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HI GH CONCENTRATI ON ANTI BODY AND PROTEI N FORMULATI ONS

5 Background of the Invention Field of the Invention

This invention pertains to highly concentrated

fornul ati ons of anti bodies, which are particularly

sui tabl e for subcutaneous adm ni stration. The

i nvention further provides stable, highly

concentrated (e.qg., >100 ng/m protein) |iquid

£ o FIEH FONCERTRATIONANSIBODY ReikERe B FORMINATIONS

is a significant demand for highly concentrated liquid

anti body formul ations. However, highly concentrated

protein fornul ati ons ESRSeNELAThe BivAtieAs. One

problemis instability due to the Tormation of
Fighrafithe)\Inyertéon Wt h reconstituted |yophilized

prepgar.at.ions. to 15. gener.ate |iquid fornmul ations,. this. )

Dt ol i B AT, 3Ll P U L Btghs of antbodies, which are
padtiddiady alifable - AbcutfndRBb YaRiRaFSAon, Phfte AHEhB&GT AMIRT provides stable,

are unsuitable for liquid fornul ati ons, because they
higllydencenfratetl e ., prl 6¢ exéimhprotéif ) liquid formviatioav.er

surfactants further do not reduce the increased

viscosity caused as a result of nunerous
D&@ﬁgﬁggpbgﬁgh&[qt%%%]&r actions fromthe macronol ecul ar

natare o es. 20 Although surfactants have

beerTlseis at sigsifiganit fdenantl | for highly @ ohdeatrdrgr lbgiidfantibody formulations.

parti cu,Iggé{e formatjon o_fcfprotei_ns, t hey do not .
Howeivesshighlyecqneeniraied protein dpenulations esssievsrat wblamgiceOne problem is

el 0t Coulat i i atrali __ .

s L4 o AN P PRARAAAE, ALLSREAAGI Bt prepraions

geherafeoliqoidl ifomanlsti@nr| this prubléah has @berc addresstd diro0gh the use of surfactants
because of their macronol ecul ar nature and potenti al

(eor2 ROAYSOFRAER) it sHFfactapts arcaunsuisahe fopdiqaid Eyrmufations, because they render

i a | f1g 1 o

R BGRL R SRRNED AR R 4 B PN s viscosiy
califed dsii REWDbEfttharout MtemasléduPiSntelREbAPFomBE @@tdifolecular nature of

the viscosity of the fornmulation. Highly viscous
antiBpdies-at i ons are difficult to manufacture, draw into a

syripge and inject . supcutaneously. .The use of force .

' s B apHAt N ket Ge BOME, R sfeni oLy Felii Gepdoares of partioulate
foRARASHY Brotéing!t thePGio HOY SdréRNthe GRebleM Of Mdredsad WiRosity that makes

and i nactivation of active biologics. Satisfactor

3
diffgnlit then menipwlationr as] cadniigistratien nef onbcdnsratdde qnti%i@iy formulations.
Lt .indicates numerous exanpl.e of exci,pients that can )
Arﬁgnog{ﬁst 5&6% %o e y\élacqus Egﬁh?’és pﬂa Spnegtyation %ecause of their
m4cPs bl 1hONRatuMe" ¥nd ePofhRAIC! f3F haEndIeGNas UG asionk! Y Moreover,
formul ated above 100 ng/m, or have techni ques for

phamiiavgutically @cceptizbde sugamcare ofter\psediin darge amnowts ds stabilieered Such sugars
that Ar Qi ni i cal . .
cap, ﬂwg%%{%ﬁheﬁgﬁg} inlte(l:'gctljo&,%g'le 3Ir &greﬁng Ithse viscosity of the formulation.

Highly viscous formulations are difficult to manufacture, draw into a syringe and inject

subcutaneously. The use of force in manipulating the viscous formulations leads to excessive
frothing, which can lead to denaturation and inactivation of active bioclogics. Satisfactory
solution of this problem is lacking.

While the prior art indicates numerous example of excipients that can be suitably
employed to create pharmaceutical formulations, very few proteins have been successfully

formulated above 100 mg/ml, or have techniques for doing so been described.
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suited for highly concentrated liquid protein or

anti body formul ations. Stable isotonic |yophilized

protein fornulations are disclosed in PCT publication

WD 97/04801, published on February 13, 1997, the

ent iApplidamss | laserdiscokereti thlit Msgihinkee byectfiqullgsAtgning-HCl is particularly
i ncorﬁorat ed by reference. The discl| osed | yophl lized

suktes} for aalﬂsofﬁ@cer&fﬁt%h%é reseiniog eaibady fommatans. hi gh
gr o;S?éémn goglzpyfo%ﬁftlﬁgd L)l'ci%th’o{zgﬁv\lemfvégrﬁtdr? ﬁ?sc}’&s%cg ﬁff’CT publication WO

97IBIS0ESpubsisRsd & Eébr\MuP'hlﬂ, |19971| tge eMmI%Cdiiﬁﬂds)&rdJ«ﬁf Wwhith is hereby expressly
reconstituted for ations are not addressed. Protein

incpipprelgd thyorefergacehe dhe rdisnlessd lyprivliznds foymulationgiean e reconstituted to

ddi f d j cal | i
sofiaire e PRictraestraiPn, hEBoipEmaRRPyS TR, Bfpidy loss of suabiliny
HJWRNEET tHRO pPicAGEIS $ds06 aRsbolttl | Wl agk | Ki gh viRBdRitlyCBNtthe reconstituted

PCT appl i cation, publication WO0213046 publ i shed 18
fompﬂatlonz@oanotdamse@bstt«gh aggt@gz_tm hﬁSr’ﬂﬁEﬂWCblpﬁlb previpusly through the

W VIi.SCOSI farnul ati ons eved t hrou
ad op of 816&ars4tbét domng socan %alq?? @ﬂl plﬂcr(egﬁje ¢ vgcgsn%@niié)sgbolanty, thereby
rerﬁfenﬁé Pfd&% sk haptaeigdt. i onic strength of the
fornmul ati on by the addltlon of salts or buffers.
I—Iomml;@ﬂmaxmlll’@ﬁ aplieasey pubdicetiat r¥QGRI30463, dpelshshed 18 April 2002

dls\ﬁf éps pt}‘gt%n;/ cl:q%ggpstgt%g? {»Igglg%tjlgﬂrog]lélz ?(ggql o}]{iqtl(o?llﬁj %c ioved: 1) through low
o QBB 1 NP 30 1070 Al 6 i i o

the( forgujatiag dryethataddition oftsalts an buffbnsmiﬂoxhe\@h, while increased ionic strength
concentration protejin _forpu)ation nus rcone

dogsdcreasg the vascosityef the formulation (sychyps m%%*‘ﬁlsa if (nay glpo result also result
in §rrdls el Tu¥ bld?fg W?ﬂﬁhﬁ Wifiéh YR és@ﬂ:x&igﬁ WRIEEE Thrmation of protein
I nventil on cohcerns Yy concentr pr otel n or

paaietashieqy, fgpi¢patian). Oﬂ‘hus tah adptiatat higha bbrcen@itibroproteiy formulation must
viscosity and turbidity. In particul ar the present
OVPfﬁQ@ﬁtch@i%nB%‘éfeit%h% @ﬁwltwﬁe&mtam tugbidithody
formulations of lowturbidity conprising protein or
anti body (100 - 260 ng/m ), histidine (10 - 100 mV),
25 arginine-HCl (50 - SimaMofalidmpeltishor bate (0.01% -
1?? having a pH of 5.5 - 7.0, a viscosity of 50 cs
@gspr@mt dyeptien p@t}ceﬂlsdnglziwormar@g proigyp of@Btipady, formulations

[Q anti body in the
thartorerrsﬁilfﬁ%l 2Bne ¥c1:°e‘1¥1 §%53t¥a$“§ % 260 mg/ m
al t ¢4 pavticyat, thed pfésent 3EnfiBh Bbncest ﬂg?]ﬁl?tcbﬁéﬁnﬁaﬂea&nnb&ﬁpformulatlons
mg/m, alternatively 200 - 260 rotein or

of énw tusbidity comprisingarpieist 9I attibody (ﬂcﬂoar 26@/ mgAmbe bistidiag(10 — 100 mM),

arsfe B D 200 2 G et (B 0. o 1 By i 3 gt of 55 - 7.0, a

WSBMItyach(SU 21 64 Mndl&fnolard§Ordiy12008hO8MNGL | ¥5) OBk, Alternatively,

-2 Alternatively, "the present invention
thecpmt;‘m orsandibhilyy il the fomudationacanirange fiood]20 £ 200meaml; elternatively 150 -

268 R0, AR BT SR, SR IRDY 61 260 Y MBABldhs or amtivody.

Alternatively the osmolarity ranges from 250 mOsm/kg - 350 mOsm/kg. Alternatively, the

concentration of arginine-HCI1 ranges from 100 - 200 mM, alternatively 150 - 200 mM,
alternatively 180 - 200 mM.
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sugar (e.g., trehal ose or sucrose, 20 - 350 mM and

pol ysorbate (0.01% - 0.1%. In a particular

enbodi ment, the invention provides a fornulation

containing high 5 concentrations of |arge, nolecula

vei ghiferpatively nghe quessnhsinypatiasodtoagergs a  highly concentrated antibody

Th tib
ol TGS B30 Bt PO bRR, (B PSR RipE B - 100 o
tb € freh41BsePorSsRBosE, 120 -a5EHM) dnllPoRREBERT0IN Y 061%
%ie}(gg, rehul\/?AbEr- 25 and r huMAbE- 26 ?eg?rl b?(rj( in US B,
6, 329, Hpartmntir \aDiggliine8s dhe mwgmm Frovidesy a fommulation containing high

coﬁ%:tnga E LﬁrbOd ole%l% wcp%o 11@99 (sg'y_ﬁj 901 13%&7313{: gglbgtﬁnunoglobuhns
Th\éﬂe%/béax%%a fa'i'& o %P&Rﬂﬁdﬁes“@?@cte@%aﬁﬁ?g%ﬁﬂﬁlar predetermined
11130, 1113 11132, 11133. Alternatively, the antigen

antigen. iIng speafic atrecCquoamigem lssIgE[Qag M ABPER2 S @dirbpMADE-26 described

in LR B 6528 308 e W00/ TE AR cfpasty 0y gntiy R ghbody can be CGP-5101
H'heﬁﬁ% srcnbgcgié}]C%% et 7O %ﬂa [}?w&{. Sgik 3 gé?@- ?'(‘1’997), W092/17207, and

nol ecu as LFA-1
ATTEADeposit MOCANBRD 0306 @ﬁd it it 3gril IBI ridl13|21| lrlg 38 he\l&fnmdly, the antigen
(i -subunl ts_thereof

mayinelugesthe Ch) profeias 3 gcd%vﬁlﬂ&f G@ﬂ%rGDgﬁcﬁDaé %@40 members of

thé’@%dr&%@&ff fﬁﬁﬂ)L N ecep{: GEE{FLW?%M oF‘gﬁﬁj‘t .ceptor, 2C4, 4Ds5,

PSUrg IE]DPm,chalﬂladﬂesuﬁ'f zﬂdn@ulbsmemtasiuﬁmt Mue1py5KR s, VLA-4, ICAM-1,
harmaceutical formulations. In a Eem fic aspect,
VenM aed gyl nmgnnsmsblldmgeﬂ@cnsm Btsa @@tﬁsthprmf rﬁe getantl -CD11a, anti-

G o BB Db ATl A ST o st

ﬂk@/fﬁs ?&!e? b, dbcSiRf @Mﬁe@é@tm BipPFRERLE cmmt hkPsbtein C.

f or mul conprisi ng adm ni steri'ng the fornul ati ons
dl S&lmiednﬁehmsmfcthmmnhglvanudmmpt’mtpfmahaqcutlcal formulations. In a

ective nt, of the.protein or antibod Such
SP‘?C ?Tﬁﬁplﬁ%/t g‘ﬁ? %F‘Qatb%lﬁ%ﬂ%ﬁfxﬁ V’Wi&@f‘?ﬂ *ylor )s/ubcﬂt aneous
admirpi g%'t F @obip- ergﬁbcﬁm%ﬂe Ghé 'ﬁv&ﬁﬂﬁcf)mvﬁéﬁ éj'rﬁ&hg@rfof She treatment,

an lg di ated di sordef. | further specif
prepylactic or therhpdtivp of at ddoties cnmdmblcl By dhd erajeio or antlbody formulated,

rhinitis, asthm .g., allergic 25 asthma an
COMBFSAR | W@t%%hh’ﬁ) ?oraﬂt@apﬂoes ciselaser ﬁ@.relnaw@?a?leg a therapeutically
r r ti
effgﬁgn{epﬁ'ﬁﬁﬁxg (ﬁpﬁﬂ: ?tgg%’ IBISl Eﬁl?g%fg FIF élr gcﬁ'gglaéltogs are particularly useful for

suhxiutmgms:admmrstrhﬂqnul hionspeyifiaaspsctithe disoxler 1sm1rIgE+med3ated disorder. In
ses, terstitial_cystitis, hyper-IgE syndrone,

Ye‘aﬁ hst stor W@SB%’F dbe &EE wediatrd disongléris allergirrhinitie asthma (e.g., allergic

I
as gr a?gfn ﬁver sus- @gs c%tgéc Flhgt)g/%f %ggr&%%?strg re]%telap athﬁt hypersensitity

(e.g.nemblpliglakisp IilrtiU’aﬁuJ ﬁﬁtﬁi alergiesi @xb.y, allerpnbiioaclidpulinonary aspergillosis,
conprising 30 a container enclosing a formulation
Paigrilig| dseascs cintarstitial rysfitis, doperleE syrdrame; @Fa@wlangwctasla Wiskott-

GRBHABI iR BSR4 PR oo

co nﬂlﬁ?étlaﬂ&heﬂ\éﬁlmdim%ﬂt tHY igGdnition gij&llﬂé‘s%n arficly F man@fhab@fe comprising
specific aspect the injection device is an auto-
a cphiaiet enclosing a formulation disclosed herein. In one aspect, the article of manufacture

is pre-filled syringe. In yet another specific aspect, the pre-filled syringe is further containing
within an injection device. In yet another specific aspect, the injection device is an auto-
injector.
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Brief Description of the Drawings Figure 1.

Hydr ophobi ¢ i nteracti on chromat ography of a pepsin
di gested anti -1 gE nonocl onal antibody. Sanples were
formul ated at different pH and buffers: () 20 MM 5
Acetate, (A) 20 mM Succi nate, (A 20 m\/l Na2HPO4, (A)

20 nM K2P04 and (*) .20 Tris ? ffer. .The sanpl es
wer e stored at 30 C ] Size

excl kgl g@sggr@ggmapqa%@ O%Y?rﬁ’étm efitBh fJgQagth B8 digested anti-IgE

mbidiotabta@tibady. Bdnipdése Mlerdd %m{iﬂatbdlfai efifferefit’ ))HZ@ndfMufﬂ:Eh (*) 20 mM
G utamate, () 20 mM Acetate, (A) 20 nM Succi nate, (0)

AGTREMAROTEN Suscinait) (A 2AVMNBHIOL, (AN30 201 PRz BGH (*) 20 mM Tris
d Tri b . Activit f
bulfit; TP R s SHred e J0eSetor SR -t 50C {or 6

nont hs. Sanples were forrmul ated at different pH and
buffers: () 20 mM Acetate, (A) 20 mM 15 Succi nat e,
(0) Pigurd\ HBizkiedtlnsion CHYoni2t grig )t AR @Ati-IE N moddcivlvhl antibody stored at
K2P04 and (*) 20 mM Tris buffer. Figure 4. Effects of
40861 93506 teqnshs2 0 &ampﬂ%r g1 foymwiatqdw@t diffesenfcpH aand byffers: (W) 20 mM

RRFA 5 2 hARS TB SBs SR, AO prsggine, 4) 20 m

N muﬁw@%ﬂ&ﬁc&maﬁhyﬁ%hﬁﬁ@rﬁ@b@& pH 6.0. The

poI ysorbate concentrations are (*) 0, (A 0.01% (9)
0.02% and (A) 0.05% Figure 5. Turbidity of an
anti-| gE ponoc| onal, anti body at /nd with
di f f%‘sg’fﬁ ALVEY o 1an qniy] g&a@wclwf aw@&ﬂz sigrad @ap0°C for 6 months.
A t
SeALDLAE: W ded i Lﬁéffer%%gﬁr Bl tuirefl. @120 hE Acetate, (4) 20 mM
S&&ﬁahﬁl et 20 mM elisRiine, Gk VB mMWﬁPOQt (Cvé\)zo-n?ﬂ KgP(bi‘hnd *) 20 mM
2- (A 15 C, (o) 30 C and 30 Figure 7.
Tl’l-ﬂ}d\ff@phobl c interaction chrorrat ography anal yses of
papai n di gested anti- |IgE nonocl onal anti body. Sanpl es
were fornulated at -150 ng/m wth various of

eXCiB‘-i & &, Efi'fkgtssdqucﬂ o%até b1 0h7tgrtﬁ¥hg( of theé- streSsed (ai-:E monoclonal

, 30 C and (0) C. -4 Figure Si ze excl usion
antihe Smgpbp lepntain la@ﬁ mgfmEantthody] 20 aiMaSuccinatty 192 mM50rehalose and

va%%smm%ﬂrfé%% aRbapBHs EARA B 6 e s Lt e g dre (M) 0, (&)
" , 20 mM histidine, 91 nM
O(gl)lj%rgé Qi)@ﬁ? 50 mM I\/gC; Z | 2|7n(rerg/ m trehal ose,
0. 01% acet ate, (A) 50 M MC12, 30 nM MgAc2, 0.01%

acetate, and (1\!‘351 50 mM Mgd 2, 45 nM MyAc2i 0.01%
acetEigure Ba Aigrbadityed an antipleEgmgrocignatantibody at ~150 mg/ml with different

excipients ( &) CaCly, (V) MgCl; and (A) Arginine-HCI

Figure 6. Turbidity of anti-IgE monoclonal antibody at ~150 mg/ml with various
excipients. The samples were stored at (A) —70 °C, (M) 2-8 °C, (A) 15 °C, () 30 °C and (V)
40 °C. '

Figure 7. Hydrophobic interaction chromatography analyses of papain digested anti-
IgE monoclonal antibody. Samples were formulated at ~150 mg/ml with various of excipients

and stored at () =70 °C, (W) 2-8 °C, (A) 15 °C, (A) 30 °C and (o) 40 °C.
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for 6 nonths. Figure 9. Hydrophobic interaction

chr omat ogr aphy anal yses of papain digested anti- 10

| gE nonocl onal antibody. The sanpl es show were

formulated in () 200 mM arginine-HCl, 23 nM

hi stidine, (A 182 m\/larginineHCI 20 m\/lhistidine

() 182 nM argi ni ne- HCI , nvi hlstldlne

sucrkbigure 80)Sizg explusigel célrowoa@phar of ﬁa%ﬁg%él@noelomb@mbody at ~150

o 20625 LR S oQ  BE ne v,

mPRABR8%e VIFH 6.05(e9 N 82 nd¥l ad&nfnelIAC], 60 mﬂh&mﬂé Ol in¥Mr Rcrose, pH 6.0 (O)
10. Shows a conpari son of the fail-l engt h sequences

Soatvh Mg(Plp, 451 regamldrahelese, a0 1% abetata sOA) S0 hMeMalls, 30 giM MgAc,, 0.01%
anti bo |es E25, E26 and Hu-901. The CDR regqi ons of
acmteg@& () SO mdhV gl frdeM Mahc. Pl Easelaicd les Yigre stored at 30 °C
fogg)gd#m eai ons as defined by Chothia are shown in
acé, while the CDR region as defined by Kabat are
delineated with brackets. Figure 10A 20 shows the
l'i ght chain sequences of E25, E26 and Hu-901 (SEQ ID
NOS: lilgsye 9mk111m0m10@m iteracton cs!ﬁ@;mtomehh enalysce jedjpapain digested anti-

o RGP TS P Sh e ef e PSR D Y i axginine HCI, 23

mMehisidihe QS) AR B a{iRAEHT] Z(ﬁmWPH{@ﬁdlﬁe SJEPHE R Qtfglmne-HCl 20 mM
am no acids for whi ch the chain length is sufficieént

histalipe, dunk! uveose] @HE0 by MgllgR2 7tragimlarehalosel /0001% acetate, (A) 50 mM
qégternarﬁﬂstructuge Thus, Protel ns_are .
Mgl 30 mividviadics D8HYs prstate ard ()] Bl MeCla 4SomMhMeghicz, 0.01% acetate.
do not have such
Saﬂ&r%c‘ﬁl??&%d%gcal {;9?%5&%%%@ n for use herein wll

have a nol ecul ar wei ght of at |east about 15-20 kD,

preferably at |east about 20 kD. 30 Exanpl es of
pr otEgwre 18n chmm@Mpmscm ¢f thi &ulblenpthi sejeancesbash rvanable and constant

ok e Ferer AR RlieRe b rERd Ao BRene v EBBfedions of Hu-s01 is

shgﬁ/ﬁ\MyhmdBﬂfn@D o F25 0 "B 240 FHEDOB R I%F%§ b§ Qeﬁ&‘atw Chothia are shown in
parathyroi d hormone; thyroid stimufating hornone;

bold fpesp mileithes Cm l‘egmmtaStdeﬁpsd by Kiabatdré delmeahdlvmh brackets. Flgure 10A

b5 Yo B BB PR ol g 55, IR whit pire

108 Mot gk ﬁé@{y 9ﬁe§n§ n@e% off%&g OE26 Md 1901 EEQDINDS:4-6).

ti ssue factor, and rands factor;
anti-clotting factors such as Protein C atrial
natriuretic fa to, ung surf t%nt .
activator, such A
pl agm nogeLy rﬁlﬁéﬂvator (t- PA e g., Actlvase ,
TNKase(r), Retevase) bonbazi ne; 5 thronbin; tunor
necrisipoteat ivmeantansdqudnds of mﬁaﬁmfuidsrfaswhlcmﬂﬁm length is sufficient
normal ly T-cell expressed

(regul at ed activation
to radugsc thet @&S I JRYSHnOhd@HaYhalEor ARatamant siryctwicot diys, proteins are
dlétﬂ{bﬁfsﬂeff‘?rom "peptides” which are also amino acid — based molecules that do not have
such structure. Typically, a protein for use herein will have a molecular weight of at least
about 15-20 kD, preferably at least about 20 kD.

Examples of proteins encompassed within the definition herein include mammalian

proteins, such as, e.g., growth hormone, including human growth hormone and bovine growth
hormone; growth hormone releasing factor; parathyroid hormone; thyroid stimulating

hormone; lipoproteins; o-1-antitrypsin; insulin A-chain; insulin B-chain; proinsulin; follicle
.5-
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serum al bumi n such as human serum al bum n;
mul I erian-inhibiting substance; relaxin A-chain;
rel axi n B-chai n; prorel axin; nouse
gonadot r opi n- associ at ed pepti de; DNase; i nhibin;
stiamll dtinigiormuas edlcitonian tin¢ihizingdiorgooet dludagot; Cnioltiiigﬁ‘fe)tors such as factor
receptors for hornones orverowth factors;

VIl &stordX, Hsmedpeion agqi veR ﬂglgmg@sofagtop,aaatloqlgttlng factors such as Protein

CIGHELHERRIE, FR6E Ol SReARbOn ARIMRH adiEHORtLER N Curolinase or

tishlle=type WlasminstenNEtiGator Q!’-PA el @QUK@H@BQQMTNKM@ ORefevadt™); bombazine;
as NG--(3; platelet-derived growth factor (PDGF);

thiorthibiuamr ngerosis Hactbrotand $uchkephalifee; RANHESegulated on activation

nopﬁ@? Ll-f%@?e\é\%gaqactg?r%g&?i@gﬁ%#%@%%k%%&%g@g protein (MIP-1-a);

selz[lﬁ:algﬁmuir ﬁ%:hqg huh& s84m é'iﬁlcm% mlﬂfenmnlﬁﬁﬁng %@ostance relaxin A-chain;

insulin-like growmth factor-1 and -1 (IGFI
relnGA- IB-Ic)lamdpm@dlaﬂ)l hiGEsd g¢rmdatropin@ssdc)ated psp.tiden DNaskemhlbln activin;

b B SBL PR R BHET SRR, B hBRS B s a
efi T e cll r ~
mtts%% né d?a]ﬁbglé?emnér?réol?p O%géé e% Iugﬁrg‘;trg[ifélg nﬁ tor s>uch as bone-derived
netrotrephierfactos (RIDNEY, rieniotropRine3)- -a -5, (oB -6 M 3, )NT-GQNIH&', or NT-6), or a
stlrrulatlngfactors CSFs), e. an

nexyeqagwth foctr Suelke rﬁ,sglateket@enqumm“ftfbfagtvr|(EDﬁf) fibroblast growth

R ERE i AR LPOR dgShal SEFAT R R Pifmmne grovih factor

(T%F@chae&t”!‘@ﬁ-& SMCIGRP, idcMidiSX FTPLEI, TCIRBL! TAP-(¥, TAP4, or TGF-B5;

envel ope; transport proteins; hom ng receptors,

insutidrlikesgrowth fastpurlzandryl GGHtleantds]GE- -BdrstltB R G {(brain IGF-1); insulin-

i 3o 55 DERPEPIORTIE 110 PEAFE S FoF e b0 £008 L9 and CD20;

- enfhi® @ieﬂn\'(gl’@? fkﬁ?ﬁggﬂﬂgétﬁ{ FF%’(P)S d%fe%i el f&&ﬁ'?nﬁllllﬁhllldfOXlns a bone

pure and desira ent y 25 rmgeneous (1.
mdrplmgehetmnmmahﬁ@m); e [itetferions juch” ks sidrfeadr- u, pBr aihd ~+y; colony
prote ei n nmeans COITpOSI tion co r| SI n%sg | east . about
i

stl@@%u@g f@s‘ém“g?KCSBﬂ ¢He MnCotFe GM- interlguking 1(11@) eg., IL-1 to
tl'ﬁe Sl&%%ﬁéé Iifs R{Eﬂasgrff Elg zgééeéto% shﬁgéet %%%eﬁ)gca@ﬁgﬁhdecay accelerating

neaus ro ern

fadt@r‘@))ﬁll?)t laGiiral enfiienSsudly agtfot emﬁplakwpbmﬁﬁ%fbﬂe WEHDS Riavélbpe; transport
protein, based on total weight of the conposition. 30
protping;charaing Teeeplss;raddressing; HeEWaere proteias; dmmunoadlssins; antibodies; and

viooftell 4808 YaBREnR of Pulehusn or e R G PE by RS
f or Taetpréten Which @NfRRRRSSER phofetabE &%&ﬁ%gg pufa/ﬁm de@itably essentially
include I gE, the CD proteins CDS,

hompg@neowwe aﬁi@b &ouD contaminating qiroteins). HEIEssmﬂy cnure" protein means a

00?188%%%/% Fom %ﬂng E%asrt%éeﬁt ‘Vmg?gchﬁglgl qf(%gna RES ?18 " b on total weight of
the{‘%él:JAnmitﬁ)% iﬂé‘f‘é}alﬁ§ ak Feﬁstlaboui\@%’byﬂ@eﬁ?ht 9%se\$hﬁﬂff homogeneous" protein

VCAM and” av/R3 integrin’including the a- an
me@Bs s obrupésitgon ¢dnepresadg {tdeagt abeah §9%CHMeightaafipreteid)] Based on total weight
-CDL1b anti bodies); growh factors such as VEGF
G&BH’pQFIHBB antigens; flk2/flt3 receptor; obesity (OB)

I €C &P LErain TRibolFEERS, e ploldiftidtan #Mbody. The antibody may bind to any of
the above-mentioned molecules, for example. Exemplary molecular targets for antibodies
encompassed by the present invention include IgE, the CD proteins CD3, CD4, CD8, CD19,

CD20, CD34 and CD40; members of the HER receptor family such as EGF receptor, HER2,
-6-
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5 protein C. The term "anti body" as used wherein
i ncl udes nonocl onal antibodies (including full |ength
anti bodi es whi ch have an i munogl obul in Fc region),
anti body conpositions with polyepitopic specificity,
HERD bt HERA tdceptonit 2ddpdDSs PREAY LD spdC adHesiontholbodessuch as LFA-1,
di abodi es, and single-chain nolecules, as well as

Magdt pbH\P5f VidréniCANlel, ' CAMBEnd @y/A8 integrin ingluding theite and B-subunits

OB LB i) BB S8 e v,

bldbd Erobf AtiP&iseTRbAS %E&;pkcﬁ- BhATONOH CiebeiOTIASISScGfor, CTLA-4, and
t wo [ Tight (L I

i dentrca chai ns”and ‘two i dént'i ca
prétemy. (H) chains. An IgM anti body consists of 5 of
the basic heterotetramer unit along with an additional .
pol ¥} ptmewe*ahqdag ag Ugeq; fiiefein a?f@ucgaﬁm% nafi‘entamdilegedlﬂcludmg full
. e . C S - [ .
e SRS Stk ol SRR AR S Sy Epfpoiions i
pofyepitwviolspedilieint, raakiepdeifigaatibodiesofety. nbispevifigiahtibédies, Hiabodies, and

.chain. In the case_ of O]Ing'Gs the 4-chain unit is
singdsehain mpleiss: as well gsombhedy fagments ke.g» Faki Fap, and Fv). The term

i Elobint o ERA AR LI Sl ehyl> I

or rMhkebadicschaifl anbibods ualie ie adhcigoRtrambec lglybbfﬁdﬂain composed of two
i sotype. Each H and L chain also has regularly spaced

ideniicaldtght (I dieing|and gwo idantiga ieaw@h dhaisa i IglGaniibody gonsists of 5 of

b E R caflet Bl BB R Bl ot A B UIRARY pain, and contains
10Cdhtip B bafdehd Sitds, while d9ARINESodieS comPHsefribS0L-FEfSthe BASIB 4-chain units

L chain has at the N-termnus, a variable domain (VL) .
whieh canradymerize todnam pelyvalsnbassemblagessingonbinasion witthiheychain. In the

1S &alj dwth the. VH and the ' Lign Kkth the ..
care B CRaRE e cls SBR e e o i i s L chaln' linked to an
H i b¢ BhéEovalenh QisAfide Hofs, WhigSthe ¥ 6 HOENiRVAE 1ihRed @'da3kh other by one
an interface between the |ight chain and heavy chain

or vort: alisudfidio rendes depeBdinig eonptiier Hrhaisf isatypel dfath\HL and L chain also has
regsf i hares diendip Shmiidedlees; Rach e e iae Rotepfus, o varabt
o A58 P P Ry e St 0UBE) 00 chin nd

Cylddnsdinafor @ arfdey 8olypes( €Bksch, L Aih Ghoat (Re DargRinusNovavidble domain (Vi)
CT, 1994, page 71 and Chapter 6. The L chain from any .
follavredelir arensigy dompin ahithethasendynthe Vo i»abigned wigl the Vi and the Cp is

. arly.distinct 30 type all ed ka apd . { ‘ . .
at Gl ¥ i ibean oo SE ps Rt ) Bt B o acid resiaues
areiBETRIVES to fIPRP SN thtBiFacbeteentile nfgﬁa@hﬂn A4 UREGE clitin tRfable domains.

constant domain of their heavy chains (CH),

The pearimggif b med Vo degether femigymsingle antipér-binding sifea o the structure and
or_.isotypes...There are fiy. | asses of, . -

probepR 6 BiTeter cfasis ot glibofed B Rt Arsicgind Flgieqlyfmmunology, sth

EdRAY Danfdi FSSHRS ABBA e Tedt aftd THistran 33 dParsdlw (eds), Appleton & Lange,
respectively. The y and t classes are further divided

Norwalls, €Uibt9%s page Bnandrhdpigics of rel atively minor
ﬂhg&ﬁé ?2&%?% Igrgmt .'Hg( \%ﬁeglgageugp%(él%s %219 bg %.Qs?él{e ntb one St 'two clearly distinct

types, called kappa and lambda, based on the amino acid sequences of their constant domains.

Depending on the amino acid sequence of the constant domain of their heavy chains (CH),
immunoglobulins can be assigned to different classes or isotypes. There are five classes of

immunoglobulins: IgA, IgD, IgE, IgG and IgM, having heavy chains designated «, 8, €, y and
-7-
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foll owm ng subclasses: 1gd, 1g&, 1gG3, 1g&, IgAl and

| gA2. The term "variable" refers to the fact that

certain segnents of the variable domains 5 differ

extensively in sequence anong anti bodi es. The V domain
p,nespeetieslyanThggnard pdilageane: faleior ndisided antoparbiclasseston the basis of

of, a particular antibody for its particular antigen.

relafiyirly eminor rdiffexenpesa Bl |ﬂm ¥H §WC%\?@HI i}maﬁl%rfr &uﬂwaﬂs express the

ok B EE ST RN, 1P YER) FRATTE U

| NV arieaimStvaghiibe scfer! toelle ffh@ffﬁmééfta[rﬁ@é@ﬁﬁhts( 6fRte @driable domains
about 15- 30 amino acid residues separated by shorter

dlffgl‘gﬁ:m“@fy imaeqeense amonglsntibadjese allieey dg;@lam mediates antigen binding and

degg{{%:ﬁ?ﬁv %{)?I,?Sfb?ls'g Iog%as 2\'?1&1% )a%? E'etiy rS 1ts Eﬁcu A Q:rtltlagrent YHowever, the

vaﬁﬁﬁ'h%%isrﬁ%i BVehlPdib@ibaEdNR s itk &itvé Q,sa%s)ﬂ the VAR dontiifs. Instead, the
vari abl e domai'ns of native heavy and |ight chains

v e@mscxmmxsi @befaauﬁlyﬁmnahastmﬂgcs skl frarge\aoweslha%fFRs) of about 15-
connect hree h

C%&?lbﬁgam PSS AR %is ) A0 TEERER GoF i variabiity called
" 1 t "
h yper iabf %%F’g‘ sP8f fom@imes QﬁmﬁI ?ﬁ‘ltysﬁét\z'ﬁﬁﬁhfg re,-grf&ﬁs (CDRs) that are

regions 1 n eac aln ‘are heldtogether
eachn ajpprosienatdy Prk2xaminb achlyresideestiRdergtisl, The vhridtie domalns of native heavy
hypervar.i abl e regi ons, fromthe other chain, contribute

anlgiht plains,paghqomPriSe Towict o firgely adppiing g Pssheet epnfiguration, connected

oA TR Py 0, B SRR LI s in

ofsﬂ‘k\éﬂl -Stevet Maddt@real TR WPektaableQbgibBRid Bach dRih@sdmld Mgether in close

The constant donmains are not involved directly
pr@mmyrim thg ERs and Nb&ljt)ne hyperyariahie rwns ﬁmm thg lefhigr chain, contribute to

th? ﬁ)r I o ?til Bgﬁvcang g-{?.&gi% oé' api clzﬂc@?s (g pgfz}[ y@quences of Proteins

of (Mo{oﬁﬁﬁ 1@ert3:, BUP Y anibdie! Bedl@0 'S@ﬁflce( Qg Bdnkn Mtlﬁés of Health,
onpl eentarity determning regions" or

Bahlmda,MDe(lﬁ%)ef"EIescmtanh@mmn areamt mwoé'eﬂdcthmﬂpﬁn hmdmg an antibody

to A et Pl i Bkt EREOn, B 1) oy fapatin of the antbody
deﬁ(eﬂd%ﬂi &:mulagg i@ @rb(g@jmnogl obulin which formthe

anti gen-bi ndi ng si and are the main 25 determ nants
of dlfttei grm S’hypnrfzarm‘blw regibe't e(akso ekaowi %sf'cdmpiemntlant}s determining

for id tlfylngth S (1) .An ap
R %fh%rgmsrettﬁﬁe © pincedsid Tesiugy ofian antibody which are

AHE R 0o JEHES O L SN oo e

dotfa@il )af amndnfndnogtobalipr which Fase dhonntigsrsbialingg smep haind are the main
studi es of antigen-antibody conpl exes (Chot hi

dejgrminants qfAntigen Specifiady: Dlere gnezat(leash fwvp mq:qgm,sv%; 1dqn(§1fymg the CDR
d t
R it Do) OUR B o b LBy e, Kot

Sei]ﬂfémbd OﬁPrdtaﬂi' oNFumidislygiealninbesest (Nationsd dndtioute @f iHealth, Bethesda, MS
br| d CDR The term "nonocl onal antibody" as used

19H ang (2)eA@ rapprogch hasgdtanmeystaliegraphic gtugies pf gntigen-antibody complexes

(CHgtBiJa, " ﬁ I}i’ %@r ?g{a __%él dﬂ%%@%@ﬂpﬁ#@? Ho_qgg kXtent that two residue

1dent1ﬁcat10n techniques define regions of overlapping, but not identical regions, they can be
combined to define a hybrid CDR.

The term "monoclonal antibody” as used herein refers to an antibody obtained from a

population of substantially homogeneous antibodies, i.e., the individual antibodies comprising
-8-
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t he popul ation are identical except for possible
naturally occurring nutations and/or post- translation
nmodi fications (e.g., isonerizations, anmidations) that

may present i.n_mnor _anmounts nocl onal
th%ﬂ??%‘é@%@feai@nﬁpﬁmwe@p@é.mssbleb@twg? di QEREg Mykinag and/or post-

tra?lsﬁh&glrﬁocﬁﬂ ét %Q' @ é SiSE)ﬁ'l)erlE&EQtnE aﬁ?({a?mn gl%?g{rléavvﬁlézr sent in minor

conventl ona ona pr ep

anfoulnlsP | ahddlond) @hﬂ@@héﬂ 4rk i ghity s;w@tﬁcb béingsdltébfedcatngt a single antigenic
agai nst different determ nants (epitopes),

sitap n§urtheraioranin @@@iyast do wm@@mtmlabgﬁ,mlﬁ@lpn%l) @HQP@ preparations which

tyélletggxr o g.\%?;hfy ieh {] %ﬁ:{g‘)&l}%e&;{ec gﬁta}%g%a gféglfng dewﬁ%r{ants (epitopes), each

m@lﬂ%ﬁﬁfaﬁﬂﬁiﬂéﬁ?' 18 dirdeted taBSMst3d Singnddig@siingfl daythe@tigen. In addition to
hybri doma culture, uncontam nated by ot her

théinspeatiisitybthk inmmociphal antibbdieare adpansegeonair that they aatswethesized by the

char acter of theatlbo as be| bta| ed fr "
nybiifefasnfie primeneaen sy She, Bmbiedtdnh "L phifiE *monoctonal
indiBfled the'Gardcerist the rh%ﬁf)&ﬁﬁjaﬁﬁelhg QB A0 f-BmOAl YEBstARialy homogeneous
the antibody by any particular nethod. For exanple,
pophlatiom ndahtindicsamid tsowt tsbe corstrued avreniring poodiwtion of the antibody by
be. ma

anﬁyggqcagng.gi oot trfe:xgl\égpt Iggegxpga &on&;, alp{&%dgq\é tg?)e éllsed in accordance with
t

th%‘éénﬁ 11}11‘?321@0?8 agr lgell%Zu@ bbﬁfs ﬁ%dgﬁltarfﬁgl\tgo@glr% %%Qﬂgmeﬂ%‘? Kohler et al.,

Ndfiwe, 256466 |(D9TET), mha)bbmlmdé byreecombimnbBN/s nlettiods! (s‘en,omg U.S. Patent

NELETe B, PR rreobiondl mibodeL s 35, GolgS gom phage antvody

A e AR ety P iy S0 () s
Maike ef &1, CaMoy. Bmlemessmmmpm forrkarhpldi es

(|mTunogI obullns) in which a portion of the heay o 1
and/ e [Tngmaclenshi Antibodieseicrein| sppaifically ingines ogé@e% antibodies

@ 1ﬁh§§%8$g&52%é§ﬁg§1egfp%%&g ?gl?}ég Pg%'yte%ldgﬁg hgkﬁ:j%h%[nom flentical with or

hodillégdud o Woaespdadirfpliuasces iitfintiBodibe degvel frdsy a Qfartidudar species or
chai n(s) |s(ar e) identical with or_ honpl ogous to

bemgrr@stp@mm@l g@@ﬂbﬁé&é@%&ﬂfﬁbdﬁﬁd Wil dea jenagnder efrrthe chain(s) is(are)
1de(a§ttrt]:1(c):tf1 (;;h or (i%o%g tg %ogﬁ% H@in e(gﬂ;%% @m)bgggﬁenved from another

r su

spédiéd BPBeRm n‘gotd aidh@Saritivedy Qﬂé&h kit S%Bﬁssj%l well as fragments of such
bi ol ogi cal "activity (U S. Patent No. 4,816, 567,

anhbedits 60 leng ad they pxhbibit tlmgipsuqddaqlogsg] actmgg . S Patent No. 4,816,567,

G R B T BPRELE P Bl 2 Chimec st of

mt%fé@p héin thehidel %xﬁltﬂéﬁmmﬂﬂﬁmds%ﬂﬂsﬂfﬂ Oﬂlab&f—‘ %ﬁ&ﬁﬁleﬁntlgen binding
derived froma non-human primte (€.g.

Sequ@dempé fomne a)ﬂoaﬂmnhmmmnat@ Gng.aOld N@glmoslﬁqume@ ¢.) and human
Aﬁ{l ntact” anti body is one which conprises an
co ?‘&glr‘i’nlf’?ﬂ‘bqnﬁﬁs site as well as a CL and at least the

heavyy, 6fg]d %‘g S1.', ofryhi KorfiptibeCaR -anti Bén-6MBgAdHe as well as a CL

domai ns may na ive 30 sequence constant domai ns
and @t [past thmhmwmhhm\mnmm Giamp@HZ:amisCﬂht Thiomristen) domains may be native

am no acid sequenc iants ther Pref erab
Seﬂ‘iﬁ‘ﬁ%ﬁ"%ﬁﬁ?ﬂ Ih°>a &m urgan gatiye %&’Hé@%"&r“’!‘ﬁﬁﬁ%‘t ii%'ﬂ%mst} or amino acid

r
se(fl‘{%ng%tv%agl?ﬂgle%g 1525 &él}l%%ft{t%Zﬁﬂt%Oﬁ? had 8 & mBFE effector functions.
An "antibody fragment" comprises a portion of an intact antibody, preferably the

05
h

."'|

antigen binding and/or the variable region of the intact antibody. Examples of antibody
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antigen binding and/or the variable region of the
intact anti body. Exanples of antibody -9 fragnents
i nclude Fab, Fab', F(ab')2 and Fv fragnents;
di abodi es; linear antibodies (see U S. Patent
fragnGats, Beide BabnPate ]ﬂab’ﬁaqmltEN émgmentsPdisbadies; IIimgar 80pdies (see U.S.

el SRR TOn EXRRPIE Zéaisr ol CrHah Aol 0N 1G5 (19950); single-
ChE%lent | C%fmofé@&l@é tn, bgﬁlsshg&?c Qtﬁtltﬁ)ﬁfésm (@'E%HHG&% fra¥hents.

ant 1 gen- bl ndi ragnents,

f r agtapainsdigastion af aetibodies producéd ﬁﬁtﬁ@ﬁmﬁal alalﬁﬁdmghﬁg fragments, called
"reflectln the ability to crystallize readily. The
Frilhf f?&%‘aﬁ%r@f‘ adpsfual sSFoffragmcihg 46@@&%%@#6@#%@6 \ﬂ,bthﬁy to crystallize

rez%cﬂ@ Vﬁ{elsft%glco r%ffe% ?&1 gs?rsg?fnﬁlo %% % a@ﬁ&@ﬁnﬁ \ﬁ)(fgdiﬁfa%fje region domain
of tae H fcabin f\pgamithd Srstnoamaktedimaihtdf seshesy dhain (Cyl). Each Fab

antigen binding, i.e., it has a single antigen-bjnding,
fragmeat lsv@egwalwéfﬂﬂrrmpe«"éfto antigen bmdus& yﬁelﬂd aspa §ingly antigen-binding

it e, Pnnd PEBTAN o e PR 10k 0 B BRiGhe hich roughity

coﬂfﬁﬂdoﬂﬂﬂ el 'di'aﬂllﬁd‘é liMkddy Fat ﬁﬁgmén‘@ tHabin gctﬁﬁgﬁlnﬁ affigen-binding activity
cross-linking antigen. Fab' fragnments ffer from Fab

and ria gt ragatily thavSSriglkwg‘ entigetdi Fabb feagmentsi diffes fogm Frl fragments by
t he,CHl .domai n. |ncI

oGl AR Fostilvet ACE B8R e Mot e Ko Weinsh inggpding one or

mdr% ?Et&n@@ ﬁbﬁﬁﬁk'aﬂﬁb&ﬁf ﬁhge F¥ior-akab ISHI isWhé ‘&B&éﬁlﬁwn herein for Fab' in
cysteine residue(s) of the constant domai ns bear a

wlﬁtle&etcbrstoinegmmp(sm(falbe Jahstant ddzmd;as béarfar fagenthinil group. F(ab'); antibody

or g natl éalﬁ'xe rogﬁc d@s&s}’ai fé‘@ﬁfﬁ":ab %ﬁg&e Hatwsé hinge cysteines

beﬁﬂ%ﬂ‘tﬁé}ﬁ ORip Eh%aﬁouﬁﬂﬁ%%ﬁf)& BAEMehtPdr8 aftb Xown.

known. The Fc fragnent conprises t'he carboxy-term nal
por tThenBc dfagoenh cblrrqahacmmehezhrﬁoxyt tegrairak poityons of both H chains held
unctlons of. anti bodi es

di sul fide Th cto
togrthes Pyidiulfidss- @a& @%ﬁﬂﬁﬂ?wf apHibedies R deieﬁamre@vaﬁquences in the
Fcﬁbgg rt%lg r %g@%ﬁg leé ggcogfﬁlzg& bl S\E/ ?Egegfof‘% éf%&ﬁo%&yceﬂmn types of
cellsat i body fragnment which contains a conplete

anti, en recogmtl on .and -binding site. This fragment

consF¥1 is thy minguymm: pntibiody fagment, ybich sani3ing  qommiete ﬁﬁ‘ilan'reCOEmtlon

w35 v S5 SRRt e SMORIE) Sl g e v

regiom dain@irs i tiphtp @onabvilet iseefistidnd Fesnshe F6Mirfy omﬁebe two domains
H and L chain) that contribute the 25 am no acid

emaBa(E ire Siyparatile ilepns Gi loaphgacinfomotheet andi 1 ghain) that contribute the

amg)x!lc!1 941@ g%sgdr{l%g gﬁglj a‘iﬁ gé’n ﬂldtngeanﬁqzlobgzg gXté%enﬁ din g,ppec?ﬁcﬁg' {3 the antibody.

Ho@sr&vwr VL sinpBSyafipsle idbingin (0@ hallef am Fv @m}ml&mg ohfyethree CDRs specific
abi I|ty to recognl ze and bind antigen, t hough at a

fon wlgan} hasi the abilifinto repegnaze andebipd nailgﬂgl, glthaugh at a lower affinity than
the = lg‘g% chaL n Fv' al so abbreviated as "sFv" or "scFv"
7 B‘g(ﬂ} fragments that 30 conprise the VH and VL
ant "'Qih@lé SRIRIFYS afRNabré8ated ik O'sPv'S bR O5EF VP Cdr¥ RRBLOANE fragments that

chai n.
comprise the VH and VL antibody domains connected into a single polypeptide chain.

Preferably, the sFv polypeptide further comprises a polypeptide linker between the Vy and Vi,

domains which enables the sFv to form the desired structure for antigen binding. For a review
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Preferably, the sFv pol ypeptide further conprises a
pol ypepti de |inker between the VH and VL domains
whi ch enables the sFv to formthe desired structure
for antigen binding. For a review -10 of the sFv, see
of Plhac#iivhuseei BlutkéwuPhiw e oP bayyachlolgp nefc Momational Antzbodzes vol. 113,

RegfitRg and Yopress. AL g Ne Yo gty B %S@ES?I%@
ter "i‘he%ﬁ%@@ﬂaﬁédlesr"exfeféﬁ'sstot Qnaﬁl‘?:lltiboﬁ ﬂ tsf Fr8SHIRIDY constructing sFv

prepared by constructing skv see recedlng
fragareatyr(aghprevedity sdragmph) witk lshor( éahbe:rs (aﬂnoﬁf))? lloaasescdms)) between the Vy
between .the VH 5 and VL domai.ns such that H]e\r/ chai n
ang Y1 dogpaingguch that éiltﬁf'%ﬂm Pﬂtg‘l%ﬁntf%@‘aw BejREE A thes domams is achieved,

thé?glgl ?ééﬁﬂl%n'g 1|ﬁez£ %E\y %1\?/%#&}1‘[&5‘1\% *eﬂ,t g fﬂfﬁ}f%h? g%"ﬁgé Zglgezﬂ{tlgen-bmdlng sites.

Blﬂie&ﬁ‘fbcdlﬁlbdﬁlék abodicesdimess draiver ’Qﬂbsﬁ&feﬁ" 6y fragments in which the Vi and
"crossover” sFv fragnments in which the VH and VL
Vigdamains obthertiie anjibodiss pisopfceant gp differentepnlypsptide £haipenPiabodies are

de?c?feb\é{f & Haag a‘ﬁlef%.ilrlﬁ gog'regexgl ﬁP %%99 Ag@%g?ﬂqw# Hollinger et al., Proc.

NaQBAlddGﬂ;x Ui 90 15a84-6a43 @1993) Proc. 10 Natl. Acad. Sci.
USA 90: 6444-6448 (1993). An anti body t hat

" speyl amtmwhaiu"ﬁp@lﬁqally@nndsgo“ spiscispedifie for agparticular polypeptide or

an BB iORE F bR arTils oo Ebib AL Bl brehfia b BHtice orepitope
oan| ﬁﬂﬁ@ﬁlhld %O‘pre?ﬁ’&é GPithou® NsudstaAtidliyC Birffind b Y REPtEER polypeptide or
out substantially binding to any other polypeptide

POb/ipeptptﬂqppiepm de epitope. 15 Th term "solid phase"

of cireter ol PhAdk) RRETHTE cLpsesPe: Fiyly Sy Bantibody of the
pré&3eht FivBRRHESarLARRIDASRMpRE T sﬁllﬁ rlﬁfaé’égeetﬁzbﬁﬁﬁssea ®ErERfl include those

partially or entirely of gI ass (e.g., controlled pore
foxgidspyrtla}jplgrsamuhbzr pllegdasseleg., comgdtedsp()re glass) polysaccharides (e.g.,
| am des, pol ystyrene, polyyinyl alco and .
aelpre)e ety gites | el ababniy! | Skehalafng BHiCees I certan
enfbBiinfetis deP&uﬁﬁ’é bl tﬂbeéﬁeﬁa%éﬁlm% Bfe B VR %hs@i eaﬁell of an assay
assay 2 20 pfate; in others it Is a purification co
plate ig othesmnit &f 4 purificatiol calmmndgeg ph pitootyrimimotépiaphy mlnmn). This term
al.so |nclé{ldes a di scontinuous_sol i daﬁp se of discre

Al dpeIpissesdiseantinuals g ibasroaLdisea RaclssesuchyasthRe described in UsS.
Pafén?lzlg 4&9 14.%Iuman| zed" fornms of non-human (e.g.,

murine) aritibodi es are chinmeric immnogl obulins,

| MUHoglaoized'l nfahsi nsf oorfmagaen{sg.) haneme) (amibodks are chimeric

. Fv, Fab, . Fab', F(ab')2 25 or other antigen-bindin ' ,
lmglh‘!ig%‘ab‘élﬁ@egn@m%ﬂ?‘i“ﬂ%ﬁw stﬁ%sepwhﬁmﬁﬁwu%aﬁéwg@ Fab', F(ab'),

or V&Eﬁé}hmﬁ%@%% Iﬂhﬁﬁ E{lﬁ%%[ﬁél%gy %?Ca(?ltlg?&leéﬁegf fn{o%{[g gﬁﬁn&u E@qﬂences which

I MMuUNOog e nos huma

coittini hotihes sédjtfbnb&l rﬂeﬂvednﬁmpgioﬁbmknanslnimmmgbmtl For the most part,
antj body) in which residues from a hypervariable

humagizeh aittaiodiss errumpan mumwtpﬂl@ﬁ {reipient angibadihingyhich residues from
+ BB ST AYEERSY bEhe MR B, BelgRe M HRdues fom <

hypervanable region of a non-human species (donor antibody) such as mouse, rat or rabbit

having the desired specificity, affinity, and capacity. In some instances, Fv framework region
(FR) residues of the human immunoglobulin are replaced by corresponding non-human
residues. Furthermore, “humanized antibodies” as used herein may also comprise residues

which are found neither in the recipient antibody nor the donor antibody. These modifications
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30 having the desired specificity, affinity, and
capacity. In sone instances, Fv framnework region (FR)
resi dues of the human i mmunogl obulin are replaced by
correspondi ng non- human residues. Furthernore,
ar¢ moadgnioz uthen trefimed and 'optisizes entihmdyqimfmwm s@he humanized antibody

oGRS 5, S50 I 5 bt et
typeAlly bl Oanﬁ magt dmAio gﬁgﬁhﬁ 0 Ffoﬁ ér 5&51'1@%6@”9'%1163)/61‘ al., Nature,

opti'm ze anti ody pertornmance. umani zed ant i
326;ﬂ212rfﬂ5l §1986) ReicHrhanmoerpe/i, Séurate, 138223 B200(1OBR)) and Bresta, Curr. Op.
region (Fe), typically that

| obul i n const ant
St’fﬁc yﬁ’?ﬂ%ﬂ?ﬂ -RM8gfbbul i n. For furt her det ails, see

ot S s A s

an@ipody Whishrhasta. stidingér, bizding 3ffﬁﬁ@ fo19A %htlge‘h from a first mammalian species
'speci es- dependent anti body g. a manmal i an

thaghit ihat fefeihqraelo gy v%@atyantig@ o aieqopd dyarippkisn pesics. Normally, the
spéélésgg%%fé%&fé 'ag (1o grafbﬁlkc{]éﬁexkﬁfcgﬁaga@ora %F &t{%eﬁgle bpﬁ%% {ndmg affinity

(Kdptvhige rbffnbofm)ﬂ thelk @b@htrlamﬁmn aBaafi by nda\lﬂidl‘ahlhat» aioe 1 x. 10° M,
speci es- dependent anti bod " bi nd specifically" to a

altemnetivels meingera than about has16” M) hgs abmdimgraffinity foxay homologus of the

ol B ARG U Bbattag'sodc whlottp GEIGR AR YR ot at teast

abbies0eRAU tor Jat Teastl fbct WDO® Ed1d haaked thAHivisdiag affitiityyfot e non-human
a honol ogus of the antigen froma second non- human

antigemalhespesirsaiependent antitiody gan be aftanyied the B&ridus| tpipesaaf antibodies as
00, fol d, or at st about ,1000 fol d,
aeifRbAbav Rt prelgiamy ing bufnird o R BRa REBAGH hurer
ant | Gffbody PEFFSRSICHRSH AP SELLRY 1135 bfb@&@lczﬁ %Euﬁﬁegﬁttﬁﬁﬁtable to the Fc
of the various types of antibodies as defi ned
regibo (Enathetsegueate Fabégxon sr aminorid Feepiemae \rwmch region) of an antibody,

ntlbod Ant | "ef f ector func r to those
an) Varp it M‘BQ‘%{ is00/Pst ¢ FXastRlehP @@@w@%&@ GRS include: Clq
bn(cﬁng‘ @Bcﬂ \BmpRAERR (Rpéifich Q}t@l@x%gty‘;‘ﬁb e%?drqnﬁ@ﬁge Eﬁt‘?oodymdependent

variant Fc region) of an anti vary wt
ceﬂ-mﬂadmﬁdy cyteEXxypey. (PE&G@);I Emgotytonns; |d:wd'yr&giﬂaﬁonmf cell surface receptors

(e Bo BARIGRCePISFE b BB SEILJetAEOReCapt o b el ng:
ant i ﬂﬁocﬁe %ﬁﬂ@éﬁt & %hlafeﬁegtt?foﬁgcl yt@t %[]')ﬁbt ¥ef rs to a form of

( ADCC t osi s; ovvn regulatio sur ace

cyl’oﬁn&q‘.lt)omswhl(:b s@:reteﬂ% Ig bbiind eme (Heaesgprora (Bel) peésent on certain cytotoxic
ctivation. "Antibody-dependent, cell -nedi ated
ce@%/ q)go)gagqrq Iy killgy (I){[ﬁ;@e}ly peugrophil %apcil) mpgcspphages) enable these cytotoxic

eff@é’tt)m: l%'\éd 'ﬁg?é’iﬂ %teaﬁ% gﬁ ghr btatl %Qﬁg@n&ﬂ gﬁi sybsequently kill the

recep OI‘S oXl1 C

target.cgll withedytstakink.i Th@&nt(ﬂﬁﬂies ¢@ni"she Bﬁutdximfdllb %ndiﬁﬂa required for killing
nacrophages% enabl e these cytotoxic 25 effector cells
Y

of tthe farget esble fthléanG}'latﬂéman ﬁmrgwyu@amfﬁ@ megdigiizg APAC, NK cells,

xR RIS bt oo tie BTk Eey ROk e FerRa, Ec oxpresion on

heBbpdietic CEMs' @ithrhfRizelf iih TabR 3 Qlfl ? &46@699&&@1& bnd®Xinet, Annu. Rev.
this mechanism The prinmary cel or nedi ati ng ADCC,

Impgpinele Bt 457-92 (1991). To assess ADCC act1v1ty of a molecule of interest, an in vitro
ACDD assay, such as that described in U.S. Patent No. 5,500,362 or 5,821,337 may be

performed. Useful effector cells for such assays include peripheral blood mononuclear cells
(PBMC) and natural killer (NK) cells. Alternatively, or additionally, ADCC activity of the
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express FcyRI Il only, whereas nonocytes express FcyRl,
FcyR1l and FcyRIII. Fc expression on hematopoietic
cells is summarized in Table 3 on page 464 of Ravetch
and Kinet, Annu. Rev. 30 Imunol. 9: 457-92 (1991). To
maleass of MBSt acdyi ba dsyesedd i viwd, equyl in anfaninmdl enedel suchrasithat disclosed in

vitro ACDD assa such as that described in U S
Clyngseh gl WA‘SLM%@@@? 6 @289 337 may be perforrred

LJSefH !t " Ill
ek EDRES 1 AR sl SRR e ronof an oy
Th¢igréfetred KR i€ eldaive Adqueticectivinv:l FoR.OMaozeltliet, i aopraferied FcR is one which
ADCC activity of the -12 nolecule of interest maybe
bingdssans kgb antibodiy (8 gagngp recuemoe)randrmnhﬂemmw@mfhthafcwRI FeyRII, and

Fcrl?.@g%%l a%wlqggslsg 4 eﬁ& yanw%&q_—fﬁ%&e&%@g@s @Bpg P? ‘g'uf:se receptors,

t 1] T3 T TS

Fopk rebil e%épﬁ*%h{dge% *’ﬁg??3éfss&‘u%ﬁ§%afﬁﬁé@2%%&é TRGRIB (an “inhibiting

redéptoe Oy svhichahgveadiilaeasmmoRdid s@:jmenm ithdt diffebpitiariBninl )& cytoplasmic
ant i body g mma receptor) and includes receptors of

dopginspe chmarmg aeeepios irayRILAs gentpiag sﬂ@slmmmrmﬁg tyrosine-based

RISt e —
imrifnbteéhthe gyrﬁﬁﬁg-ﬂﬁs‘éﬁ 1)1h1§ﬁg)n':rﬁ¥ﬂ' [TBTNI§ n | 1ﬂs R P1dsh® domain. (see M.

receptor”), have simlar am no acid Sequences
D&i’uﬂ, Adintif Bev. p’mmmol | 15:303-234e(1897)o pFeRsmare reiowed ms Ravetch and Kinet,

ArioReoraehd. 05T 9 B Gein Shotndriaomatosd 75-34 (1994) and de
el TV 11 1 f LRSI ST 10059l ikl TRRSSRALANg those 10 be

RI'TB contai ns an i Tmunor ecept or ' tyrosi ne-based
1dénnﬁ|eﬂ) firt therfutmd, iate ércbhigassed bivitise eprh JptRShereind Aihei term also includes the
(see M Daeron Annu. Rev. | nrmunoal 15: 203- 234

nc«e@@ﬁcemwc%aewh@b.lémonﬂblaaf\?’éﬂwrﬁw&ermfrm@temahw to the fetus.

Gff@Yer r?'é ﬁ)ﬁ%&no? 453%79632@9%11)1{1@%3 éJeIEBnﬁlnoi 24: 249 (1994).
Lab "HGhian. efidetbr c¢A$" ard I0ulbtyted 9ih expréssronecdismore FcRs and perform

i ncluding those to be 15 identified in the future, are
effgsion fpnstions] Bieferplly: @ﬁrﬁﬁllFéwl‘eﬁe&téﬂ%‘t FoyRIL; andrpesfosm ADCC effector

| ncl udgs onat a
tufeiEGr ety of TR, (oahESER Shichaneris) APGG, iftipdeygeripheral blood
mdmdhiidlear E31ME(PENICH] natﬁral'lﬂl[&ngNK% 1cells, Bfbhiobykes Tyt@tﬁﬂc T cells and

Kimet at, J. Immunol. 24: 24 994) Hurmman effect or
newteopihsls, with PBAKs oyd dENKirielh being rpe@’srrcﬁh eThe effester ¢liRgnay be isolated
frand gterform effg&) r functions. Preferably, the cells

OB HPELS ST EGE 8§RI Il and perform ADCC effector 20

fune ek f 3,{3,%;@51 Qe " [

ADCCCPﬁl?Ileude Hseﬁre?%ehlgr al bl oo){;l Qﬁoﬁ% ?I&ggr}bggb Ij}?fé oFaSarget cell in the
preseRvef, congtlemerit. kAdtivation NK):heceib.sss:,al nmmplcmemspathway is initiated by the

. cytotaxic cel |l s and eutro | s, W|thP n
bindlag ot bF né%rceﬁwml@a off e ppBlemsint St E‘g/ﬁ)bg’ anifbodies (of the
' . C e b
R e ——
activatiohy s ICDOfassay} aggels deetribedrintGazza®bSmtewesrcd., of Immunol. Methods
Activation of the classical conplenent

compl enent .
E%ia@v(é%%)smaﬁb? peiegrnedy t he

"Isolated" when used to describe the various polypeptides and antibodies disclosed

herein, means a polypeptide or antibody that has been identified, separated and/or recovered
from a component of its production environment. Preferably, the isolated polypeptide is free of

association with all other components from its production environment. Contaminant
-13-
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bi ndi ng of the first conponent of the conpl enent

system (Clgq) to antibodies (of the appropriate

subcl ass) which are bound to their cognate antigen. To

assess conpl enment activation, a CDC assay, e.g., as
compeneritbesf its floductiver Savir@meenet sath ,asJthat mmuesdting from recombinant

Met hods . 202: 163 (1996), pay, be perforned. 30 . )
trangigefed cellp: aygBperials dhat goyldypicglly tferfeys wiith iagnostic or therapeutic uses

fof B AR HEE, FmBho0: BipHas bRt B¢ biher JFABRaous or non-

préeipacadue GoRied Oln prRERr @dbodimentsat opeptitie afilli bes purified (1) to a
production environnment. Preferably, the isolated _
degrse ypidistang o ebjainapleagfls rasidersioft-teaminal pr Etgmgtanuno acid sequence by

“S‘%ﬁﬁ? gﬂﬁﬂ%ﬁt&ﬁ %%n%{etgg g)% g%)f tfgi lgognqegt%ééibf?%glg?ilP&GE under non-reducing or
reiditie! @RI uﬁHF lToRakiiablueai Uplefersbl, Iver /8iAMDraRAL Ly, however, an
S,

_transfected cell's, are materials that would typically
1sqlatedpélypeptiic oh anlibagpowilibe poepardichyagidenst enapuification stepe

o BT SO0 LRSS SRS RRFS ol s s
a RICRIE A8 8RB iR I RlenfiftR) £l B8R0 RorMat leab€one contaminant nucleic
purified (1) to a 5 degree sufficient to obtain at

acidesotectls withi ehieb ivfis Nrdipamiynadsogated rinethe adnvironmentain gvhich it was

sequen use of .a spinning.cu equenatar, or .(2
prqcﬁl%ﬁcﬁng’get%ébll)y tE§, 1%9%&@@12%%@3 1g£ppr%f§%ﬁ§pg©tl%} w1t$1 gll components
asdoR A Wigh BRIFDALCHDE cHPTrSn&i? O TRE Hofattd HE1AE acid molecules encoding the
preferably, silver stain. Odinarily, however, an
polypeptates cing ahtjipeiidsi kbeeinris &4 fdrodygthert {hian lire ther feparce detting in which it is
at, least o eggu i ficatign st

foupd IH.IWBf}T‘é-C 0 RUlSIR QC@H@O]&%H%@E{@%}%%L%&E& r}ﬁ%lgcefpég nucleic acid
en TR e pRlypLplifts T g e LEE Al et e

nuc T ¢ernntdotitrobsegaeoesWefdis WhDNA bdquesces metasedry fyr the expression of

assocjated in _the environnent,in which it was
an epgrahlydinkepeadisg spqyence Hea padicler host pegasiisn.o dhg cprtrol sequences that

; Lo ) L. Dot e
o SR P BRRBBI OB B o PR SRR i, BRRH o semuence
anda irfbos®he bindasy drc Elikagyotibeellpart kpewhite atilizepromoters, polyadenylation
~antibodies hereinis in a formother than in the form
SIgaalsfsmdtqnh@lqefs-m ch it is 15 found in nature. I|sol ated

nuchej c.aci.d.ml ecuyl harefore.are di stinguish

i oninis Gl EERATBakt® PR i206e8) B AT relsionship with
anéthiér hadéie scideseghiehceX i Bdrl d?@m?ﬁi UBNA| fbr iaprésdqliénce ldisecretory leader is

term "control sequences" refers to DNA sequences

operablydinked t¢ BINA e 2onelypepsidenf bfis expiesspd aab pyeprotainaliat participates in
e e S RE b e ¥ ol of iherplr B pB b ofinked to @ coding

sequeficeLif aTRlif@ts 1h8 HradERipRioR 'dTTRY Sdquetiet bP B3bo¥orA# binding site is operably
operat or sequence, 20 and a ribosone binding site.

linkgegk s poeading sequency & Knisvpositiongdi S0 as tepfagibitater translation.  Generally,

A T BEREBe AABEE e e
of & H%Etb@“@hdér,e&ﬁ‘ﬁig%\lfsgﬁrﬂ %&%@liﬂ?ﬂ%&eﬁo%%ﬁ kfthateéd do not have to be

sequence. For exanpl e, or ‘a presequence or
corgggtipes. obipkingasiascoimplished by ligation at convenient restriction sites. If such sites do
not exist, the synthetic oligonucleotide adaptors or linkers are used in accordance with

conventional practice.
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operably linked to DNA for a polypeptide if it is

expressed as a preprotein that participates in 25 the
secretion of the pol ypeptide; a pronoter or enhancer

is operably Iinked to a coding sequence if it affects

t he The atesmor 'qgifopa agged‘femqumedehcrem ateﬁetsbdxsoarre:himeﬁc polypeptide

compRAIRE et Ean Gt s thed derste Q1S p drefiab gREptide”. The tag
po@gﬁ{(ﬁlﬂa}{ eno el g%’lg% i n%(sytg p'r&}i&gan B oug{ﬁﬁ%\tn lel@lll %téb‘)dy can be made,

uences are cont I

yetaasbort efiovghsach a0 [tyioleﬁﬁﬁt&hterﬁrm\tm@ actidtyesfthe polypephd&go which it is
However, enhancers do not have to be 3

fuse@ntT@wgspolmpwdﬁg)rP@r%c alepl is SRly Biape @ﬁtth@nmﬁt antibody does not
sut%?eﬂl\ﬁ?m ?ﬁ)@s Ef«%%{ ﬁfhtfll éﬁ%Fﬂ%ﬁ& §u§t?§lgctg%§bl§{?§)tﬁgs g&?etrally have at least

ucleo
sixl dniike raalda:reeldus&dnd fisuallg %ﬁk&aﬁ abvatt Hand 60\agfihd acidlresidues (preferably,
practice. -14 The term "epitope tagged"” when used
be‘?fl@ﬁ’éﬁbpq’ﬁéf)@ﬂd 29@nun@h¢lﬂré?silfblepxbl ypepti de conprl SI ng a

poI ype e or .an descrd bed (g
"t a g 0 osle gig i, J.@e tterxf;lh e%}ﬂg{foa eis% gﬁgteﬁ e Amolecules which
cohBine € DihidinP 'sP¥diAEityA Bf Qphét%ﬁ)g@ﬁﬁltpﬂﬁémwﬁhc‘ﬁdﬁé‘am" with the effector
anti body can be nade, is short enough such that

functlo@mg%mnnunqgm@ﬂmmoestamtdmnmma tryeturally, Hbe pomnypeasihisias comprise a

s Bt S i DT SR B SIRGE R Y o e
ant?éﬂsi‘ééﬁkmﬁbhya&f disdihgagte Wt ih %hsadyem £.OPg S heterologous"), and an
tabl € tag pol ypeptides generally Have at |east Six

immheglobidindcansintidesaiarsdquencel The bdhespeparabbart insmuneadbesin molecule
oS5 RS S ) et hmmnR S BR e ot eept
or a'leZH@O"ﬂE i r?gﬁﬂuﬂ ngaﬁgaﬂrﬁdnl?éiﬁ%ﬁdéﬁ@e P hiRCihREnoadhesin may be

which 10 con Ing specificity of a
obﬂaaﬁeérfbcbmwsmpmmﬂqlusbl(lmn sticldhe dg@-1) Iphth Ig6e3 edrf E€3-drsubtypes, IgA

Gnelife, et | 91 Tofk oleimolilh 61 8 P 18 uons upfrbby include the
subtlt o8 aafdn\?\ﬂﬁ% lde;ﬂ) 1&4101{15}&1ng2 'dE&qle& BEiefiPin the place of at least

specificCity an t antigen :
one aanghie tregionawithini mlllggneletnﬂcof Ima particddedy préfered dntbodiment, the

il By e el 1 o o
regﬂs %él WAL | Yol Shé fb%ﬂ%ﬁ&g oﬂl‘fﬁ fuswns see also US

sequence tonprising at |ea ngsteo

‘Pat"eﬁtc‘[ﬂ@thS 30 Iasdedgamlz’i Tesi nunogl obul i n const ant

domai n sequence in the |nnunoadhe3|n may be obtained

f r ofn 'staple” fpumugliobisiona in which theprogein therqip essentiglfzetpins its physical
oGS b b AL SR S 8 r meosurin

pm%éiﬁ stability h&&v@iﬂa‘tﬂe Hﬂﬂ@laﬁ a8l are TeGlewied i PeRYidy ammmﬁﬁmg Delivery,
descri bed herein in the place of at least 20 on

24%&91@31@%@@% Fdui Maical Biekkes, hast..eNaweYorky New York Pubs. (1991) and

Joxf% of o%HY ﬁﬁdué&gghevfgﬁékﬁv 4@”&8%@%{% é}@nh calnh X g%gllléedn at a selected

tenfpdtaturleHdr anelectdd tirh& pbOots Fbr Aipid SérberliRY, QRS |f&m1&ﬁiont May be kept at

production of immunogl obulin fusions see also
40°C for 2 weeks to 1 month, at which time stability is measured. Where the formulation is to
be stored at 2-8°C, generally the formulation should be stable at 30°C or 40°C for at ]east 1
month and/or stable at 2-8°C for at least 2 years, Where the formulation is to be stored at

30°C, generally the formulation should be stable for at least 2 years at 30°C and/or stable at
-15-
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Patent No. 5,428, 130 issued June 27, 1995. A "stable"
formulation is one in which the protein therein
essentially retains its physical 25 and cheni cal
stability and integrity upon storage. Various

40%hadryit least! 6 menthsi Horsxdmple,thasxiennaf aggragaedmdaringitbiagy can be used
are available in the art and are reviewed in

ide .

o5 G CAE O RTpiB iUy Jps. & 'SipIe] JoTmRRRL Y bE@npihercin less than
Ve I I , it in the

sb 6% e R s g BBoHf oMK g b3ongs9 S bhregate fn

forfhB93h. [Soalet kinbydiamntsh enyiredaseth sdgregasefoembtich during storage of the
tenperature for a selected time period. For rapid

forgwlasienicagbe determpisedrul ati on may be kept at 30 40C for 2

weeks . to 1 nt.h, Al ch_t] L abi Lty S red. g .

Wher'e fqggnsftllg\?tﬁ%l JP&%‘H%%“ t'd Ar%‘ee“élﬁ%r élaé at%éeg-%%ﬁﬁéa‘ l%d dissolving a
lyopRilietdhiareih BE ah@bdily! Bih@atGh A ditkat Stdbihet @ik pddeinothroughout. The

40C for at least |  nonth and/or stable at 2-8C for at |
rechusiidtte® fomartationnisesuitablee for cadministration (8.t parpiexy] gdagnistration) to a

pat?e%l{ toggec FE%E %;t%%pgoqapf B}%‘é%{:ﬁéérgﬂ ixi ?%‘gz]lng e&%oﬁfn%%ltsz%fdhe invention,
maSr BE oftk WhidSit séitdBRoP SubdimeSyHMifistrhiigh. ext ent  of
aggregation during storage can be used as an

i ndiAmatisrtoré" forowuditionsis aoe [Whigh hahessentiallysthaishae osmotic pressure as
forpul gation may be. one rein ss than bout 109
husyRuBlopds Lolhurs rBBLRORS L EGISTLS0SF o5 AEBE PEpsyre fgm about 250 t
35(2%@2531?.t % t8fn *HAIRGALE dbdribbCa HATH With-anl Ssnidtitepressure below

ments, any’’increase In aggregate formation .
thatlof humgarsbloodg€oréspohdingly, fhertenm Siypertonialh isyesed to describe a formulation

.determ ned. A "recon t d" f | ati on.i.s one whi ch .
wiheas BURAEPREHFLADBIF (s 0b P DIood | BRSO ey gprired using 2
vl gl LT s BB Y Bl of e presn
invedlii srdre &yp@tonidas avesult of the addidoy of gt @i cerbaifer.

adm nistratjon) to a_ patient to b regted with e .. .
pr oﬁei"}’?cé\“‘ltﬁ?ér demmylation jiy Qngy W&Fi bﬂ-b %WPE"“S‘% ht%éhss"h’mg a

i i . . .0N i i it . . .
ivopfiEd ihein, WrfNodf 7% e o SHac B, Bpeuin, o, dispersed in the
recbfstidited ibimallati®s THhe ebionstitutedt foemahtion as suitdbie foresbninistration (e.g.
as human bl ood, Isotonic formulations wll genperally . )
parsaigeal adminsteation) s @ patiens 1o be tscalsd aitipthy preteizghintgrgshand, in certain

The termg: otqni.c" ' i ' . . .
e BB AGE SE  WES LOSIN B salo iinsation
Cor pespHadhdeativallyt dbeeptebleacidly AaElded orgagicld@dorganic acids which are
describe a fornmulation 15 with an osnotic pressure )
nom tesveatithe consentratiparang insasger ncwhieh theyiage foamulntedadios grample, suitable

. using a, vapor Rressure or _ice-fr [ ) . - .

BTN R I

suliﬁngé; ;%_mﬁnié, %Mﬁ'ﬁfiiié{rblﬁgﬁdi‘ﬁép@z{rb&ﬂb,ceté.s Saitas dhdanif adidieinclude straight
a

ddi'tion of salt and/or buffer. A "reconstituted" )
and branchedtdhain alkylo aronvaticc éyctiascylesliphatics paylaliphgiic, heterocyclic, saturated,

SR B LB GBI BB AT P, s,
hycgrgg sfid,t Wifiorbalenl! gfﬂeeﬁ acetitS frhQnylhidiie! eﬁbutgl acetic, anthranilic,

[lation I's suita or admnistration (e. o
propanoic, 2-hydroxypropanoic, 2-oxopropanoic, propandioic, cyclopentanepropionic,

cyclopentane propionic, 3-phenylpropionic, butanoic, butandioic, benzoic, 3-(4-
hydroxybenzoyl)benzoic, 2-acetoxy-benzoic, ascorbic, cinnamic, lauryl sulfuric, stearic,
muconic, mandelic, succinic, embonic, fumaric, malic, maleic, hydroxymaleic, malonic, lactic,
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parenteral adm nistration) to a patient to be treated

wWth the protein of interest and, in certain

enbodi ments of the invention, may be one which is

suitabl e for subcutaneous administration. A ]
cittiph sartesice l.gljfaolim )glwonieptga@eicaqiywﬁdz,nglygmds:, i oxaligamesylic, succinic,

or .C ac whi.ch. are. non .t oxi ¢ at e . .
sof{Gice LR o AELERIcnaHTEIC, | FiRiEh FHreyaeletosion atanegiphonic, 12-
eﬂfa%d@ﬂ‘l?dﬂ?& e, Zﬁ‘lbvdfogﬁeﬁan%m%y@r 9aehFerR&ifRorid!C! Y9Borobenzenesulfonic,

hydr ochl or’i ¢ oric drobrom ¢, hydr di odic,
napfhilene-2-silphonid, @;tolventsudphionic, samphorsuiphmd: ffl&meth}dblcyclo[Z.Z.2]—0ct—2-
osphorij.c, car bon| c, etc., Suitable qrganic ds ) :
e“PHc‘taE‘th‘Y Er aBlRRIEPIORC brhh methylonsbis 3 Jroxy %Walt-f:%f}myhc acid),
h yloaliphatic, arylaliphatic, heterocyclic,
yg%ét%bj’h% e(g unsat ur at ed, nmono, di - and tri-carboxylic,

i ncl¢ Whmg;cémcaﬁyampmblé basei’tincladeiioggande and organic bases were are non-
hydr oxyacetic,  trif]uoroacetic, phenylacetic,
toXiE jafrghich goneentration %ndo@ﬁweraemlé ﬂaﬁﬂﬁpafﬁmﬂletedsﬁor example, suitable
baSds ORI Ecthos% Hﬂiilleg e 91111% bE%e %ﬁﬁfngpﬁg&is fuch as lithium, sodium,
pr opan |0|c cyc ope ane opi onr ¢
poRsSipm) mnargneﬁumh el upi, ogh@Bhitim, BEdnd R .coppérafthin@irtese, aluminum, N-
benzoi c, 3-(4- hydroxybenzoyl)ben20|c
m%hﬂg@pwwbmh@lmea%mr@@e agd rrg#nie  nanieyig | bases including, primary,
Jmandel.ic, s

secSo%f up % t ¢ e?{tgmé,r%ﬁ%utatupemp%s, cxg}grwucc (f’%asic ion exchange resins,
[e. EaNR")Q (WIRgé R is inddgen8éitly B .or (CBLE: l Qz;g ,gddiﬁghﬂuﬁl Tris)], for example,

I'yconic, gluconic, pyruvic, glyoxali oxal i c,
mﬂmnemthylmnesmﬂw;ammg, t:peﬂmhml@e, tnpmopﬂamme ethanolamine, 2-
l.Lneic, ,thio

di gﬂg}gﬁ‘hﬁﬂ%% k‘lﬂ%‘llnf‘et %\Eﬁ’i Clysme arginine, histidine, caffeine,
procaihed rlﬂrﬂya%hﬂlﬂ&esdﬂoﬁﬁa' Setaﬁ@néﬁﬂ'&‘ﬁ%ﬁﬁl% Cglucosamine, methylglucamine,

4 chor 6benzenesul foni'c, napthal ene- 2- sulphonlc
thqmbtcohmema‘uiep,tmmrazmganpftmhm Nohtbyipiperidine, polyamine resins and the like.

Paé}cgfa%{?/ ?%H%é |o19 a%uczno%-t_ogfctbagesSarg E]s%plo_py agnqge):( y(JJétﬁ)’flamine, ethanolamine,
car boxylic acid),
trifhetharied h&{yaglﬁgtyﬁmahémh@hﬁéw c???n&. y )

hydroxyna armaceut 1 cal | y-accept abl e bases"
i nclAddtiormad rigmmaceatichllyr gamptabkwaaa’ds verdebasee lrsetble with the present

toxi c .at, the concen ratl and manner

) whi

invenfion Jaclyde thoge waac ed J1om Ahe @mlsasaé'édcsp ey eﬁ%mple histidine,
pga&e; f h

gh{acs Fﬁh{n uarrrriﬁﬂré% p%@ﬂ%@m urr(11 lﬁgagnesn ‘%ﬁq&%%ﬁfifﬁm

arrrrﬂﬁhaﬂnacbutﬂﬁlly acmtabw pineffers amdh galtseineludaithose rdenived\from both acid
nmet hyl g].ucam _ne, laghol i ne, piperidine and_organjc

and basenaddition, salts of the q)wgmdﬁ:,a eﬁaa,cyi angchasesy aSge buffers and or salts

t ed am nes, cyclic am nes and
1ncg1§c[e Hl&{é(g%@gy(&haaﬁ%égﬂéde ﬁés [e.q. N()F/{” )|4+ (where R

I s iAdBRerIEIAtY 1§‘|a0moﬁﬂ:ﬂlea\‘vki¢h vmeﬂ confbiedNwith) a protein of interest,
Tris) for exanpl e, |sopra1pyl am ne, trimethyl am ne,
siggifioap y aWeveats oF reduess shemisal apd/pr oPysieati inatability of the protein upon

lyogaﬁxcyc Tna eSubs2 Hégntdétg ﬁgl aﬂ n?ﬁglﬂraﬂrgﬂr efcudm@geti&‘ﬂ& ?ugars and their

exla

coﬁ‘ Bﬁdhﬁg,sugﬁrélé}ﬁihﬁﬁ; aﬂhﬁﬁﬁcbﬁém%ﬁch a$ @lonbSodifetdhtamate or histidine; a
yl enedi am ne, gl ucosam ne, nethyl gl ucani ne,

mqtlné@bm@rﬁunb asﬁqﬁalmga l}ptrppqcasgitns;lch (S JuRgnesig sulfate; a polyol such as

et R gl ROk PG A e Rl so R e ek grvthitol, ghycerol,

arabROR kORGL, 30HINL, Al ShiniBNipishyl&e a3l hylene glycol; Pluronics®; and

combinations thereof. Additional exemplary Iyoprotectants include glycerin and gelatin, and
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tri met ham ne, dicycl ohexyl am ne, choline, and
caffeine. 20 Additional pharnaceutically acceptable
aci ds and bases useable with the present invention
i nclude those which are derived fromthe am no acids,
thefsugare nzahihiose, mebazitdsa eaffingdey vianngtripsecand stachyivsse Examples of reducing

R W T SR i B T R BB, B
noR-REIERS shBRs tcliffeinbBdedi B Q?E&i(ﬁe@ o poRAGiBRY Eom%ounds selected from

additi on Salts of the above i ndi cated aci ds and bases.
sugdpealcohals barfdf entlserastlaight shhins poRaldoholsudePtefetaddisngar alcohols are

m%&l?pé‘s? ee%?)celga eft@%ﬁpﬁwgg p&géﬁgﬁ ggtr;#czipg Iﬂt[f%fisea(c::c%ﬂa(reide:s such as
lacisd %Iﬂtﬁ%@ﬂ%tﬁlog% ?Nc?ﬁ'éﬁ?lg%eh gﬁ%’r‘%?éusﬁﬂ@ 46 E}ouﬁ'&% BE either glucosidic or

physical instability o el n upon
galhgtogiliic| | Additionalagxchngpldssel sgat akiohoBoare ghxdtoh! malitol, lactitol and iso-
| yopr ot ectants i ncl ude sugars and their correspondi ng
malilose. Bheprskrsted lyeprotasianioira hedqrongeducing ﬁt&%ﬁsitfd!@fﬂw or sucrose.
gl ut i.st: dj ; I j.ne ' : " :
bet ﬁr%gb%gg{t?/o rol%)idalcdag%lt? @gcl?? a{gégrrhglgg oY gsfoaﬁhﬁish&ﬁﬁ a]tne:fl gly oprotecting
ampPedty AlhiliGheads thit] fslioWing 1pspHiligieh ¢OIheCprbfin \Weitdpresence of the

sugar_ al cohols, e.g. glycerin, dextran, erythritol,, .
Iyogrojecsing| amoupt 20 the| lyorsptactast, theopietain|essemtiallyrggfiginsoits physical and

o[y, lyecol ;. palvethyl.ene.alycal: Pluronics(r);
e R BEy Au ifpaiel Ry P RERI A SiSroradienmr ar v
| yOR{ prepirimiihe redifced VescB4ilCMimilafibas 8£thatinventididcare SHould be taken
the sugars nellibiose, nelezitose, raffinose, )
using throahdve ssaumetpted axdipients. asewelhps othesfadditiyes i aspecially when added at
. sugar s, include gl ucose | tase, . | agtose Ltul ose,
bighgffiehirelion, 58 Sa AtanTeast ot Vs PECSIrmIBIEY educ ng
SUJAI $oHaftfiadétBcdMgNadcsthislE Nl g St M6 @SB ReulRl whith Y WHel @¥Mbined with a
conmpounds sel ectéd from sugar al cohols and ot her

protein af ghtereghsignificantiyeprovdnds ot refnedsaehemitad agdior phiyswabinstability of the
rre 5 nonogl ycosides,  especially those ound -
Profgif 08 SByREee AP rihe  logmulztiof ofsi HUEdedctp e byophilized and then
bRsiReg « ReGicallFGk | “1
eobEAEE R S8 ol 83 e  poproetn
Exeaplagt egach end Akl coroespbnding spgarsalodhod geiudeb:cathalmgno acid such as
are glucitol, maltitol, lactitol and iso- naltulose.,
mowdﬂﬁnae@%atwdwf@%taawﬁw ipg, guchys peiakie; A dvotropic salt such as
L - T . .
maEHARAT et POtFoR o As R iic g R B AL ighPsugar alcohols, ez
glytdring dexitanc enytigitol] fiyasrol) atabitoh ixghitolesarts tol et mdmitb b propylene glycol,
| yophi lization_of theg protein in the presence of the
polysthyeng e8lyroly BHBOMES of afe cpypopaloRt Wgteolt ne Asidgiamal, exemplary

' ' S ical e :
yoBSRERh L eludk SRR Aot o8 o ot BRISIARC, meleaitose, raffinose,
masiddriegeand staghyesar ERgmplks of eedieaid stigasomelude glucose, maltose, lactose,

formul ati ons of the invention, care should be taken

malfalpsry isoraalesccandragtiloss. cbkammlrppiaensreducing sygagssinglude pon-reducing
gly@cg;ijdets 'o}fﬁ%}ﬁh&ﬁ&%&é&%ﬂ?ﬁ{%@sﬁ gtilgc%ﬁe ﬁ'o%t su%]a.ﬁ aﬂ"oﬂ&s and otherfstraight chain

concen _ i'ncrease € VISCOSIty 0

polidleotoly. MPrafened. sudar RRALORCAY! MoAbdlYcaiies,P e RIS Wlade' compounds
Is a nol ecul e which, when conbined with a

obtained by reduction of disaccharides such as lactose, maltose, lactulose and maltulose. The

glycosidic side group can be either glucosidic or galactosidic. Additional examples of sugar
alcohols are glucitol, maltitol, lactitol and iso-maltulose. The preferred pharmaceutically-

acceptable sugars are the non-reducing sugars trehalose or sucrose.
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protein of interest, significantly prevents or reduces

chem cal and/or physical instability of the protein

upon storage. Wien the formulation is intended to be

| yophilized and then reconstituted, "pharnmaceuti c_al Iy

accemtaﬁhlax&:uadﬂw scceﬁﬁbleab@rsberek added as tie formulatlon in a "protecting
prot ect ant " mpl ary sugars and the

am@BmF ég soﬂ@rlagpm%aéwnhwéﬂ&hom@mdb%@esprotaw %ﬁﬁw@ll&éﬁams its physical
and 1:’15{~ ?m?a r%taﬁglﬂ ‘2 n‘ﬂé‘sérgtp&&%&&ag% §/“hl ?%%%Lr@cggfﬁtuga% ﬂnd storage).

mag fIﬁ&'"ﬂﬂﬁéﬂtﬂ bRintsresd hefdiy & o hicASs th’ma@éuttbaﬂy acceptable (safe and
hi gher nol ecul ar wei ght sugar al coho g
nogitaxie rfon adoénisiration & wt human)] andliy el forrtheinreparation of a liquid

forﬂ-ﬁ_]:[%;t ?1:»] B Org? dll %6&11 aquﬁlfegélﬁsbgltt?cs ah ﬁ%}@ﬁﬁ)&%éﬂ Ol%)éemplary diluents
1nclda%r§&ne vl bhaBRbstAXCHREA TN idfectiv® PBWEY, ! APLiSbuffered solution (e.g.

include glycerin and gelatin, and the sugars
phesphiteBiudisred sabine)z stmls@almeasmﬂutm Ringetls sauti¢roeredextugse solution. In an
re

alt g R Dz o B hiens b ot ide Ao HeaBbitiond GF $AE anf/ g puffers.

and Al aebiAgRe" Eﬁ(ar%'ngﬁ)uﬁﬁ WIRBH e84l el flled U8 athe foRRhIHEEhs herein to
non-reduci ng glycosides of polyhydroxy conpounds

reduet dattedalf aaivityugZhe aldditbol o;f andesetiative shaygi fightexednplen facilitate the

pol yal ¢ hoIs Preferr dsu al cohol s, are . .
PrdSRR gt aepaliise dapilaripye) B%Ia%rrrpMl%mf&ﬁtmtwé@resewatwes

5tn3, ‘?%ﬁlﬁ dhtdm chloride, benzalk
mc%etoggg‘é&){léaig}egfyése §‘n 6(:1191311 ose. e ahge?]%/co& ((Zﬁl crshde onium
chigrideifa mrtuimeofalkﬁng]dunahyldnmmm zhheides irdvhich the alkyl groups are

Addi ti onal npl es, of sugar Q hol s . are gl ucgitol
10%9 mt eqmpw%@% t3f bemget %‘B“WaF SN thﬁrew%@%mr%ﬁmtwes include

ISl I r
non r ugl n%leﬂéﬁﬁg{ ?%ﬁgl ose ofr S%%oﬁlggeﬁltﬁfgrabens such as methyl or
propyhparbenit tatedhoy, ﬁh@@eﬁibhbbﬂléhdﬂ&icﬂ aFIﬁ:naﬂthdarth ni-tresol. The most
formulation in a "protectin amount” (e.qg.
pre&raedmrwﬁ\ratmaﬁewbm%ﬁc ns that the protein
ess A i ps I
ot an et G, RS pbl ke st "R pRBhylacti or preventative
mebfEey) SThdss i ﬁébd%ﬂr@hﬁérﬁgﬁdludérﬂﬁse glidade with B digokdurastwell as those
herein is one which is pharnmaceutically acceptable
m‘(’b’éhéhﬁmhémdéf inmbe peventedbr adni ni stration to a human)

and, f for the epar

For mRmiRe, for g fhoted o FERAER 1R © oy, e plaspifid gy 2 mammal
incliaiph hirh i H@ﬁestﬁ)(ﬁﬂpﬂ'aﬁfl)énﬂhilhleﬁﬂszool Bdrtadier E\F th@ls such as dogs,

wat er , bacterlostatlc wat er for |nJect|on(B

H
hotses;, frabbity, caftlas pigs, hamsgers, gtrbdphtmc@, ierrets rrats, §at|84 pre) Breferably, the
ster.i. IE saline solution, Ringer's solution or dextrose
maggpglis Byman. n a0 alternative enbodi nent, diluents can
' nchu%oﬂd’d%@ %y%h&fhbﬁ igat Houddbéiefi M&e&%ﬂfeﬁ@ﬁﬁh tﬁé)protem This
A "preservative” is a conpound which can be added
inchides tlmomygl aatliaouts dmr@rmot diseasesimcludingdhesei mtthcglcalucpydmons which

T Qfg?ffae‘:j c s fto slil&g lbﬁlt éﬂ\a/egtéc?n%}lgp— 3 eég rTEa.mple:s of disorders to be
tree(tg&'hérleﬂll clq&’ec‘@egrcl g’lﬁmﬂy&ﬁﬂl{}?% eEXanpl es of potenti al

preservatives | nclude oc ecyl di met hyl benzyl
amérfitherapeutioaliyleffecties antindis anleast ity milimurm concentration required to
benzal koni ule chloride (a m xture of

effeql |& Msasirghla; FMPreNAmERORi RIRYEHOB 9fge Particulgt; disordge  Therapeutically
eff¥ lanfuRKRT @6%n proteins are well known in the art, while the effective amounts of
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15 | ong-chai n conpounds), and benzet honi um chl ori de.
O her types of preservatives include aromatic
al cohol s such as phenol, butyl and benzyl al cohol,
al kyl parabens such as nethyl or propyl paraben,
prateine dtecdinaftee shscoveret | mayy bk adetoraningld, bB-spedardnisthniqued which are well

cr.es Th r ef rred eseryat.ive herein is
Wlﬂ’}é‘i‘lg'ﬁﬂ&ﬁ gﬁ Hodsaﬁlé%‘t @Piqngrytp YHEEH t her apeutic
tr eatapati@ngs %&Phﬁé{'&%’tlh?y Be AiftRAl]s¥ssit Qoor “absolute viscosity.”
measures. "Those I n need treatment includé those
“Kadenedidyvisedsityt e adhssurteof dw mistlvaﬂovvhoéa ﬂmd uﬂder; the influence of

the disorder js.to_be Prevented %
grayityr r WaeRdwe fhudsekequy aﬁw%wﬁmla@ag éﬂmﬂéal eapiliary viscometers and

allB'@EaT% ﬂov& %g #%1%%r$vmnpﬁﬁr@ﬁéé ﬁmgéldtlfagrm&:@v'mbﬁs fluid to flow

mal s

thrbﬂglﬁ&& capatabyt $f omﬂhidetakw P80 sdvandd fbrsom;getehtsl ﬂow and another fluid
mce, ferrets, rats, cats, etc. Preferably, the

takeg 0@ secandsuthgrsecond: Byidos dwice assviggaps aoriR G &ntah&tnematw viscosity
SCMQUL gg?oqﬂt%f\hgcogﬁ msé&@%??@%}lew P@a}nﬂempgl tp?é OISCOSBLSWSIS the product of

es chro I sorders oOr sea

kmeﬁ@nudmsassﬁmﬂeﬂmtlm;h@gl cal conditions which
predi spose the mammal to the disorder in question.

Non-|imting Aksohge dGsappitySdnenastic Yiscesdty x Pensitid

e Bt B RE PeatT o 2 olhere Lie Senaf oty T g dme. Conmonty,
klﬂEhﬁhH‘m&)@ﬁﬁ e kkptbisRd ih QQHliftekest @SHETheTI whifBARIHANLI€ viscosity is
Hp%roverrent or prevention of a particular disorder.

rvdpelma t ab1. Pbselufecvis¢osity amexpnessedin kmtswf genipassenisP). The SI unit

of BSOS ispr B an e TmlErs i spegttt ribats) oy fcre ' £ " S

det %ﬁ%ﬁﬁls%ﬁé’&&dﬁeﬁ HeRGMIN AHHEsentMHaf BntdgchinR|the physiological effect
within the skill of a skilled artisan, such as an

of hrsthrmae .y Thé jomdm@cmf hi$teingeosi 1tsyrecamr&slédambHe resulinin fhe characteristic
"Kinematic vi Ity" .or." ute vjscosity," _ .

allefﬂf%%‘ﬁitﬁ’%‘s il s pr ifcing! ffhesh awemgrre  Blpy; upibistamines act by

bl{/\k&g lﬁ?tfihg é)g i {nel 36itd CE@SQCT{IMH2 éﬂfe%l‘ bihers are believed to

equal volune afe placde
operdienthyc ainhibitpig | they relesseooft histansinel al Egweples o of | entillistamines  are

ravit a viscous fluid takes | onger than | ess
chiprenirdmine, dipheghydramney nmr@m%% R1PP gpgiuny, fastgmizole, azatadine

. d
e 8 SRR GATRL Sl S B, s
furhaatep cgaohé;ﬁ@dms hgﬁrob]nlenﬂe rcsdxbmmphehirmmt maleates dechloypheniramine
scale. "Absolute viscosity', sometines, called dynam c

malgaleyj niraenjiydural.t v, lnf@nhmmﬂmduéwdmhlomée,ku (ekpmine  succinate,

i d c .
o SRATDLY AL SRR DRGNS CBlfokine crosorid
loritidige@bieclixihe Clﬁ;&lh'ddlldrﬁlel-&hﬁelmﬁiﬁné- difats, ltepedérthatiine 'ﬁydrochlonde
is a time. Conmmonly, Kkinematic viscosity is expressed

tripralidisphydrogilesdg.cst ). The SI unit of kinematic
vi S%O%t&ﬁchomlator” as used herein, describes agents that antagonizes or reverses

bronchoconstriction, a physiological event that occurs typically in early phase asthmatic
reactions resulting in decreased lung capacity and shortness of breadth. Example
bronchodilators include epinephrine, a broad acting alpha and beta-adrenergic, and the beta-

adrenergics albuterol, pirbuterol, metaproterenol, salmeterol, and isoetharine. Bronchodilation
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m2/s, which is 1 cSt. Absolute viscosity is expressed
inunits of centipoise (cP). The SI unit 15 of
absol ute viscosity is the mlliPascal -second (nPa-s),
where 1 cP = 1 nPa-s. An "anti hi stam ne" as used
camels ibei achaeved gthndughh admamsteagioni afe xagthimephyreduwlingyiapaihophylline and
effect of histam ne. The binding of histamne to its
theop Brs, H and H2 results in the characteristic
al | eq gi ; fiect bt chipg: ; .
vl | {1 SEORREY AL ReR AR, e pide] RGP S having anti
inflinnelbtogy adititityt @Hucveottizoid srercoaapirdy sisedo attématedutevirase asthmatic
others are helieved to 20 operate by inhihitjng the ) .
regcipas eEAMpE s glspFBticoisly nprlade.o mrediisone.s tbgplopisthagpre  dipropionate,
tri:ﬁﬁéi%]leﬁgm 5%%11@@6, dpﬂﬁg&médr aﬂ@tﬁﬁetgggoﬁg,m Iﬁ"ﬁﬁés‘bﬁide, dexamethasone,
cronol'yn sodium “astem zol'é, azatadl ne’ naleate,

fludfephiehée am fetats| eaflgnisslidedi noflmitabsheral @adptonate,  hydrocortisone,
cetirizine hydrochloride, clenmastine funmarate,

meSyylprsEgelan REcdilanpisdngen e iBrpRRlaNer am ne
el oot oSS SEOABIL AL A%y FRLe A Eansh TE IR R Rscribes agens

di p ydram he "hydrochl orl mne “sSuccl na

havifg famohaadaidre Moy el it 4ot steesinhleP@dd NeExample NSAID’s include
hydrochl ori de, hydroxyzine hydrochl oride, |oratidine,

acetaminophers aspitinderhimderiad spdiumi, dislofemasrsodiom idiflunisal, etodolac, fenoprofen

tripel gnpanm ne hydrochl or.i de triprolidipe )
callyih o ABRRIES, MOSERI, nhfFaehicin. fealihRRy  moglofenamate — sodium,
melanaiit REN, asMdiond) %hpx%ﬂhﬁgﬁﬁfoﬁéﬁ s8diufi? \6& butazone, phenylbutzone,

-

_bronchoconstriction, a physiological event that occurs
pirpyigama$ulindae; telaretin spise ast hmatic 30 reactions
resulting in decreased |ung capacity and shortness of
breadt h. Exanpl e bronchodil ators include epi nephrine,
ab ' sadrenergi c, and the
II'bet gx@@«gegggﬁggg@gggﬁ%%gpgﬁ&pﬁ but er ol ,
met a@pr ot Pobypeptidesaidentiodly Prepradationoet har i ne.

Bronchodi | ati o -20 can, al so .be .achi eved throu )
admpfﬁ?ﬁ s{jO:HaWﬁ% $CTipHAR Felates prlwerlga it QPIQ‘S"P‘%‘?SBhSHQ Ilﬁi‘fh dolyeptides  or
et li " | qoj T
i BEAl il AUAROECI Pty (TRAREALD with  voso
containimparelaie yoidentoding the sfine and putificatiod ofitle: resuwiting pyotein or antibody.

.used to attenuate | ate phase asthpati¢. 5 reaction.,
It lmfr?apréegqoa@éra@aw st aemafave methods, adehsas avell known in the art, may be

. c PN . . _
e AR Mo b AL PR B0 g bENBE T 3Rtk ABY s, or portons
thetdafdmag detpreduved dyeditdce peptidendyntierid aisinfgl dotidgdasntechniques [see, e.g.,
propi onat e, r}}/drocort_i sone, nethyl predni sol one i
Stevagteti alo ISetid-Phgse Bantidentynthesiss W HnEreggian feo., pan Francisco, CA (1969);
A -ster] d ntj - i pf. "oor " ' .
Mel?gggldh gf éi?ﬁﬁ eeggrﬁ%cé,sg_%gg@'gi?ﬁ%l%%ﬁn éTr? vztry%%t%n sﬁﬁhesm may be
perfdtinied RbingnHRALGAY tedbhiquésd Yort lgfﬂt aubdrfativhl, Sh@ioaiel synthesis may be
based. Exanple NSAID s include acetam nophen, . .
accgepmlished, for drstanee.cusieglian rpnlied| Biosyrtemss Baptide Synthesizer (Foster City,
i flunisal., .etqodolac.. fenpgprofen ..cal ci . o ge .
CA BTl iGens Y RUCHRAORON T thirgfsigy p qmtibodies described
her@RCInAY ®8 NBinfaB9 Ghvhithksized separately and combined using chemical or enzymatic

methods.
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nmef enam ¢ aci d, nabunet one, naproxen, naproxen sodi um
oxyphenbut azone, phenyl but zone, piroxi cam sulindac,
tolmetin sodium 15 H Modes for Carrying out the
I nvention A Polypentide and Anti body Preparation The
fol |l ow np destwilgioh@f DA @haxlify iheprotkins tlescnbed:lhex‘enmn
of the pol yeptides or antlbodles descri bed herein

cul PO seqding the; profeingfersHberdt herel ary decebtaiped, fipm 2eDNA library
preé%%& Yrom Qt%sﬁ‘\? %El%\)%#iqtgh}gﬁﬁgésg 'J;Fl%‘ ac%frggﬁﬁ?ﬂl%l H&N& express it at a

urirfication o ern or an bod

detbdtabls lead]. CAUcERlingtAN khp hamed ﬁrb&ln-&idodfﬂgaﬂwfe can be conveniently
net hods, which are well known in the art, may

obtaiwefl &ipatia cBNGy prarerrsparad Fomylyeran @syc.Guck Ay d@féﬂb@%m the Examples.
Th?rg{otébg—%}lc?oo%[?&%%%gﬂgay}ﬁgou% gtgtélaF? grgﬁ'gé/ %I?rﬁ)glii éﬁ)@ ﬁg{)y known synthetic

pro%éﬂdr@kﬁ% hasatdmeabdheles afn&%?mth@slal, Stewart et al.,
Sol i d- Phase Peptide Synthesis H. Freeman Co., San

Fr ahthirartss cathe cugegd witls piabes {suck agl ofigonualeotidkrefi at least about 20-80

TN A T T ——

theasHQA&E ipfdbe ﬂ%/OB@t&ﬂdﬁM&l h& Og's stiB¥arBeproR6di?sR) duehess described in
for instance, Using a Bi osyst ens Peptl de

Sa@ymoh@slalz,eMO(dée&zr efflo@ngyA LdbA)rataa Mgnael(Nesc YorkertCadd Spring Harbor

I nst : %t I ong%%)c %‘b%gemﬁ’é’,etél%l‘?%g%)lfsgfé ectlkfg rgg%eg%r{]cfpdlng the desired gene is
to §¥me|@'§§ 'lﬁfﬁﬂocﬁﬂ@ ﬁﬁﬁﬁ%o@ﬁ Gt C&ﬂb&dgﬁ.&l Yﬁéﬁ@lbﬁa?'& R BER Primer: A

enzymati c ods. -21 1 | ation of
Lalwmaiody Myntdld CoidbSmingsHarber Lativeatotyeressy 19981]. e ncodi ng

& OnRbe e’ GRBi ettty e'cgmgg 16 Pisone 8 JoNodibrary. The

ohééﬂtﬁglgteﬁ%efg&j'gevﬁ%e@%@ a%l ng? ol éﬁﬁi of tsuﬁfcléﬁt length and sufficiently

unantogeius -teatc fatkienygpsiiNAs capen nfisingeed; e Mhe rdligyonﬁclacbttcw nqﬂeferably labeled
roma brary prepared from human {j ssue, such
Sucgéhfﬂ éfsf@fl%ggﬂ&tchdtwen Bybridization tofNAGP thelibragnbeing sgeened. Methods

of {641ehaBY “%LI & nﬁ%é edd i é‘ﬂ%eﬁk%fﬂf(% 1b bas ik mlblﬁbeled ATP,
synt

I C proce ures , automa nuc

biotinylaticy it dneging Jabelinfr Bﬁybﬂdlzﬁt&ih chmd&mne anelddm!gtrhodualb esingency and
_gésuch as oli gonucl eoti des of at |east about 20-80

seBgsncyeaicgreddedin yathroek enabe supide of i nterest.
Scrgg;{ﬁe &Stlgl%tl%l chdfts C?regﬁlplé%éfh 8C Ia%b;:%oltnggxed and aligned to

sel e probe nay e con ing s

othfr afReilseRBencey dBpadied afd k4RI it poblibldagbagt sath as Genbank or other
Mol ecul ar C oning: A Laboratory Manual (New York: Cold

Privay peqyenesr drsabasesabequenes identitys(at ¢idsg)the aming acid watnuglgotide level)

W"ﬂlg‘a%zéw‘g I SOl ol he‘&%‘ﬁ‘%&ﬁ%&g’g& ﬁ%t Q?lelqé-ﬁ grptiudengee tn 'bg determined
usifd ﬁ%ﬂm@ﬂbﬂf(ﬁv&ﬁ) tﬁ& art BeRaFaés8Bbed Herein.

Nucleic acid having protein coding sequence may be obtained by screening selected

cDNA or genomic libraries using the deduced amino acid sequence disclosed herein for the
first time, and, if necessary, using conventional primer extension procedures as described in
Sambrook et al., supra, to detect precursors and processing intermediates of mRNA that may

not have been reverse-transcribed into cDNA.
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Laboratory Manual (Cold Spring Harbor Laboratory
Press, 1995)]. 15 The Exanpl es bel ow descri be
techni ques for screening a cDNA library. The
ol i gonucl eoti de sequences sel ected as probes shoul d be
of sufficient length and sufficiently unanbi guous
that false p03|t|ves ar e n1n|n1zed The
ol i gonucleot i ciel¢ction and dransfopmptionofddostCelly ¢ hat it
can [ .
o Bl %ég#gcﬁﬁ%ﬁf’ P 5y B 0o cotanin
th&p;@vmns ét dnkiBodibd desafiBed MeGtitdor progudtivn i cuRtiedlif betventional nutrient
| i ke 32P-1abel ed ATP, 20 biotinylation or enzyne
m¢daaa310drfged aa;ﬂ@pran@m fos indusingi promaters, isalerling tefisfermants, er amplifying

Sk SEaine BE dedtrddatlenei e SerbRions h By mpdi tomperature,
pH bRd MY 1iRE QAN 18RS 80L& 1L ERAR AN REbRANAIAE lefp@Einentation. In
to other known sequences deposited and available in

gepardl, poncipteabprotosolsuad practi@ah l;mhmqms for mammmng/ﬁap g@roductivity of cell

o5 B O Rl o BioJe I b PRl Ptpproach, M. Butler,

ed! @R PP8ss0f 991) Snd BABBbR P/, 36pRSS the full-length
sequence can’be determ ned’ using nethods known in the

ar t Mettodssoftatkaryohiedelh aﬂesfmtlohdlnnkiqarokamtd; dedvirmgyformation are known

oD B A UG BBl M (G BBl gncins

eie%ﬂbrg&aﬁ‘&{ d éiﬂﬁ%‘:&l ﬂlestﬁ'}spéé?pus%ﬁr fhsediRatibfl G Péﬂf&rﬁ{ed using standard

and, necessary, using conventiona
techniqans apmomaieemlauc&scals dHscedldient ﬂreahﬁ@nt&“maﬂﬂomg catcium chloride, as

to detect precursors and .prqQcessin
de?“ﬁ’ibéi dgaﬂlggo%ﬁt Mggtﬁapr tl'OH%qatlgl&\}% gsgfgﬁlqy used for prokaryotes.

08§80 PRSI, R e g i pa s,
descridbed b? Shewl epil | GeanasinB 1&M 98B} indeWilr 8965889 sublished@NHine 1989. For

vectors containing the proteins or antibodies
magargaligny eollshwithpyt wb wlbotighs. e ealeiumyphasphafeprecipitation method of

SR8 85 B, PR ] LGB G st o

manifphlidnydelichdsh ysten &an B vk hgvé B@erﬂ@a:sbﬁ‘@aﬂi B S Pakat No. 4,399,216.
The cul ture conditions, such as nedi a enper at ur e,
Trgﬁfmu@wemtq yeast aseiypisally earsied out womag @&BF msghod of Van Solingen e

o 37 TR SR NS ARSEE B 0 i, S50 263029 o

HoWaev kil ofidit dnéthedsPfod %du\éirfgmm 6o |cell§ $hét b€ by GRBleREe microinjection,
found in Manmalian Cell Biotechnol ogy: A Practical

elepfpppasation, bepterialk protoplast Gusion withRintaet scbs, oragiycaannls, e.g., polybrene,
Met.hods ,of eu cel |

anmh k
PolPH b e o8 0 b R E AP BURtases o g g Mapnialian cell, see
KA ak OMelods il Ebiblogs K 1897830 (1000) LRI MAOW € al, Nature,

CaPO4, i posone-medi ated and el ectroporati on.
33@%&13&2(11;9&891 the host cell used, transformation is

perforned . usin andard technl ri,ate to
Do SRt Hosh s taf Sicie ot SXEMPEHS) B Hf Wity herein include
prdkatydfe, JEast, 3t higher eukaryote cells. Suitable prokaryotes mclude but are not limited to

eubacteria, such as Gram-negative or Gram-positive organisms, for example,

Enterobacteriaceae such as E. coli. Various E. coli strains are publicly available, such as E.
coli K12 strain MM294 (ATCC 31,446), E. coli X1776 (ATCC 31,537); E. coli strain W3110
(ATCC 27,325) and K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include
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15 described in Sanbrook et at, supra, or

el ectroporation is generally used for prokaryotes.

Infection with Agrobacteriumtunefaciens is used for

transformation of certain plant cells, as described
Enteyol:ﬁatemaeetaeatuchGam iscRFichihy €.398R) calid Everduc®s3 Howinia, Klebsiella,

publ i shed eﬁé June q]{989 For mammal | an cells t hout
Prélges, Selmen b BL;» Sbmoreliac DRRBRBEP @Gy 6&- %wﬁaowmemm and
Vi, 4
Sh%%g&}o% \g%lln ng oye Vﬁgeﬁtg{zsagxﬂ ‘gp!é%:%g ol%miggg %67t%§(,7nt_f"ormls 41P

disolsgthin BD Zfﬂ TIU']Q&ﬂISISQtBIZEHDphl &tg&f)ﬁebé:ﬂbﬁcoﬂﬁvﬁlcb%el’f’ aeruginosa, and
described in U S. Patent_No. 4,399, 21
Strepigmyeesr nAheSnexanles gisadlustativer lgatheé éhary ligifing. e Ptigin W3110 is one

m@ 1;8}19 p?%‘sﬁgqlét&%ﬁﬁlfe%g §£tl—'l)s %g%égt ?%&Bﬁgn h%ﬁbetfam for recombinant

DNX pebduSt fermbhd@ions. TaeREaddy, tHOHS) cell br@¥Lhinifiah@hounts of proteolytic
met hods for introducing DNA into cells, such as by

enzyimese drormexerplajstoin 93 110anecbe @pﬁzdiﬁ@d écneffwacﬂ gerieic mutation in the
ons

roto ast fusion, Wit act y.C
ectts FhERRE bkl ol MR T Rt el o8 G nctuding £ con
WHAO swali PAS, WEiehhhdluRScohlett rgeﬂ&wé FonAG, mmaw;sm strain 9E4, which
cells, see Keown et at, Methods in Enzynol o

gy,
has1 6 cHIPIESS EerotBBOpn 4 nﬂtrﬂlhﬁswir Watl 10 straiN27GT(ATCC 55,244), which has

RS SR L TR D A SSEISE. & o wt
strdih D6y Wifich hﬁ@%ﬁe c&hﬁiétéz ? r??ékﬁhx%ﬁs oRbY %Jss%ﬁﬁbba%)m degP

prokaryotes i nclude [Tmted to
omp et éviGekans R leob SVE Hhstrwg 40B4,evluch @rslumrpb’élm with a non-kanamycin

res@E el delat@npmppn: dad A e GTCSTA PRERg AR ABfAlismic protease
3
dlsélH X17§6 %ﬂ}%iéog%g%%%?isguéw’?%ﬁgg{ﬁgﬂ 110 w?lg.]_m vitro methods

of aamag@ 8-aRGRKIr ofhe2 nhélEicGchBpdAhyrasédehetions are siitable.
proﬁa Qtl C hosi( cells include b -23 Enteropacteriageae
suc Rivates ceykaryofc migrobes gugheisfamemipus fungi or yeast are

suléi)}@nnblﬁpg l&' @ & dProstd fognig&ﬁ eﬁ@&ﬂﬁ% aled ;%oteﬁls%r antiobodies described

ne I murium erra

heramr Qﬂﬂ:eba‘)%myae:tdceréing@isl Acormons] ﬂseﬁso\ﬁ’a'cﬁukhnyoﬁu tbstasicroorganism.
subtilis and B. licheniforms

Othqr% HideoYGhizesaceparaysey BaBee @Pﬂ@ﬁ) ndq eNurie Nature, 288440 [1981]; EP

0
1393 A3 Ry ERSNIONRAS U o 0, BEEHOND 0841 900 e e
Bzd/Ik’tnnblbgj’,t'J DER-9H8 i(mgl))\/\&ﬂchoag, e.QONK. ldeBk f(MCWQ@-BCy CB8683 CBS4574,
preferred host or parent host because it is a

Lowxsgeoust ehiah. HoBacteiohbiladR): TBNA2 883t K. ﬁ‘agths (ATCC 12,424), K.

kAR o e e R 2B, RESHAERaTGe sas00, &

drosbpiiarudBIATCae36,966; Weh fdefdBEy ef faiECtanWEémz@ldgﬁ) 8:135 (1990)), K.
mutation i n the genes encodi ngEBr ot ei ns endogenous to

themewms apilt & ewmpme's yorrovie HER0492%:226)c Pichin gastoris (EP 183,070;

sreffliinng el on A dtLaaid o & (3PaboRatdh Fidhoqgma reesia @

244, m;cmlggé&a%&k@axessé AW, ProSNAA. ACR, 'Scy\&;tﬁzp BL93015263 (1979]);
(ATCC 55, 244) ;" which has the conplete genotype

Schmmmomwaf plmhAaESﬂuQcamgﬁnj'm )ot&@eide@P(EPrﬁMlééSrpubEished 31 October
199% ) &/\%]famentous fungi such as, e.g., Neurospora, Penicillium, Tolypocladium (WO
91/00357 published 10 January 1991), and Aspergillus hosts such as A. nidulans (Ballance et
al., Biochem. Biophys. Res. Commun., 112:284-289 [1983]; Tilburn et al., Gene, 26:205-221
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strain 37D6, which has the conplete genotype tonA ptr3
- phoA E15 (argF-lac) 169 degP onpT rbs7 ilvG kanr; E.
coli WB1 10 strain 40B4, which is strain 37D6 with a
non- kanamyci n 15 resi stant degP del etion nutation; and
[1688]EYetton ter a8 rBiro@ Natli,mgzdnSbiarUSmGrli p4Z0s AT 1984 Pamd 4. niger (Kelly
di_scl osed in ent 46, 783 i ssued 7 August

angdmes, A@MB%{& %ﬁ 979 [1r98§])t Mﬂthﬂpﬁemg yegis #p Spitahle herein and include,
bu?1 P‘% %015 F&Bbeﬁ eastr &EM{Q% glﬁ &i g&% rgg %gértyﬁ}[a[ Qégctécﬁﬁ%q' tﬁ@ genera consisting

of T &seRds, saﬁhd@SKIBbH@P&E IPiEMLS, Satr&garomycysea@tmlaﬁﬁs and Rhodotorula.
sui tabl e clonlng or expression hosts for vectors

list n€ epficifiy snieeicp it erenexcoplaritof dhis glass ofipessisi exibe fpind in C. Anthony,

ein e is a coomonly used
”1‘*2%?”6 rﬁ?@%& h‘miéggioq%&Zm sm Ohers include
Schi RGBEChGH QRHE E5r RRNBSrésBRACH 2’@0 éleforh"ﬁbﬂﬁlﬁa polypeptides and
290: 140 [1981],; EP 139,383 published 2 May 1985);

anibodive rdneytitees fhewin 4re) @en@dt drom I\multwebwlar Saganiftheer Examples of

m\éer&% atokcg:l of TF h?%f@%%@@ ueggégﬁ;%s%&%% and’ gpoélop’tcra Sf9, as well as

C .0l
P 815 il B ol ARG ) 24 i, T Crinse s vy

(CHENGEJIB0S 46ls. Mom;mcﬂimampmﬁmummmy klﬂneyV\EIthl fine transformed

by(Bégfgg Eés%g go)gﬂ‘)éq}eghgs ﬁ)gglbl %g@g%g%% 9%gey ine &Sg or 293 cells

vin ' rs,om ar(GE
s‘%gﬁ%e E[BI i a sétﬁglro F{g&?fﬁgﬁ Llj%’o?h %‘?O& WSr"éegn siﬁﬁaé e36 39 (1977);

Cmnesehmrﬁteslcoiaj‘gﬁ ceﬂszHFR ((ZHOZGBlaﬁB&nEiE&Bin) Préandatliadcad. Sci. USA,
Trichoderma reesia (EP, 244, 234 Neurospora

77(@4@41%@ )btmmFsPéémh\Eﬁus (TN Mattr, Biclidheprods, 25563395 61980)); human

lul[lo%cl e ta [ SW%QE%?}%%'@% %E%bgﬁ%%9 %6;5); and mouse

manshafy haige (MOEE 060560, ATCD GLL518. The sélestioasafathe appropriate host cell is

Penicillium Tol ypocl adium (WO 91/00357 published 10
deg@ﬁ@l&?‘?‘-’«‘&@b@)t Gélﬁﬁ illus hosts such as A

ni dul ans (Ballance et at, Biochem Biophys. Res.

Comun., 112:284-289 [1983]; Tilburn et at, Gene,

26:205- 221 - Xel¢cliBfahd U‘éebrmgglica%le Ve®@soC. Nati .

Acad. Sci. USA, 81: 1470-1474 [1984]93 and A. niger

( KelThe nueleicHyaiésle.eaVERNA or.: gepgmicy PA bsmpqdmg “the polypeptides and

soff Rl GEshRPe PRt B Bt 300 F bR G SR apliicasion
of TR DNW) oS RIr @&pREsibA.0ViakibEs YEd16rs Aré il Sj'r allabRf The vector may, for
Hansenul a, Candi da, Kl oeckera, Pichia, Saccharonyces,

exFople bpii @e formmal ofin pt@gmgi upamd,;\vgalmagt;cl@for pbegsi. fThe appropriate nucleic

ac s%ﬁh%ﬁ:atql?% Q?ar iﬂ?ﬁiﬁe&ﬁg} t%c-rlﬁgto glélﬁvé'l%:e 2 O]:)cé/deu?csé SIn Xeral DNA is
m&hwiﬁtwaﬁt apPRpFiateefricdSiBendontblbds? lgits@l Qﬁhg t@hh®uéLknown in the art.

t he expression of glycosylated formo
Vestirycpewonetds genedallyainciude divg areded d:m1’®ddolmree)rnnm of a signal sequence,

deri.ved from.rmulticel |l ul ar grgani sns. ampl es of
an{GHER b ETAIRRNGIL e G RpTS JBkRE RlcoCi PR SIggant, a promoter, and a

traRExf%@@iBH'térﬁl @h@&’o%ﬁtﬁn i1 of SiitabR! ¢ tih gt f
cel I's. arlrlp?%es usef ul T ?Fan ost eggrﬁf &Fhl n{é'gl% one of more o
thésa cbmglendain mpleyshsmmdaed hg)atmn}techmques which are known to the skilled artisan,
Recombinant production of the polypeptides or antibodies may be accomplished not
only directly, but also as a fusion polypeptide with a heterologous polypeptide. The

heterologous portion may be a signal sequence or other polypeptide having a specific cleavage
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~(CHO and COS cells. Mre specific exanples include
- nonkey kidney CV I line transfornmed by SV40 (CCS-7,
ATCC CRL 1651); human enbryonic kidney |ine (293 or
293 cells subcloned for growth in suspension culture,
siteraz hhgriNeteriiinus bf the halire ProteiBborSiblpdplide.) In gehéralesiee signal sequence
hanster ovary cells/-DHFR (CHO, Urlaub and Chasin, )
mgy bea campenenhehthe veptor, angamay be 7 par»f ¢hq Bdidogncoding ibe polypeptide or

anfBEAG ot SEhleBrld Mo MEABSLe Ho8iiaiERbce By 5 Bedfaryotic signal
seljicnRe s€lettbd, foHefuriple, frln 366 Broup A ehdEKAte ﬂfﬁﬂﬂﬁ&%e,h%enicillinase, Ipp,

tunor (MMl 060562, ATCC CCL51). The sel ection of t
or dysp-Bplrle gneratexin It iaflers.s For peast secrasiopgthevsighalrseience may be, e.g., the

i.ll in the art., 2 . Sel ection.an e of a
veli gk A6f capmerihettin ERasF Sins B Sacghirdpich gpd Kruveromyees o-
fa@6NRANGs, IO 210D Gestrbad tih @7, 9 0P sBRPTH 0861 @Ngh), aNnhdil gﬁbﬁﬁlatase leader,
described herein may be inserted into a replicabl
the detafbichor ghicominglgsq dender (ER 3620179 priblished BNApribrl98@y or the signal
eXNr essi LLous vegtors e bl jcly avail abl e. )
aekibedan 8O olf3op pub et Rofehber 10 By freptimatfin ceit expression,
RhAafAd sicA NS ' l4CloBdi - i
AR g ks WBly BENCloCaral sIRA of IR profeiny such as signa
sequencest fiem\secretzd foyypeptidesi cfttite sdfmeooetded greciek,ms well as viral secretory
1 eneral, DNA is inserted into an appropriate
CHIES 1 | ction endonucl ease site(s) using techniques
Knowsy, @x%l}ég’si&{ bind cl\éﬁﬁ{g?n&ecfogg‘g&ﬁﬁﬁténgaﬁgra%ld Q/e%quence that enables the
i nclude, but are not Irfmted to, one or nore of a

vestog ttatepdieafa enoae or amorerselgtted diost &tks) uich @Bquendes &re well known for a
nor e rgarker genes, . an enhancer_ el enent, a pronoter

vanicly of bagterm¥aasty AR Kirnsss i hgrarigin 9E sypisetion from the plasmid pBR322 is
[ ] ct c | NLAG_one

s i yl SUAS AL 0L 2, CRLB 5yf for v,

vatiewshvita] oeiginatil VB0 aratydtng whedovitub,ev S Widr BV yadré useHil for cloning vectors

. Reconbj nant production of the pol ypeptides or

n gRpmEneslismy be acconplished not only directly, but

! ' tide with.a heterol
2 = 2aslgh 54 gl YRSE 09, Wb A2 HRAR £ LGSR ep s tommet o
selctablenaenker. Ofyiféal PRlaciontdetles BAWMRIpaIHRCHial i(8) confer resistance to

cl eavage -25 site at the N-term nus of the mature )
antihigtiesi Ar qrthesofgxinsptd.gle ampicijinn ereamycinh emethgimenate, or tetracycline, (b)

ence nay . be conponent .qof the vectar, or it .
coBBIeH, Ao SFORNE dBRReENIER o7 () PP cPegh hifdepls nol dvailable from
cotfPlek K, lelpatthe Serle @b diRE D-MhRink BReMASE fF Badihe Si gnal

sequence may be a prokaryotic signal sequence
sel dat examplo of exitably ssledtabderniaticers) farupammalime celllkarkeithese that enable

0 at.ase nicillina | pp, r heat-stabl e _
el RRRRNGT it oot Rudneen S3ke yhlb DA s wints eAng s pylypeptides or
enERAATRRRe! Pcins sl ad DR OF Syrh QR kB, | A8 Mpropriate host cel
whih wildetyperPHIR is eriployat isltha GG celi line Hefidient in dFR betivity, prepared
n U S. Patent No. . 5 010, 6182), or acid, phosphatase
and B%?B%‘%tef i deserived] by L 61 Hoddng Ak 4cedas Pish 77:4216 (1980). A
358 RIS P S50l o, gt i Y
[Stincherembad d/a Natere) 28230 693D Kingsman ef al., Gene, 7:141 (1979); Tschemper et

al., Gene, 10:157 (1980)]. The #pl gene provides a selection marker for a mutant strain of

yeast lacking the ability to grow in tryptophan, for example, ATCC No. 44076 or PEP4-1
[Jones, Genetics, 85:12 (1977)].
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10 mamal i an si gnal sequences may be used to direct
secretion of the protein, such as signal sequences
fromsecreted pol ypeptides of the same or rel ated
species, as well as viral secretory |eaders. Both
exprixpséssionand ctdnimg vertore abwally @atiiBh prémoket bpérablgdindted to the such
%uence that enables the  vector to replicate in one .
DN Sieacesdp cbiesdnRbu: ssedess. Promaptersagensnizsd byracvagsty of potential host
r 5 ' (- W .
ool BRC Se ey, MRRICEY g P8 M BB s include the p-
lacpeBiia2 2nd $acsesetpridnbtet systeisS[CHahg @t Ak Pirkie 2D561 8(198); Goeddel ef al.,

t he égbg)l asmd origin is suitable for yeast, and
Nagge; 384 13790 pigpime plovanbatasss pytoptophan éwpl promstenagstem [Goeddel,

. . [ | } j Ve [ in mral i an
Nillei Lo REE K351 988 E R0, MR ool Rl he tec promoter
[deBuRt @i Bl APER| 8Lk APad)SRE, USH, BD:2 LLSRHR)]. 2Pronedt&i§ faPL& in bacterial
mar ker. Typical sel ection genes encode proteins that
systeps ebarwll pespint @ bbinetdalgamoi(5ild) iseguence ophrablyt bikadsto such DNA
sec{%‘e s anpicillin, neonycin, nethotrexate, or
etrdcycline, (b) conplenment auxotrophic
def Bxb@PRke6f s@itatli€ )proMBiRhy s6fidnbéRlfoUbE I+t SyeBQt hosts include the
avai |l abl e from conplex nedia, e.g., the gene“encodi ng
prameiersdonhd-phesphoglycerfiterkiBae [ Hitzematnes el adpBiel. dfhesui 2581053 (1980)] or
sel ect abl e mar ker or na lian cells are thgse t
otFF S FRESELIER Lo G e oRgfer dat?sh §1968); Holland
BidchkRishp, 1t 1aobdlty SRyl ' 28 |
o L S af Al BB S R e Plchydrogenase
hexakinese,. pytwvadgp deaaprixatase, miwsplodhuctokiuse, glidate typimspldfRisomerase, 3-
is,enployed is the CHO ce]] |ine, deficient jn DHFR
ph%?@l]?gy ‘i‘?}jxfe piB}i2sFe BPYTRYRIE p#‘é‘ﬁ%?g afringepiospiiate r Isprigrass, Pphosphoglucose
isoHeh@Hbdnﬁt&l@éokin oc. Natl. Acad. Sci. USA, 77:4216
(1980) . sulitabl e sel ection gene for use in yeast is
t he Othigolyeass peomotesse mthidhnart imducétds praphatersihavirigake 3@ditional advantage
Stinchcomb et at, Nature, 282:39 (1979); Kingsnan et
of Jpansexien sonvolleq sy carowih, cRudifians, cdre the, progaler tegiansy for alcohol

T ' el ' f . .
ol T0%obRydR0 o0 bEDARaRE SRR B Ao ocmed wi
nitiogert r yqetabplism, etallothiorelie, ghbefaldbyd«3phosphiate®ERbhydrogenase, and
Jones, Genetics, 85:12 (1977)]._ -26 Expression and
ssrpopsible P makioss ang selactese wtilizasiopnoyudiablsgeeetons gnd promoters for

l:i : di MRNA
uscgdh TS okl ol BE R M BB BLEF V687 Pty o

pot EfnsaiptivaSrom 96¢tbs iR htmwBAlankivRYEslls BB B @mérolled, for example, by
suitable for use with prokaryotic hosts include the

prompters gbtaifiedsiomilie |ganamescofhvitinss suchsgspelyemp irasgfostlpox virus (UK

228504 {880 s R (00, RIS ins G AR Adkhatrys 2, Bl Sopittoma virus
avidd &frtomh OfiRkse Ey@mgﬁav{r@%dfb@ﬂovmwfdpsﬁﬁséc{zﬂ& B®F Simian Virus 40
8: 4057 (1980); EP 36, 776], and hybrid pronoters such

(SV#9)t Heom adetsrdlognusr mimmBder promaters,Preg,  thiat keti\cammoter or  an
1 Slgll%ﬂgé?%%ﬁp gr%inzo ér,2 5anSl 11%;1%) inéat—gﬁgcrﬁoiyreorrgotgrg,r pgosveuitl,cf1 such promoters are

compatible with the host cell systems,

Transcription of nucleic acid encoding the polypeptides or antibodiés herein by higher
eukaryotes may be increased by inserting an enhancer sequence into the vector. Enhancers are
cis-acting elements of DNA, usually about from 10 to 300 bp, that act on a promoter to

increase its transcription. Many enhancer sequences are now known from mammalian genes
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systens also will contain a Shine-Dalgarno (S.D.)

sequence operably linked to such DNA sequences. 10

Exanpl es of suitable pronoting sequences for use with

éeast hosts include the pronoters for
(gl¥bph etpsteeg albennt, e-fetopastein] kid Zesubin). e Typically, hddreder, one will use an

em, 255:2073, 1921%0)] or other glycolytic enzynes .

enhaneekfram agukaryotio goll vichs | Bramiples xncgldgal@ g\i@%eyhancer on the late side of
e gl S0 o 2RI ER A, 0 ExORR SSiey i Bphancer, e polyom

enhaxcek omdiselateyide \ofittiee tuplissthoxytigiieand adenovirus enhancers. The enhancer
phosphof ryct oki nase, gl ucose-6-phosphate isonerase, 3
mayshe slicph HP o Veater #hi pesstiomyrenditte the endieg sequence, but is preferably
j ' se, phosphogl ucose i sonerase,
10{51;]&&1%3?5@%2%%@?3 %%ﬁ%e%&e%yeast pronoters, which are

i ndBxipldssioprebmke h&dhﬁVEMQ.gfdﬁi@ fesdelicBlilso (Rthst2 iyt MG&t, plant, animal,
of transcription controlled by growth conditions, are
hupge, o gheleated cells Giem pther andtbellulardergynismgle wall @, contain sequences

nedei &‘é)rctﬂé %{ﬁp%ﬁf%cciﬁﬂf#g%@ﬁﬂﬁﬁgf& gtgﬁ\rhaz{jnagt tlh\e/ TRNAY "Sieh sequences

assocl ate

ard @indhbsly v SN frofll the & Ahd) RRYAfmanP RO wRRAFated regions of eukaryotic or
dehydr ogenase, and enzynmes responsible for mal tose

e
viralh N4k aer oddNAS. | | Blaese oregidhsi rofthia \nacleotide asegments transcribed as
ronoters.for .use.,in yeast expression ar urt her .
P°§8§%’Ff“§eéi§ﬁ?$“%$ %@eﬁﬁaﬂﬁiﬁﬁiegﬂm he F@%é@%ﬁgg the polypeptides

or faipsales ABsdpBed hekld. s may be controlled, for exanple,
by pronoters obtained fromthe genones of viruses

s uc Btill othsp nyethmdsy vactms, ahdlogtaelly suitable fokaddpfatibndd th&Gthesis of the
s b ST s Covch oo Meporire
; VA rBhlO%i . PARE I.ru .
in GESKEGRUE i, UGN ) AU 41T Rl 30 1979

11'hoehene B 116,098, the actin pronoter or an
I mmunogl obul i n pronoter, and from heat-shock
pronoters, provided such pronoters are conpatible

Wi th theghost peellins ¥he Knpidadd iRyd on of

nuclelc aC|d _ anti bodi es

her €iene mynphifightton andionrexptesionayayp dei medsae®eth Ay sample directly, for
exl nﬁertl ng an, enhancer sequence into the vector,

ey &R vetionalyonthezn bloting, Nesthem bipttingio quantéate fhe transcription of
t 0,bp, &h : t .
RATILAA it RO, SR B0 ROTRIH, By s N

anaty'ses),novh ki@ WbridigimioRpudiBg atiprieRefely 12béldd e, Based on the sequences
e] astase, albumn, a-fetoprotein, and insulin). _
provided chereip,  Adigmptivelyopetihadies mep ben empinyaddbat faromecegnize specific
r ' Vi I Us. | es .includ 0 .
aogHSE Wi B thbloes  HOR' Eietts. 367 RGN pyprid duplexes or
DN@bproldif) dépleyes. e aaibaIRIA! @ thasbERbEIY RiPIHR84ay may be carried out
enhancer, the polyoma enhancer 'on the |ate side”of

wherp ghe dyplexcia bpund tord syirface, a0 dhat apo thierfosnativmarfaluplex ofitthe surface, the
B GBeTRpbo ) ES RRSEES 2

pr ef;edeedpYession, alternatively, may be measured by immunological methods, such as
immunohistochemical staining of cells or tissue sections and assay of cell culture or body
fluids, to quantitate directly the expression of gene product. Antibodies useful for
immunohistochemical staining and/or assay of sample fluids may be either monoclonal or

polyclonal, and may be prepared in any mammal. Conveniently, the antibodies may be
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| ocated at a site 5° fromthe pronoter. Expression
vectors used in eukaryotic host cells (yeast, fungi,
i nsect, plant, animal, human, or nucleated cells from
other multicellular organisns) will also contain
preuetbagast theepdgsptides desctileel hereinianagaiast D§ynthetic peptide based on the
transcri ption g the nRNA 'S

. for stabilizin uch .
D@éqﬁf@wégs R@Vﬁ@%&%ﬁ PEAINS) SXPSEROUS ffmﬁa%f@seﬁc toANA encoding such
i RV r . i ryotic or
po&lir gﬁ&é%%l\%[si a%trlﬁocdﬁﬁx@? eﬂﬁéedsf@é? %Cg%sﬁg%ﬁ?%?ﬁ gi:l}/eolt i de

segnments transcribed as polyadenylated fragnents in

t he untransl at ed_tpor_ti on of the nmRNA encodi ng the
pol ypept ivdes Huifiga Palepeptider i bed herein. Still

ot hgf, et ect o 5. 1204 hos uitabl e f
ad ag{c’ﬁ oér;foﬁlglyt ee?éc;% &? eg:‘fl-? gmo Euﬁé%élcgu%of)é 3%6’? ihé’g{ SFH lysates.  If
mafibrahedb@s], decar bd ededied Giom tHe membridie NRIg ¥ Shit/#E dbRrgent solution

cel|l culture are described in Gethi nﬁ et al., Nature,
(e.g93lr8owX6 A90) 198y ; envamrte cleavage., Kgllsiremplogst 40-expression of the

: P ..117.060: . EP. 117,,058. 4 [ Ge .
polybiPides ShpiRisy FoeuPah GG i pied A, Tt SR IreL or chemical
MERKE) SRS hPRedPBYXhNR c RS oAtk atibn,anShaRic sl dHérufsdd, Yor céIPfr)]/sing agents.

exanpl e, by conventional Southern blotting, Norther
bl otlt may be dgsized ta puefy tize pobypeptideptiroantilodiesRidacribed herein from

redo SRR celprotEib ot ot PERREP SRt yRePOwHE Frogsies are exemplary of
suftatie icﬁigﬁ'ﬁbﬁ&[‘aptH@édﬂﬁbsa'b)ﬁ%Eﬁ&ﬁti%hebﬂ _ 42068h R cIMBP Coolumn;  ethanol

based the sequences “provided herein.
prefipitationg fevelsy phaset HBLE: ebrommafogreplonmt silied drhext a cation-exchange resin

su{]ﬁ%‘oﬂﬁiéé? c%%%%éfﬁ&@%&s %@ﬁgﬁ%%lﬁ% S%H%?Cégééagiogr gel filtration
usiRATd {E, @éghz?&éﬁs(i-'fgp Brétdh! R%{p 054! &M&ﬁs%yreﬁl%ve contaminants
! th rrred out W e

abel ed and assay my be ca here 't
sudupd BG; iaad moataldchelitiag solhimsde bimd égitvpedigpedtfbrms of the polypeptide or

formatjon of duplex_on the syrface, the presence, of
an ?ﬂqryrﬁoﬁgfﬂwtma&%s eh _QfQﬁ%!BIPéBE‘%[?é?PIbB’aé{ eRtpRlgyedzanfk such methods are
d I .
o AR R Bt IR Bl TRIDBGAM R Brgtog. 182 1550
Scepieaj KrorginoPufitdiiono Pririciescatd Pracifre, Springess\derlagf Nest [York (1982).
culture_ or bod fluids, to quantitate directly the

Theg o Stsr(% sslected all dependhfpp swaranle, gp fthe nptgre of the production
' ' ' LA 0 of sanple
proo B RETad AEDSRIf pO Bl SRRy S5AREED PTG
may be prepared in any manmmal . Conveniently, the
ant i bodi es may be -28 prepared against the
pol Ppept 'é@&b_gﬂéwo herein or against a synthetic
pepty.d . S nces, provj ded .herei n.or .
b ani e teraf Sl oS " PHERRRS SrBRUleiE o5 ST an antibody.
Tegtaligiee Aot drspraatctibmt bmﬂi&aiea,nmcﬁm;gdpaxgcmngp @sdrotnal, humanized,

_anti body epitope. 5 5. Purification o ol ypepti de
bispecific and heteroconjugate antibodies follow.

1) Polyclonal antibodies.
Polyclonal antibodies are generally raised in animals by multiple subcutaneous (sc) or
intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be useful to
conjugate the relevant antigen to a protein that is immunogenic in the species to be immunized,

e.g., keyhole limpet hemocyanin (KLH), serum albumin, bovine thyroglobulin, or soybean
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Forms of may be recovered from cul ture medi umor from

host cell lysates. |If nenbrane-bound, it can be
rel eased fromthe nenbrane using a suitabl e detergent
solution (e.g. Triton-X 100) or by enzymatic

tfmse?avlabkbltocemmgenp[b@emanal exprdessatizingf agehe e.g., maleimidobenzoyl
u&o l¥‘% es or nt| bodi es deSé{l bed, herei.n can be

SuiPe Hﬁ'@b& ;FS% %ﬁﬂ%. thapugly  Gypieiec Apsidups e ArBydroxysuccinimide
tlﬁH hi a =

(et B85 IR 9 n 9L ALY, SEENA AR08, whre R
am:‘ld{ [axe lﬁdy:ptrhkenmlqvmmk}di gﬁ)ups dainpladiof djie aiRts mdech may be employed

from onmbi nant cel | g{eotel ns_or ot her

er. el
“‘{)Bﬂ? &P dose§°mP fdluvan Aed MBeddMeadjnyant e(mmpbnsyhoryl Lipid A,
oe
syithet® *%e%%%eigﬁ“ﬁ*ﬂ%%@%ﬁ%ﬂ YRR arafop g b Rfected by one
sk'rlmaenﬁm thaaboMFah&e etﬁeﬁn&hwbﬁphy on silica or on a
cati exchange resin 15 such as DEAE;
chr SnBeals | #s; llemsnnAeEagamﬁtmmeu Ankgan; aimemunogenic conjugates, or

G B im0 24 S0 ATy AR st or i,

re@:@éﬁ@l@)nﬁﬁm% SolGMedof! Bfeundde d}ﬁ;?l B s

to bind epitope-tagged forrrlrs of g(pypept eﬁgé&ﬁ% the solution

lma'chierlbd@yat nyaitiptasitese Onedponth laten thed animalsidie badstahwith /S to 1/10 the
uch nmethods.are kpown in the art and

R S TR T
inj BN AR rRsliiple s ( @%)to fglg‘tegﬁ‘?ﬂgélatf 2! ik Snfhals are bled and the serum is

Purification: Principles an
asgped fogentibvelyi tiler, Asmaloark bod9&Phntil tdeltfter)pl’atefaus: aCbmjngates also can be
maﬁlt elgf%) el ect f wi || depend, for exanple, on the

& OB IIRLO) SR HORTOIeE bisioss. Aley oesreEAmg agents such as alum are
suil I I"mg’? body produced. B.

Antél%%gy}aglrﬂ%g%{g?ﬁon (}Fsr?%ggeértm n enbodi nents of the

invention, the protein of choice is an anti body.

Techni qugﬁ for the productl on of anti bodies, including

pol ycl on taval antrbedigsi zed,  bi speci fic and

het f . lycld o .
e R —
antllmdmdt e tlaaﬂlmhi\lqﬂudiyanﬁbbdlw kempHting i popifiaticiCareGllentical except for

ﬂ{raperl toneal (ip) i né ections of the rel evant
possihls gaatuzally ercuansy anutations nend/ere nesttramslational modifications (eg,

AR oo YR AT OG0 ) S, i, e ot

I nmunogehic 1 n

"mémydieial” indigués HRelEacEmof fhd hntiliR UM abD VBN ? a %’Mhﬂ@ of discrete
thyrogl obulin, or soybean -29 trypsSin inhibi
anu:qu;f@ a bi functi onal or derlvatl zing agent, e.g.,

tmr51l Ir gbln%] &?{ %’Q"P%ci Cddﬂq'_ m de%&gcf?&s otﬁ% g‘gb 4o method first
d ﬂbécbb IKd |
esgnhy hog K M%S‘ﬁcrlhér ngdrt&héeg)sl‘zﬁca_tgﬁ tei%zr‘g:eﬂﬁgi%e xﬁydécby r&ombinant DNA

methede I SaBaentNo.cb&l6,56My | groups. . Exanpl es of
adj yvan ich be e 5 i ncl ude Freund's
conjéﬂ %‘YE‘% da RS erﬁfxﬁtgﬁf PPEORriate hash AMEah sYely ps a hamster,

is iknRirAzeA) as heremabove described to elicit lymphocytes that produce or are capable of

producing antibodies that will specifically bind to the protein used for immunization.
Alternatively, lymphocytes may be immunized in vitro. Lymphocytes then are fused with

myeloma cells using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma
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synthetic trehal ose di corynomycol ate). The
i ‘mruni zati on protocol may be selected by one skilled
in the art without undue experinentation. The animals
are i muni zed agai nst the antigen, imrunogenic
cetlofiyadimed, edonavonad evribadies: eBritiples whi (Rragricee pg.59- B0 Arademic Press,
19%{6 5 g or the protein or conjugate (for rabbits or
é 10 respectively) with 3 volunmes of Freund's

Coanf fnal] iQMgﬁuﬁfgdﬁ w'ep?(%ﬁl%/rlgclhg tlﬁeozljrﬂgm%]g eﬂrotem ?Iha fusion variant

i ntraderma
tharb fraGenanlly bﬂbﬁt]ﬁlpheﬁahbﬂabﬁ lindpHdclest(MPBLYY @ 08 if cells of human
amount of peptide or conjugate in Freund' s conplete
OrkgR @%HPSIW suiselgemselduer lymplesode gelli arpupser pf eonrhugean mammalian

t ter..th l s
RS B AR RS ALA E OBGRTMD B B2 e s
suiteblgt fdingnhgdnt,t hﬁzht 4 @blyRihglepaUslycdlony UBah 5 hdbs@oraell. Goding,
be 15 made in recombi nant cell culture as protein

MP’G@’-IIM Anpipedies: a"ggtceré@tmdg"ragm dcedaptic Lresal( LAROpp. 59-103.

Vondet B PR P LS S b s E eFRBARES: gl partcutarty mycloma

ceflbtoFi fagehtf bevine aRaPMInddn 8AgiAf @J‘d@ﬁIya%ﬂ 8t |nibuse myeloma cell lines are
hormgeneous 20 anti bodies; i. he i ndi vi dual

ergprieyasodiles hybrigeha icalls thive m@mb(hmmmedeé andgmowndh a suitable culture
TR R ey e —
thé SARRE, ZHrRMS m ﬁ@ﬂ%éi]@nsﬁort% if e gé:%ﬁﬁ[‘tmy‘eibma cells lack the

m nor anounts. hus, the nodif monotcl onal

enzymie chwemllme guaniae tphospiforibbey] amdrisfevabg  GEGPRT direHﬁ’@Te), the culture
crete .anti by For exanple, th

f i 06,
%Xt oA bbb faicalyw ﬁle’nﬁﬁe&siygwf@th% RyBppigaRgand thymidine

r
iy 491éﬁﬂ()1‘§t71%° ﬁgériédcggﬁrg%&n% bwzé%%% TR cols.
met thd&n(eﬂJ ﬁm@mﬂlevd ni‘jrelonm BdlEs, &6 fthosel that fsehefficieitipsupport: stable

od, n:ous?_ of her appropriate host_ ani mal, such
5&9 Mﬁ%ﬂféwn o gty % seletedhwntihodxmparducgseilssad are sensitive to
u
@ Ih8dlpr 0 Sga%{@t%%s 'gﬁ Qéé ?&ggéec [ é‘%ﬁ’p@ b'gfelg&? lincs, such as

thcbdeedqmveﬂ dram 04OHCE2Ir andTMBfE-l litm@.we tiinogy palilablel ffom the Salk Institute

nphocytes may be inmunized in_vitro. nphoc tes
cqth ramon&e@aprmmmquecgﬁfanee U 3 7 o8l (ang derivatives thereof

e.d USENA %’35 zﬁh’lﬁ Rem R XG eng l?rl oliect ”p/lgmssus Virginia
yRoTaRsRan) pyalElh Aol KRG SR GBS

USK| Hunpinatiydoa Bﬁ@ﬁiduﬁ@huﬁ@n ﬁ&eﬁﬂ@e{&ﬁ@é@mlﬁs%ﬁ&w been described
1986). The i mruni zing agent will typically include the

foraﬂleulgeﬁlﬁ%wprqﬁt@mndnor@ qnay entlhpalms zbetady dsmunol., 133:3001 (1984);
Bré?égﬁ{légletk Y Jﬁ'okg??naq d{ntﬁigﬁg? :I‘%c hoc te? ‘é%naz%gﬁorzs, pp. 51-63

(Mapdct BRKER] InS., New YOR)198Jg Cel I s are used i f non- human

manmmal i an
Culture medium in which hybridoma cells are growing is assayed for production of

monoclonal antibodies directed against the antigen. Preferably, the binding specificity of
monoclonal antibodies produced by hybridoma cells is determined by immunoprecipitation or
by an in vitro binding assay, such as radioimmunoassay (RIA) or enzyme-linked
immunoabsorbent assay (ELISA).

The culture medium in which the hybridoma cells are cultured can be assayed for the

presence of monoclonal antibodies directed again desired antigen. Preferably, the binding
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sources are desired. The |ynphoctyes are then fused
with an imortalized cell line using a suitable
fusi ng agent, such as pol yethyl ene glycol, to forma
hybri doma cell. Goding, Mbnoclonal Anti bodies:
affipityrant spexd ficitdotha ahormelondcadiboiy c&r bes detérhtiB&) by ppmunoprecipitation
?39 103. Jmmrtallzed cel|] lines are usuall i
or Vaawbwﬁ@d bingiAgassan TEh|as paloimEyneasssy )ofraenzyme-linked assay

(E]ﬁ:lg S Qkh E@c‘f’]ﬁ%ﬁ 919(}’ Fé@%@aﬁg l&ﬂ%%% gf zﬂt Hﬁ.ﬁ@ﬁn)(ple l:ﬁhdlng affinity

USE nes are

malyym:r d&mﬂealuysmbhsammpanﬂ a0 M&@dﬂsﬁdetaﬂd LidIMBidchem., 107:220
a suitable culture mnmediumthat preferably contains
b or nore substances that inhibit the growth or

sur )ﬁfﬁ\é? Ihyi?r{;dc{rﬁ%zb 8elf§nirg §c? ‘iimﬁ@fi‘ ﬂ?a?ré)?é:deulqg %ﬁlg’gq(gs (# the degired specificity,

exa ent a nmyel o

affeigy am/h:y REERL hh@ R1Gda Ve b RABNHE bpsmhmh% afikitiBh 3 6cedures and
(HGPRT or HPRT), the culture 15 nediumfor t

grorwbby gavidasd u;qﬂmsial(ﬁydmgl suprek | Suiableypdtesmmadiacfor this purpose include,

o AR By OS2 BN ctmoy e o

in W ﬁﬁascﬁés&ﬁﬁfo&@ﬂdrﬂﬁﬁﬁia@' i zed myeloma cells are those
that fuse efficiently, support stable high-Ievel

pr o@ihe mameciohalaantiboduy sbrctetl dystbe subadanes are suitably separated from the

R R AR TR —
pro@bﬂttréhesd&ﬁeisoﬂﬁ bidGe, profehh @@Sﬁﬁaﬂ%@sﬁ%l 5 f?/p%ﬁté‘ Eid8inatography, gel

C- and MPC- 11 nouse tunors avail
eletsmghorassst dialysis, orGdTihitPelwpmiatngraphy. Cent er, San Di ego,

o o odaig e Sy oSS TN R, s s e
desEHbdd Qﬁmgy%tfﬁil Nd!' 9, l 6@Ct ﬁnas Mﬁmwsabovy IpN A encoding the

USA. Human nyel oma and mbusé- urran et eronyel oma cel |
mohodiemal ahtbodies/ s feadily Belntadi andcseqhanced hang rcodvmﬁmﬁﬁl mbeedures (e.g.,

hunman_ .nono ant i bodi es (Kozbor J.
by ysing sbéqn%:%@say propss Hap ges fapakle of bm%lrﬁﬁﬂeeﬁl&ﬂﬂm gensggncoding the

hea R et R 1 B CBP T oma BBl B0 Rutprgfrd souee

of such BNAh Oneblisclatad, the DNA aiay bgrpdaded dnto expressye dledtors, which are then
production of _nonoclonal antibodies directed a alnst

Uwfﬁéte&ntmcg@ﬁst eslistwich AsyE. eafe colisn dimign pae gells; ¢lingse hamster ovary
(BT o0k R 5 B RAGRG R HY IPgEBL g g, in o

to Hndekisizg MmescYonas URKibodies aﬂlsqcmwwmﬁﬁaaﬂ Ho@l AINT Review articles on
enzyme-1inked inmmunoabsorbent assay (ELISA). The

recombinaRteXPERSFigMIn hacipria af DA prydedi amquy inglade Skerra et al., Curr.

onfBh i RRufL, REE3FRRAR Bt el RER, B i goros 1992,
Pr elnes atttiNer éhiBodiine, aitibodids dkd ibBi fsdlafkd dfrsmeHitibod) tphage libraries
of the nonoclonal antibody can be determ ned by

genﬁrmﬁsﬂnuﬁm&ﬁwpteﬁbmqw deseribpgl imnMicRafferty er bi. nnge aE8:552-554 (1990).

Clappll yer. Hita comneaes AmDLeaslyERE) 8 elohnion D 222:581-597

(1991) 8éscribé& Qthe GIARRIE of RhlttHeN ShcPhiih Lahtibodies, respectively, using phage
libraries. Subsequent publications describe the production of high affinity (nM range) human
antibodies by chain shuffling (Marks ef al.,, Bio/Technology, 10:779-783 (1992)), as well as
combinatorial infection and in vivo recombination as a strategy for comstructing very large

phage libraries (Waterhouse et al., Nucl Acids Res., 21:2265-2266 (1993)). Thus, these
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may be determ ned by the Scatchard anal ysis of Minson
et al., Anal. Biochem, 107:220 5 (1980). After
hybri doma cells are identified that produce anti bodi es
of the desired specificity, affinity, and/or
techuigies ary vidblealtdrmatoes tatradigomsal nwinonledalantibody hjtigloma techniques for
i.on procedur, and grown by standard nethods
1so?a@88lolﬁglon§&lﬁpg)anu§9ﬁ1@%b| e culture nedia for this

Pur BAS HNAG i i
P Ry o S PURTRL B Rl 988 e o
huﬂlﬁn hem\yl- wnd Hghtachairi @:ﬁlstaUtTMIﬁamm irBplapearofihe h’ﬁhﬁ)logous murine sequences
cl onal antibodi es secreted by the subcl ones

(Ussqu"&B! Yost§4p.ab EMPrERen: feal. dlve. V! dead.-uie- Ta'%a §Je§851 (1984)), or
by féoléhlfd.nﬂyo ﬁﬁ{gug}r g%ee o ]nvu%gélogﬁﬁl. coﬂggngeg&zlglﬁ%: %ﬁl or %atrt .of the coding

seqﬁemp e @s aondiveivasylodpid | patypepligaat ayprpiy su@B| non-immunoglobulin
el ectrophoresis, dialysis, or affinity chromato r aphy

polyBeniidan aleshbstitaind ifordhe é@sﬁ@}' demsins i9é anra@tebdesly or they are substituted for

thed%%gﬁg df)gﬁtns%gmnge al‘g.'li&?egls llélﬁl% SJZ% og D bgg_'a? ' Igggtg ai c%‘{ﬂenc bivalent
antﬂﬁ»ﬁ?@bﬂﬂnﬁﬁ on@%ﬁﬁél@&ﬁhbﬁﬁfg‘ e dia®Mgl spedifidithy Kot an antigen and another

i sol ated and sequenced using conventional procedures
ant{gsngombinyg sids aying spgoificty futa difepnbivdigenhat are

rondy SmeborROAL “UgRS dsperkie Hrstia R B DRy el the reparation of

whith3s W6l ih $hé B VFmaé( DNXE e rrﬁ(ﬁﬁiodS RRERRs £oRfbimME Bxpression of
DNA. Once isolated, the be placed into

1mmm§@®lmn lightc chairs , anvlha chodified ﬁlhary chaiansThe thedvy whain is truncated
\té(eagells such ag, . .coli cells, manC(IScef&Igp Al I
ge"éFﬁ 20y, ROt inythe ¥ region ’éﬁ—@“’é’é‘?‘l°§t Y fhangrmssigking Alternatively,
the el tehe RAMAEHIaY bR SRERrd W ARIMERbbind ool Bl or are deleted
50 ae&optnvamntrokﬂtmkmgel Isvitrigemiethwdamatd alse suitable for preparing monovalent

(oo B Erer S en e fododice, IReRs Bareob PG Fob fragments,
ook b 5057001893l 20 w&# G, | munol

Revs. 151-1 er enbodi nent,

ant Chimhr&sord@bnﬁemhbodhai eldo miynbapicpiyedyn phagasing known methods in
I i braries generat ed usi ngi t he techni ques described in
yofetig rateiry cBemighry, inglyding thepggingelvings grosslikang agents. For example,

a#’?i’ﬁp jﬁg Oéya‘{l&&? ﬂgl% g &gﬂ?ﬁg F%é%%%é g:g:gmwaérk%y forming a

thidekteer oot at Eimnplés wfrsuitsblandagenttefor ahisi fegb&sinclude iminothiolate and
respectively, using phage 30 |ibraries. Subsequent

methyhfineeaniobptganidalene t he production of high affinity
(nM range) human antibodi es by chain shuffling (Marks
at al., Bio/ Technol ogy, 10:779-783 (1992)), as well as

conbi natg;)rl al Humhrebd ahvilvdtksi N Vi vo reconbi nation as a

strategy for constructing very large phage libraries

( WaTks agibodies of the inventisn may firthereemprisihupraized 26 diuman antibodies.
1993 Thu t hese 32 tech [ € vi gbl
F‘E‘E?‘iwlf?'?‘?ﬁegfi“8“th.“§tﬁlf‘t t%raF‘“HBR’ogT‘% SSaffFi %B‘&“;‘?“C immunoglobulins,

imrAR SRR cheiab Bl Ga8Mheh@ thereof (such as Fv, Fab, Fab’, F(ab’); or other antigen-

binding subsequences of antibodies) which contain minimal sequence derived from non-human

immunoglobulin. Humanized antibodies include human immunoglobulins (recipient antibody)
in which residues from a complementarity determining region (CDR) of the recipient are

replaced by residues from a CDR of a non-human species (donor antibody) such as mouse, rat
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i sol ati on of nonocl onal antibodies. The DNA al so may
be nodified, for exanple, by substituting the coding
sequence for human heavy- and |ight-chai n constant
domai ns in place of the honol ogous nmurine sequences 5
or I(abbiBha\F?ag dretdebived spesﬁﬁjtg,ﬁel‘ﬁnivp and sapacityet InsbmeRnsiances, Fv framework
ﬁg Acad. Sci. USA, 81:6851 198ﬁ%§ or by covalently
resa Psn rh ghet bumpan lmm‘ﬁﬂﬂ%lﬁb%‘ﬂh ArenTsplgPth §Y SegEIRIding pomshuman residues.

tre8lanhbiSuiE0M:0 oS SHIRE el e AR ARG AR iR the recipient

non-1 NMmuno

antﬂwﬂy peptindhe aiporisd USDRt Ui @dnfenork %@quﬁﬁﬁé‘s‘; ah gtasml,Nhe humanized
of an antibody, or they are substituted for the
antipgdy 6l comprise Aebstamtialie alh el iehkeastcaneorid @icslly éwes vagigble domain, in

whi%ﬂt élp%qysuﬁngtaﬁ{lﬁg} gllaotc IEH | mr?%ﬁﬁ@% %8}rﬁs§3n§r%' &%gé/ of a non-human

en-co

1m1ﬁﬁhﬁi§lébtﬂ1ht ¥nd Gill @@ s’libbﬂaﬂﬁzﬂlyﬂﬁﬂ 8NGO R regions are those of a human
antigen-conbining site having specificity for a

immpcietain camqngweqwenﬁh@ bhoasizedantitody opimally slso weld comprise at

L T W e T R

1mmmyd§1mnr emebwanwam& 835 912-935 wgﬁyrl@ﬁblﬁﬁmﬂ B al, Nature 332:
light chain and a nodified heavy chaln "The heavy

3236112&4 (1988) andRresia.ddrt SOpjenSratt] Jiok2: 493-5p0(192).n the Fc

W CEhoR? Gy Rt AL YRR A6 PalikaRNe Hthp a5, Generally, o

hurS4RSdd! b8y Wak Bn@ RISt ARIDGcRE tdiduls 'nﬁktﬁiu@éd ﬁ{tS it from a source

deleted so as to prevent crosslinking. In vit
whighk ti$h ods-hamen.aTlxkse :mntlmhiaa dnaino pridpesidngs aremﬁlv:nlreﬁ‘etred to as "import"
ant i bodi es to duce

feS'gm ¥ délgegrﬁﬁxwg%f gﬂ&hﬁ%rmp%bv B’E an. Humanization can be
essg'ffftiﬁ O Cﬁlﬁ&l WIMné o glc;de&f]{mgllé?%& r&g%rk@rst ﬂﬁles et al., Nature

neric or anti bodi es al'so nay be
321 2pE5ed 986); \Rwuhmanﬁlem gl ,kNamne B32:B281327 (1988Y W drhbeyen ef al., Science

2358} e Pk 1HE o raouigh, ulshuinge odenicitn 2>% GBRsgvgaces for the

confcegé’tﬁfdixgcsteﬁg?n#?% g?% gnuﬁ%tg %&ﬁ@a qn%fcgpd%y SsE:iI@ @Har%ecp Yantibodies are

chimedg @ntibodies (18, Papunt (N e4,8 16,560 wmrdi\mtshbsumiaﬁyaleﬁk than an intact
nmet hy| - 4- mer cagt obutyrimdate, 25 3) Humani zed
hunggey ya5ighieclomaim baschpenisubstisaied by theccorisspandingsegagnoe from a non-human

spe o tﬁ%’racg&fgpﬁdlﬁﬁu%lﬂ%ﬁbﬁf gs ere (tgﬂgﬁﬂ( uma na%? 'bgtril S bn \arhlch some CDR

umanize

residiic® &l pRsibly so FRY kealiies @ﬁa subistifieiony @é%itlde@ fedidlafglogous sites in
or fragments thereof (such as Fv, Fab, Fab', F(ab')Zz

rodent agtibrdiesant i gen 30 bi ndi ng subsequences of

d d
Fr ol Ao o MR VAR RS, BB R SL iy T i in making the
hundn@det AtiBOARE i4 FEH PR td)Sedube GhitbedidityaniAcbsidiy tol the so-called

whi ch residues froma conplenmentarity determ ning
"begtdil mﬂ(crdome scquqme of trsi yariable demain okptadentantipody is screened against

the éﬁt{srlfzg %3 f Ofvggal? oPn%;“r?é‘eq%Efc%L.e Slt‘htg ?181?1%1[1 sequence which is
closest to that of the rodent is then accepted as the human framework (FR) for the humanized
antibody. Sims et al., J. Immunol., 151:2296 (1993); Chothia et al., J. Mol Biol., 196:901

(1987). Another method uses a particular framework derived from the consensus sequence of

all human antibodies of a particular subgroup of light or heavy chains. The same framework
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-33 or rabbit having the desired specificity, affinity
and capacity. In sone instances, Fv franmework
resi dues of the human i mmunogl obulin are replaced by
correspondi ng non- human resi dues. Humani zed
magritei Usod ifersseveral diffovers dnpranized netbaotlies @Qhnterher anl.e Procidéitl. Acad. Sci.

el in the recipient antibody nor in the inported
USHoR 4353 VSRS rsetett fher gl n LS e burmn zeq
e L e
theoantigeb shdnither! fayorable iblogheal PidRenizgi O aclievetaordall according to a

t hose of a non-hunman _inmmunogl obulin and all ar )
prefeirrsh mpthpd humapized gntibpdicsprey rgpased by acprperss of gnalysis of the parental

ST AR MR S T ————
paregiabindohupinlidedRe@fendss. I THREN Q@ RbdhalinfMGRigRIbulih @&dRI are commonly

(Fcé, typically that of a human 10 i munogl obul i n. ) _
avallghlesndtarg familipgto thesegskilledsippthe 28 (Gorgpyter Mogwintasrg aygilable which

il 8 e e 3 SR SRR e of et
canldiHe irdinl 8o £1OPuliiU SRfcAdts | PRShREoR 07 thede! dikRaypérthitshghalysis of the

art. Cenera ggé a humani zed anti body has one or nore
likelyirple oddhel rasishies ire thei fanetiahingdf thet candidateriommunognbutin sequence, ie.,

e e B SR s o DL AR Sfhumoglobutin o bind i
ant{gRA] Wy BSs wik 10 r@fdieh ¥ 6&bd1ctE PSRN It @ Rom B PEdipient and import
vari abl e dohai n. Humani zati on can be essentially

sequendes sodbhtfthé desiied gantihedynetiananderistic\V¥urheas inerdased affinity for the target
co-workers, Jon et at, ,Na e 321:522-525 (1986), )

antfgeplSh Ao I Bt S 3o DR sk (e g0, ARGy substantially

invBF T oY 239 %-.1536 (1988), or through

mvngg?il in?tﬁlhﬁgﬁg%lgﬁtﬁb@% or CDR sequences for the

cor Vespondemy € dherfomsanidedaattibodp @et cdmelyplated. For example, the

Accordingly, such "humanj zed", anti bodi es are 20 L .
hurpgpized: pptiogdy; way HJ@sala o afigataeny sugh gggas gab, which is optionally

i s t i ' t . :
colf 9568 B 95,00l bl ok 57 36 geg B mmunoconiugte
Altemativdpothei lngnavpdenaibolly anaya bacin- ingaca antibodGisash asman intact IgGl

practice, humani zed anti bodies are typically human
antPRdy-hodi es in whi ch some CDR residues and possibly

sone FR residues are substituted by residues from

anal ogous sites in rodent antibodies. 25 The choice

of humang)var i Halngn dafibédies, both |ight and heavy, to be
used in making the humanized anti bodies is ver

. ung .bod y .
i pd$ faaltemativedghamanization tuaanantipediey eAnrhy gepetatad. For example, it

. - cal . be It d, sgguen fa. 1 he

s 3857 Baris o i OCel, AR antmfe s iReLpitg B capable, upon

imragdraiiin, o{jﬁ)ﬁd@:ﬁﬁg' i €ull iepERGiYe OF hupVhtiBUARE in the absence of endogenous
vari abl e- domai n seguences. The human sequence which is

immgpglobulin predvstionf Fetrexamplrs it has eemdescribesbhrtthe omomygous deletion

uman, framework .(ER) . for the, humani.zed. 30.ant | body.. .
of & JBltoody HEVG g ihine Fosiod 10, BR0E (R giperi R App-tipe mutant mice
resifs.in dompyete inBition ofledloSdbus okRA) profelidie TraR¥&G A the human germ-

. uses a particular framework derived fromthe consensus
hneslgqtmgybgfm gene array in such germ-line mutant mice will result in the production of
human antibodies upon antigen challenge. See, e.g., Jakobovits ef al., Proc. Natl. Acad. Sci.
US4, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258 (1993); Bruggermann et al., Year

in Immuno., 7:33 (1993); U.S. Patent Nos. 5,591,669 and WO 97/17852.
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all human anti bodi es of a particul ar subgroup of Iight

or heavy chains. The sane framework -34 may be used

for several different humani zed anti bodies. Carter et

al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992);

Pr eAlterritively, phdge displawtechnoldgdy ik skl 98 produte hsman antiobdies and

further inportant that, anti bodies be hupani zed with .
antphody {taggientst inpy1ge, ey igrpynoghbling yasiahle: (V) elomangy sensegpertoires from

: . | 0l ogj opert i 85,1 | b\

oG Sofl ! U LAALOF S Bl 996 Hilgboom

Wistet,i b afb/eBicar 2 7p8 8P aIrged), b céording a6 Hiis edchaiqae,ymitido®f V domain genes
t he parental sequences and various concept ual

areheiepef ABdragrcodifet sithesi mgnejRy - giinasnegas nprotevp cgeng off a filamentous

| h i zed,. L .
bacqlfopbB8? 5 ias M7 (TR o CHEFHA S alngtionel, sty frgements on the
surfiéabf Blelphagdiparfitie. HREMsk Me AlBmeN@RE pSisile!cBftalR o fi€sle-stranded DNA

art. Conputer prograns are available which illustrate
coparaef the ppageygemontsabtlections basadi orethsi functionglopropemias 06 tha antibody also
ructures af. selected 10 candi.date i nogl obulin .
resh R GHIAGET of a5 Eete BPoge, HECIBPGY PHYBIDE dhpseeproperties. Thus, the
ha8ahiics sSthe [dT8he lorlfirties’ O BicOB-cbNE Bifist UiGsay Bard BE performed i
P a%uncti onisngeof tehgrcandeisdat eei rrT(r:unogIlgaguIqiiiléri)‘hs)}eque,[ralcg,elr ormed in a
varjetye of fortriats, aeraewyed &, efg. sy Bhinsors Kevina . and IChésved], Dhawid J., Curr. Opin

strehy Bl Spasr i By Sevhel SRMRGRRL Vo s U Fa b ged for phage
dis@gg?b%ﬁsd‘rf ant Nﬁtﬁ@ﬁ%ﬂﬁﬁlﬁ%}%p@%mﬂ&m é&%@ﬂ ﬁxggy 3fanti-oxazolone

the desired anti body c acteristic, suc

antibedies foeda afrallmandont oombimatotriat Hedaryl 6f Wngengedérived fram the spleens of
. achieved. In general, the CDR residues are directly
immBypizeEices dhabsHora ! y BeTER 9T T hEwe idagers can be constructed
: - b . a . f f . . I .
TS Sy S I TR o e o
essaniallp ddilowing the techrgidus hdedyribedayrdidrks stah, asMul. Bidl, 222:581-597

o) ko0 B R s6m U P, Nos..56.32

d 9159 onj ugate. 20 Alternatively, the humanized
an ant i Eogy may be an intact antibody, such as an intact

| gChe Roknigesyof Gle Buamnd Bdebd iR /. Afre alioavhitibl@ for\Be preparation
t o humani zati on, human_anti bodi es can be gener at ed.
of Ingparcmanp¢lenal; antibodies {Colsve! ds Menasliangl gnbbiodies and Cancer Therapy,

ransgeni hoal s (&.09.. mge hat gr aphl ..
s SR 7O BBt e, Al FERERHIS (HBEP smtr,
hun@iit ARGIRS dafl BeNmad® B9TiERoAICIRNBAASN MMeunoglobulin loci into transgenic
i mmunogl obul i n production. For exanple, it has been

aniggalsc e.gbauice Hatwhibke tho endoggnens igehendglebulipf genhie have been partially or

nt.idody heavy-chain jqQining reqion.(J ne.in. .
confiie3r IRict AR AT ool et By pGfionis observed, which
closeBitk@hblei tAAY $2eh ii® hufian 9H ANGRERESE, RhidAR Yol REAYAIdeRRNt, assembly

Transfer of the human germ 30 |ine i nmunogl obulin gene
andgantidbedy rrepertdiregerFhis iapproach dstdesdribedwifor examsplet in AJ.8h&Patent Nos.

558 chothadcs 38030 Saes 00 o5l Sodlile. sgcin, the following
scieGRE-puBfitations: Marks er al,, Bio/T echnology 10: 779-783 (1992); Lonberg et al.,
Nature 368: 856-859 (1994); Morrison, Nature 368: 812-13 (1994), Fishwild et al., Nature
Biotechnology 14: 845-51 (1996), Neuberger, Nature Biotechnology 14: 826 (1996) and
Lonberg and Huszar, Intern. Rev. Immunol. 13: 65-93 (1995).
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USA, 90: 2551 (1993); Jakobovits et al., Nature,
362: 255-258 (1993); Bruggermann et al., Year in
| mmuno., 7:33 (1993); U.S. Patent Nos. 5,591, 669 and
WO 97/17852. -35 Alternatively, phage display
t ec Fiallphuntanaritibodize thayGly vdgeerdndinnviaa by abivatad Bredlls (see U.S.
anti body fragnents in vitro, fromimmunogl ublin
Patgpt Nom$a6 1,010 anshar2%:¢éhe repertoires from uni muni zed
donors. McCafferty et at, Nature 348:552-553 (1990);
Hoogenboom and Wnter, J. MIl. Biol. 227: 381 (1991).

Accordi ng) t o Wakisod)ekhghing, antibody V domain genes 5
are cloned in-frame into either a najor or m nor coat

pr bt edrrin eiveurnstances itherprane adeantagae te ppinp Hatbodys fragmenys, rather than

3 or fd a i spl ayed, as fungctiopal _anfi
whples e Spiile” Sipfn Yyes HEvsn B bl cfi@faboe, and may tead 10
imﬁ%@&y&%ﬁsftﬁ sblid AE&soUs particle contains a

singl e-stranded DNA copy of the phage genorme, _
seMetouso teshhigued have bhen devdopesihfir theoprodu¢tion of antleody fragments.

Troihorafivy s, Fasehvnt YeiRlor o P HaIcebeebhn of g Afbodis (sec,
e.gghﬁgﬁmgw"btcﬁl. SP W?ocglfgmt Pz%?ﬂj}so Qgétftbcf?SZ_@fOﬁi‘le] ﬁ'@f@};land Brennan et al.,

hage di splay can pertormed in a variety o
Scitmrenf2%:81 r @9B8)\ed However,gthesd dragsents KavinowS beaprbduced direclty by

Chi ||, Dayid J., _Curr. in.S t. Biol. :
recsr.n%%f@yﬁs%st (cfﬁés)gabsgvqua sc?glﬁ%@ég&#r%@@%%%ageﬁhewgpmswd in and
f sl
s AR PO L Hog B B TR ol MEH SP ufs s o tpse agrmons.

Antibédy dvegmehtsnean baotisblattidefofr dra antioalyl phiapedlibraries discussed above.
comhinatorial |ibrary of V gepes derived fromthe

Altepptiesly, Bab’13H | Hiagigrie gat bee dirgetlye fropyesed f1gr & gehagd chemically
coupl@ed! ol b RIBRAOakef A O %’9&7%&%1?%%? u%g?gg.?-lm (1992)).

Se array ant 1 gens

Acs®lingabtangthes hpprench) F(als pafrigtente saLHé iiswldtyd Uivkdtbvwiro@ recombinant
e technqgieus described by Marks et al.

hOSFBE@JI culpy. Egh agbli(ab )2 wethjincrezse @ vivoi hak{-life iéﬂ@Spmﬁlle#dEi@ US. Patent No.
543l 36 Bahns3E50E Sho F AE T pi yagmes

SecaWO 33 6B9S,TEIS, Patedt Noa5S72/899 andl al.5abhtent’ 6. 5,587,458, The antibody
preparati on of human nonocl onal antibodies (Cole et

fragmentyasibelsebala Ainean antitedya rrg-Cahdescritreb i phS. Patgny 3,641,870, Such
. Li . 77 (1985 d B cat.ed. | | .
lmeflﬁsﬁqu%ygﬁa%%ngf@%ﬁ%}m%‘?ﬁ%@%ﬁ?glsﬁﬁdﬁg?i anmggi es can

be made by introduci ng human i nmunogl obulin loci into
transgenic aninmals, e.g., mce in which the

endogenodh i ndutibeslydbepiendery EneundMedidbeblogeng Thdrogy GADEPT)
2R 7 Bl ik Bt V) 50550 AIFBPT by congating e
antiRICR & hedrug AeivatAgNeRd "wilith ERRBRSLS. pﬂoaﬁitgu 42.p9 a peptidyl

gene rearrangenent, assenbly and antibody repertoire.
chentitherageptioagent] seed®€: 81/6¢ 145)f toraneacting lanti-camcedfig. See, for example,

) 045, 807; , 806, 5,569, 825,
W@@@ﬁ%@ g:;%t%ﬁg% é’,9§§’%,é7lg'16 and in the follow ng
i 8' ﬂ;é? 'SE'A%%@ té?gié)%?édt Ecglﬁ gmgr/gﬁllgntﬁngt%onﬁ}gate%wﬂﬁeﬂ?nmw includes any
enzym.e capable of acting on a prodrug in such as vs}ay so as to convert it into its more active,
cytotoxic form.

Enzymes that are useful in the method of this invention include, but are not limited to,

glycosidase, glucose oxidase, human lysozyme, human glucuronidase, alkaline phosphatase
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30 Nature 368: 856-859 (1994); Morrison, Nature 368:
812-13 (1994), Fishwild et at, Nature Biotechnol ogy
14: 845-51 (1996), Neuberger, Nature Bi otechnol ogy 14:
826 (1996) and Lonberg and Huszar, Intern. Rev.

usehilniaR ebnvekdng ﬁﬁos?rﬁaté—"e%ﬁ@mng §&>dFugsainw freb digs; arylsulfatase useful for
s

anti bodi es ma 0 be generated in vitro by activated
corgexting| gul@;g@omagmg F}demgs Noto Freec7Tinegs0 etesine deaminase useful for

conye g efohiis - THEARTEe iiio Ik Ayeearet 88 Rictopisgi proteases, such
as Jﬁﬁg%%téasert%ﬁﬁélrézﬂ aghbuﬁfﬁal &‘ar%ﬁsfpgﬂijdaﬁés e%TBéderx);fpeptldase G2 and

ragrrent si zes al ra id ear ance
carbaxypeptidase Apand eaiha:tsuss(wchcas @@ﬂhepslmajarané L), \thati apeigseful for converting
echni qgues have been

PerSfE e R BNBHESTO AT er dralonylcotR B sefiedil for converting

pro¥RizS BR[| MRhiN | B- iﬁﬁgﬁe%lﬁt LithsHhRBR! | QtbdHydl- é‘ﬁﬁvm QSHZymes such

ant’l bodi es (see, g., Morinoto et a J BI oc

as @@mmldah&hh@meuﬁﬁnﬂ.lﬁiselﬂs'éﬂ(IIﬁBanvaﬁﬁig @lﬁbf;&ﬂe@tprodrugs into free
al ., Science 229:81 (1985)). However, these fragnents

drugg f-hesvamase peful s goavaring dlsaga)glemra@@eﬁrmthaﬁwﬂam into free drugs; and

perincrouies, foth 4F Perlity SIS ProerR IR G At Bihe syl for converting
dru%@ QictivGlized Bf QHIEtdndine Oﬁltrbgérﬂe“@tﬂoﬁﬁélﬁ)x%cefﬂ ege fphenylacetyl groups,
ragnents. Antibody fragnents can be iSol ated

reS}!dtvt;V@lm inbofive ghugge Altepnasivekys antibodies swith erywatic Btivity, also known in

t er.nat , Fab' Hf t t
the 135 APRP4Er B B SR Com AR B RTRSERP! B wa%itbor%atof fipepetive drugs

t
b N PR 7450 (T LTRSSt o b proud

as désa'ﬂie)imefalm threletizery af tHeabzgmt & & tinbrroet tpopulitiam

reconmbi nant host cell It Fab and F(a

| TR rrerTags ga8ibe comHiEni: baRadp tHEPIYREBIdS or pibiics described
her@iﬁ by fecRiqudddRell Ikﬂo?ﬁ f"th& TROGC AR iRe Pgéc: Ef L g&&%ﬁlfgﬁ V\Bonal Cross-

oI'ce 1s"a single aln Fv fragnent
linkd@y Ageh85disdissed Ratven tAlenatﬁrsE/Y msaﬁlélpmmﬂnst.bcﬁhprmngaltleast the antigen

binding ﬁ%%c?l? éﬁiﬁg gggl};rli? n]éel 1%3%{& rg_@:%ge 52%; lgqty ctlpgglgzrﬁctwe portion of
an %ngéé of Af invitiidn cah BE @B?sﬁlclﬁt:feg%g%ﬁtr&g%gp;ﬂ@ t&‘flmques well known

peci fi1c or bispeci pendent

in thenary (sze MogliNduberger exci7y dakhe BADYGO4ASIBRIPSAS. The

anti bodi es of the present invention may al so be used
i n ADEPT by conjugating the antibody to a

prodrug-activ g{/*)gc%“ﬁ%mé% L& ggyélﬁésts a prodrug

(e.g. a peptid e agent, see WO

81/ Bikgethfic huftibdied (BsXBs)ainé antilﬁ)ﬂi?dérthﬂﬂiage bhfEng §pRkificities for at least
exanpl e, L WD 88/07378 and U. S. Patent No. 4,975, 278,

twvm@’e@ﬁkmp% ipnding thise ppdhe mm@ro@qﬂwg prateigs chliarnatiyely, one arm
cn SR 531 S R, GRHER i Bi n s
bindXo& tFigEérithy molecule on a leukocyte such as a T-cell receptor molecule (e.g., CD3), or
Fe receptors for IgG (FeyR) such as FeyR1 (CD64), FcyRII (CD32) and FeyRIII (CD16), so as
to focus and localize cellular defense mechanisms to the target antigen-expressing cell. Such
antibodies can be derived from full length antibodies or antibody fragments (e.g. F(ab');
bispecific antibodies).

Bispecific antibodies may also be used to localize cytotoxic agents to cells which

express the target antigen. Such antibodies possess one arm that binds the desired antigen and
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cytotoxic form Enzymes that are useful in the nethod
of this invention include, but are not limted to,
gl ycosi dase, glucose oxi dase, human | ysozyne, human
gl ucur oni dase, al kal i ne phosphatase -37 useful for
ansthernvani thaichipdothp legtotoxio ngat (6. L0 sqposid) argbinterfevori-nednca alkoloid, ricin
drugs; arylsul fatase useful, for _converting ) )
A chpifigreethefsexaion on gragdiogativeg dsqtere beplen). o r Bydmpley (fs knewn bispecific
]N sefu b oag:C t} 5 [ : .
an e RSBl reap RN, (W8 BOTSEEY, gnti-BroBanti-FogRl (USP.

5,837/2B34) LAGHEREBL/antCDEASSP. 5B2¢[337ps serratia protease,
thernol ysin, subtilisin, carboxypeptidases (

btilisi r bo es (e.g., .. .
car Béstigsisfor aakmetaspeaidicsintbediosgre dpeada shegrt.a gpditional production

of [t BRRRHip-L N FRIBRHET: FERY Ao sAPiirising’ St fuunogtobutin heavy
chdifllighf £R8n PaltsSwhbreathd TWoCHaRRXNPRPYITRARE Spedifi@ititd. Millstein ef al.,
converting prodrugs that contain D-am no acid

Nagirp 3051338 rt39; (1883)b dlepausg o thel randam gsseriment of nrotnoglebulin heavy and
. {3-gal act osi dase, and peuram nj dase useful f.or . .

hglato ﬁ@aé?st’i 6seg ﬂy as, agxiogmst é)é()(ﬁ)ﬁF e} fproéeéltla{j Inaégl,re of 10 different
antéﬁdk@%%l@ﬁﬂccse oF Sl orflP bnE RAVEE tcbﬂgcrfgﬁélﬁgéiﬁ@esﬂu&%}é. ZBghification of the

-lactans into Tfree drugs; penicillin
corzeri dmstesyles ughichsispamiallyl Idone Viayi affisity ochromafogidphy nstéps, is rather
ajm dase, useful for conyerti dru derivati zed at .
cumbersome aneh B pFosish 1eIg%, Aren ¥ ox SR propgdures ate disclosed in WO
93 LRGR! _ 2110/ 8695-34 ee drugs.
L L A B oA
al sdckerding tora differentiappresch, atitihodys/ariable domairnseslith the desired binding

rosc,aeioysiion oo the
o b g b ol bion s LSt comin

sodyi) Tone Mol ARG i gy AR R Tl BALE Sonstant domi,
corhipriging aelebst papudfahe dinge, TOH20 et €H3nzgivRs. s preferred to have the first

covalently bound to the pol ypeptide or antibodies L
heayychain, eepstang reginn H{-H1d snntainiag the| sitexpearpsary fom light ghain binding,

prefed i Bl End SPnSR, IR SRSt R nB08te heayy chain fusions

and)iDtissires, e iPtiudmbpivbalin lighiséhait) rainsérgaNintdd bépdiade expression vectors,
regi on of the anti boo_lébo the invention linked to at .

and aggseo-gansferded sl spitable; hast paganison JFhio prayidesnfey gpeapfilexibility in

adjflsglc ' By eﬁé@udsgpfo%ﬁﬁgﬁﬁ Co(%?t tcrtﬁr%te S{)r%ll)lrjps(élg@ge rfrg%g}}%ggnetmb%ments when

ni-que t ; uber ger
uneRfuaPiatios DRt ﬂ:ré’qlgélgﬁﬂ)ﬁdé @Baind %8 in m%)coﬁbt&nﬁi@hgirsviaa the optimum
ol yspeci fic antibodi es Bispecific antibodies (BsAbs)

yielise Taist hoywetieaspassible thanssritha ¢pdigg spausntescior twe of ol three polypeptide
e o 8 S B B 41 S 0 G chins incqu
ratie@Peshis AHIEK vieRis ok Mheh e fAfod A6 @€ ho PREICHRP si ce.

anot her arm can be conbined with an armt ha . bi_nds to
a t In gyppefarred emblodinend of thimapprodebg thedispeciffic agtibodiescark komposed of a

recept or lecyle (e, qg., . ) r. ..FC receptors for .
byt RGO a ey BhdfiviTenbugt DindiRepeieanon oA, and a hybrid
imhfdRlsBulinALhey chaifl-1fht chéin PREUPreVilink ACaLbAE biiRlidgiimkificity) in th
lm defdegnse}1 1macha icsrrs t%g tcﬁe ?gr ;@t én#gen- expr essdlgung}j%1 leity) in the
otherdrin. Bureds found that this asymmetric structure facilitates the separation of the desired
bispecific compound from unwanted immunoglobulin chain combinations, as the presence of
an immunoglobulin light chain in only one half of the bispecific molecules provides for an easy

way of separation. This approach is disclosed in WO 94/04690. For further details of
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30 anti bodi es can be derived fromfull |ength

anti bodi es or antibody fragnents (e.g. F(ab')2

bi specific antibodies). Bispecific antibodies nay al so

be used to |l ocalize cytotoxic agents to cells which
gemtpiesbispdrefid aitibetiesdeeOfon exhuple, Siveklbadile MeahsdemsEnzymology 121:

one armthat binds the desired antigen and -38
218Ab18%r armthat binds the cytotoxic agent (e.g.,

Sap%‘ccordlf%i ahdth .'Ip rrc?a%hgdesr\/lji aman??g}ZqOEf' 'IEI)SPAS 731,168, the

rexa rradioactive I1so
intEpfad¥iebwed a APV almtﬁ)ﬂ%hélb@lesadmwgﬁfeeteﬁqb mlmlze the percentage
anti-ErbB2/ anti-FcgRH (WO 96/ 16673),
of @n{ero@m@gy@nh.arq:mgwerg nprecombg@nt ogl ypulture. The preferred interface

ant.i -

cofyhés 360 b S Bion R B e . O s method,

ond bARokd SR aRiRAMSd 5idB chaths &ulﬂ thla eneifil £ Gikdt lafitibody molecule are
anti bodies is based on the coexpression of two

refilaned rvigh ddrgen sidbehaips (eBaityrobinglor toiptophaphi Compeheatery “cavities” of

1deélpc%ht(\>/}o sn% al fr}?%hoa 65%;51§@Ea&8§%£ I %Ig Igelfiaethgfm{ ﬁffgce of the second
HIEREGASRSRO bY FEI ity 1 %9%5‘199' &*&Lé'ide'%h*ﬂﬁé%tlﬁﬁﬂ 1rloglfd 1

anchal ns, thesggﬁgbru?édo qu;f\1 dromas) produce %1 (e.g., alanine or

thrpatipeit |’ﬂrhs prowdasa méclihﬁlsm foir encarea:suigOtha yidld ofihe heterodimer over other
mol e whi.ch .only..one has the correct

of
mﬁ%‘ﬁg ﬂf-pgodgpﬁggqlmseho IMEIScat i on of the correct
Chr ormt og“égg{?i: heher aﬁfﬁé‘ B Jp)fciflﬁ ga?ﬁipé’mg{)h‘oﬁi Eﬂubod y fragments have been

y steps, er sone,
deqeribeld @t theilaérdarar Eoﬂ an&,rmdpamﬁp ranﬂmﬂwse&ndjeqarepared using chemical

di sclosed in WO_ 93/08829 and in Traunecker et al
linkaggoBrennay: e g6 5 Sciensg 2(&29@15198&@@95%@ prasedurg vheggin iftact antibodies

ar SRR R P ), R G TR, ek Wil B reduced in e

preseicesof dHeedithisEdomplekimpuinegt ebditmhagerist ftﬂ‘staﬁﬂﬂahricmal dithiols and
sequences, The fusion preferably is with an

prqvmm;gm@ niap disalfidg fermatipne oRag Bah' fragmants generated are then converted
to ﬁﬂ&ﬁ{rbﬁ‘éﬁﬁ%@tﬂ'ﬁ%ﬁ%%ngﬂw s. obnﬁa? tHc% E%-Tﬁ%en%fte%then reconverted

erre
to ﬂﬁ&’ﬁb" THBI derivativd to/foroi € KispeciEid ahtlﬁ@clsi v bigpeclit Gitibedies produced
necessary for |ight chain binding resent in at
can bauted@n @gotts fondhe selgctime imppiadiz qagsﬂmﬁe

t he Pﬁ%ﬂ%ﬁf&lﬂ&lﬂ ﬁv }ratﬂﬁz rgﬁcgv%ﬁedo 12?1821? rfggra{“g chhe%fc%hgr %gupled to form

bisp&RAE drBibBNiRS. € SShbyY REWR! & EgNdyfar.e129- 21ADSS 368X describes the
Into a suitable host” organism "This provides for great

profduetiorhof fully humanm}i bispeeific tan@deytE(ab')zpn@lp@llcs oHechoffab' fragment was

sengriely aeo iR iR 78 o cantt sPEIEERH o st Sheient oupbg i yitro to form

thel B%p&&ﬁétdhbiﬁ&d}f’n ”fHeOHisEé’clﬁ@ %nﬁi%dyml{ﬁs Fonfbdl Swasl hblbsto bind to cells
however, possi'ble to ihsert the coding sequences for

ovemxpressn@ thet BrbB2 peotptpepnd dordl lnimamd ceilspae well as trigger the Iytic
of at |east two

e R AR R AR T R B

1 Nl S 0 8 3 s
recapbimzat bell thieurb ihape aisd ibeerndeschibell. e Fonexanpiensaentdietarodimers have
been produced using leucine zippers. Kostelny ef al., J. Immunol., 148(5):1547-1553 (1992).
The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of
two different antibodies by gene fusion. The antibody homodimers were reduced at the hinge
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hybri d i munogl obul in heavy chain with a first binding
specificity in one ann, and a hybrid i mmunogl obulin
heavy chai n-1ight chain pair (providing a second
bi ndi ng specificity) in the 30 other arm It was found

regidinto tfoins raenomiees rand then uelonidizddat Foriraties ahtitvdy heterodimers. The
separation of the desired bispecific conmpound from

"dighadyn technolesy dessribed by Hodlingenelctniflraatfash dead oSct. HéSA, 20: 6444-6448

enc f. .an i nogl obuldin.light chain i.n_on n .
(R R FroRlae ™ ATRAENE O RidERhidnh 385 #RBD, bifp@ific/pliftnt andibody
frap@nt®f TheFRkfich@ombiiss adRRVRHMN aridbls 8bRaRd Vi) c¥fidected to a light-

%2/ 04690. For furt hm-grﬁs'dgt ai |3_§ of -39 gener atCtI 5191 gh
chain ypaahle idomain (Yaddives linkerewhichris doaaslpire fo @lleve phairing between the two

[ .. hods i,n.E | 1., 2 986) . di
dogging o THE Pt M ACHISTAI0E Vi - Gedomvos ob P frigieht are forced
to Pair’ ¥ith ¥e8ecohpPemehAHEVE 368 V%Fdd’fﬁﬁﬂs 8f Rddther Faghidht, MG¥y forming two

mol ecul es can be erigi neered to maxim ze t he percentagde
antigeofbimbing svel. arothentstrategpfer makimgdrispecificdrivalentoaritibody fragments by

cell .culture. Th ferred interface ¢ i ses at
thejige of Sifelsspaingry (GFS) Gheers 5 4P BRendrporifd; oa rHb Y ghn . Immunol.,
158946 (1994y) this nethod, one or nore small am no acid

“side chai'ns fromthe interface of the first anti body
nol Antibedies withrepieatheal twb tvialdnaieg are somlemplatednsFdrezxgmple, trispecific

' t t gph Ca t " iti " of
s S e D TR et dmenie A4k:0 B! chai na( s)
SR BSAESCRE Y R 1 s

moldcthle. shidrhativeby)@a ahé-[goteirnbranimg berconibineiowith@h.arthhivsich binds to a
. provides a mechanismfor increasing the yield of t

he :
triggering mglschle Qv feukeside suchageint wall sergpior sinlecude (g nCRS, CD3, CD28

or BALRR 4T iSeno RRA HBaO) pHFHEN PRI BRBERYRIF (CD32) and Feyrm
(CIIEDGb iab @slfdcls E&1Rldr de®dé HicBhankidis ﬁ&ﬁ@@él?@x&%séﬂn?ﬁiaé b#iticular protein.

.antibodi es’ can be prepared using chenical kage.
Bispecifip antibacisiivay abw begised ko locglizq ¢go®Xicdagnts twecedls which express a

reQSE S0 Wi PsBh ety v e aih inds o
cytdibRizCaden® HFEN rddiBme1ide dHehifor. Ruth@s BOTEBICEDPTAL MFOTA or TETA.
di t hi ol conpl exi ng agent sodium arsenite to stabilize

Angther bispecifii¢c hitdhastyaofdintepese \bénds the tpesteinl efCinkexest dind Uufthetebinds tissue
P forpmtion. The Fab' fragnents generated are then
actop ik ted to thionitrobenzoate (TNB) derivatives. One

of the Fab'-TNB derivatives is then reconverted 20 to

the Fab'-TNB derivative to formthe bispecific

ant i body6) TheHbiesqenjfgut: Amibobizsdi es produced can be

us as agents for, the selective,jmpbilization of . ]
eni'aﬁts@w%&sﬂef Authodies s atga glsp e Withine b yseors: & ethieq Presenh invention.

ol AR oo P B Sy, For el

one(of982)ntibedies ibthe Heletocopiupdtectan®e colipled td yvillin(reiei oilet to biotin. Such
bispecific antibody F(ab')2 nol ecul es. Each Fab'

antippdigs Bave, rexample, pasmpepgsedde tageldnmwne systegotalls 4p gnwanted cells,

us® A £6. 50, b Hr' Réabifithe STV BrectiBH P WBB1/636b! W0 ¥9/200373 and EP

(308936. It is contemplated that the antibodies may be prepared in vitro using known methods

in synthetic protein chemistry, including those involving crosslinking agents. For example,
immunotoxins may be constructed using a disulfide exchange reaction or by forming a
thioether bond. Examples of suitable reagents for this purpose include iminothiolate and
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the bispecific anti body. The bispecific antibody thus

formed was able to bind to cells overexpressing the

ErbB2 receptor and normal human T cells, as well as

trigger the lytic activity of human cytotoxic
mdtlyylphmescapobatyaimdidte hamdanthdsee disclosediofort @xgmaple, in U.S. Patent No.

Variqus_t echni qgues for nmaking and isol ating bival ent o
4edftBodyictrepreisel anthodigsymay dif made rusignBIh SARVERE cross-linking
me&ﬁutfsurﬁﬁﬂﬁﬁeﬂ%s&ﬁn}gﬁg 'ﬂﬁ&ﬁsc' %féb%ﬂkn% ﬁlegg %‘E and are disclosed in US

i val ent het erodi ner ave een produced usrng
PateatiNb 674,980 hongkagt £himib&tofakdss-likingneahnidues.

148(5):1547-1553 (1992). The | eucine zipper peptides

fromthe Fos and Jun proteins were |inked to the Fab

portions-of t L erent.ant | I es by gene fusion.

The anti g dy %@r%&‘g?o\ﬁe%%léégpﬁged at the hinge -40

regi eay e dRiEbIETEaNBESy ardattiedyrof- @Y idiatidnt With GEéPect to effector

the anti body heterodi ners. The "diabody" technol ogy
fungtignr sonesdtonsnheigel the géfectteness, ofthe antibestyi in treatidg c@ader. For example,

ey bl B P iR 7 i et g entfaio isuifice

bohd BEARASS in thierelloRd "B ontQUHREHS BntibdAaNYs dfed may have improved
vari abl e domain (VH) connected to a |Iight chain

interanlizaion capability and/yr ingreesed mplententmeidiatedocels tkdlling tand antibody-
deepa STt BRI RS, SR G 6 e ot flegh S26:1191-1195 (1992

amia ﬁg@\%ﬂj Iﬁmﬁnéplw@918-99@9¥f99%.t HomB8intHEUntiBE Mk ith Vhhanced anti-

domai ns OT anot her fragnent, thereby formng
tunbemoactivity i mgan alsb ik preparietl asingAhetetobifuadticmnk gyos$-tinkers as described in
i ng, bi.specific/bival e tib fragnment s t he,

wilBeerof o Fatiee. Asteer =(£%ﬁ9?2%éﬁn@§§3ha§ﬂm%ﬂ’s€%ﬁn antibody can be
o RS 15 Bulf PR s ] IR ol oo i
A0 carapllaies.d Sed-Stevensanpt &,, Anti-Speaer Dirag Denigh 3 #i18L230410989).

be prepared. Tutt et al., J. Immnol. 147: 60 (1991).

Exenpl ary bispecific anti bodies nmay bind to two

di f f erenty) epi f,opes . j,ven nol ecul e.
Al t er nat ?)vel y,rg "%‘%?.’“%S%St ein arm my be conbi ned

W t Theimventionélse pertdingtsd imdmmocdifjugdtesggmipriving i aibbéy conjugated to
on a_l eukocyte such as a T-cell receptor nolecul e . . .
a cytotqyic agenp sichrss a elspaptherapenfic agentrtoxin (e aR §nf)ERaticglly active toxin

of é%gﬁa%’lﬁﬁﬁ;h%f%ﬁ’ ‘grgéﬁ%alf%%%%dasﬁ%é%%sl té%@ég ,%oerﬁiglgdioactive isotope (i.e.,

a ratbedoaugarky. to the cell expressing the particul ar
protein. Bispecific antibocis nay al so be used to

| oc&hemathegapetinagentigusefid in dhe apnesatign efsushpimasunogonjugates include

BB b EoRliclt Hehfine MabiaR BRI BRE Fhofygacit
- cyt Eh?ﬁﬁic@ﬂﬁﬂéﬁv@ toxing Al PapieertdBerdeiint n bewked imude diphtheria A

EOTUBE, DPTA, DOTA or TETA.~ Another bispecific
chaim triopbialingf activie &agmentsiofi diphthesiagoxine exotoXiniA chain {fromnseudomonas

aer&%{n}oh {jrlglléln Schtagns, Sa Iem Aac&tm%[ n‘go-gégéin% c altn,e Ea.fl))?lg-n %ﬂftﬁeurites Jfordii

proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and PAP-S),

momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin,
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes.
Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP),
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25 Heteroconjugate anti bodies are also within the
scope of the present invention. Heteroconjugate
anti bodi es are conposed of two covalently joined
anti bodi es. For exanple, one of the antibodies in the

imhtigs REO NI T)Y i fan6fdhab &letiRbtifes doft Enidlobsléns, (sudle a®tdimkthlyD adipimidate
bi otin. Such antibodies have, for exanple, been

H(Fp)opostsiscestess (suelyas diswaviniwnidy} sulearatek ldehydss lﬁﬁwhrﬂsed\utareldehyde), bis-

aZH%ché’QHOb‘thSS \(f%cgiafsﬁlb\g ég-sacz) glgzpfi e %@tﬁ) %bs dlazomum derivatives
(sueBOBO Hhs-(p- alat&n&ﬁﬁé&api)@&sﬂeﬂehmmﬁéje ﬁ@&dﬁa&eseqsﬁsay aPSolyene 2,6-

prepared in vitro using known met in synthetic
diigneyamsite), @hé rhisactive ﬂm@‘inmdcm'gpddmds e{suqhv@ ViSadjfluoro-2,4-dinitrobenzene).

Fof GEech BeJGTTGOR il St 13 HEDERY ASHGRTPELE ¥ BRUoR aly Science, 238:
106@r i (D5%). t hi oet hﬁfbahmﬁtabéé ”p' §Sis@thiot F)l%ﬁzyl 3-methyldiethylene

reagents for this purpose inc ude i mnothiolate an
triadihepantdagétidl acidr AMKtDBRAY ris rindetempdarsl ¢hebsing digenl dsredonjugation of

rac{i_ér{l@feéggg! e’&g{ %mgﬁgy b;%:‘« 3&6&&8 19,%64n3"£g ll%ggrn@‘aﬁ#ﬁ a “cleavable linker”
facHREY, lgé“[r %I e CSOfR" & %kﬁgdr\klge{nhﬁlnscellsu 'Fto?he aP e, an eamd—labﬁe linker,

Cros ng age S are own in
pepardase}smﬁmmdcdr ndibisthyPdinket oMNdisuMide-contaiidng Hhmq%h et al., Cancer
cross-linking techniques. 5 7) Effector

Re*Fli%cho]r?’léﬁgﬁ?r)e&’taVﬁ@“ﬁd may be desirable to nodify the
ant 'Akalﬁﬂ%ngﬁ t&l@ n[i]a\i? ﬂi}dl@c%lé”{tc#e]nsg s‘m?cg)sgﬁ cﬁl?ch%%%?ﬁ,ox{gaytansmc (US.P.

function, O ennance I veness o

5,208j020% ﬁYChothdnE @ﬁ& 00 068.afL41s0 EotterBylanilag confuigatblblienexins for use with
residue(s) nmay be introduced into the Fc region,
they myentiyg E)lrmelmlﬁg iTnt entecermberdinestuthe; @l lengthgmtibody or antigen binding

The honodi neric anti
oA ARt o o Ryl oA e G BB PO B R REREs (e, about 1 o
abdi PED ldlay&ahsﬁﬁdi oﬁolwﬁése@&ednﬁwml YRt e d NVedyRGsiBlds are mitototic
Killing and antibody- dependent ceIIuIar cytotoxicity

mhm@gqv ichegt lpainbibiag @bulin polymerizatived Mayt@isinpids, nsmgas.;ed from natural

oS58 pedHE ARGt WPIHAE el i A5 Bt and

analégdueY tHeYeoThYv@b&a dRScriYe8PRER%., Ul§ SnEatEﬁtI% %dSLUdeGQ'@ferences cited
cross-linkers as described in et Cancer

theriis dsaectnl52; 1ins60- R564. 61%3)10)/undew$atnamw3 saﬁ 111 and 4,151,042.

Meﬁﬂ;t | gﬁgyep%%gﬁtlﬁgnn ered, Qgrtaﬂgz%%s’ @ﬁdua}ll pg,ép 11? U.S. Pat. No.
5 26@@@ CBPABteldrtddSmbodhifient! %ﬁ;}&ﬁgl &id i8linké¥ ol thé?ﬁﬁt%"d via a disulfide
Design 3: 219-230 (1989 51 I mmunoconi uzat es ¥

or dtller sulfnecontaming hmkqn@rmm nMaynsinenrayc forjexgmples be converted to May-

SO B3R RGOSRl bl gty t genrte
L T e e
antibady @an thevaodified hyekriowremethods aadlitiec antibsdgtoehtaining free or protected
thiol groups is then reacted with a disulfide containing maytansinoid to produce the conjugate.
The cytotoxicity of the antibody-maytansinoid conjugate can be measured in vitro or in vivo by
known methods and the IC;; determined.

Calicheamicin is another immunoconjugate of interest. The calicheamicin family of
antibiotics are capable of producing double-stranded DNA breaks at sub-picomolar
concentrations. Structural analogues of calicheamicin which may be used include, but are not
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Chenot herapeuti ¢ agents useful in the generation of
such i mmunoconj ugates include 25 BCNU, streptozoicin,
vincristine, vinblastine, adrianycin and
5-fluorouracil. Enzymatically active toxins and
hnﬁfeaqmnt st et a0hcdiin, | FA G and 98 A HinGht! §€alJ iGHAEHERdsAS53:3336-3342

A chain, nonbi ndi ng active fragnments of di pht heri a
(15{9& iand Lodotebal.nCrnash Res. $3:292h-PAA8UHGRBNaOther anti-tumor dﬂlgs that the

gl n sa@ ‘ﬁ?@nﬁ?ﬁﬂﬁf a‘a Rﬁfg flﬁ‘a}fﬁ ﬁ(l:l‘P gtlbt?fg age? g %ﬁ'x cahcheamlcm and
QFEN Qﬁ{r@'lﬂtnﬁ!eﬁhﬁf Ngtes BDTYVicBbAS %n&“ﬂ‘d 'n%ﬁ@é‘ad@l&%&hé“ %hé Bﬁx%’ina membrane.

PAPI'I, and PAP-S), 30 nonordica charantia I nhibit
Thengfare nc;elkulantumakwafpﬂ}esea pganto trowghnaitibtedy mhedated nnternahzatlon greatly
n]gq%on' n, mtogellin, restrictocin, phenomnycin,
€ ﬁVi‘P‘ﬁCYtQHB“Q dsi cot hecenes. Conj ugates of the
ant | @dhgu 0 36 ' [ With nucleolyti
of |'§ﬁ¥l s Fo?%lltegl n- C%%an I ng ag ntldlzdsfrhgg E‘Z‘Hde mucleolytic
activityuegl,ni rrbodlytble&e(o? TiyA ietlgtbrclicldasosuch ps dpoxyrborudlGiREADNase) are also
-42 imnothiolane (IT), bifunctional derivatives of
Coﬂtﬁmﬂlﬂé%lt ers (such as dinethyl adipimdate HCL),
act M n ,
al dé da%ﬁb?cgyﬁ E'% aél's?og I%%t(gdr itr%‘féﬁi ﬁ%%hl?%ﬁfoﬁéﬁ?\)e atom. A variety of

ra&mﬁme bedikbledr me%rcﬁcmcﬁén dﬁﬁﬁ[&eujugated antibodies. Examples include
rjvativg such as

an?gd' ﬁmk{;ﬁz Nt nfg Rl O;ﬁ;ﬁ@' U rrqs s P2 nnd Ph e? ané radioactive isotopes of Lu.
W}gén Jﬁgg ggagtg &sﬁl‘ 3% (ﬁ%@'}ogigz_g Qr?aﬂé ?l'{pglsg B & rﬁ&SX&&%ta‘?Jm for scintigraphic

stuaneﬁ i bk araple T2 Yord! ) ér L4 IBEfor nubieir tﬁngéﬁb @esoBance (nmr) imaging
ricin immunotoxin can be prepared as described in

(alm keawn, aemaghetic Ssprance imagigg, mripowueh 98 jydine-123, iodine-131, indium-

BRI B risogensls, e¥varnah e BRGRlBjim, manganese oriron

tri ankRRRENbASHST abeBGhal bdViicbidfated #n 82 @rfPAlcAMYknown ways. For
chel ati ng agéant for conjugation of radionucleotide to

exanhple atheifsptige nByde/Wiosynthidzed oTeay ba Rwhmdtte/ ghemical amino acid
| eavabl e .. ker" 10.facilitatin reI ase of H

yrﬁéqsbst Wg:sqi gmunp ﬁlgldc%rp?ursgg A1V, r eyégnple uorine-19 in place or

hy&Bgéﬁ | Bddlels@ubh TK® or 12D RRIS RSE a?ﬂsiht“ L‘ﬁi bd ftkRhed via a cysteme residue

di ret hyl i nker or disulfide-containing |inker (Chan
in ¢ peptide. Chtitem-9(Rem. besitated ¢a b lyﬂlﬁ@ﬁs)s)dunaffhdeMEN@ method can

be '(ll:.\lgg b Oggmpé%nal | q{et ‘R@W gﬁg E%E%r?tuglzg io e!ngggzoggm qi’ses Commun. 80:49-57
(1978}, C Ol (ﬁ;ﬁ Gt I@%Q?e’i—h@r ﬁdﬁhﬁ&h&g %@J@Eﬂe@Qn affonoclonal Antibodies

conJ ugat a e t ox or "use Wt e iInventive
in Inmnunadseintigraphy,ii (6haia1e®Rr£de119&90te full length

t d bi ndi f ts. th f b
SR TN ARl ——
n C
k8 5o SO0 ) RSHhORE 1O, IBLECY) DNy comps

respédmlvb irégioiss etlobding Aed twaypdrtibhdof the gorjugate Ienher adjacent to one another or
pol yneri zati on. Maytansi noi ds, isolated from natural
sepatlpd- s @ s9gipn eppadists 2 Yinkerqeptidg whichi daes wat destroy the desired properties

e, maytansinal and derivatives and 20
Oféggéf@ﬂggég t hereof have been described, see e.g., U S

Pat Bﬂtanbther Trfddihed), anel anebedye s bei t@ffugdidtet€@i & "receptor” (such
(see col. 2, line 53 to col. 3, line 10) and U.S.
strepigvadiny fcg' ggga’gqq i Hmar, Hrgt@rg;mgg wherein the antibody-receptor conjugate is

administered to the patient, followed by removal of unbound conjugate from the circulation
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Met hod of preparing anti body-mayt ansi noi d conj ugat es

are also described in U S. Pat. No. 5,208,020. In a

preferred enbodi nent, a maytansinoid is |inked to the

anti body via a disulfide or other sulfur-containing
usihg alcbrarigy apgnt ahyHeandmhsisteation dfarliguadtykg,, aoilin) that is conjugated to a

converted to May. 25 SS-Me, which may be reduced to
CWW%“E“F@E r%ré‘étoé‘é}"\ﬁﬁ)‘i“if’)frodl fied anti body to generate

a maytansinoi d-anti body i nununoconjugate. Chart et

al ., Cancer Res. 52: 127-131 (1992). The antibody can

be nodifiged bymkmmwipd®ibeds and the anti body

containing free or protected thiol groups is then

r ea@bécﬁn%gwe% disclosed nha@m: oryadlen bg vlatedi sfoirampgoliposomes. A

B 05 ey EdnRe GomBrf gt (S BetsRdidf mpspholipids andror

sur¥ictdn® valich s s Byr dAR-P @t dRighRAS MAtiniale THSBomponents of the
deternm ned. Calicheam cin is another inmunocon ugate

lipesfonienare reomtmonity arrengddcinea bilayen fommdtion, sifnilaarte ithe &pidcarrangement of
bi zre ?lgegﬂge of produci ng doubl e-stranded DNA breaks at
10 * concentrations. Structural anal ogues of
cal i @:ﬁb@b&htmn?mmtm & BrdpafdUsiemetiblis RAGwN B the art, such
-43 I'imted to , 1, gﬁgrdpacetl-ellsPSAGan © sueh as
desptibed i Bpsicine aéd Proccahwdeﬁlcﬂésﬁ'c: 5(35'18326 368&2198(5],91931)mg et al., Proc.

Nl bt (it a0 (1350 ULSC B apfotal D45 and 4,504,545

Llpaeahem{tﬁ Mﬁcw&wﬁm%ﬁnwfeqﬂsme@ F}b prﬁ iphRhaNs: 5, BPs Bse.

cal i cheamicin and QFA have intrace ar sites of
act Partisularlg usefidotliposeadis| yanc be sgenetaed bysthe mtseqmese evaporation
cel lul ar uptake of these a ents t hr oug

Th f ..
megw@ B 3 st a‘%"@%PqSWP@r ﬁ%nplzsales @ﬁom@gﬂyy holggn &helégterol and PEG-
derffifizéd ﬁﬂésﬁh%ﬁ%tﬁ%; i Corrp unglﬂbg?lhgssmf oéﬂﬂ?d through filters of

et wee ant’i nucl
defatlipord sizé & gield lq:omhemwﬁhe&seeshed Bhifneterdl (Fmbbfre@ﬁcmts of the antibody
aj@ch as deox ri bonucl ease, DNase) are als
rRIESEH! HVeH lon_Leanrh% campeHed o F\‘%?yhl?ﬂs%lebés deseribgd i Martin er al., J.

0 y
Bid Gl S AP saY Fifh MMt fe Bl tel i o chemotherapeutc
agdilaCkuoltB anDugeubidin i bfiiall§ coltuinb® Wethirl the lipdsomet SklGabizon et al., J.
Bi 212, 1131, |nl131, Y90, Rel86, Rel88, Snil53, P32 and
Natsgpr] S anger Insto BHAY:H l%ﬁ@&?bpes of Lu. Wen the
conjugate is used for diagnosis, it nay conprise a
radi oactive atom for scinti graphi c studies, for

exanpl e 7gP9 @r;hel-]@@,bogymtggﬁbﬁoﬁéabel for nucI ear
magneti c resonance j(nrrr) i maging 15 (al so known as

magRther cmpdifigationseol ilgyiandbodyr ate, conemplatedi bereie- 11Xg, example, the
| um flLuorine-1 carbon-1

a3y Do ke o e a7 vty R P ORED SR GRRBRLGT, P g Polyethylene
glyddle pbBgidpylpe gl%lﬂr pbRBLYalkyIBes D 6r 'cBﬁ&&ﬁl@fsabﬁgoly@tthtéﬁe glycol and

conjugate’in khnown ways." For exanpl e, "t he peptid
polipropyless almebl dbd aotibodyy alse rsynbh @atrapwdbyl mh:emapalles prcpared for
am no. acid nt hesi s usi ng syi tabl e no_aci d

exaFRLE P o FRTNARD | SN ot il aertpcle) (RALTRY Zafon (for examle,
hydbBfSet@ficellulose  or  gelatin-microcapsules and  poly-(methylmethacrylate)

microcapsules, respectively), in colloidal drug delivery systems (for example, liposomes,
albumin microspheres, microemulsions, nano-particles and nanocapsules), or in

macroemulsions. Such techniques and other suitable formulations are disclosed in Remington:
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20 hydrogen. Labels such Tc99 or 1123, Rel86, Rel88

and h1111 can be attached via a cysteine residue in

the peptide. Yttrium90 can be attached via a |ysine

residue. The | ODOGEN(r) nethod can be used to
The Seiengoami Bractide nfPAD3nacky 20tk EdetAl&inso Bienhanw, EBI, ®hiigdelphia College

Res. Commun.. 80:49-57 (1978). O her net hods of
OfBBWY{?@ﬁﬁlil%émP%ﬁfi@ﬂQ@} i des are described in "Mnocl onal

Anti bodies in Imunoscintigraphy,” (Chatal, CRC Press

1989). 25 Alternatively, a fusion protein conpri si ng

t he Cant i beephiting Féitutationk oxi ¢ agent may be nmade by

reconbi nant techni ques or peptide synthesis. The
| endith formupirensedesebgsh herein may glset ho/prepagd @ﬁgeconstltuted lyophilized

RS R, OGR! R gpRlik S Yo i Bl e

recon@ificA o produdk elie RAREIDEsIRILE Btaﬂ[éeﬁqdi@tfotﬂﬁﬂit[dh‘ﬁ otf lilge invention. In
desired properties of the conjugate. 30 |n another

thlg padigilae nmbodﬁ@enanaﬂem ngpamgﬂnb@f ompretgia efinteses as described above, a

ec§ﬁn]t. or, 55 Su:fapwﬁﬁt I g&é’a ]a{??%wghétl If’égpgﬂ‘i%g‘r .present in the pre-

lyo‘fpﬁﬁizle‘& %ﬁlﬂlﬁmnaﬁ 'Hefl’!r&‘ix?eﬁecg.kﬁlg 1ﬁtBeacQ&Irit SR desiiell|do¥e @oﬁ)ihes mode(s)
r emoval unbound conjugate fromthe circulation - '

of a@nmgstlatloil ety iHogexapapie, the sltarthgrcoacbntnatlem phan mmco&ntd)ody can be from

ab@i}lggp&?léé 35&1&50 g/g{lnzxrg}qraﬂy gﬁf}b"l‘ g (%B?nﬂ%ﬁ about 40 mg/ml and most

prefFbY FHdnP A6RITRH-30 %gﬂantl bodi es di scl osed herein may

al so”be tornul at ed I mrunol i posones. A "liposone”

is a smallb v e $redaeation itifed/ Borimmligiony pes of

i pi hosph i ds and/ or rfact ant | ch [ .
usoE TG P prpied 18 Esgeraly RrsRERinin Soluian. Por example, in the

t t | d :
SRR B A AR B e o
prdsémlmgllﬂﬁbuffaﬂﬂ) sodneisn aldpHi mm 48l prefegablinfrom about 5-7. The

éﬂtl body are prepared by nethods, known in Ehe art,
nggiitrafign can B fropmaboyt 1 anM tapbet 20mmiyh altggpatively figm about 3 mM

o Ry PRI Gepdi, {43 SRhmp oo o e e dREted tomiciy of the

forfmddifon(0éz. of the'reodrstibfted forruparivnie Exeinplare bhﬁﬁ@eﬂdfor salts are those
circulation time are disclosed in U S. Patent

whighoarg phagmaceically ap@ptaylmwfmay be prsatgddone awtqb&e acids, bases and salts
e Y [ o)
the\%l: %B ag tﬁ%s lﬁlﬁﬁ %rq tli%fﬁne@d.ﬁjégr S[?\i'%%ac%‘lhgﬁly éc%eﬂr%lg g.CIdS bases or
bunagsphatldylchollne chol esterol, and PEG derlvatlzed
phosphati dyl et hanol am ne (PEG—PE) Li posones ar
ext fugaele pdmgﬂmt,fa Iyoprofecsant ig afldledet ﬁ@rmeéycmﬂtzsd formulation. The
I QSQnes the de
sanb i L W SEER Mo by ORBi B SO PUBR i ety such that, upon
rec@ﬁéhtﬁ’tﬁinﬁ% Haakiag hAanilBgord WP e TEBRome. deewéveb, SypeRonic reconstituted
Martin et at, J Biol. Chem, 257: 286-288 (1982) via
formultitions ayealsnbe smtaéoiﬂg el additiorprthe Amohrtnes lyeprofsstant must not be too

low such that an unacceptable amount of degradation/aggregation of the protein occurs upon

lyophilization. However, exemplary lyoprotectant concentrations in the pre-lyophilized
formulation are from about 10 mM to about 400 mM, alternatively from about 30 mM to about
300 mM, alternatively from about 50 mM to about 100 mM. Exemplery lyoprotectants include
sugars and sugar alcohols such as sucrose, mannose, trehalose, glucose, sorbitol, mannitol.

However, under particular circumstances, certain lyoprotectants may also contribute to an
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20 agent (such as Doxorubicin) is optionally contained
within the |iposone. See Gabizon et at, J. National
Cancer Inst. 81(19):1484 (1989). 10) O her Anti body
Modi fications O her nodifications of the antibody are
inarenst @npisedsitgt off decformulation. eAasydhe cart BRoul2 be aalieh 30 dy tonsefect particular
be linked to, one of a variety of nonproteinageous

lycrpéq)tng WEIC& nygpy‘etqqyp% 1zv@|t§kso|e e‘ﬁol y!bql@gngéngroprotectants are

I | e r
deg:lrﬁ%;é/(g tﬁ gfé ({ég?ﬂtlp?o o og%/ 10te eguﬁg cfolalso referted herein as

plaajhiaba(ﬂij,alajr s@eﬁmﬂe&m ﬁs’t’rapped in mcrocapsul es
prepared, for exanp F by coacervation techni ques or

by iThe&Rteefl mptepbwmrpteatanbwn(wa@y fas eagfppasticular protein or antibody and

lyoyﬁgaélyr%?#wﬁi? gl? &% fmge) of%%l k?%{:n aas tég ﬁgo%iﬂlo?%hgme and a sugar (e.g.,

sudr8SePECHrENaRIsE) as the I961$rbtébtiﬁl fdi”géﬁerﬁﬁh%‘dﬁ 36tEME r&idhstith@d formulation
exanpl e, |iposones, al bum n mcrospheres,

withi thtﬁlnmmmnm ngncenanf@mp dhe mllarsratio df dmmf@pt@m tosyntibedy may be from
ech ui t

abf R BERE ! SHeE s Y rtple il el ool andigeerERb rom about

2066 SRGR 1900 nPdlé’s%f %pﬁiec%@iﬂ(iﬂole %Qﬁtbdéd for Nafip [bsﬁom about 200 to
Gennaro, Ed., Phil adel phia College har rracy and

abc&t|6éﬁ@m1¢szciﬁ19c)protéctahymrirmblemﬁb6dy mul ati ons 5 The

for | ations, descy.i bed, her al so, pe epar ed. as
e Ohe PIOCTESTIORIIPR £ 0 HeGIeRLIE A & SRECRb g Bre-lyophilized
forﬁfulﬁibh' baeRatida CBf B?@d&iﬁf)ﬁ' ﬂleasrlﬁfabﬁéﬁp H{ag' K@gd@c'&dto the lyophilized
then reconstitu to produce the reduced-viscosity
forptuddsion éridder thef tecomﬂtmttbd) rfenmﬂatidne iBxempldre rsurfactants hinelude nonionic
[ nt, after tion._of the

articul ar enbodi [
WS%C&D@% suchr a5 pelysoregtes, fe. aeg@woa B@\P@ 803; polyoxamers (e.g. poloxamer
188 prﬁltl’xo B8t ggfxf %‘)FEHLI or -Iom%%gﬁcmol g{]e o?@éﬁ?}d-sulfobetmne

f protein pre |nt ilrze
lautyds, muhyaisiyd) linokdel-eomi med-yt-edrbmd ntinolegleounyridtyle or cetyl-betaine;
desired dose vol unes, % .of admnistration etc.
laupegmidopirpyle, cosﬂéldgpml nindlefvaid ppropyl JRYBtantdoprapyk palmidopropyl-

> mglr%e %?gré d%ﬁ#blpgﬁbét @(e.g.b%ipﬁ%@@r%’%&%%?%oﬁérHalmldOpropyl-,

or Imstearanﬁ&é;ﬁ'bpjﬂldim%ﬂ@'tmﬁbauiod%ﬁn%ﬁeﬂigf @bcoyl) or disodium methyl oleyl-
Preparation of L O&hl lized Formul ations 15 The protein
taugage;yadfthe M@H A spoige (Mlomy Itpiuemmht nPatersoni New Jexsey), polyethyl
el evat |on engt.h reduced
e§3I2 FBLPrapHT gl 4Pp GoBoBmers Bt FiGlee R browdeis gvesl (e Pluronics,

PFG@)étcPeThé’ RS8R of SirfactRit fAdbd B KRK IR U fe@ﬁcéétpa?tld%ﬁté T&Eﬁatlon of the
about 4-8, and preferably from about 5-7

reconstitignd m@tﬁmwamhmuwumsotheafoouaum nMpamOalamSt afm rm&tbnstlmtlon For

al ternati e fro about '3 tq ahQout 1 .
xqEF Ayta PEFSeny in oy PRIR 2o oPRA aiea i gy amount from
abdu@f)'O@'lI()/S%falﬁé?l@an%glyfi?&ﬂ‘db&h'(mbit?()% of the

reconstituted formilation). Exenplary buffers and/or

sal Asmiteretdfabe lyoprotectant (such as sucrose or trehalose) and a bulking agent (e.g.
mannitol or glycine) may be used in the preparation of the pre-lyophilization formulation. The
bulking agent may allow for the production of a uniform lyophilized cake without excessive
pockets therein efc. Other pharmacentically acceptable carriers, excipients or stabilizers such
as those described in Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)
may be included in the pre-lyophilized formulation (and/or the lyophilized formulation and/or
the reconstituted formulation) provided that they do not adversely affect the desired
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- which are pharmaceutically acceptable and may be
created from suitable acids, bases and salts thereof,
such as those which are defined under
"pharmaceutical |y acceptabl e" acids, bases or

chiraétbistivs of theofoemelationli Aeedptable tarfipisOéxipiatt ot stabitid@s are nontoxic to
to the &r@e-l yophi lized formul ati on. The 25 anount of

reqipigwis 8t dedapages and erncpntzations smpiayed and sicludeardditional buffering agents;

al ly. sueh that,. U reconstituti.on,.th .
prer%glgrg{l ‘sth é:of%?v nfsa%n%m%F 1B§luﬁ1§1§t gﬁ?} ic %\?e%@ ’methlomne, chelating
agéitP SUchORi EDT RS afeed] ichitipRkes (&5, nZ!IL?idt@iﬁ ToffpYex@b)s Biddgradable polymers

suitable. In addition, the anount of |yoprotectant
sugh astpoicesterse andfor sdlisfgrmingrounterionhsushas sediumbl e anount

O SRR BIRES RALSIEY 98 St Ihsh BeC SRR A %essary for the
pafifoliaP fididkioR MRirlgrddiG PEYBANLI] AR o3l Midird b @¥lties that do not

are from about mMto about 400 mM alternatively
ad¥arsaly affecitthgothenptaseiabdidr exatPleylid may berdesirible ky pfavide two or more
bout 50, .tp about 100 mM Exenpl ary | yoprotectant .
anﬁ?‘m?%‘@hwwg&f 3 *Sﬁdfeglcr@asar%ﬂt £oko rrj@eg@ Rr agtrfwi Fasingle formulation.
SubRPRASRs aﬂersgnahggﬁese&' iHE83Binaf8h B hibunt MR bfeDlifective for the purpose
However, under rticular circunstances, certain
intenydedr ot ect ants may al so contribute to an -46 increase
in yiscosity of the forrnulation. As, such, care should_. . ,
be tTHRdPrmudations;tg @&S@%%ﬁarwwomplsﬁﬁwb%%m spile. This is readily
: o DY . L s of f Ctan T
acé[%}{ p{ggéﬁecry anltﬁga t%%e Elj(}&cl‘rl crslk%-g% %‘E%t&@{ urﬁéc}%]? thé ISIJKQ ?A’ or following,

lyopailizatiéni cand ofecOhstiogtical. e cARermatively! steriligf of rthel digireimixture may be
"phar maceuti cal | y-accept abl e sutgars". 5 The rat
s

a i o
aCC@FSliPAiGg?deb)ﬁ aptgchaying the gtgrgﬁgpnt@aqapcqgr r pEieingatrpbout $20°C for about 30
mi&ﬂ%if&ll%x%ﬁ E‘rotei n or anti body and | yoprotectant

CORBi nat om.

‘I'n the case of an antibody as the protein

of @it ale PAsteid, Dptidfial (WogtotectaBtl AhOSRh ofticRAP omPdnedds are mixed
t he In%oprot ectant for_ generating_an isotonic ) .
togethen e iformpulation isnlyepkiliged. Wany differegh fisezn-duyprs are available for this

ratj ™ I QS I n
pufp3RC R R HLBOT (RS BAETE0™ (L BRMGER ethny) frocze-dryers
Frdey@pryinieed adtoniplished By Grediink @6 orndulatict ahé sabdefuéntyiubliming ice

about 10 200 to about 1000 noles of |yoprotectant to |

fropothe fepaen perdent at o teraperayresitabln fapprimapodrying. Uisier this condition, the

pro 8@%t%§%t@%g%9ﬁ&g e’egtftgcr&;éip%géorgﬁég?lga%%egpe?rgyega@grg é)? the formulation.
TypidhliyaGhe Bhelf Yerhp@atifL fdr VAR Prinh&¢ Uryih@ Wil Alp®From about -30 to 25°C
Alternatively, or in addition, the surfactant my be

(pravided! theoproduct] seojakris| frezed duringnpriraaryodrying)lab e suftable pressure, ranging
teconsti t.ut fo latio e ry surfactant . .
iR deen R S e 238 e e forablefiot, SE SRYBEEtbe sontainer holding

( ql : . . :
thepsgllr%;(ea%e%r Y glgé’ssg‘)q?ﬁ %??‘gg{mél%g iog %Wr%?%)ggﬁcékg the time required for
dryfiregrwitich cany rargeyfrem 4 fevoltoyts- (o saveral days (e.g. 40-60 hrs). Optionally, a
secpaaty S S6RF B9 1 be DFRLGRRSIePindip hied e dgired residual moisture

- L.n ; L i . - i -
St A e 0 EEOKOR M bV Y) BMitt oas fom
about 0-40°C, depending primarily on the type and size of container and the type of protein

employed. For example, the shelf temperature throughout the entire water removal phase of

lyophilization may be from about 15-30°C (e.g., about 20°C). The time and pressure required

for secondary drying will be that which produces a suitable lyophilized cake, dependent, e.g.,
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, Oor isostearam dopropyl -betaine (e.g.

| aur oam dopropyl); nyristam dopropyl -, pal m dopropyl -,

20 or isostearam dopropyl -di met hyl am ne; sodi um et hyl

cocoyl -, or disodiumnethyl oleyl- taurate; and the
onbdNGpaTivieind @shef WaridnetersluThe beedonddripdrying dtrrris divtat®® by the desired

Jersey), polyethyl glycol, polypropyl glycol, and
resi@pd mgigtpee velointap dﬁ%‘%&h an rtﬁmqlbrn@@q Wéast(a@pgt. 5 bours (e.g. 10-15

r oRi C t_of f .

oYL e Biespe Aty Ch Mo, 108 BTOHR BP1p B URFAE e BHERY aving seep
Fréeeedpging boddetbnslcah 8k Raf@tlddpendin 26 $hd RemhRGERh®FaPsize.

particul ates after reconstitution. For 25 exanple, the

surfactant may be present in the pre-Ilyophilized

formul ati,on i ) 0. q01- 0. 5%

alternati2\'/ely O 1i LEESFAArxture of the

|y optiob ecidhinis(raiontAhe R IBe RophllRB@ kRflatRNds feconstituted with a

bul ki ng agent (e.g. mannitol or glycine) may be used
phimmacheioghp paeeptabde didhert hachy that| the peteinz coricemtration in the reconstituted

forg R 8 e4 1ot TU BT G AP EdIPTE RGP ACTHELR) o about 400 e
alt&ié@@&?j/ YB35 AP 88 P mil t&?ﬁll%t{t‘ 39D Qng/gl,hzﬁfematiwalgnitiom about 90 mg/ml to

pharmeceutically acceptable carriers, excipi s or
abaittalfid hyggmb sSich high prbeie comsatratied inntheerecomtionted formulation are

Phar npceufi cal .Sgi ences, 16th edition, Gsol, A Ed )
"0%51%8%& to rré?/ E?étl?‘-li%ffmd-‘é { n"WheTE ﬂ»}bgl_liay%ﬁi deyggy of the reconstituted
Adnaks d/ il .at i .
foritﬁlg recfgnlgfépgﬁé]eﬁ%%vgnﬁléggi on rgétgg iog%rg'ﬂj'? g{d‘t é% H%é)% Intravenous

admuotisteationy betey cahfentrativizeofitiri prottin it thec Feponstitwied Toinddation may be
of tb&e fornul ati on. Acceptable carriers, excipients or
desggeg

iP5 FeAapla fEom Abesk POl Big/barpiret 2bost 10D ggmbgotein in the
rec%ﬂsﬁt&t@&‘c%ﬁﬁartibﬁfs AIPlepuRd e?ﬁb%dl_lﬂ%téfdﬁ}'e @gt?%ﬁl' Whlentration in the
uffering agents, presServatives, CcO-sOlVents,

recandtitoved damidaticicisudgiificasiydifhee thad cha@i thepleioopHikied formulation.

chel at i nﬁ]ﬁ agents such as EDTA; netal conpl exes (e.g.
Forpxampleeily RIBiGH! eoncspiratinomethegemnsttuses formulation may: fpe about 2-40
: rs; 0 - ' counter | S
i3S AGUASLE 10 ARG LB U LE ORI BPat et

fold)thnt smke predyephiliad forrdasaty for the particul ar
i ndication being treated, preferably those with

conBeesnsitutiop gararplly takesplagrat ademperature ¢f ebas 29 °G g ereure complete

ot her nr in. For,_exanpl.e, it, my be desiraple to .
byds o albudl’ 38} BmeRlBr B B hIoBRY B RS 1 AR B required for
recORSititRA Wil @6hendS e @, o HCHHOOf Wiludit 1BRONt b eRcifieR@d)€and protein.

formul ation. 10 Such _Er oteins are suitably present in
Exeroplaih dilpants incledepstatiis whtgr, bacterisstatic twater fior irjéntion (BWFI), a pH

ur e.. intended., Th ormul ations.to be used faq. in, .
ot SGiph (& f el RutRo Selfids Feile P 3o ingéts solution or
dex080 BBhutish e rHeYdifueht btidally [oRQUB N PleREdvhve. | EkERbiaBP preservatives

menbr anes, prior to, or fo?(l ow ng, “lyophilizatioh ang
havedwem desctibed aloveAwithranathaticedlyohodst eich las bgnayl ot phermhtilcohol being the
1 xture may. be acconmpl i shed b autoclaedngthe

pre qqrgfieq]rp%qq\’ lfve%x + A t&f&r@eﬁf tiye e&g&gyvltgo@tplmincd by assessing
difRRAY tpraQrvalivB Wit entation& B Rbfipatibility with the protein and preservative

efficacy testing. For example, if the preservative is an aromatic alcohol (such as benzyl

alcohol), it can be present in an amount from about 0.1-2.0% and preferably from about 0.5-
1.5%, but most preferably about 1.0-1.2%.
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After the protein, optional |yoprotectant and ot her
opti onal conponents are m xed together, the
formulation is |yophilized. Many different
freeze-dryers are available for this purpose such as
Hul |FvéfErab(yithe recéisfijuted forhaGition hlaejeotien 600G pardicles per vial which are
Cermany) freeze-dryers. 20 Freeze-drying is
2 Hrewripsizehed by freezing the fornul ati on and
subsequently sublimng ice fromthe frozen content at
a tenperature suitable for primary drying. Under this

conghti onighinFornBuREEEd tenperature is bel ow the
eutectic point or the coll apse tenperature of the

formul.ati l.cal l h | f & re for the. . .
or i bl S s Srifcll Tor s FIBCH bt e B 4R ingradion
ha(iBg Othied @kirel eddpired WEt plirdBivitE bptvhan phimhdd@utidallffBsidteptable carriers,
drying) at a suitable pressure, ranging 25 typical IK@ o
ex¢ipisisaitabilbrs Repgaginire AharMeceutiorinisiencesoBth silitienaMick Publishing

f Lth j hol di h | . Q.14 0l .
O Byt Ry iRV APONE" APSertily qadiey SRR & Sititief R nontoxic to
redipiBRts F R0tHe" &bab&y andll¥hEtrabbisC BmpRied 2L iddl@® Buff&Y antioxidants

. hours to several days (e.g. 40-60 hrs). Optionally, a .
indeding dascyrhde yand, snethienmey WitawinbE,psodiommenetdeipdfitt; ngreservatives,

. on.the desired residu moj styre level in the ]
isca et SRDP e BERL EHBIexr (3. d ARl Germpiiass): helating agents such
as ED TR hhd/6ChdMonlcaie@stahtsom 30 about 0-40C, dependi ng

primarily on the type and size of container and the

t ypéVhdn fheahenapeutierggenty scan &Eudibody dragment, tthesmblidst inhibitory fragment
t er e, t hroughqut .the entire water renoval phase
Wha?%n%eﬁgfsﬁﬁx P@Q% F%ﬂieﬁ%d%% Ao of s ereek pren e%mg?%rred- For example,
. i [e,: ' f .
U 1 Tl S SUEBRO i lmens o v pepic
maledulaldan Heydesipnkd ndichcrekain tiegbdlifantbindthg. target difdtedm sequence. Such

th tenBerature and ot her paraneters. The secondarx
Pepfides G b Rethesizgl Chamically g pepraduqen by rosasaipgDNA technology (see,

grrqiﬁlrayge | ev j h U d 0h £l kes at

“Breast a egg?. ’gl‘cﬁjbﬁfgél' ,&%Sﬁ;ﬁ)&{@ %%%??Z@ [l'}%gei]g'r essure
may Budfetharss asel as don@ol eh@lpdyda sluamgeg whikh ppiintidey the therapeutic
drying step., Freeze-drying _conditjons can be varied

effgetiyenessn gseasiallveift sabiinads PRl slgpendent JPuifers gro preferably present at
ng=on e g =
coR SRR SLAPEE: by SO B TR, Ay s s o e

withOothepradend inviefitisre Gsuhedd bothastgiit in@ indtiaiomeRIgtandaalty thereof. For
acceptabl e diluent such that the protein concentration

exarppleneitratec phesphatgt seccinfags; tanrate, fimarsteaghiconate, oualate. lactate, acetate.

f e from abaut ..50 /, t bout 400 .
AdBilony, B PeCodridRed 08 issine B BB sft S ych as Tris
300 prageviativadl dr€ bildddl te @btird MAFOHROEHLWAL afB/afd typRallR pRiént in a range
150 g{g/ m . Such high protein concentrations in the
(3

frome@3fs t i 1t QP dal/T)or Ruitatil¢ preservetivesofos iude math the present invention include

o bR LA SHRSHED Sl Yobnhople  aonice
ber@alk@hiuh? %ﬁéesofe.ﬁﬁ‘,d BhiBHaL," BohRfe, iDERE), fnﬁméxﬁﬁﬁ”aﬂéride; thimerosal,

adm ni strati on, [ e protein in

ower concentrations o
pheried, budylosrsbanzyt aldolicdy allkylhparebensespucihh@s methyl or propyl paraben; catechol;

resorcinol; cyclohexanol, 3-pentanol, and m-cresol.
Tonicity agents, sometimes known as “stabilizers™ are present to adjust or maintain the
tonicity of liquid a composition. When used with large, charged biomolecules such as proteins

and antibodies, they are often termed “stabilizers” because the can interact with the charged
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15 desired (for exanple fromabout 5-50 ng/m, or from
about 10-40 ng/m protein in the reconstituted
formulation). In certain enbodi ments, the protein
concentration in the reconstituted fornulation is
graupgnoff theamrhing Midvide thdnms, tthereby edsteingrtie Ipptentinl foremter and intra-
fornulation. For exanple, the protein concentration
mlgewl3dniepacpng i tepieity JaSRI.FRA DF BFesaRtyn @@y a@@unf berween 0.1% to 25% by

wetlél'ﬂeére{e?wl? rlnt%t ")’ € g}é nghlr eeﬁcfcnﬁrg t%?lr%l eas \ﬁ{tt% Sf R %her ingredients.

Tohfity) agdnat nﬁﬂudeh go@h?dﬁcy Qnfdr| alesibld, Opreedrably Ofirihydric or higher sugar
Reconstitution generally takes place at a tenperature

alcgholshaigh ap glycern, enghiitel, @@ab@ﬂoétxef itchyagrbital end manai@lugh

h b d as_d d.__The
? |t n:‘d[d(fltg%ﬁf S’Z‘ﬁt ﬁlgﬁé 1@§%$%CSF?W%§ Cﬁ? S?Wg zl?) rgﬁ% or 8‘1058 of the following:
(LPwulles t;},g@fitSOf(z{ildothﬁ‘ﬁt B Bérs, 03 ) bl AR Gsd dagents preventing

protein ary diluents i ncl ude sterile water,
deppiumation 65 aélnar@noneto dhe fentainer welli GitabilBaFy Jan be prasez:B in the range from

Ols# rﬁfgﬁs igl:‘t%tgeg g’i’%}gf?toﬁagﬁ %Ealtle bgllfn{heqrdgg galyplcaie stabilizers include:

poHR¥dH® Fﬁ@'a‘lﬂoh@ﬁ (Jﬁﬁw%té&'e{ﬂov@m AR la¥ide Oﬂfcﬁ' B8 #fanine, glycine,
preservafi ve empl ary preservatives have been

glldaaum tﬂpdragbmyhl,sudmtahargnmmﬂysmcabnmﬂmi@ leswimle, 2phbedagine, glutamic
grhenol al cohol bei t he ef er r(i reservatives. )
acih ARUSARIAR o6t HEBUE, TAEETS, BF SHEROYERRAIS sigh dSnitiiRsop actose, laitol
f r e ti
B o A—

galattbse gmlactitdt glycprol-eyclaaln(plgs, inoditol )y pohyethyime aflyook sudfur containing
an_aromati c al cohol (such as benzyl alcohol), it can
redb‘é%r%@ﬁst such a&ﬁre&nalyrﬂthlp% thigpléticig, sp girwalagiacolate thioglycerol, oc-

B8 GOR, LALRATElyD Tk 15 R B O e s

sefﬁﬁf ruiihObokBR keGmH talumif0QRlaEar bt Wihé& Ii}ﬁﬁlu)tibglbbulms, hydrophilic
which are 10 min size. D. Liquid Formnul ations

polymsrs sueh pe ppbwmlmrrqlmmar wopesapehasides de. gstm@ge ngapnose, fructose,

g‘%é%r Abeb ot [, 4808 o, STl BBy S as rafinose; and

éb@l@érﬁiéb@uaﬁdsfdeﬁfrﬁmr@kﬁwl ents or stabilizers
Rem ngton's Pharmaceuti cal Sciences 18th edition,

Mac RNortphicshifagianteor detgrgents (ﬁlsqvlmovmsMZve[ttl@agepts”) are present to help

soljGFEB VR B Rbic SiehprEREL T phsed gud einehfc pioteh Sgainst agitation-

induBar SiréAticANWhiRATAlRYREmite Bt foRRhl4Esn Ry'bE %fq?osed to shear surface stress
antioxidants including ascorbic acid, methionine,

thlfoutanwsug denatiationeefalthes lablﬁvd ehergpeaserpmtmwecg an_tlbody Non-ionic

bR Pk EhRn £ SR TR kg TBEcRo S opmtraby sou

0.0276/81 1Mk O fgn! fact ant s. V\hen t he therapeutl C
agent is an antibody fragnent, the smallest inhibitory

f r a§meattle non-ionic surfactants include polysorbates (20, 40, 60, 65, 80, efc.),
polyoxamers (184, 188, etc.), Pluronic® polyols, Triton®, polyoxyethylene sorbitan monoethers

(Tween®-20, Tween®-80, etc.), lauromacrogol 400, polyoxyl 40 stearate, polyoxyethyiene
hydrogenated castor oil 10, 50 and 60, glycerol monostearate, sucrose fatty acid ester, methyl
celluose and carboxymethyl cellulose. Anionic detergents that can be used include sodium
lauryl sulfate, dioctyle sodium sulfosuccinate and dioctyl sodium sulfonate. Cationic
detergents include benzalkonium chloride or benzethonium chioride.
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15 which specifically binds to the binding domain of

the target protein is preferred. For exanple, based

upon the variabl e regi on sequences of an anti body,

anti body fragnents or even peptide nolecules can be
desilgmeder i thl foratudations hl@ba lnbdd foy i# oivbiadthiristeationr they must be sterile.
protein sequence. Such epti_des, can be synt hesi zed

Therfermationmay be eﬁndsxes@%% ﬁlwa@eaﬁlmonmte@tqﬂﬁltratwn membranes. The

o S0 AR5 oo SSF 94t o Cofip i, s s

potts €6l egaraple] 4! infrieenbi isbludioh WGOIV\M&Q tha@ftlg B E6)Spet Rfterceable by a
therapeutic effectiveness, especially if stability is

YBW%ME@HPHHE@Q‘ ers are preferably present at

Conc@ {"?[%I Q@m Sglgltlﬂg 1s]c 1rélgarﬁnfogrﬁgrgctre 58% ({kﬁ) ?{? :%%tepteé Qnethods such as
byigR8€ 8 niulvBbohR driiffudidd dvet B 18AgpaEd 8NmeNA 0aMaBle manner, e.g.,
acids and salts thereof. For exanple, citrate,

mJpﬁmpﬁran*élsw@dmﬂmauteneomarmtraweaous, amwapanwnegll, inttmatseylar, intraarterial,

al. at ct acet at e. i onal.l buf f
FAIGH T o e Bistiag Fovte S P st ot dmAALs Y o ohpstained release
orgk@ﬁa@sm'@ragegmemf’r eservatives are added to retard
m crobial growh, and are typically present in a range

f r orhh®.feshulatiorOBéré¢in/mdy alSucorghinengredbar v active chborpousdas necessary
such a

forV\ld.étF Ega%tg?} ag rq@%ﬁ”{ppb@@t&é@%ﬂqéﬁqﬁ@@éﬁ 'th complementary activities that
do X aFRIRRNI Y &lth e Alteﬂﬁﬁ%@ik lémhlﬁ@h tﬁ? §oﬂi§o§tmn may comprise

chl ori de,” brom de, 1 odi de zet oni um®c

a cyhitoree egait,, C)/B:ﬂ(mﬁlmgﬂowtlbuﬂlgbltwy apenz ﬁhclahmdld!wle;s add kuitably present in
as neth or pyl paraben; catechol;

°°’?‘Eé’gﬁg$ﬁb§gg‘g§%ﬁ‘6‘r§?ﬁ ‘F“V"/fob PHROSS I‘H?ﬂjfeﬁw cresol .
Tonigg %tl@égglg#eﬁwnﬁoﬁﬁg%gl ) eké?ﬁsﬁﬁ%éisltno@%% éblﬁ%{ ﬁteaﬁ{eg, for example,

present to ust or
bya coatpoation ontecthmsuseﬂi Wby h Indér@rial chpolgadrization, for example,
‘g i onol ecul es such as, proteins_  and antibodi es, the¥
hydipxymethyicelupsas ge&ﬂaﬁmcr%p@ esrd npd(methylmgthacylate) microcapsules,

ARG LS SR S P SRR s i

microkgeraN thi¢roémalsion®) mulpafudmt aidatihbepsuled)adtiif Itﬁat:roemulsmns. Such
agents can be present in any anount between 0.1%to

techmgues are giscigred lndi%eeftégfabw’hqrm@es%alt&wnﬁq }8th edition, supra.

acc upt s (of redi ent s
e YRR L AR eSS ot ustaine
rel@HsSEﬁdpaﬁthé fnelay @éﬂlﬁ)eﬂﬁedﬁ)ﬂé}ﬂﬁﬁﬁ'uﬁ#Sﬁéohdﬁlyai‘cﬁihaﬁic%olymers containing
suc glaycerln erythritol, arabitol, xylitol,
thesasitibpeys| whinki magmoees tast in thedforn of shapsdcarbivlentesg. i floisu ge microcapsules.

Exsgﬁﬁg%fv%s&nfgfaﬁiﬁ%%%@%gsggﬁ © Q@?GSZ%T' ule“JtP?ﬂe;'F (for example, poly(2-
hydtGRRAeR SathdcB)late), %@'ﬁdlﬂeﬁgla%ﬁo()ﬁ)po@ﬁwms RUSY PatériNo. 3,773,919),

denat uration or adherence to thé contai ner wal
comd:amns Pk brglutenic anid pmé%ethwl-Lrglulamatea ngedégladable)eﬂlyteae-vmyl acetate,

0 rts. r i gh e pr 0 ™
SFOPLIEE; apiofalisalE PHL rdiRlymien St 5h b LLPRIREDEPOT™ Gnjectable
mlébﬁih@@sscoﬁﬁi%éﬂ? BPtlsﬁ:ﬁca& ﬂcolﬂ%ﬂ &gbﬂ'ﬂwf' Unl ﬁgﬁn‘ohdc acetate), and
al ani ne, glyci ne, aspar agi
polaflig{ﬂﬁnm(drdxmumc amdwl thmncdpauamam of %cpmbmahabmteme for sustained
rele%se tha.s been successfully performed with human growth hormone (thGH), interferon-
(thIFN-), interleukin-2, and MN rpg 120. Johnson ef al., Nat. Med. 2: 795-799 (1996); Yasuda

et al., Biomed, Ther. 27: 1221-1223 (1993); Hora er al., Bio/Technology 8: 755-758 (1990);
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acid, threonine, etc.; organic sugars or sugar
P2926Bhol s such as sucrose, lactose, lactitol,
trehal ose, stachyose, mannose, sorbose, xyl ose,
ri bose, ribitol, myoinisitose, myoinisitol,
Clghhd.ct'Design gadd Rrodwitiong by cSingle, Imiyhizatdrs Vaccthes Using Polylactide
inositaol), polyethylene glycol; sulfur containing 15
Poliliratidy Migtonplere Sugamad iV eerinaDevian s rbunmued dilgvant Approach,

1§

' ' thio I Skhi eal a; ) )
PRy SO KOk AR B4 5 SO 598, o sc2s wo 710309 wo
96/am0a 2 LIWEY OSYOTINL afd DLRIMS MaIGhEsaH1puman  serum

al bumi n, bovine serum al bum n, gelatin or other

i s gsustainddrisleass dorophatiang ofpdlesenproteinsiarayabe developed using poly

SRR Y (LS, pERBE S B Tid i) 8 wide rango o
biddegtadahle pReYHRSE ThHeUlepRAMon proliSAs 61T GAS hichs ahd g colic acids, can be
raff nose; and 20 pol ysaccharides such as dextrih~ or

clegeodt quigkly Nothin ¢ind burnan bady. aMareaver,dthe degradatslifyadfsthis polymer can be
kno as " ting agents") are.present to .hel . )
oA T R il S Ve B, L,
"ChhRolldderARRY tdfChi i afbit 128G/ Al ! din Bi
CHECILIET I8\ BLALE. SRR ORI LARe MIGHERS iy Boderadatl
Pobyppos ed Drvgsheltwers Sydtene (Marceb Dekloért Dt Yook)sia9g9), M. Chasin and R.

den ratigon, of the active therapeutic protein or
Laﬂ%ﬁr?fég%ﬁ?pﬁbﬂ-‘i onic 25 surfactants are present in a

ran . s . . . .

0B 2t 8 I LRRP Ul QYA i o i entl
relGusk tafbhelenales ifanbeers100f dglsaoirsain hgtiogels neleysopivadies for shorter time

Iézcg’ ‘ﬁg 60, 65, FSO, .etc.), polyoxanmers (184, 188,
periegs: \Whes) gRopsitted apthadinsgemay indhe body {56 Ryeng gy theymay denature

j n -20 T -80,,..etc.), . .

or %g%@%&r%ggxrs g%%%ﬁligtgf&gé%g%e}lm %tu& gt\g?%g, II'esﬂltmg in’d loss of biological
actpalyy sady pbévyble nhasdges hind rmeAGHcRR it AS Rafiorl |strhfégied baRNBE devised for

60, glycerol nonostearate, sucrose fatty acid ester,
stabdigafion dependings onaithe caechanismeitvplvedel |Rok osample)i fnthe aggregation
tergents that .can_be used incl sodi um | auryl .
mefinfR o8 Grds e CBLh et L oY Ha0d el igreh thio-disulfide
int&rokkng8) siatlifiRRdhnayGsd Achidved b %&ﬁﬁﬁiﬁt ' i ilizi
.b.el?]h]zigl konilum chl_oar)iqgée or benget honi rrsmié%l?%j?’y%g{du?sﬁyqpr?ﬂlzmg from
acigicgenlutians, comirdlbingrmeistunmn sontenth @sing exppfapriaten additives, and developing
o eﬁﬂ{fﬁ ni.stratian, the%/. .tust be sterile. The formulation
P Pé’éy‘?%frm%trlé&f’gipe PBSpy filtration through sterile
fil1nRkeam SepBianss -co@%si&&ﬂ@ﬁﬁ?%ﬂo‘ e ﬁ&ﬁpﬁsﬁ?hhﬁlgﬁe the proteins or

herein generally are placed into a contal ner having
antibodies dischlosed bereinp Gee U.§ Patent Mol 4925673 aid 503856

solytion b or vial having.a stopper. pierceable by a

b BF TheTrpisiati e srubfids BoseBbed bitainomay be enbanced through the

oL atl 0 doBat i 44 ; 2+ 2 ey 24
B e ol p R QCATEG T SRR e G Me™, 22
Fe’§rFe’ el ,Bn’g\enr*", aAiPomgl ABT. Bstamiplet dnidnsi thatacas bind Kater soluble salts

.tgaﬁgngb, e. gl , . injection or infusion by subcutaneous,

Wit the 29etfonelyvalpet mstal icetipnsaincludp these iomed, from inorganic acids and/or
j terl | les] I it raart i cul-ae

orshlt 53851 S50 ke W06 A0 LSRR8 ofat st bout 2

mgAuls alesrnailelyedtd@eabout 100 mg/ml, alternative at least about 200 mg/ml.

Suitable inorganic acids that can be used to form the "water soluble polyvalent metal

salts” include hydrochloric, acetic, sulfuric, nitric, thiocyanic and phosphoric acid. Suitable
organic acids that can be used include aliphatic carboxylic acid and aromatic acids. Aliphatic
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10 or extended-rel ease neans. The fornul ation herein
" may al so contain nore than one active conpound as
necessary for the particular indication being
treated, preferably those with conpl enentary
acBistwithihiths defiaitiondmandt defined aekatuakddeot weanirated [@ry.carboxylic acids
Alternatively, or in addition, the conposition nmay )
O #EP%@ mgnQ-y g tagd ti-caghenylic agidekfrs expmplep gremplary monocarboxylic
i ahi:hi1 ar : I I ar [tably. present.. —
actd it O BRI AR B8 (IR CES RoBbARA e B8 §Plic proprionic
butyitie, palefiqsapioid, engetic, H]ﬁ'yl@&bélﬂ@ohm%ﬁcﬂagﬂbﬁicﬁﬁﬁ’d tHeSthsaturated Ca.o
be entrapped in mcrocapsul es prepared, for exanple, _ _
mazipcabardicy Acidsn acedinn pjopEolsr methprylie.f grdtemic and  isocrotonic  acids.

r4zatl f.ar .exa e, . hyd ynet hyl cel | ul.ose, . .
e IF W ARl a5 LRI R oty Bt ARmaRv e e ionic, succinic,
glutintd, Qd s sdBsimelit SFRBS b firited s AtlaltRx9Bt aflfs thelude maleic, fumaric,

_delivery systens (for exanple, [iposoneS, albumn 20
citrpcenio siside mesaconiccacdsru | Bxieonpdary ndnabpeylici adids imvhade the saturated Cp.o

.nanocapsul.es). or .in .oacrqe Lons. .Such technjques,...
RO _cF‘%g%dmicﬁrbﬁgﬂ%gﬂ“gn@’i’hﬁgﬂﬁgﬁﬂ’ﬁf”éﬂ}" $€1denc dlditionally,  the
carb8k {licCdtillé AT thSUMRritiorortRly 24156 @bﬁt‘ﬁine?ﬁ@ oP rtﬁfBaﬁe)gﬁ‘b)%WSgroups to form

may be prepared. Suitabl e“exanples of sustain
hydroky asaebqybip aacidsi orExemplirydeydsexy paboegid ecikintintlods gifcolic, lactic,
sol.i d hydr ophabi c pol rs,containing, the antibody, .. .
iR ﬁﬂﬂéﬂ% g’é@C’atF‘égW%X’IE%“T%‘?Ch‘i-of\f‘gﬂ%M‘ ¥itkindhis definition include
betofh arld dalfBylicteidn Crocapsul es. 25 Exanpl es of

sust ai ned-Tel ease matrices include pol yesters,
hy d Cogehenly feoplayed mpdter, sobubily palyvalent metal salts which may be used to help

st s T LA Lok ko D o ek Gn b hirmple: (1) the

. 09 - . i C | y - . - . .

nc ke UM SR 003 i CHBLIL VB o) st i,

phésphites aaditHicghymedst c (2)cild slihatiy reartoxyli€ e nidid salts (e.g., calcium
LUPRON DEPOT (i njectable m crospheres conposed of _

acqtate, Z1RC afetale, gricin propsionatecgipe ghselates gelciugulseists, ginc lactate and zinc

: - - )3 I tVri id._.
e} L) B0 oA R R A BTl i beaont) e
salieyktesi ned rel ease has been successfully perforned

Wi th human growt h hornone (rhGH), interferon-
(rhIFN-), interleukin-2, and MN rpg 120. Johnson et

al . ¢ Nat s 195-799 (1996); Yasuda et at,
Bi offed. Mt o et 27 (1993): Hora et at,
Bi oFdetienntwalios or teaea® of 4R8ENe; the apprdp#idddidsage of an active agent,

.0 eland, "Design and Production of Single | munrzation
will denend es thestype ofdissase ta battecateb ay defined| abdvee, Khecseyetityend course of the
: t " LN Vaccine, Design; .The Subunit and Adj uvant :
disS §iBer td SERAF IO RmIGEAR, S mevents) . iopPelis bamages, provious
thetd@y K thelfeht's Rinic4BRistbRyY aniQeSnds 69 4h t98hd A Giscreti
W 08 399; and U S. Pat. RebRnSZRs the WEnr Shd Y Qiscreton of the
attesdingphysigiane | Bl agehb istsiitablyombninistered e ther prtieh st omeytime or over a
be eev I o%ed using poly lactic-coglycolic acid (PLGA)
SersyP Y& to its bioconpatibility and wide range of

A preferred method of treatment is the treatment of IgE-mediated disorders. IgE

mediated disorders includes atopic disorders, which are characterized by an inherited
propensity to respond immunologically to many common naturally occurring inhaled and
ingested antigens and the continual production of IgE antibodies. Specific atopic disorders

includes allergic asthma, allergic rhinitis, atopic dermatitis and allergic gastroenteropathy.
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bi odegradabl e properties. The degradati on products of
- PLGA, lactic and glycolic acids, can be cleared
qui ckly within the human body. Moreover, the
degradability of this polynmer can be adjusted from
Atopintfatieits ofieartavel emﬂﬁpller@letg‘ied inseaninigethul they \Wavg I$E anitibodies to, and
conposjition. Lews, 10 "Controlled rel ease of
SYIpoms; itoie, BBY eavirgnsnsntal allceasny| ipeluding PoPens, fnel (e.gn molds), animal

s as Drug Delivery Systens
m?ky&?@%{@%@%&cer@ﬁl{e ork, 1990), M Chasin and R

LangRywdvetidisdrdesd asdocddted Wi e RQdYIFBI16veldI g 18 limited to those with an
et hyl ene-vinyl acetate and lactic acid-glycolic acid

inheritgsl @topia|eliglngy ofOthen dsurers asmclamdewuh @lr-vat@siégE levels, that appear to

o A ST B, bt e
hylbéﬁ%sftﬁitya & ‘?9 tadiBhybRY pedeibiiHng, OlecAdfd, e0aktRaria, allergic

as a result gosure to moisture at 37<C, resulting
branghepulmesaryfaspirgillogis cparasite tisvases, Iafpdr-lglissmﬂtcma; htaxigetslangiectasia,

WIF%(FI{Z-% 9% %%Pf%n tga LLon %}ﬁt&p&(ﬂﬁfﬁl@ i@: ﬁ%&;]gfeﬂad ea\ﬁh S grdaft-versus host

reacfidi! ved. For exanpl e, |f t he aggregati on nechanism
is discovered to be internolecular S-S bond formation
t hr diligtei¢ nhipitdhi, alsbflindevn24s allurgccrhnngmjumttazms oz hay faver, is the most

AoF A AR A s s e
whitlhl SloHen Shrigie: @%ﬂqg@ﬁ‘%‘i{"e& ¥GSe t&ME allergen. It is a
devel opi ng speci |c ner matri X conpo |t|ons

chrohjeatiseasd, vdrictpmay dirst appleat atnsagde] bitsherayseaisasublly dwérig childhood or
to fornulate, the proteins or antibodies disclosed
adlescenss.  delPigabattacl eofsistb el PrOTYSS Wateny apigoBhen pamygsmal sneezing,
: [
nREo AL bt 061 0L 5 A0 PR SRS cnss s
thréatat direatol diddrimgp adnylv adovigh. MetEHers akdrs " alseXx d@p| Hptoms  of  allergic
egﬂa,rl ude Cat+, Mt+, 2Zn2+, . Fee+, Fe 3+, Cue+, Sn2+,
blepharoconiynctiziis, All@#nt%ﬁﬁhl@g ¥ ithe soninmgtiven ane eyehdgarasness, tearing,
|t b I t at |
and BARREOTR Seveld sl S, BRI RH  Bhg haBR, weakness,
fatigniglaint omeiitie, miittdsoredcss afi@ inlehe: ﬁei\ioﬂ§ ohsh¢eziag,
solubility in water (at 20C) of at |east about 20 30
ny/ dFthme) talsonknowe|ag eevetsidde tobsiseaiive 1 siovax digease, is characterized by
| ye a I eas bou Suita
s e B o ho Qi s rpiaPh B gag gronchoconstrictor

che‘ﬁﬁbélb' proﬂﬁbmgaétﬁﬂks gt wheezfif, tdyspridaCIcHet &8hhAd icdugh that are
acetlc sul furic, nitric, thlocyanlc and p osphorlc

revafélhlie sigutangbusly Obwghrtre@trmntd §t is nahrandan diseasg descblving thedentire airway,
i phatic carbo ic acid.and, aromatic ac
buthfaSl SRR o GeciPlofsln i LBt edisastss g, sgyere, chronic, life-

thréi@érﬁﬁ?gro‘ﬁﬁhﬁﬁbyétﬁkﬁgnorAéiﬁ‘ﬁﬂtdﬂHathﬂl fray ToBRRIROBY | bﬁly about half of
acids (e.g., aliphatic nono-, di- andtr| carboxylc

asthrgatips are oo a@pm;rphcéan emmmhdley pemmtager Gidatypit patients also have asthma.
sat yrat e

wthin this definition inc C2.9
Hosys5calpBb e s5Ehme prrnon seively mﬁm& 11 ip fhat aﬁﬁmceqrs more frequently
amdi b thSﬁan‘Bh t n%ﬂ%gﬁ' indivt éyzleg%cﬁﬂ&q{ugﬁﬁ'cﬁﬂaﬂ&d. Asthma has
capryoni c, and The unsaturate .
further been hlstoncally broken down into two subgroups, extrinsic asthma and intrinsic
asthma,

Extrinsic asthma, also known as allergic, atopic or immunologic asthma, is descriptive

of patients that generally develop asthma early in life, usually during infancy or childhood.
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5 nonocar boxylic acids acrylic, propriolic
nmet hacrylic, crotonic and isocrotonic acids.
Exenpl ary di carboxylic acids include the saturated
C2.9 dicarboxylic acids malonic, succinic, glutaric,
Othei pianifesiatiaus oflatapy, WehldinglagRin4r it 8ergdie riflnitis often coexist. Asthmatic
di carboxylic acids include nmaleic, fumaric,
atiarks eanopticer dwangrpaliagosereonscindde pEssengs! eff gnimals, or on exposure to house

du{s{r, :fgﬁé‘%ﬁgﬁ’% ogg);kh%i all?ri%{glgs? S%%i}q %ﬁ%{ghg)%g}t)oes?ﬁ\%z Gvgeal-and-ﬂare reactions to
thd calisative | RAGnE] GRERAKIMY, ¢otalCicfum Agtd bdicRRRAttons id Ht&giﬂeﬂﬂy elevated, but

. carboxylic acids of this definition may al so con
1s geractgpes sgmialdr oxyl groups to form hydroxy carboxylic

gf;ggfrin%earn@!ﬁf; )C/a’ls%ylgr{ Wt ?cht’gng?lxﬁ(:; glh %ngﬁml @s&n c:hl’ mug,etypically first occurs
dibat Rl e . . : e . _
ALt AFCLi ) Cﬁﬂélf ahdl Capgﬁl‘eﬁt r&p IRy ﬁﬁgﬁcvﬂa@ﬂé&ﬂ NhStude chronic or

de inition i ncl ude enzoic and 's
reqgrent bopchinhbdsyrectiomtneelated| to pbHerpadayorsl e reposttratto sthért sllegens. Skin
sed Lo h'elg'li 15 stabilize the

¢ whi ch ma%/‘ be C ...

ehFAFSEINEA oS gpplg leggenf,ﬁpgm? feFoeancepiration iy germal. Additional
: [y = C - .

o RAOBE sy, 061 phD SO Ry 3! i s

subgrbiips, dike aspirinesersitive, paxesidedndscedthfédvions yad spsholdgz) merely define

f?he _al_l hati.c car box%,l ic acid netal salts (e. g.,
exterial Rgrengg fckgrs tha pfect gerain patieninmmera sa hrwpisnat e,

Zi NG i e a : nd zingc ... .

o AL g W ol DB TS it
aswalatedl oflybeliargint asthira. ¢ith IFMaidpenkasy,eihefds v strong statistically
.salicylates. E. Methods of treatnment: For the ] ]
Slga%ilé% gl phayying peatraletion betwgpn lgfsend asthmafhwitlo plérgicend non-allergic).

ey ent,, ] £ on the ty. :
cfpeeas, *hie Rt BIRAI°Thr, i b MEREREI ARGl . Simon s
SchustercBties et alf EQN@99D5 A 5 AR6R, thelah"IEEIM&1iA6€ Bisotders”, for purposes
ofagm ni stered for, preventive or therapeutic purposes,

LRAtent appligatignyinclugdes hoth plergicand montablatgithasthroay and

res | t nd the discretion pf, the .
e BARE i 0P o 4y R0, B G0 AR e icring, and us of e
acaRsipry infiisele Of kédpiritford AR bsiA (pulle RHACeIVHE! Bloo@ Heéssite are also typically
series of treatnents. A preferr_ed met hod of freatnent
present; pe are elgvatedievsls pfyEosimefidls dd the periphersl blogl an@0nasal secretions.
i d disor,ders jncludes_.atopic di,sorders, . which .
Puffitf, BeHbal M55, Bl Smbt BN Blss b aren fofigu expiratory volume
(FE3POTHe itse l\ﬁigogdﬂé@ig} ¥nd FuAG{bhal AEFRA1 %Q;Séég?'t akg typically normal or

_occurring inhaled an i ngested anti gens ‘an
shightlytinayeased,grud tuay te dlacredset yEtteextieedireschoSmeni. f i ¢

i A pANSIRRR R S a0 gt o gl phase and il hase reactons.
Tha@aly PRANeCHk Wddtddterized %g ) Eﬂlﬁ@fe' EtBc eerdgﬁlﬁvﬁld hypersecretion,

mul tiple allergi es, nmeaning that they have’lg

whiletlieblath phast agactinos by eiitlaninflanomationn nXsthnii daareeinidated by various
al | ergens, including pollens, fungi (e.g., nolds), _

noTLFRSHUIC NgRTS fruding ttstions e, vigH respiratony gfections), physiologic factors

(e.g., exercise, hyperventilation, deep breathing, psychologic factors), atmospheric factors (e.g.,

sulfur dioxide, ammonia, cold air, ozone, distilled water vapor), ingestants (e.g., propranolol,
aspirin, nonsteroidal anti-inflammatory drugs), experimental inhalants (e.g., hypertonic
solutions, citric acid, histamine, methacholine, prostaglandin F24) and occupational inhalants
{e.g., isocyantes). Various additional occupational or environmental allergens that cause
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However di sorders associated with elevated IgE | evels
are not limted to those with an 5 inherited (atopic)
etiology. Other disorders associated with elevated |IgE
| evel s, that appear to be IgE-nediated and are
allengeadstliohe can ineludecarfimahpiodticteniaseat dudis, sepcrearmnds, plant products, fruits,
hypersensitivity

i nvention include \ (e.g. .
Seeaﬁagqm%\éflﬂ Pollepe r FEAF 1 §¥es tapd, inks; mfpg@l @genp; gnzymes, therapeutic

[1G: W is, parasitic
agﬁt%ggegféfg}ngg{gggtr%{Hﬂg@@%@?%@&g{l&%%ﬁ%el angi ect asi a,
W s kiodpic Aehdrily, also khowa,astdayens reliodpiigdtitis idpicl @kzema or Besnier’s

el oma and graft-versus-host 10 reaction. Allergic .
Pryrigon is gagnmen hyopicokin disomder epegific torr subsermipatienty iwithsthe familial and

: - f [ t . n..oani testation of an.
mffunficr Bres o7 U8 o o PARER OB 3" B, il mammatory
respoiise] | Whichf indobésCh icharabteAstiC AfhRdcttically WMstibuté® skin eruption with
Intensity and length of exposure to the allergen. It
predélegtioncler eentain ditese ablere ishileh feayent pverpradppiéen ofilgFabyB lymphocytes.

Wi ashla S Slastified' B F siibniels 4PEh 8F oDy PiiaySk it 3 associated with
all%b%thlhﬁliﬁé‘l R BEHRA anB Mi g Lel8 BE ZbNGity of ﬂﬁf‘ﬂermatitis, however, does

struction and itching of the nose and pal ate.
nolPalsiagia satrelatecwith caxposiag do allsigenson exkirs tasting,t andodésensitization (unlike

ot i is d epes) o ARt oY tnetiep Ahehigh sebciils Sohirmatory of a
diaigh6did HCaIREgiE A/hMANhdH ble‘(/@ﬁ 48t Eﬁé@fuﬁg ft; dlﬁgﬂﬁstfﬁ% giﬁease can occur at

tearing, and photophobia. Severe attacks are o
anyagso aphlssiods begis peitelyi withedytiesmfousedématoss pagile or plaque with scaling.
fatigue, and sonetine,,h nuscle soreness affer intense
TichjB IS B P <ERBE ATHETUS(EN THED 191 DEPTE, Jtheridcationr OF Fecellular level,
acROSTeLiBRT {5V @d@hbyYand! ?%??ﬁnnfssi RiGledr '\ﬁﬁ'ld rgé/nonPglear cells, CD4

hyperresponsi veness o he tracheobronchial tree
lympwpyteat dieytrophils; eosimophild, finsme bellsonslt basopltils are rare, but degranulated

chenj cal s, produci ng. af t.acks, of wheezin dyspnea )
maghgdls %fiegmﬁgif@és,&érﬁgwcfﬁﬁgﬂs ke Fudermal Gypéplagia, hyperkeratosis and
:ne, AM - t i r i 5
pefPOT SR o8l SRR Bl OBl gany s nd s
celbeVHrerd ynaf ralsen tecfoasl el ofnfibrdsit,riaclad@gtineglivanag oftthe perineurium of
severe, chronic, life- threatening bronchi al
smalhBeVESt i on. Ast hma and at opy may coexhist, but only
abo f [ a S L ORI G..q:2N n_even .
b Mg s Slep BRI 0P 58, S0BbE ety ix o
unusshlhampic miavigsseition dhophicRituldpleIFE Rog dendititifies afd Nssociated with a
i ndependent jn that asthma occurs nore frequently
localngastrotntesinal traeinmuaensl seactionat Bpis drarenin wilwlisa byt ‘more common, but

oS SR Toleb A4 SR 08P R P et with tocl g
antibotifek a1 the efuffPNRIN6sa NbérhfeSinast @3t RiBBiatdaX! fesi®ing in_gastrointestinal
asthma, al so known as allergic, atopic or inmmunologic _
sympiompreshortly @fist thpimead Elonpoudde expostiteapraghwed ahrgnic inflammation,

e BRI B B s e
inflafhed Uktefttha GARDE: Mlay Me! SifiCank BhAlidh © QhbeRok MEbishey anemia. The

Asthmati c
allergic reaction occurs locally in the upper gastrointestinal mucosa following allergen

exposure, but resolves with allergen avoidance.
Anaphylaxis and urticaria are clearly IgE-mediated, but they lack genetic determinants,

and have no predilection for atopic individuals. Anaphylaxis is an acute, generalized allergic
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attacks can occur during pollen seasons, in the
presence of aninmals, or on exposure to house dust,
feather pillows, or other allergens. Skin tests show
positive wheal -and-flare reactions to the causative
reactibe rgith simbitdneoes invodvement atfadeveral wigdngEystems, usually cardiovascular,
concentrations |s frequently elevated, hut 5 is

rePHRNYrRVEAngeY N sasHerergna akherfieaction) i§ dmenwplpically mediated, and it
ocBa %Kc i lto ag Fl?é'rgér? t@%lp?igr angb]aa! hils ek tpreviously sensitized.

occurs ur| ng arent

Urtieajd 4ak mg;(oddﬁﬁﬁ@éﬂb% thy PRy e sWBHiané’yﬂﬁﬁﬁrﬁn@ ifhing resulting from
recurrent bronchial obstruction unrelated to pollen

hisjarans ringHatest Feaapte t%smeh@lalawt@@e@ns blend wesspbstagd dp ghe hallmark

oo GBA u OFeM R g PBES h R i Soumerce o an -

mddﬁutbchtwlmmtmeaaay ANFuRIE a@Eﬂs }emungmﬁ{ drag NAB&RS venom or food.
for cIasngng asthma into su roups l'ik

It ig spuseil suddandy by elergexindyesie miag adedr{gEctesmlangamgrofound and life-

o B G 4 B85 LA e, s
airtia dbbtructioh, biftakddBe VhdAilatich Bl @dénli@tanﬂkéakt?olﬁ%gﬁnal and genitourinary

classifications have historically 4&ssociated only
musbk@p@nm oa:srr hheostsintultag@udlyp alttdmigh yiot slhayetol the some degree.

ALk Bl o e
mdb@ﬁk ﬁkdg%br% Gf alrgﬂ. fgc?al atéiﬁﬁaﬂ OF% x ﬁﬁé‘eﬁvel Ahéd lungs appear

Ten in no ogy,
sinStdnlys e dprigg whescwet aaﬂnnaEattac(c,I%m) hypaseerationudfi brdniohial submucosal
di at ed d sorders', faqr purpgses of this

glﬂf}gf émcog%@gﬁ@g?mgwsa peribyanchia)| vaseularcogaestion and eosinophilia in
then&%n 1111%9%'15‘7 B Eiofed Gl 4t dIhEI:ngHﬁ fmggéa sﬂgg Bronchial muscle

attac ude tachypnea, use

spaste hypérirtatios soidyeven soptage of alvesip nfagtalsonbe Rapér. (Inipdfant feature of
and el ted bI od pressure are also typically

huyan y axts la? @ pdsima, yasculay epugeston @é‘fi ﬁef}ﬁPvlﬁM i thgdamina propria

rél;(a,Hfr I @g,d tions. Pul nonary

Of@%l o’tpdCh%(’)\?ﬁgl creaé@ P1?1 ow rates and 1 second
f or Expostxio” tht allyrges muytbe thidaygh)ingektion,tliffedtion, Uhlthlation or contct with
capaC| ty and functional residual capacity are

skip pginaugony mesrhyetie. ofhe eaction beginnwithmssgondsar minjitaseafier exposure to
t 25 Tk t ho
R el by 5 T ABK 028805 Bt e B8 g rvicy by

symtone iheget 610fidre tathé @ghn ¥yROBAS CcarSiovARIRE! REPiZR6yD ¥utaneous and
snpot h rnuscl e contractl on, edena and hypersecretl on,

gasfipintestinple | at e phase react| ons by cel I ul ar

nonlf?%“@?rggfgq LE5RY a@f . fof 3 or ﬁgﬁl tﬁ’ ﬁ%@ g%gfnoﬁurgsé() gdc’ramonly associated with

ato]gy I BbodsE &iigh, hacl vérdhdri 1R )n'e AB Y8 R%Hobirdes.C F@5P allergens includes
e.g., exercise, hyperventilation, deep breathing,

thﬂp% icmdamagustadem orcdjusksa (e s Joieter, shfienp, orab),( fshy lc;guﬁ[bs (e.g., peanuts,

ul] fur dioxid cold air,, ozone, distil
pedi s, Bsgats) SF?@gg%aﬁ?sé‘m(ee ogtonspdy SRERNG oMUSaL, Pt sunflower)
nut8,0 B&dis Oé&alwlﬂt@ﬁ' bﬁdﬁx‘lﬁ%ﬁ@r%l?r U aﬂé&t@ﬁé 'Iﬁﬂﬁ@é those found in

i nhal ant s e.g., hypertonic utlo ric acid
hetéerioktgans p&)tem&a&xﬁchpbﬂgb&ptﬂps pobsaediarideli smdFhaptenio drugs. Tnsect allergens

ational .inhalan i, socyant es ari ous
incliggHbmmap! teRRIBBRSHR M5 lngo'iegﬂwﬁ)sm@ Py tgpg%gvasp and fire ant.
t halyHRURnephrine is the typical treatment for anaphylaxis, antihistamine or other

histamine blockers are typically prescribed for less severe urticaria or angioedemic reaction.
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-56 allergic asthma can include, ani mal products,
i nsect dusts, sea creatures, plant products, fruits,
seeds, | eaves and pollens, organic dyes and inks,
m crobi al agents, enzynes, therapeutic agents,
sterilizing agents, inorganic and organi c chem cal s.
Atopic dermatitis, also known as eczema
neufoder rfegmbinationsthorapiessczemn or Besnier's 5
pr ur’[‘ht%% th3d B¢ '{WDPHVS&F ML g'k}:gm?i!ngﬁ? r“qur kadwar In‘fehfodg Ut Freatment for
subset of pati ents WLH the T amrial and G mino 0gi C
IgE-@adduit@b dborddk,0Biher TRechnaed ior| adiRidnbl GedtfheBtsPitefis bt Gs additional
dermal i nfl anmat or response, which induces a
coppanents efr4 detapew plagen.| y di stributed skin eruption
Wi t predil.ectiqn.for.certain.sjtes. There is al.so .
fr edQEnE BBy, RS il Sy TRty  Bufhiifnines may be
adMltiibteredttRRire, Siesr B! bt éshuinSndtlAS Wifhi e aﬁﬁJ?E GHIBEREYST the invention.
formof atopy because it is associated with 10
Sutiable ayjiilistamindstind udmihosesofftira abkythniing fe.¢. gEhlbmhehisamink) ethanolamine

severit f the dermatit.i s, however, does Lalways .
&0 Pipéﬁea%@?@wm) @?(‘EBE%}O@I%H%P‘F%I’ g@%ﬁtﬂﬁ%% nr%ég iy antihistamines
@Bshi .
SRR pbreblpRal Tk o i) A8 8RR s on e
effecof cellsadthey cohman abtihytensine dofgs alpemtgby bhskingehistamine release from
normal | eyel s.do not  preclude it. Onset of the_disease
magh felly HaF Daye basty Sensiszed rand) @"g}cén‘ggﬂéglmea@a#éﬁy IgF (8- cromolyn
he u ' ' .
o) PRSP SRS, TALLE oGl £ S6ILIL brobeniamine
maddate) narbiroixalnére thaleatt aetirizide hytchletilel cdemasaue fumaraéroheptadine
lesion.is egenous and. the derms is infiltrated with

hydrepiatids. clexbrasmhsnirgmine malgpfrodoichlorrhaemblsnmplpate, dimenhydrinate,
] i i s, . cel . has i a req. DUt .

dlpgglgjlr‘an u’tHa}l‘tE e(}] ymr??a:g c‘:% I ggx&? 5elglf)1 ?essglgabl'%hr ge%face%fi‘gdsllngnsh ydrochloride,

terplembdine lgfradalomide, hydrexwhigs hpdrothlPedd doatidises nkolzine hydrochloride,
.parakeratosis, and the derms is infiltrated wth

trigeiRsAREicCalratedripelennamie hydraehlorids, trpralidinghydrogigoride.
| oS | f ffi ' .
o PheThE BRI ok feB A, aBofh My 5BAY Shi escions) can e

ameksved. wifl bRhgitEorfidedticd of HAlge Mavig brélchodikaeeffst. Epinephrine is a
eosi nophilic gastroenteropathy, is an wunusual atopic

brogd artingalahy gl heta-afrenersiodfiengiminigered sobcwaneensly in 2 degs of 0.2 - 0.5
troi.ntestinal .tr

are, . ciated ,w.th | ocal,. C el
i 0T RRUBRT oot & tandeE st oizh B R ERplH e Ebutatin im 1:200
suspeEHis A6d ué&l WhenS RRfer dutatidt 8fféd-is Hefredo NFuftdtdd additional beta-
results when ingested food allergens react with | ocal

adrppgrgicanindbusigi edbuterol, h@itbujernlal metapederendlb esadmetermds tisoetharine  and

cel l di at or. resulting i trointestinal . »

ford i T BB R A A e gosive pressure

breRthQ R theChY BBlefedldtsk gfe@a_ [rlZ8@ inhalefSWrbtdlg. i N
gastrointestinal proteins |oss and hypoprotei nemc
edeBeancBbditatiohaan aldor baigdhi¢ved throngh administrdtest ofivadnthines, especially
mugosa nay be significant, enouygh tqQ cause ifon, .

whegL ey aasadrigintsed i qerabingtion Wk éhecaqqoaaéyms gRigstic drugs. Example

- . it oot i | o
i) 068 SRR G 00D eSS 0FR P! R0 g ser

conewtiraliny.e.

Other symptoms from various IgE-mediated disorders (e.g., late phase reactions) can be
attenuated by treatment with glucocorticoids or other drugs having anti-inflammatory effects.
Prednisone (30-60 mg daily) is administered systemically for severe attacks, while

-59-



10

15

20

25

30

Anaphyl axis and urticaria are clearly |IgE-nediated,
but they |ack genetic determ nants, and have no
predilection for atopic individuals. Anaphylaxis is an
acute, generalized allergic -57 reaction with
beslomethiaaneo dipropivndty,e rRicitflone edtohido raa nflenisdIRI¥Bare administered in
usual | y cardi ovascul ar, respiratory, cutaneous and .
acepselized; farm @5 long-termrmeaintenance dherany. | Additionaly perigosteroids that have anti-

Yol eAnd it ceurs an expqsure to an allergen t ]

TR0, InklocRS B3RS iy BB, ‘Ricrocoricone

actlafe] anisélidy) Auababae PRIPRorald, yarobortishis, RISisRlnisolone, prednisolone,
swel ling, erythema and itching resulting fromb5

prefnisongs tHamsimolameat ed receptor in superficial cutaneous
IS th eous, featur.e

bl o vessel s, and e hallmark cuta e . :

of " SYut SRR R L i Reind OReRiss e monC il e e pcariinarion with the
theSsaubit an6Rod ofNhd g%enﬁﬁﬁ!iﬁ&lﬁ@e,r%%ﬁﬁ&l&h%p%iﬁﬂ,eﬁﬂﬁﬁfﬁnac sodium,

in nultiple organs resulting fromdrug, iInsect venom
didefenarodsodium, idiflunisaledetedolden|fyndprofeh| erlgim,i ritlubipeofen, ibuprofen,
: st. cel l. | oaded | resulting in profoynd and |ife-
indORFeLACh e{PRP Ry Helg et e eSenamyc Geidy febipgione, naproxen,

okl saHGANSypH : i in sodi

P e Sy pheRtbhe PRcHAP R Eond fibBcAd SUEMAY wmein sodium.

gastAdditinely, tiad mamdmgenitherapdutiar Penefitsobe A addeved with the

t aneously, although not always to_ the sane

al npst. si
adl&b‘t_jﬁ?é@ﬂﬂ@%%&ﬂ%%@;ﬂ%ﬁ PhsayIERArHIG: phenydnroprnplamine, pseudoephadrin),

infl

i i | Wi .
oRpNgEyS 1Y BB gl RGOS o s (e

acetmhinophen, hepidh), t he | ungs appear similarly as during
an acute asthma attack, wth hytpers_ecre.ti on of o '
br ofcisTesn desensifizgtion 193 fatmeny, forndaswhich pilersenatsoiiacted into the

' Lal.: L estii and .
o T R sl 0 el S e RSB FBbgpsr. oo known s
allargeh ranmnothagpyByposenditiatemtor AMeAChjatioNiB&hSy. It is often used in
spasm hyperinflation, and even rupture of alveoli may

corgbiggtione Withcasbort aller gy Geatmentss buftnat ofien astpprimary treatment. It has been

| S.4i.13C ma,. vascul ar ngesti.on, ,,and e
S“"S%%.ﬁﬂop | 3%% vf}ntéhﬁglgrg%g%v%lgalbcre C}E}rp ossnga?e.tlﬁzyquéqﬂfﬂ%gen desensitization
tredtiiefih BRorpoRited QltchBnedid iRjeeaeh aF ¥ifile 2lierFaP RS Hcfeakig doses once or
the allergen may be through ingestion, injection,
twire A syegk bl prosgdnadiewsidthat pseducesos transiend smatl ddnaharea of inflammation

o R R A RS b SR evry 24 wecks.

Allbigi bsesitiBARNCIsHhodt "SXRR0NARE iHORS irea@hdR W hiTeRRE AsihnfdYand allergic
rrpt ons 1IN one or nore tar get organ syst ens:

S
rhj:@jés,oal@n@ggl@dsd'gag had speeeas i freatingt amapbylsxian desensitization has also been
rointestinal. 25 The allergens respopsible for . o
eI 3183 Fiog i e pgmﬁmg@ SR AL HICG PRI ETesingd agjipvant, which is
an &hiRbn SORMSeusUigen ih RARGH! YiENTTE p‘ﬁgsibl%ﬁfcﬁl fo@cft tcp%ms an insoluble
[] udes “those ftond In

. conmmon sour ces. F%gd all ergens incl
liquid depatdomm svhichodioplkssof{ alleggen dre prideslly sitvasedd, Aaothby form of allergen

sl B S S S sl
i SRRFES oL e, W MEEEE S0, VB o e

degree of immunogenicity.

G. Pharmaceutical Dosages:
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30 heterol ogous proteins and pol ypepti des,

pol ysacchari des and haptenic drugs. Insect allergens

i ncl ude Hynmenoptera insects, including the honeybee,

yel | ow jacket, hornet, wasp and fire ant. Wile

epi muphgdsnmdi desir@bdiugpoaedntiatiem biiphdrmiadsutiznlbgumypaaitions of the present
. antihistam ne_or other histam ne bl ockers are L
inyepHpR N4 vy edependieg omothe| pasticudan wsecenyisipnedy | dhe determination of the

L.oeden iQn, . =58 E. Conbination ' . .
s AE RN A B P T LSBT T ] sy s
Arli®bhegSeridents prdvidnteliable gdigdcdeRt ahe dehfiRRie of effective doses for

ei ther as conbined or additional treatnents steps or

hugn gharapy onkiterspecissnratiogtef effective hdosepean ke performed following the

prigS RIS IR Fip BROVRTRER £ a8 haPoRl Wiy, GREFElRertlecies Scaling in
ToRRbRIMRtcRT IiPTokiEokifics QWW%DWQV&FJ&“E_%bbf &9, Eds, Pergamon
anti bodi es of the invention. Suitablé antihistam nes

Pr¢saclNewd &’ ark 4989, pp.426.al kyl ani ne (e.g.,
8%3@%?%#%5 ﬁ(t)lg ﬁgﬁ%mﬁ;pﬁéees'(og:agﬁbodies described herein are used,
AR blnts VA G Rn 3Bbit] GHEE 19890} I
not he pha%zrracol otai ca)JI ef fect ?Bgifl h%?)g%nﬁ’ét‘%gb‘%‘?o?%ﬂ%@ of mamma
bodly werght eptrowe pért day, prefarhlely abbdtelcing/kgidalylts ,10ahg&p/day, depending upon
conmon .ant i hi stam ne drugs operate py bl ockin ) _
thefod{es Af AAOTRIRERLGE. 1 Pyilantinay %eﬁmgufiﬁ sages anf] dugihods of delivery is
it a j I 5 g o
D R HrcRires S8 for afip R, U AL PR 657 7eb I a0658;or 5,225,212
It iastithin fwl seppaafithadnvention e déefferbatdpimulations widl be effective for different
nmal eat e, %grbinoxanine nal eate, cetirizine

trepnentscandt Herent disendass: pibtheladipinisiration ptendeg ta dicaler gpcific organ or
_ Lot ) . | _
Gl 0RF B R0 L SRR 53) Ta to amothr organ or s
Mdtephen dydigeainiey by ddathikerdddBy dhexyrl aitrd epdiatel atdi@istrations, or by
f exof endadi ne_hydrochl ori de, terphenadine )
ConfirgrBE HBYiPRe For yaneated admainipiyations lever seyeral daysaen nger; depending on
e B NENLORON O Bl R BRI RppHASEA St s symproms

ocdiyslr HoWeér| oigier fstabé fagirménsiiipboasefdl] Thepro@eisaifaBis therapy is easily
di sorders (e.g., early phase reactions) can be 20

mogtpreddypoavenijonn! teshnicues end asseyss or drugs havi ng

bronchodi al ator effect. Epinephrine is a broad acting

alp and pet a-adren [.,c often adm ni stered

subgﬁtangém%gﬁhg@@‘ﬂéw- 0.5 nL of 1:100

2qUeRE FosMIMidRof e RELAT iRehbSH ; Ty Ao iRfHe! i

(i.e., ?er but al i ne eilﬁ 1: 200 sﬁgp%ﬁg‘lﬁ%g blug ngo {Jeggg reconstituted
formiudatioas, ave adminisierad itwa meddimaltin needlebireatmientSuith el protein, preferably a

addi tional, beta- adrenergics include al buterol, |,
hurgan, g aseend, Wﬁ%@&ﬁ%ﬂ@? ods sughy psntravenous  adguRisigtiqneas a bolus or by

co o SAPA: ekl s BRI AR Efed tprcercrospnl,
sutien@atdisnintidentiQdar, bitrasPioRiatAnatathecaloeslstopicak @r inhalation routes.

inhal ers) or orally. Bronchodilation can al so be

ach \Pé%fetrm cwiedimentsi ther farmylations xase t administered to the mammal by

[ all re. 1.1 ster 1.0 _conpi L on,. ..
sub\%lﬁ@ﬁ&%% élégjgvﬁ@éa%@ 3‘,‘{%2‘%’1}}%%%&@?‘?%{5& l@g glgcgpaug[%crsgag thétdr@Mation may be
injected using a syringe. However, other devices for administration of the formulation are

available such as injection devices (e.g. the Inject-ease’™ and Genject™ devices); injector pens

-61-



10

15

20

25

30

xant hi nes i nclude am nophylline (iv. 250-500 ng) and
t heophyl line (oral, 10-20 g/m serum 30
concentration). OQther synptonms from various
| gE- nedi at ed d| sorders (e.g., late phase reactions)
(swhnabéhe GehPamid);esutbyinjectontdeeiots, Weelleipssi aecioed i(€gi MediJector™ and

oy otﬁgr drugs having antj-inflammtory effects.
Bipleg i'-‘%@u‘ﬁgecﬁﬁ Paten|delivery syl st er ed

SyStIﬁ"Q &%k £t Jn% dné the g{’ e?éi{ﬁnve%ohq dirdcted ¢ kits for a single dose-

becl onet'thasone propr on ri anci nol oné ace

admiigstidtioni @i, i SIL&:haltlﬁ @ﬂlﬁ@rmef‘at SIrdindrivf sneiqussls Padulafoiof therapeutic
as. | ong-term mai nt enance t herapy. Additionaly
Prefein; ¢ oiibpdy, dacluding brtyenglator myltifchambened pye-gllpd eyrénges. Exemplary

ol Sineb AR TEANRIE Bl Veter SRS Ry SRR, EREHT
pro Flfh@rh@f)ﬁmpnﬁbécﬂda@gg ('theripeutidiBl RYfe B ROh& IO the protein will depend,

pr edni sol one redni sone, triantinol one.
fornggample roi tbalcoahtlpn itmbe awented oty sglvemj}s anthsoursepf thesewndision, whether

o S B s GRS ey, e

paﬁ’érﬁ’%ﬁﬂn@@l KR reﬁoﬁh@foﬁﬁ@ﬁro‘iéiﬂ' thtyﬂé'off orstERalsed, and the discretion
et odol ac, fenoprofen calcium flurbiprofen, |buprof

of thvd@tmdnwamhyswiaat oTiTeolﬁrete,m lmmltabb’rmhnnmstfmlﬂtwﬁm patient at one time or

VBTG S AT OSIIR AL AG O° GHENY NG 2 e PHIAbA; S fime from diagnosis
onwitds A8 pro®in by Be %@ﬂhﬂ&hr@d’%‘g Ghd kcﬂ@ @xleb%neni ?ﬁ rp'ﬁdeﬂjméﬁbn with other

therapeutl c benetit nmay al so be achieve
er@mr thesaplatuseful af treitmgribesdndition 1(-1e1ugst1onphenyl ephri ne,
r opanol am n pseydoephadr | n)

D e RaE ShE BB 0 chesn 1o A OV frore GRBNR,1-29 me/ke is an initial

colt8h Rk BRI, % R 5702 TOP Sl o o mor

sepamtendmindtiatibng | Hew e sothéralossgearegigtbns iay behgefupalheplogress of this
for ;he gurpose or reducing or_elimnating the

theranyds gasily mpeiorrdcby Q%VP@%PEGCIP@HW as allergen
It hm;?%ggy e %ﬁl-]%? ?&%ﬁﬁﬁi é%t rc% na%gl gﬁ%l%]%b f‘l%ﬁ-@ﬁl) include the

en use

tregthieat gy p&ﬁ;ﬁmmbs Ighmhedidied alleic diseasel) pasitic infections, interstitial
treatnment. -1t has been _successful n£l oyed when

cystitip eﬂnée?ﬁﬂaw faneample. Pawémgl gn the spﬁa&pr alisosdggetp be treated, a

thegaﬁé lg t.zf?efcﬁgge“ Lﬁ]{ g ' nc lﬁﬁ éxta%?{? g uégﬁ%m antibody is

admimstém&ﬁﬂhapm@@k untll a dose |s achi eved that

produces a transient snmall |ocal area of inflammtion
at the injection site. The does is then given on a

mai ptenaEE@ léchhﬁ&gl . gnee every 2-4 weeks. Allergic
desénsit ften used in the treatnent of

al | B ghcthddniboimae oF the idietion, mnnérhbi% ofahhdiFstde ik Provided which
has had success in treating anaphyl axi s.
containe ks formudatiom wad padferablyeprovitles dhftaxtione|fyr itsause. The article of

T N O,
dua?:ir@ggltﬁgg igﬁls?n nsggfn%és @hdhr asTHRgIR B Siul PRtingR s‘?ﬁﬁféﬁ and test tubes. The
container may be formed from a variety of materials such as glass or plastic. The container
holds the formulation and the label on, or associated with, the container may indicate directions
for reconstitution and/or use. The label may further indicate that the formulation is useful or

intended for subcutaneous administration. The container holding the formulation may be a
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l'iquid depot fromwhich droplets of allergen are
gradual ly rel eased. Another formof allergen
desensitization is to polymerize nononeric allergens
with glutaral dehyde to create a nolecule wth

mulahee ivied) whichvallkvisebor e&f]iehtyadriun&tratlmu(segs fenh @r@Qhdministrations) of the
es onse whil e retainj an effectlve 30 degree of

E?& HTU&‘PIFQOH Jheaytie Bglurenay duther conippse a gecpnd container
coﬂlgﬁi%%gfdt %@%&ﬁg e '@&g gfégﬁﬁ °. @én@&%ﬁ? iy &fﬁ?em and the lyophilized

fortepatich, tg fial pi‘t&elﬁabhd:sﬁtthﬁtbn Hﬁtﬁe estohitoee %mﬂlﬁlon w111 generally be at
determ nation of the appropriate dosage or route of

leagiyhy migdm} afheoprticls alenanufgoture mayHartber inplude other avagrialg desirable from
i-abl i d
o PR and MBS0 e B LB R P RS s, rings,

and BEUKApY insbid With MAGEGokGRt hitg Of effective doses can
be performed follow ng the principles |aid down by

Mor ddatinyentionavidl tgheope fully whderstios s eefeendentoeths ;fel:lowmg examples.
Toxi c ki neti c In.To COkI net.i cs. and
Ty SR b oo B SRR as Ang R 008 G 1B iBPURE, Al citations
thrdehovette d@RQBurd e herefP explbgly ineoeﬁbya@e@tﬁmemﬂcreat i on

of the pol ypeptides or” anti bodi es descri'bed herein are
usedn alm@lﬁnopmhbdlmag theamentien nprpvides yfof r am atticlet ofOmanufacture

co g % e S o TR o device, A

autdUhieslor B4n ‘tﬂ:e@@seﬂbélﬂ a¥'RR"in JSJCHSn ldeVicE R %t poaloachvatlon \gﬂl deliver its

adm ni stration. dance as to partl cu sages
contenth ovishomt additlonelr ;aeaessarp raotiord dcbnt rthé Ipatiritt @r admindstrator. They are
U.S.. Pat. Nos. 4,657,760; 5,206, 344;

ee for, e
Pﬂi‘f’ﬁéﬂz fBlwﬁgﬂ Seﬁ‘tm‘?f&ca\mofl it ﬁhttfﬁwuiz,le dprengatiqnsovhen dshivepirate must be
ﬁ bﬁﬁ gtive for '
o glsiétnhtfeq{{lg@%t;éee;ﬁ? %JIQ eg%g fggg‘lr}@%gﬁsorders, and
that adm ni stration intended to treat a specific organ
or tissue nmay necessitate dellver)i in a manner
different fromthat to andt n or tissue.

Noreover . 495308 ﬁﬂ?l%@%ﬁﬁfﬁﬂy’?%ﬁnﬁktm re

Foﬁmaﬁcmseﬁ‘ttwmﬂmmnatmugarmw@ rHaBYABELS %ﬁesmepared from E25 bulk

]?Ia(; depending on the condition, the treatnent is
fesgiag P9 (40 l@gfaéshwébﬁzépﬁémmh@bs@|5311;Msb1stldme pH 6, 0.01%

TR AR G S Gy (AL 18020 R ST

nmoni tored by conventional techniques and assays. H.
Admi nistration of the Fornulation The formulations of
Aquepas splatiens of thaMALERS, waswbpm@gy Bialysisdntd differeptibuffers (20 mM His-

HC'i e Q‘?(S Wfﬁ%g a{%l? i—l? QA‘U %?% ﬁgﬁﬁ-ﬁ)—{l‘ X %iglgfsits %agsette (Pierce).

The Eﬁﬁﬁl’é@ b¥ete dher HamTerrdd iri6 GRE GarblerekoUiP dTBJ hﬁ%con-m centrifugal

such as intravenous adm nistration as a bolus or by
migseemicenitaters i(Amisémyn Thee prodeipe mieoz] caricenirated blyyspinning the Centricon-3

concgﬁt{a?or At %Hb(? 5006 o rtalo t?nra Idgsoun 3 protefnnctoilggn%ragg; ?ss hxne?flcd

The samples were then concentrated to ~150 mg/m! of rhuMAb E25 using ultrafiltration.
Tween 20 was added to each preparation to a final concentration of 0.02%. All formulations
were filtered, aseptically filled into 3 cc FormaVitrum vials and stoppered with 13-mM Diakyo
stoppers int a Class 100 room.
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subcut aneous, intra-articular, intrasynovial,
intrathecal, oral, topical, or inhalation routes. In
preferred enbodi nents, the formul ations are
adm nistered to the mammal by 30 subcutaneous (i.e
beneat h t he skin) adninistratlon For such purposes,
the formul ati on may be ‘éected usi ng a syringe.
However, other devices forESAMBLE ation of the
formul ation are available such as injection devices
(e.g. the Inject-easeTM and Genj ect TM devi ces);
MethpdandrMpeials:- 61 (such as the GenPenTM;
aut o-i nj ector devices, needl el ess devices (e.qg.

ctorT d B oJector bcut anequs tch
seqfifibl S KR Rhor BT it Ei gt e Sommgund Sess vials and
stopp&se Rlithi Iv@nt Dﬂitkyb §to§pér?¢ﬁ g d!la*r?@ lb(lt) bterifeOfilliag Shifd| Bials were placed at
I Stgation uni ch kits conprise a
J@%?a 5‘;1351 ﬁaiér&@d@&m@? SPPBWCEY t herapeutic 5

protein or antibody, |ncluding both single or

Agg!rﬁ(ltelb?l mﬂ?bg}lr%lﬁiu&ge gfar 2 gd\%gﬁeﬁib Fl%?re o‘?né%gﬁlp%x é%sﬁ' vials. Vials were
agitay %bgrb@pba y@Brafalas-Cot Benelp bom phaksr at 19eBuigmperature. The shaker was set

at 170 t“hmr epemﬁ ll&\@ltﬂ ) fcﬁp(mmnﬁm;ume} aBitatiole shSIEE WRre inspected and
ggﬁ exargIH Bﬂ the condition to be
T §1?eev‘r€ P‘tvi}" ffocelir se of the condition,
vvhet her the protein is adninistered for preventive or

Fréé}?-'lg% gh?# p§?ﬂ%§}e§ ger%ﬁsolﬁrglet D& 3&%& cg%\ee ﬂg freeze-thaw. Each cycle

COIESﬂséQde ph frecmg iy pE)°6f oyerwight and) &dﬁﬁqmdy tthawidg sat reqmi damperature for
ab&it chB®odf. U?Pﬂéi{'eﬁal Sl [bs Jé}@ 1&?9&@& le'uﬁllyc‘ Héﬂuggl I¥ght box to assess

adm ni stered to the patl
thecoloraand gl al%tV@éttheehﬁ@daﬁer rﬂa{w fmél sodvhl ﬁﬁggregfé@s weretmeasured following -

theRbto€sltdeddritRdbelow® from di agnosis onwards. The

protein may be administered as the sole treatment or

in conjunction with other drugs or therapies useful

in treating the condition in question. 15 Were the
Anglygical Megiodsh 8tabiity samplesiweicanalyzed by theabathodstoutligd in Table 1

ng/kg is an initial candi date dosage for

L,ngstratj o the patient, whether, for exanple,

Taﬁ%rfdn‘én ‘%quge&hé’ arate adm ni strations. However,

t her dosage reginens nmay be useful. The proagaress of

hBéay therapy is easily nonitgy "39 Ly conventi onal
echniques. llkses for an anti-lg ormilation (e.g

CBMM‘@]EH%A hEdYRRE" 26, Hu- 901 Wikt hli’sggctidi‘leof h%gld formulations

eat ment” or prophyl aX|s of HgE-nmed] ated allerdic

Sizé E%%Er‘éwn@{r&ﬁhttogﬁa ?tﬁ% o SI\fleals[ﬂ‘e‘é‘ % ohbfﬂer s6hiBld atggﬁegates

and asthma, for exa gnding o di sease
disorder to be treated. a tr@ndéfwmcdmulaymzlﬁ@om@nents

bout 1-15 i - . .
PRl 00 i ] 0
%‘ald’fymiﬁhf acture | n ajendéeethibbdi nent of the

ng{ﬁml on, [ér artl lee of mangfactrure 73 prOVI geg—whith
avERstiiflat i on and | Peasuies projeipconcegiration

qur%tcﬁ (M %)15 940-3%5’ nm u5¢- 'he ézfsxllrce!t; gol%]e and insoluble aggregates

Activity Determines binding activity of anti-IgE

2 Pass for Color, Appearance and Clarity:
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manuf acture conprises a container. Suitable containers
i nclude, for exanple, bottles, vials (e.g. dual
chanber vials), syringes (such as single or dual
chanber syringes) and test tubes. The 30 contai ner nay
THeecdlar appkatanomand hirite bf thef samplewierd Sissalistusessgl aguinsdithe white and
| astic. The container holds the fornulation and the
bl cgbléqckgﬁ),ung roffhie daspsetion apd gompayed do rngaval vp@yxe of negative control.

i f j . f j i I -
St jo e R Fite o EEALRSAHhp LB Hos 6o vigorousty so s
to umafeudir bubblésnt ended for subcut aneous adm ni strati on.

The contai ner holding the formulation may be a -62

mul ti-use vial, which allows for repeat
from2-6 adm ni strations) of the

& DX utarbnfiagograplati on. The article of manufacture

may further conprise a second container conprising a

ASISK S IRERISWEIO0 (@eh g.30B\iih) colupmnwasd Méedoinain HReE1100 chromatography

di luent and the |yophilized fornulation, the final
syHemt ditg cebwaeives laateshwith 20rs preteimand elyteddn Ook Mipetassém phosphate,

oL SRS et e Tl 1 ©

desirable from a comercial and user standpoint,
i ncludi ng other buffers, diluents, filters, needles,

C&@ﬂ)@%ﬁbh&%@ioﬁ@ﬁ&ﬁ@tok@gﬁg g_:ﬂ@n: th instructions for
use. e rnventron w re fully understood by
. | g ld, n
THESHE Ry o SUANSR SHETE SK, PBSTS5"%% ) cotumn
(Toso¥ians)i cnan HP 1100 ligiitl @ hfomatSprapyygiem tTHeRR 1 ¢lad foaded with 28 pg

are hereby expressly incorporated by reference. In )
of 4BYiA digestaso Apbrdtagnientseandnolated with 7 eonesatrationr geadient of ammonium

[ } SH the fornulation
oL 65 o FERUARE s R PR e MR 38210 mm by o U
detetton- i nj ector device. An auto-injector can be
descri bed as an injection device that upon activation,
will deliver its contents w thout additional

d assary action fromthe patient or adm nistrator.
ﬁﬁﬁy—%re 15 particularly suited for self-nedication of

Thé RE6RIAG WF banpIRE WeleAlctiindd i8R 106h pX I ¥ngtR LhveRdSkind HP

constant and the tine of delivery'is greater thana
spactrametetefhesturtiinnPascalcufated ag the iaveragd abanthian¢egffom 340-360 nm.

r huMAbE25 (" E25") Fornul ati on 20 Forrmul ati ons of the

nonocl onal anti-IgE anti body rhuMAbE25 were prepared
e,[fhrom. EZSCH%%IK residual Lot K9094A (40 nmg/mM _r huMAb o

& ot gty ohQt theandi-lgEanonpclgpahandibody was defermsined) bp 2ggceptor binding

. .Tween 20) or rhuMAbE25 Pool (5 mg/m rhuMAb E25, 25
inhihfiqn assay. Somphes werediluted s fllovidhin ghe rangeef the siandamlisEs from 100

r red b Lalysis into different. buf (
snd f36 Dl Rh 5 a8y G T bgiled ol e, U588 4 g polysorbate
20,9.0186 Thirk¥s6d1. A Micrstiter ﬁa&%%stc%a{e&'vﬁmc@s-mc%t&, e M cabated with
were then transferred into the sanple reservoir of a
thedghrbidtnomd3tlutedrantirigEgampleniThe amomuarfigkBiotin Yomiddo e receptor
tha-trgq%{cﬁa}rtg ﬁljtg%ctlmﬁ&eo a%ﬁgle tég&o%%ngym%%hgy {vn mteg.fured using Streptavidin-

HRP. The data were analyzed using a 4-parameter logistic curve-fitting program.
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concentrator at 4000-5000 g until the desired protein
concentration is achieved. 30 The sanples were then
concentrated to -150 ng/mM of rhuMAb E25 using
uItraflltratlon Tween 20 was added to each

TGN IRAEK AT ET T TR M T,
- rsgza@s@% R Lol 0 RS e Sa T2 B4R g

absRstiYRI G SLS:! (glgghgbll lity Studies: Al fornulations

were filled at 1 in 3 cc FormaVitrumglass vials
and stoppered MAth 13-mm Di akyo stoppers in a O ass
100 sterile filling suite. Vials were placed at -70,

2-8, 15, 30 and 40C in light inperneable containers.
Agitation Study: Aliquots of each formul ation were
placed in the glass vials. Vials were 10 agitated
hori zontally on a d as-Col Bench Top Shaker at room
tenperature. The shaker was set at 70 with an arm -

l ength of 30 cm (maxi mum. After agitation, sanples
were i nspected and analyzed according to the
foll ow ng protocol. Freeze-Thawi ng Study: Sanples of
E25 underwent three cycles of freeze-thaw Each cycle
15 consisted of freezing at -70C overni ght and
subsequently thawi ng at roomtenperature for about
one hour. After each cycle, sanples were inspected
visually using a |ight box to assess the color and
clarity of the liquid. Turbidity and sol uble
aggregates were neasured followi ng the protoco
descri bed bel ow. 20 Anal ytical Methods: Stability
sanpl es were anal yzed by the nmethods outlined in Table
1 Table 1: Analytical Methods Assay Purpose Col or,
Carity, Appearancea Visual inspection of liquid
formul ati ons Size Exclusion Chromatography (SEC)
Measures % nononer, sol ubl e aggregates and | ow

nmol ecul ar wei ght conponents Hydrophobic Interaction
Measures | evel of Asp-32 isonerization Chromatography
(HHCGc and free thiol UV Spec Scan (G avinetric)f
Measures protein concentration Turbidity (Mean OD
340- 360 nm Measures sol uble and i nsol ubl e aggregat es
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~Activity e Determines binding activity of anti-IgE a
Pass- for Col or,
appearance and clarity of the sanple were visually
assessed agai nst the white and black background of

vol unme of

Sunggatyiof Qo Fohulati®igpl es shoul d be carefully swrled

the inspection and conpared to an equal

Appearance and Carity:
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laggs

0.65% Rﬂlﬁ@r@éﬂs%m phosphate,
nmeaspiédd at 280 nm by a UV dg

1y

I

in an HP 110d
| oaded with 20

%-JF%&%@ER s?gﬁd%@(

Hfrat ogr aphy

tector.

Rengewt Kl

E}\bl

%%

153

H08.08M The samaPelyvmbate
10 ¢ Hydnephobic

i

ose or Sucrose

st gﬁpges 20
md | 8N t-880 mM
0.01%-

| pSCefngahl BX5 Chr
208NV HEQIISKCH e

QITRLETOM R
usi ng a TSK Ph

( H'I-ﬁ);-HCTlh %r'('"ﬂ:ls-e

K ;”ﬁ?l@? Nshges: 50

558 mM

SRh LA oHaas) on an HP 1 hr rnhy
3)&8}? Y &F llutm was | oadeq of g‘gr{% h%@ 0.01%-
cg 3 ragments and el ith a co tration
monium 15 sulfate in 20 mM Tris buffer

from2 Mto O M The

peaks were nonitored at 210 nm by

Stability Dageford 60 mg/uhl Eas i HistidineTind AngHigl dorulatfonsanpl es
werle dete mnedlr a 1-cmpath | engt l&,lvette usi hg a
Tertlp | 20irpgedgt ronet erl. The t ur gEctty pas!'eal ¢ul at ed _as o
(oc)hemqg,qhg \P rt nd®1fr om 340- 360 HprPf e | Ptencyf vTurpidity”
of |of the’|anti-I gk nonocl amn&ﬂé} poMaimas det er nj ned
by Ta Teceptor—brndrng— bt rof—assay—banptes—pere
, 5?Ii lutdd to fpdaSsvvithiGerhe r 88de of tﬁé stand@sd cur ve2s
rom 100 n 56 g4 N a uent tal ni
phosp p bug?gs 0. 922 BSA, 89%% Dol é%or bat 28@5 PO, B2
0. 01% h| merkPA% . |A BQrof ¢oal&l wth 0.25
| giE r é8ept orpagshen i mnjbat edga/jg h t hg2 | gE- bigat i n| andy 27
di I ut ant iz E I h of ,TOE-Bi.gt1n
3dgound to thepérsgsseptg?’ that 95 el bt edfwi fh S0t v ty 0:29
flantd -1 gE cllon81 ant i B¥d§3was ndAsufed6Fsi ng  0.30
St tepyavi gi PaddRP.| Thge) dat a geg® ahal yged| usiogg a 0.54
4-paraneter 1ogistic curve-fitting progranr -65 { The
S*ahﬁ“i;ﬁ.%ﬁ%ﬁé@%ﬁ%ﬁfém?ﬁ?% 8 IxelE g,
Temp ¢nTiwer { z tyer. Thej coti ntratfqmjbvvew calcylated
(°C)s {(MbritRs) |sua H Monf;mer % Main Potency °| Turbidity
0 Pass 5.7 99.1 64 100 0.20
5 1 Pass 5.8 98.7 63 92 0.20
3 . Pass 5.7 08.8 63 124 0.20
6 Pass 5.7 99.1 83 a7 0.21
14 Pass 5.7 99.0 62 83 0.21
24 Pass 5.7 98.8 62 84 0.20
1 Pass 5.8 98.7 55 77 0.20
30 3 Pass 5.7 97.4 41 76 0.29
6 Pass 5.8 95.5 31 48 0.38
14 Pass 5.7 93.1 22 30 0.48
a. Size exclusion chromatography for measuring soluble aggregates and fragments
b. Hydrophobic interaction chromatography for papain digested E25.
¢. IgE receptor binding inhibition assay
d. Mean OD (340-360 nm)
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Li qui d Forrul ati ons Formul ati ons Protei n Ranges

Buf f er/ Ranges Exci ients/Ran es 80 ng/m E25 40-150

ng/mM Hi s-HCl or Hi s- Trehal ose or Sucrose 50 mM
_Agditationdtudy: HC1 Acet at e Sugar Ranges: 20 150 nM

Tr ehal pse Ranges: V-~ v -350 nM 0. 5°o Pohﬁﬁﬁ)rbate
20 100 mm Pol ysorbafe: 0,01% ph 6.0 0.

02 / M SE§ s- H1 el S- Qan eSEC 50 |20 4
Forfdignich? ?‘%mw::wm ﬂfrb'aﬂé’o Am?A%E%O hey /&Mgmer Hrbicty

Rgnges 10 mM - Pol ysorbate: 0.01% 0.02% Pol sor bat e
2d 100| RA%0. 1% P%° 0 Stabi P18y Dat #¥For 150 Pl E25 0.18
in Hstidine and Ar O formul atijon b Tenp Tinme SEC a

HbC (O p %g)nt hs)gg\§ sual pl—bgg%c é)%Ssency Tur&y‘plltyd 0.19
| 10

Mononer no pass 6.2 99 25 51 pass 6.0

Forthdla#ont 3155 QR/ad £29), 2003mMA3eT1,23 thvPHis 0009, 1oL 0. 25 16 pass

ForfuRicd: 506g/nd 824187mm hr?8 98 mt Bis Yb24pTR4 91 0.25 30 3
Pass 6.1 97.53 42 65 0.30 16 Pass 6.0 90.63 19 28

FregzeGHawing sbitdgbi | ityy Data for 80 ng/m E25 in H| stidine
and Trehal ose rrmul atign Te ;I' C H
)M sua Spl_ L o _%IMAi n% ency’ " Tur hi di t Aﬂerélg)Cycle
Mononef SEC SeC SEC
Formulation | Visual % Turbidity| Visual M on;me Turbidity | Visual % Turbidity
Monomer r Monomer
1 pass 99.5 0.18 pass 99.3 0.17 pass 994 0.17
2 pass 99.0 0.18 pass 99.2 0.19 pass 99.2 0.18

Formulation 1: 156 mg/ml E25, 200 mM ArgCl, 23 mM His, 0.02 % T20
Formulation 2: 150 mg/ml E25, 182 mM ArgCl, 20 mM His, 0.02 % T20

EXAMPLE 3

Samples of the anti-IgE monoclonal antibody (E26) liquid formulations were prepared
in 20 mM buffers and then stored at 30°C and 40 °C. The stability of E26 was determined by
chromatography and activity measurements. The size exclusion chromatography was used for
determining the soluble aggregates, and the hydrophobic interaction chromatography of pepsin
digested sample was used for measuring isomerization. The activity of sample was monitored
by using an IgE receptor binding inhibition assay. As shown in figure 1, 2 and 3, the
degradation of E26 is highly dependent on pH of buffers. The E26 appears to be most stable
around pH 6.0.

EXAMPLE 4

The particulate formulation is a major challenge for making the high concentration

liquid formulation, since it usually increases with increasing of protein concentration under the
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O Pass 5.7 99.1 64 100 0.20 5 1 Pass 5.8 98.7 63 92
0.20 3 Pass 5.7 98.8 63 124 0.20 6 Pass 5.7 99.1 63
97 0.21 14 Pass 5.7 99.0 62 83 0.21 24 Pass 5.7 98.8
62 84 0.20 1 Pass 5.8 98.7 55 77 0.20 30 3 Pass 5.7
strisked céﬂdlﬁﬁnﬁ Fifire 8 sRa®§ tid RsifboPagdtatidl sfid§dor Q-@ofc%ﬁ&ated E26 liquid
5.7 93.1 22 30 0.48 a. Size exclusion chromatograp %/1
fomlamglhﬁufngn@@ﬂlcamwes a@gar@ganélﬁ ralivﬂdsmmgm h?%ml\@ trehalose at pH 6.0

wif R CpSen 5P GE btk O, G PR AR HPRRBHSD, g ronitored by
turbflii§ miksiterhdht( TAO 860 BBws fhét A hﬁfBidﬂ? o?tE'ﬂS solbffon increases with

Shaki ng after 3 days Fornulation Visua
agifatrdei timey The sadditionSECat) leastr DVt gf pobfsmhae)ls (e%dnbabﬁufrreducmg the

. P 399 0.18 s 99.3,0.18. 2 Pass 99.0 0.19 pass

Paé@“ﬁﬁ f‘i@“‘%ﬁﬂn‘iﬂﬂegaﬁeo ﬁtrisseﬁﬁeﬂ‘%ﬂ%i Z"‘S  Wefe also observed for
AR Fhied 235 Hﬁ, Q1288 % T20 Fornul ation 2: 150 ng/nil

sofl e T e 1 s, 0. 02 % T90 5 Froeze
thavvlngstud: TO After | st Cycle After 3 rd Cycle
SEC SEC SEC Fornul ation Visual % Turbidity Visual

Monone Turbidity Visual %W Mononer r Monomer
1 pass 99 5 0.18 pass 99.3 0.17 pass 99.4 0.17 2 pass

99 O %ﬁss %9 ] é?Wﬁﬁéél 8? ké) Wﬁ%&h ];fso ]érr%a‘rea 'b}fﬁfj;onsututmn of

theg(l% O/lﬂz*_lt_egSEZQ Iddpéhsiy BF JaRS corlBRtratdnNisHibits 2Re T dikible particulate
. 0
formation and results in the reduction of turbidity reading. Among all the salts tested, the

formulation with Arg-HCI appears to have the least turbidity. The effect of salt concentration

on lowering the turbidity reading has also been observed for E25 prepared using a TFF process.

EXAMPLE 6

The liquid formulation of E25 in the presence of ArgHCI also appears to have better
stability than other liquid formulations. Figure 6 and 7 show the stability study of E25 at 150
mg/ml in liquid formulations containing ArgHCl, CaCl; and MgCl,. For liquid formulation
containing ArgHC1 with or without sucrose, there is little difference in heir stability in terms of
turbidity, isomerization and fragmentation. The liquid formulations containing ArgHCI are

more stable than the formulation containing MgCl; and CaCl,.

EXAMPLE 7

Figure 8 shows the results of a stability study of E25 liquid formulation with acetate
and histidine formulations. The formulation with histidine has higher pH than the acetate
formulation. The results clearly showed that the E25 in a histidine, ArgHCI liquid formulation

are more stable than under other conditions.

EXAMPLE 8
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10 EXAMPLE 3 Sanpl es of the anti-I1gE nonocl ona

anti body (E26) liquid fornul ati ons were prepared in

20 mM buffers and then stored at 30C and 40 C. The

stability of E26 was determ ned by 15 chromatography

and Tethigh tonBRsSiTnedERl ScanlfoemSole gekinl the ipgddence of certain ions, such

chromat ogr aphy was used for determning the soluble )
as giie sue@nate apd sulfate KiabledpHstiicnlarht atrsieregotemperature of 2-8 °C. Using

I raphy.of pepsin .digested | e was use or .
arf 8RR LGP b BT s R UBERUIRG B3 B iy (136 d0b Hhm without
gel@&rbdpsle fdhhatishng an | gE receptor binding inhibition

assay. As shown in figure 1, 2 and 3, the degradation
of E26 is highly dependent on pH of buffers. The E26
appears to be nost stable 20 around pH 6.0. EXAMPLE 4
The particulate formulation is a major chall enge for
maki ng the high concentration 25 liquid fornulation,
since it usually increases with increasing of protein
concentration under the -68 stressed conditions.
Figure 4 shows the result of agitation study for a
concentrated E26 liquid forrulation. The fornul ation
was prepared in 20 nM succinate, 192 nM trehal ose at
pH 6.0 wth different concentration of polysorbate
20. The particulate fornul ati on was nonitored by
turbidity nmeasurenent. The result shows that the
turbidity of E26 solution increases with 5 agitation
time. The addition of at |east 0.01% of polysorbate is
essential for reducing the particulate formation
under the stressed condition. Simlar results were

al so observed for concentrated E25 |iquid
formul ati on. EXAMPLE 5 10 Figure 5 shows the liquid
formul ati on of 150 ng/mM E25 prepared by
reconstitution of the lyophilized E25. Increasing of
salt concentration inhibits the reversible particul ate
formation and results in the reduction of turbidity
reading. Anong all the salts tested, the fornulation
with Arg-HCI appears to have the least turbidity. The
effect of salt concentration 15 on |owering the
turbidity readi ng has al so been observed for E25
prepared using a TFF process. EXAMPLE 6 The |iquid
formul ation of E25 in the presence of ArgHC al so
appears to have better 20 stability than other l|iquid
formul ations. Figure 6 and 7 show the stability study
of E25 at 150 ng/m in liquid fornulations contai ning
ArgHCl, CaCl2 and MyCl 2. For liquid fornul ation

~70-



containing ArgHCl with or w thout sucrose, there is
little difference in heir stability in terns of
turbidity, isomerization and fragnentation. The |iquid
formul ati ons containing ArgHCl1 are nore stable than

the f t i ni .

1 61 ot B fVatlonl ARl o Bela B b v 24 R B W, pr 6.0
ExXedpichi QUi gixtpidid! at PPepatididh 2Bk _and Artibodpli ne  Vigyal

formul ati ons. The forrulation with histjdine has

hi gher | §lancertratisne acet ate 30 dtdFthul atGBIcenipdon  Appearance

results clegprly showed that t in a histddine,
ArgHCl | | quﬁ&lf ormul ation ar ggﬁg'ﬁgost abl e ?ﬁan under
other conditions. EXAVPLE 8 -6@guphe high

—€OREEH
PWadence of certain LyorRgconuch 043 citratel28ucci nat eClear
sulfate able 1), particularly at storage
ﬁé]‘ﬁ:ﬂ)er At ur elé)é 2-8 éfyoLﬁ‘fcﬂﬁ ar §#2Ai ne- HC1 éggan Clear

SR¥mhafl gt algqows us e gapAU! at g 3F25 up to re than e
200 ng{mM w t hout gey;a or precig|3t ate form}uﬁlpon. -70 ©

SuFeimpe {l: Ef floct of JawiRaenexci P28nts on gélhti on of Gel
25 at| 125 m, pH -6.0 Excipient Excipient
(gc%%r At i on*Sur bi di iyo%“ﬂcpﬂodypﬁyﬁ%l ConcéAtration atCel

: ncentragi on Ap r 340- 360 nm
%\E}\)ﬁﬁouo Re?gn 0. 21 THBIEPE '\@4@%@ 188 ngégecon 0. 250
NbZSOLl par Peudimgnat e 194 Recon Recendthg31l 125 €%

Gel
Succi npte 19 Lyo Recon 0.28 125 Gel GCitcrate 188 L)b%
Iﬁ&é‘h pendicAding25 cdiyo Recpp at Fepdingyo Recoh2Pendi ngOpalescent

PG o VAIEE PR TGN 10 128 1 Opsen

ARbtagphpt e PES®Ii ng LygoRagon Paraid 125 Opapgscent Clear
Acetatge 188 Lyo Recon Pendi ng 125 ear Acetate 94

Acg@teRecon P8Adi ng 12zoBesgr  Pending 125 Clear
Acetate 19 LyoRecon  Pending 125 Clear
Histidine 94 Lyo Recon 0.19 125 Clear
Histidine 47 Lyo Recon 0.24 125 Clear
Arginine- 150 Lyo Recon 0.25 137 Clear
HCI1
Arginine- 200 TFF 0.19 162 Clear
HC1
Arginine- 150 Lyo Recon 0.27 137 Gel
SOy
CaCly 125 TFF 0.32 147 Clear
MgCl; 125 TFF 0.48 147 Opalescent
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Acetate 19 Lyo Recon Pending 125 Clear Histidine 94

Lyo Recon 0.19 125 Clear Histidine 47 Lyo Recon 0.24

125 Clear Arginine- 150 Lyo Recon 0.25 137 Cear Hd

Arginine- 200 TFF 0.19 162 Cear HCO Arginine- 150

Lyo Recon 0.27 137 Gel S@EXGAMPPEWS TFF 0.32 147

Clear MO 2 125 TFF 0.48 147 Opalescent _-71 EXAMPLE

9 Expression of Dxpsession ofprofeiniosantjbodyigk. 6elii This

exanple illustrates preparation of an unglycosyl ated

formof a desired protein or 5 antibody by

r eCOTHM Badhipl€ Xisates PRepafation TNl ung ﬁ@g}%@d 66 0N @ iesired protein or

encodi ng the desired protein or antibody is initially
antibgsiyi i recorbinanf expression #ER@R. primers. The primers

shoul,d ntain restriction . enzyne sites ich . .. . :

cor M JINA sShgbron aidodtid R PAR FoGinstaniBadis iniially smplified using
seR6k8 PCIFIpRMRF S SPHOSHMES (sRAuld RoMir RkiicAbn SXRIMES SitedRwhich correspond

vectors may be enpl oyed. An exanple of a suitable
to ke restridtonpBRIDE e onvikd seteotedEexprassion WltweeABuirieaof expression

et al., Gene, 2:.95 (1977 i ch _contai ns or, .
VeSS ey pe ﬁrnameﬂ-eﬁrh@mﬁl%e 2 stlels e s LR (oivedsfrom £ col

. i 1 Cd ol ' _ . _
S AP B T ek on P BRE IoE KB ofRg tetracycline
resigtaricpr . ThEheecterdk aligesteld| with edstnictivnyenzmnk ad depboppbogésed. The PCR

whi.ch encode for an antibiotic resistance gene, a tr )
1§RBseAuenges atey Hice igal antO(tfiﬁ cYeGHn gﬁlﬁ‘h gepipF syillspreferably include

C S i c . r oki ;
B
(inphudirgy theofirsaixi $DHcodbasyipdiyhis asimendetand remterokinase cleavage site), the

term nator, and an argU gene, Additjionally,. the )
co@:ggtrgglow the desigrd proteia 5 anfbedy. ﬂ%‘i"%"! Frﬂé%’ﬁ‘?tlﬂ%?lttp@ﬁ‘élam’ and an
- I aped. 5 ' ' Y .
ol g€ ARGy or By InciBRE Lt R0 Bt fnbfEnitab’Bortions of the

unétiisidiedly'. andIBe sdctigd bOhe MakidlseRuiicet fiktidIsd ehivding the desired protein
transforma selected E. coli strain using the 20
or gaipdys descri bed in Sanbrook et al., supra.

Transfornmants are identifijed by thei id 0 r .
on” Cazepf iRt e B oo b £ 3elshie £ 2ol st wsing e
méteR desdritetian Sabasdl & dPNSvwsran hensformants are identified by their ability to

grow on LB plates and antibiotic resistant colonies are then selected. Plasmid DNA can be

isolated and confirmed by restriction analysis and DNA sequencing.

Selected clones can be grown overnight in liquid culture medium such as LB
broth supplemented with antibiotics. The overnight culture may subsequently be used to
inoculate a larger scale culture. The cells are then grown to a desired optical density, during
which the expression promoter is turned on.

After culturing the cells for several more hours, the cells can be harvested by
centrifugation. The cell pellet obtained by the centrifugation can be solubilized using various
agents known in the art, and the solubilized desired protein or antibody can then be purified
using a metal chelating column under conditions that allow tight binding of the solubilized
protein or antibody.

The desired protein or antiobdy may be expressed in E. coli in a poly-His tagged form,
using the following procedure. The DNA encoding the desired protein or antibody is initially
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I solated and confirmed by restriction analysis and DNA
sequenci ng. Sel ected cl ones can be grown overnight in
liquid culture nmedium such as LB broth suppl enent ed
with antibiotics. The overnight culture may

anfplifise guiep sti¢ctod POREshithérs, The bl wilEcohtdiRk@GictDB@nyme sites which
culture. The cells are then grown to a desired optical

cogespend yo tlmjmiswgtmmnmnq ﬁéese;mﬂwesﬁglegwd [S¥prestien vieor, and other useful

sl 5085 b e S L o fncnton on
meldl@héRtibn BSluind! a@ﬁt@te@%c%’mbﬂﬂ vﬁﬁf@xftérﬁldﬂﬁﬁd °1Fh§ PGRbﬁnphﬁed poly-
sol ubi lized u3|ng vari ous agents known in the art

Hl&tﬂggcm scquiehaghiatd theul ligated intd apreaprsssion vecior, wst}miylsaand to transform an

ML et i 155 P

r.ot
Tr%rﬁi’cgﬁita#dg g fird? );9(% eh gl}(ﬁrhe@gﬁe aﬁ’iﬁgy.ig J@??ldc%?déhﬁ:qlhﬁ ¢ 3&‘5@ with shaking
untibgg D600 RJf 3-fds regclidale Calturesvareahen dilewd rf@rlUmEICDNﬁo CRAP media

encgg ng .the desired protein or antibody is initial
(preRgod h i PEd 1ok A 1O0T G0 0ct] Bespn eSS 2ERS. T b, 5.36 € Difeo

yeddk b % P shEfie id | il ta?é“ %g&?mi W&Rr I“X?'x&eﬁ‘l as 110 mM MPOS, pH 7.3,

corresﬁon on enzyne gi'tes on

0.550) eoHG GhRERE &&WWB@S@ afd Grod for alp'gﬁfx&hhately 20-30 hours at 30EC
sequences providing for efficient and reliab

withrshnlsingt Semplesiard mnocmd to iy eppression by SM-BAGE anatytsis) and the bulk
hel. at |

culfyre éﬁ, g% to-mge c%“sgt(refﬁ{ %eafegsrfg«lze gp ?\;ewl E}Qﬁ&gﬁlon and refolding.

Sequenss | jgat :
ot o P APBIERbIED.S R I Hollritfils AEDIOCE RcBte) 36 rliuspended in 10

volsnrea (/8 2n (M21giGnidineA20 on) Tiis rpH) & bEffep oSbEd kedifnsulfite and sodium

bl o B LRt L A s o o
solgﬂcﬁ esgﬂ?g &Sgg&tféfctj 4|%E“t5 OT%%@Q‘Q%% 'Piép&regﬁtgﬁdgﬂ Ete‘hp #ith all cysteine

residugs bB)cBedi By gu(ﬁ%‘l@aﬁﬁ@@h@sdﬁu@l focknuifuged ﬁﬁﬂ@@@@ﬂ@n in a Beckman
KC1, Difco 10 yeast extract, 5.36

UItQF@F‘Fﬁ‘SP don 9@ al‘é‘@ sf:“hp rSupenDaient yea diduted Fuitindt3 vablnleﬁooﬁrmetal chelate

CO]M?‘I% f@lﬂ a.g%n?reg:égl&ﬁ(d\é%n% é#]ﬁ afgl?fﬁltgﬁggxrwgﬁ}(ﬁh nugron filters to

claﬁﬁak Thy. clai’ﬁim| @aradfl & 10ad&Y 6fikot © SVAI IJiXge@XINI-NTH ibtdlYchelate column
SDS- PAGE anal ysis, and the bulk culture is
equi ipreterdfin deaimetsl pelitecolumen buffers Theaiolunpe is ‘erasheérv@th addltxonal buffer

oA R SB35 it

buff@oeaRaIAE 450 MM Amida2oM0 | AR fonk \Wbithinid) the Meﬁk@f‘;br@te‘i‘x? are pooled and
20 MM Tris, pH 8 buffer. Solid sodiumsulfite and

storeddatudkiC t elfmwlmlcomtrahm asldstiindted igkits fibsvabance at 280 nm using the
ntrations nd, 0.02 M respectively, and

ca]‘?‘ﬁgteg%qulﬁt’%ﬁo? cigpj %‘fsé OB%PW%W%F@%E@‘? Thi's step
S i S SGRIAA R S Y80 S g o

buﬁ&srmnmfsmmdf 20 MM (Fﬁ@ Pi8.6,r0. 2 MBALICTIPRLS M ﬁrea(ﬁ?ﬂthcysteine 20 mM
ge for 30 min,_ The supernatant is diluted with 3-5

gly%p uaads 1omMe ERT AL Refolding volumes are chosen so that the final protein
concentration is between 50 to 100 micrograms/ml. The refolding solution is stirred gently at

4EC for 12-36 hours. The refolding reaction is quenched by the addition of TFA to a final

concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the

solution is filtered through a 0.22 micron filter and acetonitrile is added to 2-10% final
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20 colum buffer (6 Mguanidine, 20 MM Tris, pH 7.4)
and filtered through 0.22 mcron filters to clarify.
The clarified extract is |oaded onto a 5 mM Q agen

Ni - NTA netal chelate colum equilibrated in the netal

corcbstration. ¢ Thel refoliedif proteid e chRimubgraphedasd @dPovos [R1/H reversed phase
additjonal buffer containing 50 mM i ni dazol e

colpmausing arapbile oyiEr of pd@’ejl“Fprtl'; e]41t10tm@tlba gtadient pkacetonitrile from 10
@"/“t ?\.(iilg%tg I&f iy fl(];n fi Oﬂg@b nfns%gb are irla zgéaox? b%% poéyacrylamlde gels |

r‘acti ons contai ni ng A& T TR Gt E %5 & pooi B

m@ﬁdct%s&bﬁfaﬁﬁn@%oﬁﬁ@ene%ﬁ@&@ﬂo[ﬂeﬂ 6RMH hRt pddled. S Generally, the properly
estimated by its absorbance at 280 nm using the

refelded: spagics dfanedt peeteins asvelbtddcitdhe ldyesse qonneniratipng mifragetonitrile since

tho?eﬁg)%glge hgl%%-[ %%tye#lgg}wgfﬁ@gﬁh)gg% b did; ﬁ&e& from interaction

tH Uhé @EveraSpiaks RekiPf T,
B e ——

corEmtmtloRef bi zﬂdltgm/tolreméﬁngnasfotd@d dornssooftprateins Hiwoni theatesired form, the

rotein 30 concentrati en5 to 100
revfis Siive Niep %0 TeRE v Sndpiarh pies i rr ed
genfla¥tids c&ﬁg ﬁ% éﬁe@ O&Ers? d -r_la}ﬁteﬁ?fo‘i’l Qitﬂﬁdﬂf eget p&led and the

i's quenched by the ad rtion o to a final
acemuuhwtetm\ned rusofg z()gdx%le( gitdant ofapirogen diatabd aBlhe Whitmme Proteins are

tormfaed e 2Rl BenS rb 6 iy 04 s chioeids, o 4hemamnitol by
fi 7
dlafpélfsaﬁsjrggg % & Anhdch Nl G5 §u§&ﬁﬁ§ gﬁ’g%rnjlaa%ggr%gﬁh qﬁlhbrated in the

rotelnlsc onmat ogr aphe

formelatios bdffahasisteriiofilteredusi ng a nobil e buffer of 0.1%
TFA with elution with a gradient of acetonitrile from
10 to 80% Aliquots of fractions wth A280 absorbance

are anal yzed on SDS pol yacrﬁgégiﬂﬁd s and fractions
cont ai ni ng honogeneous refo proteln are pool ed.
General |y, Hxprdesionerpiotéin behstikbdd is pRéimediaalceist

proteins are eluted at the | owest concentrations of
acetjpickample illpseates praparatigrpes pateatially Bycosylated: fymys @f the desired

dr Obl interiars shi Ldedfrom
protdy} & riBbly B BRBRALE b ondh BB EERS Agr egat ed
SPEThE Feddrs pRIFP(dey¥ EF JOEI4 A publiSHERY MAES! P51 tsrsyb €is employed as the
concentrations. In addition to resolving nmi sf ol ded

eXpresRins visttopr Ensionslly, TINA: ¢nsodisgithe dea‘lwdmrotemeor agibory d¢l ligated into

R@ ﬁ se&ec?ecda chslggx%eﬁéeesntgfaglﬁm i lf’lé &ug} legg llgap ion methods
suchB$ i&etie PSS ANRbeEeaNd sdha. acetonitrile renmoved
using a gentle stream of nitrogen directed at the

sol lntdngrembedaneitthe aclected bostigeHs may ibn283 2ellsVHinnpe 293 cells (ATCC
vvlthO odi um chl ori de and 4%rrann|tol b

CCLATT o8¢ gowy 1 conTiRFmsEaby BrroaarcR s, omeiien sith as DMEM
suppIBRRRTRCK AN EGE CIF sEftith lah@' ptigHall f ibiotics.
pgu fer and sterile Sf| [ter ed@th15 I&Arﬁll\/gﬁeélt fgﬁ@%%}égﬁgjgr antibiotics
Abamit 10ngti€DINA enadingithe yesiredrprotenl orcantibedy Hgated into pRKS is mixed with
about 1 pg DNA encoding the VA RNA gene [Thimmappaya et al., Cell, 31:543 (1982)] and
dissolved in 500 pl of 1 mM Tris-HCI, 0.1 mM EDTA, 0.227 M CaCl,. To this mixture is
added, dropwise, 500 pl of 50 mM HEPES (pH 7.35), 280 mM NaCl, 1.5 mM .NaPOy,, and a

precipitate is allowed to form for 10 minutes at 25°C. The precipitate is suspended and added

to the 293 cells and allowed to settle for about four hours at 37°C. The culture medium is
aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are then
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This exanple illustrates preparation of a potentially
gl ycosyl ated forns of the desired protein or antibody
by reconbi nant expression in manmalian cells. 20 The
vector, pRKS5 (see EP 307,247, published March 15,
washaOyith b&udndeaiedluds frédhemediypy ie a8dcdnndahé o¢lls are incubated for about 5
Optionally, DNA encoding the desired protein or
dasnt i body is ligated into PRKS with selected
restrl n._en owm ertion su DNA usin
| gaerRieR0Et T3 i g SenfEiansy ThecBrbaalin gF removed and
repatRfl avitH Bulfire nRIRRA I(ATBHE). ortchu‘ﬁufeefnﬁﬁiﬁlﬁﬂc&lﬁﬁhlrf%eid(ﬁuﬂﬁﬂll 3S-cysteine
be 293 cel Iss Human 293 cells (ATCC 25 CCL are
an r%ﬁnﬂ@lénbor&-m@ﬁnmm n Aﬂ@sdeCmurumeulpﬁtlaneﬁlq nombmm medium is

CO‘Z‘%&?‘? ﬁ%‘F‘i ratﬁﬁtoﬁ EEFR‘“ tegéﬁ’glr?{ogde;ﬁt Jo il grﬁnsrsﬁe%tg&caﬂe processed gel

t
oo A A G B0 L b s of

deddiid ntead ongntitrely VAT RNAuIerese cpiithinings ramsfectedt cdls may undergo further
, 31:543 (198 and _dissolved in 500 p f 1 mv
mO*rO*E?*wﬁér sergn W@%%w anl the megium, esitosted %eiﬁc I04S53Y8-

i s ﬁpmﬁgﬁﬁdatlﬁrtgﬁﬁﬁmmg&%sﬁe@{)m@n BMu ol gn(uw'i)e infradiuced into 293

280 nmM a precipit
celbsl tramsiedtly @singrthe dextrahGsubfareuhethod detbibed Do eSanipaeyrpt eabk, Proc. Natl,
ended and added to the 293 ceIIs and al | owed

AC@% Sebt 1385 Pk 98l (93 cslls AR gmen i menal gwsiiinaspinner flask and 700

o TN ORI, Al el ORI e o o

first é4nosnerhed fivn thespini®r flasiebreehtdMgafisieahd washddvits PBS. The DNA-
added and the cells are incubated for about 5 days

dextpagrmssqipfiateisyingubaied andha pelbpelichfor fouriopes: t Thsrpslls ﬁmtreated with 20%

oyl 1 S0 TR A RS CRERGES 1 55 o the spinner
flasko SofidBfirgl Mi@sued calfdle 2R0diGhd, M | GPmP-BERiMY Mulif. arff 06T |&/ml bovine
12 hour incubation, the condi ti oned mediumis

trapsgerriac tAdier abowicfent daysethe eanditionsdrmedip ieeentrifuged aadifiliered to remove

t 15% Th d
ool e it wfe sovtapily B FRRRE Berirliroletn Phaftgdy can men be
corlceiMedbd tHR1 Pufisied CBy Odnyt NRlecRRS b’ Qichl rAsoﬂl.':tl],rsm and/or column
anti body. The cult ures contai ning transfected cells

chromptograpbygo further | ncubatl on (in serumfree nedium

gﬂdgﬂt %@m%%wgdfgxgéﬁﬁaﬁ ire Wzt?tlalggqtrreagag?ff gc?azx cacprezss:ecf1 in CHO cells.
ThEDIN A @AY FRY the Rlesidd ﬁt@%ﬁ? Or hﬂﬁ%dgEi%ateﬂ%{oZpﬁKgréﬁh %8 ttatisfected into

usi ng the dextran sulfate nethod describ
CHSboglbsrusingckretwrateagen®s such asSafaPO, d!cBEAESﬂnxtr,an.l As786sbribed above, the

1981). 293 cells maxi depsity in a
cel {5k <A Be s o Pt B Eb S5l s elone) or
5
L LV —
desh‘yd pecitini rugsibody, thacuitarehmadivi mapBs. re'p'TheedDMchl&rum free medium.

tran precipitate js incubated on the cell_ pell
Pre?fzs arereubaied Joraton by and Ban Sk sonditioned medium is

harvested. The medium containing the expressed desired protein or antiobody can then be
concentrated and purified by any selected method.

Epitope-tagged variants of the desired protein or antibody may also be expressed in
host CHO cells. The DNA encoding the desired protein or antibody ligated into pRKS may be
subcloned out of the pRKS vector. The subclone insert can undergo PCR to fuse in frame with
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gl ycerol for 90 seconds, washed with tissue culture
medi um and re-introduced into the spinner flask
containing tissue culture medium 5 g/m bovi ne
insulin and 0.1 gg/mm bovine transferrin. After about
a stletted dpiyepe th SuchQRA golphRdagRd 8 Basul6eipily dxipr@eidn a8étor. The poly-his
filtered to renove cells and debris. The sanpl

taggedh DA A errpdingcthe dpyieed pwete ey antibody ipsast ernghembe ﬁe'@@wwd into a SV40

.can n 20 concent.rat ed, an uri fi Ry...
a8 (b oReRing 2 SERRHLT R 6B e Bk B fdion of sable cloncs
Firfalliy O t OO cah e anAbeted §HDASCABEL abdvlP wiiSthE 840 driven vector.
L gqr.lotel n or anti body can be expressed in CHO cells.

al

wgDRAY bnqstiorged; e dbseriredaborerttei veridy expressierdy The culture medium

conjeftiy Brsharer Brgelt Biaer LN PE n oDalibogh et By bgconcentrated

andlp e ddRhRNeMBed RSP s6&] ds tHMUPUERTate ﬂfﬁrﬁ’t? chromatography.
i ncubat éd, "and the nmediumreplaced wth cul Ture nmedi um

(al dhe)esnred pregtinior aivody mayplso baekpressed in €Héhamdor COS cells by a
35S-net hi oni ne. After. d rm.nj ng the presence of the
trapRlet CXRFERioR B‘i’oﬁe@\fe ahty @%@fghf I%lé MTTLFF@?W%%&P“&QW&

repkaged eiéﬁr%&icﬁ? 'iﬂg PHO &R1Ige B}gﬁftbrr%gf bRk qg% ?oltl wgﬁlgt %rgcedure. The

cultures are 1 ncubated for a days;
prot&ing atel ©pesisedead anmigS cohstruet Gimmahnoddleesimdinuwhich the coding sequences

contaj ni ng the expressed desired protein or, anti opody
forctﬁﬁ SPJN@FP ?%mséegc grassiinlar damaing) pf) ther respechiye prgteins are fused to an

[ = I t : : .
Te GGG B Wi ARG AE e CHP b EH2 o anclor is  poly
Hidwaggeddofmeel | s. The DNA encoding the desired protein
or anti bodé) |igated i nto pRKS nay be subcloned out of

| P . ( :
t heFpligmingdiFormpithigationpieserpestived?NAs arF sihelopefbineRHO expression
vedt& (lylig g;tg}hc{ai'&lqgc%ch.{és as’ e&riﬁ&i i ggsu%@i LOPS Bl 3hC @’rotocols of
as a poly-his tag ihto a Bacul'ovirus expression
Mol&sl" Bioldg®, RAlity3 6 S JoHnaBORS WS@ECEQDWJ OHO depiession vectors are
protein or antibody insert can then be subcl oned into
constrastad to Bavecampatiblegiestiehemsitisiy andst+ ef thedPNAenfiénterest to allow the

h FR I ' f stabl L Fi nal. | . :
cort fgreef o of SN T el Bt PR g alB e described in
Ludidst By th1e RUAD dEidyCRey €340 (1774898 ((1EDEYRYanlC uses the SV40 early

perforned, as descri bed above, to verify expression.

profitpderGamhanpee toredive rexpressiomiofiitheg) cDNA ef interssteghdodihydieiflate reductase

e sired protein or, antibody, .can.then be . .
ORERTSRHIR wipresslra stints peleflipp B g ebisEiihee o thy plasmid following
trasf&liops by Nit -chelate affinity chromatography. The

desired protein or antibody may al so be expressed in

CHOT'webeanicex@Bame bf thebdesared piaamsd DINA éx prtegecadninto approximately 10

.pr oc re.or jn CHO ce|ls by, another_ stable expressio )
mﬂ@% reells piging; mraels;@awé%%ﬂ@ﬂe iﬁ%ﬂ@f-‘@%ﬁeﬁgeqté@uperfw{]’ (Quiagen),

P . . g .

N P

suprbli dlppidxémaeti g 168 guiknaeFrozé®In dhanpalk WY farthér gibwth and production
(éﬂi' gt.@ldextracel | ul ar domai ns) of the respective

as dpseriadibslasy.e fused to an 1gd constant region

S eq’fﬁe? grﬁgl‘flgsn %%'rté}lrx{ﬁ% tflé] Sla?ﬁlpdgﬁNAanrg tl%wm%';zpigc%mn%inp fhto water bath and

and/ 0
mixed by vortexing. The contents are pipetted into a centrifuge tube containing 10 mLs of

media and centrifuged at 1000 rpm for 5 minutes. The supernatant is aspirated and the cells

are resuspended in 10 mL of selective media (0.2 ®dm filtered PS20 with 5% 0.2 ®m

diafiltered fetal bovine serum). The cells are then aliquoted into a 100 mL spinner containing
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His tagged form 15 Follow ng PCR anplification, the
respective DNAs are subcloned in a CHO expression
vector using standard techni ques as described in
Ausubel et al., Current Protocols of Ml ecular

90 BAObPEectiVBintedd. IRferd LD MaW, QY celil Gre @it fdried Iith- a ﬁfﬂnlL spinner filled

expression vectors are constructed to have conpatib
withe0mh E iselectivei grewtitmeding 81 infubated ADRA' G f Aften another 2¢Jpdays, 250 mL,

o RO FLd B 2055, TR TR s cxchane
wﬂhuﬁ@s?l Rled@dl b cé}“ﬁfugat%ﬁ d2d Revspendiod 1(1%3&11&13%%&&1@1%6) Although any

uses the SV40 €arly pronoter/enhancer to drive
Su;lEbb}bS‘ E€3HD omedad ntalyebec BhPlogéd,i anpexdestioramsddainh ydsonibed an 4J.S. Patent No.

I TR T T —
I d
AL T Al 9 a1,

sar@i&l aal Ispargiigngitle Cmtemdcmaisl qommmdedbl(hl tlu;aﬁ,stﬂaecspumar is sampled, the
reagent s Superfect Dosper' or

temsseHTe Shiftsd tRdnheand B%er fcs)‘gm gL g}l)é:o%q,%p gLeg? '10% antifoam (e.g.,
35&638&H9fﬁh5y1 {}ﬁﬁ?ze?g&r%m?#f QRWZ ﬁ%ﬁﬁggf o ?/L%i{%l %r¥d§\g§%ulsion) taken.

Thevugheitate tddabtion ShelgHGs a&yeeke@ Qb Qcesddre takgy! ieat around 7.2. After 10
containing the plasmd DNA are thawed by pl acenent

daysppbupiik the vmlﬁyah@ppegdaeiﬁw( da%phe enlk @shyuﬁg is haeested by centrifugation
t ent d nt i f t ube
anf S50 rftof 2 B et 28 HiFG i Rt S oG o immediately

1oaamﬁ@rcoﬁlnmsrfd;sﬁiﬁc'gﬁgnsupernat ant is aspirated and

the cel are resuspended in 10 nL of selective nedia
(0.F omhef paly-#tie ageSP Comtiulatss theOprateidm ardipafified asing 2 NI-NTA column

R EEN e B RSN L N —
of ?‘ﬁﬂ’l&a THY doBfiitibnéd g?ﬁ.i% is bhﬁp@ bh £6 ﬁﬂtﬁlaﬁ?fﬂ&ro‘lnﬁﬂn b&ﬁ1ﬁbrated at 4°C,

mL spi nner 150 niL sel ective grow
in z@mm rHeqnasj p}hﬁﬂbhufé’et cm:nta&iiﬁ.‘g OBf MeNaGhatdhemM iidhagls, at a flow rate of
nli. and 2000 spi nhers are seede

4 S, e Aorcingrige MG ARV ER & 4fig | ppation Buffer and the

[ u [
profiE TR S SnRENh (IR Ol DS\ SO FHRaplle; o, bighly purified
prcmm ib mheamlmﬂy dlzsﬂteﬂ g ucdtoage b&ﬁ’emmkﬂmgi llﬁedM HepbsS0.14 M NaCl
2,469, issued June 16, 19
an%é%mapyltcdepﬂs@a with 3 23 ) 383 iSynerdipe r{ﬁbannagm% @elﬂlgal #qd stored at -
80‘% 2 x 106 cells/nm. On day 0, the cell nunber and pH
is determned. On day 1, the spinner is sanpled and
S pahgmngoauhteﬁnf(Fbiceﬁtaﬁmeg) lcoh§ineenare patiéied Gondehe cdnditivted media as

spi nner is sanpled, the ggerature shifted to 33C
folb?mﬁ é"@wﬁend#m%bn Bmgllsmm an@ a§ Bl Rrotejn A golymn (Pharmacia) which

nac B BFTOci i 2 Kool it iy o BLAREP 0BARE: the cotum i

waérﬁwcaml@%uhﬁmqmwfdaoﬁ buffeh 8efolt elationlwith B30 MM citric acid, pH 3.5.
necessary to keep it at around 7.2. After 10
The eluted protein is immediately neutralized by collectlng 1 ml fractions into tubes containing

275 QL of 1 M Tris buffer, pH 9. The highly punﬁed protein is subsequently desalted into

storage buffer as described above for the poly-His tagged proteins. The homogeneity is
assessed by SDS polyacrylamide gels and by N-terminal amino acid sequencing by Edman
degradation.
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days, or until the viability dropped bel ow 70% the
P2620R1 cul ture is harvested by centrifugation and
filtering through a 0.22 (Dmnfilter. The filtrate was
either stored at 4C or i Mmedi ately | oaded onto
colums for purificati on.EXAMPLEthe poly H s tagged
constructs the proteins ar e purlfled usi ng a N -NTA
colum ( Q agenExpmssion f| ibagdies imYepst ol e |s

S0 AL S b SRR et o o
antﬁlbcdwﬁygglturm equilibrated at 4C, in 20 mM Hepes, pH

buffer containing 0.3 MNaC and 5 nM i m dazol e
at Jr“ 161, ypast gxpression necﬁozmatmonsnmteé for] iptrai¢ehigar tpneduction or secretion

of ik A4FHed Bes'h o enibay et thg RRFH2yGRY D} Brofugeh JoMey Scoding desired
prcﬁ&ﬁtcﬁ"e{ﬂlhﬂgdyg arke tHY fnghﬂ)ﬁ%qg %SBRQ@ ifth thi’blé’ %dtlfxétﬁﬁl] enzyme sites in the

protein is subsequently desalted into a storage buffer
selected plasinidyinl GrdettoHtipes mtfacdllulm dp@ssionn Fod Seoretiot, OIVA encoding the
Wt h 2 rfln (Pa C|a col u
deﬁw& gfptﬁl%c?ra%ﬂﬁbogbéanl AT ¢ (selectss plas adnéygertrl?er with DNA

enGRE, #Skéﬁrﬁéﬁ?%éﬁﬁ%‘ﬁéﬁéﬁﬁﬁﬁm A RRE K SR Tniigmalian signa

peptidePon e exarhplo layenst @iphasfaeor &) inwértas sedﬂe’tdr}tmg’mlfleader sequence, and
equi librated in 20 mM Na phosphat e buffer,
linlsgrisgquengestipededidoepigssiop ot tnva@ﬁié@d Rrpteimer mbydw th

eq“'a('eh&h%gk 5&09%%&8@ Qﬁ&g%gggitdéf 'raﬁl'ﬁééﬁ: %}gé@ :'E’lu\éd%ﬁﬁ 'tfie expression
plaﬁmutsrdiabd:rﬂftd Abyve ahd aﬁﬁirﬂgm]serécteﬁrt&&ﬁdnm&nlmédiat (lfbeﬁansformed yeast

contalnlng 275 <DL of 1 M Tris, buffer, The

SUREIRARINGS Ay be pradyzed &wmreplmﬁat@awéq Méﬁtmyhla@@am%wa AR separation by
SDRALR! AL Slai s RERE GERSHIPEOY Rl BRDSRE! Y H o

agged’ protern ne| Sosessed by SDS
pol Tae rigdcbifentgsrofeinae daybodt eiﬂﬂsﬁlﬂ;b @dﬁupq)@caomted and purified by
sequenci ng by Edman degradation, -77 P2026R1 EXAMPLE

TemoVig ptnhésswh slls pfromeithe ofermgntationd inessliym Wagqnh'm'eatlon and then

col o BT, HGRE e SR 1, AR SRR coaning e

recﬁﬁﬂﬁianﬁxﬁfo@éiﬁl QP WREBJHS maE ARMSE et ﬁﬁhﬁé& using selected column
intracel | ul production or secretion of the desired

chipmatagicaphyresams. i body from t he ADH2/ GAPDH pronoter. DNA
encodi ng desired protein or antibody and the pronoter
Is inserted into suitable restriction enzyne sites in
the selected plasmd ingotdefprt@girect intracellular
expreSS|on For secretlon DNA encoding the desired

Pl ai’ﬂé c1‘0110w1 ?gt IrglgthowI ciescr%NA recombinant expression of the desired protein or
antibody in Baculovirus-infected insect cells.

The sequence coding for the desired protein or antibody is fused upstream of an epitope
tag contained within a baculovirus expression vector. Such epitope tags include poly-his tags
and immunoglobulin tags (like Fc regions of IgG). A variety of plasmids may be employed,
including plasmids derived from commercially available plasmids such as pVL1393
(Novagen). Briefly, the sequence encoding the desired portion of the protein or antibody, such
as the sequence encoding the extracellular domain of a transmembrane protein or the sequence

encoding the mature protein if the protein is extracellular is amplified by PCR with primers
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10 encodi ng the ADH2/ GAPDH pronoter, a native signha
peptide or other mammalian signal peptide, or, for
exanpl e, a yeast al pha-factor or invertase secretory
signal /| eader sequence, and |inker sequences (if

compledediary o tlex fr @ris3'argiohs.t Thed® Jirined may iworpovate flanking (selected)
anti body. Yeast cells, such as yeast strain ABL10, can

TeS{IIFEAN SBLYTRG Ao r HiePTRfees 11 then digrstedsyidh those sdlpgtgd restriction enzymes
an@ﬁ%gfdngﬁﬁmg%V&g?&gioﬁg]c&g;_ed in selected fernmentation
nmedi a. e or me

tran yeast 15 supernatants can be

anaRyzatbibyntp baailgtifuat 1sogendritbd 1 chiiapbleotigncied iabove plasmid and
acid and separation by SDS-PAGE, followed by stainin
Bagflogipld” g @irys WNA (Rhasmingen bing} Seodepler o frugimerdadC oMb} ealls{ ATCC CRL

rOL 8] r t i po can,suhs ng | j d
7B hihg o RETMGERNE SATEE o, BIRCELBRLEC AREr 45 das of
incliBdtivRaNitats°0) the délbiseWifiBed htel HGRéstaN add dsdd @8t further amplifications.
concentrating the nmedi umusing sel ected cartridge

Virg| |infsptéion Phd protrie rexprassion oreaperformet hes _zl@sqrib@é%m KdReilley et al,
Bal Yo e meciars ofba bfouginy Aafigl, Oy University Press

(196pression of the Protein or Antibody in
Bacul ovirus-Infected I nsect Cells 25 The fol |l ow ng
met Baprested qolids taggsnfriotem tor expbatystapnthef behmirdied fardexample, by

HRrptej n .. antibody in Bacul.ovirus-infected insec .
N et ofiiy SEpRERYieBY 79 OUPHEneCHELTS 88 PRBRER (TR recombinant
VirdHnkRAMYS T ef18 SE8 RS 15— Rt é}'&l.?ﬁhwéi%ztﬁ%lw (1993), Briefly, Sf9

contained within a bacul’ovi'rus expressi on vector.
celispre wpshetl agsuspemdedde spmitationi tsiffea (%5 mAikepesymihd gt b inM MgCl,; 0.1

mf"irig’i%g L‘ﬁ%lé&:ﬁ@%ﬁ? ég%h@ﬁ%ﬁ%%@ﬁﬂ@t%gﬁ; L}%ﬁ% 2 20 seconds on

icaC I; V3 I ] S ‘o di . :
s GRS 8OOSRl B0 OISR s g o i
loaging biuffier (G0 rhMeplprsphate, 800mM NGO 89% glwehol, pH 18)and filtered through a

se(guence encoding the extracel lular domain of a . _
0.45  Gps kdiepr afteNpr &Mnﬁ@f@h@lwq ueamenergpldy divaideble drom Qiagen) is

protei n if e protein i xtyacel lul ar i s. . :

pref e S o gf ot el 2§ B4 R FasetodBippted with 25 L.

of loBéinp budfefl The rfR@rédgell difachis RaldESntTENe LEHIRAMPAIRS 8L per minute.
fl anking (sel ected restriction enzyne sites. The

Thexolame ds washed ém baeljoe Aea With leading buffer bewhieh point fraction collection is

restyicti,on enzynes nd subcl oned into.the.e essi on
st e W IR cvasERE R HoRar dp OB K9P FM Bephate: 300
mM =01, 3184 gl(:yebﬂ@g pH6.08001i6h Bl o sptettically Ba6ad ffeMif T Mfter reaching
vi rus DNA"(Pharm ngen) into Spodopterafrugi perda
Azg bafebing agaih) the(cali@in GRuevelaped)witls arlytd @b rddtlmdazole gradient in the

conmer Gi al vai |l abl e.from G BCOBRL). After 4- .
secti gph Byt Bl NoStioste 3t oo g snalyrsd i SDSRAGE and silver
; vest FLonRg; iU e 4 | ' . ' :
S o N Secyosfited (U, phokphtase (Qiagen)
Fraclessr ¢dydaining Be Réutiel eifisettagged, protein or antibody are pooled and dialyzed

against loading buffer.

Alternatively, purification of the IgG tagged (or Fc tagged) protein or antibody can be
performed using known chromatography techniques, including for instance, Protein A or

protein G column chromatography.
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Bacul ovi rus expression vectors: A Laboratory Mnual,
Oxford: Oxford University Press 10 (1994). Expressed
pol y-his tagged protein or anti body can then be
purified, for exanple, by N t+-chelate affinity

chr omat ogr aphy as fol | owsEEXEMPEELtIS are prepared from
reconbi nant virus-infected Sf9 cells as described by
Rupert et at, Nature, Pmparat Briefly, Sf9

1701094e8) .
ot IBELSRE Dl S WA RoGRIUEE UL LRI R spcifican
bindlthi€ pro®din oPintdfedidr e delirdd Mtiger) . and sonicated tw ce

for 20 seconds on ice. The sonicates are cleared by
cenile¢hniguesi fon predigingh thesmpnedionad rantibedigs latg kgow-inghg art and are

kgt N g DGR e By i
deshreli t bteirf oMithriefNINIGEG Affort PHotRs CORANBRL kR bi¥sired protein or target

avail abl e from Q agen "is prepared with a bed vol une

antigenband cellpaxpresking such 2&conibimgnt pectein oaputigenon the celt aface. Selection
ith 25 nl 20 .of | padi buffer. The filtered cell .

of i iPupope Fodrcmdiuhe selled s withgughfhe pufefimentation

M NWEiBe, subh%s ORAIHAT ateSi ' [ {%fcﬁ bihNor target anti

I oadiln% st‘)luffer, g/?p\%fhﬁsgﬁﬁg%?% tu‘?trhgglt%?‘(h)‘lkre]rHci:eg) eggcimgn irs Areet antigen
immtipogead emiitstiied tihecampleten Framndas hépvantt lind  mgeeoadd ancutaneously or
. wash buffer (50 mv ospha{ e; 300 mM N%ﬁ] : 1'00/f X ,
mtrg"PE/‘?:t@P?ﬂll,y e agounpydioay la H BUCIREHE e c i F eERaAtivy Y dhfh gmmunogen 1s

[ reaghi :S i ' h :

enS Iy ML TONCRH0LE0 (U R S amiton, MT) an
injgtaidinentheianinhdls hhd foc padiarTheviasiurtizddi raice atthentboosted 10 to 12 days

fractions are collected and anal yzed by SDS-PACGE and
lategivy%pgmgplaql Ammgnegensmutsifiedymothe \gelepted adjuvant. Thereafter, for several

t - : o . )

wepls, Het5i6e B0 P OEuds AR HPAd o RRBNRZANh I BBEL) Serum samples

mag beapdrl ddéedily asbgainab freth &ROmibeaby zaafb-odial bikbdihg@ dF 0Gting in ELISA
buffer. Alternatively, purification of the 1gG tagged

assgysyto deteghaibailiep disetitp therdegined proteyn emgntigen. 30

per f d.. usi 4 . ChRL QUES - ooz eran o a4
e R PRNPUEPBATBLANARN ECQBHR Borye; for smibosis

can¥ iafeeied 8vifPa final-ik@aver6dd Infeclion oPiheiRERSd $1tedt or target antigen. Three
Anti bodies This exanple illustrates preparation of

to fephdeysdaisr. themippatesacrficedrandthe spleert ¢slisaare harvisted) The spleen cells

otein, pf . | es (,the desired antigen. 5 .
arclthch fi Bsinects%h Plveh e ENESTuh 8 5r Bk Hiftinemyplerga cell tine such as
P3X63 Rzl N0 Whailablel HEmBATCENWACRL ISFLT TRE Fusiby generate hybridoma cells
i nstance, in Goding, supra. |nmunogens that nay be

whishptapythdn ibecplated wuPé fwaldtissiesiuiture platase¢amtainingakli4dt (hypoxanthine,

am(PbicEn bt PRPEES BrEpgo s S Gereralion douriipsed cplls, myeloma
hyﬂ'gﬁlfi,odﬁ&!sﬁﬁ% oM Qitide. or antigen on the cell surface.
el'ection

The hybridoma cells will be screened in an ELISA for reactivity against the desired

protein or target antigen. Determination of “positive” hybridoma cells secreting the such
monoclonal antibodies is within the skill in the art.

The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c
mice to produce ascites containing such monoclonal antibodies. Alternatively, the hybridoma
cells can be grown in tissue culture flasks or roller bottles. Purification of the monoclonal

antibodies produced in the ascites can be accomplished using ammonium sulfate precipitation,
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of the immunogen can be made by the skilled artisan
W t hout undue experinentation. 10 Mce, such as
Bal b/ c, are inmunized V\Aththethe desired protein or

folfg?vrgg ; a tl en Ih%g% tsclg{#&ugdlyl ATy R |c og?atography based upon
bink{He! RS 6 btkinl A of o@&ﬁ@ Ut mi cr ogr ans.

m ernatltl) % Em g rnogen %aém mﬁhogéaloed i n MPL- TDM

adJ uvant (Rl b| | rmunochem cal Research, Ham|ton, M)

and injected into the animal's hind f oot pads. The

i mmuni zed m ce are then M@d“to; 12 days 15 |l ater

W 00Tt BRI WA DR Pt kit ShiAehBRbGer

adj uvant. Therearter, TOr Severdai <

al sThédediRdire@inin blﬂﬁdﬂdlhﬁV@ﬂﬁiecmﬁBHﬂntZ&hnpﬂlay be punﬁed by a variety
i njections. Serum sanples may be periodically
of #padareghniguen inibe it O pryjein purfcaias; tEar ezsa@ékm Ap-pdypeptide, mature

pol&@éptnggg Ooleg rprEeélgtﬁﬁp%:{%‘gga¥§ms o?e[heeCtde ‘%cf bp%ifeﬁs lﬂ%}%eﬁé purified by

n or an er a sul

imihodTHshyYy Ehrfofiatdpds Eﬁﬁ[hgd@itfb@ﬂﬁﬂ spddific 8 thekissired protein. In general,
'positive" for antibodies 20 can be injected with a

an fmmnoafﬁnﬁhv@nmmgs consiaictedrbyofovalentlyl eeunling the entéhadydhat specifically

Th d | at th
binf R Gles PRl h nanB b ER or Voot od.  The
spl P@l?)cl%tﬁ%ﬂ ﬁnmﬁﬁ@gl&ﬁiﬁﬁs f a8 eleplabis ﬂ'@nl?’ﬁl%aﬁﬁé Eé@Fahéﬁh%f‘ ®y precipitation

gl yco a selected nurine nyeloma cell line such as
with3xeswgluni ,suifati baliye péuifeatiai OB ionobdiked] BenteinTAe (Pharmacia LKB

f t | | th
BiqiEnglpeynl Bk N-bJdROish. BPEGHIA a8tGafes. iR Phgp e rom monse
ascitBy RERIARL B8 niugPs il B ft!ttfbn rd MBS Fﬁ‘)%ﬂ ¥RRioBINzed Protein A.

to inhibit proliferation non-fused cel nyel oma
Parhiglly pdsfiedndmsipbglebulire id cdwmntlgattadﬂad ﬂoybch@muﬁagrqjﬂics resin such as

cnfacyats SHTTRROSEN Bparrue S@iﬁérﬁrﬁﬁeéﬁnﬁ%éﬁe?ﬁ?i o is coupled to

theCfesir? Ok re\éﬁ] iVbudaMBngelteS dih¢ te rrfril Rt d accordmg to the

nmonoél onal anti bodies’is wt h| n e art
maﬁﬁfaﬂ%hﬂerpmmmw@shybrl doma cells can be i njected
intraperitoneally intq syngeneic Balb/c,_mce to

pr ottdeathimieeattinity eolHmAgS gHE?PddﬂﬁB%P%%Tanﬁﬁtqu]&Fdﬂf@éfed protein by

e
prepicfy A BB Yol e SBICLHBER, in 3ol RemP T BtPaalln is derived by
solabilizdiwnmofohk owhble oell i drodfes guboelutad fﬂaﬂtldrh&)b&ﬁmd ada differential
can be acconplished usin anm)nl um sul fate

cengrifsgatinn by tha, additgm pp|de ther cmgthpds, well known in the art.
Altg@ eg@%psgh%?%?gro tcSétEﬁIh{;ﬁv g | %é‘gala {egh%ﬂrctg%/néﬁhnﬂg Q&H‘&gﬁ ﬂpné/eful quantity

mtcpﬂmetn@édimﬁlﬁwmdh&hewlmgro“@(ANPLE 14 5 Puri fl catl on
of the Desired Protein Using Specific Antibodies The

desThe dsobrtdized npreparation heanizipingy ¢heordesisedb rispiimtis f passpd over the

immw)(cta:ﬁ@ uLd f I edz}n%%/tgia ﬁo@%ﬁq %@gﬁ%ﬁﬁ&?%&ﬁdﬁ&gﬁ&ﬂg alid% the preferential

absBﬂ:ﬁn&%ﬂ&H@ Bédn‘éﬁ prétBinYe.2., high ionic strength buffers in the presence of detergent).

Then, the column is eluted under conditions that disrupt antibody to protein binding (e.g., a

low pH buffer such as approximately pH 2-3, or a high concentration of a chaotrope such as

urea or thiocyanate ion), and the desire protein is then collected.
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pol ypepti de, or pre-polypeptide forns of the desired

protein may be purified by immnoaffinity

chr omat ogr aphy usi ng anti bodi es specific for the

g@i%iigﬁiggﬁﬁgﬁlﬁln general, 10 an inmunoaffinity
‘cted by covalently coupling the

anti body that specifically binds the desired protein

to an activated chronatog&gphlc resin. naI

i munbgl oBustrHe liged fpmeation® f‘P’bWF‘?‘ﬁ’ﬁiﬁ?é“ yjap ti-1gE antibody
matp%,lﬁgﬁﬂ?'otfqbb qp 266"‘&&7@%}"&% SHtf f gn Qﬁmﬁm of 50 to 200 mM, (c)

purification on i mobili'zed Protein A (Pharmacia LKB
Bstadiecinro| aogpnt ¢ lé)datla(?vaw, (N} ﬂolysorb_atmwngm(mmf ®015nQ11%, where

ntlbo I.2s e_RpLe

gn form ar%o lfllle}#he{ gaspa? ?Qng!n q?nggg gftg gﬁo%gl}%intaﬁ(? {leﬂitg opybout 50 ¢cs

b:rm@:akanﬂ berRdlartty ednging fAm 2(Ran©Oimikg yo 4ﬂsﬂrm®srmﬂtg

i mmunogl obulin is covalently attached to a

chromat ographic resin such as CnBr-activated

SEPHAROSE 16 RBsiulRioh af L {iRmBl , 0k Redih shedaMbentritiéh aﬂﬁz‘o’&ﬁd(ﬁ antibody

is coupled to the resin, the resin is bl ocked, and

tangesdeant 120 mg/ml te2img/mlnashed accor di ng to t he

manuf acturer's instructions. 20 Such an i mMmunoaffmty

colum is utilized in the purification of the desired

prot ed.n byrhefompdationpfeCliimattwismeif tiensanednitstiak pf potsimer antibody
f hIS preparation is derived by

?Bgﬁ&mn? igirf‘%gﬂﬁé‘??{ Mol e cell or of a subcellular

fraction obtained via d| fferenti al centrifugation by

the addition of deter%{ent or ot her net hods \éfl . .
knowt i n tThe fapmulation) qf Llaipy i ’V apein 4y %p@trﬁpgﬁ protein or antibody

CARESEJH D 19840 = ence may be secreted in useful
gr?q?ty l@g/?‘ﬁnto thegjﬂrrgdl umin which the cells are
gr own. The sol ublized pr epar ation contai ni ng t he

col unh,  AriehESi S LeHur s MO ] B b pr anibody

ﬁdng&\/ﬂrdnhﬁomh@/irﬂﬁ@marag/ml.absor bance of the de3| red

protein (e.g., high ionic strength buffers in the

presence of detergent). Then, the colum is eluted

under ¢ condjyfi f@l‘ﬁﬁlh{tﬁﬁtof eafhy t)vh&@itn' tﬁ@%c&r@mﬁB@Bﬁir&em or antibody is

bi nding (e.qg a | ow pH buffer such

dmutbSQmﬂtrély pH 2 3 or a high concentratlon of a

chaotrope such as wurea or thiocyanate ion), and the

desire protein is then collected. -81 WHAT IS CLAI MED

I'S: 17. A sIhaltbenuldtiof wif ¢1diariywhedeinathe ofmdlarity tamged filorh 250 mOsm/kg

conprising (a) an anti-Il1gE antibody in an anmount of

Ebg’%t‘%swgg'ng/m, (b) arginine-HCL in an anount of 50

to 200 MM (c) 5 histidine in an anount of 10 to 100

mvl (d) polysorbate in an anount of 0.01 to 0.1 %,

wher et he FhsrfammuationrpfiGlaimnbwhezein thesonsenrgiqngpirarginine-HCI ranges
emati c viscosity of about 50 cs or

?rglglsﬂ)gn 8%%@Ig‘wty rangi ng from 200 nmOsm kg to 450

nOsm kg. 2. The formulation of Aaim1l, wherein the

concentration of protein or antibody
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10 ranges from 120 ng/m to 260 ng/m . 3. The
formulation of Claim1, wherein the concentration of
protein or antibody ranges from 150 ng/m to 260

ng/m. 15 4. The fornulation of Claim1l, wherein the
concentration of protein or antibody ranges from 180

ng/ Moto 26 foEiultionSf Cliign f,onliend thtiaan-IgH aftibaiyrislselected from the
wher ei n the concentrat Qn . of praq 51 or anti body

PRHB eSHEHP ZOBMAG AT © Wéb%z%ﬂrﬁs Mo 6. The

formulation of Claim1, wherein the concentration of
protein or antibody is about 150 ng/nl. 7. The

f or mulat i GFhedornolasiomed Claith &r whevein e aptirek amtlhp?y pahdAbE2S.
from250 mosm kg 25 to 350 nOsm kg. 8. The

formulation of Claim1, wherein the concentration of

ar gi nilne- Hle formndion of Cim 10®herdih tle apGdgEibtibo8RisThuMARE26.
formulation of Caiml1, where the anti-IgE antibody is
selected fromthe group consisting of rhuMAbE25,

r huMARE26 ‘BiRdodilinaoh of Bladf 1, Whieih etntia éBDﬁuBdeGls mumm

1, wherein the anti-IgE antlbody is rhu E25.

The formulation of Claiml1, wherein the anti -IgE

anti bpdy is \’eM%un t e ti-IgE

1, vvhg}rjel n t{ﬁ% ant ?‘16 rEl]uanltofTE%d{?q{ gﬂh@ l%g?d}%%s 1%'.(;{}‘Aan e

sﬁtﬁJbﬂyem dniaguonot dfeboni [t a@mgiml,db) drginingH@iiolan arypount of 200 mM,
HSIn an an ti-l.gE .anti bod in an amu
ROt SEAgIYy (R ReOR R BmAE o G where the

fsﬂnu(aﬁamﬁmﬁmawgmdfs@n amount of 20mV] (d)

pol ysorbate in an anount of 0.02% where the

formulation further has a pH of 6.0. 15 14. The
fornmul ati %e%mﬂ]ﬁfo%%@]anﬂﬁ?r\%e?elﬁﬁﬁaﬁml F hiifsod@is ippody

'S E25 15. article of manufacture conpr|5| ng a
cont ai ner encl osing the fornulation of Caim1. 20

16. T i cl.e of rranfacture of ' .
t he C{(')Bﬁt aﬁ%‘fé?ﬁ 1§ og manP e comprising c%ngln%?f: ﬁ{gethg formulation of
Omindflact ure of C ai m 16, vvher ein the syringe is

further

16.  The article of manufacture of Claim 15, wherein the container is a syringe.

17.  The article of manufacture of Claim 16, wherein the syringe is further

contained within an injection device.

18.  The article of manufacture of Claim 17, wherein the injection device is an

auto-injector,
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contained within an injection device. 25 18. The

article of manufacture of Caim17, wherein the

injection device is an auto-injector. -83 19. Use of

a formulation as clained in Caim13 for the

manuf acture of a nedicament for the treatnent of an

| gE- nedi at ed di sorder. 20. The use of Caim 19,

wher ei 19t he Usg of axfdimauletionas claiteed insClaih d3tfer tHermanufaeture of a

5 group consisting of allergic rhinitis,. asthma,

alp lgffreer&sf%a'a,‘r%%@%qu éPEEE“%“szﬁ disgbdepi ¢

dermatitis and gastroenteropathy. 21. The use of Claim

19, wherein the I gE-nediated disorder is allergic

rhiniti i i . ##oidBeis selected from the
| gE- medi at eérﬁldeﬁ'ségpgeraﬁ@él hg%lﬂﬁygétﬁl’?lrrégﬂﬁ%s The use _
of grehpiconsiQinghefr sllengit hbinitisE astboia a aléaigidi asthnepe mopgllergic asthma, atopic
asthma, .24., The use of. Claim 19, wherein the '

| lermatitisand gasFossieienaty ot opi ¢ dermatitis. 15 25.

The use of O aim 19 wherein the |IgE-nediated disorder

is selected fromthe  graoup. copsjsti f . . oy
hyper sedsi t i Theyse oa@%%%ww&hskﬁ%&%aw disorder is allergic rhinitis.
aspergillosis, parasitic diseases, interstitial
cystitis, hyper-1gE syndrone, ataxia-tel angiectasia, .

10V skot t 22. Ak dFhecise pfi Glzmel9, wheneincthe IgEpredisted shisprder igmallergic asthma.
nmyel oma and graft-versus-host reaction. 20 26. The use
of Claim19 wherein the | gE-nedi ated disorder is
hyper sepsi t i Tihd oke of ZTaimTI9ewhes€in dtic IgEanedi6d disbwelereis asthma.
the hypersensitivity disorder is selected from the
group consi sting of anaphylaxis, urticaria and food
al 1 ergyyy 25 2 4l i 19 wikRidhe], ted disorder is atopic dermatitis.
hypersensitivity disorder is food allergy. -84 29.

15he use of Claim28 wherein the food allergy results

B8 ol T el g My e o

f ogidup adonSistias of! 18} ditiviyl, aillergl® tronchopriinonary osspeigillesis, parasitic
an_anti hi stam ne or, the manyfacturge of a rreditéiarreeré sia.  Wiskott-
f oftiseases, t AntgrsHgak eystitis, | PCRIEH oINS o AR HIE ’

Akdrichsyndrome, thymic alymphoplasia, IgE myeloma and graft-versus-host reaction.
20
26.  The use of Claim 19 wherein the IgE-mediated disorder is hypersensitivity.

27.  The use of Claim 26, wherein the hypersensitivity disorder is selected from
the group consisting of anaphylaxis, urticaria and food allergy.
25
28.  The use of Claim 27 wherein hypersensitivity disorder is food allergy.
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32. Use of a fornmulation as clained in daim13 for
the manufacture of a medicanent for the treatnent of
an | gE-medi ated di sorder in conmbination with the use
of an antihistam ne. 15 33. Use of a fornulation as
claimed in daiml13 in conbination with a
bronchodi |l ator for the manufacture of a nedi canent for
the treatnment of an IgE-nediated disorder. 34. Use of
a formgbati qfe age &f @laﬂi‘? Ood &bl AR foddlafbrgl Hesults from gxposure to a
manuf acture of a O nmedi canent for the tteatnment of
aregw nedi at ed di sor der in conbination with the use
of a bronchodilator. 35. Use of a fornulation as
claimed in daim13 in conbination with a
gl ucocHrt i cbheuseof Clamp 28pwhdreio therlegunde iaa peaiut anent  f or
the treatnent of an IgE-nediated 25 disorder. 36. Use
of a fornulation as clained in Caim13 for the
manuf aiit ur eUsd ofa formativane vlairhed in thsimt Bﬁﬁbﬁﬁbh‘hatﬁlfn with an antihistamine

| gE- pedi at ord in co |nat|on he use of

. 35 B BtaBi et o & megiargons ToE Do Hpeca St b Psiaiad dlSorder
claimed in Caim13 for the manufacture of a

nmedi canment for the treatnent of an |gE-nedi ated

1%i sorder in combination with the use of an allergen

desensix i zapidra fermafdatidd s cRimed ih @147 1BthOMe ARntadTRda
in Caim13 in conbination with an NSAIID for the

maRRficaEent for B trpatment ebarcleE-mediatetdiserderdn sembinationayith the use of
| GGanBeliahGe disorder. 39. Use of a fornulation as
claimed in daim13 for the manufacture of a 10
medi cament for the treatnent of an |gE-nediated
i sordgr i Ol 4 ' f. an NSAI D.
5(Ellse o?%an fr;]l[r{%;l({-}il21 E‘%gdrll% Eﬁ}ntrlle%ﬁ edfar'rn:jnlgfuég mbl t%%nwal
f dronghadilaton fm‘fthﬁmmrfa&&‘e of armddlceahmﬂbr the tﬂegﬁeﬂ'ﬁdﬂ #ntIgB-mediated
di %%er. 15 41. The use of Caim40 wherein the
| gE- Gi ated disorder is selected fromthe group
consisting of allergic rhinitis, asthma, allergic
ast hma,,, non-.al | | c asthma, atopi.c _dernmatjtis and
gast r ot ergf)eaf)ﬁﬁ%%ﬁﬁ@n Fhgae ‘chmq&tjﬂ the, anutacture of a
20t edicginentefol M @dattichD6 bR IgE Smalidt@ flbdiddrith Borhbifiation with the use of

a bronchodilator.

35.  Use of a formulation as claimed in Claim 13 in combinition with a
glucocorticoid for the manufacture of a medicament for the treatment of an IgE-mediated
25 disorder. '

36. Use of a formulation as claimed in Claim 13 for the manufacture of a
medicament for the treatment of an IgE-mediated disorder in combination with the use of

a glucocorticoid.
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43. The use of C aim 40, wherein the |IgE-nedi ated

di sorder is allergic asthma. 44. The use of C ai m 40,
wherein the | gE-nmedi ated di sorder is asthma. 25 45.

The use of C aim 40, wherein the | gE-nedi ated di sorder

Is atopic dermatitis. 46. The use of O aim 40,

wherein the | gE-nedi ated disorder is selected fromthe
group @®nsi Bse ofja dérninylpors anslaimed inyClaih 118 rfgr the manufacture of a

o B e SREn OB euehdATbdderY SRR i
a A i dea o MW skot t - Akdrich  syndr one,
t h@éﬂbga%?i)}%gﬁ% g?gaeg ?‘glfa‘aﬁ‘%)é nmyel oma and

graft-versus-host reaction. -86 47. The use of Claim

40, wherein_the |gE-nediated disorder, is , o .
Shyper s8fisi t Ps¢ 0f a Tormulatipp ag glaiged & Silafm i3 in pphingtion with an
t H\Zs)%’ $or-he %e{du\féc;!ﬂreddf%g&?&%alhﬁnlsﬁ% A ﬁgatﬁfeﬁf‘?)t% ah gg!?ﬁmediated
group consisting of anaphylaxis, urticaria and foo
aldier@et. 49. The use of O aim48, wherein
hypersensitivity disorder is food allergy. 50. The use
of Claim49, wherein the food allergy results from
exposu to |tl]gi '
wher ei ;5,{ he@%&ﬁ%gﬁgﬂgﬁ%%g%ﬁ ! M%%sag%&? fg#lmgﬁgl _%facéure ofa
102 Hhédiiert o the tFeaRdémciNinelgBimadibmdndisartiercin c@inbGhation with the
13 15 in conmbination with an histam ne for treating
arise gEamPhisdDed di sorder. 53. Use of an anti-IgE
anti body in the manufacture of a fornulation of Claim
13 for treating an | gE-nedi ated di sorder in
conmbi ngtion wWth the,. i ni.stratjon of .a hi st.am ne. .
0 0 Moo bbb of it T tingi bt o, B 8 SR of Claim 13
Oﬁ‘or&refaﬁﬁglﬁl RiF-pedigfedisarder. 13 i n combination with a
bronchodil ator for treating an | gE-nedi ated di sorder.
1555. Use of an anti-| gE anti body in the manufacture of
a for at i ' : ki :
| gE- e |h'at egﬂ% ?geo%gira{%ln%c% ?lfnlgtgﬂl tgn V\HIE‘Q? ﬁgbordﬁ is selected from the
agraupi cnsiatug of eflergic rhinitis,cistung, allergic 58hmasromptllesgic asthma, atopic
a gi -I.%E ant i ogﬁc/t i n thhe manuf acture of a formul ation
0 R AGBeSIQEIROBMIY i on with a gl ucocorticoid for
treating an | gE-nedi ated di sorder. 30 -87 57. Use of

ti-1gE_antibody in th f f
20fa gr ?nrh lﬁ%-i gnng uelig %idi@ilpgfo, weherrgan? HmeaIgﬁ%e%ia%ed asorder is allergic rhinitis.

43,  The use of Claim 40, wherein the IgE-mediated disorder is allergic asthma.

44,  The use of Claim 40, wherein the IgE-mediated disorder is asthma.
25
45,  The use of Claim 40, wherein the IgE-mediated disorder is atopic dermatitis.

46.  The use of Claim 40, wherein the IgE-mediated disorder is selected from the
group consisting of hypersensitivity, allergic bronchopulmonary aspergillosis, parasitic
30 diseases, interstitial cystitis, hyper-IgE syndrome, ataxia-telangiectasia, Wiskott-Akdrich
syndrome, thymic alymphoplasia, IgE myeloma and graft-versus-host reaction.
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treating an | gE-nedi ated di sorder in conbination wth
the adm nistration of an glucocorticoid. 5 58. Use of
an anti-l1gE anti body in the manufacture of a
formulation of CaimM3 for treating an |IgE-nedi ated
di sorder in conmbination wth the allergen
desensitization. 59. Use of an anti-IgE antibody in
the manufacture of a fornulation of Claim113 in

conbi nation with an NSAID for treating an |gE-nedi at ed
di sorder. 10 60. Use of an anti-IgE antibody in the
manuf acture of a fornulation of Caim113 for

t r eat¥ ngaifh¢ g ofddlaim €@ vdiegain therlgEmesliniés] diseridenis Wyparsensitivity.
the adm ni stration of an NSAID. -88

48.  The use of Claim 47, wherein the hypersensitivity disorder is selected from
the group consisting of anaphylaxis, urticaria and food allergy.

49.  The use of Claim 48, wherein hypersensitivity disorder is food allergy.

50.  The use of Claim 49, wherein the food allergy results from exposure to a
legume,

51.  The use of Claim 50, wherein the legume is a peanut.

52.  Use of an anti-IgE antibody in the manufacture of a formulation of Claim 13
in combination with an histamine for treating an IgE-mediated disorder.

53.  Use of an anti-IgE antibody in the manufacture of a formulation of Claim 13
for treating an IgE-mediated disorder in combination with the administration of an

histamine.

54.  Use of an anti-IgE antibody in the manufacture of a formulation of Claim 13

in combination with a bronchodilator for treating an IgE-mediated disorder.

55.  Use of an anti-IgE antibody in the manufacture of a formulation of Claim 13
for treating an IgE-mediated disorder in combination with the administration of an

bronchodilator.

56.  Use of an anti-IgE antibody in the manufacture of a formulation of Claim 13
in combination with a glucocorticoid for treating an IgE-mediated disorder.

-87-



10

57.  Use of an anti-IgE antibody in the manufacture of a formulation of Claim for
treating an IgE-mediated disorder in combination with the administration of an

glucocorticoid.

58.  Use of an anti-IgE antibody in the manufacture of a formulation of Claim13

for treating an IgE-mediated disorder in combination with the allergen desensitization,

59.  Use of an anti-IgE antibody in the manufacture of a formulation of Claim 13
in combination with an NSAID for treating an IgE-mediated disorder.

60.  Use of an anti-IgE antibody in the manufacture of a formulation of Claim 13
for treatingan IgE-mediated disorder in combination with the administration of an NSAID.
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