. The highest
expressors (those with an 00450 nm greater than 0.3) included breast cancer
cell lines HS 578.T (OD of 0.403), MDA-MB-231 (OD of 0.408), and T-47D
(OD of 0.366}, CNS cancer cell lines SF-295 (OD of 0.354) and U251 {(OD of
0.323), colon cancer cell lines HCT-116 (OD of 0.41), HT-29 (OD of 0.869),
SW-707 (OD of 0.323), SW-848 (OD of 0.423), KM-12 (OD of 0.77), and
HCC-2998 (OD of 0.635), liver cancer cell line NCI-SNU-1 (OD of 0.354),
leukemia cell line A 673 (OD of 0.347), non-small-cell lung cancer cell lines
HOP-62 (OD of 0.313), HOP-82 (OD of 0.47), NCI-H2126 (OD of 0.501}, NCI-
H460 (OD of 0.326), small cell lung cancer line A549 (OD of 0.381),
melanoma cell lines LOX IMVI (OD of 0.573), RPMI 7951 (OD of 0.322), and
UACC-62 (OD of 0.319), ovarian cancer cell line IGROV1 (OD of 0.312),
prostate cancer cell lines DU 145 (OD of 0.372), 22Rv1 (OD of 0.301), and
.LNCaP (OD of 0.63), and renal carcinoma cell lines Caki-1 (OD of 0.93), Caki-
2 (OD of 0.443), SN12C (OD of 0.313), and UO-31 (OD of 0.331). The
greatest expression of TR-2 among the tumor cell lines treated with mouse
anti-TR-2 antibody was found in renal carcinoma cell line Caki-1, and in colon
cancer cell iines HT-29 and KiM-12.

Example 5
Antibody Cross-reactivity

[0267] The ability of certain of the human anti-TR-2 antibodies to
block the binding of the others to TR-2 was assessed, as described in Jia et
al;, J. Immunol. Methods 288: 91-98 (2004). The beads were conjugated with
anti-human IgG antibodies using the coupling procedure taken directly from
the Luminex 100 'User’s Manual, Version 1.7. After the beads were activated,

they were coupled to a Pharmingen mouse anti-higG mAb, following the
manufacturer’s instructions. Two experiments were performed. In a first
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Tyr Gly Met Set Trp Val Arg Gin Thr Pro Asp Lys Arg Lieu Glu Lieu 354045 Val Ala Lieu lle Asn Ser
Gin Gly Gly Ser Thr Tyr Asn Set Asp Ser 505560 Val Lys Gly Arg Pita Thr lle Set Arg Asp Asn Ala Arg
Asn Thr Lieu 657075BO Tyr Lieu Gin Met Ser Ser lieu Lys Set Glu Asp Thr Ala Met Tyr Tyr 859095
Cys Ala Arg Arg Asp Tyr Glu Ser Lieu Asp Set Trp Gly Gin Gly Thr 100105110 Set Val Thr Val Set Set

Gly 115 <210, <211> S > MH.’J%I?QJ al Lieu Thr Gin Set Pro
Ala Set Lieu P‘?&%ﬁ‘r{f&g é?f/ﬁ %él%%%%%ﬂéﬁgﬂla r II]SDL}S%%% Cﬂy}éa,&%g%?&luaﬁjsﬁt Glu Ser Val Glu Tyr

Set 202530 Glompesitieelnie Sierntherpeimecinthy srated Reatls Mo Pirgbatb Lye Lieu Lieu lle
Ly Al Al SehAMINMR dhp-Bel iih ehRIor 1B RERERGHORI BRI RR fbkSeL Gly Thi Asp Phe

Set Lieu Tyr lle His 65707580 67/90 Lé/s Val Pro Trp Tin- Pits Gly GlI Gly Thr Lys Len Gin lle Lys Arg
100105110 Tikloakpdaad e cumtadweing &S aptarcaibeounten>Ganjugated heedsr 12> PRT

<213> Mus sty sA00fIA 348 HaheHkliay GEReia b VO FRdAL boiilisdia 151015
Ser Val Lys Len Ser Cys Lys Ala Ser Gly Tyr Ti-it Phe Thr Gin T)ﬁr 202530 lle lle His Trp Val Lys Gin

Arg Ser Gly Gin Gly | n Trp IIENSSRRERERATAN ShHES\RB aibedies PaReE\RMTyr Asn Glu
Lys Phe 5055g8iayseAseskyfeAdiivilyrddetpbrfotiofisylivie fiomidaedstiFitel, Bach set

of bead-mouse anti-higG complexes from above were separately incubated
with a reference antibody (“reference antibody”) on a rotator overnight at 4 °C.
The reference antibody was selected from anti-TR-2 antibodies A-Q,
described above. After antibody captufe, 2000 of each bead-mouse anti-
higG-reference Ab complexes were pooled together in one tube, and then
immediately added to each well of a 96-well plate and aspirated. TR-2 (50
ng) was added to each well and incubated for 1 hour at room temperature.
After washing the wells ; 100-500 ng/ml. of another of the human anti-TR-2
antibodies (the “probe antibody”) was added to each well and incubated for 2
hours at room femperature. After washing the wells, bound probe antibody
was detected using 1 pg/ml of a biotinylated version of the same monoclonal
mouse anti-hlgG used for capturing the reference antibody. Following
incubation and washing of the wells , 0.5 pg/ml sireptavidin-phycoeryihrin was
added. The mixture was incubated for 30 minutes at room temperature and
then the phycoerythrin signal was detected using the Luminex 100. An
additional set of wells lacking antigen was used as a negative control to aid in
data analysis.

[0269] The data was analyzed in a two-step process. First, the
data was normalized using the negative control values. Second, the anti-TR-
2 antibodies were clustered according to their ability to impede binding of one
or more other anti-TR-2 antibodies. For the clustering analysis, a dissimilarity
matrix was generated from the normalized intensity matrix. Antibodies were |
clustered based on the values in the average dissimilarity matrix using the
SPLUS 2000 agglomerative nesting hierarchical clustering subroutine with the
Manhattan metric, using an input dissimilarity matrix of the actual average
dissimilarity matrix.
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65707580 Met Gin lieu Set Arg Len Ti-ti- Set Gin Asp Ser Ala Val Tyr Phe Cys 859095 Thr Arg His Gin
Glu Asp Gly Tyr Tyr Ala Ala Tyr Trp Gly Gin Gly 100105120 Thr Len Val Thr Val Ser Ala 115 <210>
144 <211> 108 <212> PRT <213> Mus sp. <400> 144 Asp lle Val Met Thr Gin Ser His Lys Phe Met
Ser Thr Ser Val Gly 151015 Asp Arg Val Set lle Ti-n- Cys Lys Ala Ser Gin Asp Val Ser Ser Ala 202530

Val Ala Trp Tyr Gin (3 s Pro Gin Ser, Pro Lys liey lieu Ile 3534045 Tyr Trp Ala Set Thr Arg His
Thr Gly Val Pro Asp@%@he Thr yS %@%é@eéog}@@ %él# yaglfi‘t?%ag?ﬁ'meﬁ\s T?g?éfm{?aeu Thr lle Ser
Ser Val Gin Afaws=iligisen GlilohengietnslaWehiTgnyyon€\graip, Gie biisdihg SerEhoffthe Tyr 859095
Thr Phe Gly Iy [ 5 45 <2171> 33,<212> DNA <213>
artcia Seqiieck a9 1 BA RS AP C et oot eane 0. s
gtaagcaagc ttgtuiptia TEheechiawveugniBedinding 46 ez 0bthe amrabenNA ¢21p>1 Astififlal Sequence

<220> <223> Descuphian,f %HHE%%BH@&@bW@e&%%%?‘Eh%“%mi:%@s%tb%ﬂgétzccagag9‘?6‘9
gagtccctgg30 <210> 147 <211> 35 <212> DNA <2133 Artificial Sequence <2203 <223> Description of

Artificial Sequéneed $yrithclic praser Hau0s kMR RigeieAryaga tgcaatctct accgt3s <210> 148
<211> 35 <212> DNA <213> Artificial Sequenggample 6

Epitope Mapping
[0271] To identify the specific region of TR-2 important for
binding to certain described anti-TR-2 antibodies, an epitope mapping study

was petformed. An N-avidin-TR-2 construct was made by PCR-amplifying the
coding sequence for mature TR-2 (MacFarlane, 1987) from a template source
and cloning it into a pCEP4 vector (invitrogen) containing the chicken avidin
sequence in an orientation such that upon insertion at a Hindlll site, the TR-2
sequence was joined at the C-terminus of the avidin sequence. The forward
primer for the mature TR-2 coding sequence was GTAAGCAAGCTTGGCTC
TGATCACCCAACAAGA (SEQ ID NO: 145), and the reverse primer was
GATTAGGGATCCAGAGGCAGGAGTCCCTGG (SEQ ID NO: 146). The
amino acid sequence of the resulting avidin-TR-2 fusion protein was
MVHATSPLLLLLL
LSLALVAPGLSARKCSLTGKWTNDLGSNMTIGAVNSKGEFTGTYTTAVTATS
NEIKESPLHGTONTINKRTQPTFGFTVNWKFSESTTVFTGQCFIDRNGKEVL
KTMWLLRSSVNDIGDDWKATRVGINIFTRLRTQKEQLLASLALITQQDLAPQ
QORAAPQQKRSSPSEGLCPPGHHISEDGRDCISCKYGQDYSTHWNDLLFCL
RCTRCDSGEVELSPCTTTRNTVCQCEEGTFREEDSPEMCRKCRTGCPRG
MVKVGDCTPWSDIECVHKESGTKHSGEAPAVEETVTSSPGTPAS (SEQ ID
NO: 69), |
[0272] Twelve molecules comprising N-avidin and truncations of
human TR-2 were synthesized as described below. Three molecules had
only C-terminal truncations of human TR-2 (TR-~2~1 through TR-2-3), and nine
- molecules had truncations at both the N- and the C-terminus of human TR-2
(TR-2-4 through TR-2-13) (shown schematically in Figure 23).
Polynucieotides encoding human TR-2 truncations were prepared by PCR
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<220> <223> Description of Artificial Sequence: Synthetic primer 69/90 <400> 148 ggtagtggat
cctcactgac acactgtgtt tctgg35 <210> 149 <211> 35 <212> DNA <213> Atrtificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic primer <400> 149 gtaatgggat cctcagacac
attcgatgtc actcc35 <210> 150 <211> 33 <212> DNA <213> Atrtificial Sequence <220> <223>

cag3a <210~ SE0 Mo ST e MRS A B R o o
Artificial Seqummmtmmmmckhmna"ﬁg%mmhgmét&am@aﬁ@g\a@agm <210> 152
Synthete primer D P P e D I oo o
<212> DNA <gaguengsfitial sammb@ckg@@yazsza Mﬁ@mﬂdﬁ Aﬂ@ﬁammmefdswthenc
primer <400> {.23 GalHERATAHEDCRAS ARIHBRAGRIRY FRABH SOt
GTAAGCAAGCTTGGCTCTGATCACCCAACAAGA (SEQ ID NO: 145) and
the reverse primer TAGTTGGGATCCTCAGGAGATGCAATCTCT ACCGT
(SEQ ID NO: 147). The amino acid sequence of TR-2-1 was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWTNDLGSNMTIGAVNS
KGEFTGTYTTAVTATSNEIKESPLHGTONTINKRTQPTFGFTVNWKFSESTT
VFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRLRTQKEQ
LLASLALITQODLAPQQRAAPQQKRSSPSEGLCPPGHHISEDGRDCIS (SEQ
iD NO: 70).
[0273] The polynucleotide encoding amino acids 1-85 of mature
TR-2 was amplified using the forward primer '
GTAAGCAAGCTTGGCTCTGATCACCCAACAAGA (SEQ 1D NO: 145) and
the reverse primer GGTAGTGGATCCTCACTGACACACTGTGTTICTGG
(SEQ ID NO: 148). The amino acid sequence of TR-2-2 was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWTNDLGSNMTIGAVNSKG
EFTGTYTTAVTATSNEIKESPLHGTONTINKRTQPTFGFTVNWKFSESTTVFT
GQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRLRTQKEQLLA
SLALITQQDLAPQQRAAPQQKRSSPSEGLCPPGHHISEDGRDCISCKYGQD
YSTHWNDLLFCLRCTRCDSGEVELSPCTTTRNTVCQ (SEQ ID NO: 71},
[0274] The polynucleotide encoding amino acids 1-126 of
mature TR-2 was amplified using the forward primer
GTAAGCAAGCTTGGCTCTGATC ACCCAACAAGA (SEQ 1D NO: 145) and
the reverse primer GTAATGGGATCCTC AGACACATTCGATGTCACTCC
(SEQ ID NQ: 149). The amino acid sequence of TR-2-3 was .
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWTNDLGSNMTIGA
VNSKGEFTGTYTTAVTATSNEIKESPLHGTONTINKRTQPTFGFTVNWKFSE
STTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRLRTQ
KEQLLASLALITQQDLAPQQRAAPQQKRSSPSEGLCPPGHHISEDGRDCISC
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<211> 34 <212> DNA <213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic primer <400> 154 gtaagtggat cctcagcagg gacttagctc cact34 <210> 155 <211> 29 <212>
DNA <213> Atrtificial Sequence <220> <223> Description of Artificial Sequence: Synthetic primer
<400> 155 gttagtaagc ttggctccaa tcacccgaC29 <210> 156 <211> 31 <212> DNA <213> Artificial

S <

R o cre el e Sels Sk we s S STy M (B S R
<223> Descrip@fEMORHICRATSERR GV EWHRGT PYHEHEGVOSESY IBrdlfRgdal-cctcaagaag
cagagice 39634 367 156 <PAL i SEaes N SR IRPLSAG RS gp20> <222

Description of Artificta uence: tic primer <400> 158 gtatgaggga tcctcactga cacaccgtgt
ttctgg36 <210maiBee<TRPvEs apipitiehysiagiBs RtmeidisEgeence <220>

GTAATGAAGCTTGCCACAACA AAAGAGGTCCAG (SEQ ID NO: 150) and
the reverse primer TAGTTGGGAT CCTCAGGAGATGCAATCTCTACCGT
{SEQ ID NO: 147). The amino acid sequence of TR-2-4 was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWTNDLGSNMTIGAVNSKGE
FTGTY'{TAVTATSNEIKESPLHGTQNTINKHTQPTFGFTVNWKFSESTTVFT
GQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRLRTOKEQLLA
SLPQQKRSSPSEGLCPPGHHISEDGRDCIS (SEQ ID NO: 73).

[02786] The polynucleotide encoding amine acids 16-85 of
mature TR-2 was amplified using the forward primer
GTAATGAAGCTTGCCACAACAAA AGAGGTCCAG (SEQ ID NO: 150) and
the reverse primer GGTAGTGGA TCCTCACTGACACACTGTGTTTCTGG
(SEQID NO: 148). The amino acid sequence of TR-2-5 was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWTNDL
GSNMTIGAVNSKGEFTGTYTTAVTATSNEIKESPLHGTONTINKRTQPTFGF
TVNWKFSESTTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGI
NIFTRLRTQKEQLLASLPQQKRSSPSEGLCPPGHHISEDGRDCISCKYGQDY
STHWNDLLFCLRCTRCDSGEVELSPCTTTRNTVCQ (SEQ ID NO: 74).

[0277] The polynucleotide encoding amino acids 16-126 of
mature TR-2 was amplified using the forward primer |
GTAATGAAGCTTGCCACAACAAA AGAGGTCCAG (SEQ 1D NO: 150) and
the reverse primer GTAATGGGATCCTCA GACACATTCGATGTCACTCC
(SEQ D NO: 149). The amino acid sequence of TR-2-6 was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWTNDLGSNMTIGA
VNSKGEFTGTYTTAVTATSNEIKESPLHGTONTINKRTQPTFGFTVNWKFSE
STTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRLRTQ
KEQLLASLPQQOKRSSPSEGLCPPGHHISEDGRDCISCKYGQDYSTHWNDLL
FCLRCTRCDSGEVELSPCTTTRNTVCQCEEGTFREEDSPEMCRKCRTGCP
RGMVKVGDCTPWSDIECYV (SEQ ID NO: 75).
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<223> Description of Artificial Sequence: Synthetic primer <400> 159 gtatggaagc ttgccacaac
aaaagagatc cagc34 <210> 160 <211> 35 <212> DNA <213> Atrtificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic primer <400> 160 cagcgaagag cggctccaca acaaaagagg
tccag35 <210> 161 <211> 35 <212> DNA <213> Artificial Sequence <220> <223> Description of

iiidusthasdl dhapaaana g o Atica

Artificial Sequence: tic primﬁ{eﬁ
Sequence <220> <223> Description 0 equence: Synthetic primer <400> 162 cagcagagag

cggccccaca ataidigdfhAovag epmpiitad wsiag rfoveckplimeDNA <213> Artificial Sequence <220>

<223> Descriphpp-AhARKEIRNSRUPESE CHABAIRRITEIGAORS 18E B als CY8 ARpagCee
ctcagaggga ttgt34 <210> 164 <211> 33 <212> DNA <213> Attificial Seétjence <220> <223>

Description oftAgtieyarsceiire:d SYARSRGAT? Led6T e abd Gt eddid &8 G caggagtcee
gg33 <210> 165 AHR G4 i 2TRIANTRS Bziddifisiaksewienne 2@z <223> Description of
Artificial Sequence: Synthetic primer <400> 165 tgaatgaaqc ttgattccag taacagctaa ccca34 <210> 166
MVHATSPLLLLILL SLALVAPGLSARKCSL TGKW NDLGSNMTIGAVNS
KGEFTGTYTTAVTATSNEIKESPLHGTONTINKRTQPTFGFTVNWKFSESTT
VETGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRLRTQKEQ
LLASLISCKYGQDYSTHWNDLLFCLRCTRCDSGEVELSPCTTTRNTVCQ
(SEQ ID NO: 78).

[0279] The polynucleotide encoding amino acids 42-126 of
mature TR-2 was amplified using the forward primer
GATTGAAAGCTTGATCTCCTGCAAATATGGACAG (SEQ ID NO: 151} and
the reverse primer GTAATGGGATCCTCAGACACATTCGATGTCACTCC
(SEQ ID NO: 148). The amino acid sequence of TR-2-9 was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWTNDLGSNMT!GA
VNSKGEFTGTYTTAVTATSNEIKESPLHGTONTINKRTQPTFGFTVNWKFSE
STTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRLRTQ
KEQLLASLISCKYGQDYSTHWNDLLFCLRCTRCDSGEVELSPCTTTRNTVC
QCEEGTFREEDSPEMCRKCRTGCPRGMVKVGDCTPWSDIECY (SEQ 1D
NO: 77).

[0280] The polynucleotide encoding amino acids 85-154 of
mature TR-2 was amplified using the forward primer
GTAATGAAGCTTGCAGTGCGAAGAAGGCACCT (SEQ ID NO: 152) and the
reverse primer GATTAGGGATCCAGAGGCAGGAGTCCCTGG (SEQ ID NO:
146). The amino acid sequence of TR-2-10 was
MVHATSPLLLLLLESLALVAPGLSARKCSLTGKWTNDLGSNMTIGAVNSKG
EFTGTYTTAVTATSNEIKESPLHGTONTINKRTOPTFGFTYNWKFSESTTVFT
GQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRLRTQKEQLLA
SLQCEEGTFREEDSPEMCRKCRTGCPRGMVKVGDCTPWSDIECVHKESGT
KHSGEAPAVEETVTSSPGTPAS (SEQ ID NO: 78).

[0281] The polynucleotide encoding amino acids 42-154 of
mature TR-2 was amplified using the forward primer
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<211> 33 <212> DNA <213> Avrtificial Sequence 73/90 <220> <223> Description of Artificial
Sequence: Synthetic primer <400> 166 tccctctgag gggctctcct ccggecgcetg tag33 <210> 167 <211> 37
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic
primer <400> 167 caggtactgg cctgctagac acaatccctc tgagggg37 <210> 168 <211> 39 <212> DNA

<213> Ariicigh $qe0ER BRI LRISRN PP Sequerom e ager <400> 168

ctagcaggcc agtaccigtc agaagacggt agagattgc39 <210> 169 <211> 37 <212> DNA <213> Artificial
Sequence <2202 rEYRBSe PHEESH Al SeHUSAGE SN AhE PhReTSBdSE@IBaggtactgg

cctgctagac acR{CqUs @g@gg%ﬁg%&@séaga% %&{SZHQMQIA <213> Artificial Sequence <220>

<223> Description of Artificial Sequence: Synthetic frlmer 74/90 <400> 170 ctagcaggcc agtacctgtc
agaagacggt afyhdEtdcd kbbbl fférl-ﬁﬁca SSHNAKWTRIDLGRNM T84 ce <220> <223>

Description ofgyitficiat Geqyanaer Sysieficasmeicriafer INkroratorra F DARIGUaSEmoagtgct

atagtcctgt c41 <210> 172 <211> 39 <212> DNA <213> Artificial Sequence
TVFTGQCFIDRNGKEVLKTMWLLRSSVND}GDDWKA%HVGINIFTRLRTQKE
QLLASUSCKYGQDYSTHWNDLLFCLHCTRCDSGEVELSPCTTTRNTVCQC
EEGTFREEDSPEMCRKCRTGCPRGMVKVGDCTPWSEDIECVHKESGTKHS
GEAPAVEETVTSSPGTPAS (8EQ ID NO: 79).

[0282] The polynucleotide encoding amino acids 16-66 of
mature TR-2 was amplified using the forward primer
TGATTGAAGCTTGCCACAACAA AAGAGGTCCAG (SEQ ID NO: 150) and
the reverse primer GATGGAGGATCCT CAACACCTGGTGCAGCGCAAG
(SEQ ID NO: 153). The amino acid sequence of TR-2-12 was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWTNDLGSNMTI
GAVNSKGEFTGTYTTAVTATSNEIKESPLHGTQNTINKRTQPTFGFTYNWKF
SESTTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRLR
TQKEQLLASLPQQOKRSSPSEGLCPPGHHISEDGRDCISYKYGQDYSTHWND
LLFCLRCTRC (SEQ ID NO: 80).

[0283] The polynucleotide encoding amino acids 16-74 of
mature TR-2 was amplified using the forward primer
TGATTGAAGCTTGCCACAACA AAAGAGGTCCAG (SEQ ID NO: 150) and
the reverse primer GTAAGTGGATCC TCAGCAGGGACTTAGCTCCACT
(SEQ ID NO: 154). The amino acid sequence of TR-2-13 was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWTNDLGSNMT
IGAVNSKGEFTGTYTTAVTATSNEIKESPLHGTQNTINKRTQPTFGFTVNWK

- FSESTTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRL
RTQKEQLLASLPQQKRSSPSEGLCPPGHHISEDGRDCISCKYGQDYSTHW
NDLLFCLRCTRCDSGEVELS (SEQ ID NO: 81). Four molecules comprising
N-avidin and truncations of TR-2 from cynomolgus monkey were synthesized
as described below. The polynucleotide encoding amino acids 1 to 132 of
mature cyno TR-2 was amplified using the forward primer
GTTAGTAAGCTTGGCTCCAATCACCCGAG (SEQ ID NO: 155} and the
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<220> <223> Description of Artificial Sequence: Synthetic primer <400> 172 tccaaccatt ctctggattc
atgcttgcgce tgcaccagg39 <210> 173 <211> 33 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic primer <400> 173 gattgaggat ccctaagagg caggagtccc
tgg33 <210> 174 <211> 46 <212> DNA <213> Atrtificial Sequence <220> <223> Description of

I e onor

Artificial Sequéhtp: Thatartiopanidseqmcs 78 erpdiyattehagicyesdd WHAdPatge accacgacca

Artificial Seq
75/90 <210>

Artificial Seq
<211>118<

uence: n

gaaacact? <230 116 GUNFPEGRINS AR NS SRSsRvEIRaRRaTPESCrpion of

y t <400> 176 gatt t t t tgg33 <210> 177
S TAN PARISNEIKE SRS ANBR S VG GSF A Al Gin Val
Lys Lys Pro GlyafNeyBRAVAESL S YXDYEDBRVRAT RN ISEAG S I Rl R BRt Tyr 202530

Pro Asn Set

Asp lle Asn Trp Val Arg Gin Ala Thr Gly Gin Gly Len Gin Trp Met 354045 Gly Trp Met As
Gly Asn Thr GRSHRARRBAARRRKESEEI RS A EG A VPR AME TR GRALT TRV EL: le Set Thr
Ala Tyr 65707pF3E:Mat G EBEEENERISSETTT RRTGCOSBEOTAREFI SFEIDRKERITP095

CPRGMVKVKDCTPWSDIECPQRRIQT (SEQ ID NO: 82).

[0284] The polynucleotide encoding amino acids 1 to 154 of
mature cyno TR-2 was amplified using the forward primer
GTTAGTAAGCTTGGCTCCA ATCACCCGAC (SEQ ID NO: 155) and the
reverse primer GTAGTTGGATCCTC AAGAAGCAGGAGTCCCAGGG (SEQ
ID NO: 157). The amino acid sequence of cyno TR-2 (long) was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKWTNDLG
SNMTIGAVNSKGEFTGTYTTAVTATSNEIKESPLHGTQNTINKRTQPTFGFTV
NWKFSESTTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIF
TRLRTQKEQLLASLAPITRQSLDPQRRAAPQQKRSSPTEGLCPPGHHISEDS
RDCISCKYGQDYSTHWNDFLFCLRCTKCDSGEVEVSSCTTTRNTVCQCEE
GTFREEDSPEICRKCRTGCPRGMVKVKDCTPWSDIECVHKESGTKHTGEV
PAVEKTVTTSPGTPAS (SEQ ID NO: 83).

[0285) The polynucleotide encoding amino acids 1 1o 85 of
mature cync TR-2 was amplified using the forward primer ,
GTTAGTAAGCTTGGCTCCA ATCACCCGAC (SEQ [D NO: 1585) and th
reverse primer GTATGAGGGATCCTC ACTGACACACCGTGTTTCTGG
(SEQ ID NO: 158). The amino acid sequence of cyno 1-85 was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKW TNDLGSNMT
IGAVNSKGEFTGTYTTAVTATSNEIKESPLHGTONTINKRTQPTFGFTVNWK
FSESTTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRVGINIFTRL
RTOKEQLLASLAPITRQSLDPQRRAAPQQKRSSPTEGLCPPGHHISEDSRD
CISCKYGQDYSTHWNDFLFCLRCTKCDSGEVEVSSCTTTRNTVCQ (SEQID
NO: 84). '

[0286] The polynucleotide encoding amino acids 16 to 85 of
mature cyno TR-2 was amplified using the forward primer
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Ala Arg Tyr Gly Set Gly Set Phe Asp Tyr Trp Gly Gin Gly Thr Leu 100105110 Val Thr Val Set Set Ala
115 76/90 <210> 178 <211> 118 <212> PRT <213> Homo sapiens <400> 178 Gin Val Gin Len Gin
Glu Set Gly Pro Gly Leu Val Lys Pro Set Gin 151015 Thr Len Set Leu Thr Cys Thr Val Ser Gly Gly Set
lle Set Set Gly 202530 Gly Tyr Tyr Trp Set Trp lle Arg Gin His Pro Gly Lys Gly Leu Gin 354045 Trp lle

Tor ser Lys AGTEIEPAAGETD T8RS SAA TSRS ot RATRAR 5o o v e 1y
8590?5 101)/58 f@ﬁf@@@éﬁ%ﬁ?@T&ﬁi@f&ﬂ?’zﬁ imﬁwmﬁgeﬁﬂgﬂevﬂﬁl Thr Val Set
e Sy S58 o o FhT ) s B R TR e oo o Vo o o
Phe Set Asp TWWEATSHL IyL MeShalMARNGLE4RHCAlT BidV8ly Lys Gly Len Glu Trp Val 354045 Set
e 5o i SRR R T AR Brdieqiedtale oo v
Cys 859095 THGE TVNVENESESET XRIGBCFIDRNGKEVLKTMWLLRSSVNDIGDDWKAT

RVGINIFTRLRTQKEQLLASLPQQKRSSPIEGLCPPGHHISEDSRDCISCKYG

QDYSTHWNDFLFCILLRCTKCDSGEVEVSSCTTTRNTVCQ (SEQ ID NO: 85).

[0287] Four N-avidin-fused chimeras were also made using

different portions of human TR-2 and cyno TR-2, as shown in Figure 25.

Each chimera was constructed by preparing two PCR products with

overlapping ends that were then amplified togethér using the same 5’ and 3’

primers. To form éach of the chimeras, the amplified polynuclectide was then

subecloned into the pCEP4 vector {Invitrogen) containing the chicken avidin

sequence that is described above, An alignment of the human, cyno (short),

and mouse TR-2 sequences is shown in Figure 26.

[0288] Cyno/human chimera #1 was prepared by amplifying a

region of mature cyno TR-2 corresponding to amino acids 1-16 using the

forward primer GTTAGTAAGCTTGGCTCCAATCACCCGAC (SEQ ID NO:

155) and the reverse primer

GGACCTCTTTIGTTGTGGAGCCGCTCTTCGCTGG (SEQ ID NO: 159) and

amplifying a region of mature human TR-2 corresponding o amino acids 17~

85 using the forward primer CAGCGAAGAGCGGCTCCACAACAAAAG

AGGTCCAG (SEQ ID NO: 160} and the reverse primer

GGTAGTGGATCCTCACT GACACACTGTGTTTCTGG (SEQ D NO: 148).

Overlapping PCR of the cyno and human TR-2 fragments was performed

using the forward primer for the cyno TR-2 amino acids 1-16 fragment, above

(SEQ ID NO: 155) and the reverse primer for the human TR-2 amino acids

17-85 fragment, above (SEQ ID NO: 148). The amino acid sequence for

cyno/human chimera #1 was

MVHATSPLLLLLLL SLALVAPGLSARKCSLTGKWT

NDLGSNMTIGAVNSKGEFTGTYTTAVTATSNEIKESPLHGTAONTINKRTQPT

FGFTYNWKFSESTTVFTGQCFIDRNGKEVLKTMWLLRSSYNDIGDDWKATR
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<210> 180 <211> 119 <212> PRT <213> Homo sapiens <400> 180 Gin Val Gin Leu Val Glu Set Gly
Gly Gly Val Val. Gin Pro Gly Arg 151015 Set Len Arg Len Set Cys Ala Ala Set Gly Phe Thr Phe Set
Set Tyr 202530 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Len Gin Trp Val 354045 Ala Val lle
Trp Tyr Asp Gly Bet Asn Lys Tyr Tyr Ala Asp Set Val 505560 Lys Gly Arg Phe Thr lle Set Arg Asp Asn

SetLys Am T ' ' ﬁIQAqui ' | Tyr Tyr Cys
859095 Ala A:‘gy#@qggﬁggw l:lﬁyrrégﬁ%lisp e?) érp ly Arg@J Qﬁ?ﬁo%%&f Len Val Thr Val
Set Set Ala 118ISENGRBEISSINCIRR ¥ITHWNDLLBCREG HRRIMENELSFET 18 BRIV al Gin Leu
Gin Gin Set GE@@@Y!#NU‘% s Pro Set Glu 151015 Thr Len Set Len Thr Cys Thr Val Sea? Gly

Gly Set lle Set Set Tyr 202530 Tyt Trp Set Trp lle Arg Gin Pro Pro Gly Lys Gly Len Gin Trp lle 354045
Gly Tyr lle Tyr Tyr Seb2f@lset ThiGys/ AL SIS 2 AYRE y eRASEE SMAEWRY Bhr Ile Ser Val

Asp Thr Set Ly AsifdPindiiie afid-§ReDE8ra8ord S0 8 Ruideel-Sh/ubirding Asp Tyr Trp Gly
Gin Gly Thr Lou Val 100105110 Thr Val Ser Set Ala_ 115 <210> 182 <211> 117 <212> PRT <213>

Homo sapiens'@(id REDTes FUEAGIAAG il RIS A Prd B¢ GHVAPER BH8'Set Gin 151015
Thr Lou Set Lensgaiehd hewéabSprimabrGly Set lle Set Set Gly 202530

GGACCTCTTTTGTTGTGGAGCCGCTCTTCGCTGG (SEQ ID NO: 159) and
ampilifying a region of mature human TR-2 corresponding to amino acids 17-

_ 1.54 using the forward primer CAGCGAAGAGCGGCTCCACAACAAAA
GAGGTCCAG (SEQ ID NO: 160) and the reverse primer
GATTAGGGATCCTCAA GAGGCAGGAGTCCCTGG (SEQ ID NO: 146).
Overlapping PCR of the cyno and human TR-2 fragmenis was performed
using the forward primer for the cyno TR-2 amino acids 1-16 fragment, above
(SEQ ID NO: 155) and the reverse primer for the human TR-2 amino acids
17-154 fragment, above (SEQ 1D NO: 148). The amino acid sequence for
cyno/human chimera #2 was |
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKW
TNDLGSNMTIGAVNSKGEFTGTYTTAVTATSNEIKESPLHGTQNTINKRTQP
TFGFTVNWKFSESTTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKAT
RVGINIFTRLRTQKEQLLASLAPITRQSLDPQRRAAPQQKRSSPSEGLCPPG
HHISEDGRDYISCKYGQDYSTHWNDLLFCLRCTRCDSGEVELSPCTTTRNT
VCQCEEGTFREEDSPEMCRKCRTGCPRGMVKVGDCTPWSDIECVHKESG
TKHSGEAPAVEETVTSSPGTPAS (SEQ ID NO: 87). '

[0220] Cyno/human chimera #3 was prepared by amplifying a
region of mature human TR-2 corresponding to amino acids 1-16 using the
forward primer GTAAGCAAGCTTGGCTCTGATCACCCAACAAGA (SEQID
NO: 145) and the reverse primer '
GGATCTCTTTTGTTGTGGGGCCGCTCTCTGCTGG G (SEQ ID NO: 161)
and amplifying a region of mature cynoTR-2 corresponding to amino acids 17~
85 using the forward primer CAGCAGAGAGCGGCCCCACA
ACAAAAGAGATCCAGC (SEQ ID NO: 162) and the reverse primer
GTATGAGG GATCCTCACTGACACACCGTGTTTCTGG (SEQ ID NO: 158).
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Gly Tyr Tyr Trp Set Trp lle Arg Gin His Pro Gly Lys Gly Lou Glu 354045 Trp lle Gly Tyr lle Tyr Tyr Set
Gly Set Thr Tyr Tyr Asn Pro Set 505560 Lou Lys Set Arg Val Thr lle Set VVal Asp Thr Set Lys Asn Gin
Phe 65707580 Set Lou Lys Lou Set Set Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 859095 Cys Ala Arg

Asn Trp Asn Phe Asp lle Trp Gly Gin GIy Thr Met Val 100105110 Thr Val Set Ser Ala 115 <210> 183

Val Lys Pro G BipRng e e gt 3 TR A e I et e hdabis® Y O

2025:10 Tyr lefs@tmmm@pﬁm%mmmm 'Gwz_amm;mamge\/hﬁmmt Tyr lle Set Set
tGly Set T

Lys ken Set LR SEAIBRQT A el R RR el L S T o s

859095 Ala N@scds/ m&a&pmmu@my@ﬁww@mw ﬂma@’lrm G0 RFSHED St Ala <210>

184 <211> 128,312 DR 2R HOMAPIA0RAIAPL LA Bl al GRF@Ue Clu Set Sly SIy Sty
Val Val Gin Pro sly Mg 151015 SetLeu A g Leu Sex ‘%ys Ala Ala Set Sgq Phe Thr Phe Set Set Tyr

20.2530 Gly M@%&'@WM@G@NMH G BN TA SREKERSRLRGUENIe Trp Tyr
Asp Gly Ser k?mhﬁrﬂpfwsﬁwmmi\i@mﬁeommmGKEVLKTMWLLRSSVNDI

. GDDWKATRVGINIFTRLRTQKEQLLASLALITQQODLAPQQRAAPQQOKRSSPT
EGLCPPGHHISEDSRDCISCKYGQDYSTHWNDFLFCLRCTKCDSGEVEVSS
CTTTRNTVCQ (SEQ ID NO: 88).

[0291] Cyno/human chimera #4 was prepared by amplifying a
region of mature human TR-2 corresponding to amino acids 1-16 using the
forward primer GTAAGCAAGCTTGGCTCTGATCACCCAACAAGA (SEQ ID
NO: 145) and the reverse primer |
GGATCTCTTTTGTTGTGGGGCCGCTCTCTGCTGG G (SEQ D NO: 161)
and amplifying a region of mature cyno TR-2 corresponding to amino acids
17-154 using the forward primer CAGCAGAGAGCGGCCCCACA
ACAAAAGAGATCCAGC (SEQ ID NO: 162) and the reverse primer
GTAGTTGGA TCCTCAAGAAGCAGGAGTCCCAGGG (SEQ ID NO: 157).
Overlapping PCR of the cyno and human TR-2 fragments was performed
using the forward primer for the human TR-2 amino acids 1-16 fragment,
above (SEQ ID NO: 145) and the reverse primer for the cyno TR-2 amino
acids 17-154 fragment, above (SEQ ID NO: 157). The amino acid sequence
for cyno/human chimera #4 was MVHATSPLLLLLLLSLALVAPGLSAR
KCSLTGKWTNDLGSNMTIGAVNSKGEFTGTYTTAVTATSNEIKESPLHGTQN
TINKRTQPTFGFTVNWKFSESTTVFTGQCFIDRNGKEVLKTMWLLRSSVNDI
GDDWKATRVGINIFTRLRTOKEQLLASLALITQQDLAPOQRAAPQQKRSSPT
EGLCPPGHHISEDSRDCISCKYGQDYSTHWNDFLFCLRCTKCDSGEVEVSS
CTTTRNTVCQCEEGTFREEDSPEICRKCRTGCPRGMVKVKDCTPWSDIECY
HKESGTKHTGEVPAVEKTVTTSPGTPAS (SEQ ID NO: 89). Four additional
modified TR-2 proteins wére constructed by replacing short regions of human
TR-2 with the corresponding mouse TR-2 sequence, in the context of an N-
avidin fusion. Human/mouse TR-2 #1 comprised the mouse TR-2 sequence
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505560 Lys Sly Mg Phe Thr lle Set Arg Asp Asn Set Lys ken Thr Leu Tyr 65707580 Leu Gin Met ken
Ala Arg Tyr Set 100 Set Leu Mg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ser Set Tyr Tyr Tyr Tyr
Tyr Sly Met Asp Val Trp 105110 sly Gin Sly Thr Thr Val Thr Val Ser'Ser Ala 115120 <210> 185 <211>
118 <212> PRT <213> Homo sapiens <400> 185 Gin Val Gin Le 1 u Gin Gin Trp Sly Ala Sly Leu Leu

L= Pro Ser Gl 045 14555 LW ST HOS T S S B sl 202500 0l

Sly Glu lle A et sly Asn Pro Set Leu Lys 505560 Set Arg Val Thr lle Set Val
Asp Thr Set L@@AM&WW’[B@G‘E?ZG?M@% therhgaanel Bl $PRYSRCRIHFA®p Thr Ala Val Tyr

Tyr Cys Ala 8 I r 5T n 100105110 Val
Thr Val Set Sgﬁﬁéﬁg S’82F1t2 §>%tf§6§§2¥1%16>%11®7%§?§gﬁ §%$@§1%%%%ﬁ?2§§§§ El2200> 186 Gin Val

Gin Len Val Giside28rp4nHignesimpsisey EbR SigaRpised tBeduiman ARj4 SRWEDESs Ala Ala Ser
Sly The Thr Blag,Sakaes 2¥u20253 arreblletamadimy MAreGiR-Aladdin ity ksSaniea Glu Trp Val

354045 acids 54-59. Human/mouse TR-2 #4 comprised the human TR-2 sequence
from amino acids 1-66 and 76-150 and the mouse TR-2 sequence from amino
acids 67-75. To form each of the modified proteins, the amplified
polynuclectide was then subcloned into the pCEP4 vector (invitrogen)
containing the chicken avidin sequence that is described above.

[0293] Human/mouse TR-2 #1 was prepared by amplifying a
region of mature human TR-2 corresponding to amino acids 23-150 using the
forward primer CAGCGGCCGGAGGAGAGCCCCTCAGAGGGATTGT (SEQ
iD NO: 163) and the reverse primer
GATTGAGGATCCCTAAGAGGCAGGAGTCCCTGG (SEQ ID NO: 164) and
amplifying a region of mature mouse TR-2 corresponding to amino acids 1-22
using the forward primer TGAATGAAGCTTGGTTCCAGTA
ACAGCTAACCCA (SEQ ID NO: 165) and the reverse primer
TCCCTCTGAGGG GCTCTCCTCCGGCCGCTGTAG (SEQ ID NO: 166).
Overlapping PCR of the human and mouse TR-2 fragments was performed
using the forward primer for the mouse TR-2 amino acids 1-22 fragment,
above (SEQ ID NO: 165) and the reverse primer for the human TR-2 amino
acids 23-150 fragment, above (SEQ iD NO: 164). The amino acid sequence
for human/mouse TR-2 #1 was MVHATSPLLLLLLLSLALYV
APGLSARKCSLTGKWTNDLGSNMTIGAVNSKGEFTGTYTTAVTATSNEIKES
PLHGTQNTINKRTQPTFGFTVNWKFSESTTVFTGQCFIDRNGKEVLKTMWL
LRSSVNDIGDDWKATRVGINIFTRLRTQKEQLLASLVPVTANPAHNRPAGLQ
RPEESPSEGLCPPGHHISEDGRDCISCKYGQDYSTHWNDLLFCLRCTRCDS
GEVELSPCTTTRNTVCQCEEGTFREEDSPEMCRKCRTGCPRGMVYKVGDCT
PWSDIECVHKESGTKHSGEAPAVEETVTSSPGTPAS (SEQ ID NO: 90).

[0294] Human/mouse TR-2 #2 was prepared by amplifying a
region of mature human TR-2 corresponding to amino acids 1-28 using the
forward primer GTAAGCAAGCTTGGCTCTGATCACCCAACAAGA (SEQ 1D
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Set Set lle Set Set Set Set Set Tyr lle Tyr Tyr Ala Asp Set Val 505560 Lys Sly Arg Phe Thr lle Set Mg
Asp ken Ala Lys Asn Set Leu Tyr 65707580 Len Gin Met Asn Set Len Arg Ala Gin Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala Set Set Trp Tyr Trp Phe Asp Pro Trp sly Gin Sly Thr Len Val 100105110 Thr Val
Set Set Ala 115 <210> 187 <211> 126 <212> PRT <213> Homo sapiens <400> 187 Gin Val Gin Lea
Val Glu Set Sg(?!y‘i \a(al \{ﬁ\é i\rll Psr SrL AFg 151015 Set Lieu Arg Lieu Sex Cys Ala Ala Sex Gly
Phe Thr Phe Set'Se yr% 8@[}/ et His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Tip Val
354045 Ala VEABRGTADKGGEHTTESHAGHCABAATTGCAIE P GaGR(SESHED NiX Gly Arg Phe Thr

lle Set Arg As n : rLi i€ j iew Arg Ala Glu A
T Al val Ty O o e T e R By et
100105110 AegivaBhiy Sshueing dig fomwarst MWW&@&%@@QQ&@%&Q%I Qgﬁ» 188 <211>

118 <212> PR SPRERPHEC {820 B 1ot Cihd e Gl rba Bl Pro Cly Lieu val
Lys Pro Sex Gin 1 .51015 Thr Lieu Sex Lieu Thr Cys Thr Val Sex GI% Gly Sex lle Sex Sex Gly 202530

Gly Tyr Tyr TIBAETGARISATCEMTARMNGELAGEAR THAEIFa AVi& &8Hrardie Tyr Tyr Set

SL{ESGX Thr Tymb¥iyisE & reoRet S05a0R4-inddas Brro’enédpbhtli tehMmdapidéipgex Lys Asn Gin
34 using the fomrard primer

CAGGTACTGGCCTGCTAGACACAATCCCTCTGAGGGG (SEQ ID NO: 169)
and the reverse primer CTAGCAGGCCAGTACCTGTCAGAAGACGG
TAGAGATTGC (SEQ ID NO: 170). Overlapping PCR of the human and
mouse TR-2 fragments was performed using the forward primer for the
human TR-2 amino acids 1-28 fragment, above (SEQ ID NO: 145) and the
reverse primer for the human TR-2 amino acids 35-150 fragment, above
(SEQ ID NO: 170). The amino acid sequence for human/mouse TR-2 #2 was
MVHATSPLLLLLLLSLALVAPGLSARKCSLTGKW
TNDLGSNMTIGAVNSKGEFTGTYTTAVTATSNEIKESPLHGTQNTINKRTQP
TF
GFTVYNWKFSESTTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATRV
GINIFTRLRTOKEQLLASLALITQQDLAPQQRAAPQQKRSSPSEGLCLAGQY
LSEDGRDCISCKYGQDYSTHWNDLLFCLRCTRCDSGEVELSPCTTTRNTVC
QCEEGTFREEDSPEMCRKCRTGCPRGMVKVGDCTPWSDIECVHKESGTK
HSGEAPAVEETVTSSPGTPAS (SEQ ID NO: 91).

[0295] Human/mouse TR-2 #3 was prepared by amplifying a
region of mature human TR-2 corresponding to amino acids 1-53 using the
forward primer GTAAGCAAGCTTGGCTCTGATCACCCAACAAGA (SEQ ID
NO: 145) and the reverse primer
TGAATCCAGAGAATGGTTGGAGTGAGTGCTATAGTCCTG TC (SEQ 1D
NO: 171), and amplifying a region of mature human TR-2 corresponding to
amino acids 60-154 using the forward primer TCCAACCATTCTCTGGATTCA
TGCTTGCGCTGCACCAGG (SEQ ID NO: 172) and the reverse primer
GATTG AGGATCCCTAAGAGGCAGGAGTCCCTGG (SEQ ID NO: 173) The
above primers include nuclectides encoding mouse TR-2 corresponding to

143



65707580 Set Lieu Lys Lieu Sex Set Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 859095 Cys Ala Arg Tyr
Tyr Tyx G y Met Asp Val Tip Gly Gin Gly Thr Thr 100105110 Val Thr Val Sex Sex Ala 115 <210> 189
<211> 120 <212> PRT <213> Homo sapiens 82/90 <400> 189 Gin Val Gin Lou Gin Glu Per Gly Pro

Gly Lou Val Lys Pro Per Gin 151015 Thr Lou Per Lou Thr Cys Thr Val Per Gly Gly Per lle Per Per Gly

202530 GIY Ty b IRERLTR AR BINPBIR G IO IS4 o Oy Ty e Ty

Tyr Per Gly Per yr Asn Pro : 60 Lou Lys Per Arg Val Thr lle Per Val Asp Thr Per Lys
Asn Gin Phe B5g0msge was petfarradysiertheforwars prmetieaks tHmem TRI2rgie 859005 Cys

Ala Arg Gly Per: Gl F T L @R QAR T in- Val Per P
Ala 115120 < %@ﬁg@?ﬁdﬁi@%&%ﬁ@%@zﬁ iﬂc?r)r%ﬁscg@%jﬁs <400ﬂ%wg{adl?-eegin ilet ('al'rhr o
e &

Gin Per Pro Fainmas THa2rasmiam dads/A0-aRA fragmsnispbams Ala Per Gin Per
lle Per Ser Ty 2025304 QucASAE RF HuRan Bio 6 PERZGHS WAl Pro Lys Lou Lou lle 354045 Tyr

Thr Lou Thr EVISABRPLb B SIS A BES ARG BRI Thr Tyr Tyr Cys Gin Gin Per Tyr Per
Thr Thr Phe §3908NMTIGAVNSKGEFTGTYTTAVTATSNEIKESPLHGTQNTINKRTQPT
EGFTVNWKFSESTTVFTGQCFIDRNGKEVLKTMWLLRSSVNDIGDDWKATR
VGENlFTF{LBTQKEQLLASLALITQQDLAPQQRAAPQQKRSSPSEGLCPPGH
" HISEDGRDCISCKYGQDYSTHWNDLLFCLRCTRCDSGEVELSPCTTTRNTV
CQCEEGTFREEDSPEMCRKCRTGCPRGMVKVGDCTPWSDIECVHKESGT
KHSGEAPAVEETVTSSPGTPAS (SEQ ID NO: 92),

[0206] - Human/mouse chimera #4 was prepared by amplifying a
region of mature human TR-2 corresponding fo amino acids 1-66 using the
forward primer GTAAGCAAGCTTGGCTCTGATCACCCAACAAGA (SEQ 1D
NQ: 145) and the reverse primer
TCGGGETTTCTACGACTTTATCTTCCTTACACCTGG TGCAGCGCAAG
(SEQ ID NO: 174), and amplifying a region of mature human TR-2
corresponding to amino acids 76-154 using the forward primer AAGGAAG
ATAAAGTCGTAGAAACCCGATGCACCACGACCAGAAAC AC (SEQ ID NO:
175) and the reverse primer GATTGAGGATCCCTAAGAGGCA
GGAGTCCCTGG (SEQ ID NO: 176). The above primers include nucleotides
encoding mouse TR-2 corresponding to amino acids 67-75. Overlapping
PCR of the human and mouse TR-2 fragments was performed using the
forward primer for the human TR-2 amino acids 1-66 fragment, above (SEQ
ID NQ: 145) and the reverse primer for the human TR-2 amino acids 76-154
fragment, above (SEQ ID NO: 176). The amino acid sequence for
human/mouse TR-2 #4 was MVHATSPLLLLLLLSLALVAPGL
SARKCSLTGKWTNDLGSNMTIGAVNSKGEFTGTYTTAVTATSNEIKESPLHG
TQNTINKRTQPTFGFTVNWKFSESTTVIFTGQCFIDRNGKEVLKTMWLLRSS
VNDIGDDWKATRVGINIFTRLRTQKEQLLASLALITQAQDLAPQQRAAPQQGKR
SSPSEGLCPPGHHISEDGRDCISCKYGQDYSTHSNHSLDSCLRCTRCDSGE
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Gly Gly Gly Thr Lys Val Glu lle Lys Arg 100105 '<210> 191 <211> 108 <212> PAT <213> Homo
sapiens 83/90 <400> 191 Asp lle Gin Met Thr Gin Set Pro Ser Ser-Leu Ser Ala Ser Val Gly 151015
Asp Arg Val Thr lle Thr Cys Arg Ala Get Gin Ser lle Ser Set Tyr 202530 Leu Asn Trp Tyr Gin Gin Lys
Pro Gly Lys Ala Pro Lys Leu Leu lle 354045 Tyr Ala Ala Set Ser Leu Gin Ser Gly Val Pro Set Arg Phe

Set Ol 50554 PRl S Bl HicSBENerEIn GG R BRI RSBV ABETH 500 Ol Acp

Phe Ala Thr Tyr Tyr in Set Tyr Ser Thr Pro Phe 859095 Thr Phe Gly Pro Gly Thr Lye Val
Asp lle Lys ANy SDUACK HESGIdGHSGEARAYRETYT $GPCTHAS (RERbIBANENER4100> 192 Asp lle

Val Met Thr Gin Set/Bsaeu Ser ki RuiMalof BURIR fabiotpp R8I WREp AR Sebdiayer Cys Arg Ser
Ser Gin Set Leu Leu His Set 202530 Asn Gly Tyr Asn Tyr Leu Asp Trp Tgr Leu Gin Lys Pro Gly Gin

Set 254045 Pigasientdiansipation Pl lugmer 23 Thathargnk sede inYpRISP P EPIRSE80 Asp Arg Phe Ser

Gly Set Gly Sey,fzhe TRersP Goies Wrbeytdwia HacbmaiHiafibg et nafal iy fdascClaesdval Gly Val
Tyr Tyr Cys Met Gin Ala 859095 Lets Gin Thr Thr Phe Gd{"r%ly G Tt}r Lys Val Glu lle Lys Arg
/%&(%n 5}/

100105110 <FRS ash1xn8n-5i68-gBHamiBR #1371 Lo Y QHEHARIBL 103

transfection, approximately 3 x 10° 293T cells were inoculated into each of a

series of clean T75 flasks containing 15 mi growth medium, and ali of the
flasks wera grown overnight for approximately 20 hours. Each of the pCEP4-
Avidin({N)-TR-2 constructs were transfected into different celis as follows. 15
ug DNA was mixed with 75 ul Lipofectamine 2000 (invitrogen) in the
presence of Opti-MEM medium (Invitrogen) to form a DNA-Lipofectamine
complex. The complex was incubated for 20 minutes. During that incubation
period, the growth medium was aspirated from the T75 flasks and replaced
with 15 mL Opti-MEM. Following incubation, sach transfection complex was
inoculated into a different flask and incubated at 37 °C for 4 to 5 hours, At the
end of the incubation period, the Opti-MEM medium in each flask was
replaced with fresh growth medium. Approximately 48 hours post-
transfection, the conditioned media was harvested and transferred to 50 mi
tubes (Falcon). The tubes were centrifuged at 2000 x g for 10 minutes at 4 °C
to remove cells and debris, and subsequently transferred to a clean 50 mL
tube. A control flask lacking transfected DNA was aiso made following the
same protocol, yielding negative control conditioned media for binding
experiments.

[0298] The concentration of each N-avidin-TR-2 fusion protein
was determined using a quantitative FACS-based assay. The avidin fusion
proteins were captured on 6.7 im biotin polystyrene beads (Spherotech, inc.).
Two samples were prepared for each fusion protein: 5 pL (approximately 3.5 x
10%) bead suspension plus 20 pl of 1x conditioned media, and 5 pi. bead
suspension plus 200 ul of 1x conditioned media. All samples were incubated
for 1 hour at room temperature with rotation. Conditioned media was
removed from each sample by centrifugation and washing with PBS
containing 0.5% BSA (BPBS). The avidin beads were stained with 200 L of
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Asp lle Gin Met Thr Gin Sex Pro Sex Sex Val Ser Ala Sex Val Gly 151015 Asp Arg Val fir lle Thr Cys
Arg Ala Sex Gin Gly lle Sex Sex Trp 202530 Lea Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Lea
Lealle 354045 Tyr Ala Ala Sex Sex Lea Gin Sex Gly Val Pro Sex Arg PM Sex Gly 505560 Set Gly
Sex Gly fir Asp Phe fir Lea Thr lle Set Set Lea Gin Pro 65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin

Gin Ala Asn SexRho RirQ SikiSn $ 20goRe FPHCGAL S HitiLawalnlBiibiey (et litihe 210> 194

<211> 106 <212>'PRT <213> Homo Sapiens <400> 194 Asp lle Gin Met Thr Gjn Set P
Sex Ala SexBrliogprs 64 Ké%&@éth?ﬁﬁﬁ@t'ﬁ%mﬁfgwﬁﬁi@&%%egé} ﬁ%%ifz A;ﬁ ii)p() \28;5%%“

L S 1 B i bt srionaplomsssiuel it s 2 o
Lea Gin Pro b5b#sn. &g Qgﬁgg%eﬁqac? ?%%e%gl S?_ée%! é&%ﬁ%g gé&g% g@%%ﬁ: 88565(022)(
S;ﬁ I(ce;:]r; czlg/%pg%soﬁ gégggpﬁ?feemﬁatﬁ%@éism%mm& Tbe EXICHuoreseen@® Homo
PR A e Ty S IR
Pro Gly Lys AladserwstSetd evolleidbadetbusing a standard curve derived with

recombinant avidin.

[0299) The binding of two human anti-TR-2 antibodies to each of

the human TR-2 truncations, to human TR-2, and to TR-2 from cynomoigus

monkey was assessed. The binding assay was performed as follows. Biotin

beads, described above, ware loaded with approximately 100 ng of one of the

N-Avidin TR-2 fusion proteins per 3.5 X 10° beads and brought to volume with

growth medium. The beads were mixed with 1 g of FITC-conjugated human

anti-TR-2 monoclonal antibody in 0.2 mL BPBS. After incubation for 1 hour at

room temperature, 3 mL BPBS was added and the antibody-bead complexes

were collected by centrifugation for 5 minutes at 750 x g. The pellet was

washed in 3 mL BPBS. The antibody bound to the avidin-bead complexes

was detected by FACS analysis. The mean fluorescent intensity was

recorded for each sample. Binding of those antibodies to conditioned media

lacking TR-2 was used as a negative control ("Neg CM"). The resulis are

shown in Figure 24.

{0300] The observed binding pattems of the two antibodies were

similar. The strongest observed binding was to the positive conitrol, human

TR-2, with an average fluorescent intensity of 7349. Observed binding of the

antibodies (as measured in fluorescent intensity) to truncation TR-2-2 was

6561-6693, to truncations TR-2-3 and TR-2-5 was 31 58-38686, fo truncation

TR-2-6 was 1959-2202, and to truncation TR-2-1 was 662-759. Binding of the

antibodies to full-length TR-2 from cynomolgus monkey (as measured in

fluorescent intensity) was 666-764. The antibodies did not bind to mouse or

rat TR-2, or to truncations TR-2-4, TR-2-7, TH-2-9, TR-2-10, TR-2-11, TR-2-

12, or TR-2-13, as determined by the fact that the binding was similar to the

background for the experiment.
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Tyr Ala Ala Ser Ser lieu Gin Ser Gly Val Pro Set Arg The Ser Gly 505560 Sex Gly Ser Gly Thr Asp
Phe Thr lieu Thr lle Ser Ser lieu Gin Pro 65707580 Glu Asp the Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn
Set Tyr Pro lieu 859095 Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys Arg 100105 <210> 196 <211>
114 <212> PRT <213> Homo sapiens <400> 196 Asp lle Val Met Thr Gin Ser Pro Asp Set lieu Ala Val

S oo i A e e st e st o
Set Thr Arg %,%ddiﬁ@a&&%oﬁ%'ﬁé& K}é&@%\&@éﬁ?@&%ﬁ%@%} @ﬁ? I#%r g\esl;) IIli?h-(la-yTrr-ll;rlpi)eAula
m 22%38%%6 ?%é’f@é’ﬁﬁ?ﬁ'ﬁ’@ I?/nf?ﬁ@ ﬁég.ioﬁlarbfalé'mi‘n‘ﬁyaﬁds io §6Mas.passtyr Tyr Set
PRT <2155 169D SR OT5HE8 20054 S9OHLINE CAMRREE D B QAP AFREAS Licu Al val Set
e e e o s
Set Thr Avg CHISERER SR BER AT Ao Bl e o 2 A e Thy Lo
Thr 6570758044 r8es&ebirdinghy AlpGikinatelydwatiolith(commgrecesidmiaidi B-2-2 o

TR-2-5). The simultaneous absence of amino acids 1 fo 15 and the addition

of amino acids 86 to 126 decreased binding by approximately three-fold

(compare results for TR-2-2 to TR-2-6). Elimination of residues 44 to 85 (TR-

2-1) reduced binding to about 11% of that cbserved to TR-2-2. Those results

indicate that one or more residues in the regions of amino acids 1 to 15 (SEQ

ID NO: 94; ALITQQDLAPQQRAA) and 44 to 85 (SEQ ID NO: 95;

CKYGQDYSTHWNDLL ECLRCTRCDSGEVE LSPCTTTRNTVCQ) are

important for binding of those two human anti-TR-2 antibodies and human

TR-2.

[0302] The binding of a human anti-TR-2 antibody tc each of the

cyno TR-2 truncations, to human/cyno chimeras, and to human TR-2

comprising certain mouse TR-2 domains was also assessed. The anti-TR-2

antibody bound strongly to full-length human TR-2 (fuorescent intensity (“FI")

of 5681). The binding of the anti-TR-2 antibody to the full-length long version

of cyno TR-2 was about five-fold reduced (Fl of 1573) from that to full-length

human TR-2. Only background levels of binding were observed to the fuil-

length short version of cyno TR-2 (Fl of 209) and fo cyno TR-2 truncations 17-

154 (Fl of 51), cyno 1-85 (Fl of 11}, and cyno 17-85 (FI of 8).

[0303] The binding of certain human anti-TR-2 antibodies to

cyno/human TR-2 chimeras was also assessed (see Figure 27). Observed

binding (Fl) of the antibodies fo the four chimeras was as follows: cyno/human

chimera #1: Fl of 5977; cyno/human chimera #2: Fi of 47; cyno/human

chimera #3: Fi of 12; cyno/human chimera #4: Fi of 1507. As above,

observed binding of the antibodies to full-length human TR-2 was 5681, while

binding of the antibodies to full-length cyno TR-2 was 1573 (long form) and

208 (short form).
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859095 Tyr Tyr Set Tin Pro Phe Thy Phe Gly Pro Gly Tin Lys Val Asp lle 100105110 Lys Avg <210>
198 <211> 106 <212> PRT <213> Homo sapiens <400> 198 Asp lle Gin Met Thr Gin Set- Pro Set Set
Lieu Set Ala Set- Val Sly 151015 Asp Avg Val Tin lle Tin Cys Avg Ala Set Gin Gly lle Ser Asn Tyr
202530 Lieu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys Lieu Lieu lle 354045 Tyr Ala Ala Set Thy

Lieu Gin Set Gly Vaifi§g4per Arg Baengss §i% %Q%Erg‘f&hﬁwg?g RSP IRREHN ieu Tin' lle

Set Set Lieu Gin Pro 657075-80 Glu Asp Val Ala T r Tyr in Lys Tyr Asn Set Ala Tin' Phe
859005 Gly GRA&RIMIRTiRa] te thadrugeatioy JT(E@?O% repleoemaniof gminmasids| 1-1612> PRT

<213> Homo waRiens cotRipddeirpayiie ¥ahiaicEhaspiarsian R AP sRick QHibigdyal Ser Lou Gly
151015 Glu r‘gBAJa Thr lle As g ys Ser Ser. Gin Ser Val Lou Tyr Ser 202530 Ser Asn Asia Lys

n Cys
Asia Tyr Len RIBHE I8 sralex of Braashreinessites 1 Br8 5 rbityeven repiaremantef Ala Ser Thr
Arg Gin Ser Giynlvl 4618660 1Brarifksthé kb RBspBetRly $abEbyBense iniheAshiRecT rd-ou Thr

the Gy Gin QYRR TR e G R BB R T AT SR o0E P DG T <21

Homo sapiensorfbomingbabht leeMabhearfitaGinider PeorEdiohtfrdmu 9@ foauSenus Gly
the epitope. Binding to cyno/human chimeras #3, and #4 was significantly
attenuated from that to full-length human TR-2, suggesting lthat amino acids
17-85 of the human sequence are important for binding. Overall, one or more
of the amino acids in the region of 1-85 of the human sequence (SEQ ID NO:
96; ALITQQDLAPGQRAAPQQ :
KRSSPSEGLCPPGHHISEDGRDCISCKYGQDYSTHWNDLLFCLRCTRCDSG
EVELSPCTTTRNTVCQ) are involved in epitope binding. Similarly,
replacement of various human sequences in the region. of amino acids 1-85
with the corresponding mouse sequence significantly attenuates antibody
binding (see Figure 27), further confirming that one or more amino acids in
that region are involved in epitope binding.
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151015 Gin Arg Ala Thr Lou Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser 202530 Tyr Lou Ala Trp Tyr
Gin Gin Lys Pro Gly Gin Ala Pro Arg Lou Lou 354045 lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro
Asp Arg the Ser 505560 Gly Set Gly Ser Gly Thr Asp Phe Thr Lou Thr lle Set Arg Lou Gin 657075BO
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro 859095 Trp Tiar Phe Gly Gin Gly
Thr Lys Val Gin lle Lys Arg 100105 88/90 <210> 201 <211> 108 <212> PRT <213> Homo sapiens
<400> 201 Asp lle Gin Met Thr Gin Set Pro Set Set Val Set Ala Set Val Gly 151015 Asp Arg Val Thr
lle Thr Cf Arg Ala Set Gin Gly lle Set Set Trp 202530 Leu Ala Trp Tyr Gin Gin Lys Pro Sly Lys Ala
Pro Ly lle 354045 Tyr Ala Ala Sex Set Len Gin Set Gly Val Pro Set Arg Phe Set Gly 505560
Set Gay Set Sly Thr Asp Phe Thr Len Thr lle Set Set Len Gin Pro 65707580 Gin Asp Phe Ala Thr Tyr
Tyr Cys Gin Gin Ala Asn Set Phe Pro Arg 859095 Thr Phe Gly Gin sly Thr Lys Val Gin lle Lys Arg

100105 <210> 202 <211> ‘%9 <2 > PRT <213> Ma aca fas iculari j % 02 Ala Pro.lle Thr Arg
Gin Set Len Aﬁp Pro iR ORPéﬁ%pfé%% ke L?Q ﬂpé &gi9 E‘f @Wne(g?thly Len
Cys Prolﬁrb&ym&@wﬁM&ﬁmﬁmmﬁ Sat/ CHRSMCSE QBN Q@D ped yr Gly Girl 354045

ASD T St LS HRASP RS EREBIBIGY3 L 470 Ovs Thr 505560

2. An isolated antibody comprising a heavy chain and a light chain, wherein
the light chain comprises CDR1, CDR2, and CDR3 of SEQ ID NO: 84, and wherein the
antibody binds TRAIL receptor-2 (TR-2).

3. An isolated antibody comprising a heavy chain and a light chain, wherein
the heavy chain comprises CDR1, CDR2, and CDR3 of SEQ ID NO: 30, wherein the
light chain comprises CDR1, CDR2, and CDR3 of SEQ ID NO: 64, and wherein the
antibody binds TRAIL receptor-2 (TR-2)

4, An isolated antibody comprising a heavy chain and a light chain, wherein
the heavy chain comprises the amino acid sequence of SEQ ID NO: 30, and wherein
the antibody binds TRAIL receptor-2 (TR-2).

5, An isolated antibody comprising a heavy chain and a light chain, wherein
the light chain comprises the amino acid sequence of SEQ |D NO: 64, and wherein the
antibody binds TRAIL receptor-2 (TR-2).

6. An isolated antibody comprising a heavy chain and a light chain, wherein
the heavy chain comprises the amino acid sequence of SEQ ID NO: 30, wherein the
light chain comprises the amino acid sequence of SEQ ID NO: 64, and wherein the
antibody binds TRAIL receptor-2 (TR-2).

7. The isolated antibody of any of claims 1 to 5, wherein the antibody is a
fully human antibody.
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Lys Cys Asp Set Sly Gin Val Gin Val Set Set Cys Thr Thr Thr Arg 65707580 Asn Thr Val Cys Gin Cys
Gin Gin Gly Thr Phe Arg Gin Gin Asp Set 859095 Pro Gin lle Cys Arg Lys Cys Arg Ti-it Gly Cys Pro
Arg Gly Met Val 100105110 89/90 Glu <210> 203 <211p 154 <212> PRT <213> Homo sapiens
<400> 203 Ala Leu lle Thr Gin Girl Asp Leu Ala Pro Gin Gin Arg Ala Ala Pro 151015 Gin Gin Lys Arg
Ser Ser Pro Ser Gin Gly Len Cys Pro Pro Gly His 202530 His lle Ser Gin Asp Gly Arg Asp Cys lle Sex
Cys Lys Tyr Gly Gin 354045 Asp Tyr Set Thr His Trp Asn Asp Len Len Phe Cys Leu Arg Cys Thr
505560 Arg Cys Asp Set Gly Gin Val Glu Len Set Pro Cys Thr Thr Thr Arg 65707580 Asn Thr Val Cys
Gin Cys Gin Gin Gly Thr Phe Arg Gin Gin Asp Set 859095 Pro Gin Met Cys Arg Lys Cys Arg Thr Gly

Cys Pro Arg Gly Meta/ghaAAaeBidalusni Rl emiprsiHy REOTIRISELASBIIR Glafysi/al His Lys
115120125 Glu Set Glgi']l'hr Lys His Ser %%Gin Ala Pro AI;HQ/raI Gin Glu Thr 130%514099\//& Tilt Set

Set Pro8KP$H; 18 AlY 8 RNBIBRAGWORYY 2p0eRIBIS 4a5Eieh 12> PRT <213> Mus sp. <400> 204 Pro
Val Thr Ala Asn Pro Ala His Asn Axg Pro Ala Gly Len Gin Arg 151015 Pro Gin Gin Set Pro Ser Arg Gly
Pro Cys Leu Ala Sly Gin Tyr Leu 202530 Set Gin Gly Asp Cys Lys Pro Cys Arg Gin Gly lle Asp Tyr Thr
Set 35y 4045 Aé yA co posﬁlljon comprising an iso ateeci1 po¥ynu></;?eo&de gncoc%ng a hegvy Py

chain, wherein the heavy chain comprises CDR1, CDR2, and CDR3 of SEQ ID NO: 30.

10. A composition comprising an isolated polynucieotide encoding a light
chain, wherein the light chain comprises CDR1, CDR2, and CDR3 of SEQ ID NO: 64.

11. A composition comprising: a first isolated polynucleotide encoding a heavy
chain, wherein the heavy chain comprises CDR1, CDR2, and CDR3 of SEQ ID NO: 30;
and a second isolated polynucleotide encoding a light chain, wherein the light chain
comprises CDR1, CDR2, and CDR3 of SEQ ID NO: 64,

12. A composition comprising an isolated polynucleotide encoding a heavy
chain, wherein the heavy chain comprises the amino acid sequence of SEQ 1D NO: 30.

13. A composition comprising an isolated polynucleotide encoding a light
chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 64.

14. A composition comprising: a first isolated polynuciectide encoding a heavy
chain, wherein the heavy chain comprises the amino acid sequence of SEQ iD NO: 30;
and a second isolated polynucleotide encoding a light chain, wherein the light chain
comprises the amino acid sequence of SEQ ID NO: 64.

15.  The composition of claim 10 or claim 13, wherein the isolated

polynucleotide is part of an expression vector.
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90/90 Glu Asp Lys Val Val Glu Thr Arg Cys Asn lle Thr Thr Asn Thr Val 65707580 Cys Arg Cys Lye
Pro Gly Thr Phe Glu Asp Lys Asp Ser Pro Glu lle 859095 Cys Gin Ser Cys Ser Asn Cys Thr Asp Gly
Glu Glu Glu Lieu Thr Ser 100105110 Cys Thr Pro Arg Glu Asn Arg Lys Cys Val Ser Lys Thr Ala Trp
Ala 115120125 Ser Trp His Lys Lieu 130

16.  The composition of claim 11 or claim 14, wherein the first isolated
polynucleotide is part of a first expression vector and the second isolated polynucleotide
is part of a second expression vector.

17.  The composition of claim 11 or claim 14, wherein the first isolated
polynucleotide and the second isolated polynucleotide are part of the same expression

vector.

18. The composition of claim 9 or claim 12, wherein the isolated

polynucleotide is part of an expression vector.

19.  The composition of claim 15, wherein the expression vector is in a host

cell.

20.  The composition of claim 16, wherein the first expression vector and the

second expression vector are in a host cell.

21.  The composition of claim 17, wherein the expression vector is in a host

cell.

22.  The composition of claim 18, wherein the expression vector is in a host

cell.

23. A method of making an antibody comprising incubating the composition of
claim 20 under conditions suitable for expressing the vector in the host cell to produce
the antibody.

24. A method of making an antibody comprising incubating the composition of

claim 21 under conditions suitable for expressing the vector in the host cell to produce

the antibody.
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25.  Anisolated antibody that specifically binds to an epitope on TRAIL
receptor-2 (TR-2) that is specifically bound by Ab O.

26. (New) Use of a therapeutically effective amount of the antibody of any of

claims 1 to 6 in the manufacture of a medicament for treating cancer in a patient.

27. {(New) The use of claim 26, wherein the cancer is selected from at least one
of liver cancer, brain cancer, renal cancer, colorectal cancer, lung cancer, spleen
cancer, cancer of the thymus or blood cells (i.e., leukemia), prostate cancer, testicular
cancer, ovarian cancer, uterine cancer, breast cancer, pancreatic cancer, gastric

carcinoma, head and neck squamous cell carcinoma, and lymphoma.

28. The isolated antibody of any of claims 1 to 6 for treating cancer in a

patient.
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