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SEQ I D NGs: 54-59. In another enbodi nent, the

i nvention provides a humani zed anti body conprising an
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0ok 5o, SRRk e i THo FLritiF S ARt pBagios bascband

CURhitr§eS @Nc@cAQfAC |ddwﬁ@ﬂ{d£§161€ Hedve@t eduef fooMelrhgroximity in
group consisting of SEQ 1D NGs; 79, 80, and 81. In

orféﬁqa%“ﬁé epectri 1 thednpd ghinksesd .ﬂﬁge ﬁr%vaéwwééa@aftﬂa@ gifpnuation at

bi el g gl RGEZ TheR e, b @8Nt B RENG tSIBRRIR EREMVitySih N8k analog

at | east one CDR co )ri sing an am no aci d sequence

s dlagabpdicifquiin andaclgr Hugerisosl dmpmig refge repRepents there, RE front-

TG TP RP g R B TP

[0006CDR- LI :OnT SBTMA/HISAGNTNIIE (SR HIkNG, in 5ift) RF CRR-LRL is to use an

KVS&' R —caéa%g(l? AL&!}!&% tél rr%c? t8| %ﬁe%:f?ﬁggr%w%nﬁ%at t(he 1n 8! d)éltéout of

a dﬂl mAn@hlp rt@helqme car mfticagnea tesigrectatiéngec prp&’nlteﬁil hyga alatively

tlgen bi domaj n co r|S|n

SRy TR ey G DBsctise Bline B 20 A DGie on where
grﬂi’éJ IECC@:[le isSplhded. AbwSRR i RsNOst the,inplit of,thdl ONAL ke &4 requires
14, 15 6, 18, 19, 20, 22, 23, 26, 27, 28, 30, 31,
3 2ddigignal getching copponegyyjanscan significaptie Aesssrsohe rei figwgef the
b'cnlghllf] gwfﬁEthlsebrbon%ntlgﬁaqgﬁ@Qﬁre to'? %fegﬁﬁatloﬁodﬁ)ﬂlé %ﬁg%alate -noise-ratio
anti gen binding domain conprising at |east one
r 6§NBn cewsedr bsicagparentimim éhea&ifd SIgeduelmﬂe Belpew@etd npiggrfigure

Zgﬁg%ag 39 2,? t?aﬁ) a9 b? {) %gt%ﬁll clRl d)%ﬂ%ﬂ' ?f th% %NA% gut &g”é makes

pnotiéﬁcm,lt torachrea@ Héngh Qundiryetattor a:@fmtors es smml)an ) gie the trap and

. nmain co rrsin a one . eal an .
oot SR BoR A ERAROLE AR et bembirigy ThE Lty provides o
grd@umalg@ﬂ%fsﬂab I”f@q@fricﬁt_@ Wﬁcmsys@rél dstilladA4, tﬁztﬁet:) r&g ,atdihich it
and 45. I n sti er odi nt, the bindin
prddwaws cBrrey-raghgit @ ﬁe%e i m@ﬂb (g et aHC Ahengen ifsipation

b'r@l@h%@todﬁé@cﬂlaﬁ@mq&h%g sthd QashiRRRCHR nﬁ&gglewly, making a
conpri sing an amno acid sequence selected fromth

grivghpQcdssisable ifqﬁglagpwm uplipgtons suphsay the 4G fap descrlbed above.
e

CTRRHTE Rl 15,0 O GNP DO 365 L8y
f rlenget he gr oup consi st i ng of SEQ ID NOGs: 6,7, and 8;

[0007§§Q ISEgN%h hlg%EQ lggl%p T ctgléc(g d)l\%sm%édfr%%dmea gyrator-

2 has@idactiandd@bor carm‘iitsS@ﬂtdB uUNEds Theeé, gy Betbgr c&mdts&ﬁe uded to simulate

anot.h i ment

F POrPGeTS CBReah b dieEH B r RO b o Bl S SYgypicall

Of re i@ 1849 INGpacelf@an dctual aiElctdR: Tﬁ@aﬂe@eﬂ@ﬁ we117kn03vﬁ exﬁﬁﬂes of

19; SEQ ID NOs: 30, 31, and 32; I D

rmod:_@e ggéoqsgvm caryfhe ugpgi toaqqaleyyha golstﬂg@q @c‘pq@g)f a circuit,

S hheraf a | ' t

e b By ) g frequetey

sééRY@Y@@sth@)fHOSEQemDan sgeh aglye eldits s arepllyr mareyproadband,
n to. .

e Sy the ARy AL SRAENERS, Rhvefie daRlel igis? podtFersion.
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beats, AIDS denentia conpl ex, al cohol-induced

hepatitis, allergic conjunctivitis, allergic contact
walerogedore s, allergic rhinitis, allograft rejeRCi/us009/049976

al pha-1- antitrypsin deficiency, anyotrophic |latera

sclerosis, anem a, angina pectoris, anterior horn cell

degeneration, anti cd3 therapy, antiphospholipid

syndrone, anti-receptor hyperSensitivity reactions,

aordic and peripheral aneuryi snms, aortic dissection,
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degener at I ons ar di'sord dotic
nuikmdomhﬁ3&1mﬂaimﬂamhwﬂaodraZGEﬁéﬁumhﬁmagy2assmbﬂatﬁmtmm

O o TR ] R S SRR e

| yorget aed trictudeenl paifbcds€dde )tranGiftoRH2e a0 324 (104, | MBIOS transistors).

pul monary ase chropj.c sa | at e

i ﬁ'(ogg aé’% P gﬁs OEB?doéfeac‘ta%‘% indygtes %&n"&ﬁ ad%r?)é%tt?“v%”h%‘éﬂdttank 230
f alldoUinElud & Qe R de W thrkS23 6C AR Gliay AR ITBityks chiSresi&OH or may simply
pul nonal e, coronary artery di sease, Creutzfel dt- Jakob
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This invention pertains to Prostaglandin E2 (PGE2)
bi nding proteins, particularly anti-PGE2 anti bodi es,
WwW@ero018/0040gen- bi ndi ng fragnments thereof, that biPCI/PSH09/049976

Various aspects of the invention relate to antibodies

and anti body fragnments, and pharmaceutica

conpositions thereof, as well jas nucl eic acids,

reconmbi nant expression vectors and host cells for

maki ng such anti bodi es and fragnents. Methods of using

the anti bodies of the invention to detect PGE2, to

inhibit one or nore PGE2 activities, either in vitro
[00129r in vivo; and rQ-regulmedg |gRae L8N RESean are al so (1)

enconpassed by the invention. Unless otherw se defined

herein, scientific and technical terns used in

[0013F ONNECHiLAN iHebryt RRiRIE S/Nbe étc'ﬂ}é%ﬂ b}oﬁeegﬁlélthe &ﬁiY\%letnh?emstance
nmeani ngs that are commonl Yy under st ood Yy t hose of

orRHanAY 4y highi Howpyeritindyragal provere tephaeipgies. aved wighhihe ugd of high-Q
t Qgp%c?tBﬁBanﬁhwc‘fjor? %vﬁ%l atlvla oW Cload 'te[}lkgljgﬁst &3 rﬁtaﬁf 2?(6 it is
lguity, d

atent a e I ni |ons provi erein
p rceﬁ’edle e getvaar ecalmledt € olodar ynomer fremt such gi etwak, amidt qntmf band

Fyrt es ed b
o Lol iS PR AP B P e EERAES i ur a
terns shall |ncIude the S|ngular. In this application,

the use of "or" neans "angUMMARY ess st at ed
[0014-?|t Eg{ \l:m(]j?]i%ﬁp ';rl'yl/;t %ﬁgnnlp)erngsofd{?% g]lél/gt?[w?l:%é ng?}:q%rtg]§ircuits systems, and
" i h@hdide for ﬁﬂﬂowh@ Cie%ﬁ@ty df Srda@iber! 'fl%hf-éﬂﬂlg sulaBI@: for wireless
terms such as "element” or "conponent" enconpass both
el COMBRNEAEGTRIE Ots HPHEY 108D pr i si ng one unit and
[0015?I ement %C&Gﬁil féfoﬁp&ﬁ@&fuﬁel{t QQ& n Eﬁﬁpﬁﬁ a%fsecohlgﬁﬂnggﬁamphﬁer
subuni t unIe§ specifically stated otherw se.
Geavi@rfam lthe, armmﬁemdnatruﬁse 9N Yepdt stgeclormesicafi oposwive wutpahtirminal

?Vldlgfg g%osgin’/e ?u? ut v lr‘[]aqge ta'n%§ %?%%Ve Blﬂguq t%r%na? gyoaf%rmg a negative
prc(mtmut nolmgd, mla)adl eink caﬂpldti mrmmllel wyh &reobumub ktagh mﬂtdooﬁgured to

BT RSl e AEDRGES Sahd TR @ Of DHL cowled in

PrRsel witihe Bl Ottt en@@B &faakdnk. performed according to
conventi onal nethods well known in the art

and
10016} s descAMSEET FIRDSAPSIS an Hives &methry efcieplidyae p pigaal, the method
r R BARESrebdithg ah Qnfht s %.iilalaﬁdalfj inpaUssed pkhf‘i(ﬁﬁ’% BRWhtphh Ggnal,

present Specification unless otherwi se indic

Eringinding e PpurGY PuiPlE valiekept ripPbiteg Pwputtterahndl qod s nagaéwe output

p nf c

D oToh LR REARE Sl bR M B 1R ARSIt Bl Ine inpur

h esnguahat tH'err@sm@ﬁemrbh@auNeemtmls etminalsconmectidiog a negatye semdtance

qe A a%dri Ero%eiyres q&dﬂ%&lhnlques of ,
jilcaﬁ)éh %1 % V&ﬁﬁ?ﬁ it o?ganlc chen1stry, and

[0017r]red| ci mabthaﬂdnmaﬁmeeumbmaé arC frapii ik, I‘cy)n@ﬁsmg itheds for receiving

herej n ate hose nown and connD sed in the
ard, INRYtH ?dnl?aéléﬁf QEPeédo g an payt pigpa cl‘f@ dng) a positive output

SWHRE@SR %, poSineab Rt t@hRlaY 868G a nBRAAINB@PHNORRe at a negative output
preparation, fornulation, and deliver treat nent
ofteiyRaleti SSPOTHRi0 the dnpt sigmak mt’ﬁveﬁir %P?“ﬁ&)ﬁh@oélpﬁbﬂénal at the
r %gﬂtl'vé/ awg%aﬁ%o&gputst&hf?ﬁatl taﬁ(ﬁ HRafy for gleofvid"lfgda Q@éaﬁ% resistance

The term "pol ypeptide" as used herein, refers to any
dwywenﬂwr@ﬁ&vmmmhwaﬁwn@umcﬂd@mnﬂhe ternms "peptide"

and "protein" are used interchangeably with the term

pol ypepti de and also refer to a polyneric chain of

am no acids. The term "pol ypepti de" enconpasses native

or artificial proteins, protein fragnents and

pol ypepti de anal ogs of a protein sequence. A

pol ypepti de nay be nononeric or polyneric. The term
"isolated protein" or "isolated polypeptide" is a

protein or polypeptide that by virtue of its origin or

source of derivation is not aSSOCIated mnth naturally
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proteins. Such DVD bi nding proteins may be

nmonospecific, i.e., capable of binding one antigen or
worlwheqpeci fic, i.e., capable of binding two oPCHUS209/049976

antigens. DVD binding proteins conprising tw heavy

chai n DVD pol ypeptides and two [ight chain DVD

pol ypepti des are refered to aSDVD-Ig(tn). Each hal f of

a DVD-1g conprises a heavy chain DVD pol ypepti de, and

a light chain DVD pol ypeptide, and two antigen bi nding

sites. Each bindi ' i ain
vari abl e donaﬂﬁggﬁ%Diéﬁﬁﬁﬁfﬂgigﬁﬁfgﬁgﬂgg%ﬁNggnain W th
[00183 t ot alThef acBortpdRyingnu@vied 48 pidtdngantdiaidiingthPedescription of
antlgen blndlng site.. As used herein, the term
fiments; pfy-the dpygndion andeater aTqvidedi iclys f%. Blggpitieny) of the
acthibbiin¥nRfan@nSMinAletipemefeoft |1 pid netabolite when a
bi ndi n rotein specifically binds the cytokine or a
[0019]j pi d abilpstrages apeedmiagsinyerdiopd RE fant-gpderditndi ng
r ot ei 0
020 25 7 1007 Dot b AP RARN LAOCRE AR AL D o
[0021EPGE2 FPif(éfbrlhubttayestthfeomtpmmeamrlz phan bNAdwntlgaqzoiledm%anve resistance
bi nds ces. a |cal activity of PGE2by
a%mgmgg me Hﬁﬁ&fé&ﬁ 8% 80% 85% or nore.
[0022|] nhi bi FIGN 40flluatr2bd:so|a®g&x@ﬂ1bleaﬁégaﬂ1/é yedidtanlPESHANK according to an
neutrﬁJ|Z|%ﬂ blndlng protein can be assessed by
ANMMegt ke 1BYeniste i ndi cators of PGE2 bi ol ogi ca
[0023RCt i Vi tYGWelilluskRe¥van icRarhfIe mbdtive FdistanarBilc® debditiil tth QRother
of PCGE2 induced cal ciuminflux by EP4 assay using
HErbgdingat ¢fdhoipeentiekpr essi ng EP4 receptor (see Exanpl e
[0024:]- 1. C Bg. dhfustlefan %%rh;tyw ¥ gathvBGLHdER  BRc kacEdrﬁi%gStH%Hother
s the binding specifici y/a finity of an antibody f
arﬁH&wﬂm@ehofth@mV@wgmpl e, an anti- PGE2 antibody that
i nds an . fpeE2 t t
[002%0 t enCtF?% r B allfr? ra te?%% gﬁﬂ?lgr}gé’ﬂfve rFsefst:ﬂl%y b'icQ:#( a%lc%%g_é to another
anmﬁbdmwnwhhmembmenng to PGE2 |nh|b|ts t he bi ol ogi ca
ctivi ampl e inhibition of PGE2
026 e ediGal dfirren e Sremy® oS BT BT eF RipckesSrsding dy rgother
owgﬂmeMQmE@ma@y&R%nreceptor (see Exanple 1.1.C 1).

term "epjtope"” includes any polypepti ,
[0027élet er mFﬁ%n? ilufates an W@ﬁsaesa}%e HF%%%&‘@ bﬂ%le(aﬁecordmg to another
I iemHIAEcabsH thdinQéntibnCel | receptor. In certain
enbodi nents, epitope determ nants include chemcally
1002841ct i ve F&Gr fhisea @ra@gp‘ﬂwﬁ@tl@% thepyignal riection dm thes pigpangey of strong
gtgﬁ‘ereﬁ‘éé%% halR 'ugﬁ%% Iﬂ%aﬂ%e re@@ﬁﬁ&h&i&l acc®din %H JePON embodiments
In certain e ment s avespec
thﬁ@ﬁmdwnmﬂmlonal struct ural characterlstlcs and/ or
[0029? ESICIO]ICWIP% Cf;lﬁir % I g%ﬁg %]is]'le lus%ra{l a m’§ﬂ1b8 eoarna%p(r:f; tfy %g)? CGIV?d signals
C eict@iling endnowhi bodimicat ofathe mnénnbﬂdy specifically bi nds an
antigen when it preferentially recognizes its target
antigen in a conplex m xture of proteins and/or
macronol ecul es. The term "surface plasnmon resonance”,
as used herein, refers to ané&ft i cal éhenonenon t hat

allows for the anal yREEABRER BHSGRIFIIYNospeci fi ¢

[0030} Nt €T Gk} QRSH O e HREREII 88 dREI &t foﬂ@v%mkgrhe&rri%@ﬁ Qnd related
concentrations within a bi osensor matrix, for exanmple
usirpginghdirg@todcior wegiie eawpdimisats reddha | ingefinan ddierna@, embodiments

il
Bt BRE R B L RERO A segb¥ A b’ Mgy, wen
Adin. . :19-26; Jdnsson, U., et al. (1991)
Biotechniques 11: 620-627; Johnsson, B., et al. (1995)
J. Mol. Recognit. 8:125-131; and Johnnson, B., et al.
(1991) Anal. Biochem 198:268-277. The term™ kon ",
as used herein, is intended to refer to the on rate
constant for association of an antibody to an antigen
to form an antibody/antigen conplex as is known in the
art. The tern1 koff ", as used hereln IS |ntended to
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treating (e.g., reducing, aneliorating) or preventing

one or nore synptons in a manmalian subject, e.g., a
woeomao®ed f eri ng from one or nore PGE2- associ aR@HUS2009/049976

di sorders, including, e.g., autoi mune and

i nflammat ory di seases and tunors in which excessive

PGE2 synt hesis has been inpliﬁated. Such di sorders

include: (a) rheumatoid and allergic arthritis; (b)

certain illnesses induced by viruses, such as Guillain

Qw-gwaa‘ KRB ERMed et Rl P ASCp T ety b ahfed so o

c@ot fﬂ-tlbt;dlﬁié e SahahQftasls ande alvB@iondenyel i nati ng
di seases; (d). henatologlcal di sorders, such as

10038he ol ytlhe WRHETH*SEPIARG it Fied RSP Gl5@h  seaing a)an example, instance,

er@@l@ds’trﬁ‘ﬁ)cln()g)xﬁy gh@&l'irgﬁft %lescﬁb'&hhe@eﬁn a4 @&@ﬁlﬁﬁr}n’% hdttdSossarily to
Addi son' s di sease, idiopathic hypoparathyroidi sm and

c Hhesangrued ﬁﬁ)ﬁ@ﬂeylpd er rdvynt@mw peer ofhey eralpgdirggpeny Likewise, the term
di. %&g&ﬁﬁén s SPR %n&d& C?%E‘é ffot r&@ﬂé ek ¥ Qﬁﬂ@&ﬁi@ﬁsc‘ of AB%hvention
(g) disorders o reproducti on such as anenorr

i nhdndeithé diyqussreééWMeraﬂV@Eﬂgﬁ of mnde drmeleudnarrpsr a; and

h) tugprs, suc
0032028 1 Qv ROy oSFERRREE 1L PP s, PRt BE Bhorige paricuter

_eteenhodfmdts(dn)y galsit hot infeaddd to dk lmrmj@roftbnMﬂdl&rn& dfehginyention.

n | ammat ory bowel di seases, (] BD),,, such as ul cerative
T LD B SCUAr ooy S es T e o Y Cp o e plur
dlf‘éﬁﬁsd el SwBlUGRIAS tRAicontsel @IEQEI VMdeﬁte@Sth&&[sEhﬁtl (Wil baNEhrther
ot her disorders; and (k). ocul ar disorders such as

non

agtderetoad &t fheseumsarcomsiiester omprsipaiOnclyet opdi 94 glingluding”,
t Rghedli REd ASHEIE s B %eﬁre&ﬁge Msﬁat&f féatu%galtégeﬂd LBk, operations,
agent (such as an anti - anti body or fragnen
t hedaneanfs) afidgpr epniposentsrdnt d@n@lt progdudestbe pfesencP@E2ddtipdphgne or
a ti r aggn
i %“Z%o?‘fey?&“ﬁgs e a%?s stegf %%ta@%ﬁ%e %?1%%%[?, chp \ bind/or groups
t rteatefent . The nethod conprises adm nistering to the

ubj ec PCGE2 ant.agoni st, e.qg., ,a PGE2 anti body .or. a
0033 o0 o Ry rem e o i st B e oS pL At to be
Q)eg‘ormerdeﬂfuﬁ(ﬁ ex@’ﬁ%b [ dlélﬂdtr)lﬁs)dof(lf cdﬁ{pgﬁﬁig’lge\@d’eeltwmmgrréi:ogmzed that

. The ant | bo can m ni stere
t HE?%@B% pspedty of ths mps%lﬁwraz@r ieearfle iﬂam&rnu pHof dfifcgenpégims, all

anJraaRdH 1flve bEenSontelipRucdnd ibe wWiER2h&MopB e cRiméd ABRMhatter.
t hereof, can be adm nistered to the subject, alone or

i in@diipmaer eashwil e eptiodimentredosgreet iberetp dhsl Goregngndigg form of
d rj,0e syhj S« »
SRS AR, iy 1 SC ISl R 1
du@dbdeﬁwabﬂﬂbebmn@ed herein. In another aspect, this
[0034 Pglsleﬁ(?\telcg Iscu %Eéﬁtl)oqssm ﬂler%c?fggundo{he a%lou%t ofn s%leEtwny achieved in a
bicohogtioal dffmpltial LSUC i ‘@ﬁlca;lly hmte(plbgslmﬁntte S}SUEthe load tank,

bi ops he suhj ect nethod. can be used. to di agnose

o S loe g “Sh g5 s P e Qe iR bl St AT figoueh
Meh RREbry rarChlgﬂl@s caI{ Ibé a@merzeacr)y REepirpe tHearpl paro limlé’edance of these

contr ol sanpl anti- PGE2 anti body

f ARG 1% ﬁB/P]é(ofO“élsleﬂ@g% rP b deRBYdy ﬁnglar?atper .nftwork equivalent

dgt&ahdcB RJONTR! EIPBra@tflcea tlﬁ@%l(ﬁxrepﬁkfwelﬁtlé hﬁpl%%rhent in Q. In
PGE2 anti body or fragnent thereof, and the sanple or
W@n@@hteﬂ@pdlgﬁmmoéthevm%qngpm prpvise @ma@qﬁh@@ﬂ nggative resistance block

Si h I
hag msan‘gﬁl?hetgl:ag{'tg%ghe{ﬁge i aogf 1@%1%?5&11&019 OJ]:NIIS\.e F?rge%ﬁ?f)l@fby enidmg a
i ndggaki xeeistaficet hleclprvaghe mcesistandeh ef Pm% tn thcheutpanptteork, an
I n anot her aspect the invention provides a nmethod of

treating a patient suffering froma disorder in which
PGE2 is detrinental conprising the step of

adm ni stering any one of the binding proteins

di scl osed above before, concurrent, or after the

adm ni stration of a second agent, as discussed above.

In a preferred enbodlnent t he addltlonal therapeutlc
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regions fromthe phage can be isolated and used to
generate whol e anti bodi es including human anti bodi es
wW@ro184096002 her desired anti gen bi ndi ng fragnent PCEOB2009/049976
expressed in any desired host, including mammlian
cells, insect cells, plant cells, yeast, and bacteri a,
e.g., as described in detail bel ow. For exanple,
techni ques to reconbi nantly produce Fab, Fab' and
F(ab') 2 fragnents can al so be enpl oyed usi ng net hods
E%}l}ivgfg& 1'8%8%'\1%6 éﬁi g%g S t hO Sﬂg&g C{o?ilg 1nVIerr1]t10Fr>1 can be determined
BigTarhnri ques 12(6).864 869 (1992), and Sawai et a
AJRI 34:26-34 (1995); and Better et al., Science 240:
1041-1043 (1988) . Exanples of techniques that can be
[oo3sysed to pggpduce SRH&%%IﬁﬁﬁLﬂA@y§n@Q@HaRh! odi es
i nclude those described in 4,946, 778 and
5,258, 498; HustoReeLNdll|-Rngget hods in Enzynol ogy
203: 46-88 (1991); Shu et pal., PNAS 90: 7995- 7999
(1993); and Sker#a—étﬁﬁL—ﬁiSC|ence 240: 1038- 1040
(1988) . AlternatlveR&omsC@@enlng of reconbi nant
anti body libraries py phage display, other
met hodol ogi es knowd<i-p“the art for screening |arge )
conbi natorial |ibrarkgs,can be applied to the
identification of "du Specificity antibodi es of the
invention. One type of“alternative expression system
is one in which the reconbi nant antibody library is
expressed as RNA-protein fusions, as described in PCT
[0036Publ i cads e hweerv%)rg@ﬂ@tlw@@ thy cavigalenikesyiRncrobie VA can be
a Szpst 1 c
rhgtfl{rﬁllgqp&éag | %%Cgt%q&112§ g7 %%% L‘NA/MG%) hl?gdz% B 291 arbltrarlly
cdvgi ents flugi drkiieg ie kaat@lebélawe?@q LaVA, niRIgAW dinlek ID(hélVe and the
ggterﬂ @gbnep %?Dtlee I/Q chllzl?}tgl nl?e?%ﬁ?%l\%/ urllvaYéntt e nyart 1mpedance
peHHqLICN’A cac be pctma‘ve&,nhd:rbdsotgl the Qadif thd eutpuﬁespeﬂsﬂ: to 'EthSuedalevel
spe flc TRNA enric Iex m xture
o PR iHRIEE: By e e G5BT AL Grrasr el RbAGYRbased on t he
[0037pF Oper tFI€s 30filuétheesene QuigRlt ReRboder @ TPNAQtIB0Nwitle aBded negative
anti body, or portion thereof, such as binding of the
arf?ﬁ%%ﬂ?? accefdl%tptV?%WSteﬁ@P@H\ems ebthe Hvepidt specificity

[003sRNt i gen NUGh 8infilaRf 1IN & 86618 N£ S0ERERGsNGuAR LR 83 e 220 and
or portions thereof, recovered from screening of such

| idoload fals 2&@5@@%&%@@@@%@@@@%% aihtasqpda trgnsasgors 222 and
d edhae
mez?g (g{:/ fgl Can%gne s?or Ié%dtdre][(a:]d@t o%fq cﬂ'ﬁg@ggé aﬁl?ud%ltopﬁjz and tank
medapacadil 20 b)pa(tetalnh @BO ah%dnnqlmhala remﬂmts P(DEfnkSZSIGEWhICh gnayfbe an
I\lﬁlgﬁgtr T T ettﬁ n];1 oS 3 t % nts in load
i it 8dieEd” ¢ r%PacY St“’ﬁ‘% 6?1? gichart i é‘?pégatné%l 88&’1‘% OF
Ortarb(y23ﬂ. he addaéh adteflead ahlt irdistayicd Rtaunk 286 0the Ioﬁtp‘vit tes@tance of
re ant ti_bodj escri bed . above

an[&i“h égggﬁBP%%F as Rt Jalﬁg zﬂgoﬁng@eolflp‘ttﬁéms&r“é% 8fﬂhe Rext stage fed
| yEMNA 000 GaN, tmsc@ﬁmﬁ%&@ﬁag@mw FYGasts MustRks T81-R8E940 in
known in the art. In yeast display nethods, genetic
mdtlHods are used to tether antibody donmins to the

[0039Y east ci?d/i 3(%31% lDCa gseﬁ'b?y tﬁéémg%ﬂéénVIBBearﬁ%ra%c%ﬁ@d&ﬁces 222 and

yeast. In artlcu ast can be utilized

di@ﬁlaag/blawﬂibg@mabnopld blaging @fr@gnéf cescprigslget the bigsiag illustrated in

r eﬁégﬁ OAlso sﬁﬁla&t?@e&m{sfg%l O?IQ'} 54 g?él sélolwgrn?[?yG (3e ﬁlgoutput signal

t hageneaauecbae anehut agrele tiyrmoxadnhg b(pdmase mftplttrveltqageé&mmf at an
i nvention include those disclosed in Wttrup, et al.

U S. Patent No. 6,699,658. B. Production O

Reconbi nant Prostagl andin E2 Anti bodi es Anti bodi es of

the present invention may be produced by any of a

nunber of techniques known in the art. For exanpl e,
expression fromhost cells, wherein expression

vector(s) encodlng t he heavy and Ilght chalns are
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assays (ELI SA), an radi oi munoassay (RIA) or tissue
i mmunohi st ochem stry. The invention provides a nethod
W0 orogietoert i ng PGE2 in a biol ogical sanple PCT/US2009/049976
conpri singcontacting a biological sanple with an
anti body, or antibody portion, of the invention and
detecting either the anti bodyg(or antibody portion)
bound to PGE2 or unbound anti%ody (or anti body
portion), to thereby detect PGE2 in the bi ol ogi ca

sanple. Th nt | bod |rectl iLrectly labele
RS E ( abloaT alseTds b SRbode Mvicer See o fg Hetive

t Rt usIEhgO M olith Bod e ivhtlia@ dpper Tutninabbthedlethatadhliedevice 224.

substances i ncl ude vari ous enzynes, prOSthetICW%amdanK}3

f 11,91 E e anpreciridd Pt e romaiing riebentt OffaY /A PP ! i
r ad '(rgozi‘iﬁﬁl't ViBedTRli Bfur@hSsoufeX 28R 85 8f 1n§ﬂ@rﬁéﬁ@desu€§?aﬁﬂlﬁﬁ}$ similar to

i nclude horseradi sh peroxi dase, al kaline phosphat ase,
b-thgyedreeercpding slsaments shoyeeip fIG bl i nest erase; exanpl es of
ui t abl I :
00T e o R froBliG P nGRe; RXERnLIGLUESS) clsg in parale
suwtlabh@ teink 280 esd ewtputrrtize QB@K@ iaqpisuthe pmtbed widf regatne, outputs
f l\»I Vdut5 xorcﬁs%%ses%$ gxpet r}wo gnraglsﬁanc hbcf %nkﬂf" rovides a
A oro riazrnylamne Tl uoresc ansy P T or T a8 S
phtegaezwédtmme Rmegeooammloetpﬁf nawbltlmmtetsaem)t) todh@edsalthe overall

includes | um nol; and exanpl es of suitable radioactive
recBPISPUPRNGBBeSH, 14C, 35S, 9V, 99Tc, 111ln, 1251,

(00413311, 37 ¢kiv be ]agﬁﬂéﬁate@ rthﬂt%ﬁ]ﬁv@qeﬁl%ﬁ@t bl¥&k 880 |0@®G| BC0can be
t he antlbod GE2 can be assayed in blologlcal fluids

byim& e&’@ﬁ"ﬁ@t“i‘ fRBR Wekdviouidlsbsydesdribed 71 mgropist! kalomdhy Edlowing

| gheked w sthlawavaggﬁseé%taﬁﬁgieedeﬁg&%fq{égﬁw@qgsm@eﬂlcé‘ Bio@lp%(?gccordmg

anti- PGE2 anti body. hi s assay, the biol ogical

sdpplagoust prabgdabente df ﬂ@EmVslttand Erold! bmndpnreiatechthowepgeghat the
d t

G SO R RS o AR AT, 55y 8 BB nty, and

d etreenqmmemﬂed ﬂa‘teplamum ext]:lﬁusﬁ@EIZBt loflpdshbleblmplemgiltaﬁﬂns.

anpl e yersely pro tional ta the u of

0] bl el Bt B R A Bt Ba s LT TR Reording 0 an
aﬁhﬁb&ﬂwnuﬂﬂﬁﬁﬁwmmn PGE2 can aIso be assayed in
blologlcal fluids by a conpetition | munoas

10043t | i ziMghh emzneaﬁ%\c?daﬁlaanea%eqke@wfi G 4d@f1@etsa%%and second
SURBIRNER AR (AN débicabsireddanl i(c. PORRIA9 kR s) HR&-coupled to

ant i bodi es and antibody portions of the invention

prb¢ ertp|oy LAAe3 Waphasiise g@fdeWéQJﬂQ?aﬂﬁ couniRy apestipst gEming| geye., drain)
bO[BI't osYtinero dﬁp qfoh 3/ MQA ﬁ@CQI{ddfs Q:g{q%led g |s]econd terminal (e.g.,
ant| Ies and ant1 body portions of the Invention can
bezates tmltht: ocgatig diitput MEER oA ENiAV3 0y In @ngyast, grrndealo@el{)n is coupled at
cul re c a|n 2. 1in hu ot h

e s SRR ) e nec BTV RICLPGKR 486, chlisdlifba ot
ofsetdnd fenwieslt (e(g], gatOS &> theapctsmvel sut@neVeanbadi MeAt 300t Megative

i nventio ovi.d d for i nhibi.ting PGE2

iy kot TrE R O Fuie Heluses it "ssoipn dyne 450
Orcoapltd RO hir @érkdiin (f., ddafee) HN&BE garueswe ho htamdaGEame 450 is
activity is inhjibited, For ex a cell_ cul

csrphgHIiy fo Brovide shdestredy Veltage éfmeb'rum wg}l peaoscrigd in more detail
anfeldyody or antibody portion of the invention can be
added to the culture mediumto inhibit PGE2 activity

[0044] n t he Thanegitiee ropisanest hegk BRnodicmentation ¢fd1Gng ésmanec o a class of
prQ
CURPARE SodiEL PGS M A B M o ARl ool nogave em
a akicsigaseoade da soeghtive | resishinch RGER aotisely t y)rqpsrtlonal to the
detrinental. The invention provides nethods for
reduci ng PGE2 activity in a subject suffering from
such a di sease or disorder, which nethod conprises
adm nistering to the subject an anti body or anti body
portion of the invention such that PGE2 activity in
the subject is reduced. Preferably, the subject is a
hunan subject Alternatlvely, the subject can be a

o o NN 2 - o a1



t herapeutic agents or pharnmaceutical conpositions of
the invention should be stored at between 2 C and 8 C

WO p010086007 | gi nal contai ner and the prophyl act i BCDES2009/049976
t herapeutic agents, or pharmaceutical conpositions of
the invention should be adm nistered within 1 week,
preferably within 5 days, within 72 hours, within 48
hours, within 24 hours, within 12 hours, within 6
hours, within 5 hours, within 3 hours, or within 1
E%Jt‘lja%maof %%an?%ﬂg Ibeﬁoerﬁggr%t%(%hlil({eﬁeacmz ng%%egltileirgr?sconcﬁctance being
Orfakielr @PSiinCcAGRIBhS 0 Othe PHANITECIC KPR theaagaRidel (TN Mgative
t he |nvent|on is supplied.in liquid formin a
hefietnce dinegl of din negatpys pisgireait of ﬁ%ﬁ Gt 8! ey digts gnyis here

anf ¢aR6SRALEAIE ORedh of e gﬁgtfemces Ryehe m@bl\ytunetm clah BhHusted
formof the adm ni stered gosmlonls sug in a

h é}yrmsmgagnn govdess HaY aledo4ﬂ4atp delesippd lpveh dhergby lfww ﬁlw voltage drop
) _|

TR LRy A QL B B o

rrngOﬁiand a04, hxéliazhtdene@nmgs/ L tramcorid@a@ncexs ey Eb}}s gih chiebstet to an

/. at I gast / gask: 13

| eaé% W olfsiy) o yiae T*h“ ?q*gumé]’ ‘r’ar% Bnadip e “{ﬂafeg‘dacé?rdmg 0

b@ppﬁﬁﬂoﬁs@clﬁﬁdy%nﬁeqmrerﬁﬁtsoétbgl nal cont ai ner. The

anti bo d anti bod port.ions of the inyentign can
[004%e nc%!lgo? ﬁp G %‘ﬁ&?g?&?f%{?ﬁs%‘fe b&?fllfﬁg AeqoFHing to another

S Wintdbinenf &rthdPRv&nber al adm ni stration. Preferably,

the anti body or anti body-portions wll ared as
[0046h | nj EtsAPVD NSEAtYE B tedemblaskni Wpfd1g.- 5 zlsbld%ﬁgtf 1 and second gm

anfeRacina K904 1€ CNHRISLrRRHED R CAMRRA 16 BFRARRELPLNA 300,

ei t her 1 quid | yophi 'l zed"dosage formin
oras almelbed/ plgive vathp@feeengcr topFI&s i Negative yesistrgec behle 350 of FIG. 5

b ) .

LA AR shyfU Sl Ul 5P P BT B e o

bufélegs devicd 402eanth 404. ueing (otlrrd:nt pOUrexds S0 Gs illegchitadras a current mirror
t di It t di hat [ )

SIPSLarE RropRE et fuh B he ST B Hsgm dpvices 402

n?@lgfngéto hm ?xy ;bbt ﬂ)lr :aﬁartiﬁslg erpfoflgtaln@ﬁablaH c@regﬂﬁtﬁ@d’& fraiichOiR well

0 0 I M r a I qul (O

f dPRyY Reihy aﬁfa&géwé?ﬁ PV B eI %@aﬁﬁ%Wé 300 (ot shown).

[0047) YOPhi Hing ﬁé’gg@i@@é@l@taﬁ&rﬂﬁckgﬁb asgl%a@éﬂmos LO0Ho8RIIQRS& 2 negative
opti mal | % . Oher sui bl e cryoprotectants

i rﬁ’flil GHeuit raé%éh%@egrame |0§éheo@@atlmremsfrqgcea|§@ﬁgl fdhn npgative gm
' ¢ PRI 5 ¥QRD! 2, Y
1%‘%‘%&2%9 tBoF Gac?plxl Erg +¢e¥%g’ @83 St aL&{@zgrg&{:ﬁg{ﬁa é"leussle arto
i Vbt bf FiGgui, dtuan doriny)bspiﬂw Itnamdnctim@a@peoif e megative gm circuit, and
pri nci aII hi nne(optlrrally510n1\/p
a egcfe Ui 1E’QE)IO gu?%lverwgg%% knngcl ude gl yci ne,

[004wr gi ni Mhg des@m df@lGnﬁ:bmdﬂe& aSm@}eolo%%qemlegame batcire@Owhere the

timal l rfactants

BTG PG i B e BoRy o B G 36 Aheredapacts

s Ltffftﬁﬁt @Bk -is T (RN AMOBMG et A gy cCRIMBSICT ik ARscRRATRI fi8ddNBy the

the anti bodi es and anti body -portjions of the invention

predfpaiad dPigss caiet nftet AH108eE gfrivhask i othe pitfradiclipry of additional

adphihakifiat A@&rdlﬁgﬂﬂ thid rd'éﬁ%[{ mﬁ?ﬂpﬁ éﬁ&)rﬁﬂ: f@g%hcé{%ﬁg Wt require

as an adj uvant, such as thos to increase the

abewepednamexityr CI@iulsf,qo €tp sI0BFPI e Smcq,heéfr apelilei eeigr gtlarpmy of limited
day@ntibody). A particularly useful adjuvant is

hyglur ni dase, such as Hyl enex(r) (reconbi nant human

hyal ur oni dase). Addition of hyal uronidase in the

i njectabl e solution inproves hunan bioavailability

foll owi ng parenteral admnistration, particularly

subcut aneous adm nistration. It also allows for

greater injection site volunmes (i.e., greaterthan 1

m) with | ess pain and disconfort, and m ni mum

i ncidence of injection site reactions (see

Wo2004078140 and US2006 104968) The conp03|t|ons of
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Tunmor, Extragonadal Germ Cell Tunor, Ovarian Germ Cel
Tunor, Gestational Trophoblastic Tunor, Gionma, Brain
w@eana@orom, Cerebral Astrocytoma i oma, Chi PCiosan09/049976

Vi sual Pat hway and Hypothalamic Gioma, Hairy Cel
Leukem a, Head and Neck Cancer, Hepatocellular (Liver)
Cancer, Hodgki n Lynphoms, Hy@@pharyngeal Cancer,

I ntraocul ar Mel anoma, | sl et Car ci nona ( Endocri ne
Pancreas) Kaposi Sarcoma, Kidney (Renal Cell) Cancer,

l.aryng er, Acute L hobl astic .Le ia, Acute
009! o FTG60RBRTS By E TR BAD B e aordifie o Snother
Chonbatenchy & tRgi@n@isisn Leukem a, Hairy Cel | Leukenia Lip
and Oral Cavity Cancer, Liver Cance Non- S
00500 yng  Cavchewn. e rrérStana%WQd@%de r, 16,4 el férﬁfeaald econd gm
Lydtpiagsrm)z A3 r4t§4 tde LNW%&S E@rt@@ebﬁlpléd@@tﬂe JaMFHPBOMRA 300,
Hodgki n Lynmphoma, ~ Non- Ho ynphonma, Primary
C@the@grle}é pb(bf@gvrgy@ﬁ@mcgyﬁﬁ}ﬁ@nﬁ as well as a tuning current source 550
i
FRLAR0E L TARSE OB NG For LR RS s dorived
Mebaveowih réfatcneooulir 5( By s)ditvel anmfieg ravbtaked bIGEH 850 of FIG. 6
Cafléﬁheéargguedres \Xnartl%pea%%st%/b]{gs ?rarrlr% Pg{[ﬂi R}B)E{lt%ht% %Er:rletﬁc? %%Lcﬁgr%lilr?als of
Mthé grpldevi&ndoz nndvNeskcasdlyg afmy tuding Resrenviibureqd 50.

[OOSIM,:: gd gg Lg%f%%geggéqwhﬁﬁ%g%%%gm&aa ol Ic%r?s%c’lered a negative

M@h @REW, iah@riad ndenifadS @R IRS nei@l ﬁ@@ramtsmh@gp k#Mh@negative gm
Chroni c NyeI0|d Leukem a, Nultmgle Myel oma,

MFECHBA ) PF BICAG ¥ @lSpilgvsrglrarop il tooy franjeopdyetance. Similar to

Pafgn §Sﬁ’1llne%'oﬂﬁj§ls %W%Econ&t?é&@@ 8f ¥ gl%gzitrv AC&Fcuit, and hence, the

Neur obl astona, Oral Cancer, Oal Cavity Cancer, Lip
andluered plrearregwg@erbmmm eRnegOHpwosartsoms? vl degiaernt02 and 404 are

Fi : 0 ' (P |
DA A LA G DAL SSERE g Y ALERS o
L avenbdehdwgand oPeetchrgnh dkvidud® andPadvc canabd ﬁr_rtﬁamnmed to provide a
wg%tw%%;}lsltaggg%r gi%édclﬁ%n Ctﬁrgrﬁ,tag %:ré ﬁ%eavralue!bgﬁfsalrigﬁg resistors 602
Caing 6871 t@b@rmn@i&ahg Canicethe d%br@@lfbthyﬁeQEﬁgn of FIG. 6 provides
Pi neobl ast oma an atentorial Primtive
Nérﬁg%ta&r%%%%m%ygn& it o thg eyternghy provisied ypinecgyryent Itune
Negplcasm Mul ti pl e Myel oma, Pl eur opul nonary Bl ast ona,

Prostate Cancer, Rectal Cancer, Renal Cell (Kidney)

[0052Cancer AcRrdiglyPiieiiegemaldt IG: &theqvideyrddigonal tmabiligess compared to

Y :

SafE BhaT g, FRED, 304 A8 1ot or fikny @ WG Rlcurty g desired
Tiwmuet Garegdive, rediftarce ﬁléneSaHowmr ®epéthe Bywhckiref th'fSIdesign is
C%F%ﬁ%@(ém&n‘rglg%nge@)m %H? resrI otrs Ial(,r]rg%ha qu gs asﬁ%frer current for
CalrbpeCamectiomtig, adviedlbsit adtlitionbheammus inNee KC. Thng elfis msigm may be
Cccul t .Pri

SHPLPEETE o SIPBEIRTT | 0 NS o LBg Gl il being able.to

kaanﬁﬁMﬁmJa@Ebhﬂbyﬂpmgﬁp Testi cul ar Cancer, Throat
Thynoma, Thynonma and Thymic CarC|nona Thy

Cance r,
[0053tancer FIGy &b uqtesiacxapple n@ﬁ&%@l@tﬂﬂ%@%@éﬁ&%@éﬂll% t@ another

aqgmyaﬁkﬁ{mﬂg?§p§ﬁbgnal Trophobl astic Tunor, Ureter
and Renal Pelvis, Transitional Cell Cancer, Urethra

[0054Cancer Aswh@rlil,m@ga@an easistangnlloeked S0 AIF1GK ’émphléesgaﬁfc@daecond gm
Vadi
ateRR a0 as (o oS K, PR LR PR b of va 300
ared dvickibal shibsrantially abeva otitherfeaspeotEIGt heHowwem tunldke the prev10us
provi des a nethod for detecting the presence of PGE2
in a sanple in vitro (e.g., a biological sanple, such
as serum plasma, tissue, biopsy). The subject nethod
can be used to diagnose a disorder, e.g., an inmmune
cel | associ ated di sorder. The nethod includes: (i)
contacting the sanple or a control sanple with the
anti- PGE antlbody or fragnent thereof as descrlbed

I T o o



Spl enocytes obtained fromthe i muni zed m ce descri bed

in Exanple 1.2. A were fused with SP2/ O Ag- 14 cells at
w@2018006079f 5:1 according to the established neCTO82009/049976

described in Kohler, G and MIstein, Nature, 256:495

(1975) to generate hybridomas. Fusion products were

plated in selection nedia cont ai ni ng azaseri ne

(Pierce, Rockford, IL) and hypoxanth| ne (Pierce,

Rockford, IL) in 96- vveII pl ates at a density of

2 oL e SR ol LSRR BT o ac

Superiig) adits stéoamteanil Wel.,|gap ot idgagvd it YouR of LNA 300 via
coI onies was _tested by ELISA (as described in, Exanp

A T capesitop RE>. gpe ¢ 1081“4%#& FapRRy Do ieied At mox}%@rmmal

C QRg! %ﬂﬁe? do tRe §§S\ft@\read)ut1§’dtf‘f/&ft€ i 108K 13081 vid ra%@d)rﬂlseapacnor 714,
i nclu bovi ne t hyrogl obul i ns, keyhol e |inpet

hesidgiani ﬂ<e PEYIUR éesg@«s QRT KIS 6. nelefiveviesiskanas Wock 350 of FIG.

( AmnEl‘aHés ttun‘rrlﬁ) cuﬁé{g soulrcehﬁ% 1%&1& %gl%é ¥ th%%gcoglé?ezazr)al (e.g.,
ce were one of the con

P@E‘r) Pf otahi gm clovipd ¢ andad04des aesishasl 70 ak a@ﬂoI@pbct@elﬁ In this

oS B Rt A TP AR T a3 L o0 RS gty

h)donpld@tmgomfdoﬁmanmm @phdifoo di4® and pechitd erhinils BEER dveices 402

BTN oA SRS, S5 Shag] e 2o st na

[00sspxanpl Q’hé néaabive fediehdeltlcRtI50 AediiitofGhar AGtAl oéﬁ‘ildle(i’éﬂ aglegatlve
Ant i - Prost a%I andi n E Monocl onal Anti bodi es Hybri donas
prédl GETHY 28k thpBaeude 9h thepnspatimaesistapeen@nggl ed the negative gm
acc%%ﬁl@l bPg1d.07 Mh%s%y grOBOmWI Y %@aﬁ‘s@oﬁﬁ%cﬁﬂ& ‘Pﬂo%@g this
by I'rmting dilution everal anti bodies, named 19C9
ARiEQIgR AP WSS RO dsq@@momtr@l theyy thpdespenefFG iodstaseerpacities coupling

fii e
A A B nd AR 0P PR S0Y ST P FEEE Bl a giterent
| Moltdge§ Fi gures 1 and 2) The specificity of t hese

nti bo was ther deter . .
100567 0rmet PR B5 GiriEh o Bt GUEo ARy 1 r s an Gl noise while
desiewingedddsignbx@nmpdre adculatdy cdrakd @csddd arhaldlt ©f Begative resistance -
Affinity and Cross. Reactivity of 19C9, 4F10, 15F10,
ArRACEBHORRRT 0 dstBS 4ribacks 0 fl-ﬁh‘ﬁff’rlﬁ“%f% 319 %‘Ed;@‘il%’n%ﬁ pprasitic
E oApdcithiRd 86m BYe lcBuptinkr @pddisR! 202 I&Choo! pgk, BXQABi& may be
2.1: Human Anti Prostaglandin E? Anti bodi es Sel ect ed
Frappiorase fPimspplsatipirathatarnaibso dyore inscaei @aingywhile Yging gble to
De‘ﬂ%&@él Tlﬁﬁ@l@%h@%eql‘%'r%glc RicLysi on(tm) mRNA di spl ay,
human ant | - PGE2 ant Iles were selected from
[0057hon- i milGe8 Hhuﬁmtesaanthmopily nkgaiv arcsigndgyblodk 350 weqrding to another
d| spl in the single chain Fv (scFv)
Hﬁ) ?Xne}}\n? E lavg%f\lron 'no aci d sequences that encoded
[0058!])I Ot i nWsathedn, H@Rt-lvebﬂendmﬁtg Idadkv3 30r ot FIONS inelindes first and second

col | ected usin str aV| in or neutrav di.n..na

BE i et RTerarPh vich e Sepcr bGP e nefative g
mMyikciip bEFI®UNEe@ficalie| @6k h@g’ﬁtlveBgllnkste%thSQUtan@ sﬁym@m@bs‘eﬁl@t and
aci d sequences were subcloned into glasm

surtaBIsE dyiceh et Bi48F (e o MiAT rumisid CI%%FWEG&P the output of

baqy g r3b@| asGRIQBLESHNR rv@tlplle?elfﬁfée ft(p FIG Y HRE QG@phn capacitor
anal ysis and confirmation of their PGE bindin ?

satte canplingegm Weviel HY sdbaspcanddamiipal t(pre.. 2ty @rtge negatlve output
t VH a2 E e

Wﬁel\é&l;E h&étﬁﬂgépgoa? gﬁey&d%ﬂcﬁe& (paﬁi"ngttogL@Lﬁc.{a]ls,glg)él%Qi g \%ﬂ E%V%én%4 at its

| g peressil (. mw)yo hbhabntrenaitiuit FotttaoAINA c ol sgsistors 702

and transfected into COS7 cells for 1gG expression.

The human 1gG contai ning COS7 nedia were then used to

confirm PGE2 binding by ELI SA as described in Exanpl e
.1.A (Table 3). Table 3: Binding of PRCIusion Library

Derived PGE Anti bodies To PGE - Biotinani de (0OD4sn)o

10.07 10.04 lo.ii 10.04 10.08 10.08 10.07 10.03 1|

Tabl e 4 prow des a Ilst of am no aC| d sequences. of VH

[P ———. g,



acid sequence of SEQ ID NGO 133. In another

enbodi ment, the binding protein capable of binding NG
W@ 2 0/PeEE29 has a reverse orientation and conpriBEEUS0DNVA9976

heavy chain am no acid sequence of SEQ ID NO 134 and

a DVD |light chain am no acid sequence of SEQ I D NO

135. I n an enbodi nent, the bilding protei n capabl e of

bi nding IL- 17A and PGE2 conprises a DVD heavy chain

am no acid sequence sel ected fron1the group consisting

. NO, 136 L D NO. i ght
cﬁ&?ﬁ%iﬂﬁsﬁgvlo%%F%‘pE%[d%ﬁ%c nd gi“é‘@tale - 9%%&05 vide 402 and
congj skped@vedy, tSEQidsing Nﬁ}rerikiiﬂotasﬁdw@EQlé E’rsNﬁkgaﬂ;(ﬁngmhfhgaBlO is
enbodi nent, the bindin rotein capable of binding IL
1 RS EUniRSEY the AP %&Xé%ahé%m rabere Wih ﬁ%fergeqedto FIG. 4,

S QOREEIAG @heogecmégal\'ﬁ%m %?'\a% angl 1§5‘cr@'§QothQ@ to ARajufhua BT AR first

aci d sequence of . I'n anot her
en@é@wm@m stageiyd 0 gf ‘ihé i SBEDY @ﬂrﬁl terael (€6f dstimdif g deyices 402
i

RS R e ek T S8 10 oL R AR R R0 510

amdd§2mvagwughtMSMEBmkahﬁﬁQOﬁEKE &émmemmduéﬁtSE@mnamSomC%
odi ment he bi ndi n roteln bl e

N(g3 aﬁ(g |84r1]6 C(?ulypeldetn‘?he Goulg&észof tﬁe SerCP% Liced %Vy Cﬁglllensecond
an;ntage samlrdj tsatpaRNeg., siedue)cdfegin fdevdeost402 agd G0p, adnsicSisiond 850

O ea oL deren Meciapo Sie Reh LebiSe i B i 0na oroup o

[0059§ ONSi StriLKB gegftlvesEé@s’ta@cé\rola- 430 aRthnFERIGED7 NQondlidred laNradtlinear
enbodi nent, the binding Efoteln capabl e of bi ndi ng

| (eEHIVAHEsiMTED cisewip PihsEsthe neantwisasdythe agativa ipvivange ilneg| is
S e&[\:ﬁﬁ@&ﬁle%sw%@ !)Qefh@or liégb 6}"}1@ c@m%y Bokidgﬁéooghﬁbﬁltﬁﬁﬂd}ﬁe AC
acid sequence O n anot

erdovplingebiasing h%thm %@uﬁ gﬂlpws)@@ﬂflnleehb@ldw@mofHdmeﬁm g additional

I P [
o B s UERS SULCHEL GPaL, FRPRE PR
14:%51@111 (haa bE)‘dﬁ)rprg}am for Iapplmamns nlmt a@lude sequimestyofhiSEQIng able
O q%a e 'F ? 1’1’16 n nitr nidlneg prOteIn
B&%‘i BpYtG 9\‘8 Wy P "é?f& ?D&Eée Ec?ﬂ]bﬁ“% § a DVD heavy
[0060¢ hai n amt Iﬁﬂg(ﬂﬁg El@se queheh sialsest ackativorssikiageeds QP as externally
con3|$ g % Q1D NO, 144 and SEQ ID NO 146; .and %O
DVISPY. gRRINE fyafe ngﬁ%tws TERIICE S HOBBYBeRasAl Y I5h RS block
grPuPis GRNSingll ne @y SR HpeNNor nlﬁa@w@@&wﬁgl@ Ict?c&l@ add fhay be
In an enbodi nent, the binding protein capabl
bilAglegnied a6anyItRGEm B bRIFY g ase oDy 9T ScyhtamnFor example,
amegﬁlvgc%legstﬁi%g %?&E%S@fm?z@te#rgn bje41ﬂ1 mm%d Q\s/g éldugfét current
cha'n amno aci d sequen 145, 1In
anoirieewitk plyeakibieerutput rdsstobian dhiilh e fblmlsmdnn vaysalsiad bofow.
[0061@'0:‘;,;?r P%ééL% qlﬁs}gq%s an examﬁle n%ga[u%/ %%%t%nc%zﬁlogc%gﬁé :%%ceor ?gdtgg other
|anm6mnkﬂaﬁammnaxmvm i ght chain am no acid sequence

f SE 147, i pEnt b
06207 o o AR BTG DA (SO, ) PN plpend scond

C QUREhtSBIBross Q‘«ﬂdamym& atsh caidnd ehided 9l 0Sie GQU@NELto the output of
selected fromthe group consisting of SEQ 1D NO 14

artdVASER Vip figdterngnls (g8d dRipgbits gl@rﬂ@ﬂ&%a@ g M%tra@iwéors) and
S %H{%@@ & 8elesdhnd c&ufrﬁﬁrﬁlitn%? o9 QPthE Qi@s-qt 'cﬁﬁérﬁ gnl%rsstﬁgi lidPminals
NO. 149 and SEQ | D NO I n an enbodi nment,

bi(adi riguiselotish Hecspetsl @Htﬁlt iplimels gstalsenigalg de@ dlamhrwegatwe

[ D

%%%%%F%[o&%g VJ 9'%%%%%@&%11 i a?xﬁ%‘##nr%ﬁ%b*efg ©%0, which
sag @t & mﬁgrﬁﬁd@ td)hbmega;ng reslsmnam Rk g rprendbaldhymibist girctiin €l hus,
bi ndi ng protein capable of binding Abeta (seq. 1) and
PGE2 has a reverse orientation andconprises a DVD

heavy chain am no acid sequence of SEQ ID NO. 150 and

a DVD light chain am no acid sequence of SEQ I D NO

151. In an enbodi nent, the binding protein capabl e of

bi ndi ng Abeta (seq. 2) and PGE2 conprises a DVD heavy
chaln an1no acid sequence sel ect ed fron1the group
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30, No. 2); pTT3 (pTT with additional nultiple cloning

site; pEFBOS (M zushima, S. and Nagata, S., (1990)
woRabed®7aci ds Research Vol 18, No. 17); pBV, PONPUS2009/049976

pcDNA3. 1 TOPO, pEF6 TOPO and pBJ. In an enbodi nent, the

vector is a vector disclosed in US Patent Application

Serial No. 61/021,282. In an %her aspect a host cel

is transfornmed with the vector di scl osed herein. In an

enbodi nent, the host cell is a prokaryotic cell. In

an t her nbod t he t cell is.E.Cali.. In.a

IR PR BB oTEne 20 R oSl 10 prvid.fidtnie ey In s

| Nieig@t hiefene MGsH MROtand 1920 IMK SENDEC high! thank&n8@H@CEsS Bhich

fromthe group consisting of a protist cell, an ani mal

céPntalgs aggquale faspacy. ab%l%*ﬁ’t TEBYE DA% cgrr?rgnt@a@pe@éq |1t will be

| rhpﬁl%Ela@HQBehetﬁls %ﬁ“cﬁﬁ e usE(h@o Bﬁﬁidecﬁéghtldesreﬁstance in not only
manmal i an cel |l including, but not limted to, CHO

Ccasferygal cigpgt, apnﬂEraatl@@ ¥ algo pinglgandadapplicatiens agavell.
acchar 0 :
s 3 RS S o hABng” B RSB At a7y e

dnhﬂbn@mmeé@mdmfmﬁyDfesnmanenpeQMmaﬁﬂﬁbmbﬁﬂsﬁmgnﬂﬁﬁnedﬂﬁnL
n?nt@r%@ptt r0110n tHI%EL#I'héeSIFI%;lg e)é}éee tlcallqom %XI% tl‘lseséesued output RF
sh@@b lafdni tEs (thl[’ﬁ)-olﬁhfepttﬁluﬁs \beconlh eqiNet inethplitdé) TheSIIP3 is an
Pat ent 262, 028; 7,429, 486. Anot her. ect .
C TR, 01 iRG et hie R 1P BB e B gint i
Prvdched) A &6dueebriby @i the GREAM dusitl REctoH] theMbRE 0B R Yir@Ecan be
of the host cells also disclosed herein in a culture

nedraseiFed &y thondse figns MWk The NEfpeasyehesniaaon plethe Slgnal to-
bi Pelic REL PRRIRE balised By @R ARRd I MRNEF sigteHR70 of the
bi ndi ng Eroteln produced by this nmethod is a dua
[0064¢ peci f iTeble dtprewdsds examml¢ pidhukgion dee edmparing 1IR3 pad N @otlosy several
7 t ot e p
i h@fégﬂﬁgﬁﬁglgm ?04’ 8@1(%3?%&1 p@.&)#&%{; dtl{eé? rdgalcéa { le [ g%ggrgselﬁ%d as
prdiffecmres fiomaa parventombil NAndeegh matiiopt Qidl% %gdnmé rdshly@nce (e.g.,

bi pdi ng pr. i,n produced is a dual specific
t F?$§%P§ﬁ?kgﬁﬁding protein. One enbodi ment provides a

conposition for the release of a binding protein
wherei n the COoNpQettettmtoiiiiai=--05 tion that

in turn conprises @es%rnyshqylg,l(&gﬁgl bi Nl (ﬂ% pyotein, as
di scl osed herein, and ah ingredignt, an | east one
polymeric carrier. For exanple, tfthe polynefyic carrier

is a polyner selec@&? fom gne o nof 8of he group
consi sting of: pdql gcryllc acidq), 8 y
(cyanoacryl ates), Eoly am no aci[ds), poly

(anhydri des), polly Kﬂép5|pep%ide), POty (epters), poly

(lactic acid), pdty—<{tactirc——co-gtycotic id) or
PLGA, poly (b-hydqrBXyBufryate), pol yro(08aprpl act one),
pol y (di oxanone) ;}pely—fethylenetgbyeeol)—poly

((hydroxypropyl) |netchacf yl am de, [poly 20
[ (or gano) phospha4dene] olyv (ortho esters)l poly
(vinyl alcohol), poly (vinygpetolidone), maleic
anhydri de- al kyl vinyl ether copolynmers, pluronic
pol yol s, al bum n, alginate, cellul ose and

[oossgel | ul egedeo iy atdryasilluaakih@@ensighal REjedtion ggltBE pRsence of strong
hyal uroni c acid, oligosaccharides, glycam noglycans,

s upﬁ%f?rélaceﬁtﬂ% Hrippa prgpEe rew@w&éol%%&%%lag {prerigus embodiments
t hgeafvenfoy exanpl e, the ingredient is selected from
t he group consisting of al bum n, sucrose, trehal ose,
lactitol, gelatin, hydroxypropyl- b- cyclodextrin,

nmet hoxypol yet hyl ene gl ycol and pol yet hyl ene gl ycol .
Anot her enbodi ment provides a nethod for treating a
manmal conprising the step of admnistering to the
mamal an effective anobunt of the conposition

di scl osed herein. The invention also provides a

phar maceuti cal conposition conprising a binding
proteln ~as di scl osed herein and a pharmaceutically

T




Figure 5 shows tenperature-induced unfol ding of
Adal i mumab (1gd@ ). Three unfolding transitions can be

W@ bawageodenonst rati ng unfol ding of 3 domai ns aBCT/YRI00HI49976
for antibodies. Tmvalues are 56.9 0C, 67.4 0C, and
76.75 0C (pH 4.3 buffer).Figure 6 shows
t enper at ur e-i nduced unf ol di ng ,of D2E7- SL- Hu2B5. 7
DVD- 1 g. Four unfolding transitions can be shown,
denonstrating unfol ding of 4 domains. Tm val ues are

8.8C, 68.6C, . 00C, a 83.4C H 6.0 buffer) )
[00“% gure S"i‘n‘élﬁtb%ga?ae}?pséq@g{‘ Pt ﬁ’é?ﬁl?i‘greﬁﬁf’%ﬁ CeFgng L approximately
Adat7s mua .4 | @& Yeceilh @8d W banglgrdng skl GR&tie@aroded 1700
shown, denonstratjng unfolding of 3 donains _ as tyﬁical_
f OYHZ k¢ 8- ERIMES Wirgleiscompugicaian yaten).gherezie seigggion gifje receiver
8Fhad bQr cidlc&t dkcink @S the tdoBhiRhds §obs RSCHKAr QA  TecBbn Eifh@ncement

I nvention This invention pertains to multival ent

arfemp pegetive Tesiprger aluehimgll ergmpleoregery -6)9atims tof5000 ohms are
bi-ndi t ar i . i i . : :
001 O A, SEREIARRL Lo 8 o sion
i mmvegl ankyu kihtbe (Covidqueg presemall hpiam ameppltceldlalko a wide range of any
" SIBAR! LR Sl Pl o TrlR T Beelic ERjegyreauirements
medkd shgwa uahagpsirhgesly 1Veihad#iontl inbandgdines dMvedtr dfe desired
t he ip%gq%ion to detect specifijc an@%gens, githeri

vit§8! 1oF therdmAlley) valug of pegtivg ES A MY SEYRd; prgereas only about a 1
| niEedditdnal ddil B ISuRdar ik SR cREfftqeshcherek BIGS ¢o @nbirdtésCihat a
and technical terns used in connection with the

pro&EEien ADRIQYSBt sHapqleciyiie afha HeeYATnls thengtesgice of strong
CORRRREYccWMR SR BYint DBy 'ﬁsi{?% a HegHi@rYistdnkd bloki aldding to
art. The neani ng and scope of the terns should be

c | teayarionpembasimentyofitheinespgine. of any | atent ambiguity,

def i ni i QRS %‘i‘ot}{% 4640168 & Ny fj2fse aﬁﬁr@%ﬁg(?%latoé{%wﬂﬂ@ﬁts of the
di ctionary or ex Finel codef ] ni ti on  Fur her, "unl ess
otilvemvibis eanrieqjuder eethdals fooperfoxthing shenfgudtians, sepuascesiiattions and/or

include pluralities and pl ural rps.shall i,ncl ude the
& Pt ootk R G P BB, FGL D0 o RSt iiing o
! ?ﬂdﬁ(ﬂf for uﬂlbes/ﬁlgl%gdiﬁd sdnaR l‘a\&:fti&ing froi bk Embds?mau df hige inﬁﬁltion.
of the term"including', as we as other forns, suc
ashs valnuﬁlss}neﬂéﬂﬁidmﬂx Relde Egeivinggan jgput sighpk 3t g, pyt sipge (block
t ernme), PHAMIRS an SuBIE Bional OfncluaPBPO P&Kive &nﬁﬁmﬁgg% Bot Bositive
el ements and conponent's conpri sing one unit and
el Qifh tesmigARNd griser BRIy PUhyritagy i TeseVRom Pt RERINglnE response
DA, pHTEBE(ARRAIOOE Bt BBy HNREHIR Dosiiye and nesaive
t ewtmit goemalsfhlodel 130akud piogiling andgttiveassivigice betivaen the positive
bi ol - I 1 ¢r obiol ogy, genetics and
pﬁb?%%%hgﬁﬁl'ﬁ%ﬁ%%%hég%%kgﬁgﬁistry and hybri di zation
[0067glescr i hecdnhesremoreaeeeniphag eent@ldimdanowine dndtioomieatiyed may be
used,in the. art., The t hods_.and techni ques af the
prBElsmEniefy i PRIyt eS%S‘EVﬁéer 2V 4er Poritsd CYREBYR ngepest I
CanypRiichRA@ sifRiaRQeise fBdtlonk MaWBe kidrddnm @Mttandhieted over as one or
asdescri bed in various general and nore %ﬁfcific

r SRYUF dREESNR QF Coeeorcd ComPHeTTreRfiable Bim-t (reRirsEdablp gnedia
PrigQ &Nt bsReembliEALdrRe: HAliL SR QhiifhMagsh hbdHh fRIARe any medium
Enzymatic reactions and purification techniques are
pehftdpetitaten dersfer ofgr emmuan reesany fivm gnosplags ®j awathpiond, storage
a I b S L, r e

P RTTRTEE A ORI sy KhP pEakestieady, £ESEMGABY wpy of
t heanplbomdtnot impatomesheh esmputer-teedshle yedes capfcomprise RAM, ROM,
anal ytical chem stry, synthetic organic chem stry, and
medi ci nal and pharmaceuti cal chem stry descri bed

herein are those well known and commonly used in the

art. Standard techni ques are used for chem ca

synt heses, cheni cal anal yses, pharnaceutica

preparation, fornmulation, and delivery, and treatnent

of patients. That the present invention nmay be nore

o . o g, a



U S. Departnent of Health and Human Services, N H
Publ i cati on No. 91-3242). For the heavy chain variable
WO 2000079 he hypervari abl e regi on ranges from BEA/082009/049976

acid positions 3 1 to 35 for CDR, am no acid
positions 50 to 65 for CDR2, and am no acid positions
95 to 102 for CDR3. For the Ilght chai n variabl e

regi on, the hypervari able reglon ranges from am no
acid positions 24 to 34 for CDRI, am no acid positions

P iRoh], CRLROREGH R Rl C%?r oSS R ot pother

C ahigthefeidragd deyicegbesdyi dilhdi gleﬂﬁlgi @it céh bhided andarigad ytore desired
vari abl e sequences. There are three CDRs in each of

t HEograpicads ia theefgimp ASIngruCtipns o da yirugtuesAngd et £47bq acegsted by a
c %hﬂutei’\m&h agy %0%%&W§tp%e%rmeMH@ﬂt@r—%le hBdium. For
each of the variable regions.” The term "CDR set" as
usEampler lé ithe yodiparosis ttegngmiged fipmat WeliiteesCOPRY! tOHIRE It pource

o S gt ke 9100 Ganeblf L1608 I .o

defirded tahhdlegiensuclh agadordi, mgh@ (Ilndlrﬁlf:@W@m tksglstﬂle iweaxial cable,
gpﬁnﬁ?%{%%}ececﬁmglgo%%:ieh?ﬂeﬁld b‘?o i ggallrte} $ K¢ 2;{0%%6&;1%011 asIf %%reed raglo and
| neicioimat € areoihclégall inhthe Beﬂh&srdaf roftiirm( ]ﬁﬂﬂandadh@b (3 99 Derein,

nat only provide n, unamnbi s. resi dye nu
oy LBt DD et ey Qg egTagee (SVD). floppy
antidkoflyblulelt dat Sehepy @Mksd@silall)}l‘ e@plr&@lcé asﬂa dﬁa%n@ﬁ&iﬁjﬂ awhleas discs
defining the three CDRs. The be referred
aderatiee detprpticaly Stith; lﬁeﬁn@m@@mq@é P%the eimy@ hepldplashe mgluded
Wain th@'s&lpe o Qel‘ rgathlé h@gi4) and Chothia et al.

hbture 342:877-8 (1989)) found that certain sub-

[0068bor t i orYshilgi thmfomglqmahsctqs)ﬂs shaiopilusieativd gmbadengnitseef] the invention,
Y
DaPULIR RGNS RIS PRIBL. NSy RSB S 0L iEh i
suhpqmng lﬁonsthwe;cwedﬁsnhg niateatonass liéﬁnedmyah@l ap®nded ¢dhims. The

H2f ?ﬁtlogsn af’tPPSaﬁPid/?rh éciillOélgV p qh%lrﬂgch?t!e é:?aélﬁ% gna accorc{ance with the

E:hEéSaﬂ)@h GinmevBlof - theﬁhﬁﬁlﬁoﬁh egbﬁbt')éﬂ haeyn fed l'n@l; l%;ﬁdﬂd)rrﬁ?li iaSiny paI}]rticular
ot hi a CDRs I C ve boundaries, that over Wi t h ,

KeBa EBe rm@iemgrh%%m lefrted E%W?ﬂtwa RS ds%féll?&awl%@ed in

Withé s&@ﬁa%@ﬁ%lu@ﬁse&h@é{%lﬁ&?ﬂnl%Slﬁﬁl'talﬁﬁﬁl tOYhePa Lﬂ’eﬁ‘ is explicitly

(FASEB'J . 9:133-139 (1995)) and MacCal lum (J Bi ol

26%/(®Y : 732-45 (1996)). Still other CDR boundary

definitions may not strictly follow one of the herein

systens, but will nonethel ess overlap with the Kabat

CDRs, al though they may be shortened or |engthened in

light of prediction or experinental findings that

particul ar residues or groups of residues or even

entire CDRs do not significantly inpactantigen

bi ndi ng. The nethods used herein may utilize CDRs

defined according to any of these systens, although

certain enbodi nents use Kabat or Chothia defined CDRs.

As used herein, the term"framework" or "framework

sequence” refers to the remai ni ng sequences of a

vari abl e region mnus the CDRs. Because the exact

definition of a CDR sequence can be determ ned by

di fferent systens, the neaning of a framework sequence

IS subject to correspondingly different

interpretations. The six CDRs (CDR-LI, -L2, and -L3 of

light chain and COR-H , -H2, and -H3 of heavy chain)

al so divide the framework regions on the light chain

and the heavy chain into four sub-regions (FR, FR2,

FR3 and FR4) on each chain, in which COR is

posi ti oned between FRI and FR2, CDR2 between FR2 and

FR3, and CDR3 between FR3 and FR4. Wt hout specifying

the particular sub-regions as FRI, FR2, FR3 or FR4, a

franemork reglon as referred by others, represents

Y —p— e



The phrase "specifically binds to" and anal ogous
phrases refer to the ability of antibodies (or
wa@pitgesrcal |y reactive fragnents thereof) to BECHTS2009/049976
specifically to analyte (or a fragnent thereof) and
not bind specifically to other entities. "Specific
bi ndi ng partner" is a nenber ﬁﬁ a specific binding
pair. A specific binding pair conprises two different
nol ecul es, which specifically bind to each other
t hrough chem cal or physic%t Therefore, in
addition to antigen and antlﬁgg@gsp60|flc bi ndi ng
paWwHA PIS CDAYMIED Isaunoassays, ot her specific binding
pairs can include biotin and avidin (or streptavidin),
car bohydrates and | ectins, conplenentary nucl eotide
sequenges, Rfhekahs @%ntﬁg §19519511ﬁ€19|\%‘e%§§1e aﬁ@hﬁ&tceﬁlﬁmes
and enzynmes, enzymne inhibitors and enzynes, and the
| i ke. Pvheysagedormedof d oty ey germatat Browiding apeisitige output
I I
o et B € o Tl MALIGIR o FRERI LS
| Mmunordaat tauk ceydal i partileth avithgtherentper sagenaldudafigured to filter
a%tn,f (f\% gg en ﬁﬁ%gnents and anti bodi es, including
e M AN 6ﬁ% dna? anti bodi es as mell as
conpl exesgatifve &gmmesbloc&md)uplad inepaile( whic the utpgt stage and the load
fr%%nents of variants) thereof, whether isolated or
r é&8nbi nant Iy produced. "Variant" as used herein means
a polypeptide that differs froma given pol ypeptide
(e.g., IL- 18, BNP, NGAL or HV pol%pept|de or
ant i - pdl ypephs depasaiesi ploglyim il n WapkeHotha diegtiye Jeriense ock is a
t hReafditkah QBndRtalee cdcﬂﬁ%hﬁﬁ%ﬁ?@d’ toHe0VEdd PRega¥e resistance based on
conServative substitution of am no acids, but that
r dniggingsondioryiod bageraedre agitvie dptiges afcludee lrgthv elmcult
pol ypeptide (e.g., a variant IL-18 can conpete with
anti-1L-18 antibody for binding to I1L18). A
conser ¥at i vEhs ubpdratuisitafoclaimf lanwbareinothac hapative eesistance block
r%pla0|ng an amno acid with a different amno acid of
i THPE properties (e.g., hydrophilicity and degree
and di st firssthisoshdadtahadegre Wwidgh OIS tehﬁlnﬁleé‘ditgl&d zedhd @ositive
the art as %éplcally |nvoIV|n%Hﬁtntnor ch Thes

E?ﬁl’g]ﬁl@ theontpit stage-apd; arse ?rﬁmﬁépqup 0 the negatlve output
cqa§hg§5fmgoﬁ@§“m¥grggath|c |ndex of am no aC|ds as
understood in the art (see, %i Kyte et a
Mol . Buadlecontsmnscr@@mm@ Mgszyv a fiké 19iéad e@mtﬁddo ithrceseative
of r
. RERE bl RBE Ak o RARRER R Aot kg et
artemuonad of ths outputsitage] ar hydropathlc i ndexes can be
substituted and still retain protein function. In one
aspect, am no aci ds having hydropathic i ndexes of 2
are subdst it Theshpabhe diycthinphiwheeint tic aégaing reisaacdslock further
al so can be used to reveal substitutions that would
r e8P n proteins retaining biological function. A
consi darratlhgmolfage tdi@cetabdﬂ@@m 4 ihertl ttytndifal 3B GirA Eafl o dictance

t he context of ermts calculatlon of the
grésyice aid goyelaf t%@ﬂé&‘émﬁvﬁ?fc}mw& tfapseondyaipaee e e tuning
a %ﬁ%&iou%%ﬁfg%&héﬁre@?@p&@ﬁl@ o GRGES S0l 16 g{ert‘?ljstaﬁrﬁl second
wel | with antigenicrty and inmunogenicity (see,
UtQHSqDaﬂUCtENGG deviss4, 101, which is incorporated her e| n
by reference). Substitution of am no acids having
simlar hydrophilicity values can result in peptides
retaining biological activity, for exanple
i mrunogenicity, as is understood in the art. In one
aspect, substitutions are perfornmed with am no acids
havi ng hydrophilicity values wwthin 2 of each other.

Bot h t he hydrophobicity index and the hydrophilicity
val ue of am no acids are influenced by the particul ar
side chain of that ami no acid. Consistent with that
observatlon antno aC|d substltutlons that are

. L, . o T




greater than the mAb due to avidity. Such DVD-Igs can
be enpl oyed for cross-1linking surface receptor,

W0 paoea®® neutral i zati on potency, enhance cl eaP@nUs2009/049976
pat hol ogi cal proteins etc. In an enbodi ment parent
anti bodies with neutralization potency for specific
antigen equal to or better than the desired
neutralization potential of the DVD-1g for the sane
antigen are selected. The neutralization potency can
be assessed a target dependent . bi oass where cel | s
of appropr s AbvetyiBh T shiRe: A ThuohP 2erevs FyRiaed Fogtfurther
prehipfiessat i on or cytokine production) in response to
target stinulation, and target neutralization by the
mAb cart (R eErenhioussesrEpled o athifd damieh ahile first fapiepductance
| Byice Bl RPIcE &) a fittd edrm@ABoNROQREHRNBIN RRLIRAEE 88/iGaMRe tuning
perform potentially several functions. Sone of these
f umEERtoRyrea being conBgnrecth toTatgv e B, bigtiegs eurfaphéa fherfdrstcand second
b%r%%§ﬁ&§ﬁﬁp93vﬁgéh in vitro assays (e.g., cell-based
and bi ochem cal assays) and in vivo ani nal nodel s.
Table 1. Some Potential Applications For Therapeutic
ANt | bo%i es Sa V\'ia}apus doif Scflaﬁ n%t wﬁel:'lrgi(r:ltdl le%ind ec%rcrrriltbg drcci, 1ns a current
t he exanpl es hEPEISih “fabre ¢dn be 'sel‘ect'edt's
aahiney ecdesp aedxttiartagegitirenoaldgosmding 4 wirrdtd omreat.
sel ect ed parent nonocl onal anti bodies can then be used
in DVD-Ig format to achieve two distinct functions in
a singlye DVid @;])pmiui%céﬂ @aimFOr weX@nPRh@thid BMnd1g of @k M6t and
generated by selecting a parent mAb that neutralizes
f useand oifpnggonducsiiies ideyigesc e glerth csistingdy serrled fiq gheatuning current
PaLERE td Py ilh@kir&NNARGESF thd BT ADSE& T trdnsPHdNOhRYIdeRLes.
protein. Simlarly, we can select two parent
nmonocl onal anti bodi es that recognize two different
cell syrfac r . .W th an agoni st
functi%h on%%% %?gégsfgﬁggﬁ g gwgther mMAb with an
ant agomhes secbuh ¢¢rmdmalsonft shedfifst ene necand ceptsomduckives edetvives are
sel ect ed, nonocl onal ant.i bodi eac ith a distin .
7 OB R B a P T Rt ReLolhh gy o ik e positive
mougsitteeminbiadf th dukpup @8ge &Spdctigely,wad di sti nct functi ons

(agoni st and ant agoni st) of the sel ected nocl onal

ant i bodi%e¥cH tgraTily Péthﬁtﬁr%aaﬂ accogyl fppsgoidpctapggglevices are cach
antagrelyshifled@Rachif& reanfouRedi es to cell surface
receptors each bl ocking binding of respective receptor
ligands (e.g.,EGF and I GF) can be used in a DVD-1g

fornatg‘Cbnyﬁ%éﬁé%mm pdgﬁgggggrﬁ{ic anti-receptor mAb
: j .

(e.g.,anti- E and a neutralizing anti-sol uble

medi at dre fewony terminals] GFithe? firstnabd casondetrgetaduaehct olevices are
mak .DVvD-1g.,1.B.4:° Epitope Recognition: Different

réﬁ %ﬁ?ggfoggg%éﬁﬁgmﬁﬁ§ﬁperforn1different functi ons.

For exalipl ermsipdc of the firggindnsconll taneyiidikiang dentces aretcoupled to
with the cytokine receptor to bring about receptor
ac¥?¥t i on” whereas ot her regions of the protein may be
required for stabilizing the cytokine. In this

i nstance one nmay select a mAb that binds specifically

to the PecepbofPmitfusrdctaing: Pagietns pesive Fraisepeolpefurther
andnphgieby bl ock cytokine-receptor interaction. In

sone cases, for exanple certain chenokine receptors '

t hat biadbirdizanseqndactiicg davige with gistiterarinab compiedte atthied terminal
ep] ' nki.n CepL:0r) i :
o Ry, L A R TR @ L RN B o GRE1a i
i nst ances, nonocl onal anti bodies can bind to epitopes

on a target that are not directly responsible for
physi ol ogi cal functions of the protein, butbinding of

a mMAb to these regions could either interfere with
physi ol ogi cal functions (steric hindrance) or alter

the conformati on of the protein such that the protein
cannot function (mAb to receptors with nultiple |igand
which alter the receptor conformation such that none

o a1 e - T



half-1ife of an anti body to reduce whol e body exposure
or to inprove the target-to-nontarget binding ratios.
waa01boedomy t he i nteracti on between 1 gG and it SPEHUS2GV049976

receptor, FcRn, offers a way to increase or decrease

the termnal half-life of 1gG Proteins in the
circulation, including |IgG afse taken up in the fluid
phase through m cropi nocytosis by certain cells, such

as those of the vascul ar endothelia. 1gG can bind FcRn

e R AW AR SN TR

IaumﬁéaﬁﬁﬁdMMﬂﬁer al nost neutral conditions (pH
7.0-7.4), pi ng of the Fc-regionbinding si
FcRn80 2 fferth et dEVieas %ﬂr%.tﬁénmaésﬁoanlé% te g third

argmfiR S ¢ Rk oAs SR oRREEhRevick, 3% eddhdadichikdl e4haSitivay oupled
responsi bl e for the pH dependence of this interaction.

Ush iy thisdiseniaprisydithefistdeanpondipipncaderingsandpchirggiminal coupled to
myt n i g54bi nding to FcRn and extends
theéﬁh@'u+£§%ure Sﬁgﬁge gG was identified (see Victor,

G et alresistdizoupled Bithe &mﬁm@hmgljis ¢f1BOMird afd{onyth transconductance
6§£Vg40) Fc-region nmutations that increase the

b|nd|ng affinity of human 1gG for FcRn at pH 6.0, but
not at pH 7.4, have also been |dentified (see

Dal | u l1iamF, et al ur nal nolog

(2002) (igl app;?i"‘f‘is olgglaim Vé’t? Ha%ﬁ%l vglanee %VICGS are
SINMb@rtr@le%pemlﬁmg b AREtE3SAnd] Mis Etdllrd’é:gof( P thaBsistor, 2 second
27-fold) was al so observed for rhesus FcRn, and thij

r SR § gate ok e FIstared edkied teiga ey e 9fithg féanusaator
rhesus nonkeys conpared with the parent 1gG (see

H nton, Paul R et al., Journal of Biological
Cheni st1|2y (im@zﬂpparme(@) claipp 113- sherein. ththeegatifq mehisipse block

Q$F$ﬁ&$ that it is feasible to extend the plasm

e of antibody therapeutics by tailoring the
i nt er adiritend sdcotenrfent megirocoupctifio BadRmthdConhaeeis élleyfirst current

R S LR SO 451400 i

Phadisttaeigktoupleti s thPKlegative i@t abenidal Dt pulfak 8eidt &t another

mnth de3|red phar macoki netic profile, in an enbodi nent
pdf@Helymps with the similarly desired pharmacokinetic

proflle are sel ected. One consideration is that

I mmunogeni ¢_response to nonocl onal anti bodies (ie,

HAHA, HamanThmaparsiwehclaim 1 bgyein dspesriwe ragnence blageprovides
arhtde ﬁtWeQ&ﬁs’teﬁm @Hhh@&ﬂ% ﬁﬁﬁ@&ﬂﬁs% -§00b LRAS, iR QIR cat es

5 armacoki netics of these therapeutic agents. In
an enbodlnent nonocl onal anti bodies with mniml or
no | poge [& or. ns 1.ng DV,
nol em es sEicl: élﬁ a?u flegl?glsflﬂ hergm[ﬁ%}blf?ad 8k K Pﬂflgd of a load
han@mﬁnanmakmmcqnoﬂnnnunogen|C|ty Some of the factors
that determ ne the PK of a mAb include, but are not
limted to, Intrinsic properties of the mAb (VH am no
aci d sequentry ipphidfil BOERIA Ciftiytier Esipstishigndi ng and Fc
functions, The PK profile of selected pare
nonoc! &R’ Oér%ﬁce%ﬂ%ceé sorniel tadhs pyPetase r‘ﬁl?‘] éepfigﬁred to buffer
rqﬁg@&gngéahgﬁﬁgK profile in rodents correl ates well

h (or closely predicts) the PK profile of
nnnoclonal anti bodi es i n cynonol gus nonkey and hunmans.
The PK,pr of l e
SeCtIOABl ST%§%b%Kﬁ§B?&, Fq%ieﬂglﬁpﬁ%E%%P%’nFé?np
ant i bodltlesscvmctthtad@eﬂtagedorﬁlguoddao actiee msinpetsyo{tagedamst her
desired functional properties as discussed herein) are
sel ected, the DVD-1g is constructed. As the DVD-Ilg
nol ecul es contain two antigen-binding domains fromtwo
parental nonocl onal antibodies, the PK properties of
the DVD-1g are assessed as well. Therefore, while
determining the PK properties of the DVD-1g, PK assays
may be enpl oyed that determne the PK profile based on



rM28 (Bispecific CD28 x MAPG, US Patent No. EP

1444268); NDX447 (ENMD 82633) (Bispecific CD64 x EGFR,
wordanewyy Cat umaxomab (renovab) (Bispecific BpCANE2009/049976

anti-CD3, Trion/Fres); Ertumaxomab (bispecific

HER2/ CD3, Freseni us Bi otech); oregovonmab (OvaRex)

(CA-125, Vi Rexx); Rencarex(r),;o (WK &50) (carbonic

anhydrase | X, Wlex); CNTO 88@ (CCL2, Centocor);

TRC105 (CD105 (endoglin), Tr acon) BMS- 663513 (CD137

agoni st , sto ui bb VDX- 1 CD1

I\/gdar eyl e 6‘?‘F%etﬁl\$ﬁﬁg‘tr |PreGe CUTERZO aﬁéfﬁs‘ %lé? ance stage.

O at unumab (Humax- CD20) (CD20 Genmab) ; Rituxi rrab

(R tuxan) (CD20, Genentech); veltuzumab ( hA20) (CD20,

| nunortédi c$he anpaiaEs @5 glain 1 (T heapapmis Pmﬁow noisggiplifier
(IQE;@ 152) (CD23, Biogen); nurononab-CD3 (CD3, O'tho);
Hul\/29i (CD3 fc receptor, PDL Biopharma); HeFi-1, CD30,
NCl ); MDX-060 (CD30, Medarex); MDX-1401 (CDBO

'(\/E:j f]ltr E‘Z e L %%géﬁ?'égg? ?f?tx%!eﬁeénﬁﬁg 9@%‘&3 al% aw @9&6%@ ceiver.

(HuMax- CD4) (Ch4, Genrrab) HCD 122 (CD40 Novartls),
SGN- 40 .(CD4 Seat .
(A et dgurabye {emy SEROT TR RN it gps rceiver
Medar ex); hLLI (EPB ) (CD74 38 Irmunomedl cs);

Gal i xi mab (| DEC- 144) MI293

( TRCOggﬁ Do3 "&?EIP éﬁ‘g’ggg‘}ga?gsé%ﬁlap %ﬁa’i’&%lilﬂd COPRIYRE3 (CSl

PDL  Phadcd®ng anRigut Summ e LoV afd  (CTLAA4, Bryst ol

Myers Squi bb); Trenelinmumab (Ticilinmmb, CP-675, 2)

(CTLA4 Propfdings py OURESSIETHR INCIVERAL A RNRS) OYUIDIRA ORIDS) #R positive
a%ﬂiu% jéermfﬂgf%'a a%gﬁﬂ;% O%gﬁgtql% é gaaﬁé tﬁgnoiug)gﬁehﬂﬁﬁl’ in responsce
10@816(1mﬂ551gmd1 i Chl Sankyo) HGS ETR2 (| exat ummab)

(DRS TRAI A ' ' Lot

(EGFR, 1111? g e ?’x’%g{yﬁ%faaat}i@%l{lg%\we%ego%% tteHl)ﬁ}lals, and

Ni not u:ptmmbng BCGRéZati¥dMrBistdnce Pahwden nthergdwsitivVe cind bnegptive output

CE 1,1 Angen); Zal utunmumab (HuMaxEGFr) (EGFR, Gennmab);
KM%Y (EGFRvI 11, AVANT | munot her apeut i cs) :

adecat ununab (MT201) (Epcam, Merck); edrecol omab

(Panor ex 17-1 (Epcam , d axo/ Centocor); MORAb-O

(fol at &1t ecaps afreﬂg?d %PIﬁmégcn%erewwWiﬂg( alan@qg%‘sq élstance

AR mpliyewa) ; MORAb- 009 (GP-9, Morphotech); CDX-1307

(I\/DX- 1307) (hCCb, Celldex); Trastuzumab (Herceptin)

( HER2, Pesingdestent Hepyaliz oifalr (rdie MAtye2 dayices HERoreppDily, negative

SRS A USRI DRRDSACER PR,
(I GFl -R, Roche); CP 751871 (I GFl -R Pfizer); | M>-A12

M k- berk. 1 (PO oM CoT0) 2y S hhn R i senee

(Ifhﬁherﬁ‘empmsxr) Antl-KIR(l 7F9) (Killer cell 1g-like

Recept or (KI R 3 (Lewi weth, |
oot Bl g ins s R TP o i frideontistsfle g desired

Bivagen); HuHVFA (MJC, Antisonma/NCl); RAV 12
(N—I i nked carbohydrate epitope, Raven); CAL

(parat hyroid hornone-rel ated protein (PTHrP),
Uni ver @gt y 6he mathpd of alpiy 20.cheggin 1he(W1ded@F@éﬁ‘@dﬁ915tance is in
%raﬁa%m(fefb;ﬂmﬁ@%boé Blhs, idREREEX/ OnO) ; MAD CT-01 1

retech); I'MC-3G& (PDGFRa, | ntlone);

bavi t uxi mab (phosphati dyl seri ne, Peregrine); huJ591
(PSMA, ,gorngl |, R ndatl on); nmuJ591 ( PSMA,
Cor nel | 9llgeesgar ﬁé& g'gmm GC1008 (TGFb (pan)
i nhi bi tmns(ﬂog(adelymgemﬂmm)gna] nflixi mab (Rem cade)
(TNFa, Centocor); A27.15 (transferrin receptor, Salk
Institute, I NSERN WO 2005/1 11082); E2.3 (transferrin
receptor, Salk Institute); Bevaci zumab (Avastin)
(VEGF, Genentech); HuMV833 (VEGF, Tsukuba Research
Lab- WO 2000/ 034337, University of Texas); |MC 18F1
(VEGFRI I m:I one) I I\/C- 1 121 (VEGFRZ I rclone). C
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t he output of LNA 300. That is, gmdevice 402 is

coupled at a first termnal (e.g., drain) to the
WQEoEININ® out put Vout+ of LNA 300, and i s couppP@dUs100%049976

second termnal (e.g., gate) to the negative out put

Vout - of LNA 300. In contrast, gmdevice 404 is

coupled at a first term nal Q@.g., drain) to the

negati ve out put Vout- of LNA 300, and is coupled at a

second termnal (e.g., gate) to the positive output

Vout + of L 300. ..Negati ve resjstance bl ock 350 of

FIG 4 “?eﬁ‘i‘stNﬁé PrQViEe, e QURYG S&%ﬂalw dn@‘b“ﬁ‘i‘%é’o%g%ﬁ QEPYglfee at a

450si€i0¢1 plhtpet thignidal tahd b deda@ilErbmpht Voltag at aSRPILEE ouPlit RAGIRAA, in

gm devi ce 402 and 404. Vtune 450 is configurable to

priGWPOBRS to thydauf ganalol t age 1 evel and will be descri bed

i n nor éndel A Fildeloans i.n{)&)thg;Mal al AR JOSBRE hMEn e SeuBRERrminals;

bl ock 350 inplenmentation of FIG 4 is one of a class

ofaNfegati ve resistance circuits referred to as

negati Y&, ! r&\HéﬁBg 2 BeBaBRNE ifhnce AR fie ?Qgiﬁ:\;er Sl ﬁe%ative

provi de a negative TesiStance - Rneg I nversely

provgoi teitomals. t o t het ransconduct ance of one or nore

i ncl uded active devices, the transconductance bei ng

based on biasing conditions of the circuit. For

exanpl @5. t hehaagplifieu decleiin 24)evhoeipathe weansefoi ploaidig the negative

| Rne of the negative gmcircuit of FIG 4 is equa

tdeﬁggﬁ?cﬂﬂgﬁﬁ&gn1is here the transconductance of each

of theygmceRMLEES BOxs %ijaéﬁﬂlg cidfcat) Gy bh ﬂl@fheﬁkﬂive resistance is

adj usted by bi asing gmdevices 402 and 404 to a

d epgdey 3 tEpggondyciarepiythe ipnseqndpctinee meatst age drop from

the second termnal to the third termnal (e.g., Vgate

- Vsource) of each gm device 402 and 404, which

det er mi2hes Theamplies obeldinciandercar the ashns [Thproyidmg teamegative

b itrary desired value, and hence, Rneg

cgﬁﬁﬁéwggfﬁggg%agé&ﬁesired according to application

speci f neasy®t bimingghe trapsemtisstanet eneaps0048] thE@nscbnductance to a

ihiustra es an exanpl e negative resistance bl ock 350

ac@gFﬁPﬁ °t 0 anot her enbodi ment of the invention.

[ 0046] As shown, negative resistance bl ock 350 of FIG

5 incl ades Thd¢ shplamd osasianth, gme@eMmhe pSvAOE n@Rtdvddistance is in

(e.g., NMOS transistors) cross-coupled to the out put

ofth{ RRERY0 [ 0Q0hgs & 0BG bhBL ¥ESIFt h ref erence to FI G

4. Negative resistance block 350 of FIG 5 further

i ncludes a tuning current source 550 coupled to a

third termnal (e.g., source) of each gm device 402

and 404. Tuning current source 550 is illustrated as a

current mirror receiving a tuning current I|tune and

providing a mrrored current to bias gm devices 402

and 404. ltune may be, for exanple, a progranmmmable

current source, which is well known in the art, and

may be provided by circuitry external to LNA 300 (not

shown). [0047] The negative resistance bl ock 350

design of FIG 5 is also considered a negative gm

circuit, and the magnitude of the negative resistance

| Rneg| of the negative gmcircuit 350 of FIG 5 is

al so inversely proportional to its transconductance.

Simlar to Vtune of FIG 4, Itune controls the

transconduct ance of the negative gmcircuit, and

hence, the value of the negative resistance -Rneg.

[0048] The design of FIG 5 provides a sinple, |ow

noi se negative gmcircuit where the transconductance

is controlled by a bias current Itune. However, one of

t he drawbacks of this design is that the anount of

negati ve resistance is essentially fixed by the

external bias current Itune. Another drawback is the

i ntroduction of additional nonlinearities.

Accordingly, this design nmay be appropriate for

applications that require |lower conplexity circuits
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