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present invention concerns polypeptide formulations with reduced viscosity
and net hods of maki ng and using the pol ypeptide formulations with reduced
vi scosity. BACKGROUND OF THE | NVENTI ON [ 0003] Investigating pol ypeptide and
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conpl ex hi gher order processeFél.EL]PtO1?1?91%1135](3,I ANRENN t hat i ncr easi ng
pol ypepti de concentration, such as 1gG concentration, increases self

associ PP ofhe preseat Horeidn eanceas apbperiderioimdpéans edthisAvsededicossl and on
proper tﬂl@tﬁfcgsgbg ﬁﬁ lﬂdq?sﬂ{eé the ﬁ&@%&ﬁtﬁe%&%ﬁﬁé&% %L@’rg % daegliggt cal

behavi or . cut anéous a ni stration of oncentration

bi ol ogi cal therapeutics p IS0 rﬂfﬁibﬂ %@f\ﬂ nge to pharnaceuti cal
scientists. For high dose%‘r%egl W%Q%N{]:ﬁgﬁr eqwl\fve pgil\spepti de concentration

BT A TR R T R e R

del i vergyiticdl tfRuPhindeiAhd dpRI6F th@sthbiﬁ?d@é&@%@@tﬁ@éﬁﬁc&f SUsibloiealnHE@bdRias. | S

their high viscosity. BRIEF SUMVARY OF THE | NVENTI ON
Recently, the effects of increasing polypeptide concentration on the stability and safety of
biological therapeutics have gained significant attention from the biotechnology industry and
the Food and Drug Administration (FDA). The physicochemical stability of biological
therapeutics may be negatively affected simply by increasing polypeptide concentration.
Chemical instability typically follows first order kinetics with regard to concentration;
however, physical instability may result in complex higher order processes. It has been shown
that increasing polypeptide concentration, such as IgG concentration, increases self association
of these molecules resulting in increased non-ideal solution properties and significantly affects
the viscosity and rheological behavior.
[0004] Subcutaneous administration of high concentration biological therapeutics presents a
remarkable challenge to pharmaceutical scientists. For high dose regimes, the required
polypeptide concentration is often greater than 100 mg/mL potentially resulting in non-ideal

solution properties, decreased stability and/or decreased manufacturability and delivery. A

major challenge in the development of such formulations is their high viscosity.
BRIEF SUMMARY OF THE INVENTION

[0005] Provided herein are liquid formulations comprising (a) a polypeptide in an amount of
greater than about 50 mg/mL and (b) dimethyl sulfoxide (DMSO) or dimethylacetamide

(DMA) in an amount of between about 0.1% to about 50% v/v of the formulation, wherein the



[ 0005] Provided herein are liquid formulations conprising (a) a pol ypeptide
in an anount of greater than about 50 ng/nL and (b) dinmethyl sulfoxide
(DVMBO) orwoieetdiyisacet am de (DMA) in an anount of bet we@aTAlSou0/0042386 t O
about 50% v/v of the fornulation, wherein the
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conpared to the same formulation in the absence of DMSO or DVA to a subject
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terti ara}dnﬁﬁlrsﬂeﬁhglmfoﬁﬁ@lé@énmlﬁjdaafnmeaamwédﬂre I n some enbodi nents, the
secondary structure is a B-sheet. éOOll I n sone enbodi ments of any of the
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met hodsf and articles of manufacture, the polypeptide has a npl ecul ar
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in the absence of DMSO or DMA to a subject in need thereof comprising administering the
formulation.

[0010] In some embodiments of any of the formulations, methods, and articles of
manufacture, the polypeptide is capable of forming a secondary structure, tertiary structure,
and/or quaternary structure. In some embodiments, the secondary structure is a B-sheet.
[0011] In some embodiments of any of the formulations, methods, and articles of
manufacture, the polypeptide is hydrophobic.

[0012] In some embodiments of any of the formulations, methods, and articles of
manufacture, the polypeptide is about 100 amino acids or greater.

[0013] In some embodiments of any of the formulations, methods, and articles of

manufacture, the polypeptide has a molecular weight of greater than about 5,000 Daltons.



WO 2011/ 017330PCT/ US2010/ 044258 [0014] In sone enbodi nents of any of the
formul ati ons, nethods, and articles of manufacture, the polypeptide is a
t her apeutwo 2poloipsspt i de. [ 0015] I n sone enbodi ments of &AF/UsSRoloed258

f or mul atlons nmet hods, and articles of manufacture, the pol yp tide is an
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of any of the fornulations, methods, and articles of manufacture, the
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v/v of Ih@@mfs@fﬂ%ﬂﬁﬁdn@]theldﬂtl &ﬂ&n@ﬂ?(ﬂﬂ ARAt 8 selMEOfOM rdup dofsidihgasraunt  of
bet ween about 1% to about 5% v/v o e fornmulation. [0018] In sone
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MM [ 0Gdg]ufddtus oie pelypestideendlsdesfonany noke dthedeqramathatdsons, net hods, and
articles of manufacture, the fornulation further conprises arginine-HCL In
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met hods, manu acture the polypeptide 1s in an anount of
about ]f@ﬁnmtgﬁcm_ Imsorgas embehmehws By enDOUA eintas ,antonet dicywamtabdet 1% to N an

anount 00 ng/ nm. and about 300 ny/nL. [0021] In sone
enbodi r‘?g’ﬂ‘t‘%jeéf"v ﬁ%? orpplatiofr myl ati ons, methods, and articles of

nmanuf aqho1s, Ms%%%%rﬁ%dﬁrﬁeﬂt@%ﬁ%f@@é%ﬁﬁﬂb@s hﬁ%o’ii@%dfa%d’[&’d@ft' on in the
absence of DMSO or DMA by betweén about 1 to about 1000 cP. In some

enbodi meatudacturhethy iferonditiop figharedmpedesdostpsiaree dn sand ¢raberhments dristidiag isam i n
t he absence o O. or t wee oyt 5 to about 100 cP. [0022] In
sone eﬂaﬁloéﬁloﬁlélg?@%‘fve%ip%tHﬁ%ﬁfoﬁ%%@? ', methods, and articles of
manuf aqooT1g, Inhemé slihynts f AHLITRIfERNRALSY nie%dd@ean‘&laﬁ'@clé@(ﬁﬂm| ation in
t he absence of DMSO or DVA by between about 1.2 and about 10 fold. In sone

enbodi reddactyrpethg feyandatiop fpghersgupasescsgipiicddCt & sarec embedimepinArgiingn | n
the absgnre;oh, BYERQF bR RESHREN BR8N 2ho mmidnd about 5 fold.

[0020] In some embodiments of any of the formulations, methods, and articles of
manufacture, the polypeptide is in an amount of about 100 mg/mL or greater. In some
embodiments, the polypeptide is in an amount of between about 100 mg/mL and about 300
mg/mL.

[0021] In some embodiments of any of the formulations, methods, and articles of
manufacture, viscosity is reduced compared to the same formulation in the absence of DMSO
or DMA by between about 1 to about 1000 cP. In some embodiments, the viscosity is reduced
compared to the same formulation in the absence of DMSO or DMA by between about 5 to
about 100 cP.

[0022] In some embodiments of any of the formulations, methods, and articles of
manufacture, the viscosity is reduced compared to the same formulation in the absence of
DMSO or DMA by between about 1.2 and about 10 fold. In some embodiments, the viscosity
is reduced compared to the same formulation in the absence of DMSO or DMA by between

about 1.2 and about 5 fold.



WO 2011/ 017330PCT/ US2010/ 044258 [ 0023] In sone enbodi nents of any of the

formul ati ons, nethods, and articles of manufacture, the viscosity is about
50 cP or wesseivdim3gone enbodi nents, the viscosity i s ab®0T/UB3010044258 | ess.
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enbodi ments of any of t nmul at i ons, ne articles
manuf actSuwkeor 1&WB0 or DVA is DMSO I n sonme enbodi nents, DVSO or DVA is DVA
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adm nistration by subcutaneous injection. [0027] In sonme enbodi ments of any

of the abontubrat dbons6.5net hods, and articles of manufacture, the container is
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viscosity of 145 ng/nL anti-1FN a solutions in the presence of varying
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[0030] FIG. 3 shows viscosity of 145 ng/niL anti-IFN a, 25 nmM hjstidine
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L S 604 PP PSSR FTLSDLE SR o

within an injection device. In some embodiments, the injection device is an autoinjector.
BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 shows a viscosity of 145 mg/mL anti-IFN a solutions in the presence of
varying amounts of DMSO or DMA. The buffer species and concentration was histidine
chloride (25, 50, and 75 mM), pH 5.4.

[0029] FIG. 2 shows viscosity of 140 mg/mL anti-IFN a, 25 mM histidine chloride solutions
in the presence (red circles) and absence (black squares) of 10% v/v DMSO as a function of
pH..

[0030] FIG. 3 shows viscosity of 145 mg/mL anti-IFN a, 25 mM histidine chloride, pH 5.4

in the presence and absence of varying amounts of arginine chloride and co-solvent.
DETAILED DESCRIPTION OF THE INVENTION

L Formulations and Methods of Making of the Formulations

[0031] Provided herein are liquid formulations comprising (a) a polypeptide and (b)
dimethyl sulfoxide (DMSO) or dimethylacetamide (DMA), wherein the formulation has
reduced viscosity compared to the same formulation in the absence (i.e., lacking) of DMSO or
DMA. Also provided herein are methods of making the formulation of liquid formulations
comprising (a) a polypeptide and (b) dimethyl sulfoxide (DMSO) or dimethylacetamide
(DMA), wherein the formulation has reduced viscosity compared to the same formulation in
the absence (i.e., lacking) of DMSO or DMA comprising combining the polypeptide and
DMSO or DMA.



[ 0031] Provided herein are liquid formul ations conprising (a) a pol ypeptide
and (b) dinethyl sulfoxide (DMSO) or dinethylacetam de (DVA), wherein the
f or mul atiwozhnﬂnrsduced VI SCOSI ty corrpar ed to the sane POTrHsk@nIOB2S8 N t he

absence 13,’%2 | acki ng so provided herein are nethods of
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ng/ mL, 100 ny/nL and 300 ng/nL, 100 nb/nL and 200 ng/nL, 120 ny/nL and 300
ng/ mL, 140 ng/nL and 300 ng/nl, or 160 ng/nL and 300 ng/ni. In sone
enbodlnents the polypeptlde in the fornulatlon isin an anDunt of about
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[ 0038] The pol ypeptide formul ations in some enbodi nents nmay be prepared for
storage by mxing a pol ypeptide having the desired degree of purity wth
optional Wwhanneuaesbi cal |y acceptable car r| ers ex0| p| entPGTﬂISZ@sll)@MZBs zers

(Rem ngt on’ s Phar maceuti cal Sciences 16 A 1980)), in
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al cohol[pozd1kyin PAAREAIHHRE REpdTRbdMYide & the romllatRA RBe s aiRehghout
resorcinol; cycl ohexanol; 3-pentanol; and mcresol); |ow nol ecul ar wei ght

(1 ess tanaef rseter thoo 5roef§g/¢§fde§§ Upfdm}péﬁ@ mgésL, b%m&mls 128 megmi s 13@mgrmL,
al bumi n, yé/?m] 150 ﬁ{é/ﬂn Rl?f':"ﬁﬂsm /Hidr1§<§’ﬁl(§/ﬁlﬁ Péq PRI 2?)6%‘ RY.. 250
ro on am no

pol yvi nyI p gCids 'SUcH am’ne, par’agl ne,
hi sti dimgmlatgBdni ﬁ%/le’Tlhe}’ﬁdlﬂ&,ptlﬂ@ﬁﬂlﬁaﬁ(ﬁrﬁﬁﬂatiﬂﬁﬁna}dbésm(a@ha{dudesf ab@ﬂdarglt her
car bohydrates incl udi ng gl ucose, mannose, or dextrins; chela

2011/ 0 F3sb¥setrbadongml oz Aang/sls é@ﬁna@@ﬁp’éoogﬁgjmls 189, a}ghag gdSPBse,
manni t g, /fi" 668 ﬁL%%d%@b%O%/ﬁlL 153 ILBV %Hﬁtefzrdrﬁgo S HE3@s sodi um

nmetal co eéxes el h co exe /or’  non-fonic surfact ants
such asmgMEEEI‘dirMO ﬂgUﬂ]‘dhd:SMrngbolnysemwnﬂmdlrgérymmhe fdPtepride 00dE] | n sone
enmbodi t he .pol tide fornul C hi stidin I n
oo ettt € iR fo SBERI el Spaf I SEN) Sbnll b BT EaRl A& o, TSR | an
amount 100 RO 130 ePh L1060, 188 A1 2260M a1 B4 119 mvl
10 m tobzo ggng m%; %50 vl tg 2(§V %ﬁ%% ma%é/zoé 90

some enbymlnéﬁﬁmg/mheZﬁbﬂngbeletqr@QOﬁm/mﬂu ation further conprises

ar gi ni nes HCl1. In orre enmbodi ments, the arginineHCL i.s in a mount of about
any of 10T ThE SRR BETORS oty it ST 508 e oBRR e S0 i
25 mM rhﬁn?goﬂpmrﬂ)epaae RiMih© theQRRsifdd dedieeldPuiitd with 3pRoriMphdrBRédlichimy some
enbodi nents, the pH of the pol ypeptide formulation is between about any of
Sand 8,%cenigblycargernkcipignts ar spdlligrs trergngomndhgrmuoLa)l Scignsesndth

enbodi e ns
unot: ge‘r%;iglf %agt%?lvAP%y(Fgg@ {l}]enfo%nﬂ%nﬁf 3%4 FzQ& kﬁ»&u%a‘%{oﬁylna&jfu%&%hﬂ{oﬁ's

admi ni 003]i orCartisis" b@u@ﬁdﬁéteﬁlemcrﬁhe @hamqabaaﬁallyaaepmmldaﬁitesj eRyipfentst o:lat i on
through sterile filtration nmenbranes. [0045] The fornul ati ons herein my

al so cotPAizernwhish arsapnéryec todhs ¢&ll erdﬁﬁlaawabegg rERAseS HiELete afrthe Aesagesndcui ar
I ndi Catdoﬁaen%galgs éng;ﬁ e%dOftQﬁ?ﬁeeﬁ}ﬂQ %gaéa@@,%cwp&m&@a[méﬁg%ﬂ%@ﬁl gﬁl vities

that do not advers af fect eac For “exanpl e ntoa
pol ypeptufigesd sotutiway be deS| rable to include in the one fornulation, an

addi ti pol ant i bo Alternatively, .or addit nal | Y,
Fhe conBBuIP T AtEREIIE i xcis oo AP RSB s e Bl TRty &
agent, a%}dtcehééaeau&{s@mmoyeahm fnBlude BOEES sudtsi phBPHARN BraRY MY othaNSheMic
cardi oprotectant. Such lecul es are suitably presenf in combinati on in

amount sicids a@nt@miaelfoledudme afcorbie h@ld |©0¢1 p@ﬂeomm em@@d’ atlwo(mqh Ref erence to
"about" a @ gh lgara ter her dn ude?h& es. |bbes varl ations
that ar€ i ?Yé P B PR AT IRIYE Orbe Lpm gRIoTIEG beggAligrwm

descri phi@Miel BIn@EthbMgmt chlorate0 phent!, buRd |olcl6@(&yﬂﬂ§@l{dlpilkﬁlpaﬁﬁbens>%uch aE 0047] As
used herein and in the appended clains, the singular forns "a," "or," and

"the" iTARhyid PEPRI arraber srephal; grorensl: chidobeyipelk 8-nen@apl 9n<Hmc<tra&0@s low
ot her wi t [ on
escr | BageR el et Aol B AR b S B e e i
aspect sgehnia, vaifimidnogisbulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids

such as glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides,

disaccharides, and other carbohydrates including glucose, mannose, or dextrins; chelating
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H. Pol yp eptides [0048] Provided herein are polypeptides for use in any of

t he pol ypeptide fornmulations with reduced viscosity and net hods of maki ng
pol ypept iWeO 2bavatzdsat i ons with reduced viscosity that ar@cCaaseriooetsherein.
WO 2011/ 017330PCT/ US2010/ 044258 (A)Definitions for Polyp eptides [0049] The
t er m " PEEY Pt adDRA; e sHel & HckasarBanitebdisbrless isortfiohoaHdPdRINgr eat er
than 5 1. i l.R: [ 1 | | it i body.
A o e o e S s, L T YR R o R

non- natsurfa¢thyts eachuasrTWHENAH] PIOURONIE ST ot pdgethylahoglycolsBEG).as pegyl at ed,

i pidi and/ or toxin.conjugated anal ogs. .[0050] "Purif.ied" polypeptide
(e.q., Ziﬁﬁﬂlboﬂwn}?eegﬁgo gt P zsmgp&gf)??fa@ﬂ%%f Cm@rléﬁggﬁloﬁlwy' Efuri ty,
such t hatneldmiR¥imdms, %Ektiﬁiﬂeqagr‘efsé]ﬁfm IR pIRIpBp R Brhii@dhon in £XdrSduht batdud

nat ural environnment and/ or en initially synthesized and/or anplified

under laayof a0 orM te d OGN o2fsmMpter iG0ymMs 58 mMltatl DY exdM elthmdhth HhesMagd
necessar| n ol ute rity. 053] term "epit .ta d" when
Leed naPi o FEFEME D3 & aPtitlon b0 pithe PEmag B o SR sy MRSisATRER: i de f used
to a "tReymRetidPephulbon futiRr badpRek YRsRhe SR INRSsofRMHb difSi s URS arfoMig-ovi de
an epi tope agai nst which an anti body can be nmade, y is short enough such

et

t hat i tHdbiedn apempwitef pbow apy phlAeM ¢¢ 190 M. 28enMoioy§8peMgal mMhil@h it is
fused. [ I ' ' ' S t he
ant 1 body a0 BB AATER. 2R 7 S0TBN. Rty LladoRhin b U ANEERIAE, 26
tag pol[9p42]t | esngemerodihynthalepiiof legsilyebidaftnnoladon ¢k feesedahldduadd of
usual Iy between about 8 and 50 ami no acid residues (preferably, between
about 103 S20dnP 48 4k d 2P 8i Puedfnd $0052] "Active" or "activity" for the
pur pos r e f r . L i : i
Bi'of ograa T andr sPFARR Al P iy RipBe B BERPLARIAIHANAAS! Ahhiin
nat ur alfbyetmmalactivitg. pol ypepti de, wherein "biological" activity refers to a
bi ol ogi function (either inhipitory or stimulator caused by a native
or “nat UBHIy - Bt homoityseBts e rortiermrbRERE " S 15! haduetbhe
pr OdUCta'c@&nﬁlfish@di‘b?‘@iﬂ&ﬁ%ﬁh@ggh E‘t%lltile%ﬂtrétﬁ‘%ﬂ @eRbfanPi t ope possessed by a

y

native or naturally-occurring polypeptide and an "i nmunol ogi cal" activity

r ef er s [0043]IheThdbionnplatipes harefo crayt digo qemerdy otorothanonaactvetconpdyndagiai nst  an

(o058 e Terft oaRedpon ot et nEdh e ORdhele SEREEP AR e

any nolReities thatdo parddvedely atfectfddbh Ythbt PoksxanhplfliiRhlditioRfo NpMyptidess a
bi ol ogical activity of a native polypeptide. In a simlar nanner, the term

"agoni gnay basdasgabieitqinche i Bigpas forgataionapiyaddidensd ealyaenfidade-ec antebadat

mmcs ' ' >t vt ' .de. ' | ' or
ant agon@é%h%i)vl%g,é é?lé%&g%ﬂ§X1?T |%8 g{)?@oéﬁﬁ%} %ﬁ% @‘%%g?g%b lgér% aan%g{é) gl%r%eﬁg‘g? é%o’di es
or ant idyadyxit hggnritckind, pagnRnitEgbitsry agempamichdn®agugese avdor ants of native
pol ypeptides, etc. Methods for identifying agonists or antagonists of a
pol ypepRlHePiRigtapb pprl Bielecnlst awetHaPlx PEOFYIB fea@ation i anuahuhaiae agoni st
or ant B asuring a detectable change in one or nore

bi ol og?%%?iliigomeﬁﬁg @Sﬁgig%na(ﬁay associated with the pol ypeptide.

[0046] Reference to "about" a value or parameter herein includes (and describes) variations

that are directed to that value or parameter per se. For example, description referring to "about
X" includes description of "X".’

[0047] As used herein and in the appended claims, the singular forms "a," "or," and "the"
include plural referents unless the context clearly dictates otherwise. It is understood that
aspects and variations of the invention described herein include “consisting” and/or “consisting
essentially of”” aspects and variations.

11 Polypeptides

[0048] Provided herein are polypeptides for use in any of the polypeptide formulations with
reduced viscosity and methods of making polypeptide formulations with reduced viscosity that

are described herein.



WO 2011/ 017330PCT/ US2010/ 044258 [ 0054] " Conpl enent dependent cytotoxicity"
or "CDC" refer to the ability of a nolecule to |yse a target in the
presence WO 200vprBeent . The conpl ement activati on pat hwR¢TitS2010i084288 ed by
the binding of the first conponent of the conplenent system (Clq) to a

nol ecul(é)(elﬁeﬁnﬁtﬂnwféé)toyﬂém% , an antibody)) conplexed with a cognate
antigen. To assess conpl ement actl vation, a CDC assa e.g. as described in
Gazzand 08¢t of b srm&polypeptiderat s heipit MSas DEIUAES of 19gE)acidpgyediar than

perfor ngd, ;b 00231, &ﬁ‘ 5%{3!&:/ %glgtB%h %tshpﬁ d)g)ﬁ}rpgg f8Sis aﬁgn%d Rn@‘robzllcn d“'? zfsstfsed €. g

a tunor-associ ate 'S one
ant i gerhewdid, hneslucﬂefsl manedlly-addurming mdstmhqatutraﬂy bcttetnmg Ypeipb adids ireludeehaloggs a

di agnosti ¢ and/ t herapeutic agent in targeting a cell or tissue
expr essPRyL PREY 4b‘Btﬁhzeén%sz%é%mH&PnJélgﬁﬁtiF“?aé%ﬁrﬁ|y cross-react with other

| " d
{38 ;peﬂggﬂtﬂz r gﬂé{?lfﬁﬁc olgg%ﬂﬂ'e EDL §mtlﬂo|a? f¢hRNhatQhe g&lg?&ﬂﬁge ahs bda iRQLypgpt i de

I de w ess than a 10% of the bindi ng of
t he poliypepty, sechttbatiit @cispanta fﬂmhlahattlan@eet pypo Itlyapeptmdmm whedrel erivivedmbyt

o TR SRR I A Rt Ao SO By Enditions Rifitids bf a

IOOI ypeptlatee k@m@m&%@seﬂotfﬂi@é&%ﬂil?meﬁﬂﬁb%ﬂ{t@buﬁ@ec' fic binding" or
"specifically binds to" or "specific for" a particular ﬁplypeptlde or an

epi t opd08hlla “ﬁbﬁterrauﬁtamppéaggpépw eleused hgesin rﬁé%mso btindicrig pohvaeptids measurabl y
different {f0ma non sp Puse(:]c!fo L eractlon, %%e‘% | Gy opdl ng. gan be
measur ed, o 818 xpn%tg b minP A Ejpet? 8| ot RO MPeCul® €opared to

bi ndi ngegfiua t@pfﬁvﬁ@l anrﬂpluepuh@mmmm @@mﬁb@dt;l Sanite rﬁad@p&@quuﬁ)rpénoa Tirkuchr
structure t hat does not have hinding activity. For exanple, specific

bi ndi ngh¥dhdass ngbingriergeith Bﬂ]tl‘éEYn‘iféb‘? P‘PlMPPRFJld?FP whichrit s dvsepoleciige t hat | s
simlar
thi's odobeblf braRhy ah Ok R e S R Rt R AR S S
t ar get reat avifhralxe eipBomsnPdtabld tug bylypedtides pactrdly lexe es&wmbahmhqedcﬁar get
[0057] Th ter specific b|nd|n specifically b
'speci fIFY eéran?asui‘rfhe&‘tﬁeara B %/ia@pfq %@HBFC]Qﬁe%%‘Eetsébr@f%%ﬂ& bﬁé\fltqn&bpafr
pol ypepfy #a Xoahgagd aagr&\?@lgsﬁerel n can be exhibited, for exanple, by a
nol ecul e having a Kd for the target of at | east about 10-4 M alternatively

at | eas[0052ioutAqweSOMacthtserﬁoathemrgosas hdreiagefertto liorni(§) & apolpepadnahiohel y

at | east,k about al ternat t. st .about 10-8 alternatively
2t | eadtrlnb oGRS il «ivibadopn S g ode e

al t er ngdolyRbidatwheas thiglekhl " kotivitfMef@b t&i BRtdo¥@ YurRtioh @Q@J:r ﬁﬁfb‘r’tbryl&’ 12 M
or greater. In one enbodinment, the term"specific binding" refersto

bi ndi neptivivéaterya caseeé by h@atiynelnatually- pequriieg Py pepidy pehst thae thy abdlyyttope on a

o s YIRS A SR AR LBE L LIRS O 1

growt h rgturtltbnetcue@[tg polySdptide agd @ ithohutdl dpida0T yctivRo te;fe@pt; tl(é&bﬁl&y ehidwbd ch
results in neasurabl e growt h inhibition of cancer cells. In one enbodi nent,

gr owt h theRfogHe P eaRnBROGYEARA IS ERN HitZENIS SPYPRSATS HRESEINCRPRIVEIOT SR Yabout
0.1 to ,VRRYHHPLIRROPCT/ US2010/ 044258

[0053] The term "antagonist” is used in the broadest sense, and includes any molecule that
partially or fully blocks, inhibits, or neutralizes a biological activity of a native polypeptide. In
a similar manner, the term "agonist" is used in the broadest sense and includes any molecule
that mimics a biological activity of a native polypeptide. Suitable agonist or antagonist
molecules specifically include agonist or antagonist antibodies or antibody fragments,
fragments or amino acid sequence variants of native polypeptides, etc. Methods for identifying
agonists or antagonists of a polypeptide may comprise contacting a polypeptide with a
candidate agonist or antagonist molecule and measuring a detectable change in one or more

biological activities normally associated with the polypeptide.



about 30 p.g/nml or about 0.5 nMto about 200 nMin cell culture, where the
growmh inhibition is determ ned 1-10 days after exposure of the tunor cells
to the povgpeptdidso G owth inhibition of tunor cells inPeIruS2eia044288
determ ned in various ways such as is described in the Experinental

Exanpl e[Q %‘Hct ermplemgi, deperdepbexfprepicitiet 'CIYr otk e tp M q@iﬂzt&sﬁ} aMPIGEWELO; f
admi ni § fhf tht ggpsa&éeyo@%aﬁlbgﬁwﬁt T%Q%Uﬁlgﬂerr&ngé&g/aﬁﬁ ﬁaﬁwh gsq{?mq%@ body

me|ght esu inr ction intunmor size or tunor cell " proliferation
mjthinthbmen@(ﬂaMSﬁmOaHMmuknGﬁhhmtmﬁpmmmmu@@wnﬁ«Hq)uaﬂmvhmﬂé&ai|on of the
pol ypept | referabl wi t hi n about t o about 30 da 0059] A

Dol benthaeh i €k of fithotl) SBpEoe g s Rpie kscant s Kot EMpFOgiarmed cel
deat h a@u@e@fbﬁrmne;dasb?y Bighgl ddciedan tR%Edhoantdrag@ntatiupim AT vENAgs cel |
shrinkage, dilation of endoplasmc reticulum cell fragnentatlon and/ or

for mati 1@5 (HeMDrmmeby peyfamed. (cal | ed apoptotic bodies). Preferably the
cel |l eI | .. . €. rost a br.e ovar| an
endoma r| a n&f P eRﬁ%Fne‘%}lmcg gsn anbﬁnhé%ln Ofrmeelrffs”[ atumor'ass? ﬂgp %s\1 are

avai | at;ioeyﬁepﬁdeea/raigumarga is @ ekt bmﬁatheemagérs\vaﬁ soficahea ity Ruapapt®@si s. For
exanpl e, phosphatid serine (PS) translocation can be neasured by annexin
bi ndi ngPOlNDRALHS 1 H% At 3 daZrosHe B/l BPaReEY A2RROD GHLENE 3 SRS,  and

nucl ear | r gn&@

eval uatég%gggkﬂf%nﬁg%ggga#ns S 8 I\M}; &O%\ll%a& re e%‘g@ %plﬁﬁ%'%g ypepti de
whi ch ienthod@seragpolpt ©sen oif binditg oﬂlhe:polypﬁqult:so a mm]buatgct a)dlyzpe@tidmmlﬁﬂe fold,
prefer ny abqu out .50 and st. preferab ut 10 to about
50 fol desst hwgpflbﬁo‘} Therhasdine B% |PHB/PFBtF‘%tDtP\Hé P@chafﬁr é‘?té’a?y@él’tll‘%% an
annexi rﬂe@rﬂlﬂ{eﬁ%yﬁﬁﬁ%cel{cggﬁmat&l R0l P& (FAE W &sis bpduces cel | death” is
one which causes a viable cell to becorme nonviable. Preferably, the cell is

a cancendioghipnepregipitaiopr BEA}L ovarl an stomach endorretrl al, sali vary

ahand, SR, e e R ke nd RO BB PSSP e Lot
cell's tndlhgtdr $ﬂibaﬂ§|bhnd§Q@t$hh &igid fl%’ aapahquQm%@ptm&ecﬂtan@@hbpmﬁl ated

cytotoxicity (A or conpl enent dependent cytotoxicity (CDC). Thus, the
assay faopargailyr R@é&éﬂﬁhﬂqbﬁat}rg%n}@émsm;ndma thys isﬁgeqﬁé@bl}i diffexenyfipmd: resraperific. e.

I n the ahsence &%’Bﬁ%ﬁ% tn)beatﬂgasargzd;[ %S%?a %1’1? %&’eéedg{gﬁrgg% ndj dIéa?Cft or cel I's.

To determnewht o°in | oss of

menbr angoledil€ gétpitedso EMding at edomyolumlm afhi¢h gpiechillyi b adbiletale(dTl s)mllztrl’ ypan
bl ue (see Moore et al. Cytotechnology 17:1-11 (1995)) or 7AAD can be
assesseséruw@r%fﬁlaweﬁ aomftVP OHdiRE EVILE. qusympg?psr@ﬁltﬁ%@dl{l@%lﬂe Jetegpired

her ei n M&?Wlﬂl% nfrﬁlrn&Hl% lb'fh Wsifd la}tﬁ%&ﬁk%P%?f é&ﬁTpﬁé’raH‘éké’ésh Bﬂs W th

reduce VI SI ty an |ng pol ypept i ormultat’i ons w t
r educechonilslogad taygeet. [Iﬁ(ﬂﬁQ]:aslensp@mtﬁle beardnmgjlsnmhtaic:d ifhiee piotliyppeptliedebdled @mrget
t her apeuti c t ( de

| t tid hibit th wt h
of 1 ngb 2erieds SPRRTHE kOB RHer B Sl brabBetel I death w0 | O
2011/ 016RSAPCTHLISAA YDA RihE" SOTBSFDAYIHIRALS: ot e RO AEPL hfridifaran

antagoni st.” I n some enbodi nents, the pol ypeptide is an agonist. In sone
enmbodi rmﬁbtpgptldm@r qmdpytppfpom deamlsulanp@lmpfrmlddyarg@t@@ ®83d Irergiogen bﬂbvddblm@nf@ t he

p0| ypEpetxhr(;l?)lel %y o eculie Itlan?rpg £ Eglfgr e ¥ar et o? at leas]f abouzt 105?1\/[ zﬁtekna?vély a(t5 lea

about 107 M, alternatively at least about 10°° M, alternatively at least about 107 M,
alternatively at least about 10 M, alternatively at least about 10° M, alternatively at least
about 107° M, alternatively at least about 1o M, alternatively at least about 1012 M, or
greater. In one embodiment, the term "specific binding" refers to binding where a molecule
binds to a particular polypeptide or epitope on a particular polypeptide without substantially
binding to any other polypeptide or polypeptide epitope.

[0058] A polypeptide that "inhibits the growth of tumor cells" or a "growth inhibitory"
polypeptide is one which results in measurable growth inhibition of cancer cells. In one

embodiment, growth inhibition can be measured at a polypeptide concentration of about 0.1 to
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59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,
78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
97, 98, 990 2011/017330 PCT/US2010/044258

about 30 pug/ml or about 0.5 nM to about 200 nM in cell culture, where the growth inhibition is
determined 1-10 days after exposure of the tumor cells to the polypeptide. Growth inhibition of
tumor cells in vivo can be determined in various ways such as is described in the Experimental
Examples section below. The polypeptide is growth inhibitory in vivo if administration of the
polypeptide at about 1 ng/kg to about 100 mg/kg body weight results in reduction in tumor
size or tumor cell proliferation within about 5 days to about 3 months from the first
administration of the polypeptide, preferably within about 5 to about30 days.

[0059] A polypeptide which "induces apoptosis” is one which induces programmed cell
death as determined by binding of annexin V, fragmentation of DNA, cell shrinkage, dilation
of endoplasmic reticulum, cell fragmentation, and/or formation of membrane vesicles (called
apoptotic bodies). Preferably the cell is a tumor cell, e.g., a prostate, breast, ovarian, stomach,
endometrial, lung, kidney, colon, bladder cell. Various methods are available for evaluating the
cellular events associated with apoptosis. For example, phosphatidyl serine (PS) translocation
can be measured by annexin binding; DNA fragmentation can be evaluated through DNA
laddering; and nuclear/chromatin condensation along with DNA fragmentation can be
evaluated by any increase in hypodiploid cells. Preferably, the polypeptide which induces
apoptosis is one which results in about 2 to about 50 fold, preferably about 5 to about 50 fold,
and most preferably about 10 to about 50 fold, induction of annexin binding relative to
untreated cell in an annexin binding assay.

[0060] A polypeptide which "induces cell death" is one which causes a viable cell to become
nonviable. Preferably, the cell is a cancer cell, e.g., a breast, ovarian, stomach, endometrial,
salivary gland, lung, kidney, colon, thyroid, pancreatic or bladder cell. Cell death in vitro may
be determined in the absence of complement and immune effector cells to distinguish cell
death induced by antibody-dependent cell-mediated cytotoxicity (ADCC) or complement
dependent cytotoxicity (CDC). Thus, the assay for cell death may be performed using heat
inactivated serum (i.e., in the absence of complement) and in the absence of immune effector
cells. To determine whether the polypeptide is able to induce cell death, loss of membrane
integrity as evaluated by uptake of propidium iodide (PI), trypan blue (see Moore et al.
Cytotechnology 17:1-11 (1995)) or 7TAAD can be assessed relative to untreated cells.

(B) Polypeptides

[0061] Provided herein are polypeptides for use in any of the polypeptide formulations with
reduced viscosity and methods of making polypeptide formulations with reduced viscosity.
[0062] In some embodiments, the polypeptide is a therapeutic polypeptide. The therapeutic

polypeptide may inhibit the growth of tumor cells, induce apoptosis, and/or induce cell death.
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100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240,
250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380,
WO 2011/017330 PCT/US2010/044258

In some embodiments, the polypeptide is an antagonist. In some embodiments, the polypeptide
is an agonist. In some embodiments, the polypeptide is an antibody.

[0063] In some embodiments, the polypeptide is greater than about any of 50, 51, 52, 53, 54,
55,56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72,73,74,75,76,77,78, 79,
80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 110, 120, 130,
140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320,
330, 340, 350, 360, 370, 380, 390, 400, 410, 420, 430, 440, 450, 460, 470, 480, 490, 500, 510,
520, 530, 540, 550, 560, 570, 580, 590, 600, or 1,000 amino acids. In some embodiments, the
polypeptide has a molecular weight of greater than any of about 5,000 Daltons, 10,000
Daltons, 15,000 Daltons, 25,000 Daltons, 50,000 Daltons, 75,000 Daltons, 100,000 Dalton,
125,000 Daltons, or 150,000 Daltons. The polypeptide may have a molecular weight between
about any of 50,000 Daltons to 200,000 Daltons or 100,000 Daltons to 200,000 Daltons.
Alternatively, the polypeptide for use herein may have a molecular weight of about 120,000
Daltons or about 25,000 Daltons.

[0064] In some embodiments, the polypeptide is capable of forming a secondary structure,
tertiary structure, and/or quaternary structure. In some embodiments, the polypeptide
comprises a secondary structure wherein the secondary structure is an a-helix. The polypeptide
may comprise less than about any of 75%, 50%, 40%, 30%, 25%, 20%, or 10% a-helix
secondary structure. In some embodiments, the polypeptide comprises a secondary structure
wherein the secondary structure is a 3-sheet. The polypeptide may comprise greater than about
any of 25%, 50%, 60%, 70%, 75%, 80%, or 90% B-sheet secondary structure.

[0065] In some embodiments, the polypeptide has a low mean hydrophilicity. Hydrophilicity
is defined as in Hopp, T.P. and Woods, K.R. Proc. Natl. Acad. Sci. USA 78(6), 3824-382
(1981). Hydrophilicity is a property relating to favorable thermodynamic interactions with
water. The individual amino acid hydrophilicity values determined by Hopp and Woods may
be used to quantify relative hydrophilicity. In general, positive hydrophilicity values are
observed for charged, and polar side chains and negative values for nonpolar side chains. In
some embodiments, the polypeptide has an average hydrophilicity between about any of -3 to
1,-3t00,-2to 1,-2to 0, -1 to 1, or -1 to 0. In some embodiments, the polypeptide is an
antibody, wherein one or more of the CDR regions has an average hydrophilicity less than any
of about 0, -1, -2, or -3. In some embodiments, at least about any of 1, 2, 3,4, 5, or 6 CDR
regions has an average hydrophilicity less than any of about 0, -1, -2, or -3. In some
embodiments, the average hydrophilicity over the six CDRs of the antibody is less than any of
about 0, -1, -2, or -3.
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390, 400, 410, 420, 430, 440, 450, 460, 470, 480, 490, 500, 510, 520, 530,
540, 550, 560, 570, 580, 590, 600, or 1,000 am no acids. In sone

enbodi merwe,20t1a733pol ypept i de has a nol ecul ar wei ght of pgrastenn/os42asn any of
about 5,000 Daltons, 10,000 Daltons, 15,000 Daltons, 25,000 Daltons, 50,000
Dal t ond 0066, oligsops anehesimanye throerlreaptign hasiphigh hodisphekisisy. Fhidraphebeep is

Dal t on . I '  ecul i 1. of
50. 000 IS EEa PR RAEH LAERBRNDAE. 3. B G o i O3 (1282 R BRI I ¢
Al t er nahdicaky wheih éepoisypaphg davémrsolisat (weitar) imtaragtionawdich droleeselbariesnbatght
of about 120, 000 Dal tons, or about 25,{)&}0 Dal t ons. %064 n. sone

enbodi rAeRQE Inteiaet syopely vith te splyentayt gt the splverfrRlasey Hydipbghigly (hayideuct ur e,

tertiaryeRhicH®lYhepar@RHiRE ofHANGADRRL MRt dHRIDefeen!aR 28000 GAR B ARYhase. t he
pol ypepti de conprises a secondary structure wherein the secondary structure

i s an aheparstiomhectiideytpedefintd ardlye molegracgen bewslechlan inatho agqueany podse 75%
emhodi TERES: 4 RE T GRaisrba it outs SERRURGRN T MGk B3, (e
secondajbyerstd ﬂﬁtn@flgolglssi@e ?raﬁﬂ,eaﬂ{d- neg(?ﬁ‘v Ode{mm;i fal)g oy alkDEMFdeRIRidd @aingr t han
about any of 25% 50% 60% 70% 75% 80% or 90% B-sheet secondary
st r uct Upeome embodiments, the polypeptides have a range for average hydrophobicity between
about any of 2to-1,2to 1,2 to 0, or 1 to -1. In some embodiments, the polypeptide is an
antibody, wherein the CDR region has a high average hydrophobicity. In some embodiments,
the CDR region has an average hydrophobicity greater than about any of 0, 1 or 2. In some
embodiments, at least about any of 1, 2, 3, 4, 5, or 6 CDR regions has an average
hydrophobicity greater than about any of 0, 1, or 2. In some embodiments, the average
hydrophobicity of the six CDRs of the antibody is greater than about any of 0, 1 or 2.
[0067] In some embodiments, the polypeptide has few charged amino acid side chain
groups. The charge distribution and heterogeneity may be important. Charge heterogeneity,
positive hydropathy values are observed for nonpolar side chains and negative hydropathy for
polar and charged side chains. In some embodiments, the polypeptide has less than about any
of 40%, 35%, 30%, 25%, 20%, 15%, or 10% charged amino acid side chain groups. In some
embodiments, the polypeptide is an antibody, wherein the CDR region has few charged amino
acid side chain groups. In some embodiments, the CDR region has less than about any of 40%,
35%, 30%, 25%, 20%, 15%, or 10% charged amino acid side chain groups.
[0068] In some embodiments of the formulations, the polypeptide includes one or more of
these parameters. In some embodiments, the polypeptide has few charged amino acid side
chains and a high hydrophobicity. In some embodiments, the polypeptide has few charged
amino acid side chains and a low mean hydrophilicity. In some embodiments, the polypeptide
has a high hydrophobicity and a low mean hydrophilicity. In some embodiments, the
polypeptide has a high hydrophobicity, a low mean hydrophilicity, and few charged amino
acid side chains.
[0069] Examples of polypeptides useful in the formulations and methods described herein
include mammalian polypeptides, such as, e.g., growth hormone, including human growth
hormone and bovine growth hormone; growth hormone releasing factor; parathyroid hormone;
thyroid stimulating hormone; lipoproteins; a-1-antitrypsin; insulin A-chain; insulin B-chain;

proinsulin; follicle stimulating hormone; calcitonin; luteinizing hormone; glucagon; clotting
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[ 0065] In sonme enbodi nents, the polypeptide has a | ow nean hydrophilicity.
Hydrophilicity is defined as in Hopp, T.P. and Wods, K R Proc. Natl.
Acad. SciwoUBn/A3(36), 3824-382 (1981). Hydrophilicity i #Ca/yseapond2ys

rel ati 2{9 to favorabl e _thernodynam c interactions with water. The i ndivi dual

ami no destarsHyel aplartor Yilke, fﬁatoaé% %@éﬂ%ﬁ%ﬁ%e@db\gpn%ﬂbbms fﬂs&ﬂﬂsawglomgused
to quanidy shaI %Plﬁ?e Mdatﬁahhal& &Iehé’f ctdt: REPSH ctarﬁ I%Iaéﬁ{fn BAPLILRAGL T city
val ues are observe fIOI’ char ged pOI ar —Si S an negatl ve val ues
f or nomjooh ay uiskohesecdraismse-typa phaemogaﬂnadmmt(sPAthg |Aa:hyzpsem oK dsasM,an

aver ag h dr ilicity between about any

to 0, - V&secfmohombﬁ%s rompingYHoT SREBH Iﬂ@ al}dh ep%@ﬁgﬂ@ff‘a@ﬁﬁ%ﬁ

ant i bodyes &S &1 &tl@@ﬁ‘orpﬁorﬂ”ﬁﬂ? TOéellt&%r&Qa Jn%%&@t%di’ famah n?a\é%;ﬁigg‘e
hydroph|I|C|ty | ess than any” of about O, -3. In sone

enbodi meflammatory pedsin (MbBUta. avgruof albumin suSh aﬂhulﬁan Eﬂﬂll@ mlneguﬂﬁ:rgmhas an

average hydrophjlicity,les han f ~about 0, I n sone
e, den U Rk e ST ik B BUE Aol lrobre Mo TRt ant  body

i s | esssideddie tigé; PR ifhibin:lactivids V&H’cu}aﬁendo‘(}@hal growth factor (VEGF);

2011/ 017330PCT/ US2010/ 044258 [0066] In sone enbodi nents, the polypeptide
has a HeegtdyErdwHoiasior grovh drcpinodt nfagyini proted ArpsdP; aheumﬁtmgltfécw@, aand
Dool i tt y |

i ndi catdee ro\/\]/r%gﬁfc fﬁe(r)re4\$is1 azsﬁé er%e:]r?ved ngﬂg)r%tgj ?vg(%f(ézj \/\b}/a_lt;’3 ﬁ‘%? @gr%g%t |4bn§ whi ch
drive rol-ecNTes NTHaNTA®, orNT- 6ntoeaaeﬁve%trds\0uhghg¢omdch ab NG B] plewlet-detiveal t he
sol vent phase. droghobl city may he rreasured(,ge( theFC(E)artl tioning of

i ndi vi ciavtheartan (Bl hY fibeahlist arosth fgtrssuseh asal BifRidermalgrewhhr t i ti on
coef fi Cf‘af‘tﬂf (E(?F)dfrzuﬁsﬁ o%h PRk (frg@gg%&%qf(}[ﬂglaﬁg HiRSp) %elh@ﬁi %y{eﬁy,s

phase relative & fraction in the organic phase.’
posi ti V'H}ﬁyadr'ﬁ@E{ﬂﬁyTGﬂB}b@r AOE- Iﬁﬂjsmuhedlkb(growthrfpmblal argl -dle(IGRdiand IGEridI)

negat i l.ar .and char ged si de chai ns. di ment s,
he ol ol B! b SGFRS B ke B ety AR g ant einsi CBRTEEs aotn - any
of 2 tapi,@4, CC]iS P fhd D24 ér?thi‘dbowltlﬂ (BP0, tﬁf&%pﬁﬁﬂh%TP@I"e pol ypepti de

is an antibody, wherein the COR region has a high average hydrophobicity.
I n son@smwb@dpmr@rﬁastor% frem@DRoKig e a)bpmasorahomemcag@tdnytBMBh@bunIerfyrogr eat er

5120 50tk e lof Poildicdty GRS Rt SRS A g,

about E(BL)CSFf nﬁeﬂel],kngr(nzs) d. £, HoMgo HvodjupBidkile didheutdeeTagn rébgiodpRaicei ty of
the six CDRs of the anti body is greater than about any of 0, 1 or 2. [0067]

| n someENARYBHF BESRIRS; de¢iy aselsistng fa@é)rrﬁlaéFbea/w%an@w ueh Av fercgxdmeieda chai n
groups. e Char ge
et or ogsri o e AIDE TS el A R A AERR oI S IR RIA RNy ST5e
chai ns po@ing egﬁhun/cadmsdfsomﬁtﬂ@yhefs adndablagicalidacivafggohesisde v@rhaitmf anlyrofsomnme
enbodi nents, the pol ypeptide has | ess than about any of 40% 35% 30% 25%
20% 15b4 a‘EﬂVeﬂﬁ@%dd)r?éXRjég @nino acid side chain groups. In some enbodinents,
t he pol yé‘peptl de is an anti body, wherein the CDR region has few charged

am no d€Vd gi@éodnni n groups. In some enbodinents, the CDR region has |ess
t han about any of 40% 35% 30% 25% 20% 15% or 10% charged am no acid
si de cHAMMIgr Bolymmes]forluﬁe oy @ﬁb@ﬂ@lm@eé¢nn1ﬁ=é10m®MIra<ﬂu6@dglscm@
polypeptlde one or [ hese. paraneters n sonme e dinents,
Phe” boryefih a8 o BEN Rk TG a0 e F iR BERLFifnis T SRE BRI
hydr ophﬁ@m&yantﬂbadﬁorre errbodl nments, the pol ypeptide has few char ged am no
acid side chains and a | ow nean h droph| licity. I'n some enbodi nents, the

pol ypedPPtH nilegular gwlinga}r@pIIMI% angompgssed Puibemsasntipursioninglede GO | n
A t
some e[ﬁ?f}l I tﬁaﬁleni Ig%na?é) &eé% bGP Afhidd . QISI cﬁ%ﬁ’ I“ébé?'d 699@@@‘” mean

hydr ophi ew c géd amno aci d al ns. anpl es of
pol ypeﬁfDﬁEﬁD@%ﬂ]ﬂ4OL an7he (CDWQZL)I, aid @D§9lr(CID‘7I9thnI)Smdem iob ée Ethel n

i ncl ude ma pol ypeptides, such a row h hor m)ne I .udi ng
human dF‘EﬁBE THov Srtte YR oRER hﬁﬁﬁgﬁé RN ERI Y ng

factor 1m&@£1ﬁ&§%"c9'a§iLiﬂQr Mol féf% %, @I/LSA '4”1&@1% N9y ARMMBREy/3 i PaR], Ot ei ns;

a-l-antitrypsin; insulin A-c insulin B-chain; proinsulin; fol I|cIe
sti nul an¢1n@mg@rth@‘rv@hamlbciatsohmmts thereei (mgz,lang Cﬁbllrmmlm C@lﬁmgoianlllI 1t t | ng

{1 soue PHECHF RGO WP COF ALY e Tor: ARt rouf gt ieny Ak arE<bin as

Protein G atrial natriuretic fact or; lung surfactant; a plasm nogen
activator, such as urokinase or ti ssue-type pl asm nogen activator (t-PA
e.g., ActivaseTM TNKaseTm Ret evase'llfir); bonmbazi ne; thronbin; tunor
necrosis factor-a and -B; enkephal i nase; RANTES (regul ated on activation
nor el I 'y T-cel I expr essed and secreted); human nmacrophage inflamratory

.



[ 0070] The pol ypeptide for use in any of the polypeptide fornmulations with
reduced viscosity and net hods of naking pol ypeptide forrmulations with
reduced WOCQOHIY330Nn sorme enbodi nents may be an anti bodpCT[USRMj04458 ecul ar
targets for antibodi es enconpassed by the present invention include CD

pr ot ei et Qhdrsentergarbscerione & A\ -Fpproteint BRai ¢-autitissuefpytociztc:and, cps,
CD19, : 1ol dil
renber S oL TR P hsnichibPine A0 L bR hng A9 (ERAT ok SR ety o

HER4 r @oép$dfatentiNa. y,52é)5H1.adhesi on nol ecul es such as LFA-1, Macl, p150, 95,
VLA-4, | 1, VCAM and v13 integrin, including either alph r beta
subuni (0T Qe pergplary ARipodiesaicomppipd %%Fseahw@wnfnaﬁgf‘ameoodi es);
(1V) 9ramtaliRd ahd \iel @siReT wul 0fiiodbh odper %n)o(a%%@ie&%gesf@r&% flt3

receptor; WO 2011/017330PCT/ US2010/ 044258 obesity ( receptor; npl
r ecept or¢epOTlaatingdyp pati-phh agjboBR3nticHREBt/neu awibedy,aotidiGER aptitodyasdi-(v) cel |

f d .t t - i.at ed. anti TAA)., h.as th
coscr alepyh i SRRy R T B3y ARhE-Fud0h ARG AR I S boa: es
enconpassada by 3thgbRiye sRNT A 19VERitibeRy | MElUBBt hasmoag! At Rdlybpdteiand

without Iimtation, anti-estrogen receptor antibody, anti-progesterone
r ecept cwntibedyi, Boidhy-En pntibog g ansinietipeltlgstomm potHERn P qdyyandheas I98eSPIotght i - EGFR

ant i body,. i { ti , 4 -Bcl- i i cadherin
ant | body o8 hARIRGRRK AR, LRERY s ARlbadE df PRI, BRiouy AR

ant i boditibadit, anti-Ciyphrtidoantanbatiys astitiddy Pargl-¢ DO phab&dyn aeirODsadyibody tanti CEA
anti bod anti-retinobl astoma _protein _antibody, antj-ras oncoprotein

ant i bodyD9/aA Rutibody Ak P BBPAYst CRI 67 iy betyCDAR ARy maNaaninE Py
anti - : i Bl o : 0G5 i s an@ : i body,
anti - @Ugﬁ(ﬁ’ Eg ij,D ant |%@/‘E£ﬁtda[2?ii nct)lg?l;ﬁ}t”aarrllti - C%j1 %L%ﬁ)gg%l’i alglgd%ybzgﬁtztllb% 11c
ant i bodyti-GDL3 a€bodtl, auitCHAA yntitaayi ar@BCDA 1 antibhdaydynti-@DBE-aGbdly, amt-Chddy

anti-CD 1 ntib ant i - CD20 j body, ant.i - 2 ant.i body, i - 3
ant 1 bodyoaf AERA A BRI A TS BRER R AR Iy Cuftory e GAR
ant i - CLBAbSR, hREDH4 7R am@a_ag, ARLEDASIYA 2306 dyCRRE CyHol RAdYdy, ahi ICTSHo61
anti body, anti-LCA/ CD45 anti body, anti-CD45 anti body, ant’i - CD45RA

ant i bodpfibedst, an GIOF Arrsiantbgdy, anti-CII9E00bed, iabio@P | (rntib @ty BhtEabiaitin body,

ti-CD9 tib i - CD106 anti bady, i-uhiquitin.antibady. anti-CD71
ot i odyoah pRE R i bodrag IRt SRR S bR LR Rl s
ant i bodytibedt, andHiPNO\D pRkte&h e tdBEY, RAEYkappNlithtkBRRR ahdt@ay, Shidiafsdanthdody,

anti-lanbda |ight chains antibody, anti-nelanosones anti bod)é, ant i‘-Sprost ate
speci f ia@sengeadyaniti-meliposcarasianBhaly, ari-PERSENS SPEAKic-anHgematidgdy AaktY-body,

anti-fibrin. j L- ' agt | - i.Tn- apti i body.
(i) Def i@:btalﬂgﬁ&s]&}}f %?t%r‘ft Ak ié@{b?gg%?laﬁlﬁ}é&%g%%@gdﬁﬁ%%%@ﬁ eI aIG0
t he br chdasigesansisoodgnd specifically covers nonocl onal antibodies,

pol ycl onal antibodies, multispecific antibodies (e.g. bispecific

ant i bodjjes) m?[nmsforrqmi%di&east two intact antibodies, and anti body
fragnments so long as they exhibit the desired biological activity. The term

" mmng_gbm;qul TR tefrth dntibodySR&einnt 85ChA RECRBAR sWh e Atdpbafyaliedwbr. [ 0074]
Anti bodi es are naturally occurring imunogl obulin nolecules which have

var yi ngnetaclppaligrsibodigh.| pohypdad! ypihedichaniltnpasdey atbibbiias fag- bispreificexanpl e,

| gG antj bodi.es ;have two ' he ' .chains, apd t ‘Light' chains,that are
e L R e AT T

i tsel f exbibths @s&iRd beogtanttiviyOrhafgma imwainbgldbelin"((¥) i§ e@idanterchioedble
regions determ ne the antigen binding specificity of the antibody, whil st
the C rvigh eibogy b¢licte structural support and function in

gggi?g&[gg‘%@ ;Dégﬁﬂ%(%%éis 0&}%5%5%@&'09&%1’1% tirgmiumaﬁulinvg?olecules which have varying
structures, all based upon the immunoglobulin fold. For example, IgG antibodies have two
'heavy' chains and two 'light' chains that are disulphide-bonded to form a functional antibody.
Each heavy and light chain itself comprises a "constant” (C) and a "variable" (V) region. The
V regions determine the antigen binding specificity of the antibody, whilst the C regions

provide structural support and function in non-antigen-specific interactions with immune
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effectors. The antigen binding specificity of an anti body or
antigen-binding fragnent of an antibody is the ability of an antibody to
speci fi cawbyobimasbo a particul ar antlgen [ 0075] The amCirgspoloionetssng
specificity of an antibody is determ ned by the structural characteristics
of the offer @i dhe awn\bamdlawwtfgﬁmysof ﬁ@@n@f@moy agtiganrbipdine drageepisyf ahe
110-am f g regi ons consi st
of reléﬁﬁv ygﬁﬁgﬂf? ﬁ%hgg?gtéhqp “ﬁ@ﬂg&?ﬁgﬁgwghﬁﬁ%ggﬁgﬁ %(FRS) of 15-30
am no d007f sEpazmiged bhylirphupetiéicity efaroasibotly Matmeddrxyl thé)stlrmdtwrab all ed

"hypervariable. re t.hat _are each 9-12 a 'n a ong variable
dommi né RS GE A nit’ge%mla Wheg/ﬁfla@ﬁai A EOLaERLY %ﬁf}ﬁ aafffaéﬁr thpﬁeé "R Yel y
adopt i ng;idsphn SRR aFONE eMhRL] Iﬂ@tea& ARG GE Dok R @tereﬂﬁpﬁgl\ﬁ%rah@cm e regions,
which form 1 oops connecting, and in some cases formng part of, the B- sheet
st r uct wtretchghenllag prameaoitatsigeons g Ored 153 0gmuiho edids separatedia fdlongg@ghms of n

close proximty by th s and th.the erv Ie re n1the
other Garme e pisifed eenans bk rionn ¥ S RE TR b E AT Rats PR of
ant i bodjagisble WemakiBRAha@le [Ravy aREAHARESSSs SdchRioaipeis® Sou FRIs MakLRG) ﬁﬁ%
Interest, 5th Ed. Public Health Service, National Institutes of alth,
Bet hes dasherticonfipgmuipy, compecteshhisthaasthypervaripe afrgeon@owhmh\f@mémap@@@@mg in
bi ndi n ibi ctions,
such a3 bt BRE s Rl B bt R s KOPL I TeFL KBRS A

cyt ot oxdh@intdre hADEEJethel DOAGe Iﬁﬁﬁﬂﬂnt{/ Byedi @Rstaylﬁ)l widlh the hypanvamaﬂs rdghyn8 €rom
conplenentarlty determ ni n egions (" CDRs" ach of ich contains a

" hyper VB¢ PEBY @iajip gpntyibuig g ermtr%tf\ﬂefr wt}gé@bwgng Ale Oéﬁmlm'iﬁ (Beelrhag
site, t t Hhst i al
afflnlfggtgh%h%g%%?%ﬁ#%% dgglregbm%ﬁ%yhﬁgg”'?PQkﬂ %%%Eéﬁtyplgg%ly i ncl ude
t he t hrésiogERastitated odtchlgg Hethelhde &/d. ml%le)} dhbe yorﬂsmam dofmpnaawond imedvedns
intersp rsgﬁ t here between to ropriate

gDRs a

conf or in ipdiagiap gptibesgy to 8ﬂ§f“ﬁgeé‘n€‘ﬂtl’fé§} aﬁ‘&k}%ef JJB‘ﬁC“&PFrcfP IBites
whi ch G}Ja@tldiﬁ%ioﬂ%@ tﬂ%}’an‘t{b'o@g;nﬂl a\{lﬁbg@f@ép@ﬁdén@ célﬁﬂﬂ%ry%tbﬁaty @GD@@P n anti bodi es,
such as canel and shark antibodie€s, 1ack Iight chains and rely on binding
sites fl00Tdd Egchh‘émgyorctyalqaﬁy omlrlyrlses|tlnrg¢ eordplnmentaengdq’a@remmdg rrmnogl obul i ns

[ Tane JFGPRE" Sl VI Salalfe 8" Bro-Eapbl B0t ph Tl iy AR Ruo7 )

Thr ough@tibodyEin@ing SRAthe R@Gal Galchil @iMteliRddNs bind W @ gsumtalﬂaalvufﬁ@uy to a
i ndi cated, the nunberlng of the residues in the constant donains of an

i munoglastsulardereshaptieemivilliteerefiors typicalhinclde theidsecdsDR ard Bhleagthise, |

Sequences t.
2R Sl I AR LSSy Spllg U e AL
|ncorpaham@ﬂopﬁnetmﬁbmnmemeca@ﬁeﬂﬂ&h&hmEUnubdﬁ&ﬂﬁ&emnugﬁhﬁh&ngemﬁn&nﬂo t he
resi due nunpering of the human 1gGL EU anti body. The resjidues in the V

regi on ¢ ecfifsAbar Geanse ¥o Aefaigs rbcqeaﬁr&fwwﬁ%@m Hyibgriessycly éwéreﬂl 8¢ shsrk ot her
nunber i f i Y/ | e
referszﬁg fﬁégsg% %hﬁgﬁﬁgé??ggxgg&?P &ﬁggb&ﬁgnggF%g§Cﬂ£%ﬁg Qﬁh Pffer

ext ensidogiayn enpiseguenteursixbobyliantanbediremrechio valrieh theddndimg sikes aba fmdma@bﬁnd

specificity of 2011/ 017330PCT/ US201Q/ 044258 each rticular antibody for
Do e P s A P ot S PA POl ROEy TSR T BbHLy df st ot but ed
t hroughegt7t henvash AR bR HNRL rciloadif AdIQIAIRS; udidssiothepORE Ei¢ALEehd N three

segnent's cal | ed hypervariabl e regions both in the Iight chain and the heavy
chai n vamibghihg ofltheaevidues Tintherponstatidghiaynscd @Qemmajombmhromvmfchmana bl o

nat ve HEROy A G Bt A el AL BRT LT el PGy SRTBbt s ng o
B- sheetPubtib fHeglth 8tivade, Na@o:e tiseichtdryotHyaBR, Bathadyavidatbel ) egiresss, which form

| oops connectln%é and in sone_cases fornln Kgart of , the B-sheet structure.
The hypesaraeiashereinhy fﬁﬁ@remﬁ &8e hEUnedax agrie b@tdrqf@rgé@ Herresiguecugahering

t th
Cha . St k1 CCE R AR Bod RPRIKEY ARLA of SRk AReed LBl et
ant i bodKaat feaberkahalese kequkential e gthena@abaingRyetai i Spaifidatiyimiitagl. cal

I nt eres oth Ed. Public Health Seryice, Natijonal Instltutes of Heal t h,
Bet hesd3078p, Therlgomy yariaplgs relsrsto b fagiothal GretamyRortigss of tRsoyarehlediomains y i n

bi ndi NG ALY &%ﬂsﬂ@ﬂrymtsg%&ﬂc@%b%%tlbgﬁfes gffchblla'utsed/ ﬁ’irthé’ Hﬁldﬁ{ a?lgtsgécﬂflélg%ﬂ ons,

such as partici pation t he body 1 n anti body depend nt c
cytotoxicity (ADCC). [0079] The term "hypervari abl e regi on" when used
herein refers to the anmino acid residues of an antibody that are
responsi bl e for antigen bindlng The hypervariabl e regi on may conprise
am no acid residues froma ' conplenentarlty deternlnlng reglon ~or " CDR'

N N P - —



[0083] "Fv" is the mninmum anti body fragnent that contains a conplete
antigen-recognition and antigen-binding site. This region consists of a

di mrer of woeohemv3gochai n and one |ight WD 2011/ 017330PETIUS2000442481258
chain varjable domain in tight, non-coval ent association. It is in this
conf i gual PYHCHARINtbRAY i isParisyky patigeapHeveryi Bsyadrbibydh notivieall e donai n

|t €1 aqkdifEB0RAN, ABLLAAN; BbaghOBr SidiBaRD |t NGoRUERARR i EOGMINL

di ner. ectively, the six hypervari e reglions confer antige
speci f iailedhyertdnmbintgibodyoth Hotheight cleemdahs heglyehemrvasaibble ddormisnThor

hal f of an Fv _conprising only_thr ervariabl e regions specific for an
ant i gerfJORA&HEOTBIVES PYritogs Pé&%&ﬁfﬁ@%ﬁ%ﬁ B freatior Famevar keoan EROa | ower
af {10 Ubhel ARR0IRBAAIHSof Ral 0P ad fight hBASEch Uofpliab iduk 3RIPAIgef) SO

contains the constant domain of” the ght chain and the first “constant

domai n adopiing of-shért chrfzaryatmaconnefiath by thrag hprerearblefregions, ovhi¢taformrlagpyent s

by the addition of. a few residues a e r bo erm.nys of t heav
oha n- GARESRE! 1 PTG NG BHESs Pitbete Uity E err tbchFt e elifa o e
regi on.inkadh chall 418 hklago £emdran alokOproRBhiey By fHRIFRsA, With WY I§petvafaIyY St €i ne
resi due(s) of the constant donmains bear at |east one free thiol group.

F(aN) 2 ragiehpiein the adigeeiasn, spntgbnigltp thefermatipnafubentigen-baiding st dab'
i h i ' f. i cal | i
O Sabdnt (DeKELDT0E GyRLRL 0B bR MR DR s DR TR e poe! | nos

ant i bodilesth (Semity) Ogtiohal lThiByted 60z Athy BegeidabMad. € 1SPoY iThs comtaidomaisgned to

one of two clearly distinct types, called kana %%c) and | anbda (X), based
on t he deMeidneRlyes desstiaie Bedpie anqatipodoiesnaatieeio Rl Gidibif vopes etegiendi ng on

the. am Rl d.sRaE0AGoAor d9CBREDIn SITRUD ARl BRICEIASAICERRIDS.

anti bodi es can be er ent asses. There are five nma
cl assegAMICCnt act anti bodies: 1gA, 1gD IgE 119G and IgM and several of

t hese e rther, divided into subclasses (isatypes), e.g.,.. | , 1gQ&2,
oca: TB1°) B SRR el ChiRaty R A et bt P kuarhadia s eSpona
to the gafhatigaty tﬁé@?@?@%g&{sﬂﬁ@?drlaﬁgéé%soiﬁ'dﬁﬁ%.cﬁ{el BeRarifble Gogidh mapd [T,

respectively. The subunit structures and three-dinensional” configurations
of di f faompmise ey whiduemiero gl ‘'sbmblementariey deseimikimgwegiof 0@8TDR" (e.g.,

"Single-chain Fv' qr "sckv!' antj Yo fr t onprise the VH and VL
dorm: nergtasebtsabes REvE Tt bag rht RO EoRIBENE "yl ot R 3%

pol ypemsBde1i6hs0-65 (H2) 5ams- Braen) et sy (adatdt apoSyypertes dePtdaibher
conprises a eptide |inker between the VH and VL donmi ns that enabl es

ol
Che. scRumigofgian {Herede sy PebhaHeafoSeice vt ogahinpiies 0§ Herldh, Bethesdd ew of

ScFv s Plibé T ¢} | ona ' [ lcs 113,
Rosenburg Aad nenyl i RadL AR IR Blao N0 R skl BB TR {7,

[ 0088] (Thpai®yindé dinbindieed;, anebe3g (Ha),Sal-55 ail)idnadyp- ol apide it the Wit h t wo
anti gen-binding sites ' nents conprise a heavy chain variable

which f
Gomar n (CORP B Tek daMeb Bioh 1 SOOLRM HoBENT abl & domaim (VL. in the same
pol ypeqb' gtﬂ C*ﬁhlﬂﬁ&/&'ﬁ" or g%ﬁn;re%ﬁugssz;r@%uﬂe lvhﬂhﬁid&ﬁ%hghﬁd%@%tﬁepﬁ{ah thd al | ow

pai ri ng between the two Ins on the sane chain, e dormai ns are forced
t o pai rhypetvaridtie repoorplecidees arherabodefinesl. of anot her chain and create two

ant senalii I8, 3Let V0 201 SS05CT Satil 0dizes Dangr oo are
Hol | na@mpetsindlthe arftloRf bilddtd regdnabbresiC Exarkfsibs oPhit®Adyt trEdinté IRARL Fab,
Fab', F(ab'),, and Fv fragments; diabodies; linear antibodies; single-chain antibody molecules;
and multispecific antibodies formed from antibody fragments.
[0082] Papain digestion of antibodies produces two identical antigen-binding fragments,
called "Fab" fragments, each with a single antigen-binding site, and a residual "Fc" fragment,
whose name reflects its ability to crystallize readily. Pepsin treatment yields an F(ab'),
fragment that has two antigen-binding sites and is still capable of cross-linking antigen.
[0083] "Fv"is the minimum antibody fragment that contains a complete antigen-recognition

and antigen-binding site. This region consists of a dimer of one heavy chain and one light
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[ 0089] The term "nonocl onal anti body” as used herein refers to an anti body
obtai ned froma popul ation of substantially hombgeneous antibodies, i.e.,

t he i ndi woual1/amspbodi es conpri sing the popul ati on ar e PCiaseé10mk42and/ or

bi nd the sane epitope, except for possible variants that nay arlse during

pr oductdhain \@rlablﬁéloweﬁb@%ﬁalnoaﬁpvﬁew%%t?éhnvlm igrhis copfpmiraiqnthpidhe g

pr esent i i ons

Phat tyniEap raehiglcs of SRAEREghgrnfleti IR anaEh- AR AL

det er manatht surfepiof dREE)-V elanbr. GoHedlvehakheasit hqudwrlabledegieni eshfagatipst- a

si ngl e det.erm nant on _the In addition tqQ th specjficity, the
monocl d%efim%ch Ky de ﬂ&@é‘“ﬁ%‘&)’ %ﬁ%@é{%ng tRGE vareRle Q?Ielalaﬁebfﬁﬁléﬁﬂ %ed by
ot her i FmMRH-ARY ihis hygeeaﬂyaetég%ns sBPcﬁf?Efk&%ﬁ'anﬂ%&ﬁ'hﬁ@{h‘é%bﬂﬂft&har acter of

the antibody as being obtained froma substanti al honbgeneous popul ati on
of ant irbogines,andpehd antigen, atthough at edswenrdtinigsthae ghei antmrgblpdmamuel on of the

fo be_ 0wt o PR bR PRODRE: Mt Rabinebfe TR i 8 hede by
t he hyhbhstemelomih @t ) dfshe BRSG ChARAFY fkeRbRk deferdom warugrﬁer%ﬁy AR5

(1975), or may be made by reconbi nant DNA net hods (see, e.g., U S Patent
No. 4, 8ulditimepf a faweesidnsn acthe salboxy terminis &6 therhggvyathpin Gélhds?mam weludingm phage

Nt ur o Ot B¢ bSTiHSgB VS BERThALE oo R4 N e eS8 nhyfiog
(1991) ,Fabbih véhietinhey stEine 9&jiduble) offtiirahatdl doadiinstiedr sidedseom feessthetictdupal | y
i nclude "chineric" antibodies é{nnuno gl obulins) in which a portion of the

heavy dilal brantipesht fragragnts riging ?YEQFOQMC%a%?aHhMPBé%@Wﬁ thy e pigasi ng
sequen i i ging to a
partlcﬁﬁgrh%h??%gggg{ aggﬁ%fﬁgﬂgﬁ as ﬁn%ﬁ?ﬁ%ﬁ%¢gyﬁé ?%ﬁé?ggfgﬁhgﬂchaln(s)
is iderf008¥l Whd Hight clivomslob gotitsdics (comnesgiendinsgreeque nersbran spﬂfulestmdl es

derived fram anot her eci e bel on n anot her. an Y, Ss_or
Subel ade sSEhGHBINE L ARS SR Surct ieh Gfed Bulings) Te by s sET e bi «
t he dE%mhﬁgaaH@&ﬁgh&%hﬁﬁﬁﬁﬂ&h&%n(déﬁéﬂﬂPatent No. 4, 816, 567, Nbrrlson et

al., Proc. Natl. Acad. Sci. USA 81:6851-6855 (1984)) Chlnerlc ant i bodi es
of i nt dP88A] hBepdndinigral tbdemﬂrpxacmque@e odi ithei dvnstirisdapmip pf @cm@ewd@mse

domai n anti gen-bi.ndi ng sequences, deriv froma non te (e.g. Add
vor - RRe S e SRS R TR TRt AR A SRS P i

const arﬁmb@cﬁwmg&exgmemgmqg((}tﬁdﬁ M, had séveﬁ%f #3099 maf B0 dither i@ iARd" for s
of non-human (e.g., nurlneééantlbodles are chimeric antibodies that contain

m ni mal subeqweh@@tw? Ve IeodmehBn IgtihdeCf natn eyl 8ol The heayy chpia cepgientpart

h t

roen $E AILLRALES LS, DUTHR-L IO SO LDR (LESURERY P RRRY 0
r esi duasspetovalya Ihmmebmﬁf Stﬁb{L&eS’aelgl thiee @i men sivarat Jfblﬁ%lﬁrﬂllbﬁc bediffecanclasses

anti body) such as nouse, rat, rabbit or nonhuman prinmate having WO

2011/ 01F 3BEPETEIORYNSCIO¥ED 580VAe desi r ed specificity, affinity, and

capaci tbo #]n '%%@e cﬁélhfwi%? y ch(/aE'fﬁYEBH ﬁra ﬁhlef?t';‘ cbfBisd ﬁé'\ﬂHUa%ﬁ Bf ddifindibman
|nnunogl u in are repl aced y corres |ng non- hunman resi dues.
Furthenmnbahahummmmﬂed:@mnmhmdn@&xﬂmyn@@nnmap@ypqﬁﬁduﬁanﬂhabm&re not f ound

inther i ent dy or. i.n the donor anti bod e nodifi ns are
e GG (B, B e s o B s e DU AT DS Hisme i

ant i body; ¥rhdin€@APEHaBR s SHRRFRRS FR e Bbdire@fstradtuteddsintRRR b@h&kﬁ%pg cally

two, variable donmmins, in which all or substanti al

I
hy per varﬁwamte s¢logre Pdmkrﬂelslpo dde t%at?h@@éogwa quanlohm%ﬁmhom nedl IdBul i n and
al | ub antl 1 he ose of nmunogl obul i n
sequen 5%6P3¥%%ﬁﬁﬁl gP%?hY?@ﬁ( mfo@%&6gégsgﬁ£¥he humani zed

ant i bocmosmt | DR&deli "@ia@@dlwlrbfemmmﬂenabodye@@m@tmfth 608 afigearbindin
i mrunogl obulin constant region, typically that of a human i mmunogl obul i n.

For fursitherhigh Bngmentseamprasadicary ghain vagble @reazn (¥ppconpected pgplght Rhaig hmann

et al., 0l

2: 503 SeRTV 6B IS e dabd i bep ASSHER N, By B wsbP ik EME i B0
one compbitso didow eaiviyig aeﬁhdeng’fﬁtwoaidn@abxhseordmgmms clagn, wed HorﬁSmaleeE'GrcE@gj on.
The constant  domai ns may be native seguence constant domai ns uman
nat i ve ROEGHIENESE COBR ary GABPIRS PI é?Ot]é%Cﬁéma%‘Fi&fe@éﬁqt&@r?@elg%PméH’cg Sﬂtﬁ%r eof .
Preferably, the intact antibody has one or nore effector functions. [0093]
"Native antibodi es” are usually heterotetraneric gl ycoproteins of about
150, 000 dal tons, conposed of two identical light (L) chains and two

i dentical heavy (H) chains. Each IigHF chain is linked to a heavy chain by
one coval ent disul fide bond, while the nunber of disulfide |linkages varies
anmong the heavy chalns of dlfferent |nnunoglobulln |sotypes Each heavy and




[ 0096] "Anti body-dependent cell-nediated cytotoxicity" and "ADCC' refer to
a cell-nmediated reaction in which nonspecific cytotoxic cells that express
Fc receptwoO20(1FaRS) (e.g. Natural Killer (NK) cells, nemrCrapshilosns42and

macr ophag %3 recogni ze bound anti body on a_tar et ceII and subsequently

cause [lyiapadigyare escribpgymoreciyly infaeeimmpiady 4440% WP 93 dil elsiang Habiger Nk
cells, Iy es express FcyRl, FcyRI| and
FcyRI | Ie%égcg%gxlg%gsagﬂgnﬂgn %%%&%ﬁé@?%h s in summarized is Table 3 on
page 4600841] Rihveteoh ' amdoé‘lbmétantﬂé\niyu as Mhefﬂm‘rﬂfeﬂs t@adtaititddy h@8ibY frohoa

assess ADCC .actjvit nol ecul e of_ i terest In vitro ADCC assay
such adoPHatioys %}ﬁ%@ﬁal ﬂm&oaﬁa?eﬁtanﬂbo ig5, 56@“@6 Lyydugl 8@?&0%19876%@;1%

per f or nRd oﬂﬂﬁ@cfdﬁl ar€{deRGLH Emcggll bifid ftl@'saﬁié%?ltéﬁes Y& ph ﬂﬁb@@%l@%ﬁhﬂﬁ?fh@{ mhy, ood
nononucl ear cel (PBMC) and Natural Kil NK) “cel Alternatively, or
addi ti cwiaé ﬂyrlngﬁﬁl@@uammdlﬂnwmonocﬂml ati bodyl sewavammtfeg@etallrrdamﬂg@ra@sems ed in

e Safaraniuds Wb MR Aa R @%?%D%'{%l%'ﬂ%ﬁﬂef’gvplcgﬁjﬁr}%tﬂsodiﬁf R

expr essnfbédiey dﬁ’&ﬁ&l doafRst @ftereReddtiniTh &t @‘falt es §, &t meRSclodal a SRl
enbodi mnents, the cells express at |east a% and carry out A effect or

funct i chreced agpings Seﬁglﬁémlﬂmlpélm@@é ayigen a#émoatt@tmg@ge@ﬁ@lt}ud]@ peri pheral

bl ood I ( Q nocyt es,

cyt ot o;[?@%?%% F%‘ilbgﬁ %reeu iy op%il#elolagl o théb%éﬁ C&QJ %?edlli Ot}ggl ng pr ef erred.
[0098] ifmeuroglotlifis-The am@ifiedr' noabdclomad Rind&ates tisechatdeted @S eei Apeibadyr aepigor

that binds to the Fc region of an antibody. In sone enbodi nents, the FcR is

a nati mt%%@%é Sﬁbﬁﬁfﬁlaﬂi&ﬂ?om%?@@%POPUéatW&féﬂPﬂé‘?ﬁl%P%“i1§ nehE Raronstiedds an
| gG ant r t

FoyRt 1 e hEp BT EEROh fbba PR A ir RS, HERPRUE S hplt e FiokGbional

al t er namntivediys 1s>|dje|useaumf wroslande witle e mabaistppoededoyr&himayetzepbdr isy thacl ude
FcyRI | an "activ recept.or and cRIIB biting rec or"),
wht ch iabBdemen s Geed S al N TR 8 Phapt P PhiGLS

cyt opl 38M0kbiARTEING ndIRSRQfee, ASL 'LN@tPaEEQltE\I%C@,I@le"56 TBé'Iﬁoﬁ'&'Mrﬁﬂns an

i mmunor eceptor tyrosine- based activation notif inits cyt Op| asm C
donmai n. antlhhdlbﬁ tmngal$@b@p@1@tedeay1Rph&e@@nbedmksbralnes umg“tbc ecbpiqoes described

Dher on AR onO Ry Bk b oYL aes o ¥ QM TG 2R sl o
Ravet ch1a9d, f@reegtspw\nnu Rev. I nmmunol 9:457-92 (1991); Capel et al.

| munonet hods 4: 25-34 (1994); and de Haas et al., J. Lab. din, Med.
126: 33090990]( 1 8lmmoney] pread metmhemhﬁtqlmﬁeﬁgﬁqaﬂwemdé ‘Bimegienaftiiodigsi n t he

the nodh B SPERIREE RSl bOFch e ALk Ry ol 4 REMALBpP o

mat er naionicg@)uts o tdreespaidinse {e@l@fr&fs at aribodied deri\fmlfftmh a pirliZuﬁB fpecik966) and
Kimet al . Imunol . 24:249 (1994)). WD .2011/017330PCT/ US2010/ 044258
(ii) Pda%gmaip aaﬁftioe&?a.ae%quwé@f of pitebyse Vs AT Frewinder ohihe £hpin(dds es are

pol ycl qaﬂitlcgrﬁﬁdtpg héifolo &lsycS eRal @tﬂ%’nlg RAfRSs3h EnoRiS rdéﬁ%é/d gr@ﬂn%ﬁgthkf‘

ani mal s tiple sub ut aneous or intraperitoneal (1p) I1njections of
t he relspeaed orehelangary tandothnr aﬂlﬂaud;anllass drtsubdyssbas weledufragroentoof wghat e t he

| ran ZBEEOUG 50 1R TR FerSR P HETER UM (1 S NBaigsor:

t hyr oghabslsbR et A7, 5Oy DANALLY B8, W SANSY: 445 4859 1 98 R CRirh&CAriDB&des OF
derivatizing agent, for exanple, malei m dobenzoyl sul fosuccini m de ester

(conj ugaterezﬁhhctrhmon@hdq: ;pgtneatned - asibadies FompEp v oiapdudanain ﬁn@&en(hlhdloglg h

| ysine resid h CCl ni

wher o RETIOR dokned GohT L PR bR G B O P R M Aevaren 3 b osue B
agai nstortcbeora@ltgugelenkdyrmu@ﬁ@mm Eorein} HgadneRquéiced@r$ PAtN . Ss6I3y780pNbi ni ng,
e.g., 100t tg or 5 pg of the pol ypeptide or conjugate (for rabbits or
mce, rlBOPMCt | @I)IZ% forns afronrfegagfe.gr eumle?sar&h@gwéﬁe Céﬂa}lmmﬂbaﬁ@s

t t th
ol S8 LA LYo e BT OByt B tBHichinfiSLL Sy, PPl P g rr 1
conj ugdiuenanivednetindics cohphat ﬁmadmg\mnﬂmbyreelpimuhraﬂaedw)slnlwhlelctdsﬂneﬂtrom

multiple sites. Seven to 14 days later the animals are bled and the serum

is assafgﬂe/dpew&rla%lﬁf?gaew the FFPIEGESPRCE: BY FobRiERHOmH hypepieable gggion of

pl at eausyopl ﬂhrﬁ%e&@p gpﬂ{tﬁ)od%)%cl@gé fﬁ%{lse' Pat b@ﬁ’lﬁ% &dnd/ﬂhhﬂlah Bﬁnﬁt@:rﬂ e of
the same antigen, but conjugated to a différent polypeptide and/or rough
a different cross-1linking reagent. Conj ugat es also can be made in

reconbi nant cell culture as pol ypepti de fusions. Al so, aggregati ng agents
such as alumare suitably used to enhance the i mune response. (iii)
Monocl onal ant| bod| es [0101] In sone enbodl ments, the anti bodies are



WO 2011/ 017330PCT/ US2010/ 044258 Al ternatively, |ynphocytes may be inmuni zed
in vitro. Lynphocytes then are fused with nmyeloma cells using a suitable
fusi ng ageowrpiigueisoas pol yet hyl ene glycol, to forma hyIBCirdlsmomeatzBs

(Godi ng, Monocl onal _Antibodies: Principles and Practice, .. 59-103
(Acaderﬁl‘?: desined specligpg) yHfintg B camprityn ioromeoastaeces | famenerk 5%%@@ are

seeded r i NS one
) A
par ent dfurtizeh@ephcednizd akobodaampy eompxﬁsetrhﬁdmrthmtaed ncmfalrmlrm thmﬂeb@ldnac k the

enzynme hypoxant. hi ne an| horlbos transfera HGPRT or PRT) t he
cul t ur éHBEMUA e ¢ Mﬁ% F}PSH‘-‘&W P Mlade i ua@é " iBB R

am nOpt;%Eﬂoﬂna&@dInt %&)ﬂ@i‘aﬂ 'tﬁl,ﬂhl(rﬁﬁ'fzéﬁeﬂh%ﬁy wﬂf'éo%br?s@ Rst*pt@fy Bf &Y Qt%asft Bﬁe
growt h 'of HGPRT-detficient cells. [0105] In sone enbod |rren¥ t he nyel oma

cel | s amd tyfiodly tvvkvat/aﬂabb?ed@mafm&: urewhiola allmnpphﬁtant@ﬂabll of me@ypblefaeablpm@&ct i on
of anti body by .t ecte antlbod uc ceII r ensgjtive to

o rodi ot ¢ oad St B ER AR R o Bt S el Bl B BERRALS o

cell litnes o@fa%umahhﬁﬁldﬂi}é loBiifn dqiesee, @;&é@ f@ﬁFRQQﬁﬁltﬁiﬂm&?% nble@pMPThel and
MPC- 11 nouse tunprs avai ablefromthe al k Institute Di stribution

Cent er ,hugaizef agibodgaptipadlh dscUsA] campiisspt Ragra %@m@@nesmﬂ@gl@uév ail abl e
fromt Q%nﬁgﬁ nr%% %ﬁl_tﬁﬁl@%}?’ l {&r aehu(;i%%n 1%1%1!1 obllzfpﬁ klydrl {nffher 'M%tra}ll %QQJ OllJl set zﬁuma‘n

nyel oma an eronyel ona ce "I'hes so have ’been descri’bed
for t he%pmoﬁmtszarﬁzsf(lmmemm &rnd| Nanm BRIMBES 31 KOD8BY; and Prdstapruned .
133: 3001 (1984);: Brodeur al Monocl onal Anti body Production Techni ques

and ApgPh- é@f@b#@lp%”%?%éw@%rcel Dekker, Inc., New York, 1987)). [0106]
cul t i 0o
ur §og®s Ui, tRe %G&s@éﬁﬁﬂ %9”‘?}1&& 3111%&1 e d%r%"&o sﬁﬁgégﬁ%/%heﬁ%@{tl 1 some

pr oductl on "of nono nal anti’bodi e Irec agai n
enbodi antble dbhmrislandueiﬂgls ap@mréglom tﬂle@bnmnmbhmmlmanbd irooe esquencduced by
hybri doma ce i.s determ ned recipitation or. qb%/(‘ﬁ&m invitro

bi ndi ng Y8 or Hegsnya ‘6‘?%?&?\%‘1%‘%% T RPN OB N PO gguence

i rmun0%ﬁ@ﬁﬂﬁ&%ofﬁ??e?é’raﬁl%l—ih@%tact[agglgc?dy ﬂ-a@%n@'oflﬁio&gef?écftdrrfhﬁdﬁoﬁg the
nonocl onal anti body can, for exanple,” be determ ned by the Scatchard

anal ysi[80%¥] MMNaioe aetlb@dleS” apnadual Bheelogamanoiz gzsmP(OIt%U)f aboot 08} 004f t er

Chect 1 (TG ciipPiefl N bR uebRy BRR Rl EROHES hEGrR AlBuTERERSE

| m tingheehadib isAmked &s:@va@s:halndaygfn@wavayntsﬁ@nﬁt&r%nmhﬂ@lﬂle(nﬁﬁfd)tef\@ﬁ
Monocl onal Anti bodies: Principles and Practice pp. 59- 103 (Academ c Press,

1986) ) dlsﬁfnﬂealml@g@wtr@ﬁ amepgithe fregyy ehins qf diffeyset immeuneglobutio isossparndiagh DVEM
4
05 ascilicass T et Uitin W3S Seh Ay shkGn ML AR fde iRy RSN AERN IRV

by the }&BI beomnes aaraeiasldidoatlin (V&g fall@teihy 4 ammbdref cuhdtant domaihis UBachdipbt t es

fluid, or serum by conventional i m‘runogl obulin purjfication WO
2011/ Oﬁg@dmﬁgg%gép@a@ggne end (V) and a constant domain at its other end; the

constant domain of the light chain is aligned with the first constant domain of the heavy chain,
and the light chain variable domain is aligned with the variable domain of the heavy chain.
Particular amino acid residues are believed to form an interface between the light chain and
heavy chain variable domains.

[0094] A "naked antibody" is an antibody (as herein defined) that is not conjugated to a
heterologous molecule, such as a cytotoxic moiety or radiolabel.

[0095] In some embodiments, antibody "effector functions" refer to those biological
activities attributable to the Fc region (a native sequence Fc region or amino acid sequence
variant Fc region) of an antibody, and vary with the antibody isotype. Examples of antibody
effector functions include: Clq binding and complement dependent cytotoxicity; Fc receptor
binding; antibody-dependent cell-mediated cytotoxicity (ADCC); phagocytosis; down

regulation of cell surface receptors.
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procedures such as, for exanple, polypeptide A-Sepharose, hydroxylapatite
chromat ogr aphy, gel electrophoresis, dialysis, or affinity chromatography.
[0110] DNmoentiadirasg t he nonocl onal anti bodi es is readi | pCirask@aoods2and
sequenced usi ng conventional procedures ol i gonucl eot i de

r e.g., by using
probes P98l ardntbeodytsicaendents ﬁBa§6éE@&VééW19n oARS R EDUFHY t he heavy

and |i : I of : i L | : J ri doma
cells ggégggggﬁguggﬁgg@b@ﬁmggghﬁgg%§&%ﬁ%%ﬂ¥SO a?@ggﬂgﬁga%h%59§§&%§¥§|aced

i nt 0o exXyatess Kdier VNED oelss, nevtraphilgraed niverophagass feeogdde boind anabddycal 4 surguich as
E. coli cells, siman COS cell Chi nes nmet er Ovar CHO). cel |

nyel pmfeﬁélrlﬁ éu'%Sﬁ%He_n@as CF 1Ehes e éaégedrcsﬁﬁge erﬁﬁﬁ‘ﬁl%‘}éﬂ g’?eﬂla})%& AREENE, to
obtain éeh?,_e%ﬁféfsi‘ﬁéﬂﬁﬂ%lmﬁ%ﬂ Rho@ntd BQEsS Ty, FRRI %&P@HH’IUF%IF\IXN

cells. Review articles on reconbinant expression in bacteria of '
encodi regprelgomnn hboatppointt aek iSkemmarietd ialTableGuon pageicAiod Ravetch amdiKolet,

5:256-262 (199 and Pl iJ nmunol vs. .. 130:151-188.(1992). [0111]
R e o RS A R aTelnd TR v L M G
from anti-5adyC@AAES, duthbaihhESesaERRA it eTIPAtEAtND. BBt 3B iR s Bre S 3desriecbed in
McCafferty et al., Nature 348:552-554 (1990). C ackson et al., Nature

352: ezzpse%sn@c& d5ehul gHectvpealls ferrsugh assays ingplyre pgiipdieral plopdgganonggleqriogly )

descri i i 0f i t €S, AT/ usin
ohage. (BN LB NEHERIRL (VRIEDR, AMPHRHURG SULERTES ARCERERIb e /o
af fi ni troleal¥e bAungeyst Mayeie a3seksiddadives, Y., dhahminahpiolelisagh fdMaakdis@bsedlin ,

Bio/TechnoIo%y 10: 779-783 (199é%£ as well as conbinatorial infection and
in vivdly I VRSV B e¥or @99$)0r constructing very | arge phage

i brar i ggof) Vi g AOVSEFectr Blis" arbiikoditdsdfiat Rpfess oo aRA=3RRE ahd BAPdrn  ThUs,

t hese Jgg%éiques are %ﬁ561eséftern%ﬁ?&%saf%$tﬁzé%ilonaF nDnSC%Bnd% ant i body
hybr i daffectoe fletique $n $@ne ersbdditients, thé caboplanal lean FejRidl @sl. cafi§bbR2] The DNA

| dified, f le, b bstituyti th i f
hunmn HURG-<TRer Fegtion dri e deait 1R s e SECRdudorm! ogous
muri ne &?@H@raﬁtﬁ%& Hoﬁonfc?éa@@éllsNPBl\/f%ﬁﬁ@tué@liﬂleNFNK-b A, ﬁﬁm@éyteshgﬁt%xic'\ht |

Acad. USA 81:6851 (1984)), or by covalently joining to t
i mmunogledpand reutodhity wsdtBVEs and NKogellsdeinggfrefetred.codi ng sequence for a

non- i | obhul i n epti de. . 13] Typically such non-i n ohul in
ol yponPSE Bk lenR ot RER” B Rt sieRh S e o ik PR RRLRTY o
they arnggishbshn hntitRdyf@rsofld@nbatinkdht€ tItOFER RS mitive heuaide ISNmAREDI ning site
of an antibody to create a chineric bival ent antibody conprising one

ant i gerVlesabing Apfareddakalsiong thap bieids pe {g( antdrodyfa gamingepceatnd) asonelages

anti gen- L N ' n Jfi I ' . igen. WO
20117 017 a0pe BESBYRF SHRUEHIRT RIL b Sinchylhy AR hRE L,
enbodi metetrtitivélpeplkdedifbet eshask eedepions ifzeRilasdteptodineRide MeyRIGAS ak or
humani zi ng non- human anti bodi es have been described in the art. In sone
enbodi meATQLNg reeGRR1 28¢ FaR LB 43y IRbBItHgdeqsPtaoy whichihgye sigilgr padiofsEs

i ntrod I i 4 : I; - = n am no
A S R S S B N e s

t ypi calHcyRilaAkemtdinoan ianminameptot tyrasinabhsed dotieition nktifd i &M irons can be
essenti al | erforned l.].owi ng t od of Wnter and co-workers (.Jones
ot ol et 455 Eonh iy oGy U A An B e S (9o D80
(1988) ;inMBIdAeNSUT (BEIMY in its %9io§mf§§118§%ﬁéi§.3(§ee1§§e@oﬁ 10538) Rev. PYmanbsis:be8-1 ng

hypervari abl e regi on sequences for the cprresponding sequences of a human
ant i boddp4 (A0 dicRg ke, regiawhd trharentdhzand Kiant AbodiRes. marohPrieri% @R 1bodi es

Var i abl RO AR T CleRaR ot bRl dl PRl dRRe e
non- hunano HPetiee BcRY, ndlided those tdByTEAItARd ia e flade, &% @{cﬁﬁﬁﬁb@ al/ e dean

anti bodi es in which sone hypervariabl e region residues and possibly some FR
resi due$cBr Bergiphdhe taimedsopcludes the seomaad secapiar-digBis whichdsresponsideter the
ant i bodj ' f aki [ ' nd
poavy. T oiss Rl R OTh Rl CREPD oL 3F. P BahRTESBE LR I KL,
reduce Janhingesi 24:249 (186¢prding to the so-called "best-fit" nethod, the
sequence of the variable domain of a rodent antibody is screened agai nst
the entire library of known hunman vari abl e-donmai n sequences. The hunman
sequence that is closest to that of the rodent is then accepted as the
human framework region (FR) for the humani zed anti body (Sins et al., J.

| mmunol . 151: 2296 (1993); Chothia et al., J. ML Biol. 196:901 (1987)).
Anot her net hod uses a particul ar f r arfBwor k region derived fromthe
consensus sequence of all human anti bodies of a particul ar subgroup of

i ght or heavy chain variable regions. The sane framework may be used for

o o o r r o " e - ~ .



[0116] It is further inportant that anti bodi es be humani zed with retention
of high affinity for the antigen and ot her favorabl e biol ogi cal properties.
To achi eweothigigesal , in sonme enbodi nents of the mnet hod®CTRISPEINI024288

anti bodi es are prepared by a process of analysis of the parental sequences
and var(fibus 06?{8@6’64%4””%%#&% zed products using three-di nensional nodel s of

t he par I WIBY . ree- i L i I i
nDdeIs[g?%ﬂcd%%%HFy avgﬁﬁggﬁgﬂgn ﬁgggsggﬂ$§¥g#ﬂ$§é?ﬁ@§%'%ﬁ???@gaﬁﬁH%%% art.
Conmput eare preégatdpsaisadanavandlaby enultipde suchtasesuat(ec) an thtdipsploagal pipd baddtens

t hr ee-di rrensglonal conf ggmti onal it r “Cf@“r ez of sel ected c]r%ndi dat.e

i munodif SBUTCISY2RIRlER . A Hipast Tonabpe piraedo GPUPeay SoIEleNiiSnugi YL s of
the i H}%'l%e?ﬁ!i@th@iistixhﬁluhggén@&ﬁﬁthé Ebefcﬂe@ td H@ﬁﬁm{?ﬁi&&g Y e Eol_@fﬁﬂﬂiegat e

i mrunogl obul i n sequence, ~WD 2011/017330PCT/ US2010/ 044258 i.e., the

anal ysilenotyares, sdoes albhain, ibafina éneeglobdimbi baybyarofry pshreinbénidi deinga

i mmunogl.obul.in . to. bind .its antigen. ILn this. FR resi dues .gan be

el oot SiBRERbREAThATApE fefor SR e sttt LB HEEREE Pha ¢ he
desi r eqcafhdnedXhioh gk ft@nd fhidbes) SN dAybntelhagRd tRbddiylie FQldukle tar get
antigen(s), is achieved. In general, the hypervariable region residues are
di r ect |gjutardrichpde. suesbrie apydaideyS Qalotne NIGFN R whrse B ang Rartr¢ digherant aliivhg.
(v) Hu @Oggtibodies [0117] In sonme enbodi ments, the antibodies are human
anti bodies.”  As an alternative to humani zati on, human anti bodi es can be
gener at[@#i00]FOAn@xANk émnivhided apainstpRS Sitiger, inyiogehic eoiijugnsgendeiarivesal s
(e.g., mce) that are capable, upon inmunization, of producing . a ful

r eper t QYrOMYFNIAGfah Kt HHOH BS of HePRly PSRRI COBI ZRA (Y 6HBILS °oF Misfnogl obul i n
pr oduct] . : I Cl4: LR qgous del etion
o the SrBaaY FAETROpiof FRSPE EmPERCRGH) bothick e ETDRNERS

ger m | iineadenthalhy atmhelepleesstad. tGnei moreb gpérehe anintaidure borstal weln dogeioidsthant | body

production. Transfer of the human.germline i nogl obul i ene array in
Such gettRIIal AROHE ol REPHcRS Sap et 4 Fraingt h ComBlet SiaPT By e tRGsRt:
ant i bodjRetisPAMANpIIREs. SBal BNAQaySRGor R Qﬁma}%%@lﬁ@éll hid thelse@im is ab¥aQ6d

Nat|. Acad. Sci. A 90: 2551 (1993); Jakobovits et al., Nature 362:255-258
(1993) ;foBanihgdy hitennAritnadd arg byested wmil thentitaopla®ad3 I $993mbetiaesS that ent Nos.

5,591, 669; 5,589, 369., and 5, 545,807. [011 ternatively, age displ ay
technoIac!)l&{}al(lfVE?,%ﬁ1 e‘?”tt}ila'gtcoﬂju.g?teIﬁggﬁrsgl’@lfggg%’?lp%%?nﬁlﬁ@g)t¥a ?ﬁer ' used to
produce fide@drd/frQBiocash ardfaait BadYinkngeRRhs donjushick Qlsoth®BR made in
i mmunogl obulin variable (V) donain gene repertoires from uni muni zed
donor s .Tegeelinantsgll eelturp ps pelapentidg fiesionsnflworBereeadpeagentyeisk §s alue ¥koned
i n-fra%itbﬂg,%seedtt%%ﬁa TR Hm@rk: &5&% coat pol ypepti de gene of a

bac a 3

fil amentous’ bacteri ophage, suc or fd, and displayed as functional

anti body. fragments on the surface of the phage particle. Because the
fil aneg?l”dusabg%@f?%f’@“"&%ﬂ?’%ﬁ ns a single-stranded DNA copy of the phage

enone, eciions based on the functional properties . of the antibody al so
ool ORISR ey SR et A B RRe ] Soc el (hose
proper tin@8edid s oblalRdFRAYE pBhilh&sh SAMBstHtiallhRhoRlo3RRINuL astivdlidshee. Bneel | .
Phage di splay can be perfornmed in a variety of formats; for their review
see, e.igdividvalmnsibadiexeumnpri®ig tedophpgewie idamaeildng/or bpdrthe pamagptitgpon i n
Struct ural iolo 3:564-571 (.1993). Sever.al urces pf V-gene segnments can
be oed P P hAR¥IeS e Wk afic Rt e prSURLiBh P A RS Bhal i RBRE, SEYTE T

i sol at edriantdig¥fdrsiey Ed’iﬁg’:lgre@ént aniiina@anah@Enanthe bastifs mot@nsimMdicat@ndom

conbinatorial l|ibrary of V genes derived fromthe spleens of inmunized
m ce. Ahe ehpqqtesiaf ghepdntihodis perotibeg aumixiyra of deerckurraeldnal antbedicpe

constr a i.hodi ' [ ' '

colf ait 8h, et SRnpRORc Tl I ARNEDERS PV P cflac BB SO IR,
2011/ O ¥ SE3RRETH IS A G 1644 2B,V ate &Cc2 30D (097 Nhokmaebe alade by rechmbinaBi DNA
222:581- 5% (19§31 , or_Giffith et al., EMBO J. 12:725-734 (1993). See

al so, UREtpdsdhtS-Ngent osd819367)ang 5,573, 905. [0119] Human anti bodi es may

al so bg(z)g@.ge rgigd h?%/riddﬂlaV&Eﬂhgd,%Bﬂﬁto?%tﬂ%r GErbpridiS R8st YRinRAL &Bh §s 2, 567, 610

and 5, 75). (vi) Antibody fragnents

hamster, is immunized as herein described to elicit lymphocytes that produce or are capable of

producing antibodies that will specifically bind to the polypeptide used for immunization.
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[0120] In sone enbodi nents, the antibodies are antibody fragnents. Various
t echni ques have been devel oped for the production of antibody fragnents.

Tr adi t i orsiDI2g11/01M88 e fragnents were derived via proteol pCirasdiigos42son of

i ntact antibodies (see, , Morimptao et al., Journal of Blochenlcal and
Bi ophyshéanativsth &»dgp@@ytfe ma:rf? iniggped dp e bimahogtesshen argfpsedadthn 29: g1
(1985)) i

r ecombi Mant g‘gti.s %SEe ﬁn glf%q{e{[gg%p%e%@%uﬂpﬂa&q %’fgﬁ)g ?ggﬂeﬁﬁgﬂ%gr}l@ éd‘?n%% | at ed
fromt ruellaﬁbdlbngopdftdgezl Mmbb@dwsesl)rdncmmﬂd%abmeepp A% H3n@chderhig Présab’ - SH
fragnent gan be directly recovered fromE. coli and chemcally coupled to
forn1F( fragnments (Carter et al., Bio/Technology 10:163-167 (1992)).
Accor difpgo410 @H@ﬁ%fdoﬁﬁ%ﬁs‘lﬁms Fe(pﬁM%réf {RAEM S 6/ iPg shie@led gdrdi rectly
fronlreconblnant host cel Pure O her techniques for the production of
ant i bodyedlulagh@rptr@emb]yl colnenaspparoe mior¢ eubtsh@ceskthit|ivldbis thcgrowtloeresurvival oft her

enbodi nent s e ant haqi ce is .a .si,hgl e ain . Fv fr (scFv).
See o 5 s P Ryl gs i 308 Sxdrdeff. i It Rial B g REEEGhe (25 e
ant i bodwzjmad nik@e g’ﬂaﬁfhel@ﬁo% olib§RfradMérbRAWGPR B 0SHPRAS, Hesatirbed in US
Pat ent 5,641,870 for exanple uch Iinear antibody fragnments may be

monos peeedinm for theihypyadamasdypicgiywill inglude hﬁpm@menemtr@pterma@rr@hmncane t he
anti bo b e s, the antibod
rr agnent 2 L ESLhb PSR SR fell 8t B SORRISIBRRNIRINS: | oaee 01221

I n sonﬁ[ow&]odlnrmntescmliddﬁnam |th)s:)@h|ye13maroellbmepmftha1 faseteirfdaentBs sugpospeci fi c
antlbodles are antibodi es that have binding specificities for at |east two

di f f er effblehghdpes proguein efraptiBedplacihe selegrd ﬁlﬁ&@ﬂé@r?ﬁvl% G5l tapd pigo

differ arm may be
conbingﬁhﬁﬁg%%gﬁﬁg?wﬁkﬁgﬁ |n§§£%%u%"$??§gg%%hgn§ Hﬁéd%%%g! eukocyte
such asngeldme etll linascep morineolyetouhaelies, gich @Othoss d@BS:)i froom MEPC-@daptors for

1 gG (F such as FcyRI . ( 4), FeyRlI nd. FCyRL | 16). so as to
focus. QUL o ot r Emes A Tehnt SR B g C g Suios Codat SHBMED can be
pr epar geh1@srfdilsAl QMM%EIM@OQ% 55335613r&%lmqjé’frf)ﬁﬁm%cﬁ@Tﬁpe Culture

F(aN) 2bi speci fic ant i bodi es 123] Methods for naking bispecific

ant i bodi@kctoms Rmbwﬂe; Maltyﬂwde{ﬁ $A Hmadm myelvaia q@doni@usmh@maoﬂlefemmydlemgt h

bi speci fj.c. antib d| base t he .coexpr SSIOH 0 | obul in
neayy  CRUTHET iyt Eetieh SpRAPES ritis BoeRARHRS FERar helbi anfFRPEs: * Vo
2011/ Okmm/nﬁa@wh@%%ﬁ(l@mp iBrb&duk e€4., Mol B8l Anithod@IProdiliaibhir e

305: 537-539 (19”4QQW Because of the random assortnent of | mmunogl obul i n
heavy ardiminegita Aisarians @ed hobMatsshReldgndas-oNaw) Y gkotl$d®- a pot enti al

m Xt ur 10

corr ecﬁog‘ks]pegl lljr% %get%%r% &zhf&ﬁ%ﬁ (%I%g %ngs]ar%go%x}r‘]@ ﬁ%&gg%’bﬁ@?&ﬁ%ﬁ(ﬂ Qle\/\hl ch

i s usuahbnocterkahipodict diredtyd @gmﬁr(m’ate@gng@hyn sérepembodiments e boididyer some, and
the p roductﬁ]g,el ds are low, Simlar procedures are disclosed in WO

93/ 08829¢ci Pﬁfnwm&@%boeesamducwwﬂ of-csHs 5-dggsinesidy ) | [0124]
Accor di r A Iﬂﬁﬂﬁ
deS|redﬁg?ngpﬁﬁﬂg%g§§§9%/%?@gg?gE¥F%% yggﬂﬁfgghr%gb |n|ngh% t§%§ are fused
to |mﬂmmgheﬂnmkemlrmnmm1absrﬂbdnmay (Ebtﬂﬁe)nces I n some enbodi ments, the

fusion i n i mu | obul in heav const ant in sing at
| oast dTetor PehBniRglir ) the Mo sy GRf sy SO ero B e TS EiEE o
first hﬁ@se{atém@d B ARSEaItindoR%: QN A&H@w%m ahnbog (toRey.site necessary for
l'ight chain binding, present in at |east one of the fusions. DNAs encodi ng

the i m{ﬁmﬁjl obfiki lwbhi@aw cehaim ldqm@flodlﬂlaap@ducef andidbolice df thtehiéSIIQ(ilrﬁDﬁ@@Fl@bul in
| i ght sert nto se q%g) éQf SS|on ectors

Lot sl B8 REN LBE el OmRERE AR RO rBee B BiS o

f1 exi bidrbwi by @taadarusﬁdtm@st(tﬁedﬂigtM@ho@bﬁwgmzb@mss Hrirchest DidER-aPRteREBYI de
fragnents in enbodi nents when unequal ratios of the three polypeptide

chai ns %éécmnmﬁé’r%rﬂé’@éncéﬁltﬁhlw@wedee%éordbtslpmnﬁs?ir@ﬂ% for exangple Hgwever |
possi blGehpo REGITH 6l FoeGREL. ’1@ 8&&&%?@&%&"&11%@ gtf{wffﬁl 0% %(Pep“ de
chai ns 1'n one expression vec expressi on’ or st two

pol ypepistits taaisnis ah Aniegltal rati os resul ts | n h| gh yields or when the

rati os §re of _no particular significance. I n sone enbodi nents of

this apBl®HicnThg W@nwle}ﬁééﬁltﬂ?@w&ﬁ?%@e|b¥§hf'afr®6k98ﬁ§)e§ SHItAY $EPRARKRG; fgom the

| mmunogl,api dléhll?ﬁaé@éugmlﬁ M eRinfp§ b&%lenébr{h@' hﬂﬂmﬁ&@s&ﬁin%ﬁbﬁch@orpne arm and
a hybrid i mmunogl obul i n heavy chain-Tight chain pa (providing a second

bi ndi ng specificity) in the other arm It was found that this asymetric
structure facilitates the separation %f the desired bi speci fi ¢ conmpound
from unwant ed i mmunogl obulin chain conmbinations, as the presence of an
|nnunoglobulln Ilght chaln |n onIy one half of the blspe0|f|c nDIecuIe

o o o, S Y A~



WO 2011/ 017330PCT/ US2010/ 044258 nol ecul e are replaced with | arger side
chains (e.g. tyrosine or tryptophan). Conpensatory "cavities" of identical
or sim| awo20ue1rizot he | arge side chain(s) are created ®@aTiuseo0/084£258 ace of
t he second anti body nol ecul e by replacing |large amno acid side chains with
smal | erPrefayres sug asafos SKHEPISr PRIKRPEAT MefCPIarnse. NydeRxytapatity chEWPHEPEIAPAY: or

i ncreasj £ldy; h I ot her unwant ed end- products
such a?kﬁgﬁggﬁﬁébgk’f%%@%]&ﬁﬁg%gigﬁ?gﬁg)?ﬁﬁgdies i ncl ude cross-1linked or
"het er d0dH)JugBN&' ermotinkobk menodtaral ext@mlies,is madilyfsotakeel adtsedpedrasusing t he

het j ugat b dt idin, the other to biotin. Sych
ant | bodPBLTAVE PO AnBr B UBBEATBPBSGSHE PO gEte ISl E cel | s
to unvaptaf 48 t%%g%&%n@@&\}%‘Eghf}‘l%gxééarﬁyﬁglg%@)ins &g dtibedleIEM sdhe H V

figs
infection (WO'9 360, 73, and EP 030%9).akbteroconjugate
ant i bodingwdmagnth éheredeidogiarcgllaseyveorweniremt saeloB¥A. iQrice mylatet, ed3NASui t abl e

cross-linkjing agents are well known jn the art nd are disclosed in US
pat ont R PaBETBG Pl vigeh WP ehen Fatre S8R R Ry I BRR ekl
[0128] ckaghnhRHeOd eslisgEnBeat Hndsthi OPaGi(EHO)2B1lY, BEHHysRoniar @M &t 1O asy
fragments have al so been described in the |iterature. For exanple,

bi specidtharwastnrebige ésmpanglpeulpy e ppeptidedp abtaghaaisyhess oficagroclmebnnan et
al ., Scj 29: [ - r (NI - p.hodi es
are’ provliideds fobbBinn RS REBRERIH FrliBh Bl B AR ARUIET, S
are redif@NAieAcddige theaashary iaflulihSkdid dliab] CLONMPpLxomng Iagemnbl. Sabowdsar seni t e
to stabilize vicinal dithiols and prevent internolecular disulfide

f or mat i(6R23) R Pligkthun, gpiol Reyendi Gl 2d 18§ €9PBen converted to

t hi onit nz Lv.at i . ' i ives is
then r e[E:) gﬁ@/er ft?%{dﬁ F%I%b%b%f %11}&5);88%;8/9?%1&%{1 % 21% g%@}tﬁﬁ C%r-lglrﬁ% gg{ageﬁ%(am ne and
i s mi xedtibbdshplauge dtuirie kareraabusitg ok tedbaiquehdescibdl inTWBC diériyetal. vBatiee f or m

agent s Paro s QB ersohoh M or B oIS B3 -y BTl T gl e *°
t echni quessiofo7REd 1 e &RbeliROhhiiAIoDhSARCIA R dnbodtie ragaaNes dingct |y

fromreconbi nant cell culture have al so been described. For exanple,
bi speciphiage Bbitaiipo Subsqhent@ubkentiops detadesithe provyctienci gh affper(sM iogdel ny et

al., J.. Inmunol. ,.148 . 15847-.15 1992) . ,.T eyci A r i des from
the Fod"aK4 a\?ﬁ{ﬁo%?solf e?ﬁ??én ?%é’?%lng ?ﬁ{?gﬁ G?S?'Tl?fgﬁlegﬁ@o %P@lﬁr?g%f(l? %S’Cﬁsf f er ent
ant i bodi@Baduonggigorfidl Shfectiondha iR RtvodeeymbioMRG JYRI Srael €orf RdieRdindtvetyne

hi nge region to form nononmers and then re-oxidized to formthe anti body

het er odpige P8ageTirarigperierhenss earkdVitve Adids| Resed 245230 (PBHuckhusrthet

anti bo [ - " di.abodyy: . I ' - ' t
bR E R e I e RRR S R A SE G IR bR rof

al t er natélvornaahatickomaf atibodiks.ng bi speci fi ¢ anti body fragnments. The
fragnents conprise a heavy chain_ variable domin (VH connected to a_light
chai n \Iail%lb rghﬂ%% Hsq wry bpynodifiigds kurexpmale. by sybsHueiRg the qoding seayensafst ng
bet wee i Ak £had i

domai ngl uo %olltr%@yf %ggﬁl"gﬁfdfaagleé gtraged tﬁoﬂﬁfgmladv%%? %ﬁﬂdgl%\/l\%gouts urife S@&lgenyés
2011/ 0 V3ICRENt N620.806,.044 288 rsompl @n®nda@NyMcadn§hi. A8 B hk (1084 anattyer
fragment, thereby formng two tigen-binding sjtes. Another. strate for
ki ng BRI iting i b SApURPeIgRUIR SR Rk s alloF Pt Abihe SEHER Fe RIS Fy)
di ners hag nah-pAMARSNF ARGk pti&ee G uber et al., J. Imunol. 152:5368
(1994). [0130] Antibodies with nore than two val encies are contenpl at ed.
For exdMpld, Typisgbcivth somiminyoeglebulgaprlyreppideae sebstitnged foetheglonstagt,

ermoa ste A8 bear b8V el b B SR AR RENEE SR ont

ant i bodyniPyinP6itd oH LI MAbdELG ratels ORinfai Al aﬁit)bd‘das:bﬁfpri&ihigr@na altigeal ent
anti body by a cell expressing an antigen to which the antibodies bind. The
ant i bodioBPIHRAY iteieayiePsFiAiCER ForRe anfiRen Yl angthen artigsa o iipg pighhaying ot her

t han of . I it hree or nore antigen binding sites (e.g.,
tetrava %ﬁﬁcggﬁ$%6%¢%%?&h@gP%h can be readily produced by reconbi nant
expression of nucleic acid encoding the polypeptide chains of the antibody.
The multival ent anti body can conprise a dinerization domain and three or
nore antigen binding sites. The preferred dinerization donain conprises (or
consists of) an Fc region or a hinge region. In this scenario, the antibody
wi Il conprise an Fc region and three or nore antigen binding sites
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particle contains a single-stranded DNA copy of the phage genome, selections based on the
functional properties of the antibody also result in selection of the gene encoding the antibody
exhibiting those properties. Thus, the phage mimics some of the properties of the B cell. Phage
display can be performed in a variety of formats; for their review see, e.g., Johnson, Kevin S.
and Chiswell, David J., Current Opinion in Structural Biology 3:564-571 (1993). Several
sources of V-gene segments can be used for phage display. Clackson et al., Nature 352:624-

628 (1991) isolated a diverse array of anti-oxazolone antibodies from a small random
combinatorial library of V genes derived from the spleens of immunized mice. A repertoire of
V genes from unimmunized human donors can be constructed and antibodies to a diverse array

of antigens (including self-antigens) can be isolated essentially following the techniques
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described by Marks et al., J. Mol. Biol. 222:581-597 (1991), or Griffith et al., EMBO J.
12:725-734 (1993). See also, US Patent Nos. 5,565,332 and 5,573,905.
[0119] Human antibodies may also be generated by in vitro activated B cells (see US Patents

5,567,610 and 5,229,275).
(vi)  Antibody fragments

[0120] In some embodiments, the antibodies are antibody fragments. Various techniques
have been developed for the production of antibody fragments. Traditionally, these fragments
were derived via proteolytic digestion of intact antibodies (see, e.g., Morimoto et al., Journal
of Biochemical and Biophysical Methods 24:107-117 (1992) and Brennan et al., Science
229:81 (1985)). However, these fragments can now be produced directly by recombinant host
cells. For example, the antibody fragments can be isolated from the antibody phage libraries
discussed above. Alternatively, Fab'-SH fragments can be directly recovered from E. coli and
chemically coupled to form F(ab'), fragments (Carter et al., Bio/Technology 10:163-167
(1992)). According to another approach, F(ab'), fragments can be isolated directly from
recombinant host cell culture. Other techniques for the production of antibody fragments will
be apparent to the skilled practitioner. In other embodiments, the antibody of choice is a single
chain Fv fragment (scFv). See WO 93/16185; US Patent No. 5,571,894; and US Patent No.
5,587,458. The antibody fragment may also be a “linear antibody,” e.g., as described in US
Patent 5,641,870 for example. Such linear antibody fragments may be monospecific or
bispecific.

[0121] In some embodiments, fragments of the antibodies described herein are provided. In

some embodiments, the antibody fragments are antigen binding fragments.
(vii)  Bispecific antibodies

[0122] In some embodiments, the antibodies are bispecific antibodies. Bispecific antibodies
are antibodies that have binding specificities for at least two different epitopes. Exemplary
bispecific antibodies may bind to two different epitopes. Alternatively, a bispecific antibody
binding arm may be combined with an arm that binds to a triggering molecule on a leukocyte
such as a T-cell receptor molecule (e.g. CD2 or CD3), or Fc receptors for IgG (FcyR), such as
FeyRI (CD64), FeyRII (CD32) and FeyRIII (CD16) so as to focus cellular defense mechanisms
to the cell. Bispecific antibodies can be prepared as full length antibodies or antibody
fragments (e.g. F(ab'), bispecific antibodies).

[0123] Methods for making bispecific antibodies are known in the art. Traditional
production of full length bispecific antibodies is based on the coexpression of two

immunoglobulin heavy chain-light chain pairs, where the two chains have different
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specificities (Millstein et al., Nature 305:537-539 (1983)). Because of the random assortment
of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a potential

mixture of 10 different antibody molecules, of which only one has the correct bispecific
structure. Purification of the correct molecule, which is usually done by affinity
chromatography steps, is rather cuambersome, and the product yields are low. Similar
procedures are disclosed in WO 93/08829, and in Traunecker et al., EMBO J., 10:3655-3659
(1991).

[0124] According to a different approach, antibody variable domains with the desired
binding specificities (antibody-antigen combining sites) are fused to immunoglobulin constant
domain sequences. In some embodiments, the fusion is with an immunoglobulin heavy chain
constant domain, comprising at least part of the hinge, CH2, and CH3 regions. In some
embodiments, the first heavy chain constant region (CH1) containing the site necessary for
light chain binding, present in at least one of the fusions. DNAs encoding the immunoglobulin
heavy chain fusions and, if desired, the immunoglobulin light chain, are inserted into separate
expression vectors, and are co-transfected into a suitable host organism. This provides for great
flexibility in adjusting the mutual proportions of the three polypeptide fragments in
embodiments when unequal ratios of the three polypeptide chains used in the construction
provide the optimum yields. It is, however, possible to insert the coding sequences for two or
all three polypeptide chains in one expression vector when the expression of at least two
polypeptide chains in equal ratios results in high yields or when the ratios are of no particular
significance.

[0125] In some embodiments of this approach, the bispecific antibodies are composed of a
hybrid immunoglobulin heavy chain with a first binding specificity in one arm, and a hybrid
immunoglobulin heavy chain-light chain pair (providing a second binding specificity) in the
other arm. It was 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 molecule provides for a facile
way of separation. This approach is disclosed in WO 94/04690. For further details of
generating bispecific antibodies see, for example, Suresh et al., Methods in Enzymology
121:210 (1986).

[0126] According to another approach described in US Patent No. 5,731,168, the interface
between a pair of antibody molecules can be engineered to maximize the percentage of
heterodimers that are recovered from recombinant cell culture. In some embodiments, the
interface comprises at least a part of the Cy3 domain of an antibody constant domain. In this

method, one or more small amino acid side chains from the interface of the first antibody
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molecule are replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory
"cavities" of identical or similar size to the large side chain(s) are created on the interface of
the second antibody molecule by replacing large amino acid side chains with smaller ones (e.g.
alanine or threonine). This provides a mechanism for increasing the yield of the heterodimer
over other unwanted end-products such as homodimers.

[0127] Bispecific antibodies include cross-linked or "heteroconjugate” antibodies. For
example, one of the antibodies in the heteroconjugate can be coupled to avidin, the other to
biotin. Such antibodies have, for example, been proposed to target immune system cells to
unwanted cells (US Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360,
WO 92/200373, and EP 03089). Heteroconjugate antibodies may be made using any
convenient cross-linking methods. Suitable cross-linking agents are well known in the art, and
are disclosed in US Patent No. 4,676,980, along with a number of cross-linking techniques.
[0128] Techniques for generating bispecific antibodies from antibody fragments have also
been described in the literature. For example, bispecific antibodies can be prepared using
chemical linkage. Brennan et al., Science 229: 81 (1985) describe a procedure wherein intact
antibodies are proteolytically cleaved to generate F(ab'), fragments. These fragments are
reduced in the presence of the dithiol complexing agent sodium arsenite to stabilize vicinal
dithiols and prevent intermolecular disulfide formation. The Fab' fragments generated are then
converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is then
reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is mixed with an
equimolar amount of the other Fab'-TNB derivative to form the bispecific antibody. The
bispecific antibodies produced can be used as agents for the selective immobilization of
enzymes.

[0129] Various techniques for making and isolating bispecific antibody fragments directly
from recombinant cell culture have also been described. For example, bispecific antibodies
have been produced using leucine zippers. Kostelny et 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 region to form monomers and then re-oxidized to form the antibody heterodimers.
This method can also be utilized for the production of antibody homodimers. The "diabody"
technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has
provided an alternative mechanism for making bispecific antibody fragments. The fragments
comprise a heavy chain variable domain (Vy) connected to a light chain variable domain (Vi)
by a linker that is too short to allow pairing between the two domains on the same chain.

Accordingly, the Vi and Vi, domains of one fragment are forced to pair with the
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complementary Vi, and Vi domains of another fragment, thereby forming two antigen-binding
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv
(sFv) dimers has also been reported. See Gruber et al., J. Immunol. 152:5368 (1994).

[0130] Antibodies with more than two valencies are contemplated. For example, trispecific

antibodies can be prepared. Tutt et al., J. Immunol. 147: 60 (1991).
(viii)  Multivalent Antibodies

[0131] In some embodiments, the antibodies are multivalent antibodies. A multivalent
antibody may be internalized (and/or catabolized) faster than a bivalent antibody by a cell
expressing an antigen to which the antibodies bind. The antibodies provided herein can be
multivalent antibodies (which are other than of the IgM class) with three or more antigen
binding sites (e.g., tetravalent antibodies), which can be readily produced by recombinant
expression of nucleic acid encoding the polypeptide chains of the antibody. The multivalent
antibody can comprise a dimerization domain and three or more antigen binding sites. The
preferred dimerization domain comprises (or consists of) an Fc region or a hinge region. In this
scenario, the antibody will comprise an Fc region and three or more antigen binding sites
amino-terminal to the Fc region. The preferred multivalent antibody herein comprises (or
consists of) three to about eight, but preferably four, antigen binding sites. The multivalent
antibody comprises at least one polypeptide chain (and preferably two polypeptide chains),
wherein the polypeptide chain(s) comprise two or more variable domains. For instance, the
polypeptide chain(s) may comprise VD1-(X1),-VD2-(X2) ,-Fc, wherein VDI is a first variable
domain, VD2 is a second variable domain, Fc is one polypeptide chain of an Fc region, X1 and
X2 represent an amino acid or polypeptide, and n is O or 1. For instance, the polypeptide
chain(s) may comprise: VH-CH1-flexible linker-VH-CHI1-Fc region chain; or VH-CH1-VH-
CH1-Fc region chain. The multivalent antibody herein preferably further comprises at least
two (and preferably four) light chain variable domain polypeptides. The multivalent antibody
herein may, for instance, comprise from about two to about eight light chain variable domain
polypeptides. The light chain variable domain polypeptides contemplated here comprise a light

chain variable domain and, optionally, further comprise a CL domain.
(ix) Other Antibody Modifications

[0132] It may be desirable to modify the antibody provided herein with respect to effector
function, e.g., so as to enhance antigen-dependent cell-mediated cyotoxicity (ADCC) and/or
complement dependent cytotoxicity (CDC) of the antibody. This may be achieved by
introducing one or more amino acid substitutions in an Fc region of the antibody. Alternatively

or additionally, cysteine residue(s) may be introduced in the Fc region, thereby allowing
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interchain disulfide bond formation in this region. The homodimeric antibody thus generated
may have improved internalization capability and/or increased complement-mediated cell
killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med.
176:1191-1195 (1992) and Shopes, B. J., Immunol. 148:2918-2922 (1992). Homodimeric
antibodies with enhanced anti-tumor activity may also be prepared using heterobifunctional
cross-linkers as described in Wolff et al., Cancer Research 53:2560-2565 (1993).
Alternatively, an antibody can be engineered which has dual Fc regions and may thereby have
enhanced complement mediated lysis and ADCC capabilities. See Stevenson et al., Anti-
Cancer Drug Design 3:219-230 (1989).

[0133] For increasing serum half the serum half life of the antibody, amino acid alterations
can be made in the antibody as described in US 2006/0067930, which is hereby incorporated

by reference in its entirety.
(D)  Polypeptide Variants and Modifications

[0134] Amino acid sequence modification(s) of the polypeptides, including antibodies,
described herein may be used in the polypeptide formulations with reduced viscosity and

methods of making the polypeptide formulations with reduced viscosity.
(ii) Variant Polypeptides

[0135] "Polypeptide variant" means a polypeptide, preferably an active polypeptide, as
defined herein having at least about 80% amino acid sequence identity with a full-length native
sequence of the polypeptide, a polypeptide sequence lacking the signal peptide, an
extracellular domain of a polypeptide, with or without the signal peptide. Such polypeptide
variants include, for instance, polypeptides wherein one or more amino acid residues are
added, or deleted, at the N or C-terminus of the full-length native amino acid sequence.
Ordinarily, a TAT polypeptide variant will have at least about §0% amino acid sequence
identity, alternatively at least about any of 85%, 90%, 95%, 96%, 97%, 98%, or 99% amino
acid sequence identity, to a full-length native sequence polypeptide sequence, a polypeptide
sequence lacking the signal peptide, an extracellular domain of a polypeptide, with or without
the signal peptide. Optionally, variant polypeptides will have no more than one conservative
amino acid substitution as compared to the native polypeptide sequence, alternatively no more
than about any of 2, 3,4, 5,6, 7, 8,9, or 10 conservative amino acid substitution as compared
to the native polypeptide sequence.

[0136] The variant polypeptide may be truncated at the N-terminus or C-terminus, or may

lack internal residues, for example, when compared with a full length native polypeptide.
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nucleic acid fragment encoding a desired variant polypeptide, by polymerase chain reaction
(PCR). Oligonucleotides that define the desired termini of the nucleic acid fragment are
employed at the 5' and 3' primers in the PCR. Preferably, variant polypeptides share at least
one biological and/or immunological activity with the native polypeptide disclosed herein.
[0137] Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues, as
well as intrasequence insertions of single or multiple amino acid residues. Examples of
terminal insertions include an antibody with an N-terminal methionyl residue or the antibody
fused to a cytotoxic polypeptide. Other insertional variants of the antibody molecule include
the fusion to the N- or C-terminus of the antibody to an enzyme or a polypeptide which
increases the serum half-life of the antibody.
[0138] For example, it may be desirable to improve the binding affinity and/or other
biological properties of the polypeptide. Amino acid sequence variants of the polypeptide are
prepared by introducing appropriate nucleotide changes into the antibody nucleic acid, or by
peptide synthesis. Such modifications include, for example, deletions from, and/or insertions
into and/or substitutions of, residues within the amino acid sequences of the polypeptide. Any
combination of deletion, insertion, and substitution is made to arrive at the final construct,
provided that the final construct possesses the desired characteristics. The amino acid changes
also may alter post-translational processes of the polypeptide (e.g., antibody), such as changing
the number or position of glycosylation sites.
[0139] Guidance in determining which amino acid residue may be inserted, substituted or
deleted without adversely affecting the desired activity may be found by comparing the
sequence of the polypeptide with that of homologous known polypeptide molecules and
minimizing the number of amino acid sequence changes made in regions of high homology.
[0140] A useful method for identification of certain residues or regions of the polypeptide
(e.g., antibody) that are preferred locations for mutagenesis is called "alanine scanning
mutagenesis” as described by Cunningham and Wells, Science 244:1081-1085 (1989). Here, a
residue or group of target residues are identified (e.g., charged residues such as Arg, Asp, His,
Lys, and Glu) and replaced by a neutral or negatively charged amino acid (most preferably
Alanine or Polyalanine) to affect the interaction of the amino acids with antigen. Those amino

acid locations demonstrating functional sensitivity to the substitutions then are refined by
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(1) non-polar: Ala (A, Val (V), Leu (L), Ile (1), Pro (P), Phe (F), Trp
(W, Met (M (2) uncharged polar: Ay (Q, Ser (S), Thr (T), Cys (O, Tyr
(Y), Asn WN)Z;)ll@'llesoQ) (3) acidic: Asp (D, du (E) (4) memuszommm@s() Arg
(R, Hs !h_g [0143] Alternatively, naturally occurring residues may

di vi dednfr ‘b‘l%fﬁﬁiﬁr Bpdhey VaRIt DA Bhios, |th%51€6ﬁa)f ﬁutﬁflaﬁ@rlt Tlas, whils thw’éFF é‘fihobl c:

Nor | ethﬂ?&i&CQ&Ia{ @Iﬂﬁﬂ) a(\,/ﬁlseqd'e?lge V%ka%ion ?g%re%am c S a]_ysI,Ok E%gn"l%@? %SI dues

t hat I nenoehoe b@tpaendmtammrmdt Ed)n cmamp(a yq arfatyae tlﬁererﬁeramd af:a natptionTytra,  Phe.
given site, ala scanning or random mutagenesis is conducted at the target codon or region and
the expressed antibody variants are screened for the desired activity.

[0141] Another type of variant is an amino acid substitution variant. These variants have at
least one amino acid residue in the antibody molecule replaced by a different residue. The sites
of greatest interest for substitutional mutagenesis include the hypervariable regions, but FR
alterations are also contemplated. Conservative substitutions are shown in the Table 1 below
under the heading of "preferred substitutions”. If such substitutions result in a change in
biological activity, then more substantial changes, denominated "exemplary substitutions" in
the Table 1, or as further described below in reference to amino acid classes, may be

introduced and the products screened.

Table 1.
Original Exemplary Preferred
Residue Substitutions Substitutions
Ala (A) Val; Leu; Ile Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser; Ala Ser
Gln (Q) Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly (G) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
Ile (I) Leu; Val; Met; Ala; Phe; Norleucine Leu
Leu (L) Norleucine; Ile; Val; Met; Ala; Phe Ile
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
Phe (F) Trp; Leu; Val; lle; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
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[ 0144] Non-conservative substitutions will entail exchanging a nenber of
one of these classes for another class. [0145] Any cysteine residue not

i nvol ved WO 20/1730Ni ng t he proper conformati on of the &OTIUSOUY/ 0280 may be
substituted generally with serine to inprove the oxidative stability of

t he nol gcl€vand pr gdlentewa bty Riet Aty Nedéucidei ng. Converlsel y, cydtei ne
bond(s) ™Ay be added to0 the polypeptide tO Iinprove its stabifity
(particularly where the antibody is an antibody fragnment such as an Fv

f r agmer0)]42][ O34BtanAalpaodificaticas lity therbédlegicacropapeesaff thufpdypdptitie arral vari ant

i nvol ves substituti one or . mpre hypervariabl e regi on_residues of a parent
ant i bodyy°YBPY: cd by ﬁag‘éﬁﬁgzgé‘gs%ﬁtﬂ‘?%M?%ff[eéé‘ﬁ’é‘_ gy, in g_effé%tlﬂntm%ga\va%gi%}n_t (s)
sel ect afle §iRlcukdbtREPOIPSPBIOPIRAEnc A [He RAVR tlerRFQNRBnLiO L oGk las RERRESL | s
relative to the parent antibody fromwhich they are generated. A conveni ent
way f orheljerd epfpinpagios(bhthe gbasgd erutydenpabigigir ofdabg Bolepwlo hitbe tagget pif, pi/(c) the

mat ur aty i | . I l, - R v-ar i i sites
o g, - oy 08 BARIRLHNS Bl Bay o ik SRR o SHREINEL LA Brp BBt e
at eachhai tide cAdiss @ntAi. boHyhniager avb&hdntivrsy geord ai. agp. 8€/ 5Y W orth Publishers,

2011/ 01733QPCT/ US2010/ 044258 di spl ayed i n a nonoval ent fashion from

filaneﬂ?%ﬁ_o . &> articles as fusions to the gene |1l product of M3
packaged wi t(nj fhrSastdt. RAY(H OV (vIgu PhAge s gp By bk (‘FWT'r??Wi.l\%t?M)he“ .
screened for their biological activity (e.g., binding affinity) as herein

di scl osed. (@ wicHared polirdeht ((DySaahdil tatle, (gxz?ii@mﬂénr (BbKen (R dn(@i t es for
nodi ficatio . ani i nmut agenesi s can be perforned to identify
hypervariabRg)%%ggégﬁégﬁsag Qpcontributing significantly to antigen

bi ndi ng. Al t(éymaict Lyd (K), drg @ddiisibnal |y, it nmay be beneficial to analyze a

cryst al ucture of . the antigen-anti.pody c Lex t.o identify contact
ooy ot o gl chtirma Rt Pl R S PRl ol S G bba GRAO Ao

nei ghbafdengaimgsbstuas: are candi dates for substitution according to the
techni ques el aborated herein. Once such variants are generated, the panel

of vari ants (LshlghebiceiodgcinerMeniMy Vak Lgedls: i bed herein and anti bodi es

W t h superiQQ)&kggﬁﬁgmgﬁﬂkncﬁpgmpthggg(mglevant assays may be sel ected for
further development.” [0147] Another type of amino acid variant of the

pol yepti de dBi&ndic:t4hse, Ohi; gi nal gl ycosyl ation pattern of the anti body. The
pol ypepti de copprise ,non-amno acid noieties. For exanple, the
polypeptide( fmgeﬁgr%§%£§%ated. Such gl ycosylation may occur naturally
duri ng expr g$picaiduafthdt ieflupadeyheiptoridetaiion: Gie Paast cel | or host organism or
may be a deliberate'quhfi%%tion arising fromhuman intervention. By
altering is FEURRASEILR NG "8Fe or nore carbohydrate rieties found in the
pol ypeqou4ig, RBA/OfiscAd@iveguiditutiohs Wl entsil ¥edatiak b @hensbel 86 ofd I théde€ NOt
present in the polypeptide. [0148] d ycosylation of polypeptide is

t ypi caldlassesifonanothgriciasked or 0-1inked. N-linked refers to the attachment of
t he car dr I; he. sj hai . ] eS| The
tripepﬂpggﬁsegégﬁgﬁé8%§%§@53P§@§§9§%ﬁpﬁgﬁgﬁgnggggigéﬁﬁghgﬁPﬁggﬁﬂﬁﬁ%, wher e
X i's anytibsdydls@miagl bexespitut@l, gbndrally aite séhe, tcigqgovd the oxiRleauenssstyf @r
enzymatjc attachnment of the carbohydrate noiety to the asparagi ne side
chai n. Urmglechlang peseRcabespnesroREpkiag. ¢oeselys FYeGing B@%@d@@%&e@dd% to

pol ypept : L i i : A : cosyl ati on
ot o o o PENBSERE 12 rRRt AP HREILG SRR R afinit MEFRIGY O

gal act dsmment suchlasae Rvdragnteyigr oxyam no aci d, nost comonly serine or

t hr eoni al t hough 5- hydroxyprol.ine or. 5-hydroxylysine may. also be used.
{0140 ARIE | Srrodioryontishes PR S prigetiignintnges e e rLe et ent Iy
acconplm&la%? Y a1 S ol (LR8uABrRGaRG Qnt%qng.@a%uﬁlfanitza@snm{odgpnt ains one
or nore of Re above-gescrlbed tripeptide sequences (for N |inked

gl ycosybaeraly, thetresijtingTheianl($) sckatted homfmither degelopmasideilihave irepreded t i on of ,
or substitution by. one .or re seri r .t hreonj ne residue o the
sequendaoBRier HRoBY T RIS it T 2t ot #EIPoBY fiPHIER BN oSS PEFTRR ) ¢ og)
[0150] dJ3avenedt v@@_fﬁﬁ%@l@fﬁﬁﬂg 3hich MMb@RLtGT] PLESRNMNVONed mnn?hmﬁaﬁérd@si@y be
acconpl i shed chemcally or enzymatically or by nutational substitution of

codons Rhagddisplgy fRiethnbensrad diypery esibissiontiies Gt &7 4809 argapgtodde

gl ycosy, i j.cal. LC Q) i te i,

J0157 o5 BB TaIBlEGRG SELUERDN, B O e TP B Aol epnersied o

cl eavage of carbohydrate noieties on pol ypeptides can be achieved by the
use of a variety of endo- and exo-gl%gosidases.



[0151] Ot her nodifications include deam dation of glutam nyl and
asparagi nyl residues to the correspondi ng glutanyl and aspartyl residues,
respect i Webyeo1iasoxyl ati on of proline and |ysine, phospadrose@Evioss2sef

hydr oxyl. gi;r oups of seryl or thr eor%yl resi dues, nethylation of the a-am no
gr oups BPI3xpdiiha mogeyiiantfashighgomifdamentaes rhage patislen as fusions (¢ deigshe B1 t he

N-term 08 ' ' : i r r P
i mer 1S oo 3RS P T ay G BRI ke bRLT B RELAR ol Riscriontd

nmodi f i ddr iheirdialagicilacfivityriech) birding affolige ad Bseiaatigidsed.g ordee tpuleytpiypt | de
fused to ot her, heterol pgous pol ypeptide qor .am no acid sequence. In sone
enbodi féh @?teé{yewmh?%r%tﬂ%e%ﬁf for §adigg, aiarflﬁ%fcaﬂmas PRHRECHTIY IO de wi th
a tag RRIMARRS icd8e My ApRVAYILHER oA rERIERRENABuMIY GBnifiRaYttb-ahAgerANnt | body
can selectively bind: e epitope tag is generally placed at the am no- or
car boxHindieg.mMitarsatoklyt headsivligpedpt it day b¥ hengiced ¢émemlpfe asurgtalepiutiopectithgged
forms of .the | vpeptide ca det ected usin anti bod ainst.the tag
ol ypedtie ety SBinpliRaf SnGB GRlSEReRs fEb iy i Ahived? BN BRI RB de 1 o
be readichcpPrekidhiésethdngi hbbiing fexidped Ak iciatili A8 b kitGtiAmioaAtdordiag tathel body or
another type of affinity matrix that binds to the epitope tag. [0153] In an
al t er ndeshpequeprblabipratedtheraimOnerishely Yariants| ase pensrated; theopapel @fevasiantgdi on of t he

pol ypepg ] ] Lir partici i

monogt bESiet bl TOSHNRE ek Bl RBEEL S Rpd TR MPreot e e 1 e

to as aforeireiBumoasiagsingy pe séecteds fd finelieidaveldpigerter m " i rmunoadhesi n”

desi gnat es_anti body-1i ke npl ecul es. which conbi ne t he bi ndi‘ngl specificity of
a

a het erl814goudnpbeityas of yBINC AFId gt ihg Polyeniide pleis theeigpalrelyrosylamn of
. > t af = er . !
o T i g de e QLB i URRBdc bbb ton. dtfe W THAABACRL AR | o

whi ch itke pollgpeptidh amytHeezlpautsylged. Swbhagyddsylatiommdy bradinagralytdurofe an ant i body
(i.e., is "hetefol ogous"” and an i ogl obul.i n const ant mai n sequence.
The  adrfaBrei g bt D6 POReptfR AAABLFAI o aL R onaan 0 SRR | guous

am no %bcﬁﬁ@a&ﬂiﬂ%&‘i‘éﬁg%’ﬂ?hh&h@&t&beﬂtﬁﬁﬂ%y?ah@mﬁg R @él@tﬁlr%cgne%rhﬁﬁ@pt or or a

l'igand. The i munoglobulin constant dondin sequence in the inmunoadhesin
may be webtchydiete meiotesioynd mthaeglypbriidenanderciddag dng@r mor¢ gigeosylatigGsBes or

| gG 4 subtypes, | (including 1gA-1 and IgA-2), I1gE 1gD or 1gM [0154]
The Ig tﬁﬂs%%ﬁ%t pﬁ?sg@[elglé%f I))/éimeéﬁ%&ﬁe the substitution of a soluble
(t r ansmedglanglydosspitivondstpetyedp@de ik Basdlyali@e) NfRksd of Odinkel YReRkederébd
pl ace of at |east one variable region within an Ig nol ecule. In a

f

par t i cup & 3itaghaertrof g earpdarsEnmoicthe therfideelginpling asppiagingieygdye. The
2011/ 017 i 0/.044258 i | ) 1e hi nge,
G P SRR DAAARE L OGRS ol Il bl S ERE 580 it 19

[ 0155] athkexeeptypelpid, de thorecugetiomsquatbiyiee por cdeyrhaidattaahimemnsofwhd h reduced
vi scosity and nmet hods of naking pol ycge-pti de formulations with reduced
vi scosi®PaRigrafreneish] taght a@aging sidFichriox L Busadiriiesieholadthg ¢HBSt her apeuti ¢

agent , @, Ribodenbisah b @%F'(ﬂz[ Aed PFbibnd iRRY Bkl |y active

t oxin o?p%gcter aeP, Sfung)g}s',p anqtr? %r g(%nennaa?g%rc?sgﬁﬂfo or fraélnents t her eof ),
or a r glywaghiiverdfaeotothe aftachement af oredifobonjgagai-ayeylfdiGedaniine wokbesapeut | ¢
agents u?eful hg t he generation of suqh conj ugat es ca}]ﬂ be u;ed. n

addi t i STOSEAS § REEEOE TR0 AEIC; RS SORI R Y AT o SHERRIEC-HBPUY t hat  can be
used i NGlIHAS pAIIRBLRSHyardty GRAl tnayPbNGledg active fragments of diphtheria
toxin, eéxotoxin A chain (1yr om Pséudononas aerugi nosa), ricin A chain, abrin
A chai n014dedddiionot plcesylalophiesiartbe polypdpside it eonvémentiy aqspmpbshed by

di anthin proteins, Phytolaca anericana proteins (PAP PAPI | , and PAP-S),
R R T B e R R e SR R T

i nhi bi ttepeptidielsedieRcesNtdrageihkédglyéR§tatibs kg MheieROIBYH @idy, ol B RiSdeby @ed t he
tricothecenes. A variety of radionuclides are available for the production
of r adiageBionpgaArsgbHENEINEDt PHR 8L MEseasne 8! thironingaegdyasito thezequengg ofifhe 9ox |
z original antibody (for O-linked glycosylation sites).

[0150] Removal of carbohydrate moieties present on the polypeptide may be accomplished
chemically or enzymatically or by mutational substitution of codons encoding for amino acid

residues that serve as targets for glycosylation. Chemical deglycosylation techniques are
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Y and 186Re. Conjugates of the polypeptide and cytotoxic agent are nade
using a variety of bifunctional protein-coupling agents such as

N- succi niwDayW/@7338- pyridyl dithiol) propionate (SPDP), PCriusotlaiogi2ame (1 T),
bi functional derivatives of imdoesters (such as dinethyl adipimdate HCL),
act i ve kosparig thesyibnddesefitedc EnpinatigyileayuertspebrhydingdRyigdes qskrlrpeggdes

gl utar i L S S, 101 zazi dobenzoyl)
exancaian nart gty PR GARE I S LB N AR

bi s- ( p-[@12onOtheb enddichieet inyludan échnadative) of giuthmogy ambispsragsiyttesalset © yene
2, 6-diisocyanate)., and bis-active fluorine conpound uch :

15 di fthes raazpan%%glwagwé AP AR HEPIdBSSa FRSPEETVEYy F@H’gﬁﬁﬁ%h%fpé%ﬂﬁ e be

pr epar gd.; i i i : YAT B}
R A S L L

tri am repengmapedf ysiaei agineé, DXPjtidige side elvany heatylatdrediahe ANgteaganat f or
conjugati.on of ra ionugleog”de.tq»t e gﬁhygeptide. [ 0157] Conjugates of a
polypeﬁPPa%EQH&HB 980" AbY & 'SHREMT FbT¥¢u#'e " Poxi ns, such as a calicheani cin,
mayt ansinoj ds, ~a trichothene, and CC 1065, and the derivatives of these
toxins(Pﬁg%”%%V7‘ﬂ&%?ﬁdﬁbtivity, are al so contenpl ated herein. [0158]

Mayt ansi noids are mtototic inhibitors which act by inhibiting tubulin

pol ymerlP¥2]i okhe palypaptide desciigied herpigrmayshs modidied ipanvay éo Exgy chipeli¢an shrub
Mayt en sl Eyolo] i 1 er obes
R e e
Synt hetacel segyd¢rensinisomeantodandnvghichaserandolandt ogupessedd fusion of the

2011/ 017330PCT/ US2010/ 044258 t hereof are al so conteﬂpgatedh There are nmany
i nki ngngpeap RHOMIS PPIYRRPUST I OrPREKP TR FIOPDEPY TR AHaht ST HOP Y

conj ugahRSelet el A9Fhe 'itogé(%g@é ?@ne} 185l SEIHRSBAND-br YarBox FakrmiNgs of
5,208, 020. The I'i nki ng groups incfude disufide groups, thioether groups,
aci d | ah¢ pelypemidpsThepprescokabi sueh gpivenestag grelgbirdastethe ablybeptgiecapbe detected

est erase. | abi | oups s .di scl os in the above-identified ent s,

G sul FrameenERrSeiREr: fF st EPTge st a0t Ch YEGP LR RRLR HEy be
at t achefblfptidetonRybANR fiRifidd W0 laefMtyepdificHAsd &Sy ROStta@NHtbEBRANALMGr ON
the type of the link. For exanple, an ester |inkage may be formed by

react i orpawh difinithipdiroxthnt iyndsip thesemgpetigvent i onal coupling techni ques. The
reacti y pccur. at th - .t on having a hydroxyl . graqu C 14
poci t1 MY Rra R REphedyREE i SRR bR Reidl SithnsSetiten W
hydr oxyolypeptifls wathén ifituGoA0bylasdiid guntididmiregion ohyitlneiyhoJstailip. Féim a
preferred enbodi nent, the |inkage is forned at the G 3 position of

mayt ansSentdprny oy chimagricanolssiie Gdiseetpddops Zhdimamoadiinghts Wed i nt er est
conpri : ept | i: g ] r; i LC ecul es.
The: cal T LAR Y ReRah R RARLIDR fihaleR ARG B Oty FHEACbEb e T

doubl e-shdiagsieedifloN of i datesol agows pbiypeptidrolaar adheria Bnw itla tHe@fifectoFGunctibies of

preparation of cgnjugates of. t calicheamcin faml|y, see, e .g., US Pat.
No. 5, 7@21}@%{ bajip a%sm_ﬁogﬁlaﬁ ﬂ@gﬂ@}fy, & m&mﬁ]&%swys\xﬁfn@ﬁ%@% $8d
i ncl udeymiRytciakEqate Witifeadtstr@ bMiing spedtficitPiltich N AR&L Kb delanti FHAG and

Qi. Another anti-tunor drug that the anti body can be conjugated is QFA
whi ch irsceamitamtanfl diratieg siBotfangatibadye@m, o 'hemndo QA handean mmaeldbuliar  si t es

f acti d, do. not di t he pl nb . _Therefore, cellul
(ot ake QrGHasERg Sre R b e SE ot epeR dBTC R ghe A sl Yool B
i nt er nalohgatdu@ AnGi CaLid Ye@BR@N©aHrishei ot 1ayit e Bidmhealit @€ h Secep@2 611 liEhduer

antitunor agents that can be conjugated to the pg%épeptidesof t he invention
i ncl udelBanuuneelobplip gesginh dompincequenEa i thadnBuneadhesn mayie obtaeed fzpm| y of

| ect i ? I I 1€l 0S.
[B162] A LORSSulsBa KB e r TR0 RGE: recly sl O IAGRAM TR,

pol ypepinddgAandie&, taypolend Wit h nucl eol ytic activity (e.g., a ribonucl ease
or a DNA endonucl ease such as a deoxyri bonucl ease; DNase). [0163] In yet
anot herl0&HodT hele fusiopepisiryie piclugs t%/%s@.st,ltuaﬁ@ Phd eglyPlpdransacadiisgat ed to a
"receptr.: - avi g il zat ' I8 1.ng

aner of o S St B A L plybeskiiEh Bel Bt d NIRRT R EREHBED, o

f ol | owedithiy an égowddculef Irunpotiodadty pjefigatdeenifodiméiethe immuhaglbladinuskiog a

cl earing agent and then adm nistration of a "ligand" (e.g., avidin) which
is conjugated to a cytotoxic agent (e.g., a radionucleotide). [0164] In
sone enbodi nents, the polypeptide may be conjugated to a prodrug-activating
enzynme whi ch converts a prodrug (e.g.S a peptidyl chenot herapeutic agent)
to an active anti- 3



WD 2011/ 017330PCT/ US2010/ 044258 cancer drug. The enzyne conponent of the

i munoconj ugat e i ncl udes any enzyne capable of acting on a prodrug in such
a way Sso We20n/ugsert it into its nore active, cytotoxi ®CTarsae10J0@L6%]
Enzynmes that are useful in the nmethod of this invention include, but are
not | i rin¢lagesithe higeg Ak nanddpids on sedunee, §&hyCHe apd EBnvesionsgy an 1gG1

phosphg} g.gq0t ai ning prodrugs into free drugs; arylsulfatase useful for
converting sul fate-containing prodrugs into free drugs; cytosine deam nase
usef ul %lg%iggvlggéggunqggtoxic 5-fluorocytosine into the anti-cancer drug,
5- flud} ar’zda ey pro &88e5, such as serratia pr ot ease, thernolysin,

subtilisi car bo ept.i dases.and cat.hepsin such as, cat hepsins and L),
That a8t he PRV PBHy SRR i BpRaRtas CORUHRG e GHRBGS SIS oo dr ubs:
D- al anyh&RsRBHRARJ ﬂﬂ?lf‘e%ﬁdé' s&hidlatfoRs weBRVAICkH RBCcHIQIRHOS dddlzakanbai n

D-am no acid substituents; carbohydrate-cleaving enzynmes such as

B- gal acytddxiasgend sechsurcnineihgzapeuticsedent, afgspwdankiditeiyragent ¢ cudy (ag-eah
prodru %zi ngt(i)cailr Ez'\1eti dertl()lgi%; of %hcl:tar%laﬁl%sa UI%E‘I l()Ilr ar];io ral gr? nl\rllerrtfjran e%is ggreof) or

deri vati z€4* Wit § “B Y actans Thto f r'ée dPugs; analpe S YT M das€s Such

as penigLialiiohtivé isdtbskag.e., @radi6dingidatd)n G ami dase, useful for converting
drugs derivatized at their am ne nitrogens with phenoxyacetyl or

phenyl d0836]1 gheonpderapatisagentyapsful infhozamesdionofigich caniugpisaran g ysed. In

antl bOgLJdﬂﬁio‘M éﬁ}gﬁ{aﬁé({@[dcﬁv@%&hﬁ’s' andh £raBheResKRQWEE thik i Be ?Eetd iﬁﬁud@@@ﬁ%@ﬁa’ can
be used to convert t prodrugs of the i1nvention into free activ rugs.
(1v) OAehaipdibobindAnraichies fraypentobf diphthkamtoximdkbtiogmt A ohaioffrome pol ypepti de
conprises |inking the polypeptide to one of a variety of nonprotei naceous
pol ymerlseugomonas 6‘81“91@9??61 14 AgfRpdh |a!¢>r%§| b FIAdErfn gf spad). alpha-sarcin,

pol yoxyglkdleS A& aii pRiteif © R TR Hbeoths A YDA RN M6REnsAPAPPP AT QRY! ene
gl ycol . The polypgptlde al so ﬁay be entrapped in crocapsul es prepared,

f or exdingf-8), hymedavehwatiio mhiteehruguescromn, sypaontes didicinalis pdiity e gekatin.on
(for exanpl hydr oxynet hyl cel.| ul ose or ati.n-m crocapsul es .and

bol v-  HaCRer TR e PeiE et By g berpomme g sE LB St RO ARHEB ato! dat ar ug
del i verydisysdiRIe® arefaQhil YR kiR, prbdREISA B FadicoRHiIFhRd FbRpOSRRE&mMples
ﬁleOGﬂU|SIOﬂ§“ B@n%a£Q%tlcle§6and nanocapsul es), or ‘i n macroemnul si ons.

Such t éatindeudsl. arle dinsclYosed |Re. Romiuggesnt Sieple fedeandeatotSat agriésre 16t h
edition lo, A . Fd.,..£1980) . .Cht aini ng Pol eptides .fo in the
For mi ariBnitis A aishtenpit e pRRb A B e i BN RN ' one
and netgyeidslditRLy progidnite (SPDPrainbehiclbihe(ITE thifusd tiiganddriadsesvslimidoaear i n
the art, including the reconmbjnation nethods. The tqllomﬁgggsections

provi de Sy yakrerhyeasapianidnie Hhdderchue Res (Subas girtraamEdopelyUsiaitshods2ss
(1) o el st dsey SAL bl e LS B rcappeed
i ncl udeiPliAzaridmfdNAvatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-
2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in Vitetta
et al., Science 238: 1098 (1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for
conjugation of radionucleotide to the polypeptide.
[0157] Conjugates of a polypeptide and one or more small molecule toxins, such as a
calicheamicin, maytansinoids, a trichothene, and CC10635, and the derivatives of these toxins
that have toxin activity, are also contemplated herein.
[0158] Maytansinoids are mitototic inhibitors which act by inhibiting tubulin
polymerization. Maytansine was first isolated from the east African shrub Maytenus serrata.

Subsequently, it was discovered that certain microbes also produce maytansinoids, such as

maytansinol and C-3 maytansinol esters. Synthetic maytansinol and derivatives and analogues
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[0169] Pol ynucl eoti des encodi ng pol ypepti des nmay be obtai ned from any
source including, but not limted to, a cDNA library prepared fromtissue
bel i eved WO 2p0g8238 t he pol ypepti de nRNA and to expressPCI/isRo1g/odesect abl e
| evel . Accordingly, polynucleotides encodi ng pol ptide can be
convenitBefePharg Bgapw@ampﬁéﬁﬁ Aherprue mamy Bpking Eeyas éwvrlr Brihe arder paldage. The
pol ype I i or by
novn SyRRREI: ol AR AT EoRRL e SRIRME HAARRI SRR BPRRAT SLPATRE, Ol 20
For ex aﬁrm)Sei)zot ee pokiyip godupe inclielendgufien godes ahiocether gmupmmrddgihtebg:bupx,

nmol ecul e chai. such as. a li chain or a vy chai n. te heavy
chain i %)é@ 85e4PsopfiRfidased @l}ygrerm Al Go errré;»sﬂ Rle g giRsnay %ﬁ fﬁgﬁn ﬁresaéoae ‘heavy
chain qgé}ﬁc%flﬁzﬂtpa{e‘ﬁﬂ' @i@ul%%‘_}md m&}rbrtgy@rp%l: % pY‘éfl:Ilrecponp“ se three constant

domai ns ; hi nge" region. In sone situations, the
pr esend@13] aThfo}nlslteantayrbegrtt@q:hedSo desrnasamsmmq okt]le@t Maroygloyipeps.i des whi ch

('t agmerttBegienon e gy Mane Bk R shiTba e kRIS 1 AOpREp Rkt Y
F(aN) 2 waifda hydok V\g%ﬁ’bﬁﬁusm M dniveReinaBcAipin C%Edéﬁhl@ﬁéé Yhe Ria¥@d ey abdur RO
r

fragments from which the CHL and CK o domai n _has been excised. As
m ni bodi-8éoaitien awng ahydreasl Honr.dht Cokfatrostioni rhedified with dyrdoppumedyhdhi €ve

better | { di l.ent
they sHouratPaRERiicPAhER my Bl BoiR O R oS SR GRS BB
frag rreni;sfefeﬁmd Ienmsdldﬁlna the%ﬂargd isf@lnied mrth€€s3 pdwiticosttmagttardinl ai £

ot herwi se, the term "anti body" as used herein enconpasses not only whol e
antrbod9%ﬁ§W€E%P%§°$H% al so anti gen-bi nding anti body fragnents of the type
di scus bo garh: &4; t coded
polypegpﬂﬂg XﬁghgﬂﬁEﬁkgghﬁg Ieag% ne a%?o%ﬁ%hﬂ%cB%@E???S{@gﬁﬂ?n gtrve to
t he cormbsipamdcin gldinwmim 'ﬁhn:@ﬂ)mbesarﬂlcmrfemdy lof aﬂﬁhlsucsfam caﬂ;mblﬂpblf prodtubmg

f ramewor k |ons rls in tal, three, ﬂ five , seven,
i ght - dorhls Taiss TRA GRS atcOmsf Easrhitiis RaHhe gEptRfoneh’ ant no hei d
subst | tdéhju%ﬂt%s Bﬁihéfchl\{&ehﬁlénli"%nﬁﬁﬁ SRt @l fur gneWOKK. 3,201 PN Strh@c&?a?]anaﬁé’é&e@m Y,

t he pol ynucl eotides described herein may be isol at ed and/or puri f
some erffodiicheamssin whishpodybricied drdlatss butrase hetdinaitesoppl, paueb ethaC@e'é Y1 [ 0 1 7 3]

The ter sol atie cl eoti,de” d,to indicate that the . ecul e
o entAf 3P0 BgRn Bt uaRr R BBk P B B BR SP RS “been
produce@ dnfifsae B&hwalicHel@icin ind QFAGavet&eAtulhdkited 5f A@ibARId 86 nbEtehdiny
environnment. I n some enbodi nents, the pol ynucl eotides are Eurlfled

pol ynuarestheiplgsmamembems phsreiore geliwan yptdsdd dhase agrmér daaughiehitrentidd east

2011/ 0175 30PCt- eSS TR Bl B PRSP R ROSERP RIREES et are

subst arf016l]l yOgher bititeghor sgeabs thixadan bb@onjepvd it thp pblypeist desdfi thl@ﬁlveﬁltiftﬁlt itutes
the domi nant (i.e., nost abundant) polynucleotjdes present in
conposiPFlBge BENz5ireptaecisipi Yiaﬁtlmﬁﬁép%?@‘@&?‘H%Clbgﬁpfﬁ%liyﬁé agenty lﬁwrt codi ng
for a a |light chain variable domain
may benﬁgg n%ﬁﬂi%é%ﬁ%%%&%@@QQQEGSg%ﬁ%@%ﬁﬁgggpn By definition such nucleic
aci ds dﬂl]@]r sk wﬁuhermgaosllmgite tist palppiptide vely dea @ojugste houizhe Eiy@pdéd
nucl ei c cr ds con h of .said.codin ucl ei ¢ aci c@gnd of r’%I eﬂent ary
nucl ei ¢ &C(?ElHDH‘é 811 nugleolyHe eV B BISe R OISR SR g ILEN S ePdofts uer é
aci ds Qhﬁﬁ&glyﬁﬁwbgggfﬁkm&pdrf|catlon(s) may al so be nade outside the heavy
chain vari abl e domain and/or of the |ight chain variable domain of the
ant i bod§163uch et ﬁmthmemhﬂ?dl@m, the polypeptidsde.g.. sntilasty) may datconjugsted i dne or
nore nucl eot i.des ere ther nucl eo S Wi.th.the n ons
Cod ng 15500 e Lethueali ROTE Pt O ST T o laré e isthit IR B
degenerra&e%tc&eqﬁje@@e is dBpganeiél ® HepuRNcTsllewal siegansapéRmbviidédnjidae
meani ng of the genetic code in that an unlimted number of nucleotides are
r epl acefaormhearlmratlﬁry@ﬁl@star%reengmag%aﬂd thes gimitHgiration of ahlgrd” é¢-2+ REdEni no
acid s sequences may be useful
due to e| r gireg%%ug%&rr c%% [helgggﬁ Egﬁ%ﬁjequency of particul ar
codons [WnM]h lesanwsﬁﬁlm’d[rﬁdlthyhd ]btﬂyﬁe@ﬁde hiagy be@shjugmad td € plodiigyadtieasig
bacterial or mammalian cells, to obtain an optimal expression of the heavy
chai n \GAEYEHPEIHFORY FiRIOBFIE (R - |alpgmld>éﬁa?rﬁ0%rapalrﬂceagaa%q A aqtiye ppgl-
Sequences having a degree of sequence identity or sequence honology with
am no aci d sequence(s) of a pol ypeptide having the specific properties
defined herein or of any nucl eotide sequence encodi ng such a pol ypepti de
(hereinafter referred to as a "honol 6ous sequence(s)"). Here, the term
“honol ogue” neans an entity having a certain honology with the subject
am no acr d sequences and the subj ect nucl eotr de sequences. Here, the term

o o Y | I T NA =~ o o N Y L



identical to the subject sequence. Typically, the honol ogues will conprise
the sane active sites etc. as the subject am no acid sequence. Al though
honol ogy weartoal@®3be considered in ternms of simlarity @CTAIS2018/044288 aci d
resi dues haV| ng simlar chem cal properties/functions). In some

embodi rf8AE f‘i& The epsianesqerprent Ahths BRBUIRSABIVEYY Hilq%UCiEé PR eoAynieciiable of

et ude et v B el A SRR R af A R AR ORIS SSRIE for, ° "

e at
i dent i da165]pr Efpmabltyatate wsetid in b mmh&B%thdemzanuah ifctude, bwcalrcemﬂhﬂmteslequence

encodln y i de descri bed herei he subj ect

2011/ 01 3@62&@?9%9%%% é%@d‘t‘j@ﬁléé)l)ﬂo piccsoniajning ﬁ@dﬁwmagf%é%%
conpri sg 1Tslﬁl%§s%f{i§eﬁﬁfl}ﬂ%thﬂgﬁﬂfaféodﬁltaﬁﬁh E)Ftﬁir@éétlh%efrece' dr6Ss; Bltosin@S the
subj ect sequence Al t hough honol ogy can a?so be considered in terns of

si m | ardeamir(aise asefuldnt ermverting noggoxia o lurandynepingi infd the antiremicendrug, -
ties/f nb f dt
Pomo! ody i Rt stiheficarr Bonore o nshiinRuBlR e r iR R REE out

ar e notanlicaihbfdnd @ucH &UadichQRs Braamra, tﬁ@ttalﬂé e fSIGUF Edhveitihgtpaptidasshthing
natural Iy occurring am no acid sequence variants) or preparation by

ol i gonuvP&Bes Menber day P-elanglcabogypaptidesgy. Wﬂﬁ}lé@%‘ sesyestingRdrngs fipénesi s,

and casg rj.ant
vorsi oo RathBPSEGTlS: ler il 8L IGRRERUAEL B2h a0 BlRT G4
descr i pieummibidhansesil a@mnwrnﬁgglylcysyﬂaecppmdmgts b fet dpglsy peptintes ubyful
culturing cells transforned or. transfected with a vectar._contai ni ng

pol ypepfl eRiVersdir gy dﬁélwef%éwe&f? Hhems intg fgee Gpes ait senicilgngaidasest sé’ﬁht hat
al ter naats' Y&icTRE S/OagﬁlgawUr nf&lflﬁn @ea{ﬂndgﬁeﬁ\gefﬁlrfof &ﬁlv@lrt m?i?r%é d%ﬁv%%h%’&glrt Y

prepare polypepti I nst ance appropriate aci d sequence, or
porti onsnihdeitegéns wily planopy adtyd edp]hnnylhcetgbgroppptresqiectwm Ies ifise daigng

2ot me e o BT R B i enaindise aThidalbo Bl iv (g Gies TAVRRE T E Pl b 3.
Am  Cheped @D&)nv&%ﬂ?elﬁgd@%§éf thd 383hdion in'ﬂo Mbd 5QivBIdBiRI N synthesis may be

per f or med u5| ng manual techni ques or by automation. Automated synthesis may
be acco(g? d, for instance, using an Applied Bi osystens Peptide
Synt hesi zer (Foster Oty, Calif.) using manufacturer's instructions.

Vari o0Ugg P@é]t ' §n§t(l)1f8r%tryf% §f & Va%:‘ﬁ? dﬁilcatrlr(?ry optﬁe Hé%i% CXmﬁ:lS%SI]l | Zetr Sduce t he

separately and C usi ng em Ca

desi r echop@epiéptol dhe .of h A28ty &@bmu&i@@&mﬁ eelyahserde%c rpdDﬁﬂhﬁ@{eeglﬂcoaJ e
inserted into an expreSS| on vector(s) for production of the polypeptides.

The t erBRlyREORMIPTS 2lebh pohraayalkylongs or eqpobNiacrs ahpenebleArelseland for the
expr es Y.

or gan SSbi 18R APETPHlobdiRERA: £07AE beRHRAEE il BiApREL L MBI TSl o1
(e.g., exatpleaby ye@ssadbmteebniqueshetbgrinledgaulspqbyoenitacivs (for sxgmae, sequences,
enhanc el ement and transcription term pati ue [0183] A

pol ynUEYQ&%@ thdeonigfpss apesfati- m@aﬁamﬂsﬁar}%q%%ﬁﬁ@ﬂwﬂ S5 f unct i onal

rel ati qpghicRpsidshreRRQEREK), 91?1:&1[&@41%@&% A8iveRAYSRAR- (fo'%@%arﬁ?l@nm(ﬁom@é*'c' eic
acids for a presequence Or secretory eader I's operably Tinked to nucleic

aci ds fabburmnpmlcwplmrmmlcﬂoenntﬂmms,e)appe)est@@bsmdalamcepmselcnnn hat
participates i,n th t.ion of .t Y, r onot er, .or enh acer i's
bper abIrramEos Sy b et ehaa- R Bt egh Lo R ERARL PP pE o BT ¢ he
sequencgitidl oalorAb(ﬁpr(eggn)ndl ng site is oper ably linked to a coding
sequence |f |t is positioned so as to facilitate translation. Cenerally,

"oper ahly the iy relf S s being WO
2001 01 Ph0r e itlins PO or N il M\ BhuBilH e SHARRE

[0167] The polypeptides used in the formulations and methods described herein may be
obtained using methods well-known in the art, including the recombination methods. The

following sections provide guidance regarding these methods.
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| i nked are contiguous, and, in the case of a secretory |eader, contiguous
and in readi ng phase. However, enhancers do not have to be conti guous.

Li nki ng iwoaetinpisoshed by |igation at conveni ent restriPCTIUSR019/084288 | f
such sites do not exist, the synthetic oligonucl eotide adaptors or |inkers
are usdl Fabmaelestidance with conventional practice. [0184] For antibodi es,

the |i gffe@nd-Pgayyid E&é Ay, %{tté?@aatongsédqntett%aﬁ l eréthfltfet?@%a?/mas

expressi on ‘vecto e ‘nuclelc aci d segnents encodi I mmunogl o

chai ns Qfmﬁclﬁptﬂad&ablfynj/ lengﬁdaﬁcbmchnde mAstches in the expressi on vector(s)
that e t ex ression obul i n tides. [0185] Selection
Gene cgﬁﬁé‘ﬁen{} Fi/encé BHt C5)%—%6‘&*’@#? %/%e OIFANE EPYIEN ! S

(e. 9., RMbCihiddo! £eDNERGSry Iﬁ‘rwdrmefnﬂls"s%lbe‘}fe@&%% pok &ls§ é}ﬁ%lyﬁaﬁude
resi stance, kananmyci n resistance or neonycin resistance) to permt

det ect iroRNg¥ andrtosmpres it st & deiersdtde fewdl. Victdrdinigdy, gelyinnddotivises ces (see,
g., US 4,704, 36 t £ @qm@dl t
that | (4P 5finds koo T B R ot S SR | B Pedf TRt Bga ufd: € 19

anpi ci |Tﬂemolygﬂ?w&bﬁbodﬁ%tgféﬁé Y Als8, beWbtdiRidr 86 @l deAGmic(librarg OBl &ABWhH
auxot r ophi c i ciencies, or (g%e supply critical nutrients not avail able

f r om coplhesic mogedureseleg., avtdigatefbpicleip egdisneheyidl ani ne racemase for Bacilli.

[ 0186] e h growt h
of o hJTRRIC PR RBle. B AiHiepRae g Rtk b D Rl pisb U ed

het er ol dhgusucyena liphochitieoea ]iHa®§/ ehzliin CAI mt)elt)tdtm@eady @hain éxsdlsdedmoeodnd t hus
survive the selection reginen | es of such dom nant_sel ection use the

drugs rEanyeian viadlpkeRs(Ve) aa aéﬁomaﬁy@hewetwnt i g7{Cunthisk fypiselipl e of
sui t abl b et.l g 0 hat . Snabl e the
|dentlﬁﬁczﬁkﬁﬁ&@Ph&3 géﬁgﬁ%éﬁg%tIgn@ aggigpét g%nguﬁglggg%ﬁg{encoding

ant i bochutea;tlcdmstdmptfednd&elfelcnnstsmo'aglas1s[ald§ﬁbld: hym di ne ki nase,

tallgfhignein-1 and -J1| f er abl tal | ot hi.onei :
adenosiL HochitieghPeifet o oo ke LEE e sPb oy o] Pt e &
cel s tniana okiTRdy WikMehiauOHERingL B6hbAMABAReAr gabim Sty LdsnFLiRE by

culturing all he“transformants in a culture nediumthat contains
met hot riégkend Mmi)ibodie otvﬁmmbpdmwre arypgbyi wvaloit aDHP®ly fArgragty lwpmivetieh host

ol 11 RRCHL AR EERT PR TP T ot M iR e 3R, iy 8kadni

Al t er naintivediys thBP ShoudEhdhseviehattéi t@dh@ﬁérﬁétr‘d\dlérﬂmtdﬁﬂﬁ:ah@%ﬁioshh abe, 6ONBeh A
endogenous DHFR) transforned or co-transformed with sequences encodlng

a pol ygeyrleniéhayederidyerdimtekarbinding affmyp@aem%a@tlemb%m&aaﬁmtheﬂc
sel ect ahl r fh can
be. sol Ao ey  BLRYS Pl YR R ERR o B PR GBBRRH T e bR
sel ect &lnbanpmkﬁtotsu@m}aﬂe ani tadly hagéqudaHudlso aﬁﬂigelmtﬁhdhﬁg amtg)dy flagA@MACI N,
neomycin, or (418. See U. S. Pat. No. 4,965, 199.
2011/ 0P $hoies Aisersabanra dygteraplyegchframgwork F%l%lel’rééft“it dhthgeperdedr use . n
yeast g t

N P g R ot B B B B s e for a
rrut ant Imtrrraal ance:;ftowfea)setwdrhckhusgfotr leearafie] tht yratmewgrlomegioms trrayfpioumlmam in fapal,
exanp . 44076 or, EEP4 1. Janes, neti.cs 82 1977 The
pr esené@reSf P AIVEr PF- SEELY SighF Rinenisny dggn. fgdye. diftpery t‘?tef’r‘f 5P 8Wes an

ef fecti@ @@yﬁtﬁﬁametaut@fo HehE&EhioP Frahdedsf RIBREI On by grovvth in the absence
of tryptophan. Simlarly, Leu2-deficient yeast strains (ATCC 20, 622 or

38, 626)[0k1H c&lﬁtﬂbénﬂmeﬂtywldoﬁdwrﬂepmamdmgeubeay|bngs0t1¢ted walior pyeified. 1n0191] 1 n
ddit t I d pKD1 b
o O RS S RV Bl BB g B 25 0 POt can e

expr esg007B]S y$heith Ofsoladddden il edtige 'detealie D indicite mlfrﬂtenﬁabcﬂatsfreﬁlbyéma n
was reported for K lactis. Van den Berg, Bio/ Technol ogy 8:135 (1990).

St abl e Qh§PRATAESHPMEROIEES] rnajiEel G EORHENtE hrebredrpreducha i Ush rerdNBRiiANt

human n S v cen
e SERMTPLBUI B R e BRALAS LS MR RNE e Nyl
are purified polynucleotides. The term purified is intended to indicate that at least some

contaminating molecules or substances have been removed.
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[0192] Signal Sequence Conponent- The pol ypepti des may be produced

reconbi nantly not only directly, but also as a fusion polypeptide with a
het er ol oge0=20pal1y3septi de, which is preferably a signal ®EHISACO/0&4259t her

pol ypepti de having a specific cleavaqg site at the N-terminus of the mature

pol ypedfltH. Swiebhethe raluysisetidssgia pubsedtiathe Budfigde sycddhits gleaBny i s one
that i i i L. I IO i:dase) by
the hodt St RO4EE RN RL BeRRRRRur 112 mof hEENEHY PELAELAAT pRERRHEET
si gnal ceegueitioe. sel ected, for exanple, fromthe group of the al kaline

phosph , penicillinase, 1 pp, or heat-stable enterotoxin Il | eaders.
For yejbﬁéecg‘é‘ioi nanhgu alﬁae@s§Plaﬁafm%éw§ﬁ%§0§ﬁ§?ﬁea RgBs ehapt @y, e. g.,
the yeagindilXel/sa3ea tiefdehin Gurbheli@adLAdebe Gidch wl AgmSAcKNRLQMGes and

Kl uyveromyces a-factor |eaders), or acid phosphatase |eader, the C. alb
cans glhecnaBy defamifiongeh nudeictaeslssogpake dekiey sibgdd sirmdpdnodet364B, dduble

e S P ST S R PRGB!

avai | ahlcgis thd2d@3dr thée @H@l&h&t@?i(ﬁn?@mﬂﬁf&_@) fnleis HEDs MeRGHULSOr region is
ligated in reading frane to the nucleic acid sequence encodi ng the

pol ypedP1lyd d¥kodificsen(pemnay plso po medy ompsidgithe lsfavRein vatidtdpd@pein aasdier e5si on
and cl qpi VeC: i i e tF I t he
vect or 1o MRl a2 BbRalh & eGSR B ERBLRFR IR BER P

cl oni ngnwteet Wiieeinng os eguenatedtideone réflated dyalthed utibetides Gt the aew epdimsat e
independentuy of the host chronmosonal DNA, and includes origins of

repl i cCPB BF thg 2B A aMHAIGE(Ple pRE BTG 84ERSCBYY basydeecsegifekgedcar e wel |
known f rd j v | [ Ok f

repli ca]?‘%ggger r%oS %ﬁ%g%irggﬁéﬁé%%%‘g@?ghesﬁlg%é 4%%%%6%2 fc O% g%}h%eagiat ive
bact er iw]intited ndihepdfaswicadtided aye replsed by oédlek eudlestidge asthputanshliag incus vi r al

oL 9 n S0 POy SOSTEY.u VBY 0 800 el el L, slopin
2011/ 01Z3RPRET(URAP A4 288id 1R sitcatians ffe@lwed?tpaf&uﬁ%?d&@%ﬁ'cﬂ 26

manmal i an expressi on vectors (the SV40 origin fmy typically be used only
becausepreferredhy diermpetifie hestr partipratpyeust, badterid s} nRmgnaltas rcelbo g obteimt an
Expresaggn nd clonigqhv ctorg.usuangdconIaiE/aIFro ter thaﬁ)ii .

r ecogni PTG RHS K N GPGYN COHN JATS ISPRP BT 1N, hadn Y NI L 4B aci d
encodi Mg171e SQu¥ReRhhdiag akeeBbLE ks ustdetiadiRy bPtequsifeWohidlduyoki ¥@fdoc host s
i nclude the phoA pronoter, Blactamase and | actose pronoter systens,

al kal i rfeidisgsgiicatsasiea pelypentide hawing thepephiaprqrertsy dstiperceseingy f & and
hybrid pr . C o r . kd eri al

o ot AR anae i PR PR e Ao PR ey PR el 83 BRBIEE 1 |
cont ai rsequenbé(@E.Madrgahae eriphShbmpl egumeae mpatiagbhavild n&ethid Borhbie gyoNAh
encodi ng the pol ypeptide. [0196] Suitably, the expression control sequences
are eukBf YY§C¢ ApImsidreasgicee ARd the syligetdiusleptigmtndaenses-tiddndhoeifing or
transfe%Bﬁp g%u%%{MQ&h&éﬁ%ﬂhGﬁﬁhﬁy(e-9-1 COS cells - such as COS 7 cells -
or CHO ce gﬁ_ Once the vector has” been incorporated into the appropriate
host, t[A&78Joskn somermmibuidaneres hontérgoos mairto aibseguéricatahé/of oucléntigle skqueate

expression of the nucl eqatide. sequences, and the collectign and, purification
of 't ho \BPUYEnFRE TEPRHILT BIST S Grom e pghet iy Sat ok HaRBe o BN T or
eukar y fefe anibbliyah Isam@le}nbsaﬁkx%y@hbrﬁogga&sseame #talbdr folikdludeg ARinbcat ed
approximately 25 to 30 bases upstreamfiromthe site where transcription is

i ni ti atseduenpgphivhrmaelpiiesst 72Bdor7d% ddedbc ageteralpy atrleastPf pof8%he start of

t q.pti f ; i i on wh N. b .
nuol sotgiealp toe, SR BRRER FuBebode st el G e PP i 6 uence
that naytederct hKehs iilgf[]'@:lt ain@lo ReHidguerte OAlthAhIRIN61Aeyt @inlaldodbetdagsidere@nd of the

codi ng sequence. All of these sequences are suitably inserted into
eukar ydeins ehsppidady die-vaeing asid rpadwg haprg wpids chemiscal praperaeyfunapensy. In

sequen f i t [ .

- phospRsl SosHEfent i YERSke B Bl PGt S AEIRRET Rentt o1 e,
gl ycer 0UENy dirtBe prosnhahexidehythobgenasenettexotkaaseinclpye uvatleotide
decar boxyl ase, phosphofructoklnase,(E%ucose-G-phosphate i Soner ase

3- phos pRBYINE dhishanay beatdeash (. §oapie?(r idealicalt prefssahbnaidprsiPe of Bker ase,
phosphqgl {H95® o Reslids ?eqtu@ﬁlq eﬂEé’cﬁﬁ’éL ?ﬁ@ﬁ%[d@d%gc]nbgl REleiry ?lgfg%b&;c? noters,

whi ch are 1 nduci bl e pronoters havi ng ditional advan eo
transcription controlled by gromh conditions, are the pronoter regions for
al cohol dehydrogenase 2, isocytochroﬁg C, acid phosphat ase, degradative
enzynmes associated with nitrogen netabolism netall othionein,

gl ycer al dehyde- 3- phosphat e dehydr ogenase, and enzynes responsi ble for

o . o o oy Ly . o o o Y S



WO 2011/ 017330PCT/ US2010/ 044258 as pol yorma virus, fow pox virus, adenovirus
(such as Adenovirus 2), bovine papillom virus, avian sarcoma Virus,

cyt omegal WoI20ug17380r et r ovi rus, hepatitis-B virus and no®CTArSed1enat2sy Si mi an
Virus 40 (5Vv40), from heteraol ogous mamral i an pronoters, e.g., the actin

pr onot S€A¥EICEn Ty pifihb dredtimalagyss v cemprise Bmshaa searpeR tht 6pea foF de provi ded
such pr | ] I : . arly
R S R L R A SN S A

r est ri cimdaritl (agneninotah@tredtiss haompaimisartchem&alfropentias/fumciigisn. lafsome
replication, The . .inmmediate early pronoter of the human. cytomegal ovirus is
convenie.él?‘hopi)m%i’é'i lﬁQBeq%%f_’datol-eﬁXH’ETFﬁ 0 %%%fr‘r‘ie{?{l? . eﬂ?%ﬁé‘f?P.tltyA system for

expr esgipgn]ONfLdsB ARIOR ih AU B8t a2e HSH 1RHitdd 8, ROMEOE HBAP] Adt@APsikdelsh A8 @
vector is disclosed in US. Pat. No. 4,419,6446. A nodification of this

syst emdase degsturalhedcdqunring Sninpatid skiguends 881an@sj®r pBperatibs by REgesickptidé-. |

Nat ure 297:598-601 (198 on _expr Lon of human . B-interferon c i n nouse
ol |'s URGEMSY R B a PR e o h duerate P R Bl b GRTRaF 24 o1 ol ex
virus. cAlieepRphied8layiantd?@ ndalisridad esdith Mt’hé'%oﬂygg}ﬁide.er m nal repeat can be
used as the pronoter. [0202] Enhancer El enent nponent - Transcription of a
DNA engadipRg-the, atdiyaxiaiizgd LDL pol ypeptide described herein by higher
eukaryotes 1s oftéen i'ncreased by inserting an enhancer sequence into the
vector. y : : ] gl obi n,
R D R R L R A

w | | usellatraetfitvareden tfandaetad eitkarvwotorr coteiningyiol yreptidexempldag | ncl ude t he
5V40 enhancer on the late side of the replication aorigin (bp 100-270), the
cyt omedRBVFIeudsaliy OEF%‘E_B?’QPH%WH at ligEnafye st dentaf &t il i at e
si de ofj, eyt epl &aénaéﬂayéartbgk%ar%ﬁaa&VF5%sﬁm%%@ ropra® AAif0adani v,
Nat ure 297:17-18 (1982)" on enhancin  ements for activation of eukaryotic
pr onot eeguenther gnttems grereraymbe bs ptoduemd hyndicect peptide syghesat usngpedidtphase 5'  or

3" to th ol ypepti dezencqdi ng seqguence, buf Js . pr.e |y | ocat at a
i te 5 S pleY BB s EmSEant of BocSTHNe Re e SRS W HAL TS Roitant -
EXpr es ir@itidcQlifs (1959 Nidrrigielay yohl Chdi® Foc.C83:2 5191883196 FH M@ itrol frEREL |
plant, animal, human, or nucleated cells fromother nmulticellular
or gani siysthesip ay dle porfemnedaisin ssmaursh tesBnigueseds daraptdngationhAutogratddramihesis of
transcription and.for, stabilizing the niouch s 2Nces Aare nly
avai T abi® ProRoLRu e B Aitapel dite A Lo BioyF Ot HRE Sl Bk 01
eukar yatityg Qatif.yudiad mhacrers DNAsctiéReVusafsWortisra s ¢lid gilypgeptilenay bat i on

%G ypeEptidemay
conponent is_the bovine growth hornopne pol yadenyl ati on region. See
W94/ 1 KhowicaHy synBesizedrsery sl apd coBPingdaieings8gmMiqbpisEy Mpo methothto vect or s
cont ai nj j.de sequences (e.g., the variabl e heavy and/ or
variabﬁg ?F%E?3@%g?§5§k§§ﬁ#ﬁg sequences and optional expression control
sequend0$§2]cabPolpeudi¢cidss ey deackibadtheran heshsected lintb yn wepresskarovaetare) fimds, whi ch

vory 9SB0, 19, P0G, LIRG Oh CelluLar, Bosti For Seatpli Salglm o orfoe
2011/ 01E32QRCTOURR AP AP el iy REBing AbGIHER RhosRHaNS: Hokeat ment

el ectroporation, l|ipofection, biolistics or viral-base ransfection may be
used f argatisrerTiealontrblseqhostsincluged uyervarcd linyteSamiprooktest (e, natukdlyecul ar

Cl oni ng: A. Va I | d Spri Har b P d ed., 1989).
SR e e R R e T
polybrqa@mn@mgp@ a@eks. fusion, |iposones, electroporation, and

nicroiﬁjectlon. or production of transgenic animals, transgenes can be
m cr oi APE}edAipelyaueleptida isZ eperaldy Jinked" wiendhls phised e percaioad relationshie
genonme o i temcells t ucl ei. of. ,s ells sferred
oo entt SRS 3BTRS Mg s Naly fsfie Rightf deiRsRabbBEr onea on
separ atsecrexpy &a8édn opy&abiNidked fenierid aUids far e poBptptadest R6d €Gréseedhtai n
expression and assenhly of intact imunoglobulins. Once expressed, the

whol e JHERTBEH) Bat partigp3teintBe secrqtiogiol theRalyRepe: aHeMREEOYCHREFHSS or ot her
' mTU”OQJp‘QB‘By TinKeQE% c6&H Qér‘ﬂuQH d it & FreE SR E'éﬂlgri%t?onsc}f% & qerR:repf're ures of

the art, 1ncluding annnn%u sulfate precipitation, af |nﬂty colums, colum
c hr omatrdgisamb pindHi Gepuopdratdalinkey, togedodelgesetuanpb driesipesitinged dvensltoke (see
general | y_.Scopes, Protein Purificatjon (Springer-Verlag, Y., (1982)).
Subst arfjﬁ%gfait%/‘??iﬁlaélopné&}%ﬂgob‘tﬂef Y h?kegt “feéag a%‘Stﬁ‘PdQ% %CEI} S@Q%Wfﬁ?rﬁ?j@aei ty
are preferred, and 98 to 99% or nore honogeneity is nost preferred, for
phar maceuti cal uses. (iii)Constructs 50206] Typically the construct will be
an expression vector allow ng expression, in a suitable host, of the

pol ypepti de(s) encoded by the pol ynucl eotide. The construct nay conpri se,
for exanple, one or nore of the followi ng: a pronoter active in the host;

o o o o . Y



WD 2011/ 017330PCT/ US2010/ 044258 [ 0208] The construct nay conpri se one or
nore reqgul atory features, such as an enhancer, an origin of replication,
and one owormoriginspkers (sel ectabl e or otherw se). The wmmszmmmgf t ake

the formof a plasmd, a yeast artificial chronosone, yeast
mi ni - cﬂ%ﬁ%@r@nﬂgﬁouﬁeaﬁdntnégﬁ sreof priegerry leéﬁierp%}n@lgb?uwé iRy E96HE PhRsea

virus, I@&Q@\fet %‘%%‘]CQEF A AL ©F e \oh Sy R, 1Sk A aéé’anf)PsHeﬁ b%{z%gg‘# fogeni ¢

f or humans he construct mm e conveni ent ormul’a saf e
adm n| sionaimm ré¢srigionssiven i auch smsedoeﬂcabkiyst thengynthesia b}lg@tuclewm mnhalptqrs ot hey

Wil | ovi ded i.n a plural |tiny of a uots, each aliquot containing
suf fi c rs@éﬁ‘éstefid‘&lacq% angg v tCP(}ié‘anit M3t on of at |east one normal

adul t hgg) spY a%%odﬂ:@?ﬁ@ﬁghﬂﬁd RORS IhARL cme &gnéarlﬁ\{héjﬁa%é&dlﬂf&’éhtd or
solid form preferably as a freeze-dried powd which, typically, is

r ehydr aspcettsmpm Mectorst 'Brd husleagaad a@mﬂrmﬁmtowmg @mrrtuoogﬂsbuhr[ @@m]ara’ beeraldpst r uct

may be .f wi th an.adjuvant . whi ch the effect
 nor B3R i s SR T ROE R ER SR PR ur ea by

speC| fllgmaﬁlto MQMnbb?Qéﬁtldlegl response to adm nistration of the construct.

(iv)Vectors [0212 e term"vector" includes expression vectors and

tr ansf dﬂih%ﬁh oﬁﬁl@ﬁé@ncﬁ@w doepshiert Cemrailyo esprepsaa Bictorh eontaineteetiqir makesn
vector’ . ne &}@gﬁl‘)@?@%}f&e hggr%gpﬁ% Qlisdalce te‘(l%cféhne esYéténrc% ﬁ&ﬁ%?gﬁ' on. [0214]

The term ornmatl on nmeans a’cons el ng

t r ansf &Eslﬁdmfd’@ﬂib@ﬂﬁ?aﬁ médlsitahcb))toqj”&:@rhheléteeﬂéﬂ bfthesendaile haﬁﬁ@frnﬁ@l woitth thlae speci es
or may be of a different species. construct is capable of being

t r ansf eleriedf PNonieghecspeser ¢ 85 éﬂ&flrﬁé@ In gopap emBodimshisarelecdion&eicchi a col i
pl asm %nt:@deaprgéﬁ{sgﬁét'{m conkts Qes@sﬁa&fa td g‘;ﬁ ‘tg%wg%r @ %lr ]tdx%’ e. h?{ﬂllp}clﬂﬁn

transformation vector 1S sonetines c uttle vector [t may even
be a corstyumt methoabkae,afr tdisicpdirter énsbmpleadnf snwowiraphiE deﬁabnq@d asmd to an

Agr obact erj um_t | a Vect or be transfornmed.into a suitable
nost _carpplyEttied Rl tsrbRAEE G0 P Re P oot HeAC BB HAEF de
enconpassethsk PorlBURilAr esent invention. Various vectors are publicly
avai l abl e. The vector may, for exanple, be in the formof a plasmd,

cosni d,[0¥86]al Opaexanle of @selgdiimgecheheutd s @pirugam@nmtcgrew&l e h!)ss@d]luence may
be inserted t he vect r.ocedur es DNA
"hser ¢ etforneRf kiR By WaBpHR P BB BERE B ol PR,

t echni quaferKROWgirtsidthie@hd thieRRSAVAABE k&bt rEkihdeaDE CanyR6d O ik @dhHahi Ng
one or nore of tﬁese conmponent s enpl oys standard |ligation techniques which

are knoglectien visehe giugh eeprayqin.gayrophenolic acid and hygromycin.

[0187] Another example of suitable selectable markers for mammalian cells are those that
enable the identification of cells competent to take up the nucleic acid encoding antibodies
described herein, such as DHFR, thymidine kinase, metallothionein-I and -11I, preferably
primate metallothionein genes, adenosine deaminase, ornithine decarboxylase, etc.

[0188] For example, cells transformed with the DHFR selection gene are first identified by
culturing all of the transformants in a culture medium that contains methotrexate (Mtx), a
competitive antagonist of DHFR. An appropriate host cell when wild-type DHFR is employed
is the Chinese hamster ovary (CHO) cell line deficient in DHFR activity (e.g., ATCC CRL-
9096).

[0189] Alternatively, host cells (particularly wild-type hosts that contain endogenous DHFR)
transformed or co-transformed with DNA sequences encoding a polypeptide described herein,
wild-type DHFR protein, and another selectable marker such as aminoglycoside 3'-
phosphotransferase (APH) can be selected by cell growth in medium containing a selection

agent for the selectable marker such as an aminoglycosidic antibiotic, e.g., kanamycin,

neomycin, or G418. See U.S. Pat. No. 4,965,199.
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WO 2011/ 017330PCT/ US2010/ 044258 [ 0216] The vectors may be for exanple,
plasm d, virus or phage vectors provided with an origin of replication,
opti onal Iwoaopramsber for the expression of the said polPgmaskeoitss and

opti onal liﬂa regul ator of the g)rrormt er. \Vectors nmay contain one or nore
sel ect 481 W] rapicetabie prlectionisene far asqb Yeartio i Rl SeRe Psent ip derpstpisgud
expres t a t her as
oo LA R R (e ST Lot BRI U R T el
[ 0218] fohentuosi stcah lof peast laeklag eectbdlity worprosy neagtophian dohexanipleigal'CCNd.

:ﬂigﬁt.‘b%%@ﬁgﬁv Ca(%f”ﬁ g @%ﬁ?@@%ﬂeg rﬂwgt)éﬂ ”l‘élwéa gnlyg t-(I:-Eehas

been gepgt ée@l%eh&m@%n%b@&@s%ﬁ&f@%ﬁvé &vl%ﬁﬁiéﬁ@fo@ d@t@&tﬁ&%{dsﬂﬁmwo@ﬁf ordance
with the invention. The organism may be, for exanple,” a transgenitc

manmal i @ewtrigdhd aeife. of trypophamrisndaily, I@oa{deﬁclenmﬁgs striaime Y ATCO22Z00622Sui t abl e
pr okary, i ncl ud but are not limited to & b such as

G am ne%a(fe%%\)/gre 51 %?ﬁnﬁ%ﬁﬁ kpvHpIgaRids hgarned Eﬁlﬁ%ﬁng Ent er obact er i aceae
such ag0#91]coln add¥mhl Patsork deG@ld fréh fidd N6 uat @rduR|plsshid BK®1 ARbe us&lioh as E.
coli K12 strain MvR94 (ATCC 31, 446); E. CO|I X1776 (ATCC 31,537); E. coli
strai n WARSDOMALONGE Kipy Bergmyesseyerss. ﬁ@rl(l%rlv@ky BBeERSYsionyhem foy larzmhscale

o Okar Xé 8&&t£8%&:e%8!n'b§mh{‘&a'1#%&n%%%a b%ﬁér ed f%‘fﬁaﬁzc@%'%nad%n %% ag%]e“ chi a,

ter rw nia Sie ot eus ‘monel | a,
e g Sabmetieddi@gytdy piH (rra9®)u81abﬁaﬁﬁlatdo@y eRpi@ssiorSedci@t f@ ssaetasscanstureand
Shlgella as well as Bacilli such as B. subtilis and B. Ilchenlforms

(e.g., 'ECOMBIpMEHPMR PR Ml pymingydndeiiiayaigs ehKayveonyesstyivasisa beehd
St rept UGS ﬂ@&%‘?a P}% ?Jé,? 9.%68“@7‘5%”}‘99}’)9 rather than limting. Strain
ariy pre re

WB110 i s one particu host or ‘parent host because it is a
common [AH92] sSzgaazlrSef]mnce élmmbnmnithamlypnpmldewmasd be prooid ot retﬁnhmmmm n@ns.

Prefera e hos cell. secretes mni nts of oteol ytic enzynes.
For | ox ittt direcls, Bt puiay Pasbeste il b TRRaR Py BERaE Rt on  n
the ge%§feﬁa®ﬁpﬁbl Qal@@dgiéﬂ@é)&ﬂ SRS ﬁgﬁﬁ?ﬁml 2 §ﬂ%€1fi&Q$éavagM dift sexRWl es of

such hosts irncl u col i rain 1 has the conpl ete
genot ypermiowof tEe H@tﬂrﬁ puiBpaidet Flad Iet@Blbgowhsiginl hwenme&mtﬁdl retlerapbniot ype
t onA pt J 3;

strain 27Cr 5.2 | ete
genotysE TR Bevepiiiond etec Pl o e PRV adn btk BY i ¥osl i GG 10
strain %}Bﬁse %mdéitaﬂ@s sﬁmguﬁétmaitﬁh@r@@ﬂﬁimé@e%ntapmumcé?senaa@& 16t example,
(argFl ac) 169 degP onpT rbs7 ilvG kan'; E WB110 strain 40B4, Whl ch is

strai n f5roshagrowp af theﬁﬂwhmn@%phat@%sp@m%ﬂmaﬁre@mpd@ heai-giablenteretorn Thnd an
E. col Ilefc#ﬂfsa:F ?e%\éf s%gre%ﬁ ﬁ%aﬂﬂ% klgbﬂss%&en E%u%ﬁ't&t%{% 'Vethé( eds vitro

met hods 0 er nuc acl i ons,
are suiihediage le\d\&rZQ iaﬂdil&éﬂaf)&ﬁ‘él[ﬁduﬁg G‘&&U}ﬁﬂdmﬁ@s bﬂﬂzm]yvérﬁmy&@&efapfo@kar yotic
hosts, one can mmke expreSS|on vectors, which ypically contain

expresle%ﬂ?rSé(ﬂ{taF@IP@éEfﬁéaﬁEé? er.mfa@.aé@éawalmaﬁal%é@tadﬁrem thegiggal an origin
of rep'degérmeana wd> BoAddld. IR %anﬁﬂ%m‘ﬂ%ﬁ%fq&cgmﬁl thﬁﬁlYan%ﬁgn%Lé&n&%ws

pronoters wll be present, such as the tosé pronoter Syst
trypt opxzﬂhas(\tlraﬂ));ecpetonydbmersjiMeaampE ﬂeﬂmmeashmﬂwsgDprgmablamavsyaﬂﬂem or a

Crcor os MBI RS BiSHY AR Gpavibr o e A MEBE BF nai ng

site sefURNCRI MEetdt@ntbbdife tHeQolypaplidaddsbgbAntr&RNP! eting transcription
and transl ation. 02221; Eukaryoti’c m crobes may be used for expression.

Eukar yd01¥ni Crighey Renaivray-Bothanpesvesatd dgiinpvegierasontaine palynueldoside| oni ng

or expreSS|on h ept i de- encodi ng vect or acchat o es.

cer ovt SainrS P Bl RS Raliere JRE b o SRl no TR SR e e
i ncl ude:1&thg zaﬁ@@qhamﬁyﬂ@% pAEE eﬂﬁbwyw&rm&@@régcsatg irkdpdhdastly 6f @e, K.

| actis (MM8-8C, CBS683, CBS4574), K fragilis (ATCC 12,424), K bulgarlcus
(ATCC 1®stdsymosomalilikyandiinclpdercngps, of 7eplicakorg 34enomerely 15pisony , K.

dr osop r row a
(Ep 203335 B Teg il B wlh L NGIER A AEGTaRRR, FellEiah AR 1R 2
crassa, or@@hmﬂtaphmiyoﬁ ésns the lplamibp BRADDisciitalsls faatod efmalnegatmrbicfenhanhe nt ous
fungi such as, ., Neurospora, Penicillium Tolypocladium and

Asper gidH R}%S%sofﬂglrsla SHitaple f@r YRR AN YETIOUYirah Origing é§V4%10 KPS AdSIO¥ITY R ast s
are suiyep lo?BW)%f@us‘%ﬂﬁ fbﬂlq(l)ﬂlggvecl?&rs iRFRnhiah 'c@i'lst @Qn&gﬂ ycﬁ@&tl inapabl e of
growt h on net hanol selected fromthe genera consisting o¥ Fﬁns%nu I a,

Candi da, Kl oeckera, Pichia, Saccharomyces, Torulopsis, and Rhodotorul a.
Saccharonyces is a preferred yeast hdst , with suitable vectors havi ng
expression control sequences (e.g. pronnters), an origin of replication,
term nati on sequences and the Iike as desired. Typical pronoters include



enzynmes. | nducible yeast pronoters include, anong others, pronoters from

al cohol dehydrogenase, isocytochrone C, and enzynes responsible for maltose
and gal acwogelwmiiipzati on. [0223] In addition to m crooPgaiSsme/04488mmal i an

tissue cell culture may al so be used to_express and produce the

pol ypeptPlifationgoypanent ’éé’d’t Aeeded ferapmimali IW@“isﬁ@fl yRees (thees YAkpesip a1y ( See

W nnac N.Y., NY. (1987). For sone
enbodlﬁg]Cdﬁh&ﬁigﬁegﬁﬂ%gggkq ?ﬁMthg%%k’ gﬁﬁﬂ may be preferred, because
a nunbg019f] sBrdnab&reCMomneneIExpfasmes anaplabing veétossexsudly agitdigh @rahagous

pol ypept i des intact inmmunogl opulin v en devel oped in the art,
and | néflﬁd%ree&@ i by e Bt orgaiin g Gpeeid fw hrﬁ‘ﬁ ﬁé%ﬁlemélﬁlgwcaér geofingfhs ap| v,
nyel ongyohiebtidd. 'P?c%not@fs sTu{tQ:% tqraeedif ;ﬁ&la!r?otf%%d@béﬁﬁdl@&%§ ph&@ 226thotkh BSOWE
enbodi ment's, the host cell is a vertebrate host cel Exanpl es of usefu
mammal |lamam@®tandé¢dtoﬂe|pnwgotar efsmmkelyalkmajpiwypl@melprmotmr ams’ﬁ)tﬂpﬂt@m (tty) SV40
(COos-7, ATCC ni dne I|n or, 293 cells
Subor orRSMPEF SR b PETA S Y res FEEReED Haa e dsERa

cul tur @acteﬁ@lbp&oﬂ@fﬂfi 8¢ skitahheWPr&ifbless OB in Ad&teris6h:std M) alsORiNRSMalmSt er
ovary cells/-DHFR(CHO or CHO-DP-12 |ine); nouse sertoli cells; nonkey

ki dney dend-Balgawp (ﬂﬂ:@f@@ﬁncm)perahiw lillé%?ﬁ tgythed AN Arskeding therreyy peatidles ( VERO- 76,

i cney 1Eb1le PN M CEREHER 5o SRR G R B BaE il Gl A7ec oml

1442) ; “ruancdptibig of &hﬂlﬁoﬁﬂ&ﬁ@& trﬁiE%tlﬁghquﬂotlcmmblllsl(y er CCE desls Hdaah QQ HB
8065); npuse mamrar %U) MMI 060562, ATCC CCLSéé TRI cells;

cell's; E7¢csllysorg %F”ﬁb e fhspvackidias pese 1peqsporatesl lntp@@mprmrta&m ively,
pol ypenpi g coglht RUHABCERARRR; OFib RO RIMALRA L IERidiy FIRIRNES "
introduction into t genone of a transgenic ani subsequent

expr esseqQuEnices, hhréthmcbliecmfontahé ptiriicspanif thearrdsvakactBgianebddies r ansgenes

i ncl ud f t d{or h bl.e link
w th o IBTEor BT SEutraneare KROM 4 HREPYS ) HHO CPLC T B aRess aER ag
casei n Qf. rféﬁtr@gll)@ﬁc%h ‘aplbljokfﬂﬁate{l? 226 36\bhLs ﬂﬁitfe‘éﬁ fY@mttllfbem@rWlﬁé?@d' es

descri bed herein can produced in transgenic plants (e.g., tobacco,
mai ze, tmy@e&wnammltadtmhlﬁfr@)her beruenseddund? Gie § blodys upﬁ@camrfmnq tentyt &t al .

J. | d 231:137- d f | ed
it o iR Mt 2anerp SR AT ba SREY Tt Y B R RRWE " ©

practi Ce?hh ol ithseéfkdaBioBiBlge AR SN QfA'IDKzQ!dLé@dTlMcé 2aombl Bafte slgﬁﬁumgh@lﬁuh loRs not
only for human and ani mal therapy, but for industrial applications as well

(e.g. tbgp@hyy’s fagl te the head asthe CWmééwncqalAdh@f thessdeEaCe e BUHbBsinkRIEd been
shown t. ye and avoid the use of aninal-derived
naterlaﬁwE%E%Stﬁe q%ﬁéde% efences in gl ycosyl ation patterns of plant and
manmal i[@n9gjel Exmlﬂdy@mltam& iphonbtessefastees fdrtukewith yagst @bdteicluae tlent i gen

bi nding or specificit I n addi tion, no evidence of toxicity or HAMA has
been ob¥eNQEE foR SpRet E/CFréE?el?IWSﬁQr pBsT elyrolytig pnzypis; wak %ﬁn%ﬁmea

pl ant - dagdyAGISAEnED bifo o8 ANLKHRRGN LRLL: 68yl

Innunoﬂ§§f29 lgﬁ % % 998@?&'ﬁ§227f Host cef?gﬁg?e tréns ected or
transfqﬂmmphﬂhthk&margh&pﬁﬂé@hoqmamungmvamt@¢$0dﬂmgbmhadrhem91pwmQMe
polypeﬁglde rod ctlon .and cultureg?ln conventional, nutrient nedia nodified

as approftrat'8>Pgreh ARG 25r BROPRIZUCSE BT HE AR5t s, or

anmpl i fyopept h@ﬂﬂ@p@a%t FRERMANAVHPL adesdUctle PRAMIES Bavin '&f‘e &ldldodee
conditions, such as nedia, tenperature, pH and the |ike, can be sel ected by
the skiddveniage ofitsancitionsantrolfediy g&wéwomémoas iaohthelpiogeteeregions her nci pl es,
pr ot ocal s ractical.te e XL zi t . productivity o ceI
Ut or LR by B RN F iR e S dlofh O i BB e oach
M But |\gith n@@ged hBlabb¥i €8 smetdi@Rhibneih 022EdrallE Ja GBS plfspRAtk déns@lidgensR] hnd
transfection and prokaryotic cell transfornmation are known to the

or di naranEymekFerpeiibly for sutose ad salasiyr etilicaion2Suigkisorctars pukrirBREICAt ed
and el I tion is
perf or qrrfeééglpgl ng&gg&sﬁ gﬂe@ ﬁg(}eg%é%elag%%f@f lge ogfg%agl%é&gﬁ%%w?he cal ci um
t r eat menvaeagdoayly ngedcwlth iyeast pinantérde or WO 2011/ 017330PCT/ US2010/ 044258

el ectra ation is generally used for prokaryotes. Infection with

Agr obadB§$Q lum b erssepiEntsofi e plxpentiges ¢gsgrk PTROR BFctere it WARMNEYlian ¢
cell's, 13 A3 dhednby f§k@< m‘rg rorBR 0%%111?&1%@111[ en@ﬂlgs Mpvlﬁ%/eg) SRR
publlshed 29 Jun. 1989. Plan cells w thout ch cell walls, the
cal ci um phosphat e preC|p|tat|on nmet hod of C?ahan1and van der Eb, V'rology
52: 456- 457 (1978) can be enpl oyed. Géiler al aspects of mammalian cell host
system transfections have been described in U S. Pat. No. 4, 399, 216.
Transfornatlons |nto yeast are typlcally carried out accordlng to the

Y N A LNIN PN AN A A PN\ — s o




[ 0229] Pol ypeptides, e.g., antibodies, can be produced in bacteria, in
particul ar when glycosylation and Fc effector function are not needed, such
as when twe2vheénageutic antibody is conjugated to a cyt @Cosisecolagenss (e.g.,
a toxin) and the ImTUI’lOCOI’lj ugate by itself shows effectiveness in tunor

cel | destPliOmaoHrus Hem p%ﬁnghadéﬁpvwsw Halrsngiatter baye papiltoang ﬁrus

ci rcul i For
expr esgarvé)a(r?llrgg %%qg%%pétg{?o eéegaiﬁ)rlv lIglaca{t reelﬁr?g}@ss hgﬂauﬁg% %edgaq@st Eiteki)r%l 840 523,
whi ch desim Yass 40 énsllatfran hemcﬂogtusmmarmrﬁ@nmpr(ﬁbte)rs a@d the gmial prsmqteem:es
for optim zin ession and secreti t hese pat ncor porated herein

ex
by ref AdAZD afobl in romQlels frgm. heajghog PrasBelsrs; RlOFCBH SPPROI HE £ col i
cel | paghfalifledvidPthiRbg b d¢idMn and can be puri f' ed through, e.g., a

protein Aor G colum depending on the isotype. Final purification can be
carri ed02Qik] sThd ¢aly and lathergnaes s theoSV Huvirdsydragormenichdybeined es sedVd0g. |

ool ypog L RSaP YA Hieh ooty BedSVHd B Brgi Srare el g gall s,

Exanpl esr9fprdver 6fehé Btak 8)tbmebal6Vikeas BbiRhicafd obafiRe s & #lih®IIT BNUNET OUS
bacul oviral strains and variants and correspondi ng ger m ssive insect host

cel | s fregrriUsiragmeee axstap deforpesgng PN pemamniadian apyis Psiag the bagtes aegypt i
(nosqui t e I t 0 i .
(s BER SRR TRR RO by, Q03 0R0IA, TELANRIRGH S,

st r ai nsyktem it ﬂas&slbed;tm ©1S. RiteNpudh b0 L hys. é\éaulsatﬂe@es &. ag, Natubhe297398601 ant of
Aut ographa californica NPV and the Bm5 strain of yx mori NPV, and such
vi r uses 1Y) Bexpgeronst kpanb-injerieiap éPNAaeea%ﬁer?ﬁﬂ% Bnqﬁhglemoégé]rﬁ 3 nventi on,
partic R85 d The
host ce{’[l?{sj dyuréefe E%stg pr o{)jtgggbt rhe?%es H’ggptlgg c[)%f1 {e lpa?nglggﬁugﬁarﬁggl%&é}us

cul t ur ddng terralmhreipeat;cambenmﬂlaath@nmmrl ally avail abl e nedia such as Hanl s

Zﬁg (Dﬁ'I [ﬁg@ EA af'f‘? %%2@@@%%@@%@3&%%@ PM%%%@%@%?%‘Q’

(( MMLDﬁEQ%éptﬁe@eﬁi%@@Eﬁﬁ BY higHéit éﬁ'khl@lgtefs h@oﬂﬂé?ﬁhcﬂé@éeh?oy iV ant hese

medi a may be suppl enmented as necessary with hornones and/ or other growth
f act or snhsngeh seaayemqq:suﬂm the veaten¥asy enancer seemmte& gralnogrknapin e memymalgal t s

e repaey S A G R SERralBERRE il ETJRRARAEI Rk B SRS ¢ Sucn

as CGENAMIGANERNTEmUOdukatyloliE eelehRG® %smb&efmamé tBS SVAOEFIRHHCEr HOMP i Gige
usual |y present at final concentrations in the mcronolar range), and

gl ucosefdhe nlieasion PalzENbPABr(). s erdeme gy ines ey PG ANaRGgp e nent s may
I b t t th
2159, SISt RARY R4 8E GORSRPILAL AR ahOSherf L 01, £y ¢ hose
the |i K‘ﬂamﬁf]‘&ztiuh@é 10 B3/(1083) oh enhedkiig tlomihie delOeﬁ:hV@tB:lnl of&tﬁkﬁ@bﬁdpﬂoﬁfoters
expressjon, and w be apparent to the ordinaril Y skilled artisan,

(vi) PurtHe; e@&%racshn@v bPéP%délbtPﬁ%Fe‘éeC[t%Z‘éQPOW%S WEi‘nlg the pelyBFRdEeneding ques,
t he pol t in the periplasmc space,
or di re%ﬁ@késg%?esﬁg e?d%%}gfotg gggngad%ﬂ&n% ﬁt[ég%%g?%rﬁe pol ypepti des may be

rec over[92|03]r ofausitriptios Teedinanvo CofnpomantolStpresidn vegat esd i éukmrdmrcdmet- bound,

it can b relea edfromtherre ne us bedeter ution
(o, 2" 52 biRbsk R6) MisPOb g ag Syl e oo s ot lsh o Sty cB e BT esat on
of the d@g rﬁﬁﬁ@%ﬂ%&o%ﬁtaﬁ%e@!ﬁéﬁ@@ﬁ&@sstAYy MR O RS SatanQtrifidaEhgabr means,
such as freeze-thaw cycling, sonication, nmechanical disr uption, or cel |

| ysi ng séabelizing th[:(m@i]% SuChmume@I@mcpemCtnéy @‘wﬂllably ftdmetl}ﬁcﬂ 91pb|@t:¢ad@®alﬂy om

R TR R G R R g R C e i S Rt e

col um;te@hiR@nsdl copipdabmiil aleiboRine MRS RIIRBAS ol @ylaﬁbﬂi eFRi0geaphy on silica
or on a_cation-exchange resin such as DEAE;, chromatof ocusi ng; SDS-PAGE;
anmoni uwmlflﬁg@alﬁﬁ@éleféplteé%l@bePCt@éhSCiqSP@Fhﬁfqﬂém using, for exanple, Sephadex
G 75; in and
S Y L T g e A A
Var i ousvanieblb dight @faup@icysamgtse@lenmranﬁlo@abmab expraysidreconil @yjeend@r)ctasbeh

nmet hods are known in the art. [0235] |f the polypeptide is produced

i nt r acdransiegied ynto g host ol byrwall-kppwn mgtheds. pyhich wirk derasding Onetﬁ% R®F OIflost cell's

or |ysednfifapHS% N ex@hfle! SIAYEGnId AL tﬁﬁﬁ?ﬂé@c v is Qé(mﬁl%ﬂfgfﬁtﬁiig@%rgﬂ ryotic

ultrafiltration. Carter et al., Bi o/ Technol ogy 10 3-167 (1992) descrl be
a procedure for isolating polypeptideswhich are secreted to the periplasmc
space of E. coli. Briefly, cell pasté is thawed in the presence of sodium

acetate (pH 3.5), EDTA, and phenyl net hyl sul fonyl fl uori de (PMSF) over about
30 m n. Cel | debr| s can be rermved by centrlfugatl on. V\here the poI ypept| de

o o T 1 .. . e o o o . o o



WO 2011/ 017330PCT/ US2010/ 044258 concentration filter, for exanple, an
Am con or MIlipore Pellicon ultrafiltration unit. A protease inhibitor
such as PVBRomepi733¢ included in any of the foregoing st@ps/useotofmni2ss t
pr ot eol yS| s and antibiotics may be included to prevent the growth of

advent i €llpehesesscalsivinpbasphyte siggimenh glespRsaien. deoestigb bialisBes Prididhr ed from
the celys. £ahsRe:p fﬂa&'b@%s&?%?gthef Qéuugml%wse(sebg%%zﬁl i SRAbLEt al

chromat ograp ge ectrophoresi s ySsi's ty c ronatography,
wi t h afMolacilyr GMMTgamﬁgxk@pdnyqumgqlK@eldMgHaebb@mssf 2rebdd. orY3OR ENhérque.

The suitapility of teln A a f.finit ga ends o speci es
and i sdt E@S&S@%Wr deﬂlagﬁﬁﬁrhcqi s %ePﬁea?P RO%&BE Qmwﬁqﬁﬁt?% i

ant i boq}ﬁosg’rﬁ&t %le&r%&étibnbﬁndﬁ?&oﬁ cRYA iy ?d?lhl:t@&%ﬁ?an"s fic ﬁ{lﬁlaﬂas ed on
human vyl 2, heavy chai ns Llndnarﬁ et al . Tnmmunol . Meth.

62: 1- 13ra(nm3§ ¥an ter mice¢injeGeid gntp é@r@hneehmcltefsmr cah be mwg@ratsdmycpé@ ggneimé or

human y The whi ch t he
ot 1 i 3 <hiogRmi e sps e e o G 2ERs SgRRat e lRHEd Sofe ree ar o
avai | aljpges)Vephanhealyl ahdSiedbéigiinedré tIoaed S QJpa?a‘ie &PEL RNl veEkoROHR @Lt@ss or
pol y(styrenedivinyl )benzene allow for faster flow rates and shorter

pr oces Arngo-tRRdectethiarnbizn chiresiti andedsambiln ohiscd samuppaelulinheOrgst i body
(oJ0) ri S I’
oo 11+ ReBR T He SN Bqpbll, ARSEBRBNC HSTMAM ol o] chfRE oty o,

pol ypeptnndelogwbuﬁm €atrs@an belpliridal ddcatingdatdndirdgprociduied nf eciia ngalcﬁﬁg um,
et hanol precipitation, Reverse Phase HPLC, chromatography on silica,

chr onat®SYPePHY syHaK @peaipiRtioEPHRtGeEtvMmahco R beamalp eawhE B on or cati on
exchan I‘lrf‘%%&l %ﬁlo%&t%?h@re 959(@‘&1@%1{%'(?66 hgra%? g%ﬁ%  PRIMIR g}&?dé&e' ng,

SDS- PAGE, and afmoni um sul ate precip |on are al'so ava| pendi ng
on the(ﬁphy$@ﬂmﬂH@,Nd{b@98ébd&ﬁmedudbqaﬁépnﬁmhbgmBMgm&ﬁytbaﬂhbmﬁ@ﬁng

Bl con AP NARSIoRRg e ot 58 ' Q0T B AP BT BN S PP BB BB 0

chr omat mgrapkyLssufg. an el ution buffer at a pH between about 2.5-4.5,
preferably perfornmed at | ow salt concentrations (e.g., from about 0-0.25M
salt).(y Methpds,f Using the Fornul ations [0238] The fornul ati ons provi ded
her ei n nﬁy be used in nethods of delivering a pol ypeptide fornulation

d [ th
oot P, e S ek g R0CE LR ) Dl L S
met hodshokg of tle@tolypapmid(s)reat@iedajydhmpolglelhcaqotﬂeoﬁfmsmt ofayaodipsieader or

di sorder conpri sing adm ering a fornmul ati on _descri bed herein to a
subj ecttXPRPIfe8F PHBPEAT the[ f%%ary}ngl A PEIRRICIAYYE I hiEEst; PROTdNeE A8 1Py

d' sor des%gﬁe%c&ag&%ras chRarReABLEHRAH o 'F'I?%l%au&nh &ndlh ﬁﬁﬂ?e? ;S}Efegdbgg% d8Ecthiie an

ory disease. In sone enbodinents, the disease or disorder is
2 0 1 1/ 017336PTH¢ LS2 @Y/ I@4datk8ryatit oeplokpryoti¢ hest atlihpeghléewardhic' (arahezispecmlly

"proliferatiy i sorder odi nents,. the diseas r.disorder is a
hrror - THREBHE B e RS e GRER Gt S B oSS SO PVISHT ¢ he

pol ypepRfeb&l@ foSoRR ekithit HPhE. hoEtQ;%ﬂ]u]sed Dub REP iIRIRRYrSMBess fréiuRRhYRER! de is
adm nistered in an effective anount. In sonme enbodi nents, the pol ypeptide

i s admisurlseeH8Y, SN48, R Band therliebNumeyoua pometers|ate kismen @rfb@ﬁsh skdletldn thehe

polypeptﬁde is adm nistered in a cytotoxic anount.

[0207] The construct may comprise a polynucleotide which encodes a polypeptide
comprising three light chain hypervariable loops or three heavy chain hypervariable loops.
Alternatively the polynucleotide may encode a polypeptide comprising three heavy chain
hypervariable loops and three light chain hypervariable loops joined by a suitably flexible
linker of appropriate length. Another possibility is that a single construct may comprise a
polynucleotide encoding two separate polypeptides — one comprising the light chain loops and
one comprising the heavy chain loops. The separate polypeptides may be independently

expressed or may form part of a single common operon.
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[0242] As used herein, "treat", "treatnent,” or "treating" is an approach
for obtaining beneficial or desired results including clinical results. For
pur poses WD 20t/@73i3pvent i on, beneficial or desired clini eal/useslos4ss ncl ude,
but are not limted to, one or nore of the follow ng: decreasing one or

mor e sy s Theeanstrigianayr comrise Oas Sbmers reglAfony LRI 46l as%p éﬁga%‘?r fihe

di seas i r\d

wor senleor?&%ﬁ ?@t hhgajél Ias eas éng 0§ a§n{§rﬁw% %S&géfgmg %gbglrg{)‘girs ?s(g#%%éﬂggu %tﬁgaydl sease,
anel i ortaltd thg ferheoft gleasie, syeetseartlﬁerat eiaemngorndnet ytageniof-clonsmossmermr de ot her
medi cat.i ons AEUIred to treat the di sease, gpr increasing the quality of
life. [1Bo8%fclABlopkey MEUihE g@ﬂ&@eﬁ aﬁgms,tq%ee%fr R EPEHe oSy er |

hi nder,Wlﬁgpygnoqleﬁag{déem%tf@fmdm% and/ or post pone devel opnent of the

di sease. This delay can be of varying lengths of time, depending on the

hi st or {02891t hEhcdcrcswease rmydiecnonmdcmlyoﬁqahulbedrfgr ianatfmdlStIP@@ﬂﬂD]a In sorre

enbodi nent s of trea r|b her ei n ,anmel j or

Feduce THEFALHE ST BB dRaRe. et Srealy: PeutaLeopror ed BN sheBfY By of 5 of
one or Auéts MR LREFot @bnthingh hiusRASH coﬁs%éﬁﬂor Affe&UR]ifetuniZA8b# biat 18ast of@mal .
In some enbodi ments, the mamal is a human. [0246] A "synptont is any

nmor bi d WW%@NGW@H@WH@ﬁSH@SQ¥ture fromthe normal in structure, function, or
sensat i ex C fe unt "
ref er s [pglOAn 'gﬁ‘% {:J Eﬁg&&ﬁ Oﬁ%%gilggé ﬁelﬂciulé glzsﬂbﬂtd f&qﬁargfremb f%s a ﬁ%%zg %r%go
progr essivaler Ghich, gipfkalgds edhydiaselrwiel a klerik ﬂluqudtquld pridgrheuease of cancer

t he thergfeutlcally ef fective anount of the drug reduce the nunber of

cancer [@ Theeniseuet eyt Renfermulpted withyHy astigvant Oreothersqoawweltgﬂﬁel k3stthért and
pref eraé?{e)ét it Qﬁm&%&lér Bﬁsjetorf%{é JC'CP%% pa%%éﬁ'él&fe&'b Q &?ﬂ?@antib%ﬁ%rb't
(i.e., ow to so extent an preferabyst t unor aS|s bit,
t 0 sonwiten ireresportsel adnginowhtion affidlé oonstakt. eve to sone extent one or nore of
the synptons associated with the cancer. To the extent the drug may prevent
growt h (and/ oreckird | exi sting cancer cells, it may be cytostatic and/or
cytotoxic. [0248] A "growh inhibitory amount” of a pol ypeptide, is an
amount [0212bl Bhdfer nhédirt imguded ex @i @torfateirinsf@EREAGH aédtyrs bbdBHiuttle. 9.
cancer cell, either in vitro or in vivo. A "growth inhibitory amunt"” of a
pol ype|dvtf‘fFESPéS for purposes of inhibiting neopl astic cell growh may be

ggtﬁ; (r)nl[%g}dggﬂ} {}§§ﬁ|{3}yp69§g)§ Jéf%ﬂ@?&ﬂ&% cytot ox?l]p a\é\gn%flj’rl] yivo of l”a”é’”& ypepti de

i s an axpieRtiocapabl e of causing the destruction of a ceII especially

t unor, ﬁ cancer cell, either in vitro or in vivo. A "cytotoxic, amount”
of a pd %ﬁ‘ﬂptﬂafetenar U YEREEN FECPR NGNS RGN THRIS bF @bl Of being UGPYGHF nay be
det er M RGH oﬁ@ﬁﬁt?@@%&h&%ﬁtﬂyn v@hlEﬁ’HIa&'B% omrkg)écwi&%ﬁ bér Hea Jigfe® " cancer”
and "cancerous efer to or "descri be the physiological condition in subject
t hat i sspegipi. dfathk yorsdtraictais tapabkeat H@mgjmne@medtﬁem o Speglﬁewmotlﬁxaﬂqﬂh% of
cancer include,, but.are not limted to, c st omg,
sarco O%ﬁa%e%?tf%lééﬁaﬂ rPI?Wﬁ%?han%ﬁﬁ gt%ﬂ%?r@y?ﬂﬁra Utlh xanpl es of
such CanGefoSmhins e rSOURADMS:sCallbd £ AMGRTe \(e@tog’ It @By tNel e condiv@rous cel |
cancer), lung cancer including small-cell lung cancer, non-small cell |ung
cancer ,capadnotbaing horrdereid from anﬁngolapbsmqitamnuﬁgre@féqrm pplagthe | ung,
cancer (s ey REb AR NERRLAFRD LU A C AN €y 0L i Sl OgRER. cancer
i ncludi™n dast Fornt estinal cancer. pancreatic cancer, ol B

cervi caﬂor &PesTon df‘d@folﬁ)ﬂpt@@'@ﬁbmphssb’@fn thapeSént 1@%@&6@W:ﬁﬁﬂl@ &tctosameer of
the urinary tract, hepatoma, breast cancer, colon cancer, rectal cancer,

col or edivRliclyAaable. érlli‘édﬁ%tt)lf may, foF examne. s ig diedprp Rha Pamid,spymigh il

carcin [ roid
ey IR R AT SRR RO SLALACERN7 S LYl BRNERGy 1 DY

mul ti plxanﬂwe:lfqmza:eamds Ba@ehdrall, ;Dmﬁmsmasertedamtn anappmpﬁhtea&tﬂikﬂaﬁl eaddnummke

cancer, and assocj at ed net ast ses 251] Th terms "cell proliferative
di sor deve(shHyne &ceinﬂfler@p%n éléaﬂﬁtmfé%ro Y agi S HCHES SOntiHAIEHNg Or

associ gh&d oMidle SAIBoBE RN s s@emaglrdn@éatl@@ kdcn i Qed &ﬁ@ﬁﬁfe%owﬁlqg% " Tunor ",
as used herein, refers to all” neoplastic cell growh and proliferation,
whet herskdbldlagtmam or benign, and all pre-cancerous and cancerous cells and

ti ssues.
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[ 0253] The pol ypeptide formul ati on may be admi nistered to a subject, in
accord with known nethods, such as intravenous adm nistration, e.g., as a
bol us or W9 20tmMtir3saous i nfusi on over a period of tine, PBgTiUsROIQWERS ar,
|ntraper|toneal i ntracerobrospi nal, subcutaneous, intraarticular
i nt r asylA3lalal The yactess R de, Orof‘rxampkt Blsiseid. virgs of piHSE yester hrevideswith ansome
enbodi Y, t.aneous
Croocl TP SRk AR e EATHL AL B0 PR of L Syl oubisian
progr esm]tlonaltyfa daigala&x@f teheoosadéecaord nap dentafn @dmirmaet setdtarie madterbe
chosen bé gﬁﬁﬂ{ |ch n acco dlng to known criteria. The appropriate dosage
of pol V§58pt Vv e? e type of disease to be treated, as defined
above, [hPf7iseyRdst E)(px%ék‘?orp%&o’?r? a&ftyﬁlbﬁlﬂeﬁﬁé‘a%ﬁv inthehdie Brgtaﬁi%nﬂ% QeRt i de
fornulatlon is adm ni stered previous therapy, the patient's clinical
hi st or yepaathes es porsiategol phet op dleyhwsipthramofcoralll™MAi on, and the di scretion of
the attendi ng physician. The pol ypepti de fornulation is suitably
adm ni gver edHdsoCele patient at one tinme or over a series of treatnents.
Dependi ng on the type and severity of the disease, about 1 |ug/kg to about
50 ny/ HO218]dyThehahtel magbe adbasitiug, dyddst orpthka/fdoge relbfingeol aefleppladecetian be
an initial candjdate dosage for admnistration to the WO
2011/ 07 330PeTArliRDello/W£198Blepat i ent, whether, for exanple, by one or nore
separ atga g *ﬂhéfnrva&doqarﬁso pﬁavﬁa{s £t &HQ%lﬁ&fll‘dﬁa& st Yol %ichqﬁ's b¥erdosage
m ght range from about .9/ kg to about 0 ng/ kg o re, depending on
the f acgeoctscaﬂp Manm]Mechm)a/seto pEatuce epem)ephchadmam(mimb Monhsthe)mlentamu dhal days
or | onger, 9 .on tgF condi ti.on, treatnen is sustai.ned until a
desir ed”%’%%? FX*H? B BUBSHIE SIS %@B%ganﬁ% D oY FEBESYF PR
therapxn&g@hgg)readlly nonitored by conventional nethods and assays and
based on criteria known to the physician or other persons of skill in the
art. [d92H]] Cowmieable mékaarps@m mlude@uh@nsmhhmltb@tmﬂﬁl@@i sufht # @raen-negative
adm ni stration rpul.at i on The atlon
can be UBamarse Efarr i BB B leo R PHURLl e B VBt !
I MUNOSARK AESHIMESly HATlAAAGuOIYENE., coBlK I B0 mt%@xm@uﬂéfs,E @sliW t h
surgery, cryot erafg and/ or radlotheragé The ggptlde formul ati on can
&h Ct

be admixl FOAdEG 4 j Gneli BRI 1B (A ?853%55 nVéntilbhal3-eher apy,

ei t her - t 0
Adn]nlé??gfﬁ%%ﬁm%ﬁ%&%%%ﬁhkmﬁ%ﬁs&ﬁ%ﬁﬁqgﬁg%§%¥%%%38$Qkhﬁg?% ?g%%%%lc agent s
i ncl udeslis EmdldlaneaUswimionKiebsield, \Proeos)Sabudriclle, egdnbanshelat iyphimunivany
order, égnd sequentially in any orqﬁg. [ 0257] The(%ﬁnblned adnlnlstratlon

i ncl ude¥ Y aatifs NFEEHATEIescarsi WY s atseV P hrRac YR aoP- yDE{ingidB.

phar WBQ%%E}LLF&M QUITUS 3L h O fo rmANBIRS Ulf’dée)é(?orﬁéjr{&‘s Rh&H 43P, 'a%gzﬁbss' ddaer order, and
sequent 1 al adm ni stration in any or wherein preferably there is a tinme
peri od Ssteptenivet. The¢grexamplesact illvetraiyemthesthanliméineo Sship WielQ istohei r

bi ol ogi cal I Vi Pre uch conbined therapy .results i.n

oyner gt BisER Pevtar PRER a5t BRAtEc Be. FTRENGT AOTEP ST 6oRE MR

pol ypepiolfficleafiddpdtii@Temiastivhd TeBRADRI, et 8 €ORtRIMARMatidlRts P
article of manufacture. The article of manufacture may conprise a contai ner
cont ai rirpigolykie epainygselel cdemplsy sty i)lriO rmsebeema@llﬁyd tq pidech p igerdtie roftation

manuf act yre co ont.ai ner si.n conmpositign conpri si ng

t he pol ypep%ena Coalmglp ?Qpeﬁtlgessegr |%m8usner el irllos\}vl th B eescoofn Q}Iﬁ%s?s and (b)

a packagauding @ oMW 3T 10REhINUCED, hschi 10K tiaddonipl st %éhcﬂgpd RRAT Br qaal Wil Dm t 0 a
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sanpl esRh%%liotr;guli. Sljclzccgc?fogiyge%%(s:grp(r)e%fr:]r?édogfrfgtstehrosta,‘ twith suitable vectors having expression
control sequences (e.g., promoters), an origin of replication, termination sequences and the like
as desired. Typical promoters include 3-phosphoglycerate kinase and other glycolytic
enzymes. Inducible yeast promoters include, among others, promoters from alcohol
dehydrogenase, isocytochrome C, and enzymes responsible for maltose and galactose
utilization.
[0223] In addition to microorganisms, mammalian tissue cell culture may also be used to
express and produce the polypeptides as described herein and in some instances are preferred
(See Winnacker, From Genes to Clones VCH Publishers, N.Y., N.Y. (1987). For some
embodiments, eukaryotic cells (e.g., COS7 cells) may be preferred, because a number of
suitable host cell lines capable of secreting heterologous polypeptides (e.g., intact
immunoglobulins) have been developed in the art, and include CHO cell lines, various Cos cell
lines, HeLa cells, preferably, myeloma cell lines, or transformed B-cells or hybridomas.
[0224] In some embodiments, the host cell is a vertebrate host cell. Examples of useful
mammalian host cell lines are monkey kidney CV1 line transformed by SV40 (COS-7, ATCC
CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for growth in
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2011/ 0Xé. &SMéQJﬁi’zﬁz’lﬁ()/sW%Sncﬂ' adfdlfa). AmpRoledpplphiilcely” vectors (Hendy et al., J.
Immunol. Methods 231:137-146 (1999)) and purification strategies coupled with an increase in
transformable crop species render such methods a practical and efficient means of producing
recombinant immunoglobulins not only for human and animal therapy, but for industrial
applications as well (e.g., catalytic antibodies). Moreover, plant produced antibodies have been
shown to be safe and effective and avoid the use of animal-derived materials. Further, the
differences in glycosylation patterns of plant and mammalian cell-produced antibodies have
little or no effect on antigen binding or specificity. In addition, no evidence of toxicity or
HAMA has been observed in patients receiving topical oral application of a plant-derived
secretory dimeric IgA antibody (see Larrick et al., Res. Immunol. 149:603-608 (1998)).
[0227] Host cells are transfected or transformed with expression or cloning vectors described
herein for polypeptide production and cultured in conventional nutrient media modified as
appropriate for inducing promoters, selecting transformants, or amplifying the genes encoding
the desired sequences. The culture conditions, such as media, temperature, pH and the like, can
be selected by the skilled artisan without undue experimentation. In general, principles,
protocols, and practical techniques for maximizing the productivity of cell cultures can be
found in Mammalian Cell Biotechnology: a Practical Approach M. Butler, ed. (IRL Press,
1991).
[0228] Methods of eukaryotic cell transfection and prokaryotic cell transformation are
known to the ordinarily skilled artisan, for example, CaCl,, CaPQj, liposome-mediated and
electroporation. Depending on the host cell used, transformation is performed using standard

techniques appropriate to such cells. The calcium treatment employing calcium chloride or

50



Conc. (ng/nmL) Formulation Al Drso (cP) ATI DVA (cP) F Dnso F DVA Anti -1 FNa
150-200 25, 50 and 75 MM H sd, pH 5.2-6.5, co-solvent see figures 1-3
WO 2011/017330 PCT/US2010/044258

electroporation is generally used for prokaryotes. Infection with Agrobacterium tumefaciens is
used for transformation of certain plant cells, as described by Shaw et al., Gene 23:315 (1983)
and WO 89/05859 published 29 Jun. 1989. For mammalian cells without such cell walls, the
calcium phosphate precipitation method of Graham and van der Eb, Virology 52:456-457
(1978) can be employed. General aspects of mammalian cell host system transfections have
been described in U.S. Pat. No. 4,399,216. Transformations into yeast are typically carried out
according to the method of Van Solingen et al., J. Bact. 130:946 (1977) and Hsiao et al., Proc.
Natl. Acad. Sci. (USA) 76:3829 (1979). However, other methods for introducing DNA into
cells, such as by nuclear microinjection, electroporation, bacterial protoplast fusion with intact
cells, or polycations, e.g., polybrene, polyornithine, may also be used. For various techniques
for transforming mammalian cells, see Keown et al., Methods in Enzymology 185:527-537
(1990) and Mansour et al., Nature 336:348-352 (1988).

[0229] Polypeptides, e.g., antibodies, can be produced in bacteria, in particular when
glycosylation and Fc effector function are not needed, such as when the therapeutic antibody is
conjugated to a cytotoxic agent (e.g., a toxin) and the immunoconjugate by itself shows
effectiveness in tumor cell destruction. Full length antibodies have greater half life in
circulation. Production in E. coli is faster and more cost efficient. For expression of
polypeptides in bacteria, see, e.g., U.S. Pat. No. 5,840,523, which describes translation
initiation region (TIR) and signal sequences for optimizing expression and secretion, these
patents incorporated herein by reference. After expression, the antibody is isolated from the E.
coli cell paste in a soluble fraction and can be purified through, e.g., a protein A or G column
depending on the isotype. Final purification can be carried out similar to the process for
purifying antibody expressed e.g., in CHO cells.

[0230] Suitable host cells for the expression of glycosylated polypeptides described herein
are derived from multicellular organisms. Examples of invertebrate cells include plant and
insect cells. Numerous baculoviral strains and variants and corresponding permissive insect
host cells from hosts such as Spodoptera frugiperda (caterpillar), Aedes aegypti (mosquito),
Aedes albopictus (mosquito), Drosophila melanogaster (fruitfly), and Bombyx mori have been
identified. A variety of viral strains for transfection are publicly available, e.g., the L-1 variant
of Autographa californica NPV and the Bm-5 strain of Bombyx mori NPV, and such viruses
may be used as the virus herein according to the present invention, particularly for transfection
of Spodoptera frugiperda cells.

[0231] The host cells used to produce the polypeptide of this invention may be cultured in a
variety of media. Commercially available media such as Ham's F10 (Sigma), Minimal

Essential Medium (MEM), (Sigma), RPMI-1640 (Sigma), and Dulbecco's Modified Eagle's
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Medium ((DMEM), Sigma) are suitable for culturing the host cells. Any of these media may
be supplemented as necessary with hormones and/or other growth factors (such as insulin,
transferrin, or epidermal growth factor), salts (such as sodium chloride, calcium, magnesium,
and phosphate), buffers (such as HEPES), nucleotides (such as adenosine and thymidine),
antibiotics (such as GENTAMYCIN™ drug), trace elements (defined as inorganic compounds
usually present at final concentrations in the micromolar range), and glucose or an equivalent
energy source. Any other necessary supplements may also be included at appropriate
concentrations that would be known to those skilled in the art. The culture conditions, such as
temperature, pH, and the like, are those previously used with the host cell selected for

expression, and will be apparent to the ordinarily skilled artisan.
(vi)  Purification of Polypeptides

[0232] When using recombinant techniques, the polypeptides can be produced
intracellularly, in the periplasmic space, or directly secreted into the medium.

[0233] The polypeptides may be recovered from culture medium or from host cell lysates. If
membrane-bound, it can be released from the membrane using a suitable detergent solution
(e.g. Triton-X 100) or by enzymatic cleavage. Cells employed in expression of the
polypeptides can be disrupted by various physical or chemical means, such as freeze-thaw
cycling, sonication, mechanical disruption, or cell lysing agents.

[0234] It may be desired to purify the polypeptides from recombinant cell polypeptides. The
following procedures are exemplary of suitable purification procedures: by fractionation on an
ion-exchange column; ethanol precipitation; reverse phase HPLC; chromatography on silica or
on a cation-exchange resin such as DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate
precipitation; gel filtration using, for example, Sephadex G-75; protein A Sepharose columns
to remove contaminants such as IgG; and metal chelating columns to bind epitope-tagged
forms of the polypeptide. Various methods of polypeptide purification may be employed and
such methods are known in the art.

[0235] If the polypeptide is produced intracellularly, as a first step, the particulate debris,
either host cells or lysed fragments, are removed, for example, by centrifugation or
ultrafiltration. Carter et al., Bio/Technology 10: 163-167 (1992) describe a procedure for
isolating polypeptideswhich are secreted to the periplasmic space of E. coli. Briefly, cell paste
is thawed in the presence of sodium acetate (pH 3.5), EDTA, and
phenylmethylsulfonylfluoride (PMSF) over about 30 min. Cell debris can be removed by
centrifugation. Where the polypeptide is secreted into the medium, supernatants from such

expression systems are generally first concentrated using a commercially available polypeptide
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concentration filter, for example, an Amicon or Millipore Pellicon ultrafiltration unit. A
protease inhibitor such as PMSF may be included in any of the foregoing steps to inhibit
proteolysis and antibiotics may be included to prevent the growth of adventitious
contaminants.

[0236] The polypeptide composition prepared from the cells can be purified using, for
example, hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity
chromatography, with affinity chromatography being the preferred purification technique. The
suitability of protein A as an affinity ligand depends on the species and isotype of any
immunoglobulin Fc domain that is present in the antibody. Protein A can be used to purify
antibodies that are based on human y1, y2, or y4 heavy chains (Lindmark et al., J. Immunol.
Meth. 62:1-13 (1983)). Protein G is recommended for all mouse isotypes and for human y3
(Guss et al., EMBO J. 5:15671575 (1986)). The matrix to which the affinity ligand is attached
is most often agarose, but other matrices are available. Mechanically stable matrices such as
controlled pore glass or poly(styrenedivinyl)benzene allow for faster flow rates and shorter
processing times than can be achieved with agarose. Where the antibody comprises a Cu3
domain, the Bakerbond ABX™ resin (J. T. Baker, Phillipsburg, N.J.) is useful for purification.
Other techniques for polypeptide purification such as fractionation on an ion-exchange
column, ethanol precipitation, Reverse Phase HPLC, chromatography on silica,
chromatography on heparin SEPHAROSE™ chromatography on an anion or cation exchange
resin (such as a polyaspartic acid column), chromatofocusing, SDS-PAGE, and ammonium
sulfate precipitation are also available depending on the polypeptide to be recovered.

[0237] Following any preliminary purification step(s), the mixture comprising the
polypeptide of interest and contaminants may be subjected to low pH hydrophobic interaction
chromatography using an elution buffer at a pH between about 2.5-4.5, preferably performed at

low salt concentrations (e.g., from about 0-0.25M salt).
V. Methods of Using the Formulations

[0238] The formulations provided herein may be used in methods of delivering a
polypeptide formulation described herein to a subject in need thereof comprising administering
the formulation to a subject in need thereof.

[0239] Also provided herein are methods to treat, ameliorate, and/or delay progression of a
disease or disorder comprising administering a formulation described herein to a subject in
need thereof.

[0240] In some embodiments, the disease or disorder is cancer. In some embodiments, the

disease or disorder is an inflammatory disease. In some embodiments, the disease or disorder is
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a "cell proliferative disorder" and "proliferative disorder". In some embodiments, the disease
or disorder is a tumor. In some embodiments the disease or disorder is cancer and the
polypeptide is an antibody.

[0241] In some embodiments, the polypeptide is administered in an effective amount. In
some embodiments, the polypeptide is administered in a growth inhibitory amount. In some
embodiments, the polypeptide is administered in a cytotoxic amount.

[0242] As used herein, "treat”, "treatment,"” or "treating” is an approach for obtaining
beneficial or desired results including clinical results. For purposes of this invention, beneficial
or desired clinical results include, but are not limited to, one or more of the following:
decreasing one or more symptoms resulting from the disease, diminishing the extent of the
disease, stabilizing the disease (e.g., preventing or delaying the worsening of the disease),
delay or slowing the progression of the disease, ameliorating the disease state, decreasing the
dose of one or more other medications required to treat the disease, and/or increasing the
quality of life.

[0243] As used herein, "delaying" the progression means to defer, hinder, slow, retard,
stabilize, and/or postpone development of the disease. This delay can be of varying lengths of
time, depending on the history of the disease and/or individual being treated.

[0244] In some embodiments, the methods of treatment described herein ameliorate (e.g.,
reduce incidence of, reduce duration of, reduce or lessen severity of) of one or more symptoms
of the disease.

[0245] A “subject” herein is a mammal. In some embodiments, the mammal is a human.
[0246] A “symptom” is any morbid phenomenon or departure from the normal in structure,
function, or sensation, experienced by the subject.

[0247] The term "effective amount” refers to an amount of a polypeptide to treat, ameliorate,
and/or delay progression of a disease or disorder in a subject. In the case of cancer, the
therapeutically effective amount of the drug may reduce the number of cancer cells; reduce the
tumor size; inhibit (i.e., slow to some extent and preferably stop) cancer cell infiltration into
peripheral organs; inhibit (i.e., slow to some extent and preferably stop) tumor metastasis;
inhibit, to some extent, tumor growth; and/or relieve to some extent one or more of the
symptoms associated with the cancer. To the extent the drug may prevent growth and/or kill
existing cancer cells, it may be cytostatic and/or cytotoxic.

[0248] A "growth inhibitory amount" of a polypeptide, is an amount capable of inhibiting
the growth of a cell, especially tumor, e.g., cancer cell, either in vitro or in vivo. A "growth
inhibitory amount" of a polypeptide for purposes of inhibiting neoplastic cell growth may be

determined empirically and in a routine manner.
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2011/ 01g7a§t§(9ir|:1)grst/irg?%gn]££%gréllczrggcicvc\:gﬁ\&r,l gsliocbll_fs\!col\r{l%?celzr%cal cancer, ovarian cancer, liver
cancer, bladder cancer, cancer of the urinary tract, hepatoma, breast cancer, colon cancer,
rectal cancer, colorectal cancer, endometrial or uterine carcinoma, salivary gland carcinoma,
kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anal
carcinoma, penile carcinoma, melanoma, multiple myeloma and B-cell lymphoma, brain, as
well as head and neck cancer, and associated metastases.
[0251] The terms "cell proliferative disorder" and "proliferative disorder" refer to disorders
that are associated with some degree of abnormal cell proliferation.
[0252] "Tumor", as used herein, refers to all neoplastic cell growth and proliferation,
whether malignant or benign, and all pre-cancerous and cancerous cells and tissues.
[0253] The polypeptide formulation may be administered to a subject, in accord with known
methods, such as intravenous administration, e.g., as a bolus or by continuous infusion over a
period of time, by intramuscular, intraperitoneal, intracerobrospinal, subcutaneous, intra-
articular, intrasynovial, intrathecal, oral, topical, or inhalation routes. In some embodiments,
the polypeptide formulation is administered by subcutaneous injection.
[0254] For the treating, amelioration, and/or delaying progression of disease, the dosage and
mode of administration will be chosen by the physician according to known criteria. The
appropriate dosage of polypeptide will depend on the type of disease to be treated, as defined
above, the severity and course of the disease, whether the polypeptide formulation is
administered previous therapy, the patient's clinical history and response to the polypeptide
formulation, and the discretion of the attending physician. The polypeptide formulation is
suitably administered to the patient at one time or over a series of treatments. Depending on
the type and severity of the disease, about 1 ug/kg to about 50 mg/kg body weight (e.g., about
0.1-15 mg/kg/dose) of polypeptide can be an initial candidate dosage for administration to the
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compounds, or with surgery, cryotherapy, and/or radiotherapy. The polypeptide formulation

can be administered in conjunction with other forms of conventional therapy, either

consecutively with, pre- or post-conventional therapy.

[0256] Administration "in combination with" one or more further therapeutic agents includes

simultaneous (concurrent), consecutive administration in any order, and sequentially in any

order.

[0257] The combined administration includes co-administration, using separate formulations

or a single pharmaceutical formulation, consecutive administration in either order, and

sequential administration in any order, wherein preferably there is a time period while both (or

all) active agents simultaneously exert their biological activities. Preferably such combined

therapy results in a synergistic therapeutic effect.
VI Articles of Manufacture

[0258] The polypeptide formulations described herein may be contained within an article of
manufacture. The article of manufacture may comprise a container containing the polypeptide
formulation. Preferably, the article of manufacture comprises:(a) a container comprising a
composition comprising the polypeptide formulation described herein within the container; and
(b) a package insert with instructions for administering the formulation to a subject.

[0259] The article of manufacture comprises a container and a label or package insert on or
associated with the container. Suitable containers include, for example, bottles, vials, syringes,
etc. The containers may be formed from a variety of materials such as glass or plastic. The
container holds or contains a formulation and may have a sterile access port (for example the
container may be an intravenous solution bag or a vial having a stopper pierceable by a
hypodermic injection needle). At least one active agent in the composition is the polypeptide.

The label or package insert indicates that the composition’s use in a subject with specific
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12. The fornulation of claim 10, wherein the nonoclonal antibody is an 1gG
nonocl onal anti body. 13. The formulation of claim9, wherein the anti body
i s an antw@eniigiimsong fragnent. 14. The formul ati on of @C&AIUSRWB/04428%r i n

the antigen binding fragnment is selected fromthe group consisting of a Fab
f r agme rividagegrggardingdnsitg amopnts 4 interalsRf RoktpepdesHI Any Hthsy drugReing di abody .

15. Th lat.i ' IM\Q;&,?] L0, I% Sl A t of
bet wee rg@g%%! TT‘A)a?[g: lﬁ{))for(&%ﬂf%%%%\? V0 ﬁ%l %elgy(’?&ngﬁlgt | or?hﬁljg.éiem%% #or %ul ation
of cl aigmibigreiahardaisar Disipoort, iDMAding oither Anffenspdihtensf fikket weedleahodt 1% t o

about 5%.v/v of the fornmulation. 17. The formul ati on o(I- cl ai 1,. wherein
the. T orWNGE': Brromrpierinepipie Soaiptras p aymge: |nyggne embodiments, he syfinge'

2011/ 014 3RQARCHAHS2A AR O 4588ion Bevid €n §MMNRMRIGE Bh O theGhjRbnkilvicviehei n
histidine is in an anount "of between about 10 mMMto about 100 MM 19. The

f or nul @idkiesr- cl ai m 1, wherein the formulation further conprises

o L P 2D T e LR RS AR R
packages of therapeutic products, that contain information about the indications, usage,
dosage, administration, contraindications, other therapeutic products to be combined with the
packaged product, and/or warnings concerning the use of such therapeutic products.
[0261] Further details of the invention are illustrated by the following non-limiting
Examples. The disclosures of all references in the specification are expressly incorporated

herein by reference.
EXAMPLES

[0262] The examples, which are intended to be purely exemplary of the invention and should
therefore not be considered to limit the invention in any way, also describe and detail aspects
and embodiments of the invention discussed above. The foregoing examples and detailed

description are offered by way of illustration and not by way of limitation.

Example 1- Effects of Dimethyl Sulfoxide and Dimethylacetamide on Polypeptide Solution
Viscosity”
[0263] To investigate the effects of Dimethyl Sulfoxide and Dimethylacetamide on

polypeptide solution viscosity, the following experiments were performed.
Materials and Methods

[0264] Multiple IgGl1 full length monoclonal antibodies comprised of k-light chains
constructed from identical human frameworks were used in this study. These antibodies were
cloned, expressed in Chinese Hamster Ovary cell lines, and purified at Genentech (South San
Francisco, CA). All reagents were ACS grade.

[0265] Unless otherwise stated, rhuMAD anti-IFNa was used as the starting material. All
polypeptides were buffer exchanged into the appropriate conditions using Slide-a-lyzer 10,000
MWCO dialysis cassettes (Thermo Scientific Pierce) for at least 24 hours at 2-8°C. After
removal from the cassette, the pH of individual solutions was measured under ambient
conditions using a Mettler Toledo SevenMulti pH meter. Polypeptide concentration was

determined with gravimetrically-prepared samples using a HP 8453 spectrophotometer at
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21. The formulation of claim1, wherein the polypeptide is in an amount of
about 100 ng/nL or greater. 22. The fornulation of claim2l, wherein the
pol ypept iWO 2081/41m33an anount of between about 100 ny/ nli &A06/tSR@0042389 ny/ nlL.
23. The formul ation of ¢claiml, wherein the viscosity is reduced conpared
to t he SAr® Wg3Hinmt PepsityivasHecaspisd veidzgp ‘miesd vy LA YPOdersiwaistassbut 1 to
about 1 opP. 24. The fornulation of claim23, wherein the viscosity is
reduced conpared to the sanme fornulation in the absence of DVSO or DVA by
bet weerf026jut Approainahiayt SAND. saRple2Biquitevdro preph@tlibgrpidnginahawd solwdrer ei n

the vis Ly is. reduced. compared.to the sane fornulatign in the absence of
DVBO or<%5wb§éﬁg nglﬁsﬁp tf'i‘f? %sgﬁ valygigevolyme Begentags: trPi)WHh‘P%ttchn of

cl ai m 2g1veph@hEhPaduPel ik &ﬁ%mgé %alraﬁl%iﬁl?éjof%s{ﬁ@é‘tﬁ\?éjfohﬁultaﬁ&q 5@T® J@sdmdl ation
in the absence of DMSO or DVA by qbet ween about 1.2 and about 5 fold. 27.

The f ormihtain epwabpolgpepitide tonogheatinrwasireeasieddst ¢compagsisatbout 50 cP or | ess.

28. Th mul.ati on of ..cl ai 27, wherein the viscosity i abo P or

Fess. 3828 Vbt Jen T i el 8t e &Nar P BafRU Rl & ane

about 8hestfeterRh herprsl 1224 91D ﬁﬁfn &nadl m@&e@sﬂm&m Ebnlﬂé_@at@ﬂé‘ W cbﬁttrmratabout 5

and about 6.5. 31. The fornulation of claim1l, wherein DMSO or DVA i s DVSO
150C using a Peltier plate. Three independent and separate 75ul samples of each formulation

were measured 20 times during 100 second time intervals, with a shear rate of 1000/second.
Results and Discussion

[0268] The shear viscosity of multiple polypeptide solutions was measured in the presence
and absence of various buffer systems and polar solvents. The addition of relatively low
volume to volume percents (1-10%) of DMSO and/or DMA decreases solution viscosity to
varying extents (Figure 1). Interestingly, the buffer component histidine chloride reduces the
viscosity of the solution at high ionic strength, however, DMSO and DMA are shown to
further decrease viscosity (Figure 1).

[0269] The polar solvents, DMSO and DMA, decrease the solution viscosity of the
monoclonal antibody anti-IFNa to the greatest extent. However, a similar effect was observed
with three other MAbs (Table 2). The buffer components and polypeptide concentration vary
between different polypeptides, but the viscosity reducing effect of DMSO and DMA on each
individual solution is obvious. In fact, a 2-3 fold decrease in solution viscosity was observed in

some instances (Table 2).
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32. The formulation of claim1, wherein DMSO or
formul ation of claiml1l, wherein the fornmulation is fornul ated for

admi ni st reoi20m/day330nj ect i on.

DVA is DVA. 33. The

formul ation is formulated for adm nistration by subcutaneous injection.

A net hoPEPlﬂ? ‘ITB.kI ng the formulation of claiml corrprl si ng comnbi ni ng t he
pol yp or mar e of Tacr Ur ey g0 ng a
cont ai Irﬁlﬁedrl 839 iin VL eb]fivornu?h?lf\on of h Dgﬁs?n 1. R Fito ¥ bth
2011/ 17nnr\ II L) U‘-|-4n 37 A [} b‘lll i adal f I OL
wher ei{HRE Cont el < éf éofmd” m?zs @gﬁéﬂ%ﬁ e et oo d
37, wherein the syrl nge js" %;rplfqﬂig?6 ont |ned wi thif an injection deV| ce.
39. The—art I r\l e nr'nnll'F :\T\f?}?%}v%]!t C! al \Ahnr | At hn I n-ect | ol He\vli c
an aut OAI‘IH] @é\{aor 1@@ A rre%ﬁné@a%‘fﬁ,@%g f@l‘félgflf?r% é@telfkgﬁreogf “Fél m 8 by tr
a disdase or di gorder conditfiMginlé@ni nj stering the fornulation ta a sub
in nedd thereof. hloride, % co-
solven
Anti-I1L17 170 30 mM HisCl, pH 14 23 1.5 2
5.5, % 3% co-
solven
anti-CD20 170 20 mM sodium 8 5 1.4 1.2
acetate, 4%
trehalose,
0.02% PS20, pH
5.3, +3% co-
solven
Anti-Beta7 | 200 20 mM HisCl, pH 20 NA 1.2-1.5 | NA
5.8, = 5% DMSO

An pmsomMma 18 the change in shear viscosity when DMSO or DMA is added.

F pmsomwmso 18 the fold change in shear viscosity or the ratio of the buffer viscosity without co-
solvent to buffer viscosity with co-solvent.

[0270]

To further investigate the viscosity reducing properties of the polar solvents DMSO

and DMA, the solution pH was varied from 5.2 to 6.5 and shear viscosity measured. The

solution viscosity was reduced by DMSO at all solution pH values tested (Figure 2). Clearly,

the observed effect is a direct result of the polar additive DMSQO. Indeed, solution pH

dramatically affects solution viscosity in the absence of DMSO and the addition of DMSO

attenuates the pH dependent viscosity changes (Figure 2).

[0271]

Another common excipient for solubility enhancement and viscosity reduction of

polypeptide solutions is arginine chloride. The effect of DMSO and DMA was investigated in

the presence of varying amounts of arginine chloride to determine if these polar solvents

exhibit further viscosity reducing effects. Herein, the addition of DMSO and DMA to

polypeptide solutions is shown to further reduce solution viscosity in the presence of arginine

chloride (Figure 3).

[0272]

Herein, the effects of dimethyl sulfoxide and dimethyl acetamide have been explored.

Clearly, these polar constituents decrease solution viscosity of high concentration polypeptide

therapeutics. DMO and DMA may be used to increase the manufacturability and delivery of

high concentration polypeptide formulations.
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41. The nethod of claim40, wherein the fornulation is adm ni stered by
I njection. 42. The nethod of claim4l, wherein the fornulation is

adm ni st ewedotiy13izbcut aneous i njection. 43. A nethod of Pdg&ltise@wiontzss he
formulation of claim1 to a subject in need thereof conprising

adni ni sYEW NG ¢He™MIGP d%l ation. 44. The method of claim 43, wherein the
formulation is adm ni stered by injection. 45, The nethod of claim 44,
wher ei n-t he 4 8y fpudtion sogping @) & plaPapids ipmmaNBoRf LT dapjagent S0

mg/mL and (b) dimethyl sulfoxide (DMSO) or dimethylacetamide (DMA) in an amount of
between about 0.1% to about 50% v/v of the formulation, wherein the formulation has

reduced viscosity compared to the same formulation in the absence of DMSO or DMA.

2. The formulation of claim 1, wherein the polypeptide is capable of forming a secondary

structure, tertiary structure, and/or quaternary structure.

3. The formulation of claim 2, wherein the polypeptide is capable of forming a secondary
structure.

4. The formulation of claim 3, wherein the secondary structure is a B-sheet.

S. The formulation of claim 1, wherein the polypeptide is hydrophobic.

6. The formulation of claim 2, wherein the polypeptide is about 100 amino acids or greater.

7. The formulation of claim 1, wherein the polypeptide has a molecular weight of greater than
about 5,000 Daltons.

8. The formulation of claim 1, wherein the polypeptide is a therapeutic polypeptide.

9. The formulation of claim 1, wherein the polypeptide is an antibody.

10. The formulation of claim 9, wherein the antibody is a monoclonal antibody.

11. The formulation of claim 10, wherein the monoclonal antibody is a chimeric antibody,

humanized antibody, or human antibody.

12. The formulation of claim 10, wherein the monoclonal antibody is an IgG monoclonal
antibody.

13. The formulation of claim 9, wherein the antibody is an antigen binding fragment.

14. The formulation of claim 13, wherein the antigen binding fragment is selected from the

group consisting of a Fab fragment, a Fab’ fragment, a F(ab’), fragment, a scFv, a Fv, and

a diabody.

15. The formulation of claim 1, wherein DMSO or DMA is in an amount of between about 1%

to about 10% v/v of the formulation.

16. The formulation of claim 15, wherein DMSO or DMA is in an amount of between about

1% to about 5% v/v of the formulation.

17. The formulation of claim 1, wherein the formulation further comprises histidine.
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18. The formulation of claim 17, wherein histidine is in an amount of between about 10 mM to

about 100 mM.
19. The formulation of claim 1, wherein the formulation further comprises arginine-HCI.

20. The formulation of claim 19, wherein arginine-HCl is in an amount of between about 50

mM to about 200 mM.

21. The formulation of claim 1, wherein the polypeptide is in an amount of about 100 mg/mL
or greater.
22. The formulation of claim 21, wherein the polypeptide is in an amount of between about

100 mg/mL and about 300 mg/mlL..

23. The formulation of claim 1, wherein the viscosity is reduced compared to the same

formulation in the absence of DMSO or DMA by between about 1 to about 1000 cP.

24. The formulation of claim 23, wherein the viscosity is reduced compared to the same

formulation in the absence of DMSO or DMA by between about 5 to about 100 cP.

25. The formulation of claim 1, wherein the viscosity is reduced compared to the same

formulation in the absence of DMSO or DMA by between about 1.2 and about 10 fold.

26. The formulation of claim 25, wherein the viscosity is reduced compared to the same

formulation in the absence of DMSO or DMA by between about 1.2 and about 5 fold.

27. The formulation of claim 1, wherein the viscosity is about 50 cP or less.
28. The formulation of claim 27, wherein the viscosity is about 25 cP or less.
29. The formulation of claim 1, wherein the pH is between about 5 and about 8.

30. The formulation of claim 29, wherein the pH is between about 5 and about 6.5.
31. The formulation of claim 1, wherein DMSO or DMA is DMSO.

32. The formulation of claim 1, wherein DMSO or DMA is DMA.

33. The formulation of claim 1, wherein the formulation is formulated for administration by
injection.
34. The formulation of claim 33, wherein the formulation is formulated for administration by

subcutaneous injection.

35. A method of making the formulation of claim 1 comprising combining the polypeptide and
DMSO or DMA.

36. An article of manufacture comprising a container containing the formulation of claim 1.
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37. The article of manufacture of claim 36, wherein the container is a syringe.

38. The article of manufacture of claim 37, wherein the syringe is further contained within an

injection device.
39. The article of manufacture of claim 38, wherein the injection device is an autoinjector.

40. A method of using the formulation of claim 8 to treat a disease or disorder comprising

administering the formulation to a subject in need thereof.

41. The method of claim 40, wherein the formulation is administered by injection.

42. The method of claim 41, wherein the formulation is administered by subcutaneous
injection.

43. A method of delivering the formulation of claim 1 to a subject in need thereof comprising

administering the formulation.

44. The method of claim 43, wherein the formulation is administered by injection.
45. The method of claim 44, wherein the formulation is administered by subcutaneous
injection.
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