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t he pr ot ei rexpensive mammalian cell culture fermentation systems for production of recombinant

polypeptides. However, to be a practical alternative to mammalian cell culture systems, it is
25  important to maintain the health of the animals. Moreover, the polypeptides thereby produced
remain a substituent of a complex mixture of milk proteins and methods are need to purify the

polypeptides from such mixture.

Summary of the Invention
30 The present invention features methods of producing target molecules in transgenic
animais and methods of purifying such target molecules. The target molecule is preferably a
target polypeptide. The invention is based, in part, on the discovery that a target polypeptide can
be expressed and secreted in an inactive form into the milk of a transgenic animal and then

activated. This can allow for avoidance of complications that can arise by producing the protein
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In another preferred embodiment, the binding polypeptide is an antibody or fragment thereof.

25 In a preferred embodiment, the nucleic acid encoding the target polypeptide is under the
control of a tissue specific promoter, €.g., a promoter which directs expression in mammary
epithelial cells. In a preferred embodiment, the nucleic acid encoding the binding polypeptide is
under the control of a tissue specific promoter, e.g., a2 promoter which directs expression in
mammary epithelial cells. Preferably, both the nucleic acid encoding the target polypeptide and

30 the nucleic acid encoding the binding polypeptide are under control of the same-type of
promoter, €.g., the same type of tissue specific promoter. For example, both can be under the

control of a promoter which directs expression in mammary epithelial cells, e.g., both can be
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in the milk ofnpreferredrembediments, ﬂmwrgﬁlmhfam@enmmtrd hydnodifirgtion of ja side,

25 e.g., acleavage site, can further include an additional site which allows activation, e.g., which
allows cleavage such as cleavage of a pre and/or pro- region of a polypeptide. In a preferred
embodiment, an endogenous site for proteolytic cleavage can be inactivated and a new site
supplied. The new site can be supplied by modifying the endogenous cleavage site and/or by
adding an additional amino acid or amino acids. Preferably, the new site is not cleaved by any

30 endogenous processing enzyme which naturally occurs in the tissue or product. For example, a
site cleaved by a protease present in the milk of the transgenic animal can be modified, and a site

which can be cleaved by contact with an exogenous chemical or enzyme can be added to the
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whi ch can be cl eaved by contact with an exogenous chem cal or enzyne can be
added to the 3 WO 01/ 26455 PCTI US00/ 28589 pol ypeptide. In a preferred
enbodi nentwo éts43sxogenous chemical is: an acid, e.g., cyRGClURA2858% onide. In
anot her preferred enbodi metit, the exofenous enzyire is an exogenous
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factor-j 3. ™% “53 preferred enbodi nent, the transgeni c animal is a mamal,
€.g., a goat, CHW e embbdiibitithe tﬁl‘g&,pobﬁd‘pﬁdh is & Biffdn.polybebiiBe. 1HR Pfefened rat.
15 I n anot her % QT’&F‘ he jnvention features, a nethod for the transgenic
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encodes a pol ynﬂnkéfelﬁad\&hbsdimmgmﬁgeﬁxheminﬂﬁgeﬁxamilydogmg'od@cmeéwi chis

under the car tro ue 20 ific pronoter, e.g., a pronoter which
directs exp ? gs‘f‘%ﬁ"’ﬁsﬁc éh’ri%?‘?’ ﬁé‘% al cells; allow ng the target

pol ypepti de and the binding polypeptlde to be expressed in a tissue or
product,_ of thetr eni.c.an |..e.q., the mlk of the t ni ¢ ani mal ;
separ at i ng the & g‘g? tth%B‘f’?r}%gﬂ fe?nr"g%aﬂ?gwg?gﬁgfeﬁanﬁ%qlg/%xgé‘fcfﬂg% % 0 ther eby
provi de t hdargapglgpeppide. yqbepbﬂxeﬂancltdts:@rqsrﬁ@fﬂmtgemmntalﬂnwngandcknctaaldget
pol ypeptid ' u erllgand
e.g., the g‘l’h?%%n%d% &%a%%ﬁ?ésdng&r%e%ﬁ cl)r'3 f or g%sﬁgc%fpp%r‘&% % agrrent of
either. | mrcammrh\étrchpn@ts@mwwe irbetimary epitheliabeelis.and nupceisl agidoyhidhgbacades an
anti body of ic acid
fs sl R bR kpaegp Rk RARERO AP contrBfr UG ©

whi ch enco ng pol ype encodes a seque
encodesat SPRHIPPresRRIer - rApPrereqtes Which JiSPRA AXPIERSION IEMARIRIY ﬁggipkﬂ‘ gilept i de For
exanpl e, thowighitdk, mﬁeﬁ@a ammﬁam%ﬁ%wﬂfa W be2TpBRedif la Hsds exfdlwbduan the

purification of the 30 binding pol ypep n a preferred enbodi nent, at

| east one &ffisFaBernl WitRherodke mitk of s trapseeG AakERARALE e darechprlyRertidéded
e.g., an aduefhebhdifg flpdptide, 18 HeRBy F6ViaSths Rkt gofpedtidnd to a

In a preferred embodiment, the target polypeptide and binding polypeptide are a ligand
25  and counterligand, e.g., the binding polypeptide is a receptor or ligand, or a fragment of either.
In another preferred embodiment, the binding polypeptide is an antibody of fragment thereof.

In a preferred embodiment, the nucleic acid which encodes the binding polypeptide also
encodes a sequence which encodes at least one amino acid exogenous to the binding polypeptide.
For example, the nucleic acid can further include an amino acid useful in the purification of the
30 binding polypeptide. In a preferred embodiment, at least one amino acid exogenous to the
binding polypeptide can be added, e.g., an added amino acid or amino acids that can bind to a
preselected ligand, e.g., a ligand used for purification of the binding polypeptide, e.g., a 6X HIS

ligand, a cellulose binding domain {CBD) ligand, a maltose binding protein (MBP) ligand. This
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preselected ligand, e.g., a ligand used for purification of the binding
pol ypept | de 6‘3 a 6X H'S ligand, a cellulose bi ndi ng domai n ( CBD)
| i gand, fHt%¥se binding protein (MBP) |igand. This 4F 402588855

PCT/ USOO/ 28589 am no ac 0 aci d ich can bind to a preselected

i gand | STpia G pe b i e Fadd Sprewiobey Hesnis et g hersh B nd ng
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enbodi ment, the binding polypeptide and target pol ypeptide exists as a

conpl ex in thénaprefomed enfrodimentatp bisding palypeptide and tatgetpolypepiilg existeasani mal . 5 I n

a preferrcgf}l LG8 . for éﬁ?ﬁgﬂﬁkfoi"ﬁléﬂﬁ{s n{&%m?s separating the inactive
§/’pept | de

target rom -t t1ssue or product .g., afluid, e.g., mlk,

prior g0 acti v jeRrred é?nb’édiﬂ’feﬁtf, e fn%ﬁlocll( ﬁﬁ?&%cﬁ&sep&ﬁﬁg'ﬂ%?ﬁ%ﬁ%% &l ypept i de

Is separated froma fluid 8 bi ndin Ing ~noi ety of
t he bi ndiRelyParsidgy Beratthﬁ@ﬂeézrgf@ uch gigy p pid; m, re@iqpm@xo acivatiopr beaetireforredd | i gand

€. g. a %bohﬁn%ml, ﬂlg %&IV@ ﬁolgpeptl& IMQLE&H&‘LL ahhﬂ& % anﬂl{m} bm@ﬁ g DI apg ( €. g.

ceIIquse) .or a mal t ose) preferfte dlnent

the pr ondRYstY \%‘?‘gﬁ"ﬂw B@W‘é@?ﬁ’r‘&%g?lﬁﬁ???‘# cﬁﬁ'ﬁh’&w FE??F‘F‘F@ ligand, e@e?lﬁg is: a
Casel N PrEXSOig@id (e.8., § metaPchbiRiing ORER), TBY IRARE @2, caluioaéifopgmqighﬁh@romter

a beH | act ogl obi n pronoter; a whey acid protein pronoter,
I act o¥l bUmd t'r‘?s"‘ﬁrom)t er. In a preferred enbodi nent, the binding pol ypept i de
and the targe I.de. ar e under e contrQI of the sane-type of
ti ssue speci f| %%%‘f bog’@’eﬁt’ eBlgF'ﬁteéY’@dh%E?@? SYESIER F P mAgY oRyt el&?{ormt er
whi ch di reeligis: mwmmnoier,eg, akotnasein Embtrch lastoglowilin pronttet, e.g. xefa are under
the cont r%t%ggbgn ﬁrﬁxﬁ?tﬁragﬁhéif ac%lr{m;tg h ?1%%10@:' 10?091%%1':1%#% r{:? ramoters. In a

preferrec} C anrnma Wfhan mammal . In a

preferred e SindTRHE ; 7 bb|t a
pig; a horse; id4";@;‘3‘2%&e";zyacamel’ bmhlﬁ%)pﬂ%&g@&“n&mg&%e ﬁm@ggﬁﬁeraugspect t he
i nventd orfhg eontrelrof the same-tpesefdissue seepifie prommotsy, egbbothatengderghegontrgdofa f yi ng,  a

target PYHRABHHG: dirbSexpreidic th imdfkrs 1ﬂ%ﬂal%@1'lsn@% ; both &ke undir B BRG] of i CN
expresses. a 25 transgenic myltival ent bi nding polypeptide. The nu tlval ent

bi ndi ng %?V%ﬁf?‘gére?tr%}lﬁfﬂ%ﬁcﬂq“?‘%rf bi ndi ng i ety whi ch b| nds the target

! tide and d h bi ted | d,
270 778 pr escPrReH] dhbaangih 8 iRl au by e AR b

t r ansgeniembodimest, the xpmeskies gaatt 2 covg g shieeys amabibit) ateg; @hibrse; aillatha wramel; y pept | de
in ati Ssrﬂcﬁi%'ﬁ‘?%i fic manner, e.g., the transgenic manmal expresses the 30
mul tival en i ndi ng pol ypeptide in a tissue or product, e.g., a fluid
(e.g., mlk, urine or blood). In a preferred enbodi nent, the nanmal
expresses the transgenic nultival ent polypeptide in mlk

In another aspect, the invention features a transgenic system for obtaining, e.g., purifying,
a target polypeptide. The system includes an animal, e.g., a mammal, which expresses a
25 transgenic multivalent binding polypeptide. The muitivalent binding polypeptide includes a first
binding moiety which binds the target polypeptide and a second binding moiety which binds a
preselected ligand, e.g., a preselected ligand of a matrix.
In a preferred embodiment, the transgenic mammal expresses a transgenic multivalent
binding polypeptide in a tissne-specific manner, e.g., the transgenic mammal expresses the
30 multivalent binding polypeptide in a tissue or product, e.g., a fluid (e.g., milk, urine or blood). In
a preferred embodiment, the mammal expresses the transgenic multivalent polypeptide in milk

and the nucleic acid encoding the multivalent binding polypeptide is under control of a promoter
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and the nucleic acid encoding the nultival ent binding pol ypeptide is under
control of a pronoter 5 WO 01/26455 PCTI USOQ 28589 which directs

expr essi oV MAfdIhary epithelial cells, e.g., a casein, BV&RPRPDbulin, a
| act al bumi n Qr, a whey aci dsprotein éhV\AP) ronotér, In a preferred

enbodi ment , Viighedigerts, PP mTarY spithelialcells; e.g.caffsein p lagigglobuligig ¢ | pi g,
herse, canmdhctaibinfiBr a WRtYSEid @fotdirXtW A plofmotr.pr ef erred enbodi nent, the

mul ti val ent bi ndi ng pol pti de | s _expressed high levels .i.n the
roduct. o g ShRPRGr AR, b it Sgtamal s o 2 by ShgBRObY Fie
preferred ewwbedianenllamd, heusysiaem further includes a matrix to which the

second I ndi ng.noi et f .the multival ent,.bi.ndi | ypepti d an bind. In
a preferted enbé’b?%jﬁﬁ?&?@é’m.ér"ge mﬁlgyag%xg%xﬁ%pqq)&)gfuﬁaiésex re%f‘flﬁgﬁﬁe epi t ope,
e.g., an 1 leveisinthepeodwudt) <y, thesflud) epglatidgasttObie 1,f5, i&mghil.ndi ng noi ety of the

mul tival ent bindin | 1de. fenn e i t, _the bindable
epitope is reno\(i/il}a ?’8@8%‘?%&,%?%@ %% %a%%lﬁgr{hgrpﬁ?%%ga ggﬁggoe‘%&e% e(g,?P,d e.g.,

cl eaved, f riomdisgwmoicty ofthecheltivalént bihding puiypeptidpodnyirelpt i de. In a preferred
enbodi ment, the bindabl e epitope can be renoved by a catalytic noiety.
Preferably, thelcaprafered anbodimentythe ereetnslypensifle inclydes e hiddahld epitorel @1 anbi ndi ng

pol ypeptd de, .. . ICal o | bi ndi ng
pol ypep?? dee.pltﬁpr? gam%?%?%%?g}gﬂ%em@ (# %fetpésxgggﬁagg}m %1%?%%{‘%%‘& ng

pol ypept i depreferes embpdimentetbobindable gpitogeisiranavelie, igo thebindabiespitbregeebr  bi ndi ng
pol ypepti dexex_nb\ﬂ:ﬁ{ 18 eated, frbth Ble réRimENr 1 fﬂg&rgmeam fh SREEEG Ribbstneg Mol ety

whi ch specifi cal binds a presel ected |igan presel ected |igand

, _e.g., a sel ect e
of a mat ri xthe gingpble cpitapg £4r be TeApqVechby acalytie Bpieht Pqupagvbt,ﬁtécﬁﬁm moigtésci f i cal | y
bound by t hgroeseRehddhilEValke: BiRinRinslypdptilid) .¢f bk Ebnd HaREpeRIOMY Grodidel | Val ent

bi ndi ng polypeptide. 20 In a preferred _enbodi nent, both fhe target

pol ypept? denditploankiinging polxpsptidnt Ingiprrdirieg cmpReiment the; serond, paltixalent bigding)

tr?nsge {1! g ad&lyg,eﬂagm.grmé@eco}ig&gisganamy ﬁ;ﬂinyﬁ%ﬁﬁ‘fiﬁnﬁdﬁimﬂgfpﬂ]yﬁéﬂﬁﬁé,%hﬁﬁa .
pol ypepti de, can be expresse separ at.e apjjmal s_or b e sane_anipmal. In
anot her pr ftghepialytic @ﬁ%ﬁbﬁ”ﬁr@ ﬁ‘?c,"Xd[Wégrtgd?‘ﬁﬂ W ?ﬁ‘é‘ﬁ?aﬁléﬂ g’){‘gﬁ‘ﬂ}“?sﬁé"?q Ygapd.ang
s;acoRd mul tdi.gz,ad ;ﬁ‘éb_&lgﬂéﬂ aeds bfia(ilx&ﬁixaé_g, axhitﬂmrgigﬂscdﬁ’fd@t ﬁiﬁpthte{lﬁﬂﬁg gﬂeﬁiﬁﬁiﬂyk. All
of these p tides n be express i fferent ani S r two or
nore can b&%ﬁ%@&%ﬁcﬂ@%"ﬂg‘gw %G%t %F‘E"F‘Fdﬂ'ﬂﬂv giite QW%‘%'%yst em
refers contacting.a I galel |2 td de .. he,.matri x and

t hen totz?he tar gne ?&eﬁ%@&%{‘)’éﬁﬁ%’}@%@%@%‘éﬁ%ﬁ ?%iaéiﬂ)eprr&g{ﬁ‘?alleg{bﬁq‘l% al |

enbodi ment spolypkptida s ekpzesseidpasgenicaili inta milke rifhe tanget payneptisle and tre minltigalénor

obt ai ni ng, . CTRAYA d B i AT e [-WA I ¢ ' pcal
system Pr e@g?grﬁfdﬁ%t%gxérar geb?'s%%fa e"lel t %&gggl' nc sud&(;g a b@%ﬁ?ggi‘eg{g{lt ope.
The met hod dmfotlimgrtsthe teget pabipepiige ap #sind pesendvniliivalentrolypentidesears ar get

pol ypept i delransgenically expressed in milk. All of these polypeptides can be expressed by different animals

<

25 or two or more can be produced by the same animal.

Although the following system refers to contacting a multivalent binding polypeptide to
the matrix and then to the target, the opposite order is equally appropriate for all embodiments.

In another aspect, the invention features a method for obtaining, e.g., purifying, a target
30 polypeptide from a biological system. Preferably, the target polypeptide includes a bindable
epitope. The method includes: contacting a composition which includes a target polypeptide
from a biological system with a transgenically expressed multivalent binding polypeptide to form
6



froma biological systemw th a transgenically expressed nultival ent

bi ndi ng Rphﬁ/ﬁﬁét ide to form6 WO 01/26455 PCTI US00/ 28589 a reacti on

m xture, eby obtain the target ‘pol ypept i de fromlt(ﬁréu%'%’fsﬁ!bi cal
system  Pr efer a:xm e Y bi nd| ide includes a first
bi ndi ng ndI A R cﬁ’tggm ‘?{amﬁte?m etf’dﬁ%epecu %ggglt"glc%s?‘ﬁﬂ“ an epitope of
the tar ge?mfuﬁbbcﬂkmulmnt@meﬁmnwmﬂgdmﬁstbmdmg wbietylwhivibitdethe mat ri x.

i xtur e of e hBoeh B b ok oS R o e Bl B O

t hat the bindstoapmafiik ng noi ety of the nulti vaI ent bi ndi ng pol ypeptide can.
bi nd the target pol ypeptide, e.qg., the bindable epitope of the target
pol ypept i de. 11p a@refimed epbodimentriisanetiad furtheniacipdes:onintsining hemixtwelofithes

cont act i Ngpk ekt Bulidat noi ety of
ﬂbﬁtmxﬂ%ﬂ& ma chit Bindi dﬁdly?eﬁﬂae‘éﬁlh%t b8 m;.;;gim&b %t

o can bind, and second

the nmultivalent bindin
bi ndi ng nﬁ‘i"@f"@l T pinding %MP C¥l%(‘]a%h¥‘d Bteﬁﬂg‘?ﬁQdm?PWe%h%blﬁ@blﬁeﬁﬁope%ﬂl@ he
matrix. ft Polfeftidee th @}Mdmbdmkﬁethm&h@djﬁxﬁh&ﬁﬂéﬁﬂed BéukAdBifSthe T €MOVI NQ

any unboun onents of, the m xture, and obtainj n ﬁgl el uting, the

t ar get po%ﬁf’“ﬂ & MafrE e Which the sqcndbinding meyely @ °E‘B}t“¥t #pt biRding gelypsptide
pol ypapt i e birld)ard allowing the 8etosIbiaHhgMOibLy of {he riuRF et b 9 dpfl€e thBfaudes a

bi ndabl e epjto it und e flrst bi ndi ng
moi ety of t%‘hf‘emﬁm‘ ﬁ‘\?gt“gﬂfegﬁt"ﬁﬁq'ﬂé“ ﬂg?vﬂﬁ%#ﬁ%&fmf’ﬁ “’TS‘P %?"ryé’é} bepdodi nent ,
t he bi gdahdx@oemtstoim&: mlﬂtlli:eeiﬁd\bﬂﬁinﬁlg, €g. gehéunghﬁ? ﬁtgﬁﬂﬁb/bq;tﬂaﬁbﬁ{ﬂ& xﬁﬁﬁ_rdge |
renove ro remai nder of the target polypeptide. In a
preferred%tﬂ%%bal :?% ﬁté’og)P?P(?g%I e epitope can be renoved by a catalytic
noi ety. Prefer nd pul tival ent
bi ndi ng pol ypelglaEpdafmteﬁgmgo&aﬁrgén}!ttﬁeqm tpg%esphgenmg % 9%?%1 ‘% “bEHl ti val ent

bi ndi g penitppewhichiis boynd by therfst binding n@nﬂmf ﬂmmluvaknebimmwdt'pnmﬂdm Inad ent
bi ndi ng setaw@%%oqﬁmewm dheie feodob bl O£ DInG Bintdt LAGMGEH I ¢ | val ent

bi ndi ng pol ype I ncl udes a I st catgﬂ% omai nand a second
bi ndi ng nEmered, s elﬁavstt;@@mth%ratnwd% ofithe taggerpatypeRtide o In prefarredrambedimenthi ch i's

di fferent teBaaatid&ittF dah Be SRBFdlby GRhthiytidmsiey. Piretdbsy), ﬁeemginé%&stytw noi ety -

of the first tran ic mytivalent bindin onet| 25 In"a preferred
embodi nenPate ﬁée‘?ﬁi%’ﬁ@w‘t]%nhmﬁ‘f’%ﬁ?lg’em‘ o8 %%F “é‘)?'é’t‘%?ﬁ‘?f%lﬁ poduced pr oduct -

obt ai ned muRivhiant bindiAg §eipeptide) iR prefetre@embodinich) the G&BhCmiNIVATR: binfiag exanpl e,
t he product, cap,be a ood, In.a eferred

o001 on OV RRIE e FEP P o s B e A bR gn EHAER v 1
sanpl e, efiyt catadytic Idumain agl asecontbinking mouelt;ewmch dpkaifivad]ly biads amattix@.g, e o

transgeni fhatlit Iwthiic &% ﬂ'%rexg thqlq tHe Qnaﬁ'lx s%gmé(cgﬁ)p 'Eoung by the second binding moiety of the -

first transgenic multivalent binding polypeptide.

25 In a preferred embodiment, the composition from a biological system can be a product
obtained from a transgenic animal, e.g., a transgenic mammal. For example, the product can be a

fluid, e.g., milk, urine or blood.

In a preferred embodiment, the composition from the biological system is contacted with
sample, e.g., a fluid, e.g., milk, urine or blood, containing the transgenic multivalent binding

30 polypeptide.

Preferably, the milk contains high levels of the transgenic multivalent binding protein,
e.g., at least 0.1, 1, 5, 10 mg/ml.



Preferably, the m I Kk cont ains high levels of the transgenic nultival ent

bi ndi ng protein “at least 0.1, 1, 5, 10 ng/nm.

PCT/ USOQ! 2@@8@2‘4?% a preferred enmbodi nent , bot h the tar g%v(g’ﬁ%lﬁ)é%g’gt i de and
the nmultival ent bin t,i eex ., tr e ally into mlk.
The target pol yPeiRt %aﬁ%a@ﬁ%#‘ﬁs‘%mgﬁ% Eﬁ*’f’ W %\ei i‘%é@ﬂ r%xpressed by
Separat e arpolyaé;mde)are b:;prdzsm tmmgmmhymninulkl r‘lhata:getm:lypmtﬂé endrtheimulévdbanei ment |

t he target | LSt tides
are 5 tran |ca y ex%r egege S%pﬁ{a?eh %mﬂf ﬁftﬂé‘&{thé%ﬁémf’? g"Q)hw’&”af‘eé}s%Edgan be
expressed lyylbdﬁlmbﬁrfbﬂmr&mommdemdthwﬁ;st@ndmnmmalwppmud@dreby t he sane
ani mal . gﬂm%ﬂg ' ent

bi ndi ng poI yp%gll;l aglggx&%ls mtﬁ&@%&ﬁﬁﬁgﬁﬁ%&t‘ %g%gérgégegtﬂ 9 d?ﬁte “E‘i‘%‘g te
order is eqmarqvmm;bﬁmad@edwﬂlwme@muu ments. 10 In another aspect,
the invention features a nmultiple animl transgenic system which can be

used to expressAlheneb the loying meghod refery)fg contaetinga multivplent piedipgrobperide te. g. |, a
target pol yieRidifsnd erét.ltstte tartg“et, %%??@n@draw abhag Qﬂ)ﬁr&i?ﬁte f&faﬁ SHSHiRERd. eI udes

a first transgenic ani nal ansgeni ¢ mamhmal , whi ch expresses a
transgenic nmultival ent blndlng pol ypepti de which |ncludes a first binding
noi ety which binds the 15 target pol ypeptide, e.g., binds the bindable
epi t ope1of the Incangihtr agmekly the pivertien feamts amskiple animbi trdsganic sBiepiwhistagh bi nds
a matriXx. Pref

h
mul 1 val ente B RE B ptTR oo nER A R aterons, 5T GBS g i
bl ood, wuri wduchlnmlvaiespbmdableremtbpenbodl ment, the multival ent binding

i Tl e, art ooy iRl it il oo clippipirb g ARERENS | o
enbodi ment ﬁanérgemé mubivalent bindige pelypeptivie which umludestarﬁ:stbgaémg moietywiEth bmds the
Pref er apl ylta;/rgétg %ﬁ&&@g' Qmm%daﬁé 95@9&%%%&9&2&3@&9 | oyl ent

bi ndi ng po I Ssue- speci e transgenic
mammel - ex progwinggnaidte whigh bmdsalr@zwx Bireferpbiy meﬁmtmmmmlmahe@rmeaﬂ@ e.g.,

mik, uri ”%xﬁﬁvaﬁhﬂﬁn%mg‘ﬂ%ly?eﬁﬁﬁ@fn%r e el , iR v e, EPT €SSES the

transgenr c nultival ent In mTKk and F he DNA sequence_encodi ng

the 25 mul mrctfareéﬁtnbbcwmtﬁbe %ﬂxﬂ&e&m@e Relypentidels presmat #tbighdavels igpinafither  whi ch

directs exmre%ﬁﬁsgghlmummmmvemﬁhedst@i 1c8hbshem@- 9., @ casein, a
| act ogl obulin, alactal bum n or a whe ey acid roteln (WAP) prormter The

system fUrt her Frfdirefered eabedimeidhe ﬁ’éﬁ?’é‘&*@?ﬂ‘%m&‘ﬁl ipgg transgejc mapmaly s geni ¢

mamal ,  Whirgéferalily AR B §Enid maRdRkpBRtyRRigeAle mulivaent bRdihg@pdPiepiRliypept i de
whi ch |ncI udes a béﬁndabl e epit 30 Pr ef erably the econ transgenr C

ani mal exprisQEsReciicmanngr, o8, hedy agigé’ﬂf mgiEmp r?E‘P.fesé“&@t‘h‘B E"a <ot Yynding,

polypeptide in a fluid, e.g., milk, urine or blood. In a preferred embodiment, the mammal
expresses the transgenic multivalent polypeptide in milk and the DNA sequence encoding the
25  multivalent binding polypeptide is under control of a promoter which directs expression in
mammary epithelial cells, e.g., a casein, a lactoglobulin, a lactalbumin or a whey acid protein
(WAP) promoter.
The system further includes a second transgenic animal, e.g., irtansgenic mammal, which
expresses a target polypeptide, e.g., a target polypeptide which includes a bindable epitope.
30 Preferably, the second transgenic animal expresses the target polypeptide into a sample, e.g., a
fluid, e.g., milk, blood, urine. In a preferred embodiment, the target polypeptide is present at
high levels in milk of the second animal, e.g., at levels of at least 0.1, 1, 5, 10 mg/mlL
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fluid, e.g., mlk, blood, urine. In a preferred enbodiment, the target

pol ypept\tgﬁyﬁéﬁoresent at high levels in mlk of the %?iﬁ%% njmal, e.g.,

at | evel least 0.1, 1, 5, 10 ng/m. 8 WO 01/ 264 28589 In

a preferred eﬂpﬁﬁkéﬁ%mﬂoﬁﬁneﬁf&g%oﬁ&g?g%g afirlflt mns% icndaBfiS 9eni €

marmmal . Prefer e second transgenic manmal expresses a target
pol ypept i R!@feliahb’dh*t fegenddransgeni¢ mpmmal pRprAtses a targef POIYPmdQ inanisgenspeificarnmal

expr essesming ¢, grme&a@.géﬂ&%ﬁmﬂexﬂr&seauiewg&po@pegu%emarget L %pep‘i bl ood.

In a preferred enbodi nent mammal expresses 't ide in
m |k and % bloag Wr%f@aﬂ&ﬁ@e&@ﬁ&dﬁ TR EXpressefdhe %Fty’p]afpmhé@mmlhmder
controf ahe BNArse§IRAR endHal Iﬂmedargaga @@ﬁaﬂgﬁﬁﬁf&aw%fm&vwﬁ]eh bty al

cells, e.g., a casein, a acto a lactalbumn or a whey acid
prot ein (SARIS§SioEy iR ATEATY epitheljalgp &%r%‘&s%&ﬁpﬁ{?h‘ﬂm»ﬁh‘é‘a@%m@m whest her

i ncl udes aaldrtﬁétélhwm)ﬂmmﬁtbr t he second binding noiety of the nultival ent
bi ndi ng pol ypeptid n .bi nd. n referred enbodi nent, the bindable
epitope is reffg'\‘/%fﬁf ed emhodim %é‘eﬁfsﬁﬂ’gfﬂﬁ@r@ﬁ{“flﬁﬁénaulf‘efﬁ“@é’ hiheseired, e. g.
clnga\éed Ifilidiﬂglrh&létybﬁﬂ’f&fnﬂlﬁ@ﬂe_:rﬁﬁm&h@p&lﬁfeﬁﬂecB@in)k(ﬂj)ept|de In a preferred
enbodi ment, the bi pito renove ac tic noiety.
Pref ef%bl y, pﬂe {;ﬁ??eb(?g&ﬁﬁti’ 9‘“?@1?8}"?1’36? reﬁ%ag%o"n%i tﬁﬁ?@%"\‘?&le@’mmbl ndi ng
pol ypept |<ﬂebe emgved, ag. sﬂmedjﬁbmahagﬁﬁndbabftye tatgeqdl;@qd:dmhtalp{&éﬂat bi ndi ng
pol ypepti t he secaond tiv bi ndi ng
pol ypept |%’e°°dmen&hg§ 'ﬁ'da%li e@o??& c?t?genrgm%vr? Ao%pF3 ﬁcdmi%g?rﬁ%faﬁyv ?‘é*ﬁ i ndi ng
pol ypept i rdagty 1smart|o£|d$son§ Iﬁulmfatenﬂamhdgmoly\pepjwemign aawdnchtramegmmlm ndi ng noi ety

which s X IS erent than
e ¢ odEtelt g Sbbsete, 1o ot Bt M o Smllel T ¢

t r ans ¢fe nitanding polypeptidate.ghithedsegoyd pmsgqmvpﬂy preducidwuledmhbindivg palyrepide;  bi ndi ng
pol ypepti g,?qgn whi ch
expr essesﬂgﬁ&g?ﬁggﬁa&w o aggﬁ%&g 3{]1 E ﬁm 6%{)?903&%* ﬁe&{]“r ar&s”éienl c

ani mal W&t rp%ﬂ@dwb@smdﬁ@rmhthgeﬁle patriy p@p(ﬁp?d bomd byahetsecomd §imding mietyral ot her
than the gFietRd ipslic ﬂﬁlﬁwﬁeﬁn&@%&w@dmﬂé de¥ol AiitvRIentGiddhe PO! ypepti de

or the tar9et pol ypepti de | ow n? systemref rs to

cont act i rReDReRAdP P‘?“\P&[P&ﬁll“’eﬂlbﬁa% ﬂﬁél“?f)g?ﬂsgeﬂé? apignal whigh erpresses thgifestt hen to t he
targets thateRROShdisg solypetideSherinsgdehi aﬁaﬁrmen }ﬁb&ﬁxcésQHe taight RIYPeHaERRt S. 25
I n anot her as ect tg"g}f {iltlan ro f " ~essing and/ or
obt ai ni ndt TOSEERP glima ef/B‘é’b a%““a “f%fl’%gémﬁl& ‘W}{fﬁtt 8 hi ch i ncl udes
a bi ndablpaly@ﬁ)ﬂdepﬁhefargerpo@pﬁmdduct e g., a fluid, e.g., mlk, blood, .
urine. The net a_pr.oduct.. e. a flui d_ e.g.,
R wht o Adpigh B RS ie S el PRy s el iogBe peesmidRtp . an
cont act i ribe mitteix prdctbienat the target, the opposite order is equally appropriate for all embodiments.

25

In another aspect, the invention provides a method for expressing and/or obtaining a
target polypeptide, e.g., a target polypeptide which includes a bindable epitope, from a product,
e.g., a fluid, e.g., milk, blood, urine. The method includes: obtaining a product, e.g., a fluid, e.g.,
milk, which includes a target polypeptide from a transgenic animal; and contacting the product,
30 e.g.,a fluid, e.g., milk, which includes the target polypeptide, with a transgenic multivalent
binding peptide, to form a reaction mixture. Preferably, the multivalent binding polypeptide
includes a first binding moiety which can bind the target polypeptide and a second binding

moiety which can bind a preselected ligand, e.g., a matrix. In a preferred embodiment, the
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30 e.g., afluid, e.g., mlk, which includes the target polypeptide, with a
transgenic nultivalent * binding peptide, to forma reaction m xture.

Pr ef er abl YWOPHa$455u| t i val ent bi ndi ng pol ypeptide i ncl uddTUPREE bhi ndi ng
noi ety which can hind the target ol.\ég‘ept i de and™™a second binding noiety
whi ch” can mmdaﬁﬂs&ere@&wéf'@&mrmwffdw repf the arget pelypeptidegndthe multizalent

egbodi ment ,polypéptile Wch Gkt BEASELIMNAE/ MRV ARRGtivaRint binding palyp&Itaebindsis thaer

i ncl udes mai ntai ni ng.the njx e of t target polypeptide and the

ULt val en et Sp YRR B8 & Hispbleratone Hbe fzetbolpflie g ABreGry BRbeEent

[)ryl g i \éﬁl entmdthﬁdrmnmf in¢agt doflactng ﬂﬁ%ﬁt&ghﬁﬁaﬁaﬁiﬁ@@ﬁ?iﬂ@ﬂ)ygﬁﬂﬁ Wling. 0. , ah
i'ndabl e epi t.qpe. t target po ept i de. a pr r.r epbodirent, the

et hod {3 PRI P Atiowias e seebr iRt ot P St E e FODPERRRA ch 1 ho

second bi ndiimigo thenmatréd \Thdmedled can fidther ihohule Fegnoving amamboithd borgtinggs oftheet y  Of

the nul tival.ent bi.ndi ol ypeptide,t.o .bind tq the trix..The nethod can

furt her 1 naPate PURlerte TP Ris ke i s AP et A aiedie. "and

sel ectivel y renind preferred egnbodimbnt] thengyltitaieat bisdigpaiolypetidei pkprebsed in himiitke

m xture. In.a _preferred.embodi.nent.. the | tivalent bindin ol ypeptide is

expressed iH? Sg%?‘i ?mq%'fﬁtéwﬁrmc NS ﬁgquém%’%ﬂdmﬁﬁ& °§Pee“§8‘?$8§’“’é‘#§d§i ment ,

t he nul 14 vahemilk gfdhesomp tramdgenicanimapwinelsexgressas thd tacget fotypeptidk oGt is Expeessadne

transgeni c .api ' .t he, tar R [ or it is expressed
i he i 118 Atk g e SRBERE Bk 1 i BB el 1 07
t he t r ansgemilivaient tinding polypertide #ipregenpas high davels theniiksfrapr the ammala¢.g hatipvelbeffel s i n

mlk fromt i , at levels of at least 0. 1, 1, 5, 10 ng/n.
Al t hough thagﬁ?sgp'llgﬁnghlgﬁnn%?hod refers to contacting a rnultival ent binding

pol ypept i de to Aloughgedellowing methed refrsitocontackiog 2 mplffedlent bindinggmlipsptide tor der i s
equal |y APREAREdiRkMR théifo Ak 'targ%ﬂ*ﬁ-%gﬁﬂii?é otder is'eﬁuafl‘ig%;l? ﬁa@Z&%ﬁ%mb&d?rﬁeﬂ:éﬁve”t on
features a transgeni c animal system used to express and/or obtain, e.g.,
purify, a target polypeptide, e.g., a target pol ypeptide which includes a

bi ndabl e epi t 0pg; andthér aSpeet BB vEoH Bofrefa tiREHERIna] SR bpRsEXPr esses
in its manmar 20 tissue a transgenic multrival ent binding polypeptide.

Pr ef er abl y,2n¥/Aeobia, €8y BIER? WET arRsriis §peipieeteolypatidesichinglpdes s pi ndi ng
g}oi St %| whi qi_ikédsaesﬂigob& adtmxys&'tkma‘rdeb@u?@%eg@tmm{gi Mﬂéiﬂixbﬂé&es iﬁ-itg_rnambiyndts awh_ ]
i.ndabl e epitope of a tar, ol.ypeptide, an second bhindi ng noi ety ic

bi nds a2® nlisFieR Kepsgere R vAlzy: SRdiRE RvRARIGE Ry it MU AL GBEg 1 i 1 o
_msm1|m(r]I y ti s;ﬁ,;;@gpﬁgf REYEs a et yiaggg 1Indet,y whﬁ:hf@pecifﬁzalty&ixﬁﬁglp RRdey pityeptile, 3] fh

I NCl udes a | eltop. a re rre 0|mant,.te nma
PRSI Ly T RS TR TS R A ARSI
sequence ennabi. g addittonihe tranggenie abimal exphiesses ip aib @by diesut 8 targetelypeptidey ol  of

a pronoter which directs.,expression i.n ry epithelial cells, e.g., a
casein, a | eégt.,taotang% Balp?eﬁfideav)v(fgch incind!'a BildablE %pg,

25 In a preferred embodiment, the mammal expresses the transgenic multivalent polypeptide

in milk and the DNA sequence encoding the multivalent binding polypeptide is under control of
a promoter which directs expression in mammary epithelial cells, e.g., a casein, a lactoglobulin, a
lactalbumin or a whey acid protein (WAP) promoter. In a preferred embodiment, the mammal
expresses the target polypeptide in milk and the DNA sequence encoding the target polypeptide
30  is under the control of a promoter which directs expression in mammary epithelial cells, e.g., a
casein, a lactoglobulin, a lactalbumin or a whey acid protein (WAP) promoter.
In a preferred embodiment, the multivalent binding polypeptide is present at high levels

in milk of the transgenic animal, e.g., at levels of at least 0.1, 1, 5, 10 mg/ml. In another
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lactal bumn or a whey acid protein (WAP) promoter. In a preferred
enbodi nent . the mammal expresses the target pol ypeptlde in mlk and the
DNA sequm f"ﬂ?odl ng the target polypeptide 30 is undef CTREY28 ¥ ol of a

pr onot er si;on elia ls, e.g., a
Cacor n. . abeied by, B B8 Bt SRR R ol s e o Vnd)
pronot er . tramgfanqma‘hairermt krddoafiahlesst §. l,tlhé, lmmglmhmabquibnﬂithagmnﬁ&amept ide i-s

b 2t | eazpiine ol fEbbidung i et frofiuld € et AR IERISARY St Fesleenlh ) S5E s
preferredleéﬁbeﬁﬁtipeﬁpl iﬁelqlas/gﬂet pol ypeptlde is present at high levels in.

mlk of the s 0.1, 1, 5,
10 ng/%1 Pr e?g? aEéfiﬁamﬁwlﬁmﬂ%@%tfﬂgrgﬁ? é@f%ﬁ%ﬁ%& p&f’hlg{e%%’?%g and the

target nobiging moiehesppsificalinbinds hi gh | evel s, e.g., each are present at
level s of at |@gasheffireli embodiment, kit tHHabiE eplépé S‘f tﬂe ﬂg@t gfyb%d@ﬁ*?&ﬁdvgﬁgt the

system further includes a matrix to wh bi'ndi ng noi €ty

speci f i cafBythsbideble gnifope Gap bs BHPEY: "eﬁb‘é?ﬁ"??eﬁ?m ﬂleﬁg"%ﬁ“’ﬁﬂ%ﬁ%‘a@ﬁﬁ tope of the

target popypmptidedan b §refe&a@&awdﬂnem, &e%mdaﬂlé%:t@lbdw@@é RmERId YRR ataRE: DE
renoved, e.g cle fromthe remainder of the target “polypeptide. In a

prefer Ped“@ﬁﬁ’om ly’ tfl‘ﬁ‘f'é‘a}ﬂ’ﬁﬂ‘&ﬁfyés%aﬁﬁ‘tféﬁ%’°ﬂdd‘ﬁ“ fealenpbipdingipqiypeptidest g ytic | o

noiety. Pa Qéceﬂcﬁﬂﬁnygenfckl@ rRefudddytiniltbvaleRi lﬁid(nglﬁblyﬂé}fﬁﬁe %a%re?&fé@ RRib&B#ntAtv al ent
roduced nultj val ent

bi ndi n a.second tr |
b i g P e SERAS vt Binding BoiBepaty: e in et oamsepHeaty Brogd AMVFGH o
bi ndi ng pbhyingpmyﬁhpudeeu@udestarfmsmmommmﬁgemluxmn@wmcmul tival ent

bi nd | ud f. t d bi ndi
ol ot y i REHRER R & BRRy  vhsfeeit e o ietech o 0 R S el bRt ' or et
t han tiae theisecond mpéng fnmealolf ;helﬁ(stmdmsgnyuc nhiftivaleet thelingpdlypeptide.nDhesedordy of t he
LTt LT SRR o A B Bl clteROl RO Rans . AEESNTay ™! {1 val on

bi ndi ng polypep expres e sane ransgenlc gnlnal whi ch
expr ess edexpnessed;thesfirstpppltivaient lmrdnngmlymmge gdt’oy treget palypeptive! expressad get

pol ypept i fgnse&XdUniial SleAhant theARRERRAE Gnifdi méh &gﬁass s th At &..nﬁvaén@&g@iﬁgn % or

ani mal mhlch expresses the first nmultival ent I ng polypepti
target poPSipReptiderad/oplrapi RONBERIHE-t he fol | owi ng systemrefers to contacting a

mul tivgl ent bi Agiolgh ta@fonmg bydRmirfersltd)EontBiirlg @m@mlehmlﬁgqmﬁﬁ@p&d@wet the

opposite qQrder . is t}gual I%/‘ gro priate for all enbodinments.” 'I'n anot her
aspect, t A& marrant thon tortheiergeathe gprpsite fsder fﬁﬂ“”é%‘(ﬁ?@%ﬁaﬁd”aﬂ(ﬂ‘lwd‘@sﬂ&l ni ng,
e.g., purifying, a target polypeptide, e.g., a target poI ypeptide which

i ncl udes a bi dabl i to nmet hod ncI udes: ining mlk from'a
transgenic am tﬁﬁﬁf‘%’ﬁ tﬁ%’lnﬂﬁ‘ggnﬁzrﬁﬁe%ﬁ* 0g,for gxpres Qﬁ? HRE%8ral ent
bi ndi ng ppirifpiagtatatgetpolgpaptide e.got tappet podypeptidd evhich igludesta Bimdable epifopk.ypept | de

25 method includes: obtaining milk from a transgenic animal which includes a mixture of a

transgenic multivalent binding polypeptide and a target polypeptide, e.g., a target polypeptide
which includes a bindable epitope. Preferably, the multivalent binding polypeptide includes a
first binding moiety which can bind the target polypeptide, e.g., a bindable epitope on the target
polypeptide, and a second binding moiety which can bind a matrix. The method can further

30 include: allowing the first binding moiety of the multivalent binding polypeptide to bind to the
target polypeptide, e.g., a bindable epitope of the target polypeptide. In a preferred embodiment,
the method can further include: contacting such mixture with a matrix to which the second

binding moiety specifically binds, and allowing the second binding moiety of the multivalent

11



whi ch includes a bindable epitope. Preferably, the nultival ent binding
pol ypeptide includes a* first binding noiety which can bind the target
pol ypepti dgoofzddss a bindabl e epitope on the target pol peEpsdssss and a
second bi nding noi ety whigh: can bind & matrix. -Fhe nethod can further 30
i ncl ude: altimdmgigptide & Bihd {6 thelphandh. nIgarpmf@:teyexﬂﬁodirﬁmr, thigIntekhod b&nuridier Ndi Ng

pol ypeptide to, bind.to th ept i de, bi ndabl e epitope of
t he target lbgﬂ?plgﬁf’v’%mylun ém%?c%}pgrrlre(?}( B rﬁ@ﬂ‘fs‘;’%"?‘ﬁgrﬁ@?‘ﬂ%eéan further
i ncl ude: ccehiting,ttherigrgatpolypeptidd frometheimidura matrl X t-o which the second binding

noi ety specific n f the
mul tivalent 11 %%ﬁf?é%c%g %%@%@%&M@gﬁ)@%&uﬁé ﬂ% es%'ttap égvte% bind to
the mat r§ x.inmilk of the eimgﬁnimn'amb@ai, atdevels of dideastOtinbd, tiang/frmmﬂamﬂletl ncl ude:
renovi ng a 8[{9{? renovi ng,
e.g., el u%n%&?éa% targe m‘% '3’ gfke gasge%pn%ﬁgh%og%ﬁ%& tfkh\é%l’ﬁ{er eferred
enbodi nent ,ransgenipegimplyag. eaiiithiWﬁﬂthgst Pl ly pifimghel. Peefesabiy both ﬂ&tmuh\@hnﬂ evel s
5inmlk i a&gﬁé , 1, 5,
10 mg/ m . %lnéé hg@daag?ﬂgftﬂeer r gﬁ“@#t%lg? rese%{athgﬁtfég?g’etg pol'yp ptslergglli S
present at lmebwfliféﬁﬂéﬂf)sl R, 49 ME/Mdf t he same transgenic animal, e.g., at
level s ¢f at | eﬁﬁﬁou%h&xeféﬁowﬁig ni]eﬁlom&f&to cg)t{ Eﬁé@ﬁhlﬁva]&?ﬁlndlﬂéﬁol)?éﬁtfdg\@l ent

bi ndi ng pol ypeptide and the target nolecule are present at vel s,
e.g., each %qreatp* anglthan tythe tar&ev@}egppfﬁltfaqrdqresésvallw appropripte foy all pbedimenits. 10

Al though the follow ng nethod refers to contacting a nultivalent binding
pol ypeptide to the matrix and then to the target, the opposite order is
equal |y appr opr Fagesystsms gd mediads providsmany ad"Pﬁ@S@ OUSF PFEXIPUSLA AEStRE EYSEES: pr ovi de
many advantiagaficudhe HEEMd msﬂemomcsdralﬁgmshesﬁ@ﬂ%n gk-é’éﬂpﬁﬂide(iﬂb' tie:andl Bt

systens and nethods rding to the in entlpn greatly re e the tine and
cost 18 ofof aerefJV] 8%19 1@?%?%% Resush PR e §‘3’afaf?§SP“85W‘%lt e the

need to semﬁ;e&mpw&c&@émﬁntoaeffimdﬁbxta}izddlagﬁmylﬁ:amd couple themto a
functionalized affinity matri x. For purposes of the invention, the
followi ng terns have the neanings set forth in this section, unless

ot herwi se expl i Bortpuyposes af thelinvehtior, aﬁiﬁlmpmgtermﬁ have teinndribgsccpiti mds 1S a

three- 20 di nS| naI nol ec pe whi.ch,is s II,y bqund by a
bi ndi ng i Sr% esso‘?ﬁffﬁ”'ﬁeex%ﬁ t%te% EA“ %?%/’p"éﬁt?ﬁ‘gb%g?’? P 8?'“—%?% ransgeni c
rrul tivake ntdnhcmnbna’ngmteuﬂgrphqpb Mdi&hmM:iﬁcalbpﬂundby%Hmdynghnmdﬁ Affbieding ope. A

" pol ypepti de . " ' er bl Y herein. The
pol ypept i dcejmrr%ty ges&%‘% ?Pgltmégﬂgé n%% %%gé}?rﬁ?mﬁm& 1}r:‘%p{11&?”%ept i des may
I ncl ude fr cuecifivellit bindesn epitope, f our, f|ve six or nore am no acids, and nmay
further incl UdeAS%%gﬁrfey,"‘plto?eﬁrp"aﬂﬁ Ypefiide” are used interchangeably herein. The

polypeptide may be glycosylated or unglycosylated. Such polypeptides may include from about

25 three, four, five, six or more amino acids, and may further include secondary, tertiary or
quaternary structures, as well as intermolecular associations with other peptides or other non-
peptide molecules. Such intermolecular associations may be through, without limitation,
covalent bonding (e.g., through disulfide linkages), or through chelation, electrostatic
interactions, hydrophobic interactions, hydrogen bonding, ion-dipole interactions, dipole-dipole

30 interactions, or any combination of the above. A “polypeptide portion” comprises from about 3
to about 100 contiguous and/or noncontiguous amino acids, and can be glycosylated or

unglycosylated.



guaternary structures, as well as internol ecul ar associ ations wth other
peptides or other non- peptide nolecules. Such inter mol_ecul ar_associ ati ons
may be tvﬁ?&fﬁﬁss wi thout Iimtation, covalent bonding (PgTﬁjsomtsﬁ@ough
disulfide lin LE; " i nt eractions,
hydr ophobi ¢ |J§1t aéef ?Ogl?\ms %%g%%ﬁ%ﬁ&?@pﬂ{se@%‘f }%tm%n? Yer acti ons,

di pol e- diimpahrolggical @meémmtlfmlsan ainogpid resising pirepeptide. df"carhdlydtatwe A

" pol y peplobHgniBP EfitopE s &pamﬂe%sapﬁswmamy gﬁwﬁ&mﬂtguous

and/ or noncontT guous am Nno ‘aci ds, and can*’%Ez f‘ycosy
ungl ycos fqomaéarbomerM9w4wlml {5ird- 2@138!9118 oRitopsd f pstam@extm remaprisechg

epi toge” ail%as@ﬁp%ﬂb?ﬂﬂ&nﬁxﬁ&l@énéa’i&éierﬂﬁnaﬁ%ﬂal'iﬂ?dﬂﬁ-!i&ndi’fanﬂ:ﬂecﬁlgr%ﬂ‘)' ogi cal

determ nant froman am no acid residue of pep. ohydr at e-

cont ai ni niprEelogiset defeamiggnt dpt tsginessipnal shage which eoagtbutentopba qversi thape-

| nmunol og;nqe%gmmg@wbm@pmpgrom a carbohydrate portion of a nolecule. A
“1'i pi d-contai ni ng pltOp? I S.an epitope cor%ﬁslseg 5 at least in part of an
i munol ogi cal Ap rurinplagira! detergyinagt frqmyanpanieg qeidyrsidpe” is apmmenelagicalnn

"i munol Q%ﬁlﬁhandﬁtvﬁﬁdﬂ lamee-dxmsnsammsn@emdsoﬁmmml osbap& thVidelbhgignt ri but es

to the overal thr S sh pi.t O "1 munol og| cal
det er i ndRt° ﬁh °’<‘;1?ﬁ 6°‘g’57 ?F@@g& a‘&ﬂma g‘?’ aﬂ’&?‘y EegRifRfm nant in
whi ch it antfiine@cidiresidasi onal shape is contributed by aII or part of the

andror am no AraPoP e URAGT TR Saeh St e Ehrepde
"transge Mhnnhnmdlqdes/aﬁmrhmdmgtdoletg whish bindgt bmthble iepitape bf Atmggandlealelpyesgitoduced
pol ypept i, gbm%@Ei’#:%lQﬁt&l?'aH&%’ c&dbindﬁ%n;% W‘bﬁlg}bl o+ ete{a Whl ch binds a bindable

epitope 0O nol ecu ogl th system and a second
bi ndi 15g moi et 4 “tekgetinologutelds @ymwlaculxwhmsxsm be purified. AltHoeghtheterm Stagaty nol ecul e

whi ch d
¢ oughoBPSPARIE 5 bich Boughth 48 4 LiAEsifSh O nd BERAL andbalddE Wlef el © 2700,
mol ecul e@mgbsﬂqg@daeﬁmr@nmmms@en wexﬂthenmh@mems t he enbodi nents. A

" birol 0gi cal sy st @fHsical skt I8 Rl 1 b B bikou b8 SHEARE bARbBryRkar oL ©
or prokaryotlc cel'l cul tures, ti ssue cul tures, or gan cul t ures, 1 Vi ng

plants arfe TR tigsue SpEres,qreancpliires; I‘Ylﬁl&/l?lﬁésazéaﬁp’é’ﬁt@dﬁm&ﬁ ofBYiEE A "nmatrix"
|s a At Q:[ah@brm'ﬂﬂnﬂb can be phase separated from a bi ol ogi cal system
"Specifically hinds.. nmeans, é gp{fg a coval ent or non-coval ent associ ation
with an afflﬁl gtrixy is gmateriglyhighpan be phasgeparyiedirom 8 poleeiegsysiim.  npst -
preferably at “SpeaﬁéalliG&deeandfﬂﬁiﬁﬁgamﬂéﬁ%is‘ncbnl-d&dﬂaﬁ afGuidlioh w@tAan €. 9., pH
4-9 and Ia?fgxlitg o? gtrlequhl\dsorm)\l/'le 1f)referabM 10“‘{0%‘? pregeratby at ?east 10°M!, under

process binding conditions, e.g., pH 4-9 and ionic strength 50mM to 1 M, which conditions

25  specifically include the conditions present in milk.
A “removable epitope” is an epitope which can be physically separated from a molecule,
preferably by chemical or enzymatic cleavage.
“High levels” of expression means at least about 0.1 mg/ml, preferably at least about 0.5
mg/ml, and most preferably at least about 1 mg/ml.
30 “Selectively eluting” refers to dissociating the target molecule from the transgenic
multivalent binding polypeptide, preferably, without dissociating the transgenic multivalent
binding polypeptide from the matrix.



25 specifically include the conditions present in mlk. A "renovable
epi tope" is an | tope ‘which can be physicall y separ ated froma nol ecul e,
pr ef er abl chewéfgm caI or enzymati c cI eavage "Hi gh | evé’|('sT SB? 8é§?pre55| on

nmeans at | east boué rggﬁ_ﬁ pr ef at I eas blytite g1 and
most pref er abl y &t ]éeé%“ﬂ a %e“faﬁ'ﬂ‘?a lsa %%‘faé'é‘?a} ey ‘T“ﬁf’fﬂ&‘e "efers to
di:ssoci at i pepfdrdbly éssengaly almdfﬂembm offﬂmexmhl&oitmﬁlaqamogous mudidic acdd ent bi ndi ng

polypept|de abI out di ss ansgeni C. | tival ent

b e g poriBisEh BAR e Rty g5 B ekl R Batto “ac s e
herein, a 'The mgpamcambammmkdéd int the ccﬂ,rdnhmmnmdmoﬂﬁby mtrodehiiomlintone or nor e,
and preferab f th 2 I mal _.cont ai

het er ol ogo@%ec%s ?’gﬁggélﬁw%ﬂ fdehbg ega“ eggmarllglula hurran TR céorm g ?8rr:by such as
by t r ansgenmifectivewiing powsbikantvins.i n t he art The transgene can be introduced
into the cell, directly or indirectly i ntroduction into a 5 precursor of
the cell, by mvwaﬁaeﬂm#@%%w@a Todingbymenns, vdish havegnagymary

m cr oi nj ectglands and ptoguceintikect i on with a reconbi nant virus. Mammals are
defined herein ASusadheramiar'fwlganmn‘lmfe}istmgdnﬂumsuhc;mg\kﬂxmki hmrefem@lm‘rary gl ands
and proguc a _m

pr oduci ﬂg gﬁggndéwnﬁpﬁe ldgig'da }’%ﬁgé oceengt?qrgiu fk’%ﬂ%hd hada E‘zﬁ%ﬁ" emﬁ)‘ir's'bduce

| ar ge vol unescmiffs&mgbaks and have long lactating periods, e.g., covvs or

goats. As used X'?ﬂ ?&ﬁ%r 1+ %t&rﬁ:r“giantpl'e% tofe{l}fé% £hfoll @fnﬁ,!s at;h%g E{l:el ! ?nt a

pl ant part, a plan rou ant ¢ SS 0 pI ants
whi ch can Bgraus efiplint cellse Theeddsorf p@ﬁmsmhPmk@mﬁﬁdomﬂlbsleﬂigéﬂﬁhaiﬂmnﬂaslsbr oad as

the class anemlgpﬁs oéalaa%%lagsrsgﬂ%gér S1ahi aﬁéﬁﬂéiﬁa@%ﬁr&?o&t@&ﬂﬁh Uﬁau?lhglcl udi ng

15 bot h nonocot onous an e onous pl a I nc es planhts of a
vari et y'Sof bpth gjoggcotyledgraus and %w&dprwgs plantsy 3t in¢lefes plagss of avapetriofgithoi d.  The

term "puri fidyeld indnas ,%%w?g{dyaﬁgfdlag@mpﬁg used herein, refers to a pol ypeptide
that is substantla ree of lar material when produced by a cell

whi ch expr essesThe aﬁ’@f@f’” targst RPpYBERYAE) @s usedkersin Aefera fee Pobperiide et ial |y free
of cel | ul asuH¥RLhRINY Bke oficBififldd Sferill WABRHOdcI Sy A% WhicH Stpredths BRhatpapt i de i n

whi ch the paol ype s separateq fro c | 1ul ar, co nents of the cells in
which it P8l Y%’B&Jé‘% lanmgfoﬁ@?%wga celiian majeripl o des prspeatonnpf BEFly free
Iof cel Ihzml amp Bl@‘ﬁdpﬁ%dolgbvhgh e lpblgpeptidds sparaed v SelRfar E@Ep@ﬁéntsﬁ@&hé]&?ﬁtm d[ﬁclhaVl ng
ess than 3l out wei tar ept " 0
referred t & HREPHLH- (;Ié %/f’ g@?‘é’?tgtn‘? %‘fﬁﬁ‘ﬁ""t srﬁ’i‘naﬂ%%?ﬁ lﬁ’%ﬂ' il "§r %‘fa]@&ﬁ)

nor e preparations of target polypeptide having less than about 30% (by dry weight) of non-target

—).-

polypeptide (also referred to herein as a “protein impurity” or “contaminating protein), more
preferably less than about 20% of non- target polypeptide, still more preferably less than about
25  10% of non- target polypeptide, and most preferably Iess than about 5% non- target polypeptide.

Other features and advantages of the invention will be apparent from the following

detailed description, and from the claims.

30 Brief Description of the Drawings
Figure 1 depicts an embodiment where the target molecule and the multivalent binding

polypeptide are from separate sources.



preferably | ess than about 20% of non- target pol ypeptide, still nore
preferably | ess than about 25 10% of non- target polypeptide and nost
preferaﬂ‘f‘%lmlﬂé@ t han about 5% non- target pol ypepti de. PCEUSOR8%83at ures and

advantagsof elnv 0 be a ent fromthefollovvlng det ai | ed
descri pt ¢ 8 rﬂ“gﬁclémﬁ‘t Whl ﬂ‘eé'ﬁg%%%?‘ﬂ‘tﬁ’géﬁtﬁ‘f‘?&?ﬁcﬂ’lu ANt Dr awi ngs
Figure 1bﬂemgpblgp@ﬁdwbﬁdnmrsamawme the target nol ecule and the

mul tival ent binding polypeptide are from separate sources. 14 WO 01/ 26455
PCT/ US00/ 28589 Figure 2 depicts an enbodi nent where the target nol ecule
and the ﬂgazmgapwts ametnbodimén where b renthivatde gpitbpexdtiteitaiget aotecile 3rerhdved Bpne
sourc F e bl |tope of the
arget morirune 85 BEE ol SRR MiRle A BORAL hEFBNTn G oSl

mul ti val drfferdntmdrmy bowid fyeis sedmdmmyhiemlpgbp@hdmarathﬂ'atget moleo&le/ﬁistf f erent
matrix i iRk vnas nd mul tival ent pol ypeptide than the target

nol ecul e/ 11 rst Hﬁ%gﬁg’%t ‘bi ndi ng pol ypepti de. Detail ed Description of
the Invention 10 The i nvention relates to the transgeni c expression and

purification of polypepti dggfutPBese Pﬁtﬁh%&ihﬁ%wﬁ%&t ens. More particularly,

the invention features transgenic syste for expression and purification
of poypept i dEs inveptionTelaestoksmnsgenip expsEion andpurisiggtionmof olypaptidesdroamd
publ i cat *b%ﬂ%xc%i sryaém.h emb Barﬁamr@cﬁ,e tﬁoawo@fteeme&aisg&m sGsthrhis ﬁ)l:'&?f‘ess"‘i&i | ed in

the art, areé_ hereb | ncor por at ed reference in entire

i nvent i oAnpPUification °§9‘§¥R§H‘Ld°§ﬁ eﬁﬁ%“sf”&rs“‘thtf@“?mﬁ‘ i The Ea&‘tﬁtscﬂi?dof tar get

nol ecul epubliRhsns BitedihBrefdirefle@Oin6Rled Fe)ASAIRBE to tho sBE if B art/Whd ARIHR according
to the inventio ut|I|ze t he resence of nultivalent binding polypeptides,

e.g., trAFOmemedy rferencs OB Yl ti val ent binding pol ypepti des, as
affinisty media, to purify such target nol ecul es. Preferably, the

| tival t 20 hi d t d th t t I d
i org. - Toe urraker el R H pARSS Rt SRR AR b s pr ovi de
many adv @fﬁsag ﬁsmoslugdsal systems OTiee! systets amdl imathodsyastcading to Biecinventicriwilize thod et hods
di t f
2o O gk YA RSBl 89 R B Mo R [ 8
the affi lpphrpeﬂhdgamffaw meﬂla,rtgpmrtfnatctlmgett fweleaiflési Brefeyabipn theimuitivialentcer t ai n
errbod m%ﬁ@m&&ﬂ&&'ﬂ&%%d%thm %o?ec{ﬂg apcf"a Ak qusge,q Xgée E?}ﬁﬁgﬂﬂaﬁ'&ept ide. In

t hese enbo e 1 nventl provi des syst both the
expr essi dhess ﬁnstw@d methodsawovide mangp advantages oyes p@mvabsexmtme systspnsf Thet her

si mpl i fyisRgentiBd Re@BikHciRoing to the invention greatly reduce the time and cost of purifying
such target molecules because they obviate the need to separately purify the affinity ligand and

functionalize the affinity matrix. In certain embodiments, the biological molecule to be purified
25  is a polypeptide. In these embodiments, the invention provides systems and methods for both the
expression and purification of the target molecules, thereby further simplifying the production
process and reducing its cost. Both the target polypeptide and the multivalent binding
polypeptide can be expressed transgenically, e.g., into animal milk, either in separate animals or
the same animal. Although the following methods and systems generally refer to contacting a
30  multivalent binding polypeptide to the matrix and then to the target, the opposite order is equally

* appropriate for all embodiments.
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process and reducing its cost. Both the target pol ypeptide and the

mul tival ent bindi ng: polypeptide can be expressed transgenic

into ani MAYOBWAGRSS ei ther in separate animals or the sar?@T&Fﬁ"Wﬁ%” AIthough
the fol |l owi ng nethods and systenms generally refér to contacting a
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\Fl)wpl()frg t glr ;eg%ﬁreslsﬁ)éﬁ @mgggﬂ ﬂeﬂ?mr lllg‘\%e&?c%rbrﬁétex% §4n md]udg] Ja%xr% grgmotferlsc

K- casei n ore.X; ¢-aaseinsP- pasmrmmas@yqr kwnmrmere)r WAP(prdmars@Hmmmbnamﬁ

| act al bum o t nol ecul es can include: nucleic acids, nucleotides,
nucl eosi des, carbohydrates, 15 |ipids, hornones, growmh factors, enzyne

cofactors, ot hei‘argeimieaﬂlwamiygkmer mwelrid dcamuesotidescnucisodidepaptbijalsatesBi ndabl e
epi topeg th Ed??x 9??;:00}’84 faGs, %H?E cbﬂgkee%er%%r&gw&% QigGfAl Al NI NI
cont a &

epi t opes, ni ng epitopes and pept| ntai nin epl topes, as
wel | as eplpp idesc Bindehle ¢nitgpes afjthe Brest meleduissamincludeeeacbohydyeteceptajeing nol ecul e
can be an %M@n&u%ﬂlmagm@mgmyﬁdemhﬁm% Bpitopd, BbRRNI0YRBEsON can al so
include a multiple aninal transgeni C systemfor expression and/ or

puri fi cati GAMPHSTE any pepakination gfithess. %mr@taolecu&%abwenﬁwmm%e havi ng a
bi ndabl e eRkbgRRG:s mbltgule.Syst em can include a first transgenic animal which
expresses, e.g., in mamuary tissue, a transgenic nultival ent binding
polypepg1de The transgenic nultival ent binding pol ypeptide can 25 incl ude

a first bindi ngTRERNonMah ko iﬁé]@délafmtﬁﬁﬂlé afmml &Elﬁgénfk%y&éiﬁ aftxmpabippaidorde,
e.g., a bindaple tplto elof t etar? pPQ’%Sé)h bga(ll secoq,gl bi ndi ng
noi et y Wwhi Al (ﬁlg%t}q a 90 YRR S8 rfiEeEtpolypep avmga mdable epitope &

system can include a first transgenic animal which expresses, e.g., in mammary tissue, a

transgenic multivalent binding polypeptide. The transgenic multivalent binding polypeptide can

25 include a first binding moiety which specifically binds the target polypeptide, e.g., a bindable
epitope of the target polypeptide, and a second binding moiety which specifically binds a matrix.
The system can further include a second animal which expresses, €.g., in mammary tissue, a
target polypeptide having a bindable epitope. The system can further include a matrix to which
the second binding moiety specifically binds.

30 The second animal can be a transgenic animal which expresses a target polypeptide. For
example, the second animal can be a transgenic animal which expresses the target polypeptide in
a tissue specific manner, e.g., it expresses the target polypeptide in its mammary tissue. The

bindable epitope of a target molecule can be a removable epitope. For example, the epitope can
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The system can further include a second ani mal which expresses, e.g., in
mammary tissue, a target pol ypeptide having a bindabl e epitope. The system
can furt Weo12bude a matrix to which the second bi ndi PEL/sn028339
speC|f|caIIy bi nds. 30 The second ani mal can be a transgeni c ani mal which
expr esses baremRyYydy arslelyieperyef a mgend raultiveisnibindingpolywenside, eaniarsedondan be a

transgeni garpdnically powcBd RYIBVA&ES Sstyjeptiic! Al B&Ind B%sgaﬁdqmﬂ@axén{‘bm&n | ssue

specific it _expresses the target polypeptide in its nmanmary

nner,
tissue. TH@WGBF‘}F(FSB?’EI“Q ¢ firsisatalyfic domalp ydia sprond binding @aﬁtywéu@ specifivelib| e

epi topg bEiaas EHRFAR| Prefotdb, mpmhﬁnepdaﬂieal%om 1{}%}’1&@?‘055 bﬁg‘,;gg@@%%?s% bed :
renove a catal ytic.no seq tival ent bindi ng pol ypepti de,
e.g., mgﬁﬁmf@%ﬁ’w g]HPRPE ‘ﬁﬂ%ﬂ'&fp@ﬁ’ﬁ‘e BT fRepifiraliy boimds econd
tr ansgem by tha kécondibinding ioiaslionNde ﬁﬁo&mklnﬁmwmmﬂﬁig%@g@puﬁé e catal ytic
domai n andtael se ond |nd|n qﬁégﬁﬂ?l V%'Chs |f|cal{é% inds a matri x.

Pref er abl {2 OFRPYCT 8 seepucapylitvalent Rin g’i}’df'ﬁ@cé@ e plravaesf theoi ety of

the 5 secbmda‘rﬂer@ns@efrmmmerm:/abw epixipeb Forckixmraplg aheycaralytic dendiscadibhfeamment t han
t he matrl cyflt?ally bound by the second binding noiety of the first

transgeni c nmu t|v ent bindi ng pol ypeptide. The catalytic domain of a
secondonul ti val ent bi nding pol ypeptide can catal yze the cl eavage of the

donai . can hay B et Al RS Fufit B Ml oSERT StrctaimabBoll Ly 6
singl e anpmcamqn&fs@esﬁmlquem Emmmﬁtp’pb'smdﬂwmddmdndesptbundﬁblc:qhtbprn of a
target poiryngakhdfondes: d mansfert il whRh &gﬁ&ges R RSl P Rlidab! ©

ep| tope. Thé systemin a transgenic a expres e.g.,
i n manmmar jPultivalent bindipg pelypeptidaind expyessas] fm in mammwmswg pletgyiroppentide. and

expr esges m@mmvalédablﬁangp&%eﬁﬁ&%mndadetma% glxam,%mgﬁbm&s% bitiable

mul tival ent, bi ndi ng Iv} ptl e can include a first’ binding noiety which

bi nds a bfRigageiihe té‘ﬁFttPB pertifle de secopd bindipgmoistypyhichdingsa mattecond bi ndi ng

moi ety whi ch bitsulevaRBbidding pmsepﬁué drid i ta@&t pBlypéhtidcal BL YERidadEmand the
t ar get po'q\ﬁgaeogg e can be_ex of different tissues. For

d
exanpl e Tt BssHes R Sx AT ﬁ%%ﬁﬁy %&W@ﬁ&%"dﬁ‘&ﬁe%émﬁ ffehe ungiete cont r ol
of a genethakomfobof géherﬂ rpdonid&e atd thé mmbaeﬂt biniting pﬂﬂ:epﬁﬂe)éﬂ&ﬂldg@&m@ﬁlﬁ%ﬁh ng

sequenge £ anndZOthbe n he cap trol 9 at sSsu lei r.onot or visa
versa;* t he® targe “mHF °p§p LA enc%ramﬁﬁr’ ‘gffuvgﬁé’ghc etl?QyH?Fg’g?e'{cﬂ g ont r ol
of a ti sssaguspecanfbleam;u dnmmm afndistula spadific pronmies atd th@ﬂnylpea:ént pélypeptide0di NQ
sequence %Bdlh% H@%@é cah%gur?cfg%g g(lntrglfof% n%glé %(}é@lﬁ%ﬁ{éﬁl& er f;orgr @Dt Bl fOr 2

different tiIss farge T S8¥ience can
be under the e@erﬂnmetoﬁlmudq weodsrpgesswan@ calpbrumderethe ca:nuioltoﬁeumel specifid ent

bi ndi ng PglBEPAIdE: SREAENNEnGRAMRIEHidE Jhbobifg Eﬂ?{gg{ce EdAe GREY iR cofol of

25  amilk specific promoter; both the multivalent binding polypeptide encoding sequence and the -

-I"

target polypeptide encoding sequence can be under the control of tissue specific promoters for
the same tissue type, e.g., the multivalent binding polypeptide encoding sequence can be under
control of a milk specific promoter and the target polypeptide encoding sequence can be under
the control of another or the same milk specific promoter.

30 Preferably, the multivalent binding polypeptide and the target polypeptide are expressed
in the milk of transgenic animal. The transgenic multivalent binding polypeptide is, preferably,
present at sufficient levels in the milk to bind at least 5%, 10%, 15%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 85%, 90%, 95%, 98%, 99% or all of the target molecule. For example, the
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25 a mlk specific pronmoter; both the nultival ent binding pol ypeptide
encodi ng sequence and the target pol ypeptide encodi ng sequence can be
under t heWedM26455 of tissue specific pronoters for thePEAMHS0U2888 e type,
e.g., the nultival ent bindi“fhg pol ypept'i de encodi ng sequence can be under
control of maltifglent bindiag pelyneptide sproicaresent at highdevelsragortat b@ﬂt%belptsi Wengimb &di ng

sequence Caflk Behé R SEeniclalithal ORtali®ionOfhe BRRE fde {s! ;mskadﬁ abRgei fic
pronoter. 30 Prefera &{Zgatse nul tivalent bin i'ng po ype |de and the target

pol ypept i d6velf &8eiIPas -1 metRl il obhe t2mg Tagerican®Rilnal . The transgenic
mul tival ent bi I‘ldxb BteRday ﬁﬁtﬁ&rhﬁiﬂhdb 8 ma@llscecf WhiatDhy secoridbRiIRB imoity Sfuhd | Ci ent

l evels in the rp ggo bi_.nd &s 10% 15% 20% 30% 40% 50% 60%
70% 80% %‘B%’a%/b“ ’@5%‘“‘5@% c‘ﬂlry éﬂF of the target nolecule. For

exarr;t))l e, the 17111&\&#%% opmgusmoa%&%e dttthéviaba bysitdbe. (Fon htafifplepe Y pept | ldE
can be present at a in i
of "t he ©r amREs e DAY R Rt e ko 3 Bisdtons Bing R peeebting .

pr ef er abl ysecmcﬁﬂﬁsgémedﬂy progiced hﬁlﬁeilmt pdy@ptideaA skadad trardgehic nlultivalentlO ng/ m, in

T oS R AR e A0 RSB R SR RSl e = ™1
pol ypepti dspesifiedly bindad ingmiol Pr%rablihhe 1batrixispaotiBcalip bduvnp by the s@ondlsipiitg nol ecul e
Ca e o FAPAPY 28 BB G Rl TPt B8 SPGB iD= 2
second tr aspsgécalla hbﬂnﬁ bp the decomdbinding maisty efthe first tyapsppitic leltivaiers bmdmg trans geni c

second bi nep PRSP 2 ARD ARR & <383pd iy Badihd KSRl ol b doe, 1 o0, 8
matrix s pedea‘vamadf the bb@@hhhpbypqm thewwavkblei eml.:hpngF or gxAmpley the eatelyc dogrimnd

transgepi 1d c{"%ﬁg I ng polypeptide is different than the matrix
speci fﬁ(g:lalf oéua\réc talgﬁ‘n‘gecond bindi ng noiety of the first transgenic

mul ti val ent b| ﬁ@FW@Sﬁthﬁﬂd@ exprefseddn aningativefor inghepninal s mepwmanid

mul ti val enfigshd PEigpeBQly E\;‘Eﬂ}dcgﬁﬂfﬁfi}axﬁ%%ﬂsyg&uﬁtﬂﬁs mQJhﬁ:ﬁYte}Qﬁot @subdye bindable
epitope fromthe renovabl e epitope, For exanple, the catalytic domain 15
can have ahrva#ficdass pelmeptidegriormyis biojagisalfunstion in hetmammamapniisstse Faxgxampleed i n an
i nactive f @@k BindilEmaiBty GPihe SRR bding p&ﬁ\fﬁxdem BindARP Gkt &%e&ﬂel

partlcularly advant ageous i n situations.in is.not desired to have
the tarfet ® FerFpERHER Hsveﬁté itigpyRerfoming it binlpeical ﬁ“i‘cﬂﬁ%‘mﬁbﬁ is;spleqtiyely suear v
tissue. Fome emamﬂ @nopetc&}eoefalréxa&vaab eslioplinWhiich e thhet bbIgpeptiddib ¥atl ent bi ndi ng
polypeptld & tar polépg flde iq{ﬁO a qgnge; whi ch prevents
it from pe l?%‘ﬁ‘i‘ @C‘?"Fé‘“ %518 PEéﬁ“"if‘ et MSAPRFRGCrmepts; the g "é%:‘f‘?’%lcg“ el ut ed
or the birdobd erempidbieppitcpan be a renovabl e epitope in which the target
pol ypeptide is not biologically active until the epitope is renoved. In
sonme enbodi nents, the binding noiety can

25 The invention also features methods for obtaining, e.g., purifying, a target molecule

C

which includes a bindable epitope from a biological system. The method can utilize any of the
systems described above. The method can include: contacting a multivalent binding polypeptide,
e.g., any multivalent binding polypeptide described herein, with a composition of matter from a
biological system to form a reaction mixture. The composition of matter can include a target

30 molecule having a bindable epitope. Within the mixture, the first binding moiety of the
multivalent binding polypeptide can bind the bindable epitope of the target molecule. Preferably,
the reaction mixture is maintained such that the first binding moiety of the multivalent binding

polypeptide binds to the bindable epitope of the target molecule. The mixture can further be
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renmove a renovabl e epi tope. 25 The invention also features nethods for

obt ai ni w mﬁ& purifying, a target nolecule which ingludes a bindable
epi t ope QY b| ol ogl cal syst em The nethod can utili EET’HFW 8182t he
systens descr v met hod .can inc tactin nul tival ent
b1 nd no FORSBREER aBeixgo yhek s SR bROm BAE Bhf, FARsuEde Pt cr | bec
herein, thetdzomd lnnﬂmgnorbty(oﬁthefnuhmlembinﬂhgmde G bind gheamdtrix wsd ayn to for ma -
reaction xt T '%ﬁt 1
mol ecul e"hav] djncoglgo e‘% g e ep %p%é}% ﬁ{et ga'd()ﬂgl{'}?;%@?tbg gg b| ndi ng
nmoi ety oégtddaed rfmhtthwmnmt)SIthfmaﬁg pol ypeptide can bind the b| ndabl e .

f
o nt i ned oy TRRAR el HNo R o U e o b i) £ESRIRRAH BRALS, 12
pol ypept which fickides attafg@tmlﬂmlﬁd'ﬁllﬂ samplp Pméomcmmﬂltaan@@{alenﬂ?%m& e. The
m xture g&gﬁﬁk{]tﬁ%&b%«a}eﬁl YRk btk rﬁ&JJuHSQQ{ ﬁl@ a saAPEJhlcd W th a

matrix t second bi ndi ng noi ety binds. resence of the
matrix, incMdesgdargat@olypeptiiangn heptdsived dfom spaning, 1e1gva|tretpf:geq§q aimalg pepti de can

bi nd them@&%ﬁm@&ﬁh@&ms u&ﬁgmncmm%ﬁheiprés&% 8 e e e I enoved.
The target_ nol ecul e can then_be obtaine eluted, fromthe

conpd8i t milk e thasample canbeghained by, ks e&ﬁe am%l gfhemra@ oA bRANY TARFEENIS anp| e,
e.g., a Hu’rlhl‘*fhlﬁx iflclude§a hifcleotide s@cﬂ:en&'eﬂ&ﬁmg thehargél gbl?ﬁdpﬁ&tﬂﬁxd& theXdodl@61 of 0! ecul e.
The sanpl e _can be contacted wt mul tival ent binding polypeptide

descr i be®i™HksRecHic PR¥OSEt ai n the target nol ecul e. For exanple, a sanple

whi It ch incl Udﬂl‘énﬂ/eﬁtﬁihgﬁb fdiﬁkéjgftﬂbdﬁﬂ'oﬁtaiﬂmb,l& g)niuﬁfyﬁgdb afa:[r’g@m'xdecu]?d’lé 8ok, €. 9. |
a transgenic ra e s e.c e ai ne rom an anlma
whi ch egBFgffE@g]é"“E%@VlngFé ﬁ‘fr é{}? We‘ﬁg‘g Wv“gn%a fluid, 8- T4l e can
be obsai #&idh bt,tluaeslalwgg rﬂdTEEula,rbl gl‘&]targéfbelyﬁﬂpudﬁahndiaaﬁulﬁﬁleafbindlﬁ@nsgenl c ani mal
whi ch incl.udes, a nu quen t ar get epti de under
the cont PYYPBFde: g B@@W PRIES g‘% scn éallﬁ%m ﬁ:\%é ge t&?@‘éﬁp tures

met hods oifilk,adat be dsbtan_md feongp t;anpg_cnmﬁmmalgwhl@h exprespet therakgetpolypeptélegnd tha  t ar get
ol ecul emh]ﬁ.ul&g bsmg g%ggﬁﬂi Mt deghﬁllﬂahﬁ%u&amh@ﬁhag&s ca{tmg' ng a

fluid, a target nolecu rget
pol ypept ﬂué’lmdamll &Hmmi* wi“déﬂhéhﬂsemnﬁbinﬁigg p’@i%’d@pﬂﬂ dre the zrenqrce ¢1"\Ib§ wattix,bi ndi ng
pol ypgpt mg%ecqﬁéﬁaalpgﬂo#aﬁ 0@ 18 muﬁgmeﬁmmgs tab Ganfindl the mri€)-and afff | K, can be -

obtained froma trans ic ani mal which expresses the target pol ypept I de

and t he upheped mepemntsmf Hemigus simbsapreved The tge malagplg candhen be obfained, The

net hod f et BRfed il M6l EsmposiibPsitniate, the fluid with a matrix to which the
second binding moiety binds. In the presence of the matrix, 20 the second
bi ndi ng noi ety of the multival ent binding peptide can bind the matrix, and
any unbound meﬁiael@etﬂé SonpositidirofMattérifot Lhislogieal EystonMie contatlee withigikt nol ecul e
can t he : cc?net'\anggg suﬂ?ment levels of a multivalent binding polypeptide to obtain at least 5%, 10%, 20%,

30%, 40%, 50%, 60%, 70%, 80%, 85%, 90%, 95%, 98%, 99% or all of the target molecule from

the composition of matter. For example, the milk can contain high levels of the transgenic

multivalent binding protein due to its expression in mammary tissue and secretion into the milk.
Preferably, the transgenic multivalent binding polypeptide is present in milk at levels of at least
30 0.1,1,5, 10 mg/ml
Biological systems include, for example, plant, fungi, bacterial and animal products.
Compositions from biological systems can include: conditioned media, tissue extracts, organs

and bodily fluids (e.g., blood, plasma, serum, sweat, saliva, urine, milk, etc.). Such plant, fungi,
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e.g., eluted, fromthe conposition of matter. Preferably, the conposition
of matter from a biolodical systemis contacted with mlk 25 containing
sufficienwdaedss of a nultival ent binding polypeptide tPETAISOIat | east
5% 10% 20% _30% 40% 50% 60% 70% 80% 85% 90% 95% 98% 99% or all
of the tarbrsteripiandanimal prodgeis mehiecledspglypertides rsssigeomndogeppusek anpl e, the
m.l k can ceorbaiobsiPippiidip¥ess of the transgenic nultivalent binding protein
due to its expression in nammary tissue and secretion into the mlk.
Preferably, the transgenic mnultival ent binding polypeptide is present in

mlk at |levels Iﬁanﬁtfﬂkeemiods 32 tihddble épno&,ofl&rgwhsx‘ecule%a@b&gﬂe&ahb&yst ens

i ncl ude, for._ exanple, un E bact r| al and ani gﬁa ducts.

Conposi Fi o?@@?cﬁﬁ’fﬁfaﬁﬁp %‘t"g‘i@g Mg Vﬁﬁ?“ﬂﬂé’m Sh atSF‘ES’H guitivelent ¢ ssue
exlt racts, Eﬁa&ﬁ@ﬁoly}ﬁﬁﬁheb@gh d s¢cd‘nh &hrdﬁen(c@llﬂ:rodubéd@ﬁlﬂhva&hﬁﬁ%eptﬂ&rﬂB&coﬁdNe at,
saliva, urine

ant VWO.01/.26
BT Usory st el linding PO SmR Sy inshiE s g RIS A58t | des
expressed binding mﬁWM@eﬁcaIIMemuﬁl Preferybdp, thedaagﬁmlﬁcilly tetyd Wf t he
met hods, t ebln abl.e o] of t ar get | ecul.e..can, be reppvable 5
epi tope. F ‘%“ Etygg'lﬁ? o{51:8 é’ﬁ‘ﬁsg%g“?“gﬁ%a\?ﬁé’gb‘ ‘{)“%P"};‘/&F%ﬁ%flfsi Fofety of a
second mul t}nﬂﬂxbmtnx specifigallychopmi l;yplﬁmzotoulébmémgmmea oﬁ&eﬁmhrﬁmmﬁgeni cally
produced nul ti val ond rans 1i vaI ent bi ndi ng
pol ypept i d& %’é{ﬂe’}tﬁf?}jﬂgg‘ﬂﬁ?ﬁ Sﬁ afagi ?"83“31% ftlgal%lg bi ndi ng
noi et]%/ V\:h: pdsly;sepedalgcﬁ;nm cmls:za;b phdiagqaofmmthmdxble &nte:ﬁea’rmbgyyentohﬂﬂmiwpex For
speci fica g@* e nsgeni c
mul ti val en%’yggir%gtlﬂn& ocd mﬁg%e I's gbrqaecﬁ?{y M}ﬁ e%%\ﬁ)géﬁ%(?é}gov%@
speci fi cal bg}mb@mabrtﬂ}m]mwcwn@ dblaingd from thsineixtyredly renrowing ithespitape dmgeni ¢
mul ti va,lr,,en{h R N0RRO! ypeptide. The catal ytic domain of a second
mul tivalent binding polypeptide can catalyze the cleavage of the bindable
epi t ope from t e tasgrbieiyreptide gar: ksapressestin awinagtiye form iribe animal|synamenagomai n - can

have an anmydas erackied day be%ﬁ:ﬂlahf‘fdv%ée&ﬁ% ifatfont ATRAR i€not QRELORE. The
target polypeptide can be obtained fromthe mXxture by removing the epitope

from 15 t eﬂartgaqtpﬂﬂree&&iﬂpérfomm bjolgeisak furctipr i dhermagemarytissese Fexerampleed i n an

i nactive f g BindiREmaidly Sihe SnulRAER biiding baﬁ\iﬁudem BinPBPRfget folypeitde in
particul arly advantageous in situations.in I s.not desi red to have

the t arfet 2 POMIFpRPER Prevests ikfromperipaning it binloeica) ﬁ‘?ﬁ?ﬁ’&?'}"éﬁ is slegtiyely SRipdar v
tissue. Fome@mam Sitopelchebd d remibvable Bsttop@inhichlihe t@&ettpbgpdwaaxh ¥&l ent bi ndi ng
polypeptld E{l nd th tar t&ﬁp()l%/}})gfldelq?% thE er. which prevents
it from pe ielygetye ani; e epHTPe 3 Peee L InsAmE AR “’?ef‘ts1 ° WpfiRe OIGR|CN o Ut ed
or the bi fwk&béereﬁﬁvdbmmﬁnt@an be a renovabl e epitope in which the target
pol ypeptide is not

_.

25 Binding Moiety of Multivalent Binding Polypeptides Which Bind a Target Molecule

The multivalent binding polypeptides of the invention include a first binding moiety
which can bind to a target molecule, e.g., a bindable epitope of a target molecule. Preferred first
binding moieties include: an antibody, an Fab or F(ab), fragment thereof, or a polypeptide
portion comprising a complementarity determining region of an antibody which specifically

30  binds a bindable epitope of the target molecule, a ligand or receptor which binds a bindable
epitope of a target molecule, or any other polypeptide portion which specifically binds a bindable
epitope of the target molecule, e.g., a polypeptide selected for binding in, €.g., a phage display or
2 hybrid assay.
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bi ol ogically active until the epitope is removed. In sone enbodi ments, the
bi nding noiety can renove a renovabl e epitope. 25 Binding Miety of

Mul ti val Wi01364%8i ng Pol ypepti des Wi ch Bind a Target I\/b?%"%ﬂﬁ

mul tival ent bi ndi ng pol ypepti des of the invention include a first binding
noiety which can bind to a target nolecule, e.g., a bindable epitope of a
t ar get nol eculaibsdigfop Fragslerdts Tieteof bi Ndi ng noi eti es include: an antibody, an
Fab or F(ab)2 ra nt t.here po ti.de on, co r|S|nga
conpl enent ar i t{/‘ 8’3@ TR ﬁ'ﬁ a&&%‘” °rf"%f’ a‘é‘ﬂ%gﬁ{)“}"ﬂgﬁ?f’“gm"@ﬂ ydegggar PedPfy 30

bi nds a bexaniple) Jones &g Patuaf 320 224525 (1986)discloses keplaciag the GIRE ofra hamee pt or whi ¢h
bi nds ' ' ol ypepti de
por 1 oo wRCRY R G BB Rur e U] Mol SHBME o 05 300 1Bl Gl L

mol ecul e, chimegic antibqdiss havingimanse weiblde tegigns and hmmnhongam regioes. Radwall,phage

di spl ay o 1% 3@2’ ?5—1@0 f’ﬁ@%ﬂsc es\ﬁgleg Ho%@lﬁéﬁve?él;tr {]H%g%/og gl?x%@nts &%&I%(P@ dies or

Fr agrrents nown I n the ar tles and
vari ous aﬁmbm@@eﬁqm@m\/@éﬁc@wr ERhenpiatol. 3052 86-32€1941). djscidadsur e 321

522- 525 (ge%&&uﬁe@me&é@ﬁoﬁoemha%md&mcﬁaﬁg wga@]@gamogg,e@%@gg% with

those from a nousé anti ) Séi ence” 22 | scusses
chi mer'® c Zibediesgiusin nramnﬁ@ﬁllwerers,@Uquaml@memm@enam bodiesa Reichman eant

regions. gosueld 332: 3&@13917 @ﬁ@%‘scﬁ&slﬂ&nénl&% g@h%&éﬁ%&ﬁyﬂl 3 inldR *aﬁ‘él' ar

wei ght recognl tion elenents ‘derived from_ an or mat

O ackson, haup beey grafied Yigrhosyen. gigbpScienes 239: (5349336 (é? ¢ trachesseraigiog af 4 caI |y

engi neereﬁoﬁggmgg@gﬁam ﬁ&loﬂg(il}ﬁﬁmnaﬂﬁgd,@dl ng Fv fragnment derivatives, single
chain 1o antibodies, fusion proteins chinmeric antibodi es and humani zed

rodent antibodies. Reichman et al., Nature 332: 323-327 (1988) discloses a
human 1antBiﬂ0ﬂyI\@ﬁbtw\$ﬁM1lﬂtﬁa@eht Biygiag P@lj’rﬂeﬁiiﬂee umsa MB@xe been grafted.

Ver hoeyen, ¢e 239: 15 - 1536, (1988 C ratting of a

nouse antigen —@Fm&ﬁ 8’”53?13938 'ﬁ 5‘&?’1“85 al 5' g‘i ﬁ@m%‘ ety of

Mul tival embleﬂlwiﬁhhmj)ld@cd m i dmnd/ﬂindiﬁg mead:s aaﬂ\i’hcﬂlﬁdexfoﬂ' bﬁmpul dntivadi®nt

bi ndi ng poI ti,de he. i nve |o also.in £ a se noi ety
whi ch bi n? {i"bo@(yidg-; t‘$l h‘%s i Lg'cf?)‘r:f“ © F’rjl‘émm s t?’%grgl ESh™i eﬁ ‘fpﬁg?’mPB*“c xampl e,
anti bodi es Speorﬁcailythotmtl;y thiantibaaly | mm ¢mbodimicots, thaisteraction tetteen the entihpdy ses t he

t A bod |
atich 20 ot aRlieR i tRSAAREn e ikt BEEL lf Bhdef collioh it WBUERRE DY
be suffi c‘ihemgeymm‘-@i tQfhes prefasted S@P@s@@d@m@#ymﬁmammdudq, witbouphi ch woul d
el ut et Pl oty ictioicict a1 hetité b Bt S ISORSE RIATOG: Y LYY~ ML T X

pairs include, w thout _limtation, st i dine-nick met al Chel ate

(el ution Wegtﬁw@nMn fgltionivath -5 M érebip}f%% E}% peptide-specific MAb (elution with pH
3.0 or 2-5 mM EDTA), S-peptide-S-protein ribonuclease (elution after self-cleavage),

25  glutathione-S-transferase-glutathione (elution with 5-10 mM reduced glutathione), protein A or
synthetic ZZ domain of protein A-IgG (eluﬁon at low pH), IgG Fc region-protein A (elution at
low pH), maltose-binding domains-cross-linked amylose (elution with 10 mM maltose) and
cellulose binding domains (CBD)-cellulose or chitin (elution with water or > 4 M guanidinium or
1 M or greater NaOH. The cellulose binding domains-cellulose or chitin pair is presently most

30 preferred. For purification of antibodies, a most preferred embodiment comprises a first binding

moiety from protein L and a second binding moiety from CBD.
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streptavidin-biotin (elution with 6 Murea, pH 4.0), Flag" peptide-specific
MAb (elution with pH 3.0 or 2-5 nM EDTA), S-peptide-S-protein ribonuclease
(elution avberzasd f - cl eavage), 25 gl ut at hi one- S-transf erBCGRUSPORALSE? hi one
(elution with 5-10 mM reduced gl ut at hi‘one), protein A or synthetic ZZ

domai n of Emﬂée!%ﬂ_ﬁl_gG(el ution at low pH), 1gG Fc region-protein A

L 10" i mal ¢ ey oo ol g PR R e R 30 PR P R o 7 1

chitin (el anExngengus mlmleﬁ gopolypentide) Horsersehls thgexegenous palypeptidgrcemba  NaOH.
The cel | ul Q3g&RCivRiSh Q%rerarsse;@ehéeyinq&@meﬁalmh&ﬂlnaﬁwmar ﬁss{?é@r%?ﬂ%é’ nost 30

preferred F purification anti bodi es, a nost preferred enbodi nent
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moi ety fromufBladdnivi0s Add 2fidsacy 1R§E/dd§gpég8é§9mmlﬁwﬁoh HRbestihASyhide t ar get

nol ecul e can an endqgenous nmol ecul ogenous pol ypepti de or

an ex ogenor%P"FﬁﬁFseaélh‘F’é“P YRgPtidep, Breferblys rhaerge%arle@!@arﬁ}ﬂdes a hipdebleeBidRous
pol ypepti de canThevimiablp pidbpEdah belE real b apﬁopeamxaﬂnb%bﬁwroe@@ﬁ%l n the

animal but not in a particular tissue or at lower 5 levels in the tissue
whi ch it i Jemeved gites fhgselectiveelution of the asetmelerylss Spirypeysble eritopentamie o

pol ypepid dqewwﬁlanr ﬁzweindem@s sgsiomas Which awedmd afte?trﬁlslatﬂnh:? salfbdiRing] S a
Preferably, the

non- human ani nal W@h‘% expresses a 1uma tide
target mol &€t sprreied qioteim, <pRepiping protems; eﬁ& ‘ﬁ?i’é’b‘FEP‘@B?‘EaBBE can be a
removabl e §§1hédap the rebiindesTenéadipet maramn@m @adaﬁdzﬁotearseﬁeagamoﬂm%wge

sel ective elutio the tar ecuy, Such vabl e_epi es can be 1o
derived frdHf B{ﬂ"@ﬁﬁs‘t‘m‘é‘ ‘?‘i’%‘ﬁﬁ“ gf"’“’p‘? F‘g‘)‘s é‘f‘gssg’gi "?éﬁ
transl ati OIPréIMa‘tﬂﬁhﬁe—;ﬁthbast:aﬁ@a atta€hed to méhemsolmaﬂné aﬂbodhﬁ&lsj the traz@g&xar nr ng

proteins. Al vabee e C oi ned to. the
e nol G FRER e polrEet sl oot b Siat e HRE BFAT P B o
cl eavage Hirtbinding mme@eck 49 0 wpamte, ﬂdxﬁ:ﬂy-mchaﬂ hxizhnoeu(bindmgmlem Whea thear get
nol ecule i s l.e 10 .t.h a S an be
attached td&" (fq?'ra c§¥1 i'% paJﬁOfEh ?ff@gm‘tim%%mﬁ%h g pre?ﬁ Qt}%{a’ﬁésav%tr}r’g gﬁgq?‘rﬁf’f val ent
bi ndi ng polﬂ}qjmplabldantopemdér ava fet pfroodipans amdeclttahethpblodéhsplt@cnndcra secorel, t her as
part of th noiety, or as a separate, flexibly-attached

addi ti onal %5 &E%EO%B%&Q When the protease activity is part of the first
bi ndi ng2noi ety, it is preferred that it have the ability to bind the

bi ndabl e epfir;ngﬁg cArGhaone set of conditions and cleave the bindable
epi t ope unde Secon different set of conditions. 20 Transgeni c Manmal s
MEt hods for genMetiedsier sseamating Aemhumas Fawermicmsnmsladre kuowa ikho ol $Usht he art .

Such methods can involve introducing DNA constructs info the germ line of a mammal to make a

tfransgenic mammal. For example, one or several copies of the construct may be incorporated
25  into the genome of a mammalian embryo by standard transgenic techniques.
Although bovines and goats are preferred, other non-human mammals can be used.
Preferred non-human mammals are ruminants, e.g., cows, sheep, camels or goats. Additional
examples of preferred non-human animals include oxen, horses, llamas, pigs, mice and rats. For
nuclear transfer techniques, the mammal used as the source of cells, e.g., genetically engineered
30  cell, will depend on the transgenic mammal to be obtained. By way of an example, the genome
from a bovine should be used from nuclear transfer with a bovine oocyte.
Methods for the preparation of a variety of transgenic animals are known in the art.

Protocols for producing transgenic goats are known in the art. For example, a transgene can be
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met hods can invol ve introduci ng DNA constructs into the gene line of a
mammal to make a transgeni c mammal . For exanple, one or_several copies of
t he consYPWRS4FBy be incorporated 25 into the genome ACHUSHAET i an enbryo

by standard transgeni c techpi ques. Al though hovines and goats are
pr ef er r ed®TEEFRE g’ﬁ § ﬁ°%ﬁ’§qy§mﬁlgweﬁté°%t?§ ‘Ef."“begrf@f *emels. i Shertian
mam"ra: s a(n;mp Bm::lfkah‘ub&gy £2:6p9, oramulear mleae;zg:}uﬁ@aedl s&ieaﬁb@loﬁiﬁxanmd, 1n|tﬂcqnal o
exanpl es o - human _ani s.ipc oxen, .horses .amas, pigs,
ni ce and }{r‘) P%.ugﬁggd 5@%@?&& p?’%é’ﬂ%&e&?@%%ﬁ?’hﬂ% ENSRRNC g GAFERe SddR as t he
sour ce ofWhitd and Yamnoyisps, Gemrerts iTozits| iy Cempfement ReseardR) 68kl Horuminl Inmgleglegyyl on t he |
t ransgeni W | ) l,e,.. t > froma
bovi ngﬁs ul'd Be Sulia%a T g%&%%i(ﬁ,egg}’ %?tg@g?’gir&%gt a%éﬁ%@%%%%@?fa’%t hods
for the pnéF&TaApndication WOSS4M4744. A prbtocal forshpemiductioniofia transgendc thrvambe | N t he
art. Pr bl | in t art. For
ecapl o, pUtHh Bacel ko SR ) QISR s DR el Ry AROMBaPa RS G o it o
t he ger m3$a-537. W96 0Apraigeolforthe prefluction ofis transgeiie eaw ¢rade fdupd indX 8rakest i n
Ebert et . ' &5 wel 2 WA fer techni ques
;5,741 9998¢T abﬁnhcl AL gmﬁbﬂﬁ%ﬂsggﬂ cm%ag%c&%@gfﬁ\

as described, for exa |1catiron WO 9 prot ocol for

e, in _
the pidd&bnekdPo% @-:Eﬁkéeﬂp@“pﬁ@d@alﬁ Press, Ingu Acprotecol {y thegradnetionafimout sos,

Current TRRigeic ke k €B8 In FESEAliGRon W §7/07869) Bd Fral Agy. 5 pp.
88.04: US Piracs o oipe 8 526: US Patent No. b 573 S%W%%J"fg%plication

. 1 . 5 3 !
093/ 250 Fchnology Adgendhgoki 1984 efln fah GEinleszt Academic Bresy, ico|  for t he production
of a transgenic rat can be found in Bader and Ganten, Cinical and

Experi ne aIfPh [ ol ogy and Physi ol ogy, Supp. 3:S81-S87, 1996. A

pr ot ocol M&f—g@%tion of a transgenic cow can be found in U S. Patent

No: 515741, 957 Gendidaliepgincefidl icells fMProfétRAGB3 trargeitic Thaitfid) 69 hkcledfirdiBier

Technol o A.lo ndbook,. 1994, .ed., Carl. A.. Pinkert, adem ¢ . Press, Inc.

A protoc g’%ﬁ ?%?bjfﬁ"he ot ﬁ!‘f‘%’ﬁ%o‘?h“’g'aquflﬁlﬁgﬂg%‘ﬂg’éaﬁe%%’ ”c%ﬁ%fetfe”‘g‘dﬁ?ﬁ# in PCT

Publ i cat ieaepddfa Srdtein /6 Beendmebddeednsgeni ¢ Ani mal  Technol ogy, A Handbook,

1994, ed., Carl i . ' . . Transfected |l Lines 15

Cenetically eﬁgcfﬁ&gggé’ ﬁeéb?%dﬁ\?%sﬁg? g%ﬁ‘é%léog'ﬁeng?&}f%nrs g’%%ué’ﬂ CEang by

nucl ear fttwétiqﬂ%r As ysed hireingthe termectrafisfestiord apd! trangformationitinclwdsiachriay oflic| ei ¢

acld of G Yor ifirdiuoinga EHAGCR Geddblcl inthl fdds AR, AIoRELliREharelES_DEEN -
. e I ntroduce el I” via conven

i ntroduced. A construct can dinto a cell” ] i-onal
t r ansf or realeiuyrhigride pospreqipitationy PEAEdeKrnernediated\yangeiipny ipofiction, ohe t er s

"transf eGldeRbporambsl e BibISBAIYctork, RG], HHA vactH8 bdnielis@i as a&ribe@Chni ques for
I nt roduci n‘gwa transgeni c_sequence into a host cell, including calcium

phosphat &BW- Suitgble methadp fog fransforpiine gF wansiseting hoss fells ppnrde faundin Serebroekdt at ed
t r ansf ectal. OMoledulld@ WishiAgi: ALabd¥atory Manuel, 2 ed., Cold Spring Harbor Laboratory, (Cold

25  Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989), and other suitable laboratory

manuals.
Two useful approaches are electroporation and lipofection. Brief examples of each are
described below.
The DNA construct can be stably introduced into a donor cell line, e.g., an embryonic
30 cell, e.g., an embryonic somatic cell line, by electroporation using the following protocol: the
cells are resuspended in PBS at about 4 x 10° cells/ml. Fifty micorgrams of linearized DNA is
added to the 0.5 ml cell suspension, and the suspension is placed in a 0.4 cm electrode gap

cuvette (Biorad). Electroporation is performed using a Biorad Gene Pulser electroporator with a
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el ectroporation. In addition, biological vectors, e.g., viral vectors can
be used as described below Suitable nmethods for transform ng or
transfect i WQONSEE5 cel | s can be found in Sanbrook et al . PCHHPREHSY,
Cloning: A Laboratory Munusk, 2"d ed.,” Col d Spring Harbor Laboratory, (Cold
25 Spr U 13D BOH PUSRILFLAr POpmEE e apmagse FRgent B DNy coRBHS Jomithy ot her
sui t abl e | alqosiy6dil resiSiRite gt for BWiectios @ik dthyodin RisRARRRNeHEseRLBE follopREat i on and

can be. st alrorE R RO Aot (BB R o enbryoni ¢ 30

cell, e.g., an TFhbODYNARbEstred o@AiteGtablg idtrobica®intolaydosdred! line(bg nipsfedion ushgw t he

foll ow t |- ¢ | | d,.in P t ab 4 106
col 1 5/ m® FRetosh B ot 4 e Spfh2a) PHEPH U addeaind et g cel
suspensi on, trapsfectddieithD iRip@Pane of linsarzbADNA ukifig BipfRcAMINE®| (Sibc6BRIE). Fogly- cuvette

(Biorad). El ropgoration is perforned usi Bi.orad. ul ser
el ect r opor aﬁ’%’? }‘W{)ﬁ{eﬁ“af'é‘gﬁ@’é%cf ﬁ?pr%@MQ@%’ Bf%wp"ﬁ‘ﬂfcée at 25
mA, 1000 mi coh@inas acbnyngn tesiftinte pae for Se¢ladtion) G418 ks hddeth & LAl wacsairitsa of €5t ai ns

a Neonyocin_resistance gene for sel.ecti.on, ne cin resistant ones are
el ect v 1 GPPEH N e e i i ePEGRLRY bl Wl BonrL) 1 or
15 daysio ThmcEddAragsferst ruct can be stably introduced into a donor cell line
by |ipofection using a 5 protocol such as the follow ng: about 2 x 105

cells are plated into a 3.5 em aneter well and transfected with 2
m crograns of | TisewrSpzaitc Diwkssion of Grotbif ect AM NETM (G bcoBRL). Forty- ei ght

hours after tra i e _Spli : d. 1: I f the
DNA construct g}ﬁgn a%%%ﬂ%b]%l@%@olg%ﬁmfegenéf'gf giﬁééeer&] 8%0389?%@ gljealsg%):?% 6‘%%?‘9&18 i's
added t o a fliidalg., temikrhiecdtor orineodf aGragfenigapimdl. Thddweterodagows pretsinsardhet ¢l ones
are isolatgg biOHuiE i AR GIELPRLER T RS MPle! it BDAdPa r
transfer. ??%os%gq%&ggg{agl ceExﬁlrless_i on o xér oteins Ia?ﬁie’slto?tﬁérg %g%?eﬁgbl eto
express a prpressthe heterddogousprofein &y millo Jbethods fas prsrdyeingiarhetgroiggees Hrotein undss e or
fluid, e.g.gedddfolrdrh kilk Qeﬁﬁgﬁﬁﬁmﬂf drGescrited ﬁel&xﬁ.%%&ﬂtﬁn?otﬁé?'ti%&-spelﬁ@_ _
het er ol ogous protein can be 15 recovered fromthe tissue or fluid in which
it is exprdseaeiers,psvelkasapiyr sogulatory dementsere. asplseayFrces and sequpce sdichhe .
het er ol 0gOUnROtleflon oF nbll-sekretelBlolfi Sard bcriBEPSlR/. N9 @ heterol ogous protein
under the control of a mlk specific pronoter are described below. In
additi o® other tissue-specific pronoters, as well as, other regulatory
el ements, e.g., signgiik SeegEereasteaNd sequence whi ch enhance secretion of

non- secr et ed pr%t ins, are descri bed bel ow. 20 ) X )
: setul transcriptional promoters are those promeoters that are preferentially activated in

mammary epithelial cells, including promoters that control the genes encoding milk proteins such
as caseins, beta lactoglobulin (Clark et al., (1989) Bio/Technology 7: 487-492), whey acid

25  protein (Gordon et al. (1987) Bio/Technology 5: 1183-1187), and lactalbumin (Soulier et al.,
(1992) FEBS Letts. 297 13). Castin promoters may be derived from the alpha, beta, gamma or
kappa casein genes of any mammalian species; a preferred promoter is derived from the goat beta
casein gene (DiTuilio, (1992) Bio/Technology 10:74-77). Milk-specific protein promoter or the
promoters that are specifically activated in mammary tissue can be derived from cDNA or

30 genomic sequences. Preferably, they are genomic in origin.

DNA sequence information is available for the mammary gland specific genes listed

above, in at least one, and often in several organisms. See, e.g., Richards et al., J. Biol. Chem.

256, 526-532 (1981) (o-lactalbumin rat); Campbell et al., Nucleic Acids Res. 12, 8685-8697
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M|k Specific Pronmoters Useful transcriptional pronoters are those
pronoters that are preferentially activated in mamrary epithelial cells,

i ncl udi ngopi/zeass ers that control the genes encodi ng m IPcTUSOé/EBsES such as
caseins, beta lactoglobulin (Clark et al., (1989) Bi o/ Technol ogy 7:
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Nucl ei ¢ &d@%lqbe%n), rlotte%%sB@elgme 69,4609-620 (1987)- (bovmw mmum@)sm
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X casei n}eguﬁfdr;@é%@ﬁbneés fidkn dlff&&ﬁ&gbﬂﬁﬁs ca Bﬁebtélﬁ)eﬂ% scrée%ﬂlémraﬁp@ﬁ’dn'ﬂ Ehcﬁ S2

casein); son Gene 85-90 (1987),. Ivanov et al., Biol. Chem
Hoppe- Se?fgé?‘s‘ﬁ%'és‘ngi‘fgwﬁ%"?tﬂ%}m AP PIEHGTHOF antibodies to CogUAte BIOENS@F ds Res. 17,

6739 {5619%fhbes, bovine f3 lactoglobulin); Vilotte et al., Biochime 69,

609- 620 (1987) (bovine a-lactalbumn). The structure and function of the

various mlk protein genes are reviewed by Mercier & Vilotte, J. 1o Dairy

Sci. 76, 3079- 309@igndlRegyen¢dsncor porated by reference in its entirety for

al | purposes)¢ . ' pyence are usef I n optim zing
expr essi on of OF Is’ﬁgiqgéqg nggsg%es&h@%hﬁgmgn TFApences O S s af'ﬁquﬁ ‘%! oned usi ng
t he exi shivl) resoldindhesecretion q@pui@wuc wvprokaryptiqpreteids. shrefeiablycthe sigmlil at or y

Ssequegyc e%ecfuétﬁmsq',blgétgtf £&h m‘ﬂfcgﬁc'aiﬁé BReOPs al 9 ei?ec\flﬁglpén@(gdel Lbraries

fromsuch " or ganli sns usl n khown gr?]éatu nuc‘% ‘eot ?rgmmsgequences
ant i bodi @¥dus seerripddnte miko Wf%blﬁﬁwwlﬁglwhﬁqmeﬂ}em tQJQEf ul signal
Sequencemikisecfic prordiG Gidd if 12 cORBhct SARBGRCRSrBEd BRI TR 'sBD 8t mS AR NCES

sequenée is not critical. All that is required is that the sequence be of a sufficient size to effect

secretion of the desired recombinant protein, e.g., in the mammary tissue. For example, signal

25  sequences from genes coding for caseins, e.g., alpha, beta, gamma or kappa caseins, beta
lactoglobulin, whey acid protein, and lactalbumin can be used. A preferred signal sequence is the
goat B-casein signal sequence.
Signal sequences from other secreted proteins, e.g., proteins secreted by kidney cells,
pancreatic cells or liver cells, can also be used. Preferably, the signal sequence results in the

30 secretion of proteins into, for example, urine or blood.

Other Tissue-Specific Promoters
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which result in the secretion of eukaryotic or prokaryotic proteins.
Preferably, the signal 20 sequence is selected frommlk-specific signa
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pronoter, e.g., gl obul i n, GATA-1, porphobilinogen deam nase; a
| ung- speC|f|c p URNCES | sur f act ant protein C, a skin- or wool -

speci f IT @ p r1 0 rrgt The Dm&msuhaé aa‘ea o makt a&aﬂsgemceaﬂﬁm i linctide aNest Jnh ﬁxsﬂﬁt@fmt ers,
e.g. | e- | e-

5 bone ecifig, In
addi tion, oSmERSE Z%F E?HB? 2ot ’Bsé’laffgéﬁ“‘?“ﬁ? %’i"’é‘?‘ﬁﬁmf"ﬁ QEV?FaI tissues.
EXanpl es of intefphirgeably meamm:ﬁhﬁxlatdﬂelbmdﬁ is(aZomerdl bleerR@fﬁéh ylatB@e FOS, c-nyc,

Jun-A, and t‘r]al{lgcnp’non or}sguneg})loced %? %?tg %‘%&e of action but which does not perturb gene

=

expression, either negatively or positively. Preferably, an insulator sequence is inserted on either

25 side of the DNA sequence to be transcribed. For example, the insulator can be positioned about
200 bp to about 1 kb, 5° from the promoter, and at least about 1 kb to 5 kb from the promoter, at
the 3’ end of the gene of interest. The distance of the insulator sequence from the promoter and
the 3’ end of the gehe of interest can be determined by those skilled in the art, depending on the
relative sizes of the gene of interest, the promoter and the enhancer used in the construct. In

30 addition, more than one insulator sequence can be positioned 5° from the promoter or at the 3’
end of the transgene. For example, two or more insulator sequences can be positioned 5’ from

the promoter. The insulator or insulators at the 3° end of the transgene can be positioned at the 3’
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20 The DNA constructs used to make a transgenic animal can include at |east
one insulator sequence. The terns "insulator”, "insul ator sequence" and

"i nsul at WO @I2¢488nt " are used interchangeably herein. ARPCT/MHSW28380r el enent
is a control elenment which insulates the transcription of genes placed

wi thin it §adoffgeers ofirteresbior pithe Hipndofia dueenlstery spmencard. g entrapsipeds si on,

ei t her ne%@loh‘(@’m)&%wﬂﬁﬂ&n@é@dub!mepr ef erably, an insul ator sequence is
i nserted on either si.de _of _the DNA sequence to be transcribed. For

exanpl e, the imB%] %F%Ws‘ﬂ%f?f ina DS seEneshwhichensompasses thei§pendoof tsshicken kb, 5'
fromt he PlobifdcRs and@Bespéndk RABRS chithei’ cénstiftithyperkdisititdiife b GesRedRL €7, at

the 3 t he, nterest The distance of the insulator sequence
fromt ﬁe g?ﬁ?ﬂ‘ﬂﬁ?‘mgﬁ?g&‘?“ﬁ seonients ofwhich is incerparated hetgindy seferercan be det er ni ned

by those skilled in the art, depending on the relative sizes of the gene
of interest, the pggﬁéer and the enhancer used in the construct. In 30
addition, nore tha 2 at or sequence can be positioned 5 fromthe
pronoter or atA tdsett8whick eukodds athberolopeuspgreie canfbe assemaemésm cohdRicOvhidkDr €

i nsul at or, yences .can be oned from ronoter,. The insulator
or insul af gl(r%gesatp“f'?lomfg ar%g%?ster R S?Fcé% t&@’r‘?ee% "B@R‘ﬁﬂé’lei”iﬂlﬁhﬁﬁe 1eghe 3' 26
WO 01/12645&s6iﬁ:ftoh6w/e%5&6atbaadaseﬂ1 prdnmteg,ermll«as‘pedlm sigzﬁsstequdﬂée, ak.,hhe 3'end of
a 3' regu egue unt ransl.a 0 UTR a 3

f 1 anki ng éagqlﬁ é? Sedyér ﬁé?rﬂ'gcaseﬁ%‘?]aste%‘fm‘f mﬁ %@%a‘ \gbﬁtF’i?i?g%'ﬁcorrpasses

the 5 enprozin.t he chi cken (3- globin Iocus and corresponds to the chicken

5" constituti t|v £.as cribed in P I cation

94/ 23046, t he\ﬁg‘S E%/,gg{,&g s° nclide p & 2y m?%ﬂéﬁ%% F°§E°8§°W%ﬁ”8?‘ﬂ @ Bﬁeﬁem@ DNA
Const r uct @MgdashemqnesemtmoemcSdtéma'ortsemtabilizgdmmmatzmrlptaﬂhe be assenbl ed
as a QQ“S&%%&?M%}EQB and ﬁ&ﬁ! Mgga%%sEEPé)yl%Hg% nfé%ﬂed%r&em ﬁgm%(eoeggrtesesg énfé?r a specific

tissue ronot er ,
e.g., a gbmongled “@H@I@laﬁd p:gmuseﬁll mahQﬁOh?o@usfp&umﬁq ip tteiigyeationsieegees €. 9., a

casei n_ i @RS RAHBRCA sigfl OSuch Seohctiobify U (8RBT e SRANADST40 B @ DNA

encodi ng the heterologous protein construct can arso el ude a 3
unt r ans| atrigens g§icessindovmransiatd region eriotheNinnteangjatedheequenees el dmévor intteeart.

non- secr elsie Rpedtehd3’ u&lﬁnhlat&&ﬂgﬂﬁﬁ d@%d%toﬁﬂ Almz@e&heprﬁ%k% ThRRGH bthe Of the

15 expres ion s em and thus 1 ncreases.the yiel desired protein from:-
the etpre é‘PWs%'ﬁé fegiqp is ‘Rﬁifﬁ’ﬁaltbﬂbth%mwm‘lgéﬁg‘ftaf’&w%ﬁ frenserini SBTels i n t he
constructmpfoasmmbnnmglmmenm@@reasﬁ@ssmﬂ&nces that provide a poly A

signal . Such e derjved,, e g., fromthe SV40 small t

antigen, the Z%Eigwﬂyéﬁ T?H%/tfughcﬂl %@ge?%é‘f‘@%’s%ﬁ“é TrBi9B pergreen the prometezand g
sequencesthodNA deqeence éncoditpehesignal sehuenen Su&ﬁm&ﬁ:ﬁslat&lhl@m?ls caiferfiishat ed region
I's deri Ve&n}cercgmo?re@oh lfro%%%hfﬂr&mc%rci)s tgf(en or can elfr(ca)ngdtci~| fferent gehne e.g., they may

25  be derived from other synthetic, semi-synthetic or natural sources. Again their specific length is

not critical, however, they appear to be useful in improving the level of expression.
The construct can also include about 10%, 20%, 30%, or more of the N-terminal coding
region of a gene preferentially expressed in mammary epithelial cells. For example, the N-
terminal coding region can correspond to the promoter used, e.g., a goat B-casein N-terminal
30 coding region.
The construct can be prepared using methods known in the art. The construct can be
prepared as part of a larger plasmid. Such preparation allows the cloning and selection of the

correct constructions in an efficient manner. The construct can be located between convenient
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20 3' untranslated region is not critical but the stabilizing effect of its
poly A transcript appears inportant in stabilizing the RNA of the
expressi orW@eHdice. Optionally, the construct can incl ubfel/HSa/28s89
untransl ated regi on bet vvegn t he pronoter and _the. DNA sequence encodi ng the

si gnal s eq IRSAICHON sfpran theplasaiitsoZhas they cagbe prsili-isplaterbirom R rempaningsplasmic ont r ol

regi on frogéc%g\c@mophmrﬁfongrﬁoﬁ,amﬂedqﬁangm be froma different gene, e.g.,
they may 25 derived fromother synthetic, sem -synthetic or natural

sources. Again their specific length is not critical, however, they appear
to be useful | nHéteplogots TargétlPeotdimvel of expression. The construct can al so

i hcl ude about % 20% 30% ter.m na | ng,. region of a
gene pr & erent Il'grf%yexgg( F‘E&%eéamf’ﬂ“%&?m@?%?“%fa{@% geing cap T1“§°A“ﬁ%jrmt8 npl e, the
N term nalgexmﬂeagarroﬁgummmmﬁnﬂef@abp@ﬁdfeaedihtaacpmmmrs&scmlﬁedbove. g., a goat
(3-casein N-term nal od| n . The onstr a ared usi ng
ot hods. Known | TPRYeE e AR E et el o4 femer BEbREornBIFRa -,

| ar ger pl apritdas v&lmnrnamraﬂpanfcat as(hnma-ldrhmeromhiemex’s@rg rhgmexud hstelbed:mmn of the
correct constructions in an effi lent B QRsLruc t be | ocated

bet ween conVERT FiFmamss: Wy 5956 'ﬁggﬁ ‘fé'?éﬁssecd &SYPee f Qg 8% on the
pl as"rriod ®ONttérafinut, R iermaiaus obmteaai;frdgynemsoEmeshplex motemmmwmressedga pl asm d

seduences | aleledOTARE LA 2 Rl Gn e Sty TBIRo KELELE! S90mnf 2T 0o

Protei ns 52Transgeni ¢ seque Efeoarng heterol ogous targe ns can
be i nt r oduegd bovites of grats, rgdudﬂalsmmmrotan panlkipumtam aghnesylated or £enn- be

t ransfect edy) S r be a
compl ex or Tt pliil 1ok BARnd AR ShiphE o R sl UL 6 Bblflfly”

prot ei ns winratdin mayt e apiofeptiad therapeutic OMchuhcahaﬁeetrsgmﬂsxhum gmitedtg. , hono- or

net er 0101 ShlS promdake o alphi EHSbeine, AP Rk Bhtect ARicHE aﬂ{tﬂ%ﬁbﬂ whi ch

S processe y renov 10 O term nu termnus or

eavage,
i nternal f ABprenafte bl%b%%fﬂ‘%m?}ld@%ﬂ#@f ¥Hh Fastor £%snd Eaciat X, hOHCa@GTiWe form
Protein en (fnﬂﬁéu'i‘% C;gs @rﬂl}éigﬂ‘?f)schmhs% hbrftﬁrﬂﬁ)é?&m' b REMESHperdXid disBRtagenome of

Vi

mammal , e %gats include a serumprotein, a mlk protein, a
gl ycosy! at SBrigagen ehsrrerebiosidase glutamats desesiogylase, tnman gowthdasioriyna sei@inan or

non human iafbufin, BivinogiWulii Sk lrr@@ﬁli-kﬁmc o&!xﬁbx@m@iﬁi&i R61adinPRIBRIAIM or a
t herapeutic or pharrrac uti cal a not Ilimted to: 15 al pha-1

pr ot ei s e SPHPATBRLORFomPE Hiftpos k’ﬁ QF‘P?’ ;ﬁ@glﬂ@ﬂmdﬁgﬁf’?ﬁn Ectﬁ‘ﬁb‘g‘ﬁh%"éfg’é“mg
angi ogeni ngrowl fattof (TGH), 8.2, 1rGFﬂ|3 fissde pMsmirogencasbr 64 Diatibm thefeafit or s i ncl udi ng
Factor VIII, Factor |IX, and Factor X, bone matrix protein (e.g., BM
1-'15), chi t i nasByclestide saquoprsiinformationsix evailahit fordeneral ofithe gencs eiodingtat ase,
fibri nogen hetglolbgos Prdidiisisted atoe, irft Wast BB, endiTGA if2eveyd] BGenisthd) Fedle. 81 DoMgh
factor, hunpl $84aYBhchem. 23(21):4828-4837 (aplha-1 antitrypsin); Mitchell et al. (1986) Prot. Natl.
25  Acad. Sci USA 83:7182-7186 (alkaline phosphatase); Schneider et al. (1988) EMBO J.
7(13):4151-4156 (angiogenin); Bock et al. (1988) Biochem. 27(16):6171-6178 (antithrombin III);
Olds et al. (1991) Br. J. Haematol. 78(3):408-413 (antithrombin IIT); Lin et al. (1985) Proc. Netl.
Acad. Sci. USA 82(22):7580-7584 (erythropoeitin); U.S. Patent No. 5,614,184 (erythropoietin);
Horowitz et al. (1989) Genomics 4(1):87-96 (glucocerebrosidase); Kelly et al. (1992) Ann. Hum.
30  Genet. 56(3):255-265 (glutamte decarboxylase); U.S. Patent No. 5,707,828 (human serum
albumin); U.S. Patent No. 5,652,352 (human serum albumin); Lawn et al. (1981) Nucleic Acid
Res. 9(22):6103-6114 (human serum albumin); Kambholz et al. (1986) Prot. Natl. Acad. Sci, USA
83(13):4962-4966 (myelin basic protein); Hiraoka et al. (1991) Mol. Cell Endocrinol. 75(1):71-
80 (prolactin); U.S. Patent No. 5,571,896 (lactoferrin); Pennica et al. (1983) Nature
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al bum n, i munogl obulin, insulin, nyelin basic protein, proinsulin,

pr ol actl n, soluble CD4 or a 20 corrponent or conpl ex thereof | actof errin,

| act ogI OWROA45F ysozyne, lactal bunin, transformng gr RISy (Tar),
e.g., Rsséh@?#@zﬂnﬁs'ﬁ%lﬂﬁgﬁ‘d%e@%%{% %ara%o@et\éﬁhﬁ%tMézhﬁ:Bﬁﬁ 16} Nucl eoti de

sequence rna e ‘genes encodi ng the
het er ol og tg gwﬁﬂcg?rgwcgrﬂ%%tgégﬁrﬂnE’f'efeéeé'g‘f one, and often in several -
or gani sm; See e g , Long et al. (1984) Biochem 23(21):4828-4837 (apl ha-1
anti t rypsi n) ; MultivalenyBindivg Palypeptide6) Prot. Natl. 25 Acad SC| USA

83: 7182- 7186 (&%\h@%‘bﬂ@bﬁmﬁm Bﬁﬂ@}hsm§ Fb’fb?déiﬁ'ﬁe?xfe% ENBO J.

7(13):4151-4156 anlgl ogenin ock et al |ochem 2 16) 6171- 6178

(anti t hr JRASFIR eg;pising a nuglyig goig mBkculeencwhWhe fision pwtedy. :4108- 413

(antithr Qﬁiblbd;hdh kéq).lencb Etogihg afusmﬁ% caltb@&/mthbidded by sthfidatl DINA isynthdsié

82(22):7580-7584 (erythropoeitin U S. Patent No. 5,614, 184

(eryt hr ogBT¥%n); Horowitz et al. (1989) Genomics 4(l):87-96

(gl ucocerebrosidase); Kelly et al. (1992) Ann. Hum 30 Genet.

56(3): 255 265 (glutante decarboxylase); U S. Patent No. 5,707,828 (human

ser umi %;ﬂ‘ @3 ’ fHeté; F@iﬁ,gé Im[vgz qgégggg &hLﬁE serum al bum n); Lawn et
uman serum al bum n);

Karrhol z et al Use{&&&&gsuﬂzﬂﬁmmaj AcadlI Sci. USA 83(13):4962-4966 (nyelin

basi c protei n) et al . d‘(5t%991 .Cel | Endocrinol. 75(1):71- 80

(prol actin); .°§'.‘s ‘Néme%e BW‘P%FE'Y%?’@?WI“ﬁ’}‘g thegmammalianissug = (1983)

Nat ur e 2&ulture transient—expresswn—sym OFdr2Rditrie, E@Hemh&&m ligdRd (le3dvieciog 14- 221

(tissue pI S act t raf anqv L..Bi ol 9:161-
L65; 1 he R eRPRAR STl TPy S i adbupireye vt dramges m
Mul ti taal me@mmgnﬂdquepsummﬁtam cnlilpbllataarﬂmtobiamadhsigcephd tispeept i de fusi on

protein ]?‘Eg ques using a
nucl ei ¢ %@ﬁg@%fé&?ﬁ%&aﬂ%{’fa&?ﬁé% %P%g i 1(;)tﬁtﬁeplrg%tn gl mtel 4 ‘f‘:@'n#’ﬁ de sequence
encodi ng datefminédon pr ot ei n can be synthesized by standard DNA synt hesi s

met hods. 9 o Methods of Determning If An Inactive Protein Can Be Secreted
Use of a Tissue Culture Assay A construct can be engi neered to express an
i nactive prot BMYivQAssa¥s t he nanmalian tissue culture transient expression

syst epg For eVAHEH Bs ben IOk mﬁscue@ﬂoee chit BPde6ibtell MdAnf aY §GHOT  Such as
pCcDNAI | pCEP4. The traeé;f ect| Qn e_carried qQut using standard

t echni qué’§°t%%ﬂ’cf gl?M%ﬁ?‘é@@'h‘f faingd E%\%E%gxwl%@fi sy RSy o agqpstue |

pel | et cavhidheexpraésad dndfhctivel pi6ein tiitbetpiased ifto ﬂ(&ﬂldniﬂg%lt&ﬂ&h@rﬂhﬁnﬁarﬁl%iaﬁ&' vely

f aSt th ee:xgrgéasgo?x%;[rs?grﬁ Ssuth‘l gssa s%ter% h ?llCi] ?n% u%ésvg%at et%tcaegegl cl'%ese ggl;sg’llf(‘! can %e

used to generate transgenic mice. This allows for testing the expression of the protein into milk.

25 Inaddition, the health of the mammary gland and the animal can be monitored.

Methods of Determining Expression Levels

‘Western Blot Analysis

Using the assays described above, enough material is obtained to test expression levels
30 using Western blots. The Western should be sensitive enough to pick up the signal for the wild
type protein being secreted. If the level of expression is, for example, 10mg/L then the level of
protein in the assay would be 10ng/ul. By running 10ul on in each well,100ng should be seen on
the blot.
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determ ned. In Vivo Assays 20 Once it has been established that an inactive
protein can be secreted and that an active protein, e.g., BMP, can then be
obt ai ned oedepsadsSor exanpl e, the tissue culture system FETOHAY2858%t which
expresses an inactive protein can be placed intg;the cloning site of the
mammary gl and Te adgitionsd mendglpeal thet isspetifiafor @ﬂmelmeamndhumd@ @ﬂmugoat bet a
casein. @?&s&&ﬂ%&&kﬁk&aéﬁ@@pxpﬁm s‘&?aqu]bfaa@seaﬁ béted lolARRGAR Eafifce. Thi's
allows fo esting the expression o rotein into mlKk. 25In addi ti on,
the healt hfo@pn&qﬁ@rmm%thwsegptawmam wasammlo%we%@ fatthe achveprotein\et hods
of Det er m RLli@bdPelirR®s 1iming eh 3ci€ SloRins Slifhed AN M matid{idatiiint ¥@nassays
déscri bed above, enough material is obtained to test expression levels 30
usi ng Vst BAGIVEPIgIEE. The W\estern shoul d be sensitive enough to pick up the
signal for the wild type protein being secreted. If the |level of
expression is, for -Ie,_lo -/L then the level of protein in the assay
woul d be IOﬁg/ Methads of Dete: gt Bioachivity of g Broteinye| | 1 0Oong shoul d be seen on
the blot. 29 V\@h%{om&o%ﬁ@&wﬁ&éﬁ&canwn@ﬁtd*ﬁlwmfalmﬁémal that is

specific for active nol ecul es n be u ﬁed to determ ﬁe expression | evels of
an active PPERRS proteins g napve grifhenaciivaled festing ofpioaghviry Al A RIPtePRRR Beg| at i ve

f ol di ngo ef pdrfolrfddc Thebioddieitysaan beheSured A latlNbased 4334k BEinan MBMIGhsdsRl specific
for the active protein would be heI pful to determne if an active protein
I S obt ai neg Of ;&N 5 inactive protein. Mthods of
Det er mi ni nt POt Fhe bioactivity of the expressed
proteins can bekpmﬁintm mhdn;gembﬂybmldh@mm xmmti\hddmbyrﬁidlfmﬂgahe meedetiei ns are
| nactive ap d ggpr o) %{h ‘t;roEelen,% eava 51?3 Pt())r exampfe sev% 1p otem ger Oltree IlQavcaén. be 1o
per f or med. T 83 An? ‘b asturéd Cert Pad & in an

i N Vi vos nodliz pre- aﬁﬂ/oni:mtegmn obthe mrnteinmacrﬂer\leommﬂ)epwwi%ym M}de foymngucas Site A
protein cap tr I | nDdlfylng a
D e neede Rg smcﬁﬁ?siﬂgg{;% i )pc{fﬁn%w&ﬁgs »L}Pch%?e Ac%?etd by%ﬁe;v%é &t e  Lor
exanpl e, sevetial. The cleaviagessite dwclrreolmubam@e momed)iuchﬂ!piro@avmndzée@moqor 0-regi on
of the pro pr ot ei ns
I ncl ude t hE’C%lf%J—’h&%’,gé g% f?‘Q‘Ihﬁiec lﬁﬁﬁwﬁf%‘ﬁb ar’%%ﬂ%?’éggg‘%&ﬁ%ﬁ@age
during sewasseplanad Wmﬁle@hmﬂa(j@a@in?em@)fecmﬁhﬂ padhence [The protgin wae sevptiidf | ed such
that clygayageass: fmodbet dlild At SRERELyRRsin ERmE YR fie oclidhicd 3 VoS

produced in e KKRK cl eavage sit
protein. A sumlar series of experiments have been done with proinsulin. Preferably, enzymatic

cleavages are used that can function on the already folded molecules and which have the ability
to follow the activity of the protein.
An activation site of BMP-2 can also be modified such that cleavage does not occur
25  during secretion of BMP-2 and it is secreted in its pro form. By replacing the normal cleavage
site with amino acids of another recognition sequence (e.g., a recognition sequence which is not
cleaved by an endogenous protease), the pro-form can be cleaved following purification. An
activation site of BMP-2 has the following sequence: RKRIK. This sequence can be modified 1o
provide a different cleavage site which is not cleaved during secretion of BMP-2, but can be
30 cleaved after secretion using a proteolytic enzyme which is not normally expressed in the specific
tissue or product.
Several exogenous proteolytic sites can be tried to obtain an inactive protein. These
include sites for cleavage by acid, cyanogen bromide, Factor X, or chymosin. By analyzing the

protein sequence, the potential sites can be designed. Various versions of a protein such as BMP
30



was replaced with the chympsin 10 ami no acid recognition sequence. The
protein was secreted 20 uncli pped and then processed in the test tube with
the chynfQH~2 é‘ﬁiyne to yield the activated protein. A RGHV$0Y2858%, i es of

ts h d I Pr e , t
ot Lo G S s oS S ALy e an
whi ch havalditios, theoprbteinycan begestedltd daterime wéethenii it yecefed fithan ipacttepro-fordn .
activati opyf il %ﬂ? | E%}g& fg}?be:}&%l Tl 56k Ié%%'b{{hg%%otd eﬁ}’%?e does not

occur 25 during Sebret;on I'S secre 0 form By
repl aci ngfonm;canelsvrhfrwm@avmethatshwéawmrblmonkﬁcamyds of another recognitiaqn

sequenge (e.g c an
endogeﬁous rggtgglsné?ﬁ%f&eﬁd p?%%}%?%ﬁm%ﬁlhﬁ? ave % F‘%a\?‘ﬁgﬂﬁ%?/. fication.
An acti v%@mtv@nal slew@g@#ltena\mt @eﬂ’fa%bbt sgaImt BPtEased singe the anilkiheserurKRbIins itk s
sequence gafoPfvgpdified to provide a different cleavage site which is not
cl eaved during secretion of BMP-2, but can be 30 cleaved after secretion
using a prot edrsferakly.dhpaddisonghsiteris glagvessuch st e rgtein insludesdess than 20,48, Speci f i ¢

tissue org gr@qusameﬁewlﬁlamﬁmaammespw%mIlpansdbﬁe%msm%ﬁamn dto
obtain an inactive protein. These _include sites for cl eavatg CI d,

cyanod®n BaAmEe acidsen ifsN-termigps is desirerds 2 site st belesigner sg thetpaly
sequence,sehmcpigggggmﬁhoﬁ,h gisavagd) be designed. Various versions of a
protein such as BMP 30 WD 1/26455 PCT/ US00/ 28589 with new cl eavage sites
can be constructed and run themthrough the tissue culture system In
addition, the ’I[héfﬁic@ésﬂoﬂﬁé’blﬁﬁage@&ﬁedxHeQndi&&r@dWW@sMﬁ@ﬁaﬂ}lQlfs Mefér@olyseﬁret gd in
an |nact|v Bot ernatant .a e ets can be
tested fof" %@kl%%?%% g‘éﬁ?‘ﬁl %‘“18 ﬁs@ﬁn&é’s&sa“ﬁe‘g é‘?‘} °B¥ tested to
show tihat prbiamys tlenved, aﬁ)adsay]iaﬁ)beb domk farbioastivity.. It &ill He itnpertant (o @i wmi-gp@t einis
expressed fera.bl e. that.the I tional

cl eavage $ &lf'eepmgmr{%m%ﬂyeaghe Stens‘reor lﬁ%r‘%i‘gt Easad’ g‘f‘%‘é’ g“‘l“ﬁ%“ﬁ“? ffas serum
pr ot ei ns Also,it¢stingthe m;irwsbcelsareﬂem fotragfiatyzinl he dohdr dn aditiidn, it fosnd whatitlse cl eaved
such that_t no

oxt r anoo Rl 04 Slued ] 4R b2 B dfilyero ffn ke can g Be afacde, o,

havi ng 1epnstrictsganthenis teﬁ&ddlsﬂlemopiesmmsvﬁrm TFhesctivatieieafithequiotein can 41&9 beust be

desi gRgd g8ed Whkn Q6 nked 38n BYRe af® @ﬂﬁ@ is present follow ng cleavage. The
success of the cleavage step can nonitored by Western anal ysis.

Preferably, aﬁmnégﬁ‘}clﬁﬁﬁﬁaﬁhi)%ﬁ o t?ﬁ“hPéE‘B@ﬁ‘i’ $rIY apFicip s arofaredfgsr ot ei n such
as activeexaMple] rﬁodiﬁ&dSMﬂl ONA &8 b Hgdddth8iaBoit Seth Eﬁ&ﬂ@ﬁbres&@n &tRYTHeaN be done

for bioacijvit be inportant_to r . active protein
t hr ough tHEAM %P’e“sg‘ll?tgﬁ‘l‘ﬁ“’tt"om} Jeamige that shayld pro “§° 51}61’ °F?§1:‘Pﬂ%?§tni“5<n i s taking
pl ace. Moreover, control mice can be used which express wild-type BMP-2. Milk can be obtained from

25  representative lines, as well as biopsies for Northern analysis. The milk and tissue samples can be
tested for expression of the BMP-2 proteins by Western analysis. Specifically, production of the
active protein in milk can be tested using the appropriate cleavage enzymes. The activation can
be monitored as was done with the tissue culture expression experiments.

Earlier attempts at producing BMP-2 in the mammary gland in active form resulted in the

30  inhibition of mammary gland development. Thus, the levels and effects of producing the wild

type as well as the novel forms of the protein can be monitored for effect on the mammary tissue.
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Al so, testing the unprocessed protein for activity can be done. In
addition, if it is found that the protein can be secreted into tissue

cul ture asvam/iensscti ve pro formthat can then be acti vatRE/USIH@8S8Tonst ruct s
can then be tested in the,n;ouse | k system The Aactivation of the protein
can al so b@rd2g proingdtive) P By Co-Boqyeb sy ien andd hig Brotele.  Tr ansgeni c
m,ce can be used to t esi the abi to secre ot ein orm For
el o odi 11 SERRES e SR Parite BBt BREREACRe

expr essi on pioesir ith a Biding Pidkéinoeichibindsioadd ﬁl@ctgﬁéﬁhﬁiraeihr Doreganple apraten t hat
shoul d produgce ot ein in their.mlKk over can be
used which?® ‘é‘ﬁlﬂ?‘é RO Ea' é}pe BRI llﬁﬂ"ldkoré'gﬁ“%‘ o BT C@S%F‘?Wﬁ‘?‘?%m can

repr eserst atalsvaeinm‘sqdyas wel I as biopsies for Northern anal yS| s. The mlk
and tissue sa [ n HLote |ns by
West ern anal ysnlpis ong% gﬁ |C§%‘?§an%gexge |agia'1ﬁ% ? e WIE}'[QE?/%I\QS? e |n m | k
can be testemdnplnth@nrbnemamheapprcsatd@saﬁsmag:@uewz}yxmmra'dagoadthcvat| on can

be nonitor 1 i . nts.
Bor or - ot FSuRpasIpnbaREetbiolwiitiidil BB Eas Hebolf EraK MaRTHANERPRELAT ©
resulted i mttlhmamsemglﬁnﬁbtiniﬂmnimal rﬁmm}orgminw\xeﬁemmmugltms the

| evel s %nd cﬁwagféth fORJeQ%ﬁdc 'v%gﬁ'm\m ucédyﬂgh ré’é(ﬁlbL cl@:ﬁ/e(% Qﬁovﬂ é’ ﬁg for ms
of the proteln can be noni ore or effect on t manmar i ssue; 31 WO

01/ 26455 PE&Feniseo) BYEH. dissociaignd therebygictiveting ﬁtaEMiPwlqsulot blqne BypectdheEx pr essi on
of the ProtghnsRidke as%omédgglzawtaﬁ eftoferBliHrSeltin; Aty bie wHEARRARRY St
produced in an 1nactive formby co expression o protein Wth a

bi ndi ng pr & e Hesphorarpdyetdiem: %traaﬁasmp ARImIRL Yud isaecogrized By G{OE‘FSPFHE mEYmSiBApl e, a

protein anpghihi AL @erﬁﬁmﬁie&ﬁ&e%@hxﬁé%o?pépﬁ&&%@é ﬂ@ﬂﬁctkde!i» Q?epu&b“ cahb@gnents or
ei t her. The EH n mg‘égrot ein can so be an antib n one aspect, a

pr ot ei n'ScaAdBiEisiEEdiee 80Fte 8 o2 Huen.sHohiha Prorsisig tnﬁyrtlm’reamﬁattt*rgwbteﬁtcet n. For
exanpl e, BMBa@rtEétﬁﬁdi!nng%l}rpQﬁxdeﬁﬁﬁ & BRgkt fllypRpiide WiekeB adtivainRitit tivgéth 1 ts own
receptor. E gsurrptlon is that the receptor will bind to BVWP and prevent
it fromin® fig with the receptor in the mammary gland or in the

ani mal . The recgptrﬂfngpﬂateumotbh Mkstols Eaa bk tbﬁerdPeﬁprsﬂMﬂfbr&xaﬂr@le@inW&hﬁ

l'i nker. e the in ion r t i.nke n be. cl eaved,
| owi gt REPRPR B e 4V BB 3ty FroBbsTPAE ot Aot BB ke e B
nol ecul®. ke bimdingpsgien,te,g., Eitter BMPeaitsdoteptol.| THedusionpraei canatsogatemedfoby an
endogenousa&rqﬁessi ng enzynme which naturally occurs in the tissue or
product fr8m the transgenic animal, but is recognized by processing enzynes
in a subject V\hcaddxsonatﬂsmbmr@tlected ptoteex sucteastactive BMR, shedipsiangheoteiTbande t he

i nactive p r&fd a human,
such that g%‘%g?é‘?’g‘% éreggan%ua%%é E‘gb rﬁ’% 8%?9%2%&5%?5'2\%% he bi nd| ng
pol ypept i dexneptemmh@atttm %Qn m@my pphe lwtltﬂnmﬂ]ewvdcbb'ltmﬁwget he target

25 A fusion protein which includes a protein and a binding protein can also be tested for its

expression in milk. The fusion construct can be ligated, for example, into the beta casein
expression vector. The vector can then be used to generate transgenic mice. These mice can be
tested for their ability to express the protein. In addition, the animals can be tested for the effect
of the protein on the mammary gland and the animal in general.
30
It is also possible to express the protein along with an antibody that is capable of binding

and inactivating the protein. For example, BMP and an antibody against BMP can be used to
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pol ypeptide. A binding protein/protein fusions can be tested for

expression, for exanple, in COS cells. Expression can be tested by

anal ysi swliaié64sdnocl onal anti body directed to either tHCHWIWRE58 or 20 the
binding protein, e.qg., either BVP or its receptor. The fusion protein can
al so be tES@‘@GmWG%é@-iM%WbOdb’ﬂfmstqabhw?@vssséimﬁJ@Senﬂsabngiwéhtheot ein such
as acti vepBMR sudt ¥R BMIS | 1318 eBEcP bthdlarktiBSliyds BV &ﬂ%ﬁ%aii“ﬂki?%@ﬁm%%r opriate '

enzyne and cl eavage can be nonitored by Western ‘bl o expectation is
that the fusi o‘wﬁsgmpé?tﬂnwchlawé‘v"?ﬁ%{'@mw@q?meﬁ following sxprespion with pn ot ease. 25
A fusi on gitibédiugingfTorcdraple, Peslein Ado BRIy biAdEe antBbAdoRdnRE@ELEi N can al so he
tested for its .expression in mlk. The fusion construct can be |igated,
for ex%np‘?rgt,em?amﬂl?é?ﬁ %t a casein expression vector. The vector can then
bg_ :J_Sed fo germes bhing pﬁwﬁgsaﬂmmeﬂliﬁmaggm@eoﬂaam&aia_mlh isI@théigusftQ'ihet hgi][ -
ability ta express e pratein.. I n additjion, .t ani mal s can be_ tested for
the eff eclfm‘g’bé)prf’tﬁ{?' E?roe?‘grf’ e’&rﬁwgcﬂ%ﬁﬂ}@“@ Hﬁgﬁﬁﬂ’cf"f’%°m acjdy general .
30 It is shwacpelsc bhefil foreuification dfife bividingroteinindng theibinding Hroiivpesdy t hat
IS capablcemo;le b'kndi n %%da i.naciji vat i ng t he ro})ei n. F.gé?exa | e,. BMP and
an anti body ragal %rsef‘a’%% 9dignal amigo peid sequangs (31 po s dabing-tp/agEgsalraiets g o
produd@ i ligacd suek aB\GX Hligand, i belbijosobinding domenit ligand) obemalioee BindingldinmiCOS cel | s
along with the protein such as BW. The effect of the antibody on BVP
activity n then be nonitored. An active protein such as active BMP can be
obt ai ned f ol | Harieis bindmepoéinaranbe testedfor theit ablsylto hirgd and jnhfbdtra peoteinpl €, Pr ot ei n
A to selectively bind the anti body portion of the 5 protein/antibody

conpl ex. The binding protein can further include at |east one am no acid
whi ch i s exogevigatents end taferenéss nitddrhgreprand ipcanpordiat in ¢hexeptirety by rdfédBhceecept or can -
furthes i ncl udgheaBmBodRERRQHSWiIH he follewihe chimguence which is useful for
purification of the binding protein andfor the binding protein/protein
conpl ex. For exanple, the additional am no acid sequence can be use to bind
to a preselected 10 Iigand such as a 6X H S ligand, a cellul ose binding
domain ligand, or a maltose binding domain [|igand. Various binding
proteins can be tested for their ability to bind and inhibit a protein.

Al'l patents and references cited herein are incorporated in their entirety
by reference. 15 Ot her enbodinents are within the follow ng clains. 33
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WO 01/ 26455 PCT/ US00/ 28589 What is clained is: 1. A transgenic systemfor
purification of a target polypeptide having a bindable epitope, 5 the
system CORph ufidedss a transgenic animal having in its gensgusiensssd ei c acid
encoding a multival ent binding polypeptide under control of a pronoter
which directs expression in mamary epithelial cells, wherein the

mul tival en b{nd%%%dpqupeptide conprises a first binding noiety which
specificalilvv1a Bf e bi ndabl e epitope of the target pol ypeptide and a
second binding noiety which 1o specifically binds a matri x, whereby such

transgenic nmultjv n ihdin olypept i i xpressed at .hi.gh.levels in
mlk of the t raiﬁsggﬁ?s%mgéns?g nar ;g’r g?]nd% %"%ﬁ* %’ilsr efpgl)ﬁ?ﬁ%g% THE agl éi gﬂ%epﬁtloﬁedi ng

noi ety of thesyswkm cammisiagt bi ndi ng pol ypeptide specifically binds. 15 2.
The system accoyd] ' P el I . I of ..t he target
pol ypeptide is {%ﬁg%gﬁﬁgﬂa@a%%gl%@%"g{r%qé%g%rz %ﬁ%g%ﬁcﬁ%géliﬁ%st%dé%i n the
bi ndi ng noipelypeptifie under aoutral pegiremater wihich dirents eapressipe it matemarg ppithekial tdils, bi ndabl e

epi tope. 2 . A6 i -a) B j. urt her
conpr | ses: Vifein WS RhGIb ARG bR RaL AniBh Tofe NG Bk iR SIRRHY 1T
first cat abinds e biodablaepiteneef the eastnolyperitide indp saeond bindingineitysyhiaki f i cal | y
bi nds matrl.3 [ [ Toloe: TN 633%%? 4L enovi ng the
bindabﬁg e%%%%%gw@?mghgm%gﬁggﬁﬁgg*§ggg,icé?agﬁngS a g@8ﬁ§¢%§trix whi ch
speci fi cal xpréspadcpthigh levelemaniy opihp ginsgeniverimal asd t he second transgenic
mul tival ent bi ndi;ngy ROIMRER! detifa bIRE Rbltyldd e BRIdVhRntibRdRb },&?%e%ﬁ&q than the
matrix specifically bound by the second binding noiety o e first
t ransgeni c spegificallyindst  bi ndi ng  pol ypeptide. 30 5. A nethod of obtaining a
target pol ypeptide having a bindable epitope froma product, the nethod
conprising: contacting a product which conpri.s a target polypeptide
havi ng B bi ndab}-elh&SYFEhceips o claip FW{?@%B@‘FFE%FPP/‘QP%HQm%‘FWBg ng
pol ypept i dgelypépedess fendolisblerul ti val ent bi ndi ng pol ypeptide 34 111111111111
.1111111121211111 WO 01/ 26455 PCT/ US00/ 28589 conprises a first binding
nmoi ety which specifically binds the bindable epitope of the target

3. The system according to claim 2, wherein the binding moiety of the multivalent

binding polypeptide removes the bindable epitope.
20

4. The system according to claim 2, wherein the system further comprises:

a second transgenic multivalent binding polypeptide comprising a first catalytic domain
and a second binding moiety which specifically binds a matrix, wherein the catalytic domain is
capable of removing the bindable epitope of the target polypeptide; and

25 a second matrix which specifically binds the second binding moiety of the second
fransgenic multivalent binding polypeptide, wherein the matrix is different than the matrix
specifically bound by the second binding moiety of the first transgenic multivalent binding

polypeptide.

30 5. A method of obtaining a target polypeptide having a bindable epitope from a product,
the method comprising:
contacting a product which comprises a target polypeptide having a bindable epitope with
a transgenic multivalent binding polypeptide, wherein the multivalent binding polypeptide

Tt
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pol ypepti de and a second bi nding noi ety which specifically binds a matri x,
to thereby provide a reaction mxture; contacting the reaction m xture
with a n¥POLR64eki ch specifically binds the second bi ndi¥d/US8%3858%ty of the

mul tival ent hi ndi.ng, .pql ypepti de; ang. r Vi reacti on m xture whi ch does
hot bi nd PBPTIES Gt P ‘,‘g R éBi‘?Pf’aﬂﬁg’lo SB’%Q‘"f’gﬁeg‘a%mpedtfﬁ%ﬂa@rsﬁti de. 6. The
met hod agolypelitidgarida se¢ond binfing frisfetyhetiichospedifically BigdsQInbitdix) & thétebyl a6 a&ia '
pol ypept irda%ﬁorl o.fromthe matrix. 7. The method according to claimS5,

wher ei n t'HE product is mlk. 8. The method according to claim5, wherein
the target potontestitg thercagionmixurt with dynatrix Whic8 spetifieallyeints theasecnd Bindiggt 0 cl ai.m
8, whereipn. i Rl pdi j of .the transgenic multival ent binding
pol ypg‘r{)ti étygf%%%?fgr%&ﬁg%&g%w%%%h{mt hereof. 10. The nmethod according to
cl ai m 9, wher emevingeeagtivnorixtuteiwhithrgesmot kind/todlfe matrix, B© theraby obeinitie tangétt | val ent
bi ndi ng q,%iﬁg&%gg.i de is a cellulose bind domain (CBD) or a fragnent

t her eof . . mul tiple animal transgenic system for obtaining a target

pol ypepti de having a bindable epitope, the systemconprising: 25 a first
transgeni c anigrgh, i eI &le;ris | | I

mul tival ent bi nd_?ﬁgﬁg%%%rglg i‘ozcéaﬁggfeﬁrﬂh%gnt oﬁg%}uagé%?%%?&l ‘I?dgh directs
expretsi dimBemalitary epithelial cells, wherein the nultival ent binding
pol ypeptide conprises a first binding noiety which specifically binds the
bi ndabl e epitope of the target pol gpept ide and a second binding noiety

whi ch speci f i éaffemhedaecogdingto claim S.yhereishe mradust is milks geni ¢ nul ti val ent

bi ndi ng pol ypeptide is 30 expressed at high levels in mlk of the

transgeni c anpngl ; second trapnsgenic aninmal having .in its_genone a

nucl eic acid éﬁ}&ﬂ“ dacq0, ’&’e‘f’°{;B’g§y’ﬂ’€f?ﬂ.%m@ﬁ@€}ypﬁg‘ﬂﬂs@m@fb°ﬁy-pr onot er

whi chisdi rects expression in manmary epithelial cells; and 35
1111112112112311111 111111 C L. M, S.WD. 01/ 26455,. PCT/.USOQ) 28589 ,a matri X
to which the é‘e@ber{aejf%qjdr?&foﬁ‘én%ickw%’owhefeﬁ‘et%‘?éfélvg}gém’e%%? RPsESHY pept i de
speci f i canivalentidsdingliolypéptide islpoateinL ool fragnientiiiereoft ar get pol ypepti de having a
bi ndabl e epitope frommlk, the

10. The method according to claim 9, wherein the second binding moiety of the
20 transgenic multivalent binding polypeptide is a cellulose bind domain (CBD) or a fragment
thereof.

11. A multiple animal transgenic system for obtaining a target polypeptide havihg a
bindable epitope, the system comprising:

25 a first transgenic animal having in its genome a nucleic acid encoding a multivalent
binding polypeptide under control of a promoter which directs expression in mammary epithelial
cells, wherein the multivalent binding polypeptide comprises a first binding moiety which
specifically binds the bindable epitope of the target polypeptide and a second binding moiety
which specifically binds a matrix, whereby such transgenic multivalent binding polypeptide is

30 expressed at high levels in milk of the transgenic animal;

a second transgenic animal having in its genome a nucleic acid encoding a target
polypeptide under control of a promoter which directs expression in mammary epithelial cells;

T
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5 nmethod conprising: contacting m |k which conprises a target polypeptide
havi ng a bindable epitope wwth a transgenic nultival ent_bindin

pol ypept i ¥ 03fg4é55¢i n the mul ti val ent bi ndi ng pol ypepti de?crgfﬁ%'? es a first
bi ndi ng noi ety which flcalla‘@f’nds th b|n abl e e |tope of the target
pol ypept i de ano‘“ﬁatg’é? GRIFIG %W‘CW? @F‘f‘bﬁ‘gtngy" ppeRtide a matrix,

t o ther ebyspeigvilg®dinds. 10 reacti on m xture; cont acting the reaction m xt ur e
with a matrix which specifically binds the second binding noiety of the
mul tival ent bi ndi ng pol ypepti de; and renoving réacti on m xture whi ch does
not bind to thel2ma méthod dfobraihing b elpet ibipaptide hivinglatigiable ey PEPmilkahe 15 13.
The net hod_a rding.to claim12, further conprising eluting the target

pol ypept5| a&€ 8‘?3 qr%éx ratrix. 14. The method of claim 12, wherein the
target pol ypeptdotitacting nelkiwhivhsopeprisced thrgetpolypaptdechavinfa pmﬂ@bphe:pttd;pﬂ&nm]ﬁ The
met hod accordin n tivalent binding
pol ypept i dgrl?s ‘gcréé‘g‘énIl%m’d]{gqq?‘{mgprtﬁe’@'heﬁet%ﬂg r??%v%gentbmé%} rde 25 16. A
transgenic cmmadaﬁrst\bmdglgmrqt)t whlgbmcm@aﬁv bmdslﬂmbmdabie cbmm:afcﬂherwga t ar get

O Pt o BoRplilchnfta DA BHA e SR R B8RP BhA0l mftf. T BL SRSt ©"
directs ex ronin a a’nuc

encodi ng arqmiominvm@nt bi ndi ng poI ypepti de under control of a prom)ter

whi ch directs q_@mr RATCIY

mul tival ent bin |ng '"fmeagg’t“. e chrr%saﬁl’}saes aH“?J c%?yn]ﬂmgﬁe%%g{iﬂﬁ%gch
speci f i cal mpiebi eidke ranithe ebthmmpelyeqw pped of a tar get pol ypept| de and a
second bindi g b hareiRbEREROMHEN 8l Aof ol R Hatifl Bl hofoby b e fger
| ~11121~1 11 ~I ~ S WO 01/ 26455 PCT/ USG0/ 2858 17 " A"fet hod of
obt ai ni ng #oWeePtd: pol ypeptide having a bindabl e epitope, the nethod

conpri sfsng: providing mlk froma transgeni c animal of claim 16; contacting
the mlk with a _matrix _which_specifically binds _the second binding noiety
of 5 the nul tiXalbnreBedaseadingiiclae b, firder copgrsiog piRfing e target pefyreptde of t he
m | k whi chidgese mditix.bi nd to the matrix, the thereby obtain

14. The method of claim 12, wherein the target polypeptide is a transgenicaily produced
20  polypeptide.

15. The method according to claim 12, wherein the transgenic multivalent binding

polypeptide is present in milk from another transgenic animal.

25 16. A transgenic animal having in its genome a nucleic acid encoding a target
polypeptide having a bindable epitope under control of a promoter which directs expression in
mammary epithelial cells, and a nucleic acid encoding a multivalent binding polypeptide under
control of a promoter which directs expression in mammary epithelial cells, wherein the
multivalent binding polypeptide comprises a first binding moiety which specifically binds a

30  bindable epitope of a target polypeptide and a second binding moiety which specifically binds a
matrix.
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the target pol ypeptide. 18. The nethod of claim 17, further conpri si
eluting the target pol ypeptide fromt he 10 matrix. 11111211121121111
~j 111 L wb912&35 PCT/US00/28589

ng
Il IrH
17. A method of obtaining a target polypeptide having a bindable epitope, the method
comprising:
providing milk from a transgenic animal of claim 16;
contacting the milk with a matrix which specifically binds the second binding moiety of
5 the multivalent binding polypeptide; and
removing any portion of the milk which does not bind to the matrix, the thereby obtain
the target polypeptide.

18. The method of claim 17, further comprising eluting the target polypeptide from the

10  matrix.
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