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BACKGROUND OF THE INVENTION

[0003] One of the first demonstrations of monoclonal antibody production was done
in 1975 by Kohler and Milstein [256 NATURE 495-497 (1975)]. Much effort has since been
directed to the production of various hybrid cells (called "hybridomas") and to the use of the
antibody made by these hybridomas for various scientific investigations. See, for example,
U.S. Patent No. 4,515,893 entitled “Hybrid Cell Line for Producing Complement-Fixing
Monoclonal Antibody to Human T Cells” illustrating some of the rewards, complications

and variations of attempting to produce monoclonal antibody from hybridomas. Production
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reveal the blotting antibody will also react with the denatured heavy and light chains of the

immunoprecipitating antibodies. Data interpretation is further hampered when the



[0007] Proteomcs research relies largely on the
cl assi cal i mmunoprecipitation/ immunoblotting
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[0089] | bodi Ehe BreSerd @hvedtit® BrdvideddA Ghe IMBSENRIND HoREl binding reagents
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forld . ' . . .
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methods utilizing them are also useful in a wide variety of research techniques and
diagnostic procedures, whenever anti-antibody antibodies are being used.

[0010] These binding reagents are referred to herein as native immunoglobulin-

specific binding reagents (NIgSBR). NIgSBR can be any type of molecule or compound,



nonocl onal anti body, an anti body portion, an anti body
fragnment, an anti body variant, an engi neered protein,
wa@2@slogiter scaffol d, an engi neered conpound, aPCT/US2004/032949
pol ypeptide, a polynmer made in a manmalian system a
pol ymer made in a non-manmal i an system a pol yner nmade
in an E. coli by phage display, or the like. [001 ]
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SBR, imecl udi ae]e I spect vel . .
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[0013] As noted, the present invention provides NIgSBR, including, in preferred
aspects, novel antibodies and methods for producing them, for use in procedures to
preferentially detect native immunoglobulin. For example, the invention provides a method

for producing at least one native immunoglobulin-specific binding reagent, such as an anti-



the fornms noted herein and can be used in any of the
detection formats noted for NIgSBR in general. These
wa@niosioasfees provi de substantially enhanced r eseCT/ES1004/632949
wi de variety of research, diagnostic and therapeutic
met hods, including but not limted to, any nethod
where detection of native antibody nolecules is
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[0016] Compositions that include the anti-NigSAb and a suitable diluent, adjuvant,

or carrier are also provided. Cleavage products and other specified portions and variants
thereof, as well as anti-NIgSAb compositions, encoding or complementary nucleic acids,

vectors, host cells, cell lines for producing anti-NigSAb, compositions, formulations,



research or diagnostic use, conprising packagi ng
material and a contai ner conprising at | east one
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such as an anti-N gSAb, is typically detectably
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hel‘éﬁﬂaﬁdjﬂi ddntiahdon WE WSS kfiown in thBSk! uctions for using
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thecknmiﬂllgSAlbldre)ﬂfer ONIgSBRf amirel feageits, diloents| orihd Kige. nat i ve
m of sald i mmunogl obul i n_ protein, or any portion
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anti-N gSAb in anot her enbodi nent he prese
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limitB& td) @eéXst e [dofiain, GHetHr Br E@Hfbﬁﬂtﬁ)nﬁle Sud)in M Rive #brm of said
| east one constant or variable franmework regi on or any
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seqﬁég:e olfl ta}nplg ac?ggl ﬁﬂ@@ ? %fﬁ o(rgaléal%é 3l %Arg}gg%é g@fqog%:&?s tIlat may not

be tumtighoustut afe foRawd from Iirhﬁ’ar?rs‘ecoﬂcﬁgy? @drtidReorRfuaReHy structure of
i nyention provides at | east one isol ated nonocl onal

the gptigenn Adegst aae arithody 96 therpsesentinvemiondiindsiprefeeably togwp-

d @IE}]]{] activity such as, but not limted to,
enlaﬁﬁ éffg?o %referentlally blndto native
[00i9Funogl Ableastroneah8 NIgS8Ab ir\indthdrientWodAdnt ofktR fiedent invention

nonocl onal or pol yclonal, can thus be screened for a
can qpippal o‘fﬂﬂ“ﬁﬁge b least; Qg specified portion of at least one complementarity

determining region (CDR) (e.g., CDR1, CDR2 or CDR3 of the heavy or light chain variable

region) and/or at least one constant or variable framework region or any portion thereof.



according to known nethods. [0021] In another

enbodi nent of the present invention, nethods for
wee@sasiay: (i) hybridomas produci ng such ant i POTUSR04/032949

(ii) polyclonal antibodies; and (iii) other binding

reagents that bind preferentially to native

i mmunogl obul in, are provided. [0022] In a related

enbodi ment, the present invention also provides at

| east one nethod for expressing at |east one
Thaahii-Nig§Shamindadd kyduenctom forthes optomiilyi coaiptrisb asleast one specified

cell, conprising culturing. _a hybrido or a
SulsGiop; RaGTHOR G5 eleian asssclibsd PISEHOTS: oW DR g art
[ (%@Fd' ti O'ﬁ’le%%ﬁ'lﬂv&ﬁkh lést%g'iﬁﬁ‘ Q&jrﬂoﬂo lonal antl-NIgSAb
ectabl e recov ab e anDunts e reconbl nan

as Hesstibakhdreiaxwhessi thy anﬂﬂmdamas atNegpEahe axmvmylsaels asg but not Inmted to,

th FHTASC S0 RETex A 5 O TEPURe P /BAEF P e gait NIESAD,

wh@fh@i’ }d88c188al |o§g§ltycﬁ)ﬂ§1 CAMRASHE §QEeneQR d SUrRGs orfc@ﬂg &‘ﬂﬁilty
more isolated anti-N gSAb encodi ng nucl ei c acid

accroed:togm htamn methodgel |, ant i -NI gSAb, NI gSBR, and/ or

OB 20 B S5 5N BE T i PR propanin:

h Q@Adn@a@qirbdhchﬁg JuBRaRiModiksadp pelycRihal AibBkiek Caldl (i) other binding
acceptabl e, according to known carriers or diluents,

reagews thay biadawelprentally i wative yn@nnoglel@dm Tigeprevigpdsi ti on
[O(%%EI ?PE) In gn Qlc g%{%% gng)hgl r%gen? n\JeStff‘(Sc'l} algcpSrowdes at least one

meShidicrd} exjrbssig di ﬂ&asm&&ﬁiﬁtngmﬁ@DIﬂ aalmybatidemal crrcal I’ddﬁﬁblﬁant host cell,
kit .conprising one or nore of .these conpositions.

compuising culfuringz nrideenagr geesembinant hastieel &s descrifed herein under
co@g{%@%ﬂ%h&@}{%ﬂp MQSA%QQF@M@M ééé%{ﬂ)?é H& IeéqxiePagﬁ’J%fnoums The

or “exanp carrie over roms
redol’mxmnphm cgll expressingthe aetiiIgSAb daaprisesta nunletr dodd molecule
W th [imlge final 1mmunoblotting steps. The NI gSBR and
enceing tRe giNIgs Abne pr esent invention substantially

[o@afance get et Qi RfiReR! F fe@erﬁfln‘}eﬂﬁlsﬁ aRb pP&VidR at least one

| mrunobl ot and substantia I nproves dat a
compostiqr mmpnsmg dmcbryeroe sw¢ sblated. anTiANIgNAGBBReding nucleic acid,

recRTRL AR Bl A AN AL NS RS B ot sy ey eins and

(b)A sulitgBI8 0GRy of HBAPCYES CarBBbr HRERNQH bﬁtl@ﬂé@ﬁ’%l—fﬁ nt grade or
including, but not Iimted to, procedures in whic

Phampeutwaﬂy beceptablev eccandingtreowneaimierrondidienty Rndimay also be dried

u resent 0025]..T thods of. th rese
or FRyBvr TR i 8 OP R SES CORG gAY g ecitiona
combbihrdZ ﬁﬂ)télﬁw B&RpSMitidr) AnRIne eABBHISnAN B 1HE pRéabnt i Mtiog also
nodi fications to the procedures commonly used in cell

inolidsh e dpit camnpmetoeemr @s)rq: e%@awmp@b@pm or i es. For

[O(%impl <, 1121 %tthg & BR s anﬁ%‘égh %V)()f prese E}nvg&%nn%ﬁgnnnatmg

i mar y“a carr over
denatured antibody that may be, for example, carried over from standard

immunoprecipitation procedures, does not interfere with the final immunoblotting steps.
The NIgSBR and anti-NIgSAb of the present invention substantially enhance detection of a
protein of interest on an immunoblot and substantially improves data interpretation and

presentation. The NIgSBR, anti-NIgSAb, and methods of the present invention for making



I mmunopreci pitati on steps nmay be present on the
i mmunobl ot, they are not detected, or are not detected
wW@20051083721 by t he NI gSBR or anti- N gSAb of the PCEESI004/032949
invention. The NIgSBR, anti-N gSAb, and nethods of the
present invention substantially sinplify and enhance
the anal ysis of the i mmunobl otted proteins by
elimnating the detection of the denatured anti body.
[0026] The present invention also provides, in one
and wling thdma seeaitable $0h 8liddvaneo) &f reseacdhdtherdpectid &5d diagnostic
conprising, c | ementary, or hybridizing to, a
Prosefurety &I}Célgi% %ngﬁ@damﬁrgi topRrePgduEesNn Gk BereHmaybe native and
derpiilzbd MhshbloBAIPHbRLNGS fksdrfast one speci f1ed
sequence, domalin, portion or variant thereof. The

[0026ksent Theewrtliods of ﬂwt;inmenipnmmt@asionmc Mextamtepseto tilor ®@mmonly
d.nol ecul es,

o B Lo SRS £
comBeARisBRH cellasbRE an@Ero‘f@dnhc@&sé@émg&aﬁfnegaiﬁbp&ample while

and/ or using such antibody nucleic acids, vectors
theachdaitgredﬂmew sl light ch@027 th&psmnaarmbadm darried oivet fyomfthe
ention a

h
iAo PR ERE oy Herpseien A R AT gbIoR (5 48 pfdelegisd, orare
notaRtcdtcdiGls 95 ed, heaRiNIgSBRI &BHMBNBW@M sehbfavehG3aRe

[0028] Figure : Shows the preferential binding of
NIgHRR i 8k Sab, erempthedent the pesemtiipyention ﬁ@b&‘tmvélally simplify and

RSO TV R B e

dmmhﬁabmﬁﬂbﬂy |nvent|on produci ng and sel ecting for
antibodi es that preferentially bind to native _
[002fhunog! Bbupiesent invipgterplfo prayides oneme relpiod 3eneckisplated nucleic

T M —
speblfmd\IIgSBiRadlllch as amng@Ab),himknpmlsﬁllgan R:aét)one@ﬁaﬁﬁaﬂsdquéﬁte domain,

an anti NI g ?f }1 present inyention (Lane 2). Lane
POTYOR RhKAIAN B AN f%@eamw&% FesiegIbinant vectors
A
oA B BRSO T o
aCldmdélredcomﬁgm‘Rvsdoﬂs asswelhts mhlhg@f malsngvehd/omssing such antibody
iret hoa for theﬁ1 conpositions and kits
MU BAAT §’|Vﬁ@t°f Gl ei ¢ aci d nol ecul es encodi ng

[oobhe anti ThisgefPa w-'i_ﬂcevﬁ{e%? Sf‘ﬁddlﬁwﬁp&h%ﬁlﬂéﬁfstb?rthe rese t1nvent1on

includes, but is not Iinmted to, nethods of usi
are mag@srapaamntam thosplof Sminasy skiHén mmmsoﬂmed hemn
i ncl udi ng research therapeutlc and dlagnostlc nmet hods

and devi ces ﬁl f?@ﬁ)
[Oo%f:jent wS the pre erentla bmdm of antibodies of the present

nog I
invention to native 1mmunoglobu11n in Western blot format.

[0029] Figure 2, Panels A and B: Shows the result of the methods of the present
invention producing and selecting for antibodies that preferentially bind to native
immunoglobulin in Western blot format.

[0030] Figure 3: Shows the result of Western blotting using conventional antibodies

that do not preferentially bind to native immunoglobulin (Lane 1) compared with an anti-



[0032] By "binds specifically" is nmeant high avidity

and/ or high affinity binding of a binding reagent such
w@gooaf3snat i body to a specific pol ypeptide e.g.PCT/US2004/032949

epi tope, of a native imunogl obulin protein. Antibody

bi nding to an epitope on this specific polypeptide is

preferably stronger than binding of the sane anti body

to any other epitope, particularly those which may be

present in nolecules in association with, or in the
Nig3vve of theplreseasintfigioagband 2)c Ipat $shews endl ré-bloete@ siith the

|body bi nds nore strongly to a native

he .a
Coffvrﬁaﬂﬂ%?é%%‘aﬂ YhsedhEnlaerat ured forns or fragments of

i mmunogl obul in, so that, by adjusting binding

condi ti Qns, pEPRIER blmgamrmmqmmwmﬁl y to
[od3aji ve i %%Erﬂkiﬂvéfrlpggﬁgodl@eﬁs??o@ﬁtﬁ %‘%nog‘% oaglﬂﬂlthIgSAb, as

enature rns or nts o
welras IIItfdJld)Cbiom\ﬂnh]uhg kiend composifiowsednidykits (nompnaﬂng\ll&am and nucleic acid

USSR 10 RONRERL §6, 0L LSSt Gan B GERANE

ind i (FH WA QR ROM df rﬂlsmgttheaN aﬂ@ﬁntﬁﬁi@@@f} the g%e%&?cl inyention,

e.g., 50%or |eSs, 40%or |ess %or le % or
incluskirg rew%m theragestic am%li@gnd»seis metlds and Hedsgs. TPed¥IgSBR and anti-

1Y% | di sh f th
NIGSR 06 B mksre BT s RS TR ROSPBRESbulR , o
[O(BQPC“ ng gyf' 'fbﬁfd§ @ﬁécﬁoall?" is Iﬁédn@ hiphtayidityYand RR B éffﬂﬁf%'y b1nd1ng of

binding, is readily diScernible fromspecific antibody
a bigidies 1eg2ans sedheasrpataniieodynimarspgtitp pplypemtde}q@mplmemf a native

Y N (I p—

prefdebblly strongdrehanrtindih@bf teamie begbciylte afly bfher Qﬁfo@)e particularly
bet ween the binding to native inmmunogl obulin and
thoge Whtchrraay b%%@}lblﬁelepweawmﬂmﬁhm ipihefsame semple as the

VE, i
L N A
immuedsgomﬂtﬂ thhh gterhnmeﬂ fcmmabr ﬁegmaml o ghabhbddlobulint ko that, by
bi ndi ng affi nc{_t, of about 106 nole/liter or nore, or
adjugHgbgRe copditignsut e@nﬁm(kwtrm%m@rpr%@ualéy deatwe
I %%%]

1m1§19§ lgﬂt)lgigl Al lésggg? Elle?{ﬁan rrpong%Itu &ksa% as a nti - | gSAb
lmmsmngieblﬂimatAntrboplms twihadhl hind specdinally teh yatpuerindfohec gmyn

pol\xp&%q? ngrelfgggl 2! @%ﬁoﬁélgﬁg&%h@%ﬁp%@g%% é‘n as denatured

1mlﬁ§ﬁéglé!$dh'§ﬁ Mwéal@%tad@aaatbw 'I@v‘é?L | 4| ﬁf% BRje8E I4@%Soﬂlaést 30% or
are used in the pfoduction of the anti-N gSAb

less, élﬂ% dslossal &% oddess, 1056 or bspqu%emdcma[l@tca' lpssrorf(b d:%tordess of the
r at her he rel onent

bing g BT TyoRn he e voriggleBaln ApFERM Gl e erp St a binding

diffesekidl, ok raltenfaabay AUk ASEAY bindh, ANbadiN BRERIGE flto'i‘@spemflc
i nvention can al So be consi dered "reconbi nant" whi ch

antibedy &idéng torthe native immuinogiohglib pelypenside @@ interesess ¢.gl by use of

e R o PeleE A RS 6 oG iy igghe e
yl‘ultmamablél tigfeyeat berveeitRafiadihy to Adte MhRMOEIFBHlin Md denatured

arts of a
1mr?1unoglobuhn demonstrates the preferential binding to the native immunoglobulin of

interest. In general, anti-NIgSAD of the present invention which preferentially bind to



reconbi nant nol ecule is not a native configuration, or

the primary sequence of the reconbi nant pol ynucl eoti de
wW@erooso0ByREPt i de has in some way been nmani pul at BAT/UI1064/032949

alteration to yield the reconbinant material can be

performed on the material within or renoved fromits

natural environnent or state. For exanple, a naturally

occurring nucleic acid becones a reconbi nant nucl eic

acid if it is altered, or if it is transcribed from
natBAmahirogldbatin lvétha bihdiep atfinityyofriains 05 imd1e/lieR or more, or about 107,

i.nter erforned within_the cell from\/\hlchlt
or %J?q ﬂ% eig?htﬂp Jeneesnd epredicgPe e P?éaf&uwgmoa}?buhg

[063@?0nb' n%‘?lt“lédclatE@aiglol?) R:lafv‘ n[S)%eﬁtes‘EIUfg Q%F% %12 EN %%gb ésnoile that is

renmoved fromits natu xt an
partighe onéompleteiy mlrsﬁedrmncalyérmn thei bdologxcahrompanenns tledt $t ispebduced

it G BRI GG FReAD REPetRHAH B GO sk el

matdtR1sahht ard H&dtlﬁ AR pro@&cABR 0P el antiOUESAILS @Threet&%{ 1stété’t‘1rHoes not
organi smthat har bors recombi nant material, e e.g.

requit compleganpuriication relionadgeneityo mphéers e ralemwnmpnam is typically
consi,dered, a r econbi nant

Pl G RE nl BB B R A LSRR T mioMgSAnag ne

inveftich danhaiedRy donside@a Nt redBmtiheHvhithendit S SBRapihd ant1—N1%SAb or
anti-N gSAb of the present invention can optionall

codipg matesis] shere@Béq S Fesopbinrcleiel acidcgeab) Bolymm@o@de etc.) has

oo B08Se By BT b7 Bl A B0 e B Y4 sl g s o

reconibinant mbleyulbab@ét@phaamé bonfiﬂu@&@ﬁ or ﬂhS piBRAY seyfi¥nce of the
substance (an anti body or, anti body agmsnt or any

TeCRRIREAN CRAHSRAFRP AR P&aolmpandﬁbaﬂmwmw ﬂnaénmqlatﬁ@r The

alte%?%L \is) Wé@?@%?ﬁ)qlat%ﬁ{ 'clglgb%l 1{11% rb%quﬁiﬁl?eg-fag%tﬁm or

remdvel d]fmnai 1t§mt}1mg am\nm:nxdneht.kbr ssdter Bot di@nﬁﬂlsll 1 abﬁturdlz]l},‘yd@cgumng nucleic
. t t { t tt

acig) Braa aéﬁé%@@?‘%%*&?%fﬂe{ﬁgg Vt%e S S T R (T O

whith hdebest Alekan, b?l?rﬁalaﬁgoﬂ{u% Hér N\ggtlf(?llﬁ{bqv%tﬂlﬂ &1 from

art. Detectable’labels ma roma variety
whigh lsmgmateﬂoerhgekmmqnenqa dphlereadin,g ftﬂmhe is oeqomitiyanaifethat nucleotide

seqrg?af%??% 8? rﬁmov ‘h)?rgl@rl Ef?oag‘le{%ﬁé)?‘ar a@”@fgaet I lt%%%'letype of artificial
nudI@t BlilQectof. PRFROWIAT rébehd 16 Pfd@lﬁée REbhbhafehsrtab: ,@specially

nal (e.g., radioactivity, Tluorescence, color) or
rec inapg rd@le@@m@ﬂ @.resqognadm afct@utlmmdbcnm &he térm ‘fradwsbinant” can

als& l%fé tt(s) (elg %ggsatngﬁ%%ﬁlgg rg Egcrgd : ec& kﬁrj&, 2%6%%3 p a&f QIreammal that
conqsﬁses B redobrtbiaay hadléic abidGs E@isare/d decb@binant cellBpRRCST animal. In
for |abeling conpounds such as antibodi es, and net hods

Some&mMIm?gnan%@p@mb@ﬁnﬁ WRliHg ivg anggpnic rargfwsm n the art

[00 Labor a or y nua %ﬁ#@‘?"%ﬁg %éesglg[ %‘618%1 Iﬁ? Igglg/t%c’nally be
detdtabd s labeletdo Hyvideth ddasdiably 1ab¥led NIBSBR.or detectably labeled anti-
NIgSAb. By "detectably labeled", "detectably labeled NIgSBR” or "detectably labeled anti-
NIgSAD " is meant any substance (an antibody or antibody fragment or any other compound
which retains binding specificity for native immunoglobulin), having an éttached detectable

label. The detectable label is normally attached by chemical conjugation, but where the

10



[0035] The NIgSBR of the present invention can be any

type of substance, including proteins, antibodies,
w@ewsiostssr nucl ei ¢ aci ds, carbohydrates, PCT/US2004/032949

pol ysacchari des, and portions or fragnents thereof, or

any other organic or inorganic nolecule that binds

specifically to native i mmunogl obulin. [0036] An

anti body according to the present invention includes

any protein or peptide containing nolecule that

labebispriodgeptde, lieasid ﬂtqmmivb@rbecn‘ttadmdi byngenodd ediiihdefing techniques.
but  not mted to, at | east

MnEI uIe such % 4 one

¢ ‘?FE Retustionof gletesiahlHabrled ergicdns aremr]l kspwa 1nghaagt. Jpetectable

laHelsgﬂziy B fr@mla' V%ﬁ@ﬁr fistdi 1'39e1 6\5&/1‘? th {h@ %{'teﬂ\at’ no?mally are
heavy chain or [ight aln varla regi on

radidisotopesy ﬂlwlgphorchmaranmgnsﬂcallabels,@gzyxms (a o ,rlanmmrhkh perox1dase), or

o35 3 e B0 BEL Sy R A0 o . s

ﬂubfé‘d@ﬁbd: Q:Blor@@r & hlaefytadfe st é’l‘lﬁl aﬁfe@%ﬁﬁ@suf@dﬁﬁ& la‘%@l {oat} substrate.
i ncl ude or derived from-any aninal, including

Vagignhdatectable hedsnbstiate paiest (elg. mHorssdadish pezoxidamsfiiaminobenzidine,

RSy Dii itornf Dbl n SRR rop ol corp R Recias
antitiofidsNindQRe tADHY B héﬁﬁﬂe@'ﬂnﬁb&é@s’\!@e l&)@ﬁ@é@wﬁq@ﬁ 31d arf (38e, for

forces which hold an antigen and anti bo]g/ or any

expplei Mylave arbhene, edy ctindbodies A hahosateric an@aldCfﬂfde?rpeamg Harbor
1ﬁ§&§&%ypﬂ?§?§%agb ?%ﬂﬁﬁﬁgq&YOﬂ%gwglch occur between any

nre r nmacronol ecul es such

[008S] humanThae NIgSBRhiﬂ mdprawﬂt inwertontdad b8 fagy type. of Biedance, including
internmpl ecul ar forces are typically classified into
Profin apiabreies P%Rt@% TWﬁleéOnacil@ﬁ;eF%B‘@lY@lf)teSe pelysacsharidascand portions or

fra%lﬁ):ntlé] }H&%e Q)‘i’l‘lél1 g)r%e{nft) orfix&fg&ﬂb ﬂg%%cu e(a)t'ill?thléerIZIS %%Qlﬁ%gﬁy to

ect ostat| orces-are
nﬂamnnmmtmghmbhnmeen oppositely charged ionic groups on

pr ot chai e force of attraction
0038 hver b?@b Rt F%Plteﬁfélt iyigaren el any brotein or
Peﬂfgﬁkéﬁﬁ%:%é’%?%%f‘%ﬁﬁ SORPRERPE RES:« SHAEPOPD: AAR (lobutn
molegdieogywh abybhud glesllmﬁbd\ﬁe at legd an:)bmmplemgntaugsdaemhnmg region
< - -NH2 and -COOH. The forces .a
(CyRbt s p SRR HEEROL AR GincRlE R PP eHH o By chain or light

cha b dryabOrelIbRS & hedvaUibSin dﬂﬂ%ﬁ?&ﬁﬂm SnstaBl £85or0RHadle® ok region, or
the same way that oil droplets in water nerge to form

an}apqgtlﬁlg tt@rqoé,rtg@t Qgtndyp mqmp,qmtgd g6 yn anidhpdyaif glre present invention. An

ane b Pt PRI ATt bR eGP Sty Retocing
mafGEEN Wectedsy bt BiRtited t6,5 Hui¥nan YR oS, aWEHi6 a3h© a kOURES goat, a
created between nol ecul es whi ch depend on interaction

prijpatevRican yioembination iagreed, and thehikel ouds. [0038] Furt her
i nformati on regardi ng each of the different types of

BINBINGREEAHERE OR ANTIBODY/ANTIGEN BINDING FORCES
[0037] The forces which hold an antigen and antibody (or any binding reagent)

together are in essence no different from non-specific interactions which occur between any
two unrelated proteins e.g., other macromolecules such as human serum albumin and human
transferrin. These intermolecular forces are typically classified into four general areas

which include (1) electrostatic; (2) hydrogen bonding; (3) hydrophobic; and (4) Van der

11



obt ai ned from "Essential |nmunol ogy" edited by |I.M
Roitti (6th Edition) Blackwell Scientific

worsiossei ons, 1988. Wth respect to the preserPtT/US2004/032949
invention, NI gSBR or anti- NI gSAb exhibit sone or al
of these forces. It is by obtaining an accunul ati on of
these forces in larger anounts that one may obtain a
NI gSBR or an anti-N gSAb which has a hi gh degree of
affinity or binding strength to the native

Waakm Hlegtasinticiforcps aeelun to Beattoiction bétwaely oppisitlyi dhatded ionic

sl PR e RERta TG eafe FertEpt ieargioh Phisiugscly proportonal to

O ) e A0, PP Pl i piovies

by hedfoumpating diravirsiblerydrgen bodgesreibestyyArnphijengBipaiiucly as --OH, -
t 0 i nd] ffinity bet N gSBR

B} SR Rl OB A0 B R RE e DbEE oo

moleaky catdyiap thdss ghsupaCElyitbphbhio Forbds cg)ei’@@ﬁﬂwé RERE waly that oil
all of the forces described above. Standard procedures '
droplgts DAy e meree (@ famehsingladuee ot Acgpulingdy. noarpsiar, hydrophobic
' [ n jrectly .
ek BERR0E S0 L6 B AR Ay RRL e n o
aqueots bodioamenf. LdsdypY &5 édrtWhaly edetfoeds Erefited BbivieRn molecules which

i nogl obul i p. [oog\g{] One standard nethod for
depsad of RRCHER F@MSW (& BICREPTEOBdS i nity is through
[008Be use BfiriferFhdlhshch {eg%hdﬁ% Wb 6k ﬁi%ﬁg%@ésﬁ?g&ces can be

conprised of a materia h 1's perne
obtaimed from HisseritimpEmmeadlogy't alitetidy AVl Roilyt (6thHdSt o tBlagkwell

1s..al f ul { bi ndi ents.that T
Seig i R0t 9%, Vi Seoweerdt 15 Pond BEERic0H IR of anti-
NI 25 &tHibit BB ANof B BRBS W G ﬁiﬁir%‘)eiﬁwn%ﬁl nﬁ?ﬁigﬁ B Yhese

or partially to antibodies are I2place
forefisan Jasger ampintsghatrong nsayl abgain aNIghBRorwataeti-NIESAbtwiitinhas a high

i pl aced. .w thin | ar ger_ cont ai ner i ch doe
degys SRy ROGREb Shref i AR o b o on Rintaletn gpe of
ordiriey sl9l1 e ite ot 1flay rdaﬂﬁ% VaE&T a wileNafeQ U XoldpBuddi dr38fbodies for
can diffuse through the dialysis neibrane of the

the spesiifigbinging te spdvimmagnagipbytin upiag et mgibndswherbinrn chejunction with

[ [ [ ; concentration of the antigen
tha%%?{?}g ‘%wtg&glg{ag’?ﬁ g?}élgtse Slg‘nt ainer will begin to
equi | i brat er . i a| ysi ] ' '
% e | ar gerAo e s REE ANFASC PB4 HANYgeRDINENg sl
[0083har ds T aabiRfig ainiboRatYeEY s NFGSER of an guiNigsab aesl native

imABRHHRI1h RS, 5O Hféﬁﬂg&%ﬁﬂtlcﬁl@ aﬁfaﬁédﬁ‘ﬁllﬂmd c%%r}ng\ﬁshwngbél:t ﬁf; all of the

di al'ysis tubing a in the surroundi ng con
forcen deschibad dedver Sitamelatdgrodidufesfencesyiigouwt gudemesasirérents are well
culate the

o B BB 0 1S o oA e e
of agiry%l?nﬁ‘l?bﬁmd é@n@i@o@i@g of e pREBMIhveatibh fordafids ﬁﬁ&hﬁ%@ﬁ%ulin.

he anti body and diffuses into the surrou
[00¢@Int ai ne®Pne Byndaodh stethod fpr measaving gntitvelysntigembinding affinity is

through the use of a dialysis tubing which is a container comprised of a material which is
permeable to the antigen but impermeable to the antibody. This method is also useful for
other binding reagents that are not antibodies, such as a non-antibody NIgSBR of the

present invention. Antigens which are bound completely or partially to antibodies are

12



(e.g., the water) within the surroundi ng container so
as to renove any antigen which is diffused thereinto
WO 200s®33905si bl e to totally disassoci ate the anPCbu83004/032949
fromantigen within the dialysis tubing. If the
surroundi ng solvent is not renewed the systemw ||
reach an equilibriumand it is possible to calculate
the equilibriumconstant (K) of the reaction i.e., the
associ ation and di sassoci ati on between the anti body
placaddwidinin tigpedial yFis éuteogiinl 4 tniizamrsmt\ma:r (Il tulsing is then placed
.cal cul ated as | anount equal to.the concentrati
wit lteth Sehy B RiCE SO Gk A PiES & AF08Py Biccontatns only the
sol¥ehP k2] thd Whid dSiRYe M9 tEONERBA EA difRsOfhrdu, gﬁ%h@ﬁfaﬂﬂ%%embrane of
conbining sites tines the cConcentration of free
the ghingydhe comenteermnqu thei anthgen withirthe dialysig'tubimigweditise concentration

ener al | y..neasur in terns o it er per.. le.  The K.
of (¢ Al HghTR BRI ther G Rp b Bl o BB S, Ao ing the
dialyefs\W&ehg (e tirNbiggeontitlerantialeehhd r tife td pe8 1§%AdS réRhing an
conpared with the conpl exed formof the antigen and
equglhriugodl/is PBPYIE fyIReHEgR HE %ncmﬁatlmqvhﬂan@gw{ﬂmomq dialysis
| . : C
wbfi 1868) B BRAk RS DehBbingihod ddlin BERHHSR S
conséntgiti®na Mhisgaiked ¢f pissibleab ealcidawate kmoftefuan énywhﬁl‘i €emains
is concerned with the interaction of an antibody wth
bougd o prtiRedy dp theHalysje fibingyand; the anouxt whiek) dispssogigieg fiog the
t
antf%ﬁ% iy dlg{ﬁg&clg{r?gﬁ% )5(‘151‘5%11: ﬂﬁ{ﬁoﬁtg%&?hlg E:g%l%t?lgéﬁe%&é\gmg tPe solvent
(e.g. e matarbwrlhmsthe sursoupding Cootagler S@amdoee,mmm ey atteen which is
. ted a alnst nore than, one det ate on an
aitig %@WH&% 15Bensibls torfgtadly girasrerielp 1Be ¢ TRl dfn AgRithin the
e T, o]
e R R R S F S
equitiirao hedit prtasnblmblcbbd},ata the gqatibenm Cansiar(trﬁﬁ) oﬁ tshel rgaction i.e.,
reater an the arlthrretlgsum

the ARl an BT OBFICPF GPLEOSFIAAG 2T gorg appeguilibriom

consfAHeSi9eslcilBRE ab NenBasAE 86hakd M b¥nRetiE&ofdhtibody bound to
antiserumand a nultival ent "antigen will be somewhat

antigee stithin the alfelysietubingidivided bietheesencetration pbibesy atitods comblmng

S anti gen..det used I €inhm
sitef o Fuetrp iR pEPEE B oot ng SR BT SESr B pll® s
gene AP h@sokd Deiehtls bERRE Yef bl YTIK vaRiensla eagurbion ﬂie)’l:ﬁfference
reagent or an antibody at one or nore of the anti

in frgercapigy @fg@e@ﬁhe argtigien apeé antihody e therdyeerpbite avpampare with the
[ I but not limted to, am no
congfé%fg&aw&%% ! a{{l%?%ﬁw%@a and can have a
speci fi tgre di men A I Str ug ture or conformatlon
004 P!t RS Tt S Besoriaes e Plndinesof.a bipdi
(004 ecul oAt HSCHARYE 4 ep'ierrﬁaﬂ mitye %%qaaffsyt e &dengawlafldmg
reaék'ﬂ%lﬁfhrh% ra)i aﬁﬁBé’cﬁlttH 2QingdS art{ 28 QelefhifBite A ERWARRE TRlghYntly, one is

used in th
concerned with the mteractlon of an antibody with a multivalent antigen. The term

"avidity" is used to express this binding. Factors that contribute to avidity are complex and
include the heterogeneity of the antibodies in a polyclonal sample, which are directed
against more than one determinate on an antigen and against heterogeneity of the

determinants themselves. The multivalence of most antigens leads to an effect in which the
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[0043] As used herein, an "anti-N gSAb", "anti-N gSAb
portion", or "anti-N gSAb fragnent" and/or
w0 a005i03eygSAb variant” and the |ike include anpCpUs10e4/632949
or peptide containing nolecule that conprises at | east
a portion of an immunogl obulin nolecule, such as, but
not limted to, at |east one conplenentarity
deternmining region (CDR) of a heavy or light chain or
a Il%and bi nding portion thereof, a heavy chain or
bindingief twhanhgsranplapiles beei avibody kregrestes hnd nptirnally giny fold
hai nst.ant .regio a. fra i.on
s Pt OF i s S S AT ot SOt b ippan be
undii’dtbod\uhgﬁﬁb mePasd ﬁhﬁﬂ{) Bétirleb® Bn @fitiséAith 8Ad a ultiNBent antigen will
present invention can bind at | east one native

be PO ISEssiAr |th1anrtbq> aldinity beyyees pa anfibedy andra single anngen determinate.
[O(MQLIt aggzy SC htéltre IE? eof H e%g*trefe sntg Otﬁ%ct ortlongo% any Molecule

capableidy (bdir@&ec@iﬁzleb o6l vindli bng&I to@rbifdiag gk, or%ﬂ%ﬁtlf)(bcgﬁht one or
ant | body portigns and variants thereof, including
mOE T e aftigenhindipg regins p SPHPRAI SaB be any modrgnlesortgnauping thereof,
r
1ncmd'fﬂcgc P?Qrg)t 1?1%&%%3%8?5' gé)@% | %d'lnﬁ‘? %I%g%sf St sﬁga.r? rhgldt?:%ﬁi ha¥¥ a specific
thr@l—ahgieﬁsmhdl struatitd @mwnﬁﬁmanﬁh an@despeﬁcah leermpoike any portion of a

Funct i onal fra nts i ncl ude anti genbi ndi ng fragnents
Pfof%’éfnohﬁ%ge that i 18 FE-RIERAY LReERNGaRmMIFTH ATV AU RTTIREY BiEgintige, as those
terth® hreS6ABRI1 Tl@p&%gpgy fragments capable of binding to

a native | nogl obul i n nol ecul e or portions thereof,

[004BE] udi nds ubed harein, dn ‘fmtldﬁlIgSAbFabm@é\IlgSAbmprtpxaﬁaon“ant1 NIgSAb

fragjy dhds Stgﬁ'l&fr}%aad@tw%a\%ﬁl h}éBHﬁP 'ﬂ%ﬁ'@%ﬁ%éﬁ)ﬁﬂrﬁgﬁ or peptide
corﬂélﬁﬁﬁtm&eaule ﬁﬁ@@otﬁﬁa&s at 1B¥st Bg)@ﬁfﬂnrbfcﬁhgﬁﬁ{dn% JobuRf fnolecule, such

(e by pepsin or plasmn digestion), Fd (e.g., by
as, blétpllﬂt ﬂllnutegégt gt dgast (pmrqonmlemmﬂamy idetermiming region (CDR) of a heavy or

gty ERRRS B Phous ool Geivah iy Hain Bt it Bty vgyavte rogion

a héhg oﬁﬁﬁ&ﬁﬂight EnaenEdrfant fbnah $@meRdHt regffh, br any portion thereof. As
FUNDAMENTAL | MMUNOLQOGY, F RTH EDI Tl ON,

a nen-H Bl eXanmiG @rsuitable WM&@@Q) spe¢ified p@@loatoé damant of e present
1nv%1{][1dntc%n%'ﬂ§d £t% t one T 11%%)?@ e%l()@lﬂﬁ?ﬁ%fécfﬂ%nmbsi ? ko 88§%ns,

eava e, FEcornb

variaﬁtshindq»ue:ﬁls tﬁ&e&ﬁh Oﬂh& tesn hﬁtﬁN@gSA‘@ﬁﬂ‘f&mlbaﬁy e $@rittied @ftended to
herei n. Anti bodies can alsqo be produced in a variety

encgmppys Antikpdias.ratbedy digssyon fiegmenty. Weridsd ptibgsdydierianis and

Var%'%tésrfﬁ%rt@ai?g ng%ﬁﬂﬁ)oti?ﬁﬁmgﬁ@ 0%%(?1{18%]819 BB&JB% Iﬁ%g}nﬁ)lfmc the

struehrodidigr funciidradl gn dtibedyyr spheifiad ﬁ@gmbmrbrqmﬁldiﬂhereof including
DNA sequences encaodi ng the

. ' d.t | .ud
sméi%ﬁ%%ﬁ %afﬁ‘aé)déésn%%ﬂ# emﬁe@tafﬁe%ff Rumgtionah {rpmpnts chlwntlgen-
bindik 'f&%ﬁleﬁf%rtﬁét%ﬁ Qfa Rt ae%?ﬁ*]t 26 H&@gmgmuﬂh ff&qeé@@ S &xample,

chém cal 'y by conventiona or ‘can
antipody frrguiesnts capabbmofi bjuding topr ndtenmuminoglogelietriotecule or portions

thereop 1nc?§(51lng,goutt ﬂ?rlm g %'Fab (e.g., by papain digestion), Fab' (e.g., by pepsin

digestion and partial reduction) and F(ab’), (e.g., by pepsin digestion), facb (e.g., by
plasmin digestion), pFc’ (e.g., by pepsin or plasmin digestion), Fd (e.g., by pepsin digestion,

partial reduction and re-aggregation), Fv or scFv (e.g., by molecular biology techniques)
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[ 0045] Bispecific, heterospecific, heteroconjugate or
simlar antibodies can also be used that are
wowsoanl anti bodi es that have bi ndi ng speci PCTUB1084032949
for at least two different antigens. In the present
case, one of the binding specificities is for at |east
one native immnogl obulin nmolecule or portion thereof,
the other one is for any other antigen. Methods for
maki ng bi specific antibodies are known in the art.
fragrn%ltﬁ,tammompasseﬂé)ynhﬁapmtnnn aventporo disetdlon Padl (ed.) FUNDAMENTAL

g b TR0 ERER A B Sk 41 ¥R ae gporated herein i
1ts&lhﬁét9 the two heavy chai ns have different
pecificities (MIlstein and Cuell o, 305 NATURE, 537

[OoéibSS) ) . Swdciagrmenss canthe predusedbasaaymatisndleayhge, synthetic or

N T Y e e ———

be p@du@ﬂdﬁﬁ e.rvaﬁbty&iftttdﬂ@ﬂb’d F62In€ @bl g SntiBddyVd¥nedinOkhith @R&or more stop
has the correct bispecific structure. Simlar

codopgbatpreen infradugedensysam of theqraturplstoyrites/Hyggpamplgs: combination

oY by 21 S0 A0 A ey s

encﬁdﬁg%c@@ﬂl dbmiabOgr{dfid hidge 932 odl 8BtheheBB33cHIER; The Badibus PSitions of
‘i) g 706; . 5,643, 759; 5,601, 819; 5, 582,996; 5, 496, 549;
antiPogip Caypbe jojigsddepdibesshemisgllb by somventional dephgigjues, or can be prepared

o o s RO e 1) cacn

[00éfk i r el yB1spccnﬁg;),dreaaamﬂﬂ)ehéuc,ehemerbq,on]wadaetr mmmlapﬂmtibbdiéh esn also be
t he Pres InvOBtlon

| e
usegﬁ'% SR NRCN Tl et reééléaﬁﬁﬁa‘fé%ﬂmgéﬁe%’iﬁﬂ%ﬁr ghigpstywp different
antRERIUGLHe k]?)}‘esént“f,%ls‘lz onb B?the%lﬂ'ﬂﬂ%%e%ﬁ 1ditidsli qu a@ﬂ:ast ane native

immortalized cell or clonal [ ati on o immortalize
imm@gleby]lingsoleilé okpration th@retOﬂEIhamher Sueis fex any, othersmbgdn.

gl Ee s AR B! R YR V20 B e
recdrBi@dnt4R0duckion 38 BRpQIMKC Sititdlics 1IBs6€ bh 8le (J-Opr&Giondf two
Labor at or§1 Manual , 2nd Edition . (Cold Spring Harbor,

lmangl@slb;l eavitchaimtighi shaiamais, whaw thegwiodieaty diimghave different

RN M CTER .

assc(rﬁﬁd:ﬂteﬁ ﬁmﬂﬁhyglobﬁ@mbdw? knd ligtihhidu Be@ HyBABemas (quadromas)
Anti bodi es, A Labor at o]é% Manual (Col d Sprl ng Haqb
proglpee @ppgentipl mixpre tgfatw digferezf ant(br_cdg nyjoleqlgsy ehwhich @nlmneélas the

coﬂ(egtg%glﬁ%gg:lﬁ%)gﬁtuéé 1a¥\{)£o%¥d e %rsrc:é%gd rgr%”lg MP93/08829, US

Pateﬁh; OigogJ @2Hm6?81c6e193§]9mh? m 993» 631 (B8 B3, 6{0‘68 ﬂr?Y 6,037, 453 6,010,902;
- , entlre ncor ora e erein

S OGN 5B Dsh 555 OrEs S AEnD S B At 5 B0BaDE: 663759

5,60N8H oV 315831008 § N6E S95. 4B 928 HiRh 980 gﬁ?'vVét Sz?(?b 73, EP 03089,

appropriateé | mmunogenic antigen, su
Traumackeroy labbl0) ENBOD diI, 8655 @O91B), Suresh et al., 121 METHODS IN ENZYMOLOGY,

210 (1986), each entirely incorporated herein by reference.

Antibodies of the Present Invention
[0046] At least one anti-NIgSAb of the present invention can optionally be produced

by a cell line, a mixed cell line, an immortalized cell or clonal population of immortalized
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portion thereof (including synthetic nolecules, such

as synthetic peptides) and can be pol ycl onal or
worewsosral anti bodi es. OQther specific or geneP@l/uS2004/032949

manmal i an anti bodi es can be simlarly raised.

Preparation of immunogenic antigens, as well as

pol ycl onal and nonocl onal anti body production can be

performed using any suitable techni que known to those

of ordinary skill in the art. [0048] In one approach
celisops Wielbje@wnin thoatc Seaal.c adveiuboltiteb (Ed. )@memu ®nstoéals in

|
S (A N —
Saﬁbrooﬁl@ﬁélo, M&edu1or @l@ﬁfh% Ridﬁ@fdt@%ﬂhnuaﬁ 6B AG8n 6(?3%1d Spring
S- 194, or het eronyel onas, si on

Hm&%dﬁ‘ét(é%%b@@&arnbmolan@aleMqlequiarfalegma @Labmwmﬂ (3rd
Ed:) h Qro? f1r 5 rﬁ‘é)l& rSpﬂH% H%lﬂ)? I’Laﬁ a{o?glceol& § Fﬁfb&réﬁ%@ % | Jboo

(coﬁectivhbl f‘SdﬁﬁbroM(’t)hHaﬂbwbtﬂd laﬁdﬁ,@dﬂﬁbﬂ@s CR I laBorafdi¢ Ma%%al (Cold
limted tqg, isolated or cloned spleen,

Spfea%%%v%e% Y 61%&9&0 Coyfiean, ctebREA1.), Ganrept Psrocolain dmmpmokogy, (Tohn

Wlﬁzg% SSRé“I ﬁ@% %é(z: 1353 ;Ctog%n?ri QI\C}rClﬁJ é%k %ro%éggrrlse i%sfi’rggiq Science,
(Jobm V\GBR & (S«pna rN:\é,SN Ye(198@120a%)) endo getirelysinosrpbetdl el oy seference.
leic (eco i nant or, endogenous, viral,

[OO%Zﬁt eri a iﬂ@ga qu:r Wﬁsp pOTtigh$H ¥ Yaéjf@ntsl thereefc can be raised

AR by BRSO e or

port@wheremf tlochdngy SyatheMO&chEMuch: h$ gynoipdtiegtepfidd) amd can be
double or triple =

POl IP e g bl (3 PRarehifie e gptesilymuBHBlifaE Ehodics can

be $iR@aAYPTaiscHD I86paridh of 11?1%1%@%4,1110 %@’eﬁs RWEIGR! ol}% 31 and

I mmunol ogy, supra, Chapter entirely incorporate
mopealenah apybadyfpsedustien cioigirformed bsidg apy sdtblagclurduesknown to

thoSH 5¥0nﬁ%%py&ﬂ?bﬁﬁlgﬁd fromthe peripheral blood or,

een or |ynph nodes, of any SU|tabIe

[00481] mal s Inhete dpprsRch e Hrégiiup hﬁﬁ@c%&lﬁnﬁh@d@@%‘l@ﬁﬁd&ﬁa is

interest. Any other suitable host cell can al so
progiaced bydisiag ﬁﬁé@@lﬁgnmett@rcell dige (sg-0p nmhmcmﬂﬂsnea a@dlmscbut not
d
imfE3 4, S050 D0 AL VAR ALK S FBRRCP-11 150, or e

hke( byhsterdaryekmas| fuseagrbdutathereé, bﬁarﬁ,aé’éllbﬁ flusieh aélPderived
ing selective culture conditions or other suitable

the‘i’?ﬁ@% OhEhSEL suiAble celb Hagapknawinithegrt.diSeas ¢ &nWaww.alse.prg,

ww%zqﬁﬂe%eeﬂfcoﬁr OLOﬁlE ?ﬁ(ﬁ gﬁ% | eg? g%zlgfxﬁgkz%ﬁ y%@%hﬁ&b gﬁt Y Eiited to,

isolstetl ec tlededypleers perijaHolra bﬁxﬁlaLyniﬁhomeil Qrtdiies éméfune or B cell
or di nar skill jn the art (e.g ELI SA). [0050] O her

CONEARIPE AP ARtHORIACSe ﬁFHH%}%d]eéYY P%]éghétchﬁg capgtaGavagable or
frarfdwdR®r CERIk&fubfices, either as endogenous or heterologous nucleic acid, as

recombinant or endogenous, viral, bacterial, algal, prokaryotic, amphibian, insect, reptilian,
fish, mammalian, rodent, equine, ovine, goat, sheep, primate, eukaryotic, genomic DNA,
cDNA, rDNA, mitochondrial DNA or RNA, chloroplast DNA or RNA, hnRNA, mRNA,
tRNA, single, double or triple stranded, hybridized, and the like or any combination thereof.
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specificity can be used, including, but not limted
to, nmethods that select reconbinant anti body froma
w@ewsiostg2or protein library (e.g., but not |i nmPCEUS1004/032949
a bacteriophage, ribosone, oligonucleotide, RNA CcDNA,
or the like, display library; e.g., as available from
Canbri dge anti body Technol ogi es, Canbridgeshire, UK
Mor phoSys, Martinsrei d/ Pl anegg, DE; Biovation,
Aber deen, Scotland, UK; Biolnvent, Lund, Sweden; Dyax
Sedergn. AusEbalOMpr«Afefnxdrmﬂ@npﬁhmnolki@ﬁ&upﬁe Ohepteyz dafirely
| Xs See, e.g,, EP 368,684; PCT/GB91/01134
inc yaé%b@f@ﬁ%e ferenpPGB 92/ 002240; PCT/ GB92/ 00883;

O, 20N S O 29 R0 S ARl o,

prefezAbty NREspleaty @Ok ol 4311eNGE B0/ s1dkdR4 aniid] © thiall Bah@Ween 1mmun1zed
Witg%}g 4l 1? %ﬁ% Vgﬁ%%/ 8%%;}%11 96/ Z754 éﬂS];er ll.'lﬁ‘l%ésfor expressmg
het&%’i«%%ﬁ@ 8% enti® %qu§ %Q&efc%éﬁf@ncoﬁf§% 4n 40 £SECE 1§8g}agg5nt portion,

S 1/02989 (Affynax); WO 89706283
or mn%erepkoﬁmg fusezpceﬂlzqmﬂmdoﬁ@s‘y @ISecanigiam@ells amyis)isolated using

sl HRlk S Bt RS B0 I i i B, 30 clted oY Voing
dil§tidh /R c8f Eortl‘ri‘@ SRR KASwn ERIRHIS 82116 WwhichSprod@w dﬁﬂgweﬁlth the

Appl i ed Mol ecul ar Evol ution (AME), each entirely
desitag spgsificatyean be selieeicd Py penisabdnassyy browm thess of argioary skill in the

ion of transgenic animals (e.g., SCID m ce,
aﬁkﬂ%‘;gjﬁ@%) , 4 1 MCROBIOL. | MMUNCL. 901- 907

[006QP97) ; S&fe:d b&itz@le @bthodsl 6f liﬁlngc{ﬁ’\lsolah ﬁlt[@ehes of the requisite
95-118 (1996); Eren et al 1555)%3 I MVUNCL. @'154 1

Speelf@%)can bapredeineluding buimas ihm;iedtt@dnﬁbodseth@trsd@ébrea@nbmant
antm%hggl 1 o p%d@g)?gr&é%%mﬁ%g@g b@@t@lo‘t f%ﬂﬁﬁgﬁ)aaﬁa?%go a&g

cap produ€ing a re ITe o
rib@senienoligonucledtide, RINA &M Ay orake Hies disphgdibiafyet.g., aSuedilable from

Col S My Sl e MRk S e Plances,
DE4ﬁ?bZlaﬂ§1fl%lfeWn %%Zﬁd RGeS rﬁ&n@lllu&%?vg Si n&%@é@.,@nzon,

SR TAT 30141380}
AffymakRojtepXothacBerfeleg cBA0 Togyis e Sed, .y, EP 368 684;RCT/GBY1/01134;

PSR B O PG b b SR

os/ésl@@ﬁd %I?OP@TR?B%/014293PB%9W662 R5B&F18345A

. gel mcrodroplet and flow cytometry
(CP@‘M&@) VO 9&)}’14448 ‘MCU(HMWO 9834337, RAPUEP4/1284; WO

il PR i el

WO 83/0665D; MO98)3308 o8l |
RN ED%R%S 155 13q (E%&?np@?}gﬁ%ﬁ/%%g (Affymax);

W@%Wg@%&% EBi3gd 8944 EWO4OQ,, (Xomay; ER @29%@HCE@$MO7 o (IXSyS) or
stodiRic 9 URyIGEN ngétgcgéo{/pl(o oLt f@?g%ﬁﬁ?, 3765158V §f4 476.

5, 817048eSn% ,824,514; 5,976,862; WO 86/05803; EP 590689 (Ixsys, now known as Applied
Molecular Evolution (AME), each entirely incorporated herein by reference) or that rely
upon immunization of transgenic animals (e.g., SCID mice, Nguyen et al., 41 MICROBIOL.
IMmUNOL., 901-907 (1997); Sandhu et al., 16 CRIT. REV. BIOTECHNOL., 95-118 (1996);

Eren et al., 93 IMMUNOL., 154-161 (1998), each entirely incorporated by reference as well
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Net herl ands (1988)). [0051] The anti-N gSAb can al so
optionally be generated by inmunization of a

woe@ssgeri ¢ ani mal (e.g., nouse, rat, hanster, PCT/US2004/032949
non- human primate, and the |ike) capable of producing
a repertoire of human anti bodi es, as described herein
and/or as known in the art. Cells that produce a human
anti-NgS Ab can be isolated fromsuch animals and
imortalized using suitable nmethods, such as the

as 1eitdrbphdendest dpiptidativas pihat arf Gﬁﬁb}e dirpodiiy £reptf6ird Siuman
cb H g uce a repert re of Clng‘ermn antibodi es that bind
antROdieR ASHKOQ WY b/ Qe &les %l’“@‘ﬁlna§tl? Iy erlanigugs, inelude, but are

notﬂfﬂ%&@%@%oﬁﬁmliﬁgféﬂé&tw §4£R&g % %@' §§g Usk, 4937-4942

U. S. Patent Nos 428: 55
May, 6987)12ﬁne®t@125933215©c ENBBISAA:AB SE, B6A, 045314l 35 (Nov., 1998);

smaifglz)ﬁ% 0 |ss d.ta ?on et aI 6§§$§S'Ob Vi gtﬁa&%‘égqxgy’@gthod

“smAMWLB@/P%&%No sephess \%n ai al., WJQMZ 85490@‘26%1987)-
et al, WO 94/ 25585 Kucher | a{gte et al, WD 96/3409

Bahqoek 6f tla 93PROS NATL. A £53 1EIA BI843118¢ B 61996 aged necrodtoplet and

o cabpliPofl solt AthoBtodior. g3 Ghath: OB o swarms
Cambnaga, MER, GA3%4414 18R], hebekgs el153h63 @@9@?%&%2 efl:, 13
et al, GB 2272440 A Lonber

Blmw% »g8@- 7@9@1?9@93;%1}@%0@@11 E5te %akke@:( qt)au, llﬁ'MOLEC BroL.

REI@%%IM?@@%@?#&%%? r?lll)., Pr g?srhlg ec .‘ffol unization in

Hyl@iddiETd TShndlbgy, (BorebA2F \Ed Jdlkokerecicnke Pua%Bf:’s)B.V., Amsterdam,
N g %lg DS RESEARCH, 6287-6295 (1992); Tuaill onet
ethpriandg PROC. NATL. ACAD. SCI. USA, 3720-3724

093
(00§ EP03) (1995 %lﬁ‘;nag%{ P g1 tion Nbﬁ%% at%{}%‘m of a
trangge&ue mn(ane%) mousei =i, }mmsteeatm leumhan @lngate nadrthe tiké)edpable of
ol LS S SRS IRt o e P T8 e
CelRNBatP6d e la HTHAA %ﬁMgS[&blc‘ﬁﬁ e 1stoi}ﬁ‘éd frémfsﬁglf LA 4ot

rearranged, or which Can undergo function
lmm@mllﬂa@g%n&mltablﬁmeténdmgmiwstm methodg tesbribédhdreini i n
r deleted to..elimnate

be_di srupt ed the
c%]p aci t Cﬁg(ﬁgg{% ngelﬂlﬁia ﬁm% b ﬁ'&‘fﬁfcr@p ?lf%@&}ué‘%anéﬁl&‘ga%‘ﬁs that bind
to hidyhaf I&ﬂ@@@ QHE ol RS¥eigh @Q@éﬂns WB@%@h@éd%ﬂ&fdMéﬁ%ﬁ &.g., but

native 1 munogl obulin are purified from rmanmal i a

not Yigited de.dJ. §omtmth$g55ﬁO44@&,oﬁ @@dwaét%woag&ﬁ%ﬁzmmzﬁems
5 6L BT el 5750 AP s LD R GnaR A A afi Nt ot WO

98/30813BgI akbeo i ehail, GO 987248334 Ebntiend A1l SWOio8/24288; Lonberg et al.,
NATUREA495- 497 (1 72& l\/bnos ecific anti bod&vas used
WORK 31892 Borberg el Oa94é25r5§ AKugherlprats elage Y @9654096;

Kudihigapd & ANEPRAEY1 SPSE 8% cntiidhte ef al, BP 0710719 Al: Surani ef al.,
U.S. Patent No. 5,545,807; Bruggemann et al., WO 90/04036; Bruggemann et al., EP
0438474 B1; Lonberg et al., EP 0814259 A2; Lonberg et al., GB 2272440 A; Lonberg et
al., 368 NATURE, 856-859 (1994); Taylor et al., 6(4) INT. IMMUNOL., 579-591 (1994); Green
et al, 7 NATURE GENETICS, 13-21 (1994); Mendez et al., 15 NATURE GENETICS, 146-156
(1997); Taylor et al., 20(23) NUCLEIC ACIDS RESEARCH, 6287-6295 (1992); Tuaillon et al.,
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honbgenous bi ndi ng characteristics for non-denat ured
i mmunogl obul i n and can be nonocl onal or pol ycl onal.
whemsgasteus bi ndi ng as used herein refers to tPEI/US2004/032949
ability of the antibody species to bind to a specific
antigen or epitope, such as those associated with the
non- denat ured i nmunogl obul i n, as descri bed above.
Nat i ve i mmunogl obul i n-specific anti bodi es are raised
by i muni zing ani mal s such as mce, rats, guinea pigs,
9082 BROCSNATOMCHD. Sor. $15A, 3790-6724 (I®9B); Knbwvigted al. 2Bl Y IT. REV.
bei n Q eferred animal, with an appropriate
IR G757 (B0 So A Bish aldiei Hhan ST ONT BIOTERHNGE, S4St45161996),
it il ' - | ' . .
DL G0 & Ain IIEKEUREE AR, tesc i comrise
at legst phetrinsgene ¢amprisirpDNanfromat keasringdiuntaa deint@eglobulin locus that

. Jhetween about 0O, 1 and about 1000 . f native
is iGNy Bt eech es Befthcas nsered it Sel prmpesmonnTae |
endRBEA(A 'ifmnu%@gfébéﬁx? R Rlluen ﬁﬁwefa%%mrﬂﬁﬂe& A de1PiH tREBminate the
not limted To, Freund' s conplete, Freund's
capasignaipihe teimal taprodnescintibb diee enosded by emdagehouwsngenss. on
t ai ni Corynebact er.i u rvum and .t RNA. The . .
0083t Tl ML B FuREVS oy eo i are B6r Bed from
mainialigh @h@dedDEohtaifing WAEbSi &8I tRE Qg AekiUia 0t iRtuNb1bhRIE or are
sites either subcutaneously (SC), "i ntraperitoneall

prepqrpgl apmope¢lanal maEbodigs raedtive svit ram-denatugeslimamunoglobulin using the

I f y [Aay! nti ba .
oS P g BBl YAy 45541 BT YRRLIPRRY ooy
usetl hipetit 1saleginbdhd D¥ihglg ahtibodybpbdiad orl MIkiPicZaltibodly spHBRS Svith

ani mal s recei ving booster injections are generally
horgegrapuBbindigg sharapigtistics dor navedepturesbimmunaglehwhia’ agd can be

' | MV : te. Booste -
G e S e S i
antibody bpaviesitorhindttd hepsific entizeh ai BpitbpeAtbucﬁ ke ﬂiosi l@%@ﬁifaﬁb@%ﬁith the

after each booster, i ni zation or_about wee after
nona‘fif‘élia%? i %%%Hnoﬁl??eﬁ%beérﬁbﬁwsNW@ lm@al,ogl%@hgép@ﬁﬁlc

%@Jﬂe?ﬁfe 3 . 1.0 r p out: . - . .
ketiadosdofa Rk s Al AL A CUlne S, sou
horgestaindAr §@Aikepvith mabbyts dsimgtonk prefertrédamimsl) otithaant dppeopriate

I ni zation hy Usin cl ophosam de_Treat nent [ 0055]
coneGTARRR B b e maBaDBlR BRERT RSO R ok Gpmunt acjavant,
alternatjve to standard i nmuni zation and all ows for
the prodeRli¢lgpal JLEPATaHOR anti bodi es. Subtractive
[00%4huni zak prigntp the fies swfnminization. Each animal
Masel r ' nonocl.onal .
rece T G PRiteh hod AL RGN Ao f0Ph 13l i prunogtobutin
assaciaredivirhtah abcepBibiY in@abnevaljhvint NShtdcedptabld hdjgd@mtdinclude, but are
tinct_immune tol erization approach that can

not glmggefl dontireynds complvied tewnl aprirpleieonluar pregintiaie ovater in oil
emfélbh ROtk @or‘;ﬁec‘ﬁarc%‘;iu%ﬁc}rgﬁg $ind (R ARRRL Q8EA ihShunization consists

of native immunoglobulin in, preferably, Freund's complete adjuvant at multiple sites either

subcutaneously (SC), intraperitoneally (IP) or both. Each animal is bled at regular intervals,
preferably weekly, to determine antibody titer. The animals may or may not receive booster
injections following the initial immunization. Those animals receiving booster injections

are generally given an equal amount of the antigen in Freund's incomplete adjuvant by the
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based on tolerizing the host animal to i nmunodom nant

or otherw se undesired antigen(s) (tol erogen) that may
wheoospsaret ural |y or functionally related to theCEHOB200€082949

of interest. Tolerization of the host animl can be

achi eved t hrough one of several nethods known in the

art: Hi gh Zone, Neonatal, or Drug-induced

tolerization. The tolerized animal is then inocul ated

with the desired antigen (imunogen) and anti bodi es
sarg@roelteaﬂé@bstqr injbeticw heegjuanit abomthee vask dmts& aRrtil maximal titers

S een t he deS|r d anti geni c, react|V|ty [ 0056 “
ares"é‘aé‘&et %’OE? VPR Saiﬁf teg %@ﬁ‘ bg)of CREHMIARY gatismety about weekly after a
smglfe'lﬁilrﬁlﬁﬁﬁﬁoh OhP ﬁj%lrﬂaflse%@i)ﬁd' fhe S@L‘%Hpcgﬁﬁctreﬁ ﬁdfa%qﬁbl% Mre stored at

anti geni ¢ nol ecul e cyt ot oxi
abay e2156h 63@&13@1:@&1& any be utibisa to provuce pu]yatoaal dei-NIgBA 06T the

o epng nor i mmune response. After cycl ophospham de
PIopFra 4V ? 'subsequent exposure to those nol ecul es
results .h_no |nnunolog|cal [esponse. As a subtractlve
U tment

[00§6] er ogeﬁul?t&qu@mamwlzmrewpmﬂ%a Qﬁwel'y”@ll aétphmstph tmstaredard

1m1§§(ﬁ1%été%4%ddz{l§gzsl} thQ dﬁu@éﬂﬂfggﬂg{' Bm ? gnt’ﬂ%cﬁfges %ﬁ'g&lve

1mmymtzﬂmrslh’6 ibeeh madlrymnﬂ ehagsstaly nplesanss forehOploduétivn of
t hqse _nol ecul es in the i Mmunogen that are not found in
moppEonal pRYkRLETS, otherviseruaehiginghle tyfstandard imppynigation. Subtractive
els .
o A0 PR AL 19601000488 by
enhantd thNIggl&Mtl(m‘ oftthenquiembmitibodiee nd desired antigeds. The approach is
conveni ent | identified u5|n t echni ques known in
bas B Sl behe oS LARTAGD ORI Ignt ghrieamdnisg tigens)
tolbtJRERY th&Smay Be ARG
(obicpeayias) b, d60RSAY PSR PSha L bLRCASS fora
Tolerizasioniod the hifst animel temcbei avhiish ek through eerodseveng méthddrigewn in

e G B 5 e S P TR e s e

ino¥1ated with thd BesdclS/fben ('ﬂﬁﬁﬂhbééﬁ‘l) HRY altfholfds| 'g\éﬁerated by the
|nnunoglobulln or one or nore epitopes thereof

su Stqué@trmﬁ@ur@freﬁ@pﬁ@ e S@iiegrpﬂda”yr thie lesirddemtigenit readtifity di ng

00S8RSE S5 OHR i Po 8 ] TS BB g

respmsE z&ftjréign afitigeRiOiblectle aHE Eftbtoxid dlﬁgbgclbﬁhdbgﬁ)alﬁf@lb 3%n be used
acids | on and often from about to 25 am no ac
to magyigyilate ghezias f tha nownal ipeene éfﬁ’éﬂlil&@alAftﬁy ey¢lephiaspharnide gsatment

. . . . Thi

subpReRERRbAS R BSHRLRE L A Bfuf Fo B F R R S eE e

subttacive aynoinizafion athpigpeé,ifiee SRAPOGAT0 @it toligoge ThRGRePby
a.bacteriophage or. cell Each act eri ophage or cell

injeg Rl cacloReoshEidst et theliun bes base gpyved tndear, the mice are
expB&dtth ¢ 1%&50%*1 axf r@t?cml Afe grﬁ%iﬁg gﬁtel@%élﬁ’% g%( %rg#gnolo gically

ot her target ecule is
respgnsivé nolydatleste whdlécules in the immunogen that are not found in the tolerogen.

This technique of subtractive immunization may be utilized to produce the anti-NIgSAb’s
of the present invention.

[0057] Anti-NIgSAb of the present invention can be conveniently identified using
techniques known in the art, including, but not limited to, peptide display libraries. In
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bact eri ophage or cells bearing the peptide library on

their surface. After several rounds of selection by
w@asiossj2as descri bed for exanple in Lu et al.PCT/US2004/032949

Bl O TECHNCLOGY, 13: 366- 372 (1995), which is

i ncorporated by reference herein, bacteriophage

col onies are sequenced to determ ne the common peptide

sequence recogni zed by the anti body. This nethod

allows the identification of the antigen recognition
addisquereptdd displa éibernies bog yisobeasédto itlart'gfyﬂ\HgSBRCdf ltigs present

Such t.hod e described in P Pat Publ.i cation
mVﬁB‘éOﬂ Uﬁﬂé iﬁfg@rgavo Iyigs 9 parogas © B\F@? lozsjang oF geptjdse 5y
ahd) | t
0L 0 M S R S A e

PretSﬁé llp\reélgem mayrbccemnwc)nmnnmglotaﬂm og pee bf mord qntoq;es thereof
as natiyve

i cull
ScRRfe 5h palick ity Rt io SionBihd Baldh Merablmonninte art. The
displalybd Z@d¥hrPeptiddRghetdes BAAEEIoh 383006 8t hﬁr@%rﬁfn%%%idggn length,

peptide or protein nolecules on their surface. In th

freganty dronDfite $0Q eminepcidsdong, ené pﬁen fremtabdut 8 23 wmihy, ac1ds long.
In mﬂ%&‘bt%lt%g{ 'e?rgc’:al g?%b%oﬂx%tﬁa Fgé&neﬁ t | bOd}/lflé L&%ﬁgy tséveral

recombirah BN AMriethods hine beeh dsscribedt ©hd BpagdlvdIaRs dféﬁl'a}' of random
or other replication conpetent system These nol ecul es

pepfide seqysheassathe surface of grbrefedopltage Recell. riiash bacteriophage or cell
corﬁ%ﬁ% Ble' RP1RBAG sd %&1?1%%%@{1‘%&&% gﬁﬁ a2 ? ng{l gaptbci}a sequence.

replication co ent sys are's
Anbibod}i srgthe tamget moleowie és inmetilizddzenta fuvbs@at af®irobhed with
Af t er sever@_hrounds of sel ection, the DNA encodi ng
p

baqieriephagsyicels hentmg the pertidedibrary op daninsustace. sAftepgeyeral rounds of

s, S P o YR LI OO AT
(19p&p twihdiehsis zooeparsted (blysreﬁafenb@hé‘remnbautetrraphagtecmlmbs are sequenced to
T TN LR e
the GEUHEIC &t M éﬂ&h@&ﬁtiéeﬂ%@ogﬁ%ﬂ@éq&ﬂ@e f%fﬂ%é%}fé%ﬁg 6PBRLLSYoet

Bi ol nvent, Affitech, Biosite)
mofgblei o%uqhonethb@ armd%hbaﬂﬁla’cmt@ﬁt/ﬂub&d&mrahids WO 91/18980, WO

92 U S. Patent Nos. 5,658, 754 and
91@&%@ nfggvg?%@gg?g%ptl de display libraries, antibody
[00658 pgment Adbpt @¥tHold el k% iR YIRY drfifop Ec%ﬁfﬁng bﬁﬂk@yreagents

i braries, fusion Proteln display librari‘es, vectors;

inclydingNheSBR ang dotit NIgSe¥b ofdhe presins gmen@@e thmwtmsi@cmcefor a
parﬁgg%{\#tgge}t ﬁ%?ecﬂfec %&gda/s ?151;1?6{ 1?1'81313‘6) o(lag algl élag gra hofe epltopes thereof,

rces su

is t@&tllliwvlmsabact@phﬁgdj@ﬁloéfﬁdﬂb@ esk i88 ofProtein molecules on
nbri dgeshire, Phyl os, 1nc. (Lexington, M),

thewgt;facgo ,Ib g}lgmeg}pq pRcggiag tmrotqm}rggp@@ glntlbody, antlbody
por{é% ratn'u A;}J @a%faMJ ghﬁ@ody@?ﬁg@?e‘ﬁ@cpmﬁibd @x%gle g(ﬁedwo%ybnd protein is
condal&ﬂ&yfﬂﬁiﬁ ;thelyidg9 bﬁcﬁﬁiopha@a‘} bost 6811 ob oZePrepldatich cbaipe@aPsystem.

These mo?ecu?es are expressed on the surface of the virus, bacteriophage, ribosome, host

cell or other replication competent system and are selected by binding to one or more
immobilized target molecule. After several rounds of selection, the DNA encoding the

target-binding molecules is isolated. See PCT Patent Publication No. WO 91/17271. Other
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5,534, 621; 5,656, 730; 5,763,733, 5,767,260; 5, 856, 456

are assigned to Enzon; 5, 223,409; 5, 403,484; 5,571, 698
wW@r@s5383i7, 500 are assigned to Dyax; 5,427, 908P@ntS2004/032949

5,580, 717 are assigned to Affymax; 5,885,793 is

assigned to Canbridge Anti body Technol ogi es; 5, 750, 373

is assigned to Genentech; 5,618, 920; 5, 595, 898;

5,576, 195; 5,698, 435; 5,693,493 and 5, 698,417 are

assigned to Xoma; Colligan, supra; Ausubel, supra; or
sysBanifoo gknerating libradesadf raddonhanddpociéic paptédes haeaaspects of both in

.publications entirely incorporated herein. b ] ]
vitReghepd SYNpsEC R %m@sp&%ﬂﬁeiwiw ilyrigs#e also
kn@W S th (A8 attARA ke d R ECRMy Ab ¥ BIbRE Cand¥iiic 8%1iBbdy Technolofgy,

~conpounds. Such conpounds may be of a“w de variety o
Bialppans, Affid¢ohdBingitelo ReenBET [Patent BablicetiompNps.i WEs92/05258, WO

oo RPN oS NP DG FRLENES B e

[003ybri d mpkgmigdel d@sH1HHERaASs, REISIAY _@ra@ﬁféhﬁmﬁﬂay“ \iBr2éBHy88id protein
. or a.ny _Ot her. or gan_l C_OI‘ | I_’]OI‘ ganl ¢ nol ecul e o.r . .
displgihibrrates.dhsiop Praseia cigpday, litrpfigsaygcears.amdishrgsring ditp Sonesforming
I ._an ers that bind to. t ar get
el e ERRT b in BB G e folRbeia) ARDRuG AR ources such s
Invired deadOhoghae sCalforni®| Cakbause ABtitdigSRcRholosids %‘@f[anridgeshire,
skill in the art. Tar();et nmol ecul es for identMi n
j }ai\/g}rpl@@ys

Ukny Bisbes, dic. (haxipgtendA)i Avas {Eorperation (k ambridase
ouigEOMuBieh, SLEARY ek Viisideh BedWia X, ERS S 228, UK. Patent
Nos.ul, TGIEO2; #874/762; 4,939, 666) UG 778; NESEB; GF435t0300 553 8389,

5 SAB R R e 0 raar 3 28 SpE Sesoh o e ey oisus 15723409
5,43%{4%;65?57’1?69@ dnldi 288 /) Ae Fés%igl&gc{m%{; 5937 bes gnd 5B8H.717 are

i's built segments o am’no ‘acl
assippsé tudffymax hB&H 72T ts aasgidudo Mandiridge Aagbody Technalogies;

TN CEHTCSANE R TINE T LN LS X s

and_%,@%iﬁjlm st aldisled-thacreh; [doRiani ¢ raﬁ:rA%sﬁwL; %,?L@, I RS Sok, supra,

in e met hods of the present | nvention
each ¢pé el dbpiverpatiiity SBRpublteatiensdintiesly éncoiforaed bereasbyeldrems.

[OOE.BL 3 o;:l 2 &ﬁéﬂf@ ?g@?ipn Itétglﬁlr"nf‘élttigp iggﬁglfﬁi) fb§ }fg\%ﬁﬁg% %Pﬁg(%g{?qse libraries
of dozgRufdd Such EEMPERIAS inthy B aQkids v BPes ihciudBt, bl not

. based on_fibronectins, and the d[splﬁy technolog%
limitpdion Perfidemrnsptgiisontibodies,pragleinsacidsn DN A pptrinatpt earbolnalrates,

oo MR, B P i AL s
anyRSthérengaic &Ghorghait-msletde br Sabibitfon BT resIsdiRSs. IUBRIries of these

DNA apt anmers which bind to gotein Wi th hilgh ] .
conapoyafly prgisexzengefon pmy mempersribat Hindroadarget molechleard wide variety of

LG el o) b T
opp B S i RLOMEER nep YL PhREF SRRt b i Pl o
Targét mbleadestfioc identifyang NIgtBR oEths prebbmsvdiitiot ¢1one divafse libraries
L ae tified _y,oge of ordinary skill in the art_ usi ngD_
inclufe. it atpaiot hvited o dRfive IREIRGEltudinnd any opitope thereof. Diverse
libraries that are suitable for use in identifying NIgSBR of the present invention include, but

are not limited to, protein scaffold-based libraries wherein a non-immunoglobulin peptide is

utilized as a framework or scaffold, upon which is built segments of variable amino acid
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NI gSBR of the present invention. [0061] Directed

protein evol ution-based |ibraries and screening
woreiokosokngi es can al so be used to identify N BSBRSD4/032949

the present invention. These techni ques generally

i nvol ve random y i nducing nmutations at the genetic

| evel, followed by selection for desired

characteristics at the protein level. Directed protein

evol uti on-based libraries and nethods for making and
sequemase g ach esrihabéndimgd tegiqmd‘vma tanggtmeoleque. Yt @0GAdily apparent to

Prot ei,n _arna an also b I|z dta y N.gSBR
thog 6f FamePLUBN T R el GriGe bty 5T Brordly sCRud pecbraties are
suibRsfor BididitRomahsay otsm b%é@ntliﬁxl'é%ﬁoh %F%Héﬂtif?ﬁg mgghﬁl Mhese

on surfaces such as glass, plastic, nbr anes eads

diveyse Aihtaries ke el ag methods ftbr@s@eamgalygn mldentsfefdmmbetrs tlagbimd to the

g el e R BRPLBP P M Bl Bl R PP

“Trigactihg b\asapbn fibrohec e dhadse a&fsplbia €cRASIS SNkndwiY 8NPBfusidd,” of
sel ect for N gSBR and anti - @?SAb from phage di spl ay
Phyps. dipg okerpgtan.dihap iiibaskieshased opf.sruesens mpﬁeayé oépééflhequ AB; and

Anﬁ@ﬁﬁﬂc}i’ag? ﬁg(?(cgfm 8{; ﬁfgﬂgg’¥cﬁ§&%¢1Ad) E\%%gg?{ kli ?‘n??%ru énolecules such

as DINA. apfPahen M&lncﬂnlﬁin@ ttbj)ﬂoadihe d/lthl high $petigiotty And hif I@@@lso used in

di.scl ose the_var.ie i braries and net hods
libragies 4t Arrys %%%Irﬂgefé tﬁsmcsssrkrwwemw as S Xbisrane

mefi®d8lob#88he ideX tion o?t e'é@ﬁ&cqelb %ﬁ% a%?&r@nﬁhéggﬁmgﬁﬂes are
are disclosed Iint efo oW n atents a
1demmﬁn¢d shewt df.dBdinRatskill inAhe it csing drese availblaedhnigues to isolate
Jgor rated hy reference 23herein. See, e.g., US.
NigsHIg APt KOSl BETRo. 6, 537, 776 and U S, Appl i cat i on
[005131 [ aI ’\D‘ﬁectg@Qﬁftgﬁé@&ﬁg@n-ﬁﬁk@daﬂ%eg%&@%erﬁ%%hﬁ%@bfo%les can

Di versa Corporation; U S Patent
alsqabe U@déd ideptifyf NighBBR ofths praventenvention. The8IeddByues generally

inv3 - SRRY ool Gtsas s SR bty ot gVt DR B s o7 desired
chakdcterisHad &the NOToin fovall Dit&%ed HodledIRiontbakdd 1idhPies and methods

6,110, 900, 5, 843,653, 5, 707, 796, 6, 159,690, b5, 696, 249,
for gaging e Acresniag $hevy are veelb®wWIG, the . Appl i cat i on

1005801 OB Ruif Bagskhn 413 b B8 RIFHHH NIBSER ot thearpugat

inv&iaton. ®ré@d, bikds afe, 00d pASE,biklikS @ssiﬁ %yst&mﬁ?s@ngﬁﬂl&noblhzed proteins
6, 576, 467, 6,573, 098, 6 518, 065, 06, 603 506, 602
on girjpses such as glagy plaskie menbrgaesgheds er APOothosurigce 1 Bhesp grrays are

R o b iR 00 A B

chaficRBikti@ Pro@iratvays 3ehy He, uk8irhe mebhcks of #dFpresent hiveich to select
Nos., 2003/0186356, and

g@@@g‘gl I Ca&ﬁg&éﬁ@#aélwgm&g@r rijospmengdisplay likgasies. Protein

arra§ls &R2wE8BRnown to those of ordinary skill in the art, as are methods for making and

using them.

[0063] Numerous U.S. Patents and published U.S. Patent Applications disclose the
variety of libraries and methods for making and screening them to find molecules that bind
to a target. Examples of these libraries and methods are disclosed in the following U.S.

Patents and published U.S. Patent Applications, and each is incorporated by reference
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6, 537, 749, 6, 436, 665, 6, 429, 300, 6, 416, 950, 6, 312, 927
and U. S. Application Serial No. 2002/0182687 assi gned
wo o00Plgd70s; U. S. Patent No. 6,579,676, 5,411, 8BAT/US2004/032949
5, 955, 264 assigned to the General Hospital
Corporation; U S. Application Serial Nos. 2002/0051998
and 2001/ 0051855 assigned to the California Institute
of Technol ogy; U S. Application Serial No.
2002/ 0164635 assigned to Renssel aer Pol ytechnic

herblist3eeyé.g., UL PateNp Pok 05603 9561533)776lagd 129.08581ka831 Serial Nos.
2003/ 0152943, 2003/ 0148353, 2003/ 0134351,

2033107 92 00249342 59 pe gaed todRivesa Gpmmyation; U.S. Patent No.
5 8429% ggs‘i’?-pegi?g Aﬁﬁ@ixoﬁ%?ﬂ%eﬁ% %0483@/ 1%%@@31%&? dttlc:iylgdl&h Research

Ircations ‘are i'ncor por
Coundik rUaﬁ cApplaradon SelﬁzQCD&A]ZOMO 1869208 SAsighed hﬂ)m@@&@bratlon U.s.

Patgit Non6 BRI B et aé’seﬁfa@ﬁp 618008 Shadies. 07596, 6,159,690,
56@6@&@959@?@6?71'5@/'5 st %ssﬁﬁﬂglc% o8& NJ:0¥503/0157487,

hor ses, shee the e, that uce suc
2003004484 B s 2002/{0&025991 dsktgn&jo WELE X Bk chniques 6. S PatendNds.

o083 519, S B Is R0 4 SRt B adbacbS atade S 6 506 605

6,506349, @2?5 2§3 %%4%@ 6,366, 8620,195304149%, 62348 44hee, 3)7/2 497,

l'i ke,” each is entirely incorporatéd hefein
6 36@#@4@@@1 3?6)(668]5 IAﬂIS 37,93906,3dP, 71 R6,p0H34h 16,3876t 6,887,053,

6 510,25 B8 L g £ ot B s os

2003/01863606] 4 dTl088/087 2613 a@Mhﬁéﬂt@Mﬁl}%@ﬁ T8l PatehENSs. 6, d@gtéss
l[imted to tobacco (gotato an nalzeé t hat roduce

6 5800 LS, 02 0 #1 b 6P T a8 Crshrpiicstipm Ser No.
20@4@%26??%?1 é’d t‘ori> Srﬁ{ g_gjnsgggfnelﬂg ﬁﬁ S, ?%g&f gg/l 18%51%0P5955,264

asstpopd aseher(geﬂem mbpmmormmcm NES haysicaeens it drss2002/0051998
sed to grovide Iar&g amount s of recombi nant proteins,

anc2QD /O R assrenee i I qsmigripstiwte oLdechisigey; L ahepicaion

i 9, ou B 05 B M PR, A5 15, i

Sened iNvs. DEOAE0 162218 lIQGBVOﬂ@Z%)BpZ(HB&&OWBﬂHlZOQB/O@BﬁS&L PB0340113738,

208 ooBlgiPE Ao G35 b BaBb s e Bomonorizs. Each ot

i | sources.
e R A

[00627- 147 .(talﬁg@gsmbcbf st ]mesnmd: gwentidrechnt diser tesi prepared usmg at least one

di es have een roduced in | arge anounts
antE B R SRR Bl il S BRI S B GgAmals, such as
godtd, ROWENMorses Sitebp, ahd e leStHabBlodued SR adisRtidsSh fi¥eiShilk. Such
i ncl udi ng tobacco seeds and potato tubers. See, e.g.

ani@eksrcad betprewided Gdngmann mdbodBi Sge, ¢.g1but m@n@mga)Uén Batent

Nl SELERSE 1k IEFEA T 5 B0 A LONS SSBhe 304459, and e

hkd % g_ Which B @ﬁkﬁy iR sbdBerkih ByNRMrERENOdS.  See
002550 & Lo SGher et al . 30 BIOTECHNOL. APPL.
nti-

-NIgSAD of the present invention can additionally be prepared using at
least one anti-NIgSAb-encoding nucleic acid to provide transgenic plants and cultured plant

cells (e.g., but not limited to tobacco, potato and maize) that produce such antibodies,

specified portions or variants in the plant parts or in cells cultured therefrom. As a non-
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BI OCHEM , 99-108 (Cct., 1999); Ma et al., 13 TRENDS
Bl OTECHNOL., 522-527 (1995); Ma et al., 109 PLANT
WERIISEA721 341- 346 (1995); Wiitelamet al., 22r@r/0SdEM32949
SOC. TRANS., 940- 944 (1994); Payne et al. PLANT CELL
AND Tl SSUE CULTUREI N LI QUI D SYSTEMS John WIley & Sons,
Inc. New York, NY (1992); Ganborg and Phillips (eds)
PLANT CELL, TISSUE AND ORGAN
CULTURE: FUNDAMENTALMETHODS Springer Lab Manual ,
limSixig exgetple, Venkgaid Beidco feaviey Gerdzeing r&&iﬁb\’ﬂ&rﬁbr&téﬁ?ﬁﬁve been
PLANT MOLECULAR BI OLOGY Croy (ed.) BIOS Scientific
sucgesiuliyhised to pigyidedangg gymourts af Fecomiinapi pEinDE ECWsiAR an inducible

- B '
e AEROG, oy ebpsatety Jonusy S0 RS oo oo

anchwﬁaralqeetﬂecbthemn | Alsentransgdnic maizerhaoe béetdisbe (@expréy mammalian
ref erence. ﬂﬂ‘ﬂh The .a eﬁl bodi es of the |invention can
proff tﬁamr% BoBdeNs Whthdiepgisalgofimitios ggualeniigdhose
proﬁﬁce@fﬁl o el k&bt sys'téfnsaorqiuﬁfﬁgﬁ ot FARQT L SRAs: S%E, e.g., Hood et
| east one anti-NI gS Ab of present 1 nventlionh can
al. dﬁﬂl@mlﬂw NEnd Bieit. i 125- ﬁ%?&ﬁ@lan&md:femnmmedmhmmh Aattibodies

st, a_ suf hi ff|n|t for use in Western .
hovigatt e DGR 1 495 Ao trm B sas i spedh nclading ntibody
frag@féntHdyh hPEinAB chfth 'aﬁt%bd@@r(sm Qeﬁl@fuﬁlﬂkecgbacco seeds and potato

experimental ly usin suitabl'e method. (See, for

tubessa PEe.e2. 8- %ﬁ’lzr@ﬂ skyl., gﬁ PRANT MotnBiddod1- 18811 988 and reference cited

theiei- PR biltiies o TPy oo o R e R i nseenic

plaNeyvuc¥ording thAQQW; mém6d§ s&umso ¢ BIReh&aY al., 30B10TECHNOL. APPL.
Freeman and Co New Yor k, “New York, 1992); and
BIGGEENo $9- H@s@qn}g@%%ﬁml 1'3@%&5@@@@%1‘,52%5{2? (H195); Ma et

al., 309 B AeF BHS oﬁnghrg gu%ll gt ftiz%o%ggw 86 Fdans., 940-

‘nmeasur ed un

944c@8e4N Pawic aria). RuANT C‘Ehum rrmurcmmnksmomo@m SV tENsIBEn Wiley
are

+ @sraborgiand &’hégp%&eﬁ&r@m CELL. TISSUE AND
VEE ] ﬁs §Pﬁﬁ§je% Lﬁij fsgaﬁ'hgersv&ihg (Berlin
Helkslfbllbelrgllﬂ &8 Y[cﬁE}i(ﬂP%)s PD@N’I M@LEC[[IIQ{HMDILOGY [@roy (&E0BIOS Scientific

Pt iie 1 85D6 bl ok Pr o s euan MoNoBEAR Tetbersiery Manual
Sprﬁ%%f’i'\/@ﬁgg Lﬁérﬁﬂ ](1‘9@75‘I oHlg r8RhEdsReea BREEHR N EIER @lsthg BEYVR deferences

Re art. I'n"order to obtalin nucleic acid
is en@ﬂeédmbwomh@blmhrmghyhdemw Nl gSAb of the present

pavent i t m np _acid guence .of .the anti
100 e o o8 BE B TesRSF KD ey DB gt
witl e WAtk tahni€ df amehitRANKLR! Inaarﬁré‘fénéﬁ bAbSGAERN G 1S Sl ThR8d S Ab
by aut onat ed sequenators. S not necessary to

of thikprepant frventien ean optionalhy bmd aefivk immunoglobulin protein with at least a

ot h%??}ﬁ%‘%} n]gg\rf%: ?5%9256“ angters

sufficiently high affinity for use in Western blotting.

[0067] The affinity or avidity of an antibody for an antigen can be determined
experimentally using any suitable method. (See, for example, Berzofsky et al., “Antibody-
Antigen Interactions,” In Fundamental Immunology, Fourth Edition (W.E. Paul (Ed.),
Lippincott-Raven: New York, New York, 1999); Janis Kuby, Immunology, (W. H. Freeman
and Company: New York, New York, 1992); and methods described herein). The measured
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sequence, but the linear sequence of two regions of 6
to 8 amno acids fromthe protein is determ ned for
wo b@spsducti on of primers for PCR anplifi catiPeT/082084/032949
partial anti-N gSAb DNA fragnment. [0070] Once suitable
am no acid sequences have been identified, the DNA
sequences capabl e of encodi ng them are synthesi zed.
Because the genetic code is degenerate, nore than one
codon can be used to encode a particular am no acid,

affﬁlﬁl‘g‘* of hgagfcale antib@lyadtitizen BRdractRRMPA8 Vas i€ atah@ec@ 06@4 @ifferent
of a set of degenerate DNA oligonucl eoti des.

Cord\fﬂl@mdﬁ & ﬁ@ﬁﬁ@me@lfrattqme pHat Thysy mepmirgrgaiis pEafifinity apd other antigen-

b1ngin§$ﬂgﬂﬁq%/t&g g%) ig Olﬁ@ e %Q{;éitranb@’ Hﬂlhg nk&@tgﬁm%{cﬁzgigglutmns of

antérdgdhd gntigenl enda &Ghdhrdl@@délbuffefr dubk aptmhmffermdleem@beame@bm
ol i gonucl eoti des has m smatches due to the degeneracy
of the gahelicAcidMoledlles M smat ched degener ate DNA

[005|8]b gonuc iRl tHE trf6@htiok %&@(ﬁédyhe%&h | d nrudié h&ﬁ‘i‘ﬁﬁléé’ule of the present
ridize to the anti-NgSAb encodi ng nucleic acid

anpetncm encpdisgtal feastatne antidfligS Abohmbé obtambdmhlegmh@bdipscnbed
he® coord T(g nucl ﬁ* c _acid. DNA isolated by these nethods
ERPIRE “HRRR 1} B een DNA libraries from a variety of
[0068] | tYp@serder @BUtAN AuteRBIdEmaIBELIYLEICBBMB Be SRUNTESAD of the
and to isol ate honol ogous genes. [0071] Hgbrl di zation
prepeyt gmteation. ibe aminegpcistseqnence jof thetaeab@dy @@y e inmﬁsmﬂs@o
| .t
accipith BIE ARy 6 BT B8 pe Bt i e Al &R 680t
detéiﬁlmﬁe!d By sitemagdisdgudnatord) €t fyHot heliez @iy Qﬂi@émﬁhl@ﬂﬁleﬁtlre amino acid
acids_ is found in Tijssen (1993) 26Laborator o
SCAPERITnPEBS LN BeQeREmPISMOCEARS M @c&mamoac&y sdggyo the protein is

det édjfo%fﬁ‘i M\étfoﬁ& P RhEr 9 ShARRS a1 NEMNTeS Ab
[;l as é roo er g@r an hgrlh'

DNAhfmgml)t Label [ ng st r at eqi es for Iabeling nucl eic
10PGlina, "o OgSe S4ifDlERBa G coasOseR A BRI dgRIOEd. the BNA
se EEﬁB&E %ﬁ;%[ktofpéhe&ﬁﬁ fath B@%@%&%@h %Lﬁh%%ﬂeﬂc code is

ditio Mol ecuI r Probe I nc. gene
degda@@teamre{ h@o dhe Ehdwibmo e ofedioocedeceprrtiGrlabmsinandid, and

sear ch Chem als Eigth Editi by Ml ecul Pr obes
thefre, e AU AT A STRORBYHENR! S PO S EFRTEA & PRYA
oli @5iuElcBRIRC A$ ofl mehPePbRRE E\stt wln\be n&én‘ﬁ@aloc@ra\ ifenl e{hutl*i'%SAb
orm of RNA, such as nRNA, NA, tRNA or any ot her

sequiepambubmultiple menthsrsare typmhly cambllmﬁ hylpridizing tocn anti-NIgSAb

encoffgi g ebcid Qb Db GRPRBWTGERFY SiabruniPleBh B, atimpghes due

to thbas f31 acy BEtHeNBn&@cddie. dne blignstia rdé%@n&ﬁte DNA oligonucleotides
si ng stranded, or any conbinati on er eof
canﬁapltcaléhstdlf S%flcmetéshytzmézestp itnantioNIgHed eneading m&lzvq:mﬂ to permit

ideREridAin and isolation of the antibody encoding nucleic acid. DNA isolated by these

methods can be used to screen DNA libraries from a variety of cell types, from invertebrate
and vertebrate sources, and to isolate homologous genes.

[0071] Hybridization formats, including but not limited to solution phase, solid
phase, mixed phase, or in situ hybridization assays are useful for detection of clones of

interest. An extensive guide to the hybridization of nucleic acids is found in Tijssen (1993)
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codi ng strand, also known as the sense strand, or it
can be the non-coding strand, also referred to as the
wa@nios/Hswase strand. [0073] |sol ated nucl ei ¢ acPdI/US2004/032949

nol ecul es of the present invention can include nucleic
acid nol ecul es conprising an open reading frane (ORF),
optionally with one or nore introns, e.g., but not
limted to, at | east one specified portion of at |east
one CDR, such as CDR, CDR2 and/or CDR3 of at | east

Lalsoretohye@sohnizjnas th Biochdrfildtry efdMuledilit [B2o16 g ACHUbmdk Aol w@ish
conmpri.sing the coding sequence_for an anti-N gSAb or
%&Aﬁ_@a@&%&é FoeVicETE Yorleice viiog inppEepoksBoggeeand Ausubel
r .
STt UL AR NN gy hase

romthose des
stralegjen@ndeyowifd, thre ig&hegliand ¢096) HanhdHdok ef Ehadeesatntl Realsds and

eSS0, RS SR S L (R b
(2000 PHAfdbooll BEBIuotdscdr? ProBk hBEREQardiEhedlibdll Efbth %dhlb%,bsy

art_ to generate such degenerate nuclelc acl an
Mol¢vatar Poelesfloe. EpgeicfOR) CAntailable 98ALD RONhe pr esent

Lpyentio See, . e.0,, Ausubel et al., .supra, an uch
0RBE et o Nerivisieafiesuiay B (AR ercicnsdnysnuph B be SLihe Tor of RNA,
suchn¥ RN ANEnR A7 RN ADr kit bthet REmhET iiths foMCdradItAafkcfiding, but not
_mol ecul es of the present invention which conprise a
limifgd te BNk il ganeni¢ B Avre.- sunetitaingdysaploniag or pedduded symthetically, or

limte necoding t he.am.no acid
oo nfifhong M The phYS S5y BRI Splnlfe BRHB8eSkehasg, oreny
coniyinhtichethéreot. N P6itibE of BAN6Ee §tBindloieheEDNIA 6 RINAI RABY the
or a partion thereof; the codlgg sequence for an

cong#tang cdlse kyqvayipehe sense iransh obit combe Bigtnonoding) strapg, also
rTolo NN |, S€ such as the codi ng sequence of

mfat téaagggoaﬁlg%g#%n%aﬁﬁ?'eader or fusion peptide, with or

[00%8T hout Ishiateslf mckiteaid addukd df tHe@aedenCi@démn can include nucleic

aciég@)ren es, such as at |east one intron, together with

PSR SPIPHEAE 80 PREN Ladine fees (ORYD) ertionglly with apeor more
. i 1 t _ d ' 2! \
b o IR PO g BRI QSR OBR v o
CDRd| €DR? andaom$DRDof adcast oddNeapy oleds i light dhaiml nadleig acid

mof PSSP PR 558 SR ABFY [0 97 AR ARES.D OB N it ond
nuchél bAld nfRGURRAGFiEN & m& e Rbad didubRRalbam diiyaffrdEnt from

such as those that provide additional functionalities.
thosehdpscrihedebgee b vddcinnive ¢ thg degerericylnd the geantibeodeystdtiencode at

o N EHSRe B0E e EB BEPe, o
gendfié tdedy wel KabWA iif thedit. aHuls PO hyrohii ROMGR Bhe sIBREd ife Bt to generate

variant. Construction of Nucleic Acids
such degenerate nucleic acid variants that code for specific anti-NIgSAb of the present

invention. See, e.g., Ausubel et al., supra, and such nucleic acid variants are included in the
present invention.

[0074] As indicated herein, nucleic acid molecules of the present invention which
comprise a nucleic acid encoding an anti-NIgSAb can include, but are not limited to, those
encoding the amino acid sequence of an antibody fragment, portion or variant, by itself; the

coding sequence for the entire antibody or a portion thereof; the coding sequence for an
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[0075] The isolated nucleic acids of the present
i nvention can be made using (a) reconbi nant nethods,
w@ kjosm®gITehet i ¢ t echni ques, (c) purification terPtNUS00$032949
or combi nations thereof, as well-known in the art.
[0076] The nucleic acids can conveniently conprise
sequences in addition to an anti-N gSAb pol ynucl eoti de
sequence of the present invention. For exanple, a
mul ticloning site conprising one or nore endonucl ease
antitegly fragrhent, irfi@sorcamiatie ad WeR kit edditioi0 sédieneBChiRhGs the coding
acid to aid in jsolation of the poalynucleotide. Also, _
sequenge At 4t gesﬁté’ng steialeader onHsig neptide. vath erovishaut ithe afprgmentioned
y . ¢ I .
e b e S s R BB PR M, SR8 fonat, non-
codieg $egueegliarivdings i indelmited nuemiceding Feams3 t qiéticed, wuch as the
¢ thehg(%ot eins .of .the present inventjon. The nucleic )
TatlseeCy AOPHEIREd serliengry dhatiplay 2 rkio fHmagRtioa. whdN A grocessing,
incRRAMH PGB i Bie€lr
for ¢l onﬁnﬁinggglfyg?@fg)%? gss }s/gl%girﬁqg%r egglgg%y r? l}) g ?%Ig% Pg@ﬁ%{% and
stahility gfrraBNAY; amadslitianehcodigRajentedhdticodesl fos adlitored smirmnacids,
e_adde 0 _such ¢l onin nd/ Q. expressi on sequences
SuCFé‘S PY ﬂ?}a% B ﬁdﬁ’ft’d’ﬂ'&‘]tﬁB lqnﬁﬁ‘d?somﬁ’é’ 'gﬁ gyience encoding an
ant®¥RY eaBbdfised B AmbrkeNsdgBOh@t iR a9k séﬁlﬁng@éﬁ%ﬁﬁ%@ﬁéégﬁﬁe that
or to inprove the introduction of the pol ynucl ot de
faciligates I%ilrg&aﬂ@n oktae dised laniibaotly cpaprising, anempibedysiragment, portion or
Vmﬂﬁftors, adapters, and linkers is well known in the ‘
art. (See, e.g., Ausubel, supra; or Sanbrook, supra).
28Reconbj nr?rt]t t hods .f.or Oé)nst ructi ng Nucl ei c Acids
OO% 078] T%%J?%%&%}g@§ﬁ§@€é¥%ﬁacid conpositions of this
[007 3l ent i ohbe splaiedquckeigacidsijabe presrafinyensign cagrbeangde using (a)
rec&APRLNEhERNIS (1 rsgﬁ’tilct%f%@hrﬁﬁuég b@ﬁ k)ﬂﬁﬁca{t 'roﬁ %ﬁk%ugg | ¢ 3bmbinations
sources using any nunber of cl ng net hodol ogl és
thetentws wel-lnlogmdn dfe ki |1 in the art. In sone

odi ts l.i gonucl eot i de obes fhat selectively
[00FGor i i 200° SHEdRS HSEs ARV BIEY AOPBISE Sea3iepses n addition to an
PQIIONEH S PRUHRB O bedubfc L i i
e ot D e e A Dles r RN O BBIE, b gt
cloning it gomprising @l a@n eodorRblkascarsirichors sitas el be imsérted into the
oS AR 5T AP i bR Bhpl Bt Loy Mt 25562 on e

ordinhary
insedled %8 Bidri0 O isSleibPof thY Rahgitbd pMEhhQstsideQr ifoResdnt fiveRGon. For
Nucl ei ¢ Acids [0079] The isolatéd nucleic acids of the
examples 8 hexa-highding arirlecasequeser povisiee paowcnippt tieamscto purify the
' s by-known .net.ho (see,.e.q.., .
proB TR B BBl it AL B B0 G Byinrpploing e
codinzodigeese-a isSoptiohg pi ¥enehs ddPdrISiker firictthin gV dPdt &&Pfession of

e converted into )
a polynucleotide of the present invention.

[0077] Additional sequences can be added to such cloning and/or expression
sequences to optimize their function in cloning and/or expression, to aid in isolation of the
polynucleotide, or to improve the introduction of the polynucleotide into a cell. Use of
cloning vectors, expression vectors, adapters, and linkers is well known in the art. (See,

e.g., Ausubel, supra; or Sambrook, supra).
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doubl e-stranded DNA by hybridization with a

conpl enentary sequence, or by polynerization with a
wobhRs08d79er ase using the single strand as a tROPUS1084/032949

One of skill in the art will recognize that while

chem cal synthesis of DNA is typically nost effective

for sequences of about 100 or fewer bases, |onger

sequences can be obtained sinply by the ligation of

shorter sequences, via chem cal or |igace nedi ated

met hods. RRecmbibmaviethEdpioe €ongnictag Miclets ALMOB0] The

[0Q78Esent  Thy evdldt@ndcleit had cpmpudides dfekie MbieAad, such as RNA,
expreSS| on_cassettes conprising a nucleic aci d of the

Dhe gepamicdyAs poany wnmy@qt@né Gedldcandn elviisedfromological sources
us19% Q\E}zﬂﬁmb&v(ﬁ ] n?r[}g rg&t‘ﬁé%(?églggif?%\?n ftﬁhlébp 0f sﬁﬂ?ﬁr{ﬁgnaﬁ In some

nce enco resen
embudamehtsonhgmnlebﬁddmﬁed thatcselestivalg hybridigs; @t gent conditions,
pression cassette that can be introduced into at )
to {hi ROV TBFHECARS 0F tts INERePt BUPIONATS BEghiBrgralY B8 ez ssAuence in a
S | p
CDN% 5%621221}% DA ¥Btafy? nf%ﬁggg%f SRRADI S OHEHEN Tt BINA and
gertongn hbrar’p‘s iiomall knnivhitatliose of mglﬂaay glil} irs thelaetn (Sse, tetpat Ausubel,
mnll i rect. the transcription of the polynucleotide in
SURY G oG SHY cel|. Both heterol ogous and

non- heterol %gous . endogenous) promoters can be
dS BLNELIG M dconstuctuye NUcieig ACIdSi ¢ aci ds of

[OOHEE p?/ gs She lsommqq{mc a@@&)@lt}le presetsApveative dimalse be prepared by
kA SYELEL 35T ATl B PR BTRL By Gremica

syndiRisqRhbAalle ppaicés @ﬂnﬁlﬁ@&hﬁ@ﬁfﬁhgdﬁ)ﬁm&tfde aWhieh chibe converted into
intron). of _a non-heterol ogous formof a pol ynucl eoti de

doydyle-ptrandsd EXNNA DY Mybridigaftanowit @ camplemeniry peqyenge, or by
rlS QAL L D0 Al UORNELSBL AL, R 00 o
in the betve reco gwize mhan IWHI]B ciaérhroal Hythesis af DNW idgbiehilp ﬂiost e;]ffective for
d/ bst Vect.ors And Host I1's [0082] The
Seq?}?@gg AE 24930 AP Pokevitr Beser dphies SOQISeRS caib P OPHEEAIHEPIIR the
hgdtﬁ)ﬂlcﬁ“sﬁéjﬂé?lé@ h€esd§ aq:hgiﬁlc%%’ll l?gcacgﬁnehih‘?eﬁ&ﬁ
a engi neer ed

I nventi on, st cel S at are genetic

W th theRE&%%fH MEGE aScett d the pr oductl on of at
[OO\%@]a St kgg ][,?S%I}Ii' enfion er groalcfe]:s HH%Chn{g)gp%gﬁsmn cabsettes

corapHNiRs a AIEIB OLideSf tidd prescht ﬁfv@ntlcﬁﬁczh nﬁélbicra@icb’sequence of the present
| ncorgtrr ated herein by reference. [0083] The

inveysiapn iRl e ampleesc N A s giacaemid squcp ehensing an antipedy of the present

1nvgr9[ﬂ:%na&%le beuse fﬁg Lc?n%{rﬁ?rlaasrr% élglé t eg’( &E ?%g%t eotglati c%ﬁ %g introduced

1ntcpaitdeasp bhaldsires hﬁsh cal. A Iéadrﬁlblhﬁﬁt@ﬂpﬁéﬁiiaﬁ asBetROw 1 typicelly

in a conplex with a charged lipid. If
compnse a polynucleotide of the present invention operably linked to transcriptional

initiation regulatory sequences that will direct the transcription of the polynucleotide in the
intended host cell. Both heterologous and non-heterologous (i.e., endogenous) promoters
can be employed to direct expression of the nucleic acids of the present invention.

[0081] In some embodiments, isolated nucleic acids that serve as promoter,
enhancer, or other elements can be introduced in the appropriate position (upstream,

downstream or in intron) of a non-heterologous form of a polynucleotide of the present
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the vector is a virus, it can be packaged in vitro
usi ng an appropri ate packaging cell line and then
wo e@sssiteed i nto host cells. [0084] The DNA i NBET/US2004/032949
shoul d be operatively linked to an appropriate
pronoter. The expression constructs will further
contain sites for transcription initiation,
term nation and, in the transcribed region, a
ri bosome-binding site for translation. The coding
invpotrimn gnasah uphog drm/lnuegﬂate angessiqn of eepgiyeeketdbyf theeresent
._constructs MA eferabl |nclud a translation
iR g eple, MBS oo F oA De BN e 1o o Buiro by

muftiod; delstfey arldfeh s@bsti¥an. appropri atel y positioned at
the end of the nRNA to be translated, with UAA and UAG

preferredetRks ki @&1s0r eukar yot ic cell expression.
85
o005 G OO St e i i

mo&wums mﬁtﬂeqrrﬁsenﬂmlvelﬁtﬁm Rosg celldabht 4@ geﬂdtlﬁallﬁ@hgﬁﬁbered with the
met hotrexate (MIX), dihydrofol ate reductase (DHFR

recgjm NPk YCCHITS.NE thqp@ggct@y@f aplegd Hng @nti-Nf28Ab ygqcombmant
tecﬂmgégé (Wélllé}%%vnaﬁ ﬂ‘gn ?éZ% ’br(?dﬂjét%i | }ul%ra Ausubel et al.,

summahbbmﬁel}(iﬁﬁ)rpbta&d }E&hﬁby réﬁe&ncé 122, 464; 5,770, 359

00§ﬁﬁ 5, 82i 739? ﬁs C{gance for ff Ear yotic cell culture,

[ t et r 485 BPIYARCIE e panoRtionally bejoireskie @ yseion sontaining a
selé&cidildaR@y 8k Iﬁo%afg%hbn ANhat NEEnd A, éﬂ%nﬁ& vector is introduced in a

prokaryotics (the above patents aré
Prepmd@kp@mhtasd chlsiuzb phdphate percgniaes), or ﬂxmwmwlemmhmﬂhmged lipid. If
thev ugs and %ond tions %fr t he above-descri bed host

SF‘P& A B RAGEAD PR PRGFASSHT R VIt PHIRS PR ARRIEPIHIE Paﬁliagmséeﬂ line and

theh @@fddu¥e BRRANSALeNO the skilled artisan.
30l ntroduction of a vector construct into a host cell

[0084h be eThePiNAinsgrtshdwdd bﬁDpﬂT@@‘{ﬂh)aﬁEkddrtarasfappltopdate promoter

o R A B B ob AR SO0, b Ristaion, cmminasion
and, [18Mh8 Gta6idridad rddide GlritdBoms- bﬁkihﬁg’ siteTeMRai¥Ritiond The SB&iRg portion of
nmet hods are described in the art, such as Sanbrook,

the SRASTE tramse@)@rqssgd bythe pgnsiglctsmﬂmy@ﬂerabgu@phlde a translation
L LI i Rt A e —

posmcmad laf ﬂhe @nfl of the HRNA tobearahsiaied)with UAA And VIS gdflerred for

i ncl ude not only secretion signals, but also
mammalien ghey aﬁ%ﬁ’@r‘-‘@ﬂ@éb@%“‘?%nctl onal regi ons. For

[00855t anceEX]?.egsga %tcgg ﬂfe?érgtﬁ gg{f&ba?ﬁl %%luge at lepst one

particulariy charge 0 am
selddtabéer mirkes Sxﬁchanaxﬁmtsumidde tQ., |bixpn@t\mmsd<ab; inbthxbtraxucde (MTX),
during purificatio

oo R i Bl B
ot e B O b
glutaminesymihethsp (GSr UtS PhientlNop 66@2{4@@1; HA7T@B5%And 5 827 739) resistance
for eukaryotic cell culture, and tetracycline or ampicillin resistance genes for culturing in E.
coli and other bacteria or prokaryotics (the above patents are entirely incorporated hereby
by reference). Appropriate culture mediums and conditions for the above-described host

cells are known in the art. Suitable vectors will be readily apparent to the skilled artisan.
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anti body or at |east one fragnent thereof. Such

nmet hods are described in many standard | aboratory
worewd@ab¥21 such as Sanbr ook, supra, Chapters 17PQRUS204/@32949

and 18. 1-18.74; Ausubel, supra, Chapters 16, 7 and 18.

[0087] Those of ordinary skill in the art are

know edgeabl e i n the nunmerous expression systens

avai |l abl e for expression of a nucleic acid encoding a

protein of the present invention. Alternatively,
Intradutédrcofacvettorabnsthet prte s bodt celhvanbe «:fﬁiodmib}b@ﬂcmm phosphate

v TR A ————
eﬂf@iﬁmnmu &aﬂ&é}c@&p AL AEbnas? otk kﬁ&fdﬁ{ nfethddie sﬁ&?ﬁﬁmods are

i nventi on. Such methods are wel known in the art
dessriped inghe a@gswich b@&amhrOLokSupFlmC‘élapteNob4 aBd 360,87 adisubel, supra,

7 3,746 and 5,733,761, entirely
Chg%tcéglpg’rp% ég ]héer ein by reference. [0088] Illustrative

[0086] cel | auldabt &ife AaEBOAY of thE plebént RivRHHER EQNbOExPréiBed in a modified
anti bodi es, specified portions or variants thereof,

forgy sucheanellpian Deapinsandypsmmizgliderncs enly segretiensigoals dmtwlspladditional
hetQI% m‘%&lug ﬁﬁlc 181;12}1}9 iofP IliF“)or WsEince oabrcg %&1'0? 3&1{188%%1%11% %c1gs

spensi ons or’ reac ors cC

parusuﬁdrly éhzngcfﬂ)ﬁ’mmfacﬁisj taaleadbasto theNHtetrhin@s of apadkit®d9fo improve
ota EY essi ng i ntact ycosi\gl ated proteins have been

etResststenaera theriost eatl dpmeg pridiqatien.coduring subgequent handling

andésg% g?élséeﬁé&@%@ﬁies (c%bge a%%a%ﬂoﬁ%&’t@%%ﬁ &Ventmn to

facditate Bﬁiﬁfld:at(oa gSuchAZEGnChiIn-tRGEmoedd pridrne $inalGaspatai@l dfsan
2 cell P3X63 8 653, SP2/0-Agl 4, 293
aniipgy & gr aﬁ%@{%oe Efibgmeniahime ok @ R PSP PG daR dgny standard

1abaz\éﬁir_{/ aPinBalk Qeh af Qém%HPJ mﬁﬁgﬂe&% 2@??49&{1& Y88.18.74;

| ection, Manassas, c.orgy I'n on
Au@ﬁ@bdmwunﬂhmﬁasﬂ6057mgil&clude ceIIs of Iynph0|d

ins el o h 89
100871, i oficts 3R B Eerp R P A Bie LB i il LS ghmegus
exprek RN QY stbie abAlabRWoR Bx SERIRST 'a%cféﬁﬁéc‘i&éno%ﬁ fein of the
such as, but not limted to, an origin of replication,

pregeng HosBiQT Alergativel pmaclsic @EdSqu tiR\prosept voniéomsgant teexpressed in

168,.06 385, 839)
a nigk Yo PR By PR R Esrndssnidig & dedre it dui
end@gaimk BNA aficddimg arfhifbadp 601He ipedsehtipvdnaioan ‘Su&i@ methods are well
5 266, 491), at |east one hunan |nnun%?IobuI

PHidheRtt, o, asrflearaad in el Ratens Noe <3880 §34; M0 533,746 and

, ites, RNA splice
57% §§ enﬁlléﬁhl gélﬁ)y fR?dc}lgn &y b’ggﬂe%g‘ % , an SVv40 large T Ag
[OOBSJ]I y A aﬂlﬁsﬂratm& dfictl pult@ssudenid fsiCthe piddabi@dn dethBian@bddies,
et al supra; Sanbr ook

guences. See : Ausubel
SPG@?IGQ portiogs gf W@S{ﬁgﬁree&aresmwmn ¢dls. M@a@@hm@eﬁlbﬁr}/swms often
will B hE ! HSndHol el & dafis AthduBf nBLERAM dell%EcnSBns or
bioreactors can also be used. A number of suitable host cell lines capable of expressing
intact glycosylated proteins have been developed in the art, and include the COS-1 (e.g.,
ATCC CRL 1650), COS-7 (e.g., ATCC CRL-~1651), HEK293, BHK21 (e.g., ATCC CRL-
10), CHO (e.g., ATCC CRL 1610) and BSC-1 (e.g., ATCC CRL-26) cell lines, Cos-7 cells,
CHO cells, hep G2 cells, P3X63Ag8.653, SP2/0-Agl4, 293 cells, Hel.a cells and the like,
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are known and/or available, for instance, fromthe
American Type Culture Collection Catal ogue of Cell
waewe®3xad Hybri domas (www. at cc. org) or ot her REDWA2004/032949
commerci al sources. [0090] Wen eukaryotic host cells
are enpl oyed, pol yadenlyation or transcription
term nator sequences are typically incorporated into
the vector. An exanple of a term nator sequence is the
pol yadenl yati on sequence fromthe bovine growh
whiehr a1e read e aesilaBledfoencles example,cimedtan "Emnlm(bﬂtmge Gblledtion,

trans can al so ;be inc ed An ex
MRS i P Blke DB 9% ome S G- Dmnsus e pelymphoid
orifin sath as f9eldma aMll Rhphondd &1181 (1983)). Additionally,
“x%ene sequences to control replication in the host cel

&h be |E&Eﬁep%@at'@dons iﬁ@rdhmecell@@etmnclué%onmmvmoremftthmfollowmg

ex@Ebq b SRR Aol LR b OB i 858
prdhﬁotélﬁ(e(gtmate amarge&;‘vcm pfdmm@s By OMVEV lprdehenen (1S PRRASN os. 5,168,062
ng, but not limted to, protein A or protein G

an%%rﬁ% ﬁ%%?t %HSVat#ﬁ%wngﬁ%r surgkdpeosphogly¢rapte kinase) promoter, an EF-1
alpg{i( Eﬁdgﬁdgtéexa(&%s‘r)%art%ﬁ o‘rj g%ﬁ%r@?% aP Eﬁ%@@f’ ?1{] 2 nsr‘iﬁi‘ilngglobuhn promoter;
an etiranoet ﬂgﬂ@myceshyg indfphediion sitsd, eﬁc&ﬁztslrﬂfa)some binding sites, RNA
chromat o affinjty chrorrat ogr aphy,
SoIRg aR P A Abog ﬁﬁ%@tgogqnaﬁw e | Bgioly A addition site), and
HARM rd.Qr

tra&ﬁfﬁgﬂ@l{a%’ can }gﬁrss g&%g(;éeéenpsfegy 0 ?AHS S%HI a? 9@{@ on. Se 219 I&%’al.,
supga.g OtheCotlls waful f@produtioRoéhodeik scids ot protsind ofgiie praaént invention

e Tl PRSP S i B o
Catl\lofgue 6f C8l Lthes 4Rd H%}‘Bﬁaoﬁ% M\@J}V)ﬁtdc%%)‘e ] lﬁéx% G/flro@ lcBmMercial

erence. In addition to fmany o erences
sougessed herein, a variety of purlflcatlon and associ at ed

oot " e S Bt BT b TY isgyranscrption
teanﬂ@Eeqﬁéh@%lak@t Walll icdtpoRied it leWdbiog, AR ctampld WS Serminator
set forth in copes rotein Purification ,
seqs@rqen@t@ﬁwaaﬂ@@yamn seqyengsg fipm the bovinh growththohndse gene.
Secﬁ@ﬁé’ J)Ioag: lrlr\é{geSSph%%éof ﬁi@ tffja%(s(?l g‘,)[cn;? ta]gg ﬁa éthcgu({eldc %&n exaniple of a

sphBiugsseqwernaé isahe ¥P1Rh@befom SVM@E%E edpu6 ePRIEAS.J. MRGoL., 773-781
%@ 997) BoI lag et al. Protein thods . 2nd Edition
(195D e Pdditiogallyggepe spgggnces m:cr@étiol m@c@mlmthﬁ Imsh eeJtednsbe

Harris and Angal
mc%?g%gélaﬁhg{#???@% Eggﬁ% | ca ons A Practi cal
Approac%#?l_cafres rd, Oxford, England (1990);
opes nd Practi
(903" Edi ¢ B ATGHTBNGR ARy ?Fﬁ&@vefﬁfﬁfaﬁ@gsf =0l {303 S8k 94 hybridoma or

recdRiBiaBntReNcBIthres by well-known methods including, but not limited to, protein A or
protein G purification, ammonium sulfate or ethanol precipitation, acid extraction, anion or
cation exchange chromatography, phosphocellulose chromatography, hydrophobic
interaction chromatography, affinity chromatography, hydroxylapatite chromatography and
lectin chromatography. High performance liquid chromatography ("HPLC") can also be

employed for purification. See, e.g., Colligan, Current Protocols in Immunology, or
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Purification: Principles, H gh Resolution Methods and

Applications, Second Edition WIley- VCH Ny (1998);
w@r@sMsd7ker Protein Protocols on CD- ROM HumanaP@r/@S®04/032949

NJ (1998); and the references cited therein. [0092]

NI gSBR and anti-NgS b of the present invention can

i nclude any of: naturally purified products, products

of chem cal synthetic procedures, and products

produced by reconbi nant techni ques froma prokaryotic
CusrenteRisescyRtih Prdt@ﬁtSmd'nB@ |(Vstin'Wile§ & SensaNpWeY orRaNERTYdk, 1997-

fungi, yeast, plant, insect, non-manmalian, and
200dn¢reh Coaptses I, é; 6.8 Je HlicAeh %@ﬁytm@%é&ed@ﬁmw)é@pfiﬂrﬁn% In

adchﬁ&? [@fnﬁ?ﬂ bt BE Qe }éf&@%&rs %ISFeﬁ‘He h@n@\l‘}i 6@%@%1&&0& bt

esent vention can gl ycosy ate

assnmateglpy@teﬁyﬂoahlegjandmtfbldgig/memyﬂm Welbldinog ninehesirt antl ¢an be
certain_enpodi ment hods. are descrij.bed in

appfedfo sntibReyr orf%aﬁ&%% %wifaplgl ficatiens. %T'Slé%reo%kthose set forth

in ﬁuﬂfo%es %‘?Bﬂei%fﬂcﬁﬂgﬂ 'S})Eﬂé&tVﬁ?’a%; glﬁ*{. $§8‘P}r Peu tl@feﬁl,ods in

and

rotéin Sciehce
atragl, Y\cadenwic Poesas kad. N.Y. (1990);

KAy Bt 00T B RLA 90, s i

Me@l'iﬁds baxl B&itibh 3V 1153)'-131‘33 Ny ¢ Uedidr R RSt RRtbtdRols HHinibook

~treat nent can be ‘done by con actl ng the poI ycI onal
HuamnaPMsgS%(Wﬁh Hamiatnd ddgilRrie : ] ms: A Practical

T T e T N T—

Prib&blRg afl€ PadcHESSkd Eﬁnﬂ&ps,lf)@kgék Varlh ENY I(E%Dtﬁﬁhﬁﬁbﬂdq{y”ﬂén Protein
I nsol ubl e substrate exanp o.

PurifieationcPringiples Hligh Resolut oMethoss and idition Wiley-

Vcﬁlgrl\gfglf%gst)an *\@a@cﬁp%‘r&%ﬁlr%gol@%n@g %n%%%&eNé (1998);

andathiir©fetbness @tedblyerémnow ng the insol uble substrat e with
t he denatured imunoglobulin attached along with the

[00341 i bodi SYeHBRsad aptiTHaS 4k rhthemseseptinyensimasn inglude gy of:
nathﬁll&?%;ﬁ?le%{ﬁm ‘é{%g &s Blh il sPeflle r}Sc hdgl aﬁ({;ﬁ)ﬂbﬁ&cts

art e su trate can ead
prodetdd b}t mbembﬁlla&letbclﬁnqmﬂ yronf a prokauetiv ar elﬂ{ayycmfc g redyding, for
si ze materijals. é)ﬁaepar ation of NI 9SBR” 0094] . Any
XaPRS Clefias Tung, et nbriniesh agn A aliang apd llian cells.
|
Dep AR e N6 S,k it 8 o AIRIAL pioaRGidinG &‘*&?ﬁ%f@e antibody of
thegitédeht inmentive cantbetglwpsﬁatyd paczm' M@Fglycm;ylﬁnd th/glycosylated

N gSBR wj | | ener o _st.andard. met ho
beif BRI GRb e BRI TRC: rabel tpetfeds® OEReEBe i gy Stindard
JabBRRSIY MAnRhR, §iRh ab BEmBRYok! Giph@lSections 17.37-17.42; Ausubel, supra,
Chapters 10, 12, 13, 16, 18 and 20, Colligan, Protein Science, supra, Chapters 12-14, all

entirely incorporated herein by reference.

[0093] The polyclonal anti-NIgSAbD of the present invention can be treated to
remove any antibodies that bind to denatured immunoglobulin. This treatment can be done
by contacting the polyclonal anti-NIgSAb with denatured immunoglobulin, and then
removing the antibodies that are bound to the denatured immunoglobulin. This removal

may be achieved using denatured immunoglobulin that is attached to an insoluble substrate,
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cl ass of NI gSBR conpound or nol ecul e. One of ordinary
skill in the art will readily appreciate and be able

W 0008mBet t he appropriate or suitabl e nmet hodsP€DUS2004/032949
i solating, purifying, formulating, handling, etc., the
particul ar NIgSBR of interest w thout undue
experinmentation. As noted, for protein or related
Nl gSBR, the follow ng references provide consi derable
detail on such procedures: Scopes, Protein

forfepsmplec 2riyost the SfRHoaY Sat Wididk &0the Nenatufed $B#dunoglobulin attached to
Deut scher, Methods in Enzynologv Vol. 182: Guide to

thepspbitertscan g Fepamicddrom thagpmaining Ftibedies synply by yollecting the

oot Ship B R 1E S BSREI SlpS B SR e SFERE 51

1mzﬁdnmglohsu1m/dteyhdd aeng \Whﬂib%ﬁbodleé/%lhﬁrto ﬂtwde‘ﬁatmtr@i n and
. Prot coI S bo Humana Press
IMIRKROG Olmhalt P@ﬂ%fqpearpmotﬁt BIo elé%lmémkﬂlﬂ\n ﬁﬂ?ea@f ﬂ@hthe insoluble
pe 0 I
Su}ﬁ{gopggﬁ E’? g? Les?cﬁ Purl‘?%lcgbreo%lgetéﬁgﬁg nglg/s%g{/%%g‘{ actgl}%g)és’ sizes ot
ma@ridlsEdi ti on Springer Verlag, NY (1993) Janson and
Ryden Protein Purification: Principles, H gh
Resol ut i prephitibnds NaggBRgpP! i cat i ons Second Edition

[009¥] ey- VCHnyNioSBRIBAtis ﬁ&chn\%hﬁ&i b@idénf’ Tied, Qﬂﬁtéd afd
CD- ROM Humana Press, (1998i\ or ucl ei ¢ aci d
is

chamcmrp?@ﬂ @pn@ﬁléy asdasprerskhezqint teiadily pprswerd éo thesepf endinary skill

in tﬁé 913? Si BL 181'1 g? g%n?%nt{b?)dg V\é@%ﬁ Wi’ &efgfgrrgﬁubat hiadatid go standard

methed$ amdlpﬁ)ﬂaidresmﬁimiheﬁé art fotie SItEBIOI0E apprOpAAS ifSr the particular

techni ques and nethods for isolating, Egrlfglglg
clagsi iYfieaBRrigaaynd shaolaqyler &nglaf iopdjnary|skidLin sl readily

wpifags =LA S TR P oo S R RIS, puritying

foridbkasiny,, hahdling) eed, e gmcmammmz omnbeyedelmbu(d ﬂ'ﬁﬂéled .
Yor k A
GXPEJIB}SIH?%’O@\%W@F J%Q/roglg %S?r%}:]{lzﬁji lﬁ?ﬁg@égr ) IQOH;?VF@ reforcnoas provide

congfdfefa'b%ndetf bk §udﬁ 8&3 E{ ﬁes Iﬂ@cgﬁrﬁ Htfcaton, %Wn%&r ‘b"e\,rlag, N.Y.

Further details regar
(1982); Mgutscherg ds émBh Wehy82: deJ telBrokein Punﬁdatloln

Acaégferg &%%&;ﬁé@fg@gﬁ’%ﬁr@ r 2004 ae C?%mc Press, Inc.

(19b@}39§dua§@ al PRSERAIMERYE) Qh@EaﬁkﬁWﬁéﬁEﬁg ey (1996) ; Walker The
anti - Nl gSAb, “detectably | abel ed, as ‘descri bed hérein,

PIOanm PrmecqlmHaEm&d{umzmh&@p,dﬂI (1996); Hamigaod tAingal Protein Protein

Pu c 101 ZADD iCQGL' A t boLo[F{E.SI]{rg eazgﬁggrldnééﬁ}rgg@ngland

(199@)"‘86@1&6@ Wt@mﬂ”\hiffba @1{ %incf%!les%i@ PrAdtiaé SrPEMEbn @ﬁhhg‘ﬁ‘%ﬂag,
or antibodies Tn a sample or on a substrate

NY; mo%@y afbRydrst Bratein Fugifie: ‘ solutlon Methods
andc&gmfcaﬁgr?‘s Second Edition Wiley-VCH, NY (1998); and Walker Protein Protocols

on CD-ROM Humana Press, NJ (11998). For Nucleic acid manipulations, Sambrook and

Ausubel provide detailed procedures for isolating, purifying, formulating and handling
nucleic acids (as well as proteins and certain small molecules). For organic synthesis
techniques and methods for isolating, purifying, formulating and handling resulting

molecules, see, e.g., Organic Chemistry by Fessendon and Fessendon, (1982, Second
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i ncubating a sanple in the presence of a detectably

| abel ed anti-N gSAb of the present invention, and
waledsosiag t he | abel ed anti body which is boundP¢TUS2004/032949

sanpl e. Various clinical assay procedures are well

known in the art, e.g., as described in |Imunoassays

for the 80's (Eds. A Voller et al., University Park,

1981) and in Paul (ed.) FUNDAMENTAL | MMUNOLOGY, FOURTH

EDI TI ON, Li ppincott-Raven, NY,NY (1999). [0097] Thus,
EdaivnaMillali@3ntAressa BhbtgbBRise); Adwanodd@rgaaiet Clisgeliytry by March

iR baR 18RS Wiy and s5en v EpTky episbanced Oesanic Chemisiry by
Ca&@%@'S%n@l;e_lr_% TRbd Eﬂl%lbﬂgPaﬁ'ﬁlA gnd BE]dooC Pl ﬁﬂfﬁﬁ&r New ?rk).

pr ot ei ns e support can then be washe Sui t
Fuitheridetagls segarding tre isid stings durifyags forsyuldtivgl andecindiyng of many

colbt B ey e CROR e R Ak Al et g

Milhatkdeewreigad. W t h the buffer a second tine to renove
unbound det ect abl y |l abeled anti-NgS b or unbound
det ect abI | abel ed NI gSBR. The anmount of bound | abel
ort can then be detected or
nti f [
W"éﬁﬁpon e Bt SALlTEh 107 p R ank AR, AL IR R, s
desoiibet] Ingeipefotr uskein reseatah, therapotitiQ@ndiagnoati¢ iredyls.

- known rts or carriers._include gl ass
[O‘%\gj ystyr éﬁ@wﬁﬁg f $g Presrat ysRYRR #Hy |ué~?f39foa @¥yifg pariety of
prod¥diRes su@ﬁ%& ﬁﬁﬁﬁnoﬁ?@g rv@rh eg,ggg bdrBthtC Glret Luﬂ%%ﬁs or antibodies in

nitrocel l'ul ose cry agar oses,
a sgrapja ot b @ sulidtkte adw rmmuﬁoaskay fondeteaingeatibbdieetypioatly comprises

. L.ubl e to.so ext ent i NSO e.f t

incfifaiAe o Spir LS e Brehen of b e e it oA PEBE prosent

invBRusm, ¥hd dtadting tAE )ﬁb@l@& %ht%cﬁiy%}ﬁélﬁslﬁoﬁhd ﬁPEEAIﬂME aVaﬁBus clinical
so long as the coupl ed nol eCul e is capabl e of" bi nding

asspy,prefedugesare welldmopody therus, g el desouibpd it Immunoassays for the 80's,

EOR VA P UERRRT RRRT 180 n i Pt Lo PEH e mate
DMeONGITR: Y6 FoeR i@ Epsiidi, GlﬁﬁlﬁﬁéotﬁRﬁ%ill NAL ey peddoyel y, the
surface can be flat such as a sheet, culture dish,

[00pékt st rThus, an antlﬂlgséb;aemgus@amw atheglagtibody molecule used in the
ass |c¥1§ by %&[}ﬁ t? ﬁﬂgosce m@g‘lcn?ort]ﬁ) sghcﬁ) | &ptoﬁt a\){/hl{:llﬁ gs rcé%%ﬁ

ppar en ose s
immebiyiziag kells, sell b@hbl&s Oﬁplfotdi‘liss ’Iftﬁrsuppd}dd:aﬂﬁh&ﬂbd: h@@hed with suitable
ep tide or antl or can ascertain the sa

buffegt et @)&?éFFWE@W dalloyesgnoeayment wido e 4%9@?%5’ labeled anti-
ga%{nAgfgcer us @%‘; ﬁbﬁeﬂ %gg‘5§$h 18e SLd ?’l‘}agé( Slﬂ;ﬁo?%‘%h\ér%}‘ l&e%as?lf:d with

the deffer nsacend fimedd Iremm&ndlbomd deéctatdp mbelédmdtltNI@SAbbx unbound
t [k t hods i
Sl T BT LBTLAL on,esL g wel kaoun metneds 10

detected or quantified by known method steps.

[0098] "Solid phase support" or "carrier" includes any support capable of binding
peptide, protein, antigen or antibody. Well-known supports or carriers include glass,
polystyrene, polypropylene, polyethylene, dextran, nylon, amylases, natural and modified
celluloses, nitrocellulose, polyacrylamides, agaroses, and magnetite. The nature of the

carrier can be either soluble to some extent or insoluble for the purposes of the present
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[0100] Detectably | abeling an anti-N gSAb or N gSBR
can be acconplished by linking to an enzyne for use in
w@pooszyree i nmunoassay (ElA), or enzyne-| i nkedPCT/US2004/032949
i mmunosor bent assay (ELISA). The |inked enzyne reacts
with the exposed substrate to generate a chem cal
noi ety which can be detected, for exanple, by
spectrophotonetric, fluoronetric or by visual neans.
Enzymes which can be used to detectably |abel the
inv&ntld)n ".Nlegﬁ@bonbfmdtérml pareletvidtunigniny @osdible lsttaenrad vdnfafiugation so
not |im ?d to, mal ate dehydraogenase, staphyl ococca

lor&g&éﬁlya%%lp cdanelselc sycapailec] bedmede antigeaprangipedshofhus, the
&hﬂgﬁgg&ﬁ g@eﬁ%ﬁgﬁyﬁ,eiSQH E%@ﬁh ak g}/lgrﬁﬂl’)égf QYRS fuside surface

P ose oner ase, horséra er oxi dase,
of atdsaﬂubn,e)rmlhﬁ)@@ma]assliacasﬁmm&ig |Almt1vg]yudm$arfaw ctmde, flat such as
ur ea al a

o s R B P i B Re e S i P EE TRhes anc wets
of @E@&y GH Qéa'dﬂg A% Firéfdo tHd3d Mdille B the e ARE tlorE bk lhagﬁatha%mtable

e anti-N gSBR, it is possible to de
carﬁ@r&fdlebnadlmg@dtlbmdw pcmidﬁmnlanhgetnh ooeagascdrtinthe samedy routine
gnunoassay (RIA) (see, for exanple, Wrk, et
exgﬁﬂnwnf 198r at ory” Techni ques and Bi ochenistry in

[O(MDH ecul awdd lReymetNBA sRp&dr Ednibbihdik Qthﬁgn?Iaﬂ" iwen lot of
et ec

(1978). The radi o- act ive isotope can b
anthg%/éh 0 RsT ltqa@ skiled i the arg ahmdete@mnc eperativeand optlmal assay

L L [y T e

msolbeaﬂmﬁ:emnventl on are: H, 125 , 131 , 5 S, 4 C, and
125. 36[ 0102 i s also possible to |abel the
[019R1 i - NI gBaksc 1}1\1@5@@% ay anH-NEPAbTNE8RR qepbs@germplished by

t
R R e L
imaehesoitedt sisey (ELISIA)OThS tiekakenzme Rgactsheitiririexpossdanbtrate to
used f%uorescent | abel i ng conpounds are_fl uorescein

EETICERE AC mﬁldp@wtw@aaﬁ% e defpaied dpeXsRDIe, byspecsEaphptometric,

g S5 DB LN s LRSS SEREA

NIgZSraiRoe pWﬁtioNﬁMM@tT&&bﬂ%hMamaM@M&dxo genase,

o on B B 00 o B SRR e
glyEéM?ﬁ&%HzﬁQ a8 R Ogehhgeg triRE @hésgﬁyte fﬂscﬁl&rés'éZhéﬁera@l%h ?Eﬂ&ﬁfcﬁse

he | ant hdni de seri es. se netals can be attached
alk@lmetpi@slaltaltase,l\asgaagmam glyceseaixidnse,diete gadhciosidape gribanpslease,

e 1 G e PO TR RO BESE ESFRPEY A The
mm@nukmmbgéﬁg;or Nl gSBR al so can be detectably | abel ed

{ coupling to a
[0101] By radloactlvely labeling the anti-NIgSAb or NIgSBR, it is possible to detect

non-denatured immunoglobulin through the use of a radioimmunoassay (RIA) (see, for

example, Work, et al., Laboratory Techniques and Biochemistry in Molecular Biology,

North Holland Publishing Company, N.Y. (1978). The radio-active isotope can be detected
by such means as the use of a gamma counter or a scintillation counter or by

autoradiography. Isotopes which are particularly useful for the purpose of the present

invention are: > H, 21,181, 3§, C, and '*°1.
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chem | um nescent conpound. The presence of the
chem | um nescently | abel ed anti body is then determ ned
whygoodeswet i ng the presence of | um nescence thaPCHUBRE$032949
during the course of a chem cal reaction. Exanples of
particul arly useful chem | um nescent | abeling
conpounds are lum nol, isolumnol, theromatic
acridi niumester, imdazole, acridiniumsalt and
oxal ate ester. [0105] Likew se, a bi ol um nescent
[0 1@6]T'p oundItdaalsb possitdeltd labdlaheinti-NegSAB br NIgSBAD wéth a fluorescent

NI E ttﬂgﬂﬁr esent i nvention. Biolum nescence is a
cor e fiepesat heled paemds sxpopsdiodight af the peensryvave

lengﬂPl i‘t@bﬁ:@e&e %@ﬁ e} bl AeRERH TLE td ﬂl‘f&@%@fg@b LAk %{Heg‘?gég C¥mmonly

he chenilum nescent reaction resen
useldlfblompmémhng poropa@inds iage ﬂimreqcmnnaﬁhlbyyajratee clidgdamindye

resence of | unm.ne ortan ol um, nescent .
oo B o s VR OB G4 e &y PR dey e 4 Fldprencamine. See also

Hath sﬁd $1255BAHE oRBOYGE
aagrt]lt i -Nl gSAb or ONI gSBRSggIFI]{ g%&%]cs (%I@]?%AEQH @E_OBB@FS 31/\1 TLH

EpgeemMoldcatar Brobesne.eEygeneOregam(20683).i f t he det ectabl e

o1p3FS! o WAEABSAL AN ST i i i

fludrestehesetingBbRId sich ad F2 EHSorGaises Of tha Tar@itaYdEsekiBR €T hese metals
t he detection can be acconpllshed by col oronetric

canrhet aiigalied iR |tl@6na1éxﬁi1g®Ataussmg)s1ch anesalfohelating gmmpy A,
eSS B AR T SR Rl Bl g D)

[01944]ost r at ®hé MtCNIEEAD SONIgSBRIAISH Bad l&f(ﬂéted@ﬂﬂg #beldd by coupling to a
standards. 37[0107] In situ detection can
c eg&@aﬁﬁ?ﬁcgm{éempeu@d TlE?yPTP@#SQ/ Pf@e ghemdemsinsgieatly labeled antibody is

ther? ?&g%l?iglg? gg ﬁg@ef?t l'%at?'lé gfgse c@h%&@%&gg ﬁ:ﬁ#%ﬁl WBurse of a

chepries eeﬁtctlomvEmﬁmpies b@ﬁmmﬁaray sseﬁdlchamlulﬁhes&m Btk yompounds

abe ntJ - SAb orcg&l:i gSBR i s preferably provided
bvﬂ%ﬁg ASAHE ORyi FEIFTHET AT dRE P pYyidiniBE seff and oxalate
esteaNt i - NI gSAb or NIl gSBR to a biol ogical sanple. Through

the use of such a procedure, it is possible to
[01Qa&k er mi nbilmwisewbiplmhaegceﬂ%nqmumd careltd wsed to label the anti-NIgSAb

[ 0 but al so_.t he dlstrlbutlon of .natjve
or NYTHROH B brepch iepfio® Cholimiateeniai e e s ompstminescence
fouRd BFEI6Togidal §RtnRNn v&H“&ﬁ@czRﬁ P’% ﬂfo?é}ﬁ YncRddstd th\é"efﬁcwncy of the
readily perceive that any of a wde variety of

chepillgrunesgen a¢a}ctm ‘8 presanch ofis bmlmnmemy,nppmcaem isrdeggrmizzaad by
ety p R S R ety ERE B ek étgppaupgs for puposes

of 1§¥eting Ate hbNEH, IifetRb al€agidRhed for utilization in an
I mmunonetric assa al so known as a "two-site" or

[Olo@an dwi c]ﬁete@iygldgf the antaNIgfAk et NIghRReansherdccomplished, @g., by a
scmgllﬂaﬁ%ﬁ Ic:i(yl}n%r #9! %QSplg dlf ﬁqntdePecg%lci(loBelf1§ g %’&egatcux% ga?rgma emitter, or

by a fluorometer, for example, if the label is a fluorescent material. In the case of an

enzyme label, the detection can be accomplished by colorometric methods which employ a
substrate for the enzyme. Detection can also be accomplished by visual comparison of the

extent of enzymatic reaction of a substrate in comparison with similarly prepared standards.
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is bound to a solid support that is insoluble in the
fluid being tested and a quantity of detectably

wo awsloasi2ant i - Nl gSAb or NI gSBR i s added to perPET/US2004/032949
detection and/or quantitation of the ternary conpl ex
formed between solid-phase anti body, antigen, and
detectably | abel ed agent. [0109] Typical, inmunonetric
assays include "forward" assays in which the anti body
bound to the solid phase is first contacted with the

[0 1$)3§Tp| e b sign desdtied chwbexédoaplishdie e@ntﬂyqaﬁlofumgmmh@loglcal

by formation of ~.a binary salid phas
SDE TP GRRR A Do A BNSiEdhe APEbinagon af gy irbalsdmgNTES Ab
r
or REIFRS! P TRy SRR Sy SIRERES, 1Bl ERRlEL feled anti
NIghhb gleNIgSBR Wﬁfﬁﬂibdiy progiled bptapplyarc: (mhyrbvbﬂeymg khet detsvtably

[ | abel whi ch
tavgfef ofti i7edaB o SRR IS Abiaidei spin: Theoidh B ubdyfaer s
prdcéﬂih‘@ at is%ssﬁﬁfe't@ detbAniRE hBl 6nl§' ﬁﬁ: préRatedr tél,b Iﬁﬂﬁﬂm&@obuhn but

onplex with the antigen bound to the solid suppor
als@ Hlﬂdh@hbtﬂh@ ofmative ineciuneglodiyin thdhexasthédtisuppUsingitise present
e the unreacted .l abel ed
iR B TR ary ol o et il AL Sy oS or,
histldgat e mdﬂ@cﬁfs MQuchas SRt LpoesRIEY) 08 ¥ORIARTedaR bl @i Eb éc‘iueve such
present or can be nade quantitative by conparing t

in sigdetaclionf | abel ed antibody with that obtalned for a

0SS OB SyRE L T DD SO o v i

utlhz&atlﬁlm ahimassay&ria ﬁ@aﬂ,&ﬁw lkdomich £2)a \WeRite RatisehdWidieassay. In a
Met hod . (Ed. Ki rfcha Li vi ngst one, Edi nbur gh
typ{%ﬁ#@ﬁua@m@e 8y52y{ DAUROityCHf ab@!fé@@tlmdy ©& fiagment-of an antibody)
e

s TRRATNs, s iBp6iE IR REh g et bl Gng gy of
detéatﬁ)ly: tzbeledantdykyS AR wiNTHEBRAS addedas pepmit dstedtiohsand/or quantitation

in e i ncubatj on tep mhereln the anti body bound to
Of’f* LR iCQMD{FF RS bfﬁwegle%ﬁ) idph@sq Awibrdy a@ﬁgm} &8¢ defgetably
labQbdgEerdesi red reagents are added to the sanple being

tested at the sanme tinme. After the incubation is

[0189hpl et eWypitileinsminanatappssays inslude Sfoedatd) asypirewhiok the

antiffdly BT o the SO tnbls Tt CPaBERRTT A SuBRe PedEdrsekip extract
the Whili fent fien S éa‘ihp?éJW Pdﬁnat1§n b'£Pin! %? s‘?ﬂl@ 'ﬂ%\i: ﬁﬁ’lbb&}f%ﬁ’&ﬂo@y

be Tn a conventional "forward" h assay
compex.hafter @sutable inaubation p@mbvhese@hdddppqmns wWashat togtmave the

qu i O el.e nti bod o the fluid
resipt BEERB o4 el Bk G Roebio i e R gt with the
solitfonoptiniflg 8 kRERA Quaitie bf Ribsldl kARl (WhhaLh&brR &S h Ofbporter
is utilized. After a second incubation, the solid

molspale . iAfterAsreend incuhsHoe petiashialpefrait theolabeled antdmwdyto osmplex
with B arnﬁﬁérgﬂgungf:totﬂpe so%%'lﬁ peoxP t%l‘(pl%h the ur‘ielabeled antibody, the solid

support is washed a second time to remove the unreacted labeled antibody. This type of

forward sandwich assay can be a simple "yes/no" assay to determine whether antigen is
present or can be made quantitative by comparing the measure of labeled antibody with that

obtained for a standard sample containing known quantities of non-denatured
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and the solution of unreacted | abel ed anti body. The
presence of | abeled anti body associated with a solid
waemso8372i s then deternined as in the "sinultaP€Dus2004/032949
and "forward" assays. In one enbodi nent, a conbination
of anti-N gSAb and/or NI gSBR of the present invention
specific for the sanme or separate epitopes can be used
to construct a sensitive multi-site imunoradionetric
assay. [0112] Kits or articles of manufacture
imeRndAobulRY Suth "and-kitdVl o SsdhdRichNIagaBRaRf debihaaI g SWitle
i nvention may_be prepared. Such kits or articles of
Radiginmaune Assay Methed §E4. Kirdhamp b ingsiense Bdigburghdd A7 ®H 99-206).
tRer apeuly @ LG es. 113 . .
00T oo D s S SORARIChE B8 E 1 B el with ative
imanhogldbhigdnareahe st gfFdRsiafigtanedust ebngeatd eisaid. @adimbRaneous
substituted one for the other, or used in combination
assay, Hvpl vep atngleolglﬁlé‘t?qqu step ly@}effgn mﬁ:eafn@bpqigépol.g}deto the solid support,
e } 4% i .
o Eh AN R o ORI L e i
testeil i thersgmt: hienes ahftertthe ineticatiodiecahplsieid] the wolid suppofidsnivashed to
a variety of essentially equival enf paraneters and
renffaeds SRR A5 O ELHLE AT PREEREH [Pl 26 e o T Brgsence of
1abb1R8 aRfISSE HssdHED it he drbis Indef QAR AT would be i
: Ant iabody I mSTuni zat 1 on eangl Fusi onSI\/EtnLods ?01158] VLVgILJJ Me ma
convaniong I forwandll nimxydciwagsly. nrouse ser um i nmunogl obul i n
b/c mce were i pmunized with rabhit seru
03 hnog! Bb0e T TP eser Boey-cup i gel @i B topegdibeled
antJBAY B ZRL 1D SampiB &R wed HyOlE adlifiBh f ¥A1hBEIEH ARibS&Y BBnd to a solid
titer were fused with a rouse nyel oma fusion partner, _
suppprt/after Feuifable ippehasion ipefiad isytilixed Médicn 2 Peaspd iadubatiort the solid

oSS B TGRS PP B0 o

andhk Yblu@on eDMGeEdlabelbd adthdddO THE 'gfe%éme d7@iHetdd dnkiBody associated
.100, 000 units/m streptonycin) + 6.5 m gl utam ne
with gsgli¢k supnogt is dienclstremired 46 ibihe "Qlwlwmqusg}md "forward" assays. In

oneséiﬁlpcld?ﬁgﬁ‘tt, gboﬁgﬁﬁtig]&a‘gf anti-NIgSAb and/or NIgSBR of the present invention

specific for the same or separate epitopes can be used to construct a sensitive multi-site

immunoradiometric assay. ‘
[0112] Kits or articles of manufacture containing the anti-NIgSAb or NIgSBR of the
present invention may be prepared. Such kits or articles of manufacture are used in the
performance of research, therapeutic, or diagnostic procedures.

[0113] Typically in the methods described herein the anti-NIgSAb and NIgSBR are
interchangeable and can be substituted one for the other, or used in combination one with

the other, including where they are detectably labeled.

[0114] The following examples illustrate the present invention without, however,
limiting the same thereto. One of skill will recognize a variety of essentially equivalent

parameters and materials that can be substituted in accordance with the present invention.
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50x HES (Hybri doma Enhanci ng Suppl enment) 4) Fusion
medi um 500m conplete nedium5 m 100x HAT 10m 50x
WOED5835720% PEG (Si gma, MN 1500) [0117] B. Pr ep&r/as10041032949
of the Myeloma Cells 1) Prior to the fusion, the
nmyeloma cell line was cultured in at l[east 10- 20% FBS
| MOM nmedi um for three to four days. The nyel oma were
kept in | og phase of growh prior to fusing the cells.
2) Using a light mcroscope, the nmyeloma cells were
checked for growh and VIiEPAMPDE 13) The nyel oma cells
wer e di sé&%&g&g&&g&gfa&omthe surface of the flasks
and tran L coni cal tubes. 404) Myel ona
cells vveFffcentrlfuged at 100 rpmfor five mnutes. 5)

Immpgealioih@d g nthedf e di scarded and the cell pell et
[0116] suspehdeM irats pleed imrhividkddeith mousderdih émmmoglobulin. Balb/c

T R T N,
1mﬁﬁn§5t$cﬁﬁn@%féeh§fr9ﬁ‘§dn?m5ﬂ¥@mhrﬁ?& %ﬁm@terﬂ?&e‘f@s%ﬁ'vﬂﬁn é(‘ﬁr%use

repeated once and a cell count was perfornmed. [0118]
my€lon®y fupian paitagr, 3P2/6p1 een cel |l s was done as fol l ows: 1)

The ani mal was anesthetized and an exsangui nati on was

per f or refusiomPaosoablac puncture to collect as much

[0o1bpod asApossn\mdeaPIfegbﬂagmd by cervical dislocation.
2) The animal was bathed in 75% et hanol for two to

t hr b ni AYOM basis mpdinyni nal was placed on its right
sideyto 5%%?5 EE&PL %fne}iﬁﬂ{ral area and pi nned down

on yro oamrac was sterilized with 75%
et hanol . 580 mI WD ibasio fnedian h-ef00ml FBSWaS.SCmIIt P/8i(ttoclasolution
nto a_V-shape i nci si on was

f
C‘“ECI%P A ?@98@354%%/% peglling 100, ﬁ(x%ymf@ah@tfq@émemm) +6.5 ml
glu&zl?ﬁh@?s)(o HﬁioﬂQo}l Bﬁﬁ)? erl toneum The spl een

was Vi SI as are ss ri ght underneath
t he3) Supplements

100x HAT
50x HES (Hybridoma Enhancing Supplement)
4) Fusion medium:
500ml complete medium
5 ml 100x HAT
10ml 50x HES
5) 50% PEG (Sigma, MW 1500)
[0117] B. Preparation of the Myeloma Cells

1) Prior to the fusion, the myeloma cell line was cultured in at least 10-
20% FBS IMDM medium for three to four days. The myeloma were kept in log phase of
growth prior to fusing the cells.

2) Using a light microscope, the myeloma cells were checked for growth
and viability.

3) The myeloma cells were dislodged gently from the surface of the

flasks and transferred into 50ml conical tubes.
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peritoneum of the left ventral abdonen. 5) The
peritoneum was cut open with a small pair of scissors

W 00080p73Ee t he spleen. 6) The spl een was di SSeRCHUSENH032949
t he adhesions teased away to renove the spleen. The
spl een was placed on a pre-wetted nylon screen cel
strai ner placed on top of a 50m conical tube. The
spleen was cut into snall pieces with a small pair of
curved scissors. 7) The spl een pieces were neshed
agai nst ghe c C#el(ﬁﬁa( SdIRYer¥téMrifugk€ 8t BI00IrPAEfoP YO @ffutes.
and honogeni zed with a mlling action. The spl een
cel I's wePk ri ﬁb@aupemaﬁarttwemg:scatcbdia@éﬁhqwﬂ@emm suspended in

Qﬁﬁ[ﬁ pedi um (penicillin/streptonycin optional).

pl € sh4een "l s were conti nuously honogeni zed and
ri nsed ugyi | ahé nseloeeicetie Mese Y@i@fubeDhta100 rp@)fod e minutes.
spleen cells were centrifuged at 100 rpmfor five

m nut es. >rhe dhe spnemaiant Wfaﬁ@saa@@%a@rb@e&ﬁ@ peliet rprspgpsnded in
baﬁf ?‘ 40 mM | MDM was added to the cells and
e centrifugation was repeated as before. This was
t he FI RS§) WASHhe #28Hing hves vepshied os aemn @il doupewheperfummed.
suspe de ith INDM WIand % ceII ount was

, di u
U”ﬁg}forne OB vﬁ~‘ ol H &5 P4 s and
myel oma “1\@3 d?‘ﬁ@ aﬁﬁlaﬁ QJa!s thefided: zﬁﬁ a%@x@@rfélzlﬁﬁilubﬁ Wil (Berformed

nmyel oma cells were corrbl t oget in a
viagprdanpuneture toocoblpet] as mwahéjlbod atposs1b]2 fbllowed by cesvical dislocation.

preferreq). 2 The 1 xtur ri fuged, at .

P500° T et} or b Rl ae Bl 7l 2R L U e minutes.
aspi r at egy of f THs hﬁl%aﬁw% @ﬁge@%&yﬁgm@id@% exﬁ&%%é féﬁ Vefltral area
noi sture was found on des of coni cal

and pipeed dywiere Styedioam r@sdsthgte\msl gierdizet @d@le"tﬁ%)ythhn@lt i ng

the side,of t t,ube t a styrofoamr

PEG ( pr e4f/)var rrig flgn g%a%qﬁﬁz ST E}Maére&cdq‘\%ﬁo%ﬁrgo aV- -shape.
Theévindisich Wy én@eugéd bY billlin® GeAkiOnAd) ﬁtembvﬁw&ﬁ t‘hér%g@%f)&ﬁng the

fusion 0.8-1.0 ms PEG Rat fusion 0.9-

abdpreng dteritoseu PEGe splsprFgs visibipas tepdiah datmissataht ath the
perﬁ{)nm&t L 1drH5dr0R] ablloli,e 15 seconds

5) The peritoneum was cut open with a small pair of scissors to expose

the spleen.

6) The spleen was dissected and the adhesions teased away to remove
the spleen. The spleen was placed on a pre-wetted nylon screen cell strainer placed on top of
a 50ml conical tube. The spleen was cut into small pieces with a small pair of curved
SCiSSOrS.

7) The spleen pieces were meshed against the cell strainer with a lcc
syringe plunger and homogenized with a milling action. The spleen cells were rinsed into
the 50ml conical tube with basic IMDM medium (penicillin/streptomycin optional). The
spleen cells were continuously homogenized and rinsed until all spleen cells were isolated.

8) The spleen cells were centrifuged at 1100 rpm for five minutes. The
supernatant was discarded and the pellet re-suspended. 40 ml IMDM was added to the cells
and the centrifugation was repeated as before. This was the FIRST WASH.
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Rat fusion: 1 mnute 30 seconds 7) 15 ms of
pre-warned plain | MDM nedi um were gradual | y added over
wo 2oos/08§7aut es: a) one ml added in first one m PCIL/ES2M04/082949
occasionally mxing. b) 2 mM nedi um added over second
one mnute with occasionally mxing. c) the remaining
medi um was added in the next two to three m nutes
whil e m xing occasionally. 8) The cell suspension was
i ncubated in 37C water bath for two to five m nutes.
9) The ce)ls Wae evasiesitspldet @eld pallet 18 Qe-kidFeh@d Wity VIDM medium
m nutes. 10) The supernatants were di scarded and the
anha relbeoums Hiap perfermedspended. The cel I's were t hen

ef ul | yy tr apss: [ r f ot .

[01? 8; on rrg)di umﬁ%ﬁq‘gﬁ%& isﬁfﬁ'?r.l Eagla%)dq&?e? %ﬁr{Q g?noﬁeu?se@ﬁ?vgs'

one hour 1) t he Thy bpleetosails and nyekrvwsellR vade corabihe @ toged@r in a 2-
per well with wde orlfd'%c;:e t'is_ into 96-wel |
5: 1ispleen Kl (o mYElomesell e 1e053$= derrefepeei). The i xt ure was

cul turedsait 3 el ' 0 LOL L Yo

for thr eg?t 0 ou?glfd/ays. 62‘?%{%? &?E%é@s%ggé(g%ﬁé{r%g%ﬁ hinutes.

aspi r at ed) of f The supeatdtanimtas aspgirated ¢f€ nsiog nelask pystea giypbt,

back 140-180 |/wel | HT nmedjum.wit ide orifice tips
enAE R RIS Ao b UEISies OF Fecdpiisal W The

hybri domg) supehgatian e i i i i

Char act er? zat i onﬁof kvﬁ?i%b%tgys&gﬁ gg%%g}i%lﬁctfr}ggﬁé!%ggg??{/eﬂttg 139/6 against
a styeofdamirgek. | mmunogl obul i n. [0120] Screening: Al clones

in 96 we pl re screened ELI SA.as . foll ows:

1) The £0] sh VGG AZe SEEER ip [0 T SeRbpp Ve over one
millRe $il8 efittigl @easidhafBS at concentration of 2 ug/m.

The plate was seal ed and i ncubated at 4C overni ght. 2)

The wel |'s were aspMausedr esteidssied t hPdel Oinnte PEW t h
greater than 300 uL/well Wash Buffer. e pl at S
i{ Msion ;5@{]03'11@&%@@9

i nverted and bl ott &8 on Absor bent pape any
resi dual 6puf f ®he cell/50% PEG suspension was allowed to react

Mouse or Hamster fusion: 1 minute 15 seconds
Rat fusion: : 1 minute 30 seconds
7) 15 mls of pre-warmed plain IMDM medium were gradually added

over five minutes;

a) one ml added in first one minute with occasionally mixing.

b) 2 ml medium added over second one minute with occasionally
mixing.

c) the remaining medium was added in the next two to three minutes

while mixing occasionally.

8) The cell suspension was incubated in 37°C water bath for two to five
minutes.

9) The cells were centrifuged at 1000 rpm for five minutes.

10)  The supernatants were discarded and the pellet gently re-suspended.
The cells were then carefully transferred into the proper volume of the fusion medium
(HAT medium).
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3) The wells were blocked with 200 ul /well of Assay
Di l uent and i ncubated at roomtenperature for one
wWhowns/ 03321 Step two was repeated. 5) 100 ul / wel PCDUS100€032949
TCS sanpl es was added to the wells. The plate was
seal ed and i ncubated at roomtenperature for two
hours. 6) Step 2 was repeated for a total of five
washes. 7) 100 ul/well of HRP-conjugated nouse
anti-rat anti body was added to the Assay Diluent at a

concent r atj on Agfer 30 2008kes HheMoat, ehd'RsbriRala@fl@RGwas p21ated out at

i ncubat ed at roomtenperature for one hour. 8% Step
T

20Qheperrveqibwith avifle prifice ipsdntodio-wel Eatbeitnas tisgip criere ABTSS.

subst r at st hawed w 1 hj 0 S d u.
300 o op 1aha - A @H"%‘éer bt o PR Lo REpRIGE ViR 100%
huARITS fetithséd @tfeusdlybl 2ol Wessupethatint %aeaspirawal dff frdiell wells and
ate was_ incubated at roomtenperature for 10 to 20

pl bat ed f 0t
thegicasfully addeyl baglel40- B8 Qusell Hd qacdipmanith v dey ayifice]tipate prevent
Lt ywere selected and the followi ng tests
br&@?éh@éﬁe&?&ﬁ%ﬁ?mﬁeci ficity test: ELISA plates were
coat ed wilBh | @ahybeddned supefrifaanewas soesediagot Ppesso @it 10.
2ug/m in PBS. Muse Igd. 2a, 2b, G3, IgA and I gM

ver e addelhata0teriaiich ofBAntibolly’s Brefonaltifh RS0V e MR
added t oe@ludBRobulid. 3. . etc. The other assay steps

[oigy & don Sc%%ni;ﬁg.s CT PG ofdin Eﬁ ?v§gttg%‘t§s WELRRRLAG b ELISA as

protocol . otype test: ates were coa
follamtsh |1 OQul / wel | of different anti-nouse isotype mAbs at

ot wer e hcide e PLISR PR wo¥corted Rits 1 ufivei ol pies serum 156 in
PBYRE orREARaidilofCOh MM The Blate3vas seflbd and HRuBAEEht #ESR¥might.
steps were done as described for the above screening

prot ocol 2) 3) (Nsstwetls wekeoaspirated aod weshadrtbreoftimes with greater than

AT SR SRR S AN AT h—

anyleSdA@reel - 2) The sanples were transferred fromthe
gel onto I mobil on-P nmenbranes foll ow nglhi nstructions
¢

provi ded3by t Hdemelpnsker blegeederimaMlinlavellioldssay Dilvest and
incBbRLE Etnrogrrnatgr%{)gfaturrg olflotng’ hour.
4) Step two was repeated.
5) 100 ul/well of the TCS samples was added to the wells. The plate

was sealed and incubated at room temperature for two hours.

6) Step 2 was repeated for a total of five washes.

7) 100 ul/well of HRP-conjugated mouse anti-rat antibody was added to
the Assay Diluent at a concentration of 1:2000. The plate was sealed and incubated at room
temperature for one hour.

8) Step 2 was repeated for a total of five washes.

9) The ABTS substrate was thawed within 20 minutes of use and 11 ul
of 30% H202 was added per 11 ml of substrate. 100 ul/well of ABTS substrate solution
was added to each well. The plate was incubated at room temperature for 10 to 20 minutes.

10)  The plate was read at 405nm.

[0121] All positive clones were selected and the following tests were done:
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3) The bl ot was incubated with TCS sanple in the

Anti body Binding Buffer overnight at 4 . 4) After the
wo@sisyght i ncubati on of the nenbrane w th thePGHIPL064/032949

the bl ot was washed five tinmes for five mnutes in

TBST. 5) The bl ot was incubated with anti-lg

HRP- conj ugated at 1:2000 dilution for one hour at room

tenperature. 6) After incubation of the anti-N gSAb,

the bl ot was washed five tinmes for five mnutes in

TBST. 7) 1The I$petifisas tede FEIOR pthtdsOkdro\woMed Wit 1HI0BI/wEN of
Chem | um nescence HRP substrate instruction provided

diffpgent mrouse ief e at %rg/msyn Pihe Miome 1964 - 3% 7s 63, 1A and IgM were
i r | [ eri
RSP RO . IR 0 . uRRROARE A bicHRgBE] BRer L. The
othet aushe sapdiwiewinian déseﬁbécbfov t}ﬁiﬁlolvé &réehﬁng protocol.
chemi | um escgnce Si naI correspond (t; to the spec

ant i body#ant i YRS 31t LA miies ofepmeaniadwith ﬂ@%‘@f"é’dl of Giterent
I s prRUTA DO
antwdﬁsé‘%g g}(;obul ) AHDL 2&% h'if gg@e éxrﬂpﬁmﬂﬁ‘ér‘%ﬁiégg 2b,G3, IgA and IgM
Wena)addagm 3034 IAQBL—IEPDaEt Fand @S/&ampc’mde;rb aﬁdddte column 1,2, 3,4, etc.

reci pitati n/Weter tests were
The giher adsay pabav aredans A o F%ff’ 405\%& bg{veﬁcrﬁenveeplrotwlsat e
Prepar at Bpn WageHan %lcﬁﬁmﬁrﬁllnbﬂ\ﬁﬁr Jfrf nﬁﬁfu‘ﬁg bl Kfﬁ%]d%ne as
.cell approximately 7 cells. 2. e cel re was
follgwsh about 10m of PBS in a coni cal tube and

centrifuged 32%400 g{r@@gﬁ E}?HV%?%%&?%%@ rsé‘B’é’éﬁs Jygre grepared to

super nat ant
runfirf $DSIEMGEgepnd wash, the supernatant was conpletely

di scarded and the cell pellet was re-suspended in Im

of cold Lysi sZBuf f dihesamnplas Wpr@gtrmsfatmdémtherﬁﬂ pitodmmobilon-P

f.I concentrati eI I

meﬁi)g \%ggslloéxgﬁ r)1/str\1/18tr1?ns )P§%|V1d%‘9b3‘r‘%‘8 trtaﬂ Pfgeléf&ctgﬁer for best
protéie trhfdfed@sulisnut es, with occasi onal mX| ng 6. The

cell lysate was centrlfuged at 10, 000xg _for 15 m nutes

at 4C. 7. The3superhablaivagincubsaiedpiith pasepledn the Antibody

dde pellet and transferred to a

Blﬁ%@%@%@ﬁﬂ%@%gl Ié]l ysate can be frozen at this

poi nt for | ong)ter Afel dleagermghtindiBaion dinte peintieinenish the

di sc
sample, the glot was washed five times for five minutes in TBST.

5) The blot was incubated with anti-Ig HRP-conjugated at
1:2000 dilution for one hour at room temperature.

6) After incubation of the anti-NIgSAb, the blot was washed five
times for five minutes in TBST.

7) The blot was developed following the Pierce
Chemiluminescence HRP substrate instruction provided by the manufacturer.

8) The blot was exposed to photographic film for the appropriate
time period. For best results, the exposure should last between one minute and five minutes
to visualize the chemiluminescence signal corresponding to the specific antibody-antigen

reaction. The clones that reacted with native immoglobulin, but not denatured
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[0122] Step : Cell Lysate Preclearing was done as

follows: . 50 | of antiinmmunogl obulin bead slurry was
woe@ssswered to a testtube and 450/ xI col d LysPGI/Bafoh€032949

was added. The mixture was centrifuged at 10000xg for

60 seconds and the Lysis Buffer was renoved. The wash

was repeated with 500 | of cold Lysis Buffer and the

beads were re-suspended in 50/ xlof cold Lysis Buffer.

2. The 50 | of antiinmunogl obulin bead slurry and 500
imiuabglGedlin, kesadcaledene @%@anﬁ@oﬂju%@t&& td HIR® AMONIgSAb, and then

i ncubated on ice for Iéo m nutes. 3. The m xture was
thedgppyopirggutation/ Vorstron Blot O/ WB tesisuieresunit 4 C and t he

super nat gnt ferred fresh test-tube. If

any beadaaasm@%%hﬁﬂgg?gstﬁ?@}%v%’pernat ant nust be

re-centrigf uged and ansf erred

test-tub¥e Sten “""“'“-‘- S

done as fol | oWwérvest Jusiat gelh ppprximaRldfl ¢dlépase- 7

anti bodyswas agdedid Yerk RRash&Skinh Wikt G0 8F Pngn%r&Sni al tube and

cold precleared |ysate. 2. The m xture was I ncubat ea
cerjtifugecaf Kl0xgdier thooinutds3. 50 | of antii nmunogl obul in

Uho mxtire (prEpSaan FnglRRelind Searisdaprn

Step 1 ahove) Afér thmegdﬁ'cmAéh,eth%@énﬁk&&m%&a%%hgﬂetas}%iscarded and
hour at 4 Con a rocking platformor a rotator. 5 The

thetcel pelleftyeaswersuspended inuga df gold IoeaBGuffd cooRiteg bl dsotatse

. rnat ant. r.ef.ulll y.and conpl et.el
tntftor Coqli R R ARt PE CEERLED: Bl FeeiF bt
| of Lysbs Bufhetube Wasildtedivd &elFoE5@h@iieh, Wi ®c¥@dnal mixing.
given to_renove the supernatant conpletely in these
washes. §. Af T8¢ celhlysatg stas gengrifugedat HQ,9RMgonh? mipgses at 4°C.

aspirated and to.th
=03 10l AR O I R i o e
and teansferredt@s cledn tibiee Thextll iygawasan de fiorérd MgRE paint for long-term

10, 000 of, five mnutes, then the supernatant was
storage F‘te_c%(@’é{a 9%156%8 gis¢adeth SDS- PAGE gel . Super nat ant

[01381P! es %ﬁ.ﬂ?e col b@ﬁiﬁgﬂt@pﬂbciﬁﬁgﬁg %?ﬁ% alrohBis poi nt

If"the gel is to be ru ater.
manuf act br er ' 80jilrd intidtninmneglbbulinSiiGd By wadtrankfered to a test-

sa we transferred fr t he, SDS- PACE gel anto
tabg T e Tt R GRS W T CES JEiCGMO B 4RRPOXE for
60 SohdienttRdE{S¢ BaMEL ¥/ removed. The wash was repeated with 500u1 of cold
Lysis Buffer and the beads were re-suspended in 50yl of cold Lysis Buffer.

2. The 50ul of anti-immunoglobulin bead slurry and 500ul of Cell
Lysate were added to a test-tube and incubated on ice for 60 minutes.

3. The mixture was centrifuged at 10000xg for ten minutes at 4°C and
the supernatant was transferred to a fresh test-tube. If any bead was transferred, the
supernatant must be re-centrifuged and transferred to another fresh test-tube.

[0123] Step III: Immunoprecipitation was done as follows:

1. Spug of anti-human caspase-7 antibody was added to the test-tube
containing the cold precleared lysate.

2. The mixture was incubated at 4°C for one hour.
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manufacturer. 11. The bl ot was incubated wth
anti - human caspase-7 mAb (primary anti body) at 2ug/m
WO poosioas7ant | body Bi ndi ng Buf fer overni ght at 4BCT/1182004/032949
After the overnight incubation of the nmenbrane with
the primary antibody, the bl ot was washed five tines
for five mnutes in TBST. 13. The bl ot was incubated
wi th HRP-conjugated 2nd step mAb (anti- N gSAb) at
1: 250 dilution for one hour at roomtenperature. 14.
After ingubatsom &f adthAn®esSIN RAY sRAYY B%éﬂ@mﬁé@tysis Buffer
was washed five tinmes for five mnutes in TBST. 15.
way pddad) te thogaixtere (eiepired as bistrastedin Rraeleming Step 1 above).
Chem | umynesc HRP. substrate d nstructi 16. The
bl ot s *oxpod DTS Bt B SRLLof P20 i o & ockif platform
or apgpsatopri ate tinme period. For best results, expose for
one mnute and five mnutes to visualize

h
cheni | un?nes_cgh%@S%F@ﬁﬂaséémﬁ@%é%w@oﬁétf@q%) spperdsiat ¢°C.
ant oyt 960,835k gs 8RR LB 98GRl A s

present 1nvention selectively en
wetehaiashbd tiatee timeshwith GO0 effesBrBIEfdr 0 ToalinitRize background, care was
. I mmunogl obulin for an opti mal signal while reducing
SIVER 0 S RIOVE s svaemgtaatcomplptely i bise Washesi ndi ng to the
denatured lig ' : i
d. Rtftef‘fh@.lgkl@ t@ﬁ?%ﬁ@%@gﬁ%&ﬁf g'litg gip‘f%egi £ BYEbf sample

fromthe I nmunoprecip
buffgrtwasNddShe the Heddl gpBBRwWbich twas npired amt hdatedantlDOTC fasen minutes.

exenplifed by, nonocl onal anti bod r ced by c] one
e)élzg It oh's pec;rqa? Bre ‘B?Srﬁﬁ’nf‘g{lgf?éit td&@ﬁ%&%ﬁ&%ﬁﬁ’l“iﬂﬁs&hen the
supefHa¥@ (At BolRicRldSint So130 Wito! 4h SHYPARSE Lel. §u§@1@1a§mt é’%&fﬂl@s can be

t he figur es denonstrate the substantial advantage
colichied and kepllferman abthis paigtSBRegk] istie bprasleter. i nvention to

| ectivgl t with.t ti ) n lin only,
oe compeden oo Haleash e OB TE SU BR gy
whi ch reagts Thé niéwbieraie@myYd Ao tht §VS-PAAEL@bnto
denat ured i mmunogl obul i n nmol ecul es. As shown,

Immgakilemb mpmbrangs fellyying duwmpiionsipigvides brathevwansfer system
maﬁmg&gl obul i n, approxi mately 0%bi ndi ng to denat ured
I mrunogl obul i n nol ecul es was detected with the

anti - Nl gBAb. TRARIG} wibicug:sed wih @hti-ARmaAEbHAR-Otm A (fary
%et ect abéf/ | .abel ed _anti - Nl gSAb of the Er esent
antibRd Rt 2B mldn iciptibody Bipding Buffen opmpighettdibi nant

LTI L1, AT R G O 4 e
antibody, the blot was washed five times for five minutes in TBST.

13.  The blot was incubated with HRP-conjugated 2nd step mAb (anti-
NIgSAD) at 1:250 dilution for one hour at room temperature.

14.  After incubation of the secondary antibody, the blot was washed five
times for five minutes in TBST.

15.  The blot was developed following the Pierce Chemiluminescence
HRP substrate instructions.

16.  The blot was exposed to photographic film for the appropriate time
period. For best results, expose for one minute and five minutes to visualize the

chemiluminescence signal corresponding to the specific antibody-antigen reaction.
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| oaded 20ng per well and transferred to a nenbrane for
Western blotting. Lane 1 was incubated with
waemsesisepnal | abel ed pol ycl onal anti body ( ArePGhERf2004/032949
donkey anti-rabbit Igs, 1:5000) - extra bands on the
| ane show denat ured i nmunogl obulin [ight and heavy
chain contam nants. Lane 2 is incubated with
det ect ably | abel ed nonocl onal rat anti-rabbit Ig
supernat ant prepared according to the nethods of the

[OlgAgsent Thy ethads of {Heb2ddeniiiec@RIngelcb@VElPEMERRE [6O4ntibody that
the |l ack of reaction of the antibodi es produced by the

bindp piGdEshyprefaiencs te seite imauneg]abylinferanapsimsd signalrwhile reducing
e AR CTHRCHL RS DR (RN U O0RE)

motzales parield ower feorp tiehiatnwidphedipieatioarepant i body. The
roduct i of ~antibodies that preferentially bind o
01l ve a Ps%taﬁﬁgéﬁg% and, NS Bk afitis psesent inyentioppas qusmplified by
o , h . . i body
R R e e e
immvggogobulin at BV Wegstednahlets islshown i8 Figukes 1,2, antiB, vitre thadigures

17 h ith both ti d
derfipRge Bikiaadl Ry tsage o Garet STERANan NL SR of egrepnt
invehtidt® sRkiivdN atlwlh tHeNRiiPE ﬁﬁﬁﬂhc}%&@%ﬁﬁt c}rf?#;‘,yafg gg)rélpared with a

non- denat ur ed” i mmunogl obul i n. JURKAT cel
conventbenal pblytxadentibedy which yeastsswidly bothninoirasy iapd light ahiatrhof

RO RTER SEEREEE 4 L P PR
native Thnhaine gfoblliYephRKinRER1% BhdidedRlcAathRd iﬁﬁﬁﬂﬁgfo%ﬁlin molecules

wi.th | abel ed conventional polyclonal antibody (Jackson

wapdgtoctedath thianti-Nafk. | gs, 1: 5000) - extra bands on

| ane [ . . LN cpnt.am nant s e
10138 T mABEENY e PR AR RS ot e
prefedun irivenBos 8 shown of Fighee N BXRRredomsidnt @Bméd TB00)as Lane
. 3 is a.re-blot of Lane 2 using the | abel ed
impRpEsR PVt Y pairhrman L Eaalyqlond Re@rdys ISRS-BASIE was

i : t 1
load W A0rEAE Hel1f oA o AR eyl SRR F el Epes
inctieged/with abmventiod tibekdtpe]yciwnf arttitody (Ahetshtunelonkey anti-rabbit Igs,
anti - nouse |

b b i - Nl gSAb f th
1:5@(&(@2%%{%51 Ilbﬁwgraﬂnlet %ija(@ ng@@ ergaélfrgg t(uingJélp9glghlblin 11;3% agd hgavey chain
conPIRi8ENThd 2 % iRidbdRdtiieh Md%%%&%?%&lﬁ%&&ﬁat ti-rabbit Ig

contam nati ng denatured |g.
suppiuiAant PrePparel|adcor@RERARE niThodSIoDkE praddht inNe@EAB [ 0129]

ocedur g; 130] Day 1: |nject 6 mce (i.p.) Wth
10125 o7 agehte [AREHaE BRENSS THr RSO oBIP iy o e gpRpproduced by
the SRH IR &f BRI prédft flv B ondfih SR RLRAYLEHi CitrhdmycPShuTEl is shown.
using conpl'ete adjuvant. Ten minutes |later Injfect 100

Eachdnegw tsoppbedeusiig 2 diffeesnt hutpivly p lawicderesph@ng)larien of each panel
wer%tp%bleld%ith the same antibody. The production of antibodies that preferentially bind
native antibodies is shown. Lanes 5, 6, 10, 12, 15 each show anti-NIgSAb’s showing little
or no antibody reactivity to denatured rabbit immunoglobulin by Western blotting. Lanes 4,
7,8,11,13, 14, 16, and 17 each reacted with both native and denatured immunoglobulins.
[0128] Figure 3 shows the specificity of the anti-NIgSADb of the present invention

for non-denatured immunoglobulin. JURKAT cell lysate (0.5ml of 1X10e7 cells/ml) was
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phosphate buffered saline. Make a 2 ng/m of
cycl ophospham de solution for this purpose. [0131] Day
wWQ20050p8et t he cycl ophospham de again (100 ng/ RQI/DSY4/032949
wei ght). [0132] Day 3: Repeat injection of
cycl ophospham de. [0133] Day 7: Bleed mice and do an
anti body titer via ELISA. [0134] Day 14: Inject 6 mce
(i.p.) with tolerogen (25-50 mg) which are not
desired for final antibody production using i nconpl ete
- T,
lmﬁghg%@ag?edc?g (@6%(% 111&5%{ Flﬁgﬂs er |?}%9 %ﬁgsph (?E%S loaded 1041
perbud]f 66@1(6) sells) med tri@xiasdd tBa)mdrﬁbrah@ fc&GJV edtérd blotting. Lane 1 was

mCEﬁé:ﬁl fﬁ@ MC@?«? o nldfwlﬁg r@ %’w&?érgg %qlmaé?pﬁ -mouse

Igs DPSO@G‘) g Rra Pandd d}leché‘[hqwgﬂo@gl ﬁpﬁﬂdgﬁtqﬁ Elhé{ll? Eontgufmrﬁﬂts Lane 2 was

ant | y titer is acqulired Focee e next step.
incubmedwithidetectaklydtbaed anti-NEgifib (antienouseigpadf the pfesdsn't @imsention

" Fiie PP deieBl 1HhRlEH cgure iRat mpbcional atibody
@ a&I{EHH E@EJCRJ%H érfﬂ])-mHﬁéerI%s CIOSU@Oﬂheat adh RNy Lﬁ&lﬁg]ThQ%ﬁpDaarance of

m ce and do antibody titer assay
thectztra Relptsam Languprshpwtlight awd héavy whein egetaminsintg confmmng that the

s ATBISIE ST chOFL B AR B SE MR () st

an@pi%faéﬂtﬁﬁﬁkbindsfthdj@‘ﬁ*v& el opettthd@htarhinti®hg déagisbd Id. 103 or
greater) Is obtained proceed with cell fusion the next

day if nonocl onal anti bOdﬁ%gls to be produced for the
animals. If desired titeEXAMPEE 3t ai ned repeat
|mTunoen |n adj uvant injecti ons ever two weeks until
& I, 1 5L E YN DAMVE 2L CEANYE. ANTT-NIGSAB
[OI%RESS' gg gg I@er - NI GSAB I N MAMVALI AN CELLS [0142] A
i cal Tammallan expressi on vector contains at |east
[0186F pr onDug: Eiyﬁ:mé Imm;:e (itp. chitiredérap@s (Heeaturad imaihoglobdlin)
franscriptio t he antj body codi ng. sequence,
Whﬁh@r%?‘ﬁr&gﬁ%e$@a merfgal f oy TQAUEHPH S r%%m&? using complete adjuvant.
T ﬂﬁaﬁﬁﬁ@srlb{%}i tam@' gz@cgfywé i #2yObph rhid 1
eAdd| tional emsnt lgﬁmangerg &%h eggg%en m sterile
phaaplhte btlffcraé nalig. MaeerZmg/Hl er'd«yehbpbgspd’immaxh sahdion for thls purpose.

1018F S r Py anitiseh o alonpespBe e P 400 e bk el
[01B2PNDt er Paf BOKép%\JflﬁJechbﬁ of WO;;%E@FM& repeats (LTRS)

from Retroviruses, H VI and the early
[0133] Day 7: Bleed mlce and do an antlbody titer via ELISA.

[0134] Day 14: Inject 6 mice (i.p.) with tolerogen (25-50 m g) which are not desired

for final antibody production using incomplete adjuvant. Ten minutes later inject 100

mg/kg body weight of cyclophosphamide in sterile phosphate buffered saline.

[0135] Day 15: Inject the cyclophosphamide again (100 mg/kg body weight).
[0136] Day 16: Repeat injection of cyclophosphamide.
[0137] Day 21: Bleed mice and do an antibody titer. If no antibody titer is acquired

proceed to the next step. If there still exist an antibody titer repeat injections with the

tolerogens and cyclophosphamide.
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pronoter of the cytonegal ovirus (CW). However,
cellular elenents can also be used (e.g., the human
wa@eaosmo3peonot er). Suitabl e expressi on vectors POI/USRE4/032949
in practicing the present invention include, for
exanpl e, vectors such as pl RESI neo, pRetro-Of,
pRetro-On, PLXSN, or pLNCX (Cd onetech Labs, Palo Alto,
California), pcDNA3.1 (+/-), pcDNA/Zeo (+/-) or
pcDNA3. 1/ Hygro (+/-) (Invitrogen), PSVL and PMSG
[01BBhar mac Day 28Rs@lidize M dBNJesiBRIMERAhogA | 1&71%§3ﬁnoglobuhn)
pSv2dhfr (ATCC 37146) and pBCl2M (ATCC 67109).
using peraPleterAdient. cel | s that coul d be used include human

a 293 a I NIl H3T3 and Cl127
[01561 l's, Dayl%g %%e&% d@ Af%lbog}gyfe??ff% cells, nouse
[0140Fel | s Bagl 4@hRa@aenﬂnamﬁmfonmm M@ﬂ@enﬁ.@iﬂgﬁnac{tﬂﬂé@]adjuvam.
gene can be expressed in stable

|
(014 T B legd e tor SbagEaen Rie grilbedy wpicecnis polyclonal
antfrirgl'_i oﬂ%ﬂgﬁ{%‘gﬂ@ fitdr éa%%ﬁﬂ HTOWrt ea?er? g o%?z{lﬁ‘%yggmceed with cell

rker such
fusiadnl tbwse)tt fay nfdanﬂocﬂonahantﬂmdﬁ mimbtequéduaed] fafthé hlﬁmals If desired titer
ted cells. [01l44]. The, transfected gene ca

is D&F 3‘% 5?196?# HTRERASSD SRt {iGiens BT PO &Iﬁelfwtﬂ desired titer
is BRgRded anti body. The DHFR (di hydrofol ate reductase)

marker is useful to develop cell lines that carry

several hundred or even several thousand copies of the

gene of interest. Anot heEXAMPUE 3el ection marker is

the enz ms gl ut am ne synt hase (GS) (I\/Ur phy et al., 227
LONING 2 S NIV NEGHEA IR e NaCE

ATECH , -199 Y . fhe .narker
o1 TR nalc%?f?? éﬁ N .
eleltnbﬁ midhsnammbs theenifih@hiestt rdnesd AN RINA, AR BEbEE; coding

These cel| lines contain the anmplified gene(s)
Se(l}l‘l”ﬁcégflmé]t Séalameéulaedcﬁw Swdeannatiagholiesectiniontaas p@lyadgnylatlon of

the g&% |'b Mﬁgngleegéﬁqﬁ%{ ﬁlﬁﬁfdg gﬂha%%@rg Ifigiaktshgu H%rvemng

O I €S. expression vec

seqp@@es: flatleidrbyt domos ﬁﬂdﬁc@eplbﬂmts G(ISr RNZKR})I@B 1 BBgH?? dfficient
' ar coma V'rus (Cull en et

al
tra%%%vtwap sassnf‘viﬂ yiidh glerqa&gﬁeﬁﬂat%prwer@mﬁmﬂdé@ long
t
ten%%gﬁx:%ﬁégétsé Iﬁf'lggij;) frorﬁ Rlstr%%#es %Zglflggtgf f—ﬁ% o%ﬁlg\{}f;ﬁﬂd th® laeﬁly
prouloteavé the Mdm&aﬂirmﬂﬂh (CMDBAl Howbvas pélldar élemehts ca alsd beused
ene er est. The vectors contain

| onj f th 0
(c- GRS ARRR 74T BaTSter). n‘{t}l@ﬁ © CRRECSHOR YerdeiyfPLEsedR PRTHCIng the

det HvB = -
e TR R0 ok B B QTSNS RCHE O, so-On
PLX(@N}—{)H@MEM@UREBCh Labs, Palo Alto, California), pcDNA3.1 (+/-), pcDNA/Zeo

(+/-) or pcDNA3.1/Hygro (+/-) (Invitrogen), PSVL and PMSG (Pharmacia, Uppsala,
Sweden), pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146) and pBC12MI (ATCC
67109). Mammalian host cells that could be used include human Hela 293, H9 and Jurkat
cells, mouse NIH3T3 and C127 cells, Cos 1, Cos 7 and CV 1, quail QC1-3 cells, mouse L
cells and Chinese hamster ovary (CHO) cells.

[0143] Alternatively, the gene can be expressed in stable cell lines that contain the

gene integrated into a chromosome. The co-transfection with a selectable marker such as
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| MVUNOGLOBULI N [ 0146] M ce can be used to generate
nonocl onal anti bodi es that can be used in the nethods
wW@Rooshas7pr esent i nvention. | nmmunization [0147]PCNESI04/032949
nore i muni zation schedul es can be used to generate
the anti- N gSAb hybridomas. The first several fusions
can be perforned after the foll ow ng exenplary
i mruni zati on protocol, but other simlar known
protocol s can be used. Several fourteen to twenty
dhfteg) - Rloghyairat E}?Hﬁ/y&h aBHWE Al MiffcAfbh At ERoRBbE ofMtefransfected
are I mmunized I'P and/or IDwith 1 to 1000 ng of the
celidesi red i mmunogl obulin protein enulsified with an

o2 ATl LR o ST S4Bt o

enddded entdivdy aATBODPPRI @iA/dtafolagceilivast) inarkk® igbeful td 88eldp cell
50physi ol ogi cal saline at each of two SQ sites. The

ling; thet camm sevrsal Ivadregray svereseveral ghopsang qopies pf thy gege pBinterest.

ot ef ERRLRAGHB R S Fn bbb Ry e 22

Biqurmive 1) 287278 i(1994 9t and Bebbingrgleakl. vid BioeTfHNOLOERVIGO-075
ingogglete Freund' s adjuvant. M.ce can be bled 12 to
(1998))a hingsthess markersy e manypalian Gells avs-gPWn i1y peleriive wagdéum and the

cel W hiRPHE lﬁ%{e'st' LOBAHLARE seldia. PTIR]E cLip liﬁ&edgm in ﬂl\é@aﬂz}ﬂﬂied gene(s)
clot at rdbomtenperature for one hour and the serumis
integrhteé @ited chrmndsomer Eblines agnséar oxatyi ((HOLEndV SO ebllnarEloften used
f ss%y accor ing t o known net hods. Fusions are
or (e PhHPR At ok

@at ed injections do not cause titers

incre i R j . i\
011" S0 xR 4140 EBgAT R glodis ) o

theiRems SeglontVirss (Sudler phaldisI MoBEE. iGELLOBION, BR§<3I(b9h pplus a

frafensaf fre M e Bt &4 B Efre a1 3Ra T fitfliote cloning
siteBSEBL iyl thy reatibAERzyHRSC 1642 %0 sifds BYmEDIbaDRRERBFNE, facilitate the

buffered saline (PBS) containing 100 U/nL penicillin,
clonipg ofifingenstof éperssty diba veetats @ns inggdditioarthe dtinkpwithe B

poliRPy R Spd BRI S T L B R R 7

washed once in cold PSA-PBS, counted using Trypan bl ue
dye excl usion and re-suspXEPIER4RPM 1640 nedi a
contai ning 25 ni M Hepes. Cell Fusion [0148] Fusion can

GEDERATI0N OFOMONOCRONAT ANTIBOIIES Fif A CUTVR SVITHE NOM-
DESEUTERED WRhivOSPOBRILISE! | s according to known

nmet hods, e.g., as known in the art. As a non-limting

[014Qhnp! e, Migt earbecised & saneraigmoppelonad anibacies that can be used in the
mefBhl 6F &L L QAL 6LioaNe Pell et can then be

Immunization
[0147] One or more immunization schedules can be used to generate the anti-

NIgSADb hybridomas. The first several fusions can be performed after the following
exemplary immunization protocol, but other similar known protocols can be used. Several
fourteen to twenty week-old female and/or surgically castrated male mice are immunized IP
and/or ID with 1 to 1000 ug of the desired immunoglobulin protein emulsified with an
equal volume of TITERMAX or complete Freund's adjuvant in a final volume of 100 to

400uL (e.g., 200). Each mouse can also optionally receive 1 to 10 ugin 100 uL
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slowy re-suspended, over thirty seconds, in 1 nL of

50% (W' v) PEQ PBS sol ution (PEG nol ecul ar wei ght
wQ@2eb503578i gma) at 37 . The fusion can then be BCDPRm®A4/032949

by slowy adding 10.5 nL of RPM 1640 nedi um

contai ning 25 nM Hepes (37 C) over one mnute. The

fused cells are centrifuged for five mnutes at 500 to

1500 rpm The cells are then resuspended i n HAT nmedi um

(RPM 1640 nedi um contai ning 25 mM Hepes, 10% Fet al

phﬁﬁle ichl Sfh!R efa@( 8§ g% sitéMrRe ﬁhé@%a‘ﬁytﬁéﬁ’ B Bnmftni?® 110 7, 5 t0

tam ne, ntam cin, 2.5% Origen
12,clﬂ toulrS, h'g tcsi?gi)pi(#mte?dt to GHidalielajer IR(Q%CB@D e»reaidtSQ@ et 400 pg x 2)

.RP 640/ 2- t o t h
with 1he VAR SIGNIE. O <P o i apvaL SRt TTRAR or
mcaﬁﬁlﬂét@ beutah@ta@ﬂvﬁtt 7] aaﬂ( weblkd 1Dt 24 LiRETS RGNl 1dtbedy

bottomtissue culture plates. The plates are thén
retyg- @nbé@ll pumcalrmwﬁh@lmtfam@ctoagulmt Ada bbaadris dentallowed o 6196 at room

alr for seyen to ten,d Detectlon of.
tenfitfacdi b B BT HE et e RpEER ang e RIe -
1mﬁ1@ﬁo%6blﬂﬁﬁﬂm Bss8¢ LRSI oW Betheds. ¥R laflperformed when
anti bodi es specific for native inmunogl obul in.

reppated finjgctiops dp ast eape Bisrsdoan@ensei Y thatHineo Hieanige can bg giyen a

/
o IR U190 B P R bl o0
phjmh«ilogteail selihd) Theed dhys)latBSehd tnideBon b2 @Gthhuhined by EﬁmCah@slocatlon

QI: ur room tgn’per ature. Plates are used immedi ately
cioplsBIeOved DIFPEHBrang dRNICECdde 10 Miugeoald PapRPRate Dalffered

sal (PBS?Q&’HLQ%&I@I 1@94{9 esknRhh o0 09& P}Hrd/ ai, to% pg/mL

plates’at 5 roomten‘pe ature our
ampheteptiatBePSa)e T\ha$pledocatmzk ardbbarvpstabeylstedilely pddfusingghé spleen with

es L L S0 Vb B SRS S e e

exélt?s'f&?ﬁlﬁi L &isp emsd R RPPS 16201 REAI dnkeniNesH 813 nghed 00
of the citrate-phosphate substrate sol uti on

(O 1M Ci §1 hd and O 2M sodi um phosphate, 0.01% and
rQom

L ftee
01D er ar Epaon s B R Rt e AR T Ah S ol Rqpup cons o
v1aaxéct\ptbeﬁtce12§ad&b{dt@ fo medmtﬂiah@ 8.gahekii®adai thd RN A& Bnon-limiting
an autonmated pl ate spectrophotoneter Det ecti on of

exaqmpterfpleBIsells fwsi myeleipn celisoia bssbetad tesstien 1 Ebg pedies gamnthen be

RSP R PR RERA L8R IR Lo e

mofxenlao weight 41466, KIANR) atBIOC4 Ahe Casiobeanciian Belstoppddl tybslowly adding
oat antl -nmouse | qG c in sodium carbonate buffer

/ L
10-39}&« ﬁ? BRMIko4Q mediya comtaingng Zy @M HERSd3 A1l Bepeegunute. The
fusi¥l EL1sTarR @%ﬁhf’ E@d FR'EVRRnBRY bt 30 3715809t S G¥le cells are then re-
i medi atel'y o

suspended in HAT medium (RPMI 1640 medium containing 25 mM Hepes, 10% Fetal
Clone I serum (Hyclone), 1 mM sodium pyruvate, 4 mM L-glutamine, 10 pg/mL
gentamicin, 2.5% Origen culturing supplement (Fisher), 10% 653-conditioned RPMI
1640/Hepes media, 50 pM 2-mercaptoethanol, 100 pM hypoxanthine, 0.4 pM aminopterin,
and 16 pM thymidine) and then plated at 200 pL/well in fifteen 96-well flat bottom tissue
culture plates. The plates are then placed in a humidified 37°C incubator containing 5%

CO; and 95% air for seven to ten days.
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frozen at - 20 C. Undil uted hybridoma supernatants are
i ncubated on the plates for one hour at 37 C. The
w@b@smess7ar e washed and probed wi th HRP | abel edP@DEs2004/032949
anti-nouse antibody diluted 1:10,000 in 1% BSA-PBS for
one hour at 37 C. The plates are then incubated wth
substrate solution as described above. Determ nation
of Anti-NgSAb Reactivity [0151] Hybridonas, as above,
can be sinultaneously assayed for reactivity to native
i mmunog| Betection abAnt-NIgS AbtiaMesEREAduMést ern bl ot or
[01dbher asSalid piise BiAts cahlitg oA &RGFRh nGish ¥a4 i C%@;
e expanded in cel|l culture and serially subclone )
antﬁ%%‘ﬁﬁisa@ﬂ@q fosmpye inppenqgichulini Byietlyoplales papbe edatahwith

: 3 [esery, in freezj ium

m By P R R AR Y Lo AR Wociing

0.08n@ ) dlveden 201 ihb awtille saibe bldekd WREENY (wWIVEBSAQR PHS, b00 yL/well
nstrate specificity for the native immnogl obulin

for dé’g AVt TN HEPRE P Flatatie geeshimmediatsy@rdznzemahtHYC for future
' ' ] ' of . 1
R ear o Gl A e SRR BT OIS Ehaape ates i 50
pLAwsdlned troggn tinhzeratie fohate hused The phtdsegnwhite dmagd Sieeni probeEewith 50
jters he antigen can be coated on

P b el SOk el S e e
for 8¢ hO@hY ré¥m LriPdtdthreC e ?até%ﬁ#_%%ﬁi%%e%sh%arm ﬁfe(gulg/%rgll of the

one hour at room tenperature. [ate 1's was
citr@tpmbgspkwtq fubsiRme belbedred. Pdaitriantid-and Os2M Isguor pHdsphate, 0.01%

d t.i - . other class-specific or
SR B BRE DD 6 R 35 heciitindlen Shioou e ared Sop Solution

(4NBSHuRBSCidpTs théeteadiel ar 28 111 GRM HRIRE DR L&E rea-arhﬁ 48h 3hfyibk Sn
agai n washed and i ncubated with substrate solution as

autQraafed plakaspaeferphotorEdts TS AND DI SCUSSI ON Gener ati on of
Anti - N gSAb Monocl onal Antibodies [0153] Several
f usi ons Ietectipardfdmmeuioglodiubiecin Hylsidomai Supseased i n

[0150]f t een @toambposﬁﬁwl@ym?iohaf fs&t&étﬁ’{g)inhﬂﬁioglﬁbﬁliﬁs %ﬁl}’ﬁ @tected

i i i fi Ive | niminogl O .
wsin PR B eSSl b i (VS G18  Groee e vith 10
1 g/ﬁ)ﬂ%@aﬂ&rﬁﬁmtoﬁ&t Ig& ¥ ﬁlmﬁﬁag?éfﬂvaé%df%o&% g%lg WAk The plates are

rotein. A set "of severa _ _
WaSﬁeﬂrmdiglbdtﬂdl with 1 BEBIAPB Sfionond haoalat aTid habhies imbRediately or

- th h terized
oAb b e 2B o e
houirCI %_BX_;"_?%E%@ Blakdd BOWRHR Ul ProbRANiH BRP 1ABIROH L0 - duse
antibody diluted 1:10,000 in 1% BSA-PBS for one hour at 37°C. The plates are then

incubated with substrate solution as described above.

Determination of Anti-NIgSAb Reactivity
[0151] Hybridomas, as above, can be simultaneously assayed for reactivity to native

immunoglobulin using a suitable RIA Western blot or other assay. The anti-NIgSAb
secreting hybridomas can be expanded in cell culture and serially subcloned by limiting
dilution. The resulting clonal populations can be expanded and cryopreserved in freezing
medium (95% FBS, 5% DMSO) and stored in liquid nitrogen. Monoclonal antibodies of
the present invention will demonstrate specificity for the native immunoglobulin compared

to denatured immunoglobulin.
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[0154] The followi ng references are entirely
i ncorporated herein by reference: Ausubel et al.

w@ BEs)p3570ur rent Protocol s in Ml ecul ar Bi ol ogyPCT/li61904/032949
Wley & Sons, Inc., New York, New York (1987-1991));
Sanbrook et al., Ml ecular Coning: A Laboratory
Manual 2nd Edition. (Cold Spring Harbor, NY (1989)),
and Sanbrook et al., Ml ecular Coning - A Laboratory
Manual (3rd Ed.), Vol. 1-3, Cold Spring Harbor
Labor at otyass CobihoRA TR@yAiRs bor, New York, (2000);

| ow a : , trQr I 3 :
018 o o B i AELBRY e an il el bl iy ik dn B1a in
a f@mat ellmullaPtcoﬂiatuﬂed to scréemtha mamgcymn(nﬂnﬂflsera/\fdresyec&fismlﬁs The

01 Col |
sntiEGicin BF SR o Seaiel e FRandeiCitbrdianos fd piitihrativnepy a2
pghtf, cAnlBihe e on thb %ia%éform@ hb@ dt QYR e ALRN Cﬁ% plate is washed

£row de useful details regarding procedures useful in
an

m@bgdl withdgiRRvabpled Igeatmn@smnmsellg(}em HBR labahet! gcraé aaﬂlstmuse IgGs or

orated.en efere
any QR QBT B angDt b B €AY b 0t G P o-pBS for
on®hourlés fsbniRperap@e!r ahe ?ﬂate“ﬁtzﬂ iohiadyasBéd B{cﬁﬂ@lﬁbd?&ﬁwﬂh substrate
Specificity", NATURE (1975), 256(55 17): 495-7. [0157]
solption) agggserigd abosrd D . Lane, Antibodies: A Laboratory
Manual . Cold Spring Harbor Press, 1988. [0158] (3.)

' Jdob s", Current Topics in
RE S AR Broois nol ogy , Volume (F. Melchers, M

S ol g s

O3 ahi zad PR PR BROTARATh Bthd Sl in fiteon plates

(1439 %llfslfﬁﬁbﬁ)ychit?ﬁém %év%td@%rﬁﬁitﬁ)odleé' specific foEhhtiv3l 1Qmuno globulin.
(1993) 122(6): 1351-1359. [0160] (5.) Wlliams, C.

Sexgral fg@mﬁm pgﬁqmdsltmzmg(,sp@@ﬁcytessiymr@g@ thag are 1mmun1ied with

rmk}g\%] O%i? 2 ntglll porg‘tre]a-re set%gra%gzl;t V%,iﬁ{?ﬁuglg Iggqtbuf)n-reactwe monoclonal

antBiodibs GH\sdRekated. (’]Jl&%h NSO d3é BBy chrfttéiided (6 dbmonstrate specific
Sleister, HM and A.G Rao, "Subtractive
bindingfanakts srmunesiohwiin compared tederaiured gpmpRoglobulin.
Discrimnatory Antibodies to Proteins of Siml ar
cresgqegsge”. J. | MMUNOL. METHODS., (2002)
-2):213-220. [0162] AUpublications, patents or
[016¢ther dodherEollosving tefereess @raendirely énvoipaahtyd heretr ippreficrence:

Auﬁ)‘i:{ zﬁtt leédr e&ereaﬁi ai thgﬁgelg ca h ublqgcbatwglpgﬁ%ﬁls Tne.,

Nefjvgagﬁlﬁ% rr\]rteg;og&g \rl(vmse/dm%))r Sh@bRId&Rt AN NbRcR Clofing: AThaRRatory
Manual, 2" Edition, (Cold Spring Harbor, NY (1989)), and Sambrook et al., Molecular
Cloning - A Laboratory Manual (3rd Ed.), Vol. 1-3, Cold Spring Harbor Laboratory, Cold
Spring Harbor, New York, (2000); Harlow and Lane, Antibodies, A Laboratory Manual,
(Cold Spring Harbor, NY (1989)); Colligan et al. (Eds.), Current Protocols in Immunology,
(John Wiley & Sons, Inc., NY (1994-2001)); Colligan et al., Current Protocols in Protein

Science, (John Wiley & Sons, NY, NY, (1997-2001)).

[0155] The following references provide useful details regarding procedures useful
in conjunction with the present invention, and are also incorporated entirely by reference

herein.
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the state of the art at the tinme of the present
i nvention and/ or provide description and enabl enent of

wWo b@spssent i nvention. Publications include apgT/uS2004/032949
scientific or patent publications, or any other
information available in any nmedia format, including
all recorded, electronic or printed formats. 54WHAT IS
CLAIMED IS: 1. An isolated or reconbi nant anti-N gSAb.
2. The anti-NgSAb of Caim1, wherein said

(o6 i - Nl g8Ah reddsi &i & Cﬂ\dﬁlht@ﬁﬁ “COntthudds CViRures of Fused Cells
I mrunogl obul i n protel n. 3. The anti-N gSAb of Claim?2,

Seqm@m@Antlb@iycpfé%ﬁ@de@@q@ SperifieiycNedURE, élﬁ?&)gﬁ‘iﬁ@sn) 495-7.
SI sti nal j;
[ body@aga% a&@ ng‘ ‘

Haﬂjbr@lﬁésb bogg. var i ant an anti-Ni gSAb an anti - NI gSAb
rtion, an anti- SAb fragnment, and an anti- N gSAb
M8 ant . (1) hsﬁ@plméfwe%é@pd@mad Susent Topiey s Micsehiglogy and

%%,W%me%’ﬁ?%e&h@rs%ter gn Ilihﬁ’ E&gé/rs Q§‘pnn er-Verlag,

erein sal S se ected Ttroma
19t®)nsi sting of: a human, a nouse, a rat, a goat a

rabbit, a sheep, horse and a hanster.
Wl&% ycl on&t) Efﬂq%ﬁsﬁ%l apuleiagiike InmypigptigmY seécis&\’lonoclonal Antibodies
I St Al
thaPQ é’&ﬂl&ﬁl niRBi MQANa @S], o%&%ﬁgx%,ﬁ(at umz(@p{1351-1359.

tractive I munization Wt
[0 ]j6ﬁi'ru nog| GhyWihiafms| Coned. Iby?tachlmmil z2iad 5.6h Mvztltdmnt fSubtractive

natj ve i no Io ul j 7. The body of =
Imgsgizgiion Teiardenty %Prﬁépgﬁanaﬁﬁ\ﬁ SitatikeN g}tlf;%fh%srf@ﬁ%aéa Anfigens”,
BId®:cHRITES, @DoRANti(6demag4s ed | nmunogl obul i n anti body by

contacting sai'd pol yclonal antibody with a denatured

[0L6dhunogl bubleisteat i Ad and A.6. Rao; ‘itsibiredsive Iswinstizasios; ASlool for the
Geii¢retipoodlylRisomminagory iAntithgdies toPrateins7of SidndneSequsaded, J. IMMUNOL.
METHSDS.UH0025 25t r At H 3 20sel ected from a group
consisting of: a bead, a plate, a well, a tube, a
[01BB[TOr ane AQryBlisiRmb pa?entsﬂﬁ%tﬁ&@ocﬁh&?f@&t&f hérbidl rﬁ% élntlrely
wherein said anti-N'g I's produced by a reconbl nant
incarponaddd hﬁreméacfcrﬁrbrmn,t as hlmtgh(aath publi®atidi @atent or dtheySsument were
of . n sai d.reconbi nant. host ce i S
spefiticaltf b etip 2o Gheud T bY SR IRGCOR: Lk s imlt P doghents show
the@thtd HSAE brt GEHe tinfe ¥ABAS bre@itlinvednon Bnd?8ChBYIdRIdes&lption and
11. The anti-NgSAb of "Claim 14, wherein said
enagfempenipfbapresenigneventioad Pg‘phcaltlb@gcmgmdg piyaementific or patent

publications, or any other information available in any media format, including all recorded,

Manua Cold Spring

electronic or printed formats.
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12. A reconbinant cell line that expresses an

anti-N gSAb. 5513. A conposition conprising at | east
wor@sasi7et Nl gSAb and a diluent or carrier. 14.P&I/Ie1000032949

for producing at |east one anti-N gSAb, the nethod

conprising: screening antibodies rai sed agai nst an

i mmunogl obulin antigen to identify anti bodi es that

bi nd specifically to a native inmunogl obulin. 15. The

met hod of Claim 14, wherein said anti-NgSAb is

wHRATaStcada fivien§: group consisting of: a polyclona
anti1 body, a nonocl onal antibody, an anti body portion,

ant - hi“q%%te?%ggén@”}%ma%ﬂaﬁﬁiﬁ%%slﬁr borti on-and an
' . f
?gts &arc % §At:? %?%Aﬁoi & [laémuls grne olﬁrrSJalrllli g‘?tﬁ‘@gg %E gﬁ‘% %Ca%y bifids to a

natiK&hﬁ'meﬁiogwbdhﬁlpf(Qﬁhal ner conprising at | east one
i solated anti-NgSAb. 17. The article of C aim 16,

whegeiffe ﬁﬁmxgg Ab OISR, '\xﬁleﬂﬁ’ﬁ eal a@ﬁ%dlyapﬁél&%d A8m a group
The article of daim1l1l7, wherein said
conséting & meroplenagy amupdyommlgqlpn@] aoiﬂbody an antlbody portion, an

o TSN S50 b B S0PA05 SR, a0

NIgSAb ehemeit, ﬁm&ﬁmgﬂmmnﬁal d label conprises HRP.
0. Theé article of Caim17, wherein said anti body is

r a'_ §E6hb Ao HIW1aiRES, G}Gﬁe?éin%&@%ﬁl?tf‘dy% ?é:i&d% RShshighd

. a nouse, a rat, a rab a goat, a hanster and a

hor e DG AL

[ m’ngj'n g 8 % ;%tﬂ?%dﬁ%tf?ﬁgnf A %gélg ggﬁ%r I SI n%l i g%lﬁ ted %mm pgoup
corssnip ef:vi Humann e neyuserarat, agoat; NeahBaba slaseg, mﬁ@sm am(h@ hamster.

bi nding of said anti- N gSAb to said sanple. 22. The

met BOThe holstidhal ahtibod6f Elafin SaivHerit dardé&cﬂ%@ndlf‘anubody was raised

detectably | abel ed. 23. The net hod of alm 22, wherein
in & EEmAh by SPhtESHle iBmERizaiion, wish g danatersd amyrasgipblimfaliowed by
Hn@$n@mﬂgiﬁﬁ%ﬁg*§m%ggg&@ggggﬁﬁgyct 24. The net hod of

e’'is imobilized on a

subds 1At BobERua BEPEY o7 @W@SW B ARG aRtbdhy is reatea
to 1eBRMe aft afth-Bbhiturdd $hBRhogBbdid dibody W kbntaélﬂﬁm&ﬂ%:lonal

and a tube. 5626. An isol ated or reconbi nant

antibpdy Tith aiegeRFemmpadgiotndin ajiacheditn an msombmhstsate
detectably | abel ed. 28. The NIgSBR of O aim 27,
wheBeilhe polgcloatleintibsdsef Eatred, Wheminsagh insquble mabma'tenig selected

from a group consisting of: a bead, a plate, a well, a tube, a membrane or a sheet.

9. The anti-NIgSAb of Claim 1, wherein said anti-NIgSADb is produced by a

recombinant animal or recombinant host cell.

10. The anti-NIgSAb of Claim 9, wherein said recombinant host cell is selected
from a group consisting of: a mammalian cell, an insect cell, a yeast cell, and a bacterial

cell.

11. The anti-NIgSADb of Claim 14, wherein said anti-NIgSAb is produced by a

bacteriophage.

12. A recombinant cell line that expresses an anti-NigSAb.
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of : a chem | um nescent agent, a radioi sotope, an

enzyne, a fluorescent agent, and a chronobgeni c agent.
wWQ@2005833701posi ti on conprising at | east one N gBBRUSIVA4/632949

suitable diluent or carrier. 30. An article of

manuf acture for research or diagnostic use, conprising

packagi ng materials and a contai ner conprising at

| east one NIgSBR 31. A nethod for producing at | east

one NI gSBR conprising screening one or nore conpound

t o i8entddnpRitioaeaipdin g@ateaﬁm@ IaﬁﬂlmngbtahHQ%lhem%r carrier.
native i mmunogl obulin. 32. The nethod of Claim3

wheqgi o drﬁ?t’hgd b PR cinsty At ASRE brdel - I(Ifg@'ﬁba tﬂe' 1951‘?153 comprising:

sel ecte From a group consi sting of a prote
screenaid aitibolieh raisad againseqpt intpumtighyblubiy ahumauoydermfy antibodies that

evol ut.i on Ilbr and a protein array-based
"%SB?%{lf/aquég 2 IR ¥e HAMHRCE B%l’@t aim 31, wherein said
igR is selected froma group_consisting of
pm

| Shameiiod 56dgim HhiveEn SHAFTGATEBORYS seigpted from a group
corgmlhgs@lya RV ’anﬁ‘ﬁbc%r‘éhi%@g%’lﬂﬁilﬁﬂﬁﬁ% aﬁgnmgifk@%gyon an

vari an” engi neered’ pro
antéogdy fiegmedt, ao apidholy, vasapohry pepNighib fagmentpad ywtbNIgSalle portion

ian,system a polyner nade in a
anc"]?}har}?gﬁ@‘# tem and a polymer made in an E. coli

by phage di spI ay. 34. A nmethod for _ detecting a native
i mTE grl@ﬁeﬂlﬁ% af mtawéfaﬁﬁéqu@ar%%f}r pPisdingnostie Hewm €pmpgsiag packaging

ma&?‘ PR S ool Mo s BREL FEERIESRE. 01 "G 2P
RGP e B et S G Gt B ol e

t t.hod wher ei n o
ggi Sﬂﬁs #ifig &fi@%lﬂﬁ@gﬂ? ?%m?%?eg%séa@%grﬁ 903 f ZFRYPonsisting
of: g ghﬁﬁﬂumﬁleﬁéeﬂ: 8gen® SAERIsotoPe St drRymB, #Bhdreddlt AochtB&E a

chromogenic agent.
19. The article of Claim 18, wherein said label comprises HRP.

20. The article of Claim 17, wherein said antibody is raised in a mammal selected

from the group consisting of: a mouse, a rat, a rabbit, a goat, a hamster and a horse.

21. A method for detecting native immunoglobulin, the method comprising:
contacting a sample with one or more anti-NIgSAb, and measuring binding of said anti-
NIgSADb to said sample.

22. The method of Claim 21, wherein said anti-NIgSAb is detectably labeled.

23. The method of Claim 22,wherein said anti-NIgSAb is an enzyme that catalyzes

formation of a detectable reaction product.
24. The method of Claim 21, wherein said sample is immobilized on a substrate.

25. The method of Claim 24, wherein said substrate is selected from a group

consisting of: a bead, a plate, a sheet, a strip, a well, a membrane and a tube.
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26. An isolated or recombinant NIgSBR.
27. The NIgSBR of claim 26, wherein the NIgSBR is detectably labeled.

28. The N"IgSBR‘ of Claim 27, wherein the label is selected from a group consisting
of: a chemiluminescent agent, a radioisotope, an enzyme, a fluorescent agent, and a

chromogenic agent.
29. A composition comprising at least one NIgSBR and a suitable diluent or carrier.

30. An article of manufacture for research or diagnostic use, comprising packaging

materials and a container comprising at least one NIgSBR.

31. A method for producing at least one NIgSBR comprising screening one or more

compound to identify a compound that specifically binds to a native immunoglobulin.

32. The method of Claim 31, wherein said NIgSBR is identified from a library
selected from a group consisting of: a protein scaffold library, a peptide display library, a

directed evolution library, and a protein array-based library.

33. The method of Claim 31, wherein said NIgSBR is selected from a group
consisting of: a polyclonal antibody, a monoclonal antibody, an antibody portion, an
antibody fragment, an antibody variant, an engineered protein, a polymer scaffold, an
engineered compound, a polypeptide, and a polymer made in a mammalian system, a
polymer made in a non-mammalian system, and a polymer made in an E. coli by phage

display.

34. A method for detecting a native immunoglobulin, the method comprising:
contacting a sample with one or more NIgSBR, and measuring binding of said NIgSBR to

said sample.
35. The method of Claim 34, wherein said NIgSBR is detectably labeled.
36. The method of Claim 34, wherein said sample is immobilized on a substrate.

37. The method of Claim 36, wherein said substrate is selected from a group

consisting of: a bead, a plate, a sheet, a strip, a well and a tube.
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