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[0013]  Figure 3 shows cell growth of anti-GDF-8 cell cultures in control and no
glutamine feed culture conditions.

[0014]  Figure 4 shows cell viability of anti-GDF-8 cell cultures in control and
no glutamine feed culture conditions.

[0015] Figure 5 shows ammonium levels of anti-GDF-8 cell cultures in control
and no glutamine feed culture conditions.

[0016] Figure 6 shows lactate levels of anti-GDF-8 cell cultures in control and

no glutamine feed culture conditions.
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[0031] Figure 21 shows cell viability of anti-Lewis Y cells. Each plot is the
average of two shake flasks grown using the same conditions.

[0032] Figure 22 shows average titer of anti-Lewis Y culture. Each plot is the
average of two shake flasks grown using the same conditions.

[0033]  Figure 23 shows ammonium levels of anti-Lewis Y cells. Each plot is
the average of two shake flasks grown using the same conditions.

[0034] Figure 24 shows an impeller jump used in fed-batch cultures.

[0035] Figure 25 shows cell growth of anti-GDF-8 cells under various

experimental conditions.



experinmental conditions. [0039] Figure 29 shows
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Medium 9 containing various levels of glutamine and asparagine.

[0049]  Figure 39 shows anti-GDF-8 titer in modified Medium 9 containing

various levels of glutamine and asparagine.

[0050]  Figure 40 shows osmolarity of anti-GDF-8 cultures in modified Medium
9 containing various levels of glutamine and asparagine.

[0051]  Figure 41 shows cell growth of anti-GDF-8 cells in media containing
various levels of asparagine and cysteine.

[0052]  Figure 42 shows lactate levels of anti-GDF-8 cultures in media
containing various levels of asparagine and cysteine.

[0053] Figure 43 shows ammonium levels of anti-GDF-8 cultures in media

containing various levels of asparagine and cysteine.
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containing various levels of vitamins, trace elements E and iron.

[0066]  Figure 56 shows anti-GDF-8 titer in media containing various levels of
vitamins, trace elements E and iron.

[0067] Figure 57 shows cell growth of anti-GDF-8 cells in Mediums 1, 3 and 9.
[0068] Figure 58 shows anti-GDF-8 titer in Medium 1, 3 and 9.

[0069]  Figure 59 shows extrapolated anti-GDF-8 titers for various levels of
glutamine alone and total combined glutamine and asparagine.

[0070]  Figure 60 shows cell growth of anti-ABeta cells under various media
conditions tested.

[0071] Figure 61 shows cell viability of anti-ABeta cells under various media

conditions tested.
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[0084]  Figure 74 shows titers of anti-GDF-8 cells grown in 6000 L and 1 L
bioreactors.

[0085]  Figure 75 shows lactate levels of anti-GDF-8 cells grown in 6000 L and
1 L bioreactors.

[0086] Figure 76 shows ammonium levels of anti-GDF-8 cells grown in 6000 L

and 1 L bioreactors.

Definitions
[0087] “About”, “Approximately”: As used herein, the terms “about” and

“approximately”, as applied to one or more particular cell culture conditions, refer



3, 2, 1 percent or less of the stated reference val ue

for that culture condition or conditions. [0088]
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in the medium are harvested and optionally purified.
[0091]  “Bioreactor”: The term “bioreactor” as used herein refers to any vessel
used for the growth of a mammalian cell culture. The bioreactor can be of any size

so long as it is useful for the culturing of mammalian cells. Typically, the
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[0096] “Fragment”: The term “fragment” as used herein refers to polypeptides

and is defined as any discrete portion of a given polypeptide that is unique to or
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[0099] “Hybridoma”: The term “hybridoma” as used herein refers to a cell
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particularly in relation to the expression or activity of a desired recombinant
polypeptide or protein. For example, the metabolic waste products may be
detrimental to the growth or viability of the cell culture, may decrease the amount of

recombinant polypeptide or protein produced, may alter the folding, stability,
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comprised of more than one polypeptide that physically associate with one another,
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\VOummmhonstogether as the discrete unit. [OOlOitTnmzmsmyM37
Reconbinantly expressed polypeptide and " Reconbi nant

ol tide":  These ternB used herein ref 0o a
Dol eI olsi S S ere oo (MR P OB Tt ot
has phgdeniigeoajlecald Min@iogidpedeed odigxde ess t hat

The reconbi nantly ex ress

pol vy | de, >, pepti de
can [g@%%i teenbigantlyexpresse p‘iliﬁpeﬁ ifls) ﬁégt Rg@g%ﬂlﬁ‘ﬁ? ar e
nor rgakylp¥p tméﬁrﬂfé%t@rrﬂlsrhstulé@ HERREdr a B&?ﬁepﬁ@é éx: fpréEEE@ from a
reconbi nant |y cpior essed pol ypepti de can orei

to tAERRln heéq I that laas beﬂ)e&eemakbg ghgdneersd ;s%fitnr?fé that

n 0 I TR p¥ptRIEP TRS ?&meﬁaﬁtﬁ%xﬂ@%@bbl?ﬂep‘ﬁ@@ Eaan‘el 1Jient1cal or 51m11ar
Al ternatively, the recorbi nantly éxpressed pol ypeptid

can tBeolypeniges tbatuaﬁe noymelly gxorassed i thgfmantiealign E?ﬁ epili H@

cont

ConPLAHIO SELS SRMERSE S P oty o a el o

manmhgicraegoys &t peptifids nophallyexpressed in tb@mmmbalah@t ¢adl ei gn

to t ]

S soh OAARBE5E 0 St g n o
prowwdquOEmceprqmﬂcummmmwnmobmdﬁaamn@mﬂmtmamhmh@ﬂor
vess ve e opagat. i I
o St Pl GubSE0 o B DAPRAUFELRS 21 Al
cel |grtivay arerfamgnbetm hostezién and thawed i nmedi ately

pri prvi di ng m . he, actor . o essel .
e i) PP ThOG S RedibE 3 SfRE S fotarP i oGess of
Si ngrevidiag h cell QLD a'bldréaetor or ablothet e&’sﬁﬁl " Thé &15 nag haseden

herein refers to the t unt of co i nant |
xRS  BRy 5B MAmoBE B BIGH b 3Pt v a: the dels may
ManTRld Bétn ERzén andUthdwddemehelib@Bchridy toproVidiRg tafDisnke Blbreactor
medi um vol une. Titer |sty|caltly expressed, in units

of A IVPSSEr i 1M TRISTSP &bt 1Edehe ]fl%t"éﬁhﬁi“tgear single ek i ¢ er

of megicdm DAl TROtcHR SEHEPRE LA hefeidd@ kAo MhdToRl ﬁﬁ&@l@of
Enbodi nents [ 00110] The present inventiaon provid

i mpriespEtbinandy @ﬁ%eqs‘eﬂr Pq Ypéptgﬂecﬁla pEatsiny ﬁméflcedw(ﬁt@m@ahan cell
and/ QR AW Ry adg?%nba}‘noﬁﬁﬂ dr nféHichﬁumé NTiRALd dyGiAIRN expressed

the invention provid systenms that m nim ze

pr odugnitsor noiligiies erpobi?ﬂéldﬁﬁt RiBi§in rer prilbidites pEmedium.
detrinental to cell growh, viability, and/or protein
production or quality. In a preferred enbodinent of

t he present Dbtlallethsmpﬁolh ef Ceritdin Puefexned Fmbadiwentsh or

Lrergo@@ﬁ%ﬂt fplll Sﬁl’lt RR nr{ Qrgﬁlﬁésrale pr dﬁplge uﬁgeérgq"or the B'iOdu(f“on of

bel quotein hwEer polypeptiicn by gells:klltuﬂe i[mparﬁmllawthe wivkhtion prov1des

negeSpRe P PEURERBishRh LB & oy RRbOHGTRR el frencal o
t he @ @m‘wdb,dnatﬁm@ a'mﬂ/or bﬁotdlmpxbm&tloﬂx at qoaligndn e quarmlde nts

t hereqf 1 ha fi op e _pr
200608 el bETeb BFeNan e el R iR e
and (Sthéltﬂedalﬂ(ptef@ﬁd dnmoﬂmntsQf the idenfidt fe disassddih desil bélow.

certa
Those of ordinary skill in the art will understand, however, that various

modifications to these preferred embodiments are within the scope of the appended

claims. It is the claims and equivalents thereof that define the scope of the present
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preferred enbodi nents. Polype tp ides [00111] Any

pol ypeptide that is expressible in a host cell may be
wonrodeedsi n  accordance with the present i nveRCTMS2005/030437

The pol ypepti de may be expr essed froma gene that is

endagenaus to t.he host 0 ne. that

"t 1 OREC YRS £ HisGld nsbF lirEgh g GHedseg tion S crtain
engi prefefréd@nbolileeni0l ypept i de may be one that occurs in
nature, or nmay alternatively have a sequence that was
engi neered or selected by the hand of man. An
engiohpeptRds pol ypepti de may be assenbl ed from ot her

pol y t de se ments that individually occur
nat Jgﬁf YRepifsdhdritexprestibledn & ﬁﬁk@ay heatpdugpdin

not da@draun@é wh %%semngvenh&p 1ﬁ%]égoﬁfabptw% ma!y%% %xﬁr%&d B a

desirably be expressed in accordarnce wt pr esent

i nvelths Bat inendogeovaty theheseradk preiora g@rrfretheiagmgodﬁce@\ pto the

| Nt afoeSeil AFolIh Ve CRbinbLin &ﬁ%gﬁe ﬁ&éﬁi b beVoneftRt occurs in
exanpl e, the present | nvengl on e enp oyeg

exp ragie, onmyy pltcanatiyels ey cmdenyenos th@bwwemmrbcyorrssleew& hy the

enz P L
¢ ac%ﬂg?d of; Iﬁ%}e gérﬁéngg%@{ih ?leécamd?& g?@ gsaxﬁ?lg% k’rgltn%rtlyer polypeptide
[ 001s¢@henG thetrindihidudlyrageurrininigere, @fmarinélidedinesr mora egmbnyts
| n r tigation as pharmaceutical or

l{ﬁa% agemn’(r)gﬁag@apy g&\éﬁﬁg production of antibodies is
of p[ﬁ@ tegul Pcuiypepm@s ¢mit maydestreldy daexpeesséd ih atdmedapcee@ehnthe
i nvention f]
i 1T eafig A et SHFl & b Pisch b ming Bftosigalor
ant i dhedi¢alt dogitityC Hor bﬁmqﬂ@ msmsdntl inveRtiGio@by B@éﬂiplﬁ%}ﬂ t®express
used in accor ance with g eresent i nventi on. a
pr ef 8y PRAMATAYHEATRER commprgially rqlgyaRl enEgn f A°ERISF é&% Yis
a Imnaclepftghlant fabof ¥ntided Widdthg ddeneet her preferred
enbodi ment, the nonocl onal ant igbody is a chimeric
anti body. A chineric antibody contains am no acid
fr ogBsies that are derived from nore than one
organism Chineric antibody npl ecul es can include, for

exarffd3] arCivethe bage BT dlpotibrisssurensiyin ﬁse‘acmm%dy

of  gnyRiSBon sAiharrice@idABor o%ﬂ%?%n%%erci%ﬂ& nts H@J&tlon of
constant_ regions. A variety of approac for maki ng

chi raafibadicsnt ¢figticaler inkrigst inpseqidanes with ﬁeedvresseten@ngon

N A0l 06 naDB B30 S s Py iz,

CabuAnnanébocbrlthat ct I8 expeesesdtin bost cell 182y6h667d inBserdatee with

o hSea AR N BB R BBl P st s
Publmawmtlonal afditbd$496; Eur opean Pat ent Publication

0173[6%4] Urﬂl tar‘i“o he}?pp Sroed em%%tdl‘?nnetnt % monocgng antibody is a chimeric

antibody. A chimeric antibody contains amino acid fragments that are derived from
more than one organism. Chimeric antibody molecules can include, for example, an
antigen binding domain from an antibody of a mouse, rat, or other species, with
human constant regions. A variety of approaches for making chimeric antibodies
have been described. See e.g., Morrison et al., Proc. Natl. Acad. Sci. U.S.A. 81,
6851 (1985); Takeda et al., Nature 314, 452 (1985), Cabilly et al., U.S. Patent No.
4,816,567; Boss et al., U.S. Patent No. 4,816,397; Tanaguchi et al., European Patent
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[00115] In another preferred enbodi nent, the
nmonocl onal anti body is a human anti body derived,

we 20n6/026435 ough t he use of ribosone-di splay or PCT/US2005/030437
phage-di splay libraries (see, e.g., Wnter et a

o BRI 2 BBl R B R S S o

whi dtatanb 6Brid77056B. anti body genes are inactivated and

fun [ Iac t uman anti body =~ gene
i 1190735, il et ShOPRIFIoEa L Ppagd s  human
n at i anﬁbd)dyrdmeeds .81 though @les use Of ﬁbosorlﬂé-:a%@faly @pﬁﬁdge-glspﬁkl

n anot

0
o ol Clpisin Risi £ ) S 3hBe oo Shrioh Sesigeyasak, USS.

hunemateneNo 29)6380m3dYor the kaéwmr@gﬁpﬁqe SRR WhicR e MRy | C
antlbﬁgéimhereln the large nmpjority of the am no acid

r esi WGHRYY ZeRes 5t ingetiyated ii"}{]‘ff@ﬁalb)‘rﬂepll@%?él"éﬂl huptgg gntibody

m Nigghds WE]1@1@%1@3&%@th@bthéﬂmﬁgnén%a&{tlﬁ%tlwfr‘ﬁlnune system (see,
delivered to a human su %ect humani zed
#

ant iegodrickerlapati gl a by P %ﬁlﬁhééﬁ,ﬁoi)he conpl enentarity
det gpi18} NG aﬁ&Hér%FEiTer?é'deenL HoRnRAGE the Iﬁ%nol:f%ﬁél anﬁl;})dﬁ?sr

with residues froma non-hunman Specl es that er
desihpggnigert gaedys ;febuman@edymdmdaﬁsfa eiithgric a@ubdrdyaweeme t:he

| MyReoh Rt (ﬁ’ theng?llnE& Wi ?esﬁiﬂ?shapg d&ﬁ@& {r@ﬁ h%n)éxr. antlbogtes thus

several t'ec ues
mipingging N%M potenA@lauhmuSc reacMnSVH&n ,deB@redrtd @&uﬁﬁﬂ Bubject. In

E i 8 gé&vamg S@gﬁocg er-u.n’o a%_ 5% 1;)%9 ?%‘%entaélt)iéetermmmg

(1983i9ns amu?phcw atrhak;aletﬁe lpab,lwith’radduacﬁfbﬁ% ahiohghunantsp&ies that
t eachi Q . Publ i.ca of.
0233%%‘95’ d‘?slre &%“usé’ﬁc‘ﬁi’ by ‘?rr?‘é%\gﬁo rgéli?‘b%wﬁé‘r‘@:“wn%lobulm

r ef ercderake) carfhermxdebg dnypof sehasali taﬁmqﬁi&ﬂﬂbﬁmQﬂﬂ‘Hﬁf‘tC el | eng er

%{)g%? Cﬁrfwk}%cfg %‘Sxmdf &gﬁ?%%%g%k %:3 S(é)gppr et-eh qlmmunolo,gy

fur ﬂbéﬁy, A £12689 €1988); O$s$@1 HQINEBle it Eﬁyymol dﬂaxus @1982)) and are
321:5 1986 chma

332D %ra §§13§lei§:§ mg&?] e tgs}cglglg%‘of R& T ?ubh@;lonéypa%/p&% or EP
Bi 00239200.%3-cF %1&1119&&8&01-%1%%(1 ﬁéremy‘%@feﬁf)@e ' Hﬁﬁﬁ%ﬂ%cfezfnﬁgodles

herei n by ref erence In another preferre

enb 6} Pretpmmerg{gl! Wﬁ%%mfor CXANRiEr $eO18eB lemﬁnﬁﬁoﬂﬁ Road,
ant iThgdkieRisant] 858d1ERE %@Q%&ﬁaxHﬂlﬁoﬁfﬁﬂhé'r&m@H&J‘ Qequllmq et %11

residues that do not naturally occur in any
in é’ﬁwgé%leﬂ@sﬂﬁ 19$4); iRdechnife efanl. fUﬂ@treg3ri32r3@§13@a é@sa)aand

be pldstal 284, 0f. ??rupetxﬁfgp h&03L ¥5?6 g@gﬁ)era B?%Exlch e 11%% 1#]ora‘u§c§j

specificity, inity or e tor unc 'on on

monbeFBkairefershéarer i ¢ or humani zed antibody. In anot her

pre d t 1 bodi es er bed. above
t@l fi ?o mhﬁ%}g@a &t%%'fra(ri Etlﬂgocf ent, ﬁ')ng n}ogﬂgfq%na chlmerlc or

P h ahwamdd@nalmhes dewhbe:lsabbme(mmﬁ codtamarmmb @cid résidueethgido not

cyt 2006/ 026445 PCT[ US2 05/0304 7
bi oﬁ%tg‘félégf)g P{ag'pagﬁ s'itﬁ)n‘%\o A1 P PRECIS Ry g ﬁhj?fc‘? PrRiE8 rysies can
e. gbs utkined, fet exainple, to@&hﬂeﬁﬁt@amwmdmﬁkﬂrspwcﬁﬁd]weafﬁaw bidffector
conhyg@tes 200400§2g64 2
ion on the'monoclonal, chimeric of humanized antibody. In another preferred
embodiment, the antibodies described above may be conjugated to drugs for

systemic pharmacotherapy, such as toxins, low-molecular-weight cytotoxic drugs,
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[00118] In one enbodinent, the antibody is an anti body
that specifically binds to the A(3 fragnment of
wanydeme4pr ecur sor protein or to ot her conponeRCT/USE00aN30437
anyI0|d pl aque, and i-s useful in conbating the
nulallon of a .oid ues in  the ain ich
c har yelogicply SSpﬂPSf §‘%‘i ’é’a‘é‘g‘dei (&e6e-g-ghppz et %
Pr ovttaichmhmnﬁbnwmabarﬁ& BRfubAEs, @&40040[)@1%1991) In

anot anti bodi es of the sent

.nvelﬁf" °na. Pi?e@l@ant fgﬁawmfly isenjand é'&aé spgtficglbplinds to
exprigs A%Cfrdgﬁleﬁtﬂffgeﬁﬁyl&ﬁ Ip*e%u@&‘qffr&émtdr BPtaS cbﬁﬁponents of an
proliferative disorders such as cancer. In one

emb oA HeidPladpn and stusefolip cosbaing thyGcowmulptiqneiamylpid plaques in

ant i Qog¥in Vk'ﬁ\% §ha¥ c't 1éaf\%§§ln{%p¥ q%?e&@ ﬁ%& 'egge U¥biistons

structure Fuc4
3] m&pnd@mm@%@q%é et al. (1983) J. Biol. Chem, 258

117 97 r

sur ?@C iél:bg ¢ %‘06090 oXm?éﬂF &%tzt%dg% o?ﬁx@ lp?e%?h% q?vggtlgnllﬁe directed
(i ncdgaiistoglltshibase aotﬁgenh@cpbasmm targctl colfs aridLom ¢jssuasial proliferative
pros O OVELEeXDI.ess

ant | &120%8&3 sugh aL ga%?ér [l!? mbrgﬁ\hSSI 6he Al rl%rf IgtHi an’inI éew1s Y
[ OOlan])odyn lemdeY it ocartahgdbte laeygeamdtlﬂhé etntcuungcql as geslsl —

e TRty an SRR 3! (g e A BhiTCRRR Ehere it 1728 a0
ant i Eewie i aﬁtlgenaﬁl éxﬂﬂ@d&d&ﬁl thé suirface @r6ASEM0IfhiaR Bpldféllal
e BB st 86ine Pitfecol ek Pl pas e pesc 40k of

pr ef whialbyerexgeess thif ankil émgarmf e llm‘ith‘@ Sxp?es@i@h iRemal tissis.
I|ke Lex and struct ures,

neol ac structure%ﬁ

An X8 i&w e Border bo wregt beycang ﬁffPCtUéW tgrgef aéﬂmpb arigntjbedy with

desi §oRtRE sﬁk@ﬁﬁltyl $53he 4ritRen Id. 1&all? ?éélﬁﬁ&d Nas, &ef&%@ly}tﬁ@ anti-
6, 518, 415; 74,060, incorporated herein in their

ent i PG anqrh%hm#ﬁmpﬁé@ﬂwn%b%p rmysrsssx%ct(wxxﬁrtth%ltype 1

M A. stru@thre‘?s‘ I(1 €. %K@l&ct@-%g@s of'Bfeod BN @.ﬁe@ gncp&’eb%d gﬂr@f%ltabﬁlgdo

from3 3, is a murine nonoclonal antib
rai S bmg@ith% typaa Spitpat @ n bepdactestruciyire)Hike kee pmci Idﬁme 2

S pecsltlfubtﬁ}eg%’ AB%&aAT@¥ of ! b RITYA Bt Il,éC%ths ¥ o?ﬁ%dé%% g%}%‘ateWﬁg%l%l%

not only ret & speci |
but (s¢edd. SaP&t@nt ds et 0i 1|85;t(hial 8c¢dpabhBT4.460, inoorpendied herein in their

t b Gl t
For PR JRERGARTIN bl A A L B 1P 300 was
cyt cgemmatyd 1by CIIR}gnaﬁmg&fohe%S 1|9éf\elncled atnquras anal antlbody
(At L ised igéunst ad%nocarcmoma cell %(iegtlona? m?altﬁc%/ go\é Le% (Kitamura,

targe expr essing XENO|
de miﬂs l:t%ﬂeld%lg Biud sl 9Stnot dm]jz remins the spebcifisitywof 35108188 LY But
| abel ed, wi t.h

1
! oot S ened 35 oy B wOling Papp el enerdou S Bhicit
1111 (here&gﬁaf(i‘efeﬂéd QY cpa) ankantidbdpdeperdtcel 14BA dytotodiGit O

2006 026445 P 20 0437 012 ther .

b JITRBALS TR DU AT G b atd TRARS. TR antibody
ant | targB¥s 1By eﬁﬁégstﬁg thﬁfgréﬂ@ iRl Mie2& deMbRstihteddRbiddis@ddtion
and anti bodi es an i gen-_bi ndi ng

studies with hu3S193 labeled with 1251 1 llln or 18F, as well as other radiolabels

that require a chelating agent, such as 111In, 99mTc, or 90Y (Clark, et al. 4804-

4811).
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fragments derived therefrom These antibodies are

capabl e of binding mature GDF 8 with high affinity,
wOonhee4468DF- 8 activity in vitro and in vivo aBCT/US2005/030437

denonstrated, for exanple, by i nhi bition of ActRIIB

bi nqj nd reporter gene assa and ma hi bi t
w@&f 311 ther epbpdimsat. tie o twéwqr\f;@f ﬁ@&ﬂlﬂ&? PYHODE-8
skelaﬁﬁlﬂidlmﬁlh@mw M;md HaBydeNaidlatibod® an@aligen- binding

Vel dman, et al ent Application No,

2004@5@2@89“"9@8@&%‘% thfas@& ARt 9aRAb I 9 Thinding mature GDF-

pol waget nlgle@ffmﬁtmmv@Dlpemnsiapmzﬁ&amn ¢hb %ﬁiérﬁ((ﬁlsﬁ@ced for
pharmaceuti cal_ and/or commercial agents includes

r ec&pEBPIS, bym@a@ﬂ% PEAGREB higdingand|rgportengrie gsaysy arbmay
9l y GaRbiPEBFIEactiDRy asfsé’d?&Ed Wiih pégaﬁ%cx‘a%ﬂéﬂdnrlﬂ sl@enetﬁ)?ﬁlfs@l'e mass

cellul'ar signaling I'igand. ReceptorS typically have a
pr otaad honeideasiey. demsign Velmandetial.iLbB. Ragent ﬁéplllqag@mHO
recogpi@imgodonain, which initiates a signaling

pat hway by phosphor ylating target intracellular

nol ecul es upon binding the Iigand, |leading to

de\kgl,e ntal or metabolic changes within the cell. In
one embodi nent, the receptors of interest are
nodi[6018d] s okmm;het olassarfipulyperided tharhanelpden almevratiode effective as

intracel | ul.ar of which there
opt PRiPH B PPELRRba! g BERuR =S ROEERTRY
e nb@yblmelmtr,any-membtane glyt‘:@prdﬂ:empmadﬁmad)nlbn reoguizitig At exira-

with . the i entlo ce .r 0SI N

o e RE g ey Sprateit HhaR EBRan i
th lélltad@thn 13§ th@h@ndfrév'ogﬁzmgl ﬁbrgiuu, \Oﬁlca}f itlj[tﬁakds anREnblifEsativay by
ce arden an

es (see, e.q.,
o1 0 OHEPOB 03 e ksl maree et ppo rinciig e BB, Gale t
Cel lgeGelopitichta? ofmethBAR, chaﬂyégwnmaaﬁaaséuhm@erbntb»dlment the
reference). Non- limt, Qc? exanpl es RTKs i ncl udg/Or

mentiesestostofinerestiap megified sops fnemore Wnirmiarane an
r eC‘?ﬂYa‘EEllJlﬁ'ﬁob%m{é%‘?%@Jcii op\fvh&}hﬁlel%ﬁh%pﬂehalgrb@%&hed an Ig-

factor receptor famly, platelet derlved grovvt

f aCtd@ma@PWPrqf@@éWPde‘ii Essemiers I bragaduged | accordance with
i mgg@@-k&?ﬁm&tl@?geE@:epﬁPﬂP(%s%Xm%QéﬁR@‘ 7)1 ](h'gllﬁ-Kl)anﬁ

eceptors at o ., Nature 376(6535): 70-
( 19989ludes raseptprsithat eng chusiadfar atyerigty pEfuaeliasy namerods Wélttypes

rec 0 h t
B, PO Sl S DR R SO0, AR S
Al tSahb$smgeGéIe!l 6&1263-254,299(8 %O%Sfltedl@%l) by @f¢resrcen dren-
[imti. exanm

1 ( r_lL il % ex(as r% t0§ lée?{és 1nckgf1§ meﬁ%kr@ %?the%?clrl])glss{e é[rg{;vt*fa?@ts@ GF)
donmatgeptoo findlynmenbers oé‘;hb epldérm@ron’dfeﬁaMeeetpml (EGF) family,

ogene 1677-8 ar . e dot hel al cell
gr O\ﬁ%a?tégf%?d 8%@& (%})E’% 3( with
PCT/ikdp2056031043d EG(F\HBGJBI%g?)ibmaiias m$T1E k)emtl JiBQirexeptors (Sato
Ki nas e-1 FI t
199%* algyy 65§Be %~H~|@ ggé,nlgc%p(g&t@ ?ﬁm fé@%}}ence) and1 ¢-Met
SONBEicPRS, sbﬁ% ef Wﬁﬁh héveden suggested to promote angiogenesis, directly or
indirectly (Mustonen and Alitalo, J. Cell Biol. 129:895-898, 1995). Other non-
limiting examples of RTK’s include fetal liver kinase 1 (FLK-1) (sometimes
referred to as kinase insert domain-containing receptor (KDR) (Terman et al.,

Oncogene 6:1677-83, 1991) or vascular endothelial cell growth factor receptor 2
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vascul ar endothelial cell growth factor receptor 1
(VEGFR-1), neuropilin-1, endoglin, endosialin, and
wa%mfh«ase of ordinary skill in the art will BeTA®2008/030437
other receptors that can preferably be expressed

A R Ty Bk s B O Fat g et os -

f act9®l1 199Dj $hlﬁsuyas1; al., OAcdgbge 5:81975 D4 1990 OmBEMEOSTedred to as

I N N i

publenadig, é‘yﬁlbmaliiﬂ)ancﬂ&ﬂl)rhas"e&)foﬁﬂlﬁwﬁﬁﬁdm the a@mobameof
with the present inv Lﬂ)?for revi ew, see N mth
and °sp regﬁlgorsmfé}naqr?f] ROy bp Eprogsed inaceordanse i the present
I NCQhRALAE, ed her e| n by reference). Accordi ng to one
enbodi nent, umdr necrosis factor inhibit

conpP9iLds dn aspambha@y mRferied @pedmentn o a%wgofﬁvoraznhlbltors
TNF'?n {3 fornD o Q8 o £iER RS TR alghl GnPb&S REERSs (ﬁi}iﬁ{ 1. EP 417,563

inhibitors of the present invention are sol ub torms’

of Pubkghed Npr: ?IQFF%9|1; angs'NERe?,| ERyél 7§Hmmblesher¢\ilﬂab |29d19%) are
pr oty {#é?_s&d E{]ac@&@&d%@ '@vnﬁ%ké&ﬁﬂh\éeenggﬁ éf-&[\{': %e{zvg efe %‘isﬂﬁth and

|sa erm wh rein re ers

" et eﬁpm;a—bfnﬂamvmﬁ(tﬂb $-7{19M15n%6), inerfrparaiiod h@be@ulrefsreocfe)
t he I - \
o RS Ll R O Gt R RO Bk g
aC| dofebleplavR reoeptmfan&pnw&mabllngTNHR-Ig I'Grmewntbofiacnt ths pagferred
ool ?B‘Q“&{“g‘&@ r's o tht'é:/%ﬁe%gn vséérét[rl] 02%32 %}ul:ile f ! nh1$ G ﬁ@?ﬁ%’g TgISFRII as
pharwalcs lsblluthTI\I:mﬂricting mnsn‘isrmlaﬁd)thergﬁmommenc thediB@FR-Ig fusion

growt h rs, and,ot her S
rort TR Sis it S Pope H P et o Rl et by b fer
byl ldf &b foRdaledo bl éx@raadlllgla.apbﬂmtﬂbﬁtgé PTEPNEY. aﬂp@?re@ﬁfﬁ@{ each
cells, initiating._a t apol I ¢ or evel o a ange
| n t‘ﬁ‘éew&%’aflﬁfng@éﬁlzgf fRINg e 5&6’8810 L ‘g%@hﬁ%ﬁeu n
interest is an ActRIIB fusion polypeptide

CO@I‘I sing the extracel |l ul ar dO)’T‘BI n of the ActRIIB
BYirdraciprsand & hecSigulig 8felestlesn anti body (see,

e. g.700Ma4 f NRALth@bladd of polypiiidbd Baf HaSé BEnRROWIPRMeicHBS Ve as
and uses t herefor, US2004/0223966 Al ). |n_another
embadprRaseuticptnad(gr enpmereighagsnts iglidseerawitbirtersend aibrr 8

gtr g%ﬁ}lltaze : AEmbR&Res. Folth facth@ laferf%lcalﬁlt ﬁ'opmtem%eft e sBfeked by

propept i des and uses er eof
US2018s @mdnmcbte ami jctivae resepigrs opeither cetllsemmabnefit metgbolic or

i nt ec{esélglzrﬁémeh @héhge % thQHcép%&aéeh”In SHRLBIERAL He'Hrfin of

protein
f ol lintsteat is An dohRﬂ]Bﬂfusmm polapeptidg cqmmisaigrihe edgacellular domain of the

2003 . al : fal ki [

o B sl andtas e plioRaton (B 6 5§, Wkt &al,
co ntAaatRIIBCfum@cﬂvnentlddSaﬂOﬁbﬁé eEd 5 S204/0RRId66 AdD. Bl anpther
Fol I i Iln maln ont ai ni,n

200% MpGE BN mRiRaRRs AR e e

rTHrleblfﬁlﬁn @t ﬂv\ﬂMbdﬁfad? f¥ sabilivdd GUFesrosdpddadland gses thereof,
US2003/0104406 Al). Alternatively, the protein of interest could be a follistatin-

domain-containing protein (see, e.g., Hill, et al., GASP1: a follistatin domain
containing protein, US 2003/0162714 Al, Hill, et al., GASP1: a follistatin domain
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nol ecul es i nclude cytokines; epidermal growth factor
(EGF); platelet-derived growth factor (PDGF);

woiweméast growm h factors (FGFs) such as aFG-ramais2005/030437
bFGF; transformng growh factors (TGFs) such as
TGF'c%h Qn@n 98&&6%%‘5%5%0106@@%{ %?'I—'ﬂiﬂ et-gg:Fol?ﬁsttﬁandomaln containing
TGF-be Z, TG-—-Db , or TG--befa b;
inSLn_QIQ_E,llR%ZO(@KQi\Kk)}OGan]dtor-I and -11 (1GF-1 and
| G b ¢ b 2na

V&b{%ﬂ%ﬁécﬁg Bﬁ’ﬂt C?g ega:méles(&rn?dnﬂn%%ﬁ lc)wth iedaRdd éﬂa other $ignaling

ot el ns ro ei ns such
CD- 3nolgiles, 1nc(l)®le&yt(&ms e@em&j gemit facopGiEi platelet—derlved
ost eql V t O OXI| .
o5 SRS 5 BRAEK SR PR DO e g
i nt erdnefoominglgpivah fackres @GFawich agBGFralphe ehdHGF-beta, including

o L9 FOE SRS, FERRRs, Bofieadd SFor S STl

necrgswth thact-Dand(-TIFEIF- Bzhrﬂﬂ@FéII)ddebeIt-fa) -IGF-b ghthin AGF-I), insulin-

A- chai chai n; nsulin;, folli.,c

o e o Hor hamie Wi et st G D CRsend
gl UC@]QQD, erﬁhmpbieﬁg (fs%tn@ﬁcﬁlvs feforg $mmanstoiny/lalbofz

factor tissue, fact .and von | | ebr.ands facbt

ant |m%'1PB?&eP?fg° Ao PR porimigierompushas fpiestorali 1pig, oets, ind -

nat r dabned; b@loﬁyaatmatldglfawor§ wrdras; eantv- c%Fpt}a@csn %era} CSF;
acti vator, such ur oki nase or human uri ne

1 ssiterieysies (Las rEnded i Bel iamesmeqrpsipipior bR and beta

t hr o1, A- Bﬁd?i?ﬁﬁ’éuﬁﬁ BCchi Wb i1 RC Ffllicle SMARIRIHORAGR;
RANTES (regul ated on activation normally T-c

el l
ex preipifeninahipiniziog berawne; gHigAR: ARG &%ijch as factor VIIIC,
i nf QEEHPE@ ¥ Lﬂrfggt(?r' é}ld(v% Rifictihl @Qctor antl-clottm%factors such as
mul | 'erian-in |t|ng substance; relaxin ain
rel a&pwlr@mtiml matrlpre(tjp &lctpxi lang wgﬁgg@nt a plasminogen actlvator such as
on | 0 t

A e e
neu rtdltqndmhlhnmﬁpmem: growth faptor; Gi1kepiRliBgse NRAN TES(reBylated on

r.a ner [ a. One
of o CHV%IOH pol alTéleF Iger%f)%%s%?%}l&) §e|cTe§eggf'xuﬁi%n %ﬁgrfoBﬁa g%er
ar O\Amﬂamfnamppmtem (MﬁPglnabhal)l;gnuﬂehem: -inhéstingsabstaren; felaxin A-

expressed.in or ance wth t sent 0
o prEBEs frien BreanRana RS borseoaRp R By e b
pol ypapstioghkis fidiat sitaeebdieeRrisddawsnrotropliie faefdr BDNYE as

o ovionraphors -6t op g S ST AT AR b 8B srowt fctr

G pr QR hINGPLHRL OriceF effinafsskil Gn@nsart amebemvmemﬁhetr Eﬂ)t;vth
have seven transmenbrane donmi ns. Upon bi gdl n%@g
{ the present

| i gafteforser sigapmg molediey Higf cande expresipy! HIREITHY:

PCT/ aaf8r/ 030437 transduced within the cell which

results in a change in a biological or physiol ogical

property of the cell. [00127] GPCRs, along with

G P@%Ftkﬁ%%@d?fefze%%ﬁrs (intracell ul ar enzynmes and
S

channe whi ch are nodul ated by G proteins), are the
conp®AEdls Ahothenahass papolypeptides that have been shown to be effective as

pharmaceutical and/or commercial agents includes growth factors and other

signaling molecules. G-protein coupled receptors (GPCRs) are proteins that have

seven transmembrane domains. Upon binding of a ligand to a GPCR, a signal is
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signaling systemthat connects the state of

intracel lul ar second nessengers to extracellular
wonmstige4437hese genes and gene-products are pot eariuakoos/030437

causative agents of disease. [00128] Specific defects

in th

gend HatreeRaRTh BedEh SRS CerkASaR, BT G434 Glogical

autqsqwﬁwoﬂmﬁwdhnt and autosomal recessive retinitis

pi g a, en| et es L DI

rec ﬁ{hg\(}i aﬁiﬁ&? ?Wt’tlg c(ng%rlrnﬁ pe gﬁ%@% g ot Tﬂ?xﬁeﬁzymes and
centdhadnelbarhichge sydiletet ap G-potkeinp)) ercahe cqn’rppscrwst ofgi medular
processes.

overs BB vygBdronRr A e a T e S Bk

I epr&gadtlluMAhb @ TheGEFeBESInd Geprgdunes dleipdiential camnative @gents of
ot her, processes), as opposed to orthol ogues, the sane

r ec 8- from di fferent species. The superfamily can

q;()@i% P dspavific AbRci inve Hdbpsiegene EaNht W2l vasdpeesipraeptor
t ypi fied bry‘i’ér hodopsi n and t he beta2-adr eglé{o I,C
r e egsne haveEer PR 1 FAPST EsioRS DRTE R AuiRFo g&l@?@t 2l agtpsomal
”enbl%5e§31vé: éﬂhﬂny pilgjment‘b!i‘d3 nE&?@éﬁﬂc)ﬂla‘BB@i MSipRInk. Z@Ese receptors are

parat hyroi d hormone/ cal ci t oni n/ secretin receptor
f ami ofigritiead fmpoytangq to bptdhmesnbiplrrops %ysgsmnémﬁweral
rece 9510 ggﬂ ;{réfceké@s MR ?rgém §u¥erka¥nl}11{b$v Sotinis over 250
rece Important in the cherptaxis and
dev eﬂymsmé parabgue@, reekipsare thatengpreseahepripaivigererayed pshgene gupligptions
mat |

CroSP ARG R o FRGRIRS Srogitiho e SAnE rec AOTEGH 0 ffrep
medi species Tbé supaﬁzﬁmﬂmmathecbmkep ép\w o fivsr fawiliss; Faanity I, receptors
sensgr. a [ T
anenSpie? PERRgoBF AR Sep BT PR AFE pu Bl itk
Conf by ovat E@I]’lﬁilqubhmmgﬁﬁs Famlly HethERORtywhiambterized whtattfyraidn

t he an .. nt eractd on ffe i ndi
a1 s SRR Pr T ol Ha N T b B Rl btutamat
domajebéptor Hirhisy @itadvhasls;FeinillydVhbiha dAMM redepen famitye dnportant in the

affinity to th rotel OO 30], Activ on af

pr ot GH‘OWISG‘F@S?@ES’?CPBO g’%‘wlac?f‘?g @’f v ﬁg%@ga Hati
DfOtﬁﬂdbﬁkm%w&ﬂﬁkﬁsﬂmﬁibSﬂﬂanylate cycl ase or ot her

secon nessenger nol ecul e 3@~erators

i nt efoﬁéﬁ] onGPERs ingluds rechpiors ‘i’&ei}lcé‘fm%?&eé%ll@fl fnediators of

cycl ﬁ%@mﬂﬁﬁlo Ng&ﬁﬁe hBm@ses, bh@®&enSry 8ighR AR ITHEe GPER becomes
nol ecul e, cAVP 1 egul at es ﬁhos phoryl ati on an

act | @f&wafeqhwbvn be FF@PPtPW?IP%sc‘EIeP(WCS ulgy ligepd. fon Omatlonapchanges

Al tepngl G#@i{ywhlef Ledskik &6m tﬁ@lY@h@-r&Ept@xt ARFachBE Qﬂgct the binding
nmessenger nDIeCU such as c@W or eicosino

be mnmm@@r@mnm@e BECRIszoebylastrasins. dhiscgi 1%%133%0 bind
o dgRAMHLALEE BN Wk Bktdiy! LY of PCRs. The G

protein a subuni i vated by hydrolysis of the
GIP ﬂyn@n Paéel;lvaalnnl of the Caproi(egl byﬁiEP leadsip theiintgraction ofthe G
reasso I, at e. et.er t

S SRR LSRR L 8PP e,
nmess gélﬁﬁitorMhmuﬂe&c’@megﬂhtei the éﬂtvhty iof ydenf/latGR@iasrapd hence
al's productlon of a second messenger molecule, cAMP. cAMP regulates
phosphorylation and activation of other intracellular proteins. Alternatively, cellular

levels of other second messenger molecules, such as cGMP or eicosinoids, may be
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be regul ated by phosphoryl ation of the intra- and

extracel lul ar domains or |oops. [00131] d utanate
woeswmpRens forma group of GPCRs that are i mpoPCRMIS2008/030437

neurotransm ssion. Qutamate i s the mjor

gL L AENT N N, S TR e

rrerraeaéuvét&asﬁwagol tBOTEP BE GTPhROhkiahe 6] @Qﬁd? Eli:buﬁilw)h
as epilepsy, stro and neur odegenerati on (Watso

S. aesosiatealhy I?Féftraqﬂme{li Gauytemraengisspeigienfrom Llilerﬂ@e%vlate
Rec %gctlé%@ ofF %Elsse%glfnesseﬁgé}qmdﬁl %eﬁén%t'or SRRiVRyR9 @P@R maydalso

30-132). These effeécts of utamate aré nedi ate
by tbmg@lamhy@boaph@zwégn pfthe é@r@pw@r@yr@@ﬂﬁbadqwqrécmpé

and }gotdletehate r%éeg@&tf&ggg gro{,gsﬁepeg&hapm SHhisbrdft in

| nt I nsi Cat_l on C | ate ast excitat orc}/
act |ngurstrarfsmgﬂswnaEﬁmt@natwbttMMpolpﬁumtraemmnnéh%@éS and is

mod % %YG ha'VE ﬁ%&?ﬁhﬂgleg [ﬁ?}ea&ﬁ%ﬁﬁﬁﬂ@ e}p é&%\'it?okﬁ' JnEnranyo fearnmg

neur ons ting ca ot assi um
condod SWngﬂcalbdns(brdern kuichias cpl@pam dtrgiet avitrientodeggneration

NEL Z@%{SP{%S tgfrlfg L}é‘g{sﬂg i l&g?g) Tlregcg g[%rggglgﬁplget%g?e{pv%@ér%acts Book,

su bw:pmlb 8866 SawDiegg OA, pp. 130dB3pTotegifecnof gutgmate are

t t th

R B DB R A B B P B o
pol y@epopideedeMbR)cohitaiiianyinthifisi@cagion Uiandiél ane ifetiiack fast excltatory
pol ypept | ges whose actions are al so

Key 2Fins oF glutsmatenMetabptigni¢ frocpfqrs VF@W@‘QW m%%%’r“étﬂfe
and ngnebpire ebzafdmraﬁomh@%bmhfbamgcwlcﬁﬁ%ependéwpdmsmma

wi de profile of ysi ol ogical actjons includin

rel QQ%QWC@HC%@“%%BIWW“@§°te“§%t1“ﬁ1§f“aiaF°6¥1tr6‘}S mission of

I nhig{dlopia rwep@%cwab&w&ewdrp% clabsiBddaito R ditbtilds Bhsed
of various immune cell activities, and vari ous

excionagenist pharmarelpgiind siepaldrnpdictionrativeys pad axgidely

Secrd%thllghteﬁtlhlg}gnpﬁg&ssecr etion of enzymes and |ons in
the pancreas and intestine and is also present

smal[P013Bburiths vasvacthvs insesingl pobReEptids (XIP)ifampity isarer Oup Of related
neur yl I
é’%&?ﬁﬁlﬁé Qffose 3 E alre%%se “Zérﬁ‘tag% %r@lt‘@l@ss !K%y ﬂﬁfhb@ﬁ of i€

or none pituit
( V\atfmmy ar§ V[alrtsblﬁsecpaﬁlm agitgadwthdapmene rgipasugfg;tczgg%}lF ). VIP has

[ 00133 Fr% |ﬁ (}/}Apggﬂélg%&ngc&tng fHNg; n%%léﬂ{ﬁogj Eﬁno&?h muscles,

con Pio0r ransm
p r otsemalatmﬂn bcihhibaios eﬁsebneommbuuﬂ tissteo, readultiog ef warious

o s aoraas eell RySEEnang el eRiPE St «dissoimps s
of tdeeretin stithulttes sebiepidcaf dnyyrhesrant iaa $n ths parvreas and intestine and
ef fector- nodu] at i noi et 21 2006/ 026445 .
PCT/‘%@Q%@?%‘EMWH At Fihe g, &H%ﬂh‘é‘lﬂogﬁ‘ﬁ SpurgBigpne
%g&ﬁ%gfﬁlatiﬁgl SyhtiRsSis @H@fdle@lse%\@rdﬁth gormcbn)é froaCthe W@k @ pituitary
of a enyl ate c cl ase%a di acyl %?gxr/cfgs or inositol
phodPfpitoasS. apy a’%‘aﬁ“s Haweraam- 4% +80ent types of
cC- 5{@@1@3 tSFcﬁlro@uﬂgrl%‘éﬁU biRdiAR D thPCR, A65P6hAtienaMRaRg@s
smaller " pool Yy subunits. Exanpl es of

nammmsramted;tqjh@ﬁeqrﬁgmi \M@pl@, graisgjthe @gubL@'f to exchange a bound GDP
molecule for a GTP molecule and to dissociate from the By-subunits. The GTP-

bound form of the a-subunit typically functions as an effector-modulating moiety,
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Gs and G. G proteins are described extensively in

Lodish H et al. Mlecular Cell Biology, (Scientific
waraoreioeesds Books I nc., New York, N Y., 1995), tReT/US2005/030437

contents of which is incorporated herein by

r ef 001 maj or .tar

Lot B g ek Arescard mesgpete SUBegle APk

t 0 natieatioh @ aclbﬁ&b/fatleyclhiéﬁ dedgy B érborknasi] ]ﬂfosqgﬁteé [Qhreatsr, than
Nat ur e . Bi ot echnaql ogy, 199 14, 1513&}and

r eprefstifferentigpased e G powy fryyaen, pihich atswaaaep%m § gnaller
| Nt Lok A YAybihiRO0RRaRIp1cs bt Rbmitalidh %@?&aﬁg ﬁa@ﬂdéiap% Ga,
ei t her antagoni zing or agoni zi ng

and Geasl GtsG pr¢teio9 @ dFychisd x@nsivalg m[hqr)lsh H’hqt gl Molecular Cell
de t t

or oo R P Bl MR ARRIAR oAy IRUE NP ST thg ERRA of
genewhikh 1spn®cnqrated)hmels bpfefertreepr esent i nvention will

sel th Y 18 nd will W

s 0B cOhERA B p I e (b o e o RN 150

t he mpeaps@nhavienadetn mmethbaef dfelkncisieoide kst drygsa(DpttWSeNature

e REehp R oSk 4 AR CERRP by S Rn iy ptpn Yreet for

gr owhérapdisic (ihtérfva’ftﬁﬂtv\h‘éht3i0?2(fbffcambﬂry BescEyainl@zither adtagdnizing

L pabyRR A ot £y 0K, OO0 AP LES 7. o

f USi @oRbtRAt& that WMesé HbIEYord RHIEQS leStalll BBED broveL BiploBI as therapeutic
(Exanpl e 16), indicating that the present invention

wi | ta{ﬁétsusef ul for expression of a variety of
di f fgp PRI geRaRt hABStionald f e PrRb Snveiioh WillseRcted their
protein that 1s to be expressed in accordance with the
pr eskalypeptideftintergstwand wiHkpew its Bregismamigp geid sequgngee The
ch ar@{;ﬁ %ﬂe? b GS pé%t FR¥ntioR fh!i%%@r?suc%&@ﬁﬁ? la]!)plfé@ 'ﬂﬁ;brb&ucﬂBn of
vi abi cultured cells, and may expressed
at | divsse pqlmﬁen@esméudmnﬁv HW% [y Ee irrwgmd@nabmﬁtbedshdlrected
gro [ i20 -

W3 gljy skl {1 pﬁf&énﬁﬁtkoncfwt&% (?f{éi‘gﬂgé {) 3; .!1157 14)Q1§na‘ﬁfzed anti

ordin Int
apprbgpris th@llyodpdﬁxﬁryplcmarglt@,p@tlaﬁ:ﬁbta ﬁijqamm 15) anska Gmeric Fe-

th
e ATk B 6050, IR SR ot e
o r ppredeni invernGen&till be Gofitl fwlexftbsimprufa VEH@@SL abqiffasntpolyipeptides

g en e;ﬂ%grr%t%ﬁ§ trgﬁ)? glgg%%g%?nistﬁz%r tosbiélel( 1e sed Zb%{:&déﬂce w1th the
genepreseat ins&ition willl havedts pwlnthe@hcld’éc drara%ﬁbrms and may mﬂuence

2006/02 445 PCT/ US2005/.030 otei,n. Such gengetic
cont 1GFe E@m?r Vi 216 88‘ §‘ﬁg57de% dm? giay &e 8}8?%\7 deart dower
the let@b gaBlothe pblypedtide oﬁﬁﬂﬁefncéroxeﬂl amd2nidentivay cud@re conditions.
constltutlvely gflve or Hg i nducj bl e ¥8H¥ d
def i HBgokgriinaysEllie dhe artv EF“PJ‘F&" PR gie e he stepsgn
par t dmtodfibds ofUfShredentiiCRtibl R SIREERERIZOE @bwthiafid/or
toxi ¢ or has otherw se deleterlous effects on cel

gr owprRdughian 6f any; sivsn| exprgsseq RolepepHds ffdtrelfies, regul ati ng
expression of the

Genetic Controi Elements

[00136] As will be clear to those of ordinary skill in the art, genetic control

elements may be employed to regulate gene expression of the polypeptide or
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pol ypepti de or protein through inducible control

el ements may inprove cell viability, cell density,
wanwe/as4450t al yield of the expressed pol ypept PAE/USL005/030437

protein. A large nunber of control eI emsnts useful in

t he ctl e, of sent t kno

e Plafii, Stn Bt Foior Byt heB e aRrRE T o holVe i M5t
constdldvaiitihes cemrmalhtroa BleReANBag bS céRatutively a&me s Ry bé
accor dance resent invention include, but

ot CTRIEE gracs detired By nuaass M GeBARRGL Ae partiularly

t r angdei Qﬁh@n (hHBiﬁR):SSBdI PIRBAET toxid\& 1ASIMesifRaleltPRIE SBRR on
pr om)t er, yruvate kinase pronoter, the beta-actin

pr ontf 'earo‘ﬁ@ P viabjlitye tImgych erefr?élﬁfm iFevigting prestien of the
kn Omﬁoly&pilm%r&gln%r‘ahélﬁﬁﬁ'uc%é J;dntrbf‘é:lérﬂﬁltﬁ'hﬁy improve cell

Addi tional ly, viral léﬁr onpbters that have been shown t
dr i veiabilivs edlk depsityeandder wind yigh of e cxprepssd pglequ@ﬁeelsprptt?m A

eukapyRtdumbeedfednttdl %leH?ﬁts bl if ﬁ@:}i)dcﬁce St thd se)ﬁf {ng%élon are

pronoters, herges sinplex virus pronoters, papl
VI ruk,nqwrmmétaw bleagithe@tti rus pronoters, hunan

LT REEA | CREAEKnl ¢ ot LRI R O PP B BT in

onoters, OVIrUS

| on gaqcenquqa%thrth@s‘aswt (nlsmﬁs»)l ingtude Nipk ane @yt limitédte, the

lk ie ﬁ g oQanYﬁlﬁéJ fri%h%'? {rar{s?ere{s%];{ﬁﬁ)vprtr)nl}étrég %ﬁe\l;]\%inl}lo%%nre] €

ot hedeammaaé ptpmotm,tthaf pyrikvatakindse ptdmme thé betaactim@byioter as well

ski || the .art . e. pronoters drive

o pr B kO ploB s ke B st PR B G el e

pr esaddigonlly aviral ptdmtdﬂgthﬁtgﬁm bean dhdmyto al|r1$é) c&ﬁtlwﬁeﬁe)stfbssmn
i nv r .exa

O ORERRE seivebats 1 SO Rl IR AT oy SRAPGIS &

I nduﬁ@ﬁlotefsaﬂé‘rﬁésl sihplefvidls pleeds RpMosRding @%W@@cﬁlowrus
in the presence .of ¢ rtaln rretgl ions. O

i nduRPBETS) PR Bpaungdeficiqney yigs &@amesﬁmaﬁa%%arcoma virus
KNnowsrom@teld) O5t8medalirtls (@VIY) fibirloterd, thellbis Bnhinal [r@}:Q:lt@ QL TRs) of

In general, the gene expression sequence will also
i ncl Makonsy mugie lepkesia ¥irgssing §thanistraviruses therthymairine ikingse

SequEBmBRr bAMEAheY 8Pl \hrufs BewbINhd dthdr VR Rbmoters known to those of
transcription and translation, respectively, such as a

TATABRLY skdbipithprsequence,  CAAT sequence, and the

i kegg Eggjanﬁ{a[,mﬁle‘g ters ﬂ% IéﬁQMA%’S’% ltnglggd {Qing

i ncrease expr essi eve_s e pO S Oor
pr ot gsiguencesan e prsgeneesfen decaameasandomaya’rﬂWcmq:d in accordance

el e |

et | 2th fephabn BRLGAC S GARNA, Bt S0, B TR i GHin

t he 18’0‘141©tee arihducesetrams@iphiam o‘édowrmseademdmgtseqhmwsﬁh fhie premence

et aI

enhah c"S‘Ft?‘“ %“&F?j) °é‘% ]@tg ‘)‘“‘g“&‘bfle %ﬁ%”{’% Ak ge"ﬁ IeCRBFHLYy and/or

r epelatovx(nlxa' Fh)os@dif drﬂnearyrs’@lMSn Barctoma Virus (RSV), as

desc ggg et al Proc. Natl I écad.1 E?Cé"

USA '209 b) “7%’“%‘? e&ﬁ‘&e RRtrEHioTSFABE ALYES gludgy non-

descrik&ibinganddshd@rfrar8latifd sequences involved with the initiation of
transcription and translation, respectively, such as a TATA box, capping sequence,
CAAT sequence, and the like. Enhancer elements can optionally be used to
increase expression levels of the polypeptides or proteins to be expressed. Examples

of enhancer elements that have been shown to function in mammalian cells include
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Cell (1985) 41:521. [00140] Systems for I|inking

control elenents to coding sequences are well known
wonodshessast (general nol ecul ar bi ol ogi cal and PCT/US2005/030437

reconbi nant DNA -t echni ques are described in Sanbrook,

Fritsc nd Mani atis, Ml ecul ar. Cl.oni ng: I
vanule SVAR B BartEBisn SoHre bt o) KPR Bt EXY S by 4
Presgol e(ﬁﬂhldedecﬁﬁﬁdc roﬂn'@ﬂ'eb@e]{rwe&\mfom]tﬁﬁﬂégg Wit bl ﬂepeat (LTR) of the
i nco te rein refere Qe nmey ctors
Ui ¢ BB IEB RS abfcer et Ga CEBRn o e NEG AGH Sci.
expresai(pIB2b)7HVE 77 QRS humm@mocﬁﬁd 8s dbEled th B&shh@bdal.,
of grow h and induction conditions are also well

knowkel H98MW ¥ I ntroduction of codi ng sequences and
rel atoges Ongys@émsefoﬁﬁ‘}ﬁ(rﬂgscohﬂglcéléﬁ%% t68bdifg &e@@é‘ﬂ@é& are well

Met hods sSuitable for introducing into nmanmalian host

cel | knogiadh dieartdesngsl molerplathielgiceland sxspabinagt,[RNA sechuigues
of the d&%hU&ﬁHtShﬂﬁr%oQ rFr?srcﬂt il Ii\?anl(?artls ! ]%Z@Eﬁc?ft C@ﬁzﬁg el bboratory

known in or exa

Nat %ﬂummm Colspying Hmt?t baboeattora IPYG%S r@a;thh Sl@rlng
281: 6
255 409 ATTR) K0 B T 0o

For svétablalféramseding Ipse,fermde:bémg eghupee Hodspisésion in various

tran GGl

pr ec?’%?lb qﬁl ocr?ﬂ?re qr% Var’fettycg aham an%m\(/iz%{% ﬁkﬁ%ns are also well
Vi r okrogwn, in tHe20t456- 457 (1978) or the |ipofectanm neTM

(G bco BRL) Method of Haw ey- Nel son, Focus 15:73

(1193). Ceneral aspects of mammalian cell host system

t r alngbductiai dfwoding kamendee ol rdsdIcomes eta:meﬁos éto host bbls.

Pat ed A 16, 198 For S .
tocHii0THS Pisiofs Sials M np i ito A siafsrchoseieb piinacios
et adufficidRtdtirve ékpréi@ibﬁ BDihe gylypepiaddy) or pKﬂéM@ofElhteﬁalst are well

Met hods i.n Enz 7-537 (

NS GIIGR hEjare gﬁ%&%é“@‘ﬁﬁ%‘h‘é%‘s@ %J g P93 625 1os;
Non- Mafet dtRD, N £283 Moatsl (\1979|)ﬂ2@ﬂ1§b@§ af EB Ui 1,@80) &nd EP
vectors for expression of polypeptides or proteins in

marmhm%ﬁ dipeapqrafed btein pymsiaiencescp, see Ckayama, et

I_(O@Qﬁﬁ) MY manfeRhlan calsobrefe';re& %@ﬂ@éﬁran%ﬁ%ﬂ mclude the
Poly A, Ssee Thomas, et al 87) Cell 51:

and epldiue phesphateprecipitation n?,qﬁltqﬁl ASTHRD BEFap ﬁer;m; Iéméogy,
[ 00143456l 1B7Ri@f8f;61f R hg&’&g&imw %@b&&‘ﬁﬁﬂ?@é&%@wﬁﬁu@{/—Nelson

protein is s ected Into t
HoweRests 1 Ha%( 1d93)o€ime|t1aalra§pegus iof mammafiprecedlrhostaystem tiausfyymations
200 5 I e
200528445 ESTLL PO, TR TP s o
or svaiobytecliniques fop trawsformamgmbmmnlianedells seed@édven et pmc\mnq(is in
Culy tg? nzo}o%ﬂ?§&)| kec%vn &%i lMtetth% i 95 n%%g;t\)zl 1985t537%§]7 (1990),
and Mansour et al., Nature, 336:348-352 (1988). Non-limiting representative

examples of suitable vectors for expression of polypeptides or proteins in
mammalian cells include pCDNA1; pCD, see Okayama, et al. (1985) Mol. Cell
Biol. 5:1136-1142; pMClneo Poly-A, see Thomas, et al. (1987) Cell 51:503-512;
and a baculovirus vector such as pAC 373 or pAC 610.

[00143] In preferred embodiments, the polypeptide or protein is stably

transfected into the host cell. However, one of ordinary skill in the art will
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expression of pol ypeptides, may be utilized in.

accordance with the present invention. Non-limting
woxarsphestsof mammal i an cells that may be used PAT/US2005/030437

accordance with the present invention include BALB/c

ot et R e ess NSReLAR be HERINGHh cithgignsiehdy of Sbly

Net higanlsfeods Iamnidiak eyflski dney CV | 1ine transformed by

Sv40 (COs-7, ATCC CRL 1651); human enbryonic ki dney

l'ine (293 or 293 cells subcl oned for growth in

sugpgiesi on culture, Grahamet al., J. Gen Viro

36: 59 }%77)) baby hanst er kldne CellEPéBHK " ATCC
ccL 8344l cnidRe memmgtian e oesvalvawnwet Feudtaygcand to

Ur | Z&c?;e@ﬂgn SRt Rptiddt, Qfay Hélfﬁftlhzedﬁﬁ @E&orcﬁ‘ﬁce wfff?‘t{ﬂe 876&:114 216

(1980)) ;. nouse sertoli cel
Repriggentiop 3Non-gintiting exagpley 9f mmnkleayl CRllijﬁh@tyn@éiel used igvI

ATCCacleﬂarz:%)WIth% rgééﬂt 1Q{"é:ﬁ§9n EERI%@%A@B?@EX s%%gleﬁ)ma line

(VERO- 7 man cervi cal rci nonma
cel | &SQ4kEEACLRSS 8@41052¥) hwaan retindblastsPEB 16 (EruQeliDBKlen,

'é; E:Gli4 t}?’eﬁaﬁdsﬁ)gmoﬁi( g é(’f:}}ee?/:dsv\'i {ﬁ%}%l]h‘%a%@%ééﬁ?é@gg ATCC

hune®RL iLoED); lcmhdnssn(bHe)plc@mneﬂBn@()lespr 293zlis eubaimmedfoy growth in

R e T A U e

CeI Iledne&Séllsc(@HI? A’M@CQLhOhﬂ]hlnektelm’[_ stﬂﬁaveiryﬁéils(JrVEH-H(FQOCHO,
t

o HBRE LB RS, ST TP B rea e o

of mllypﬁm |Ma5eranm rNepszJ P3:24F-20IN01 G845); Gednlkey 1lhlaﬁsy cells (CV1

hon-AErRar D78 Bl ernbpieR G Oesva (LERP-16 ASLCHr

exprisyy hpslby B?Eic?lﬁg&ufréh]agﬁlgﬁ (;H:\l}@ Almzc Q@LLE)' éahﬁx@ %dnb}ncells

aCco W

e OO AL o S DR R e ik (BB A AL 4442,

i ghfuntda Weheliel1§ @ €18, AMELIEET 99); KR mf%rr@émHé}ﬁéé Q1B 8065);
mght require different cul ture conditions

opt i AYHSE FRBVRAY BT MIMANUNESHATGHC BEES B; BRI @UE (M?Jbﬁcﬁﬁ al.,
and AMrJais NE. Q@ade SEiQ 38B4hbY (08P MReScAS, IAGLRD a?c? a human

[00146] As noted above, in many instances the

wi | [hepgioma line (Fap G- Inemppiriedarkycpreforrest enchediment, ghﬁ presgel s
of Hﬁ\?gnﬁi)lfn]lsc{fsemltlye% 11%80f aﬁﬁ ess%ﬁl hﬁ(flgég ides a]pd proteins

genet i ca engi neer e
proﬂkmmCPKbmﬂHXGﬁple by |ntroduct|on of a gene

enc th t er est an or
- T ZBuRabE du® helRedb b S A R PRt
of cwailabte hyblidoremtad] lhhaﬂmatraxgmbsapcéymppdes 98 pioteirsfmdytte utilized
gene mhe her e do ro en og'n th
ol yBERET eyt S ptora Hre CRHEE i BT D LPreai
may Hyanidonatedetli lmemnwht kedve diffegenButeitibn reguiiesiidats aceﬂolr mlght
viability t. ch acterlstl of the ¢
th atre‘lﬂlﬁe.dﬂﬁ?%‘ﬁﬁg?‘ﬁﬁf‘l@“m%%u !, Qptiga) g(t_)qwt an polypeptl(? eor protem
expression, and will be able to modify conditions as needed.
[00146]  As noted above, in many instances the cells will be selected or
engineered to produce high levels of protein or polypeptide. Often, cells are
genetically engineered to produce high levels of protein, for example by

introduction of a gene encoding the protein or polypeptide of interest and/or by
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t he pol ypeptide or protein of interest in sonme way.

Even anongst a popul ation of cells of one particul ar
woyepe/eagsneered to express a specific pol ypepPCuais2005/030437

variability within the cellular population exi sts

such, t hat ce ai n indiViduaI cells wl w_better
and/ laim%iﬂ éoﬁté‘?lé e&ﬂﬂiﬁﬁ'&ﬁfqga@teoqxpieﬁ%i e e Biher
cer taidagei%@g‘&ﬁﬁtﬁﬂuc@i b MeSpoBipeptite op et
invention ine is enpirically_select

by
the L0BHId1 | @?rameieolmpﬂiieéawt g 43 SO Aty ﬁ%cell growth, cell
par tyigdilidor %ﬁ@éthér%ﬂ%a@t@x%@ R fhQlelUhdt li!i[tinﬂ&ely liﬁﬁts ?@dh@tlon of
In particularly preferred enbodi ments, individ
cel | e polypantids @ipretgin afjaperest 4n meayay: @Iyplaammﬂ%@wiaaen of
are &h@ 5@&16 inrtlc{ﬂ@lr @Se %e@ree E LR 95‘}36@%%@1)@&)tﬁ1@' Jariability

grovvt final density, per cent cel VI a

ti t ewithjn tlteicelhémgl@w mﬂtgiqalelpthaﬁ@rtam indiwiglual Gels W terem

ft b
Che S Eurflor PbAORGE pbBRGH L ONRISRENREGL IR ARk,
pr ocashedisentsor tlmmmni ingentiom dheygsl ping d;@m]ﬁrlqaﬂlv eeleated by the
' n Cl &Q&ni@ﬂ‘ér%‘r roglys F’H)(Ngi??rﬂlgidthf: ﬁg'tn@lﬁgrcégng’ Hbzis%‘é?en fgacﬁiﬁnrmg
t'ure processes I nocu
a I athgeellsc &l mﬂmtﬂnilyqirefenecbmhhodmnm bnldivadwbcmdls emgma@red to
o B oS oen FE08) ¥ S NBS bbRpHO8SE
har vastvibngndl loell danlsity rpérc\mheell tiakiligetites of thaetpressed polypeptlde or

por yiesoratenti T3t oy Gtes ookt AebmedSmp HERL RERE,

addi pra@ftidherst ep or steps of suppl enmenting the batch
culture with nutrients and other conponents that are
consuned during the growh of the cells. A persistent
andcdinsghyephaps obl em with traditional batch and
fed-batch cultures is the production of netab

wast WO14 odlivtical prasedvResHarmodpsingiarohpaptidsof éi%?rgst §islude bateh

cel | @Rty fedibaRh bhltifes. FREEHRUREY pldcOResOfaditORRIES R Hise

pol ypeptides. Two netabolic waste products that have

par t ineciiilfamgy large=pqalorpspdugtionsqutare witlpg teod geltusg @f appticular cell
ﬁfé!‘ai f;g;%l 15%8&%6&%&% BnduERi kd céﬂfgroxgt!hlaﬁ@ Sfbility,

and uta o

Ism respectively. addition t
t he @nwm the culpirwh@t the eells freaghraspecified aell aerisé:s @ghd plmfymg the

gl ut SHL 4.

el | AR PElERlde Pho BTPAIS R @R ML PRI sip o
over stepismé sup'ﬁhmenpmga@e hatch m@mw@nmpmms ahdtlren compamonts that
thnP%ig grfsu cf 9ue Ctﬁe ro{%{i‘ %?e%éeﬁ BFTSIb N %eﬁﬁ&%oq\%gi ptr(!;ia%m

| act ‘aitletrhxytlcﬂﬁl mlﬂﬁﬂﬁ‘é@ﬁﬁdﬂcﬁﬂtﬁ’i@? 1Sllﬁ€p)65ldcﬂlﬁﬁ)48ﬂietabohc waste

sl ow n ersi he aco unul . Of 1

et 0ol TRy TR Gl AR B G ction of
ski | éxptdsiseﬁhﬁly@éﬁtldﬁi; | Twé ﬁﬁﬁbdﬂich@tstehﬂxbdlkhehqD he&qrattlcularly

t i t
col | Pl Tl B T T HorA. W 1 PO o gresultof

bat cflucdse ﬁh%ﬁt@ﬂﬂn@ﬁﬁe@fbhﬁrﬂ &b@@ctﬁl}é@t GiBdditidh 16 €liel sdkymatic

preferred enbodi nents of the
production of ammonium as a result of glutamine metabolism, ammonium also

('E

accumulates in cell cultures as a result of non-metabolic degradation over time. The
present invention provides an improved method of large-scale production of

polypeptides that minimizes the detrimental effects of ammonium and lactate by
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present invention, the cells are grown in batch or
fed-batch systens. Media [00149] Traditional nedia

woaomwhedss ons, i ncludi ng comerci al ly avai | abl ecmas2@®s/030437
such as Hami's F10 (Sigma), M ninmal Essential Medium

e el e S Lo R oS

cont ailfigst. IRk brilay MIOR tﬁeeéf‘?\tvﬁl Réogdllze BB e PRMent invention
glutamne in conparl son to other amno acids. These

c onp%‘e%eg‘nlm inhy Y 9T iy Which eells@re axitiied énglyding, but not limited

abungapgen, f&i-hed b ?é{rﬁ?s'icﬁx s‘ynanpfln%&éﬁn PRIEGRAlchboSRRRE Y the
sources for the cel However, rapid consunption o

t hesBrERRE FIVEHios, the ealls arecgrewe indhagslira est batah systemact at e

and ammoni um as descri bed above. Additionally, high
initial levels of glucose and glutam ne and the
sub/yééfaent accurmul ati on of |actate and anmoni um result

i n hi@hyas

of t e[n(ﬂ dlé%]r Fﬁt\aﬁ{tia fié(l me@ha ﬁmbﬁd\l\gﬂnélaﬁfx pc)fnxjru%rgigil{ a\'/’aﬁal%]e media
t he syshesHemisdo0 ()S‘lgrpm)L Mmptal Bwentia] DRAH6] ([N’IEM]pSlgme);RPMI-

It Evtepééio V\E éﬁf g\éhéiﬁﬁ}%)@%\égg\?o lifle a\%r%ﬁkdgql Ir([’ﬁgkﬁmcg]%a) have

st epsonMImdrrblbmblmgle]enels of g1ucmscz andagiatamn émcanepagis@eto other

accu | act at e and

For nPiaB b Bless A uCive BF BrHeRLin b heebirpiipebpianee
showsindechdyearethb @ﬂﬁxﬁtyohﬁhbofkif: feﬁ@gys sovfces ®rltheeO¥Mt Mowever, rapid
and/ or_ vi b|| gy or on I on of on eptide or

pr ot BV TPH lﬂnl?(g e trdﬁnt € agoumulp ‘8& Prglla fepad apmqpium

aC| dasateBudided gteve. UAH&:thﬁllW‘lﬁglgfnﬂ@'l R¥elk Bﬂ@u@@@bﬂd ol}amie and
| utam ne to cunul ative

| ar cunul t ve
L 0 e e st OB ¢ et A BEAHoRm TePRl i igh gsmfarity, a

CUMUEGRHItGE tiEhl b AEIMEofted detHMtndl LV/Q11tgRdvath, &mv%ﬂﬁﬂnﬁij the
ratio of |ess than about 0.2, iv) a nolar cunulative

i nor AR Bipal¥peptifet ati ve total amino acid ratio
bet wee @b ovke QestntiBvehtio®Pidvidks é‘v&f}mﬁﬁ%wﬁ%mﬁl?’t dn¥ fhat,

amount o ngl utam ne and asparagine per unit vo
gr eat/esn usediin agersdance withrivthehdtunng sensidesoripedsharein, mmlmxheand

art We bevendescahnantord Qﬂgctatg Hl?ﬂ"étﬁ'ﬁ\b%ﬁm’ 1a%1%%l§9)91¥ 8{ the

refers to the total anount articular conp
or cugisohiernsion thddtvebean showen tmlmvs bengficialnaffects loh cell growth

cul t 0 i nni

o e S SO Ay SR o

of oF dinndatiye gioirlolacidrantoluet mr t1m1zwcblhme| gaemsmamabohhm mM) &) a

medi 2644 82005/ 0304

f or rrlﬁ?lgglu}?ﬁéa%g? g( gammer esgmfJ H%Sﬁ?m%‘ﬂe 8%8 Shissstbanghont 2, iiD

def i avedlanaohutasive @hﬁanﬂﬂdto dtlmiilaave {otd) 2dnino atidaatid dfaess khan about
n wth a rel t|veI | ow | evel

medi rmul.ations be

o -1 -4 R TE efelsiph B b o pe sk geto

f or ragtvadeh abeut 0f4 tt) meanﬂrv@s etrhbiney @mtilaive amb@ikt of ¥RGHR i and

the tradi.tional cul ture nedi um known as -F12

(a si§bagggine per unit VO ume greater than about 16 mM. One of ordmary skill in the
art will understand that “cumulative”, as used above, refers to the total amount of a
particular component or components added over the course of the cell culture,
including components added at the beginning of the culture and subsequently added

components. One of ordinary skill in the art will understand that the media
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m xture of Dul becco's Modified Eagle' s nmedi um and

Ham s F12 nmediun) has a total am no acid content of
wa.2268/mb445and the traditional cell culture nmedpamusz@manN30437

as RPM-1640 has a total amino acid content of 6.44

R o SRy gt e oo iR oy Sl ion ggmibasd oty Herfhga HEndpidtibda

(196Ghgdia.G E. Moore et al., J. Am Medical Assn.

r12]? e@éﬁscli)dr {“lila lt@é‘}] al | ia § in lioﬁ%{ﬁat edllt]!?flﬁezatB/FP}io level of total

I NV edniiih® Beids rhl?cempmsa@ with it imeicRRhlatiomf the ptdsent invention.

Vor o et el co e B gE PS5 T

pr eSxﬂmurb BIVBilbédRD's SValfRU maglamaluacaxﬂ ENEETY hédinm)lsas a total
greater than about 70 mMin the starting nedia has

bee AR AHd coment Wh2A% BM-Bd theitraditignrl spY ?‘HE“F%‘H%‘*‘B‘T‘E‘P%“ as

st arkpNg-1 6803 a36t8! anfind d¥iBconfeRN &8s 44:8M (S@@E‘gl HYJ M’dﬂon In
titer are increased throughout the

t he Vigig ¢:89d08 E020RLplaa, Pme. theéwrz]SGAngﬁD éﬁé’i8w93
i n cqoépi @, Eem%iﬂé éT%PtJSAﬁf MddRaPAGRSM9:5 1OV 1991); alf he

mol ar = ratio of glutamne to asparagi ne in the 'culture
medi iacargorpled herein h.’)’dﬁfp@ﬂ@d Incegainembodisenisof thelprsperd ryention,

non-#0 calcf?ll docefAdnaRhe iRk ﬁredﬁﬁ?{n@fe% Jy %rEﬁgr tﬁ%ﬁ' #Bbut 70

rati o o mne to asparaglne In ure nedi a
is |mbb Mhlarpr@tbt@bdw stithghe medid Bshulatieistaf greeiréspnt invention contain

cert aa ing g{fg ggﬂc a[tt%{lso%e&té}%?ﬁlrat%&?% rﬁIO[\/lﬁ me S sgtlﬁgdla It has

nmol ar am no acl
cul t boee shwdh taatlvshen ethiroedidoongatratibns of thostaging media are in thls

- | i
pr ot a9 | Srr e e ST e e B BRflafor e

am nalaed (8 Examipheel3g.ul t ure nedi a | ess than about 0. 2.

| ona Pkt nadEp Y A e G HLt Pakal pdtigpafae mola

or tmatid bﬁglhﬁfn&ﬂe 16 @épaigine ad nhe Bulﬁfre mltiads edudds coripdréteto other

ts thg{ éc{n{}g%{%nﬁ T aotr:lgg%ldﬁle ga%legrégcﬁ% glgrg%efaﬁeytth%molar Fitio of

acCUiiaminead agfara@immmh@ Qulnde ﬂleala eSS thaﬁl dbb@t two.
accunul ati on of act at e was, seen as%){l\e n cert
pr&?ﬁ%ﬁ’i"

embol@O kit sAd f“ﬂ@“aé]é(claﬁﬁltaéﬁ%‘a Qdupentgo Eifie ?fbe molar

| act ks oPEIBtaRRte B Vﬂclté/l alRdcids hdthe CHIARE meBiaGORENRH compared to
cultures, but in fact actually decrease after

. n i t pther commential it and mop-pinmerciat peailable anedian r»?ﬁ?f%@‘?lz therfgolar
ati Qﬂéﬁla t@?&tﬁ Qnﬁr}&c%@ﬁﬁfﬁe c{}ildﬁp ﬁfedé 1&2 thaf 280ut D2S

dISC osed ture nmedi um he nolar ratio
of t90&%4]i néng@tnnesimug@ncéume@;p@cmdarbswmf ﬂfmea@gd@ melar ratio of

Dot BRIt dsnafllink'dr Eootﬂ%%%‘&émf’%ﬁ WPaRs 003t starting

oras prOV| I'ng culture me
i n whnedih a¢doeilng)1loahe prastentonm‘ntlom whathat ineddjtien © an@h@r‘ted

total,_am no CIdSISInthIS £Ee ' .

o) PR A e LSO AR Rl B
pr ef kctareoyas rtxmdis et Irodertaineenmoélmnts thi amnmlamd,lc_e\tels@f

gg! gé’nﬁ[rlﬁltllilﬁlea%fqﬁ ?alﬁaée ncl)’]t%%gﬂcr)]\lzvgr an tﬁosteC{n tccg)rﬁracl)Il cugf{yreg,obut in fact

actually decrease after an initial accumulation (for example, see Examples 3 and 7).
[00155] Boraston (US Patent Number 5,871,999) has disclosed a culture medium

in which the molar ratio of total inorganic ions to total amino acids is between 1 and
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mediumis reduced even further, to between about 0.4
to 1. As shown in Exanple 13, reducing this ratio from

W 206/0e4appr oxi mately 0.7 results in a mar ked PCHAISE@SH30437
in ceII density and production of expressed
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t 0 GhARRBeddivreNAGlueOoMdi ned gl utani ne and asparagi ne
concentration within this range in order to optimze

cel 1056l HAn aprihes prefereadiembegdimeRtrfithe prasenhinyentiphehe culture
pr omwnp&n%{mstzﬂ%nmﬁgﬁﬁ il n@%ﬂ&?&&élg@conk%ﬁ&l ?f between

Furt hernore, one of he art

r ec @bt 26 andh3f myhyApshown hleEwirm 4. duble 22 smedia whigh ontaly a
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e S ELORE Ry 1 E IR te
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Pr oted dboly HarHlchesish BSonedF oﬁlﬁﬂé@yﬂﬁcﬂl RIthO4rhRTI BB optimize cell

source. In certain enbodlnents of the present

i nvEFYtbANd/pR Vlﬁsavty@a Fangmize fhe W?ﬁ%ﬂ‘ﬁb‘l’féh%?ﬁpr@csﬂfél
nedigiypedidecheni cal  inductants such as

hexane gylene bls(acetanldez ("HVBA") and sodi um

but yOMS8] (A these miadis Eoraytationtedisciasprbindhepressnhiayension may

ad d %9 1&'}:111% be SLH> %ﬂéﬂieﬁ s che§sgk‘§ Vﬁ‘H{ ﬂo%@lhes 3ﬁd/Pna(y[h%%rmg ed

ate pol order to're eni s
nut rfaoéqrs,wamculfamoni@umszso@lamo@mw, @@wlmszmssmmw

| i1
ggogy\g{pggtg?ﬁgﬁers ?ﬂgmgx cﬁbﬁ@ers%r ﬁl,l@léoltldésn trli&eelleg{ne%lasmsn&gamc

S|ra necessary
t hatcoma(yunkieusuaﬂy pdﬁﬂﬂlt aWet}Her'lnsbdoowdaIm;G) amino acids, lipids,
f or nul, at Pr ovi an ce
| 0o Pt YRS Y i ool BB Rl st imgns o

f or tipr @ebent inoamtiof, it may be beneficial to supplement the media with chemical
inductants such as hexamethylene-bis(acetamide) (“HMBA™) and sodium butyrate
(“NaB”). These optional supplements may be added at the beginning of the culture

or may be added at a later point in order to replenish depleted nutrients or for
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proteins or pol ypeptides by batch and fed-batch

culture are well known in the art. As described
weahowse26asnucl ei ¢ acid sufficient to achi eve eROTASS06/30437

(typically a vector containing t he gene encodi ng the

PO LG Gl bl B e BB b o

i Nt o ntdessatyosippledbiits thatv@ay ByindlodedH HRakiscRied¥abdia kM@Wations.
techni ques. Typically, cells are screened to

determ ne which of the host cells have actually taken
up wazdt@&tm&miaﬁﬁarﬁ)éﬂfcﬁﬁﬁet he polypeptide or protein

f‘%ﬁ §lst v Tr adi t}P (ﬁ net hods of detecting a
part P FHPYsIRTRed of Brepgingmeampmelian icellsdperrpduction of
expr s d? Yolypeptiatd B babdldng fddosak @it tred Q1 %Wn.in the art.

limted tq iImunohi stochem stry, immunoprecipitation,

f | owAS JeSSHBEapove, p islpis prid suilisisiie echisverespressinn, (typically a
SDS- PAGHE. coMis @1k

i mmunoso rcge nt alllg sf ayé%l(ngh%ozzg%%t%# eé&ﬁ% °ﬁeé‘é O{ maefﬁsfjand any
chr ofer &y Bpeyd eengbie eyntrof mnmt@)lm@ bebnmdmgq:d:lato thechasvédiyiine
assay . f, O

i 17 e o oA RIS B e B PR

t echfgtefindee Wiieh efthebast erjls baysrastbiyitakgrobythe pedtatend express the

pr ot t expres {
Dol y E&lg?cp délé or:ﬁ‘&télggg ﬁlrt]eggs? Tr&ﬁ{ (Le%aérsn 5 g cﬁéie%i;tm&l 3 pagfjcular
t he polupeptide (m.‘pmwlq @€ si1taresh expeessakity mmnﬁlelﬁaenrcﬁlls‘lﬁcm B are not

of t s.t hat ept.i de or protein at
t he ltF]estl&ﬁegéﬁ&cg&’%%&%d]m%ﬁ’gg% P aéioln Hays eyt p%’?ﬁﬁ%sses
t he muhwﬂponeszbenaennapromO@wsm—PAmuaen&sﬁenMas Jgyine-linked

f |
B AR Lt LM RN
or di I’eeirryqlﬁklbﬁdloglcml biRitRbdsaysTdne aeblity c%ﬂfaﬁfgﬁdpﬁg Oh&of ordinary
pol y g‘f oteln of interest is_ typicall
pr op ?ﬁ; dlr VHEF qother a%i”?@f?ffet?%{’c"éﬂ“és @ﬁéetP?ﬁlnﬂ expressed
medi ]htmqiebﬁdes of r@féﬁﬁu of M@ltlbl@ hb§iRelfbixpic¥dthe p&ﬁ/ﬁ%ﬁlae &YHotein of

V|abJI|t of t ?cell initial culture”volunme can
be ofltersl suns er allnfthe 1§teéftf0éﬁlq§?ﬁeﬂan be uged smdaterenina which ef the

vol ugels etprésb@ tli’(ft 991‘}*55;%1@9 o%r@feﬁ?& RhigheQdevely, t he final
productlon of 'ypeptid or protein of interest,

and POP&Me n‘PP%P ac?@l] [ﬂ%?t @F@e%h%@éweﬁ@d@wmwm whintdrest has been
bi or &Rl She il i ﬁ%ﬁfg%&'d%cﬁﬁ&lﬁlw e e thIQGtg %Eﬁln fi9ad 8-
production bioreactor. The ce culture can be

agi t'gosy topnestgrdinary skill ircthe axe Thxselerpiessing thé peleeptide or
e g;ggﬂgg[bgerﬁérég ® ghied] t)ﬂjr%pa;é%é b BRadh 5t%%e,nPer%rure and in a
devimedum et lsap@ducwe It thic nmwvai growitlearai tialdléty obthe lasledl“lieo

i ncr; X ti.on.of. the culture.

acco ? ﬁcél 2[]]% V%ﬁlp'{e ch b‘? eg%ﬁtS? Rr& FRTSH Smslﬁé thep ﬂbercdllltﬂlﬁr y

ski [volunme dfllee r&pducmmh bloﬁﬁcﬂiﬂlsﬁd) 06h© el $roduction of the polypeptide

PCT/ 05/ that it ca . oL

ben e(}yl%gog%{? h@pé‘, e%lrentﬁ%"geﬁﬁ aed aiségetdaf‘FYFrQ (HmES fnpioreactors

c ondiftincosasing mélumb ribi 0 seitigthic prodwdtival bidgeabidf. THlcell culture
imte

erature oxygenation, etc. [0Q016]1]
The i 5 bR on PERBERINTOSH AOIHETioR GHE MeghangkaRER s of
can reienizas & cbijs. Alfenativelp bElddaRionalBK b].l)éolal §ba¥é"ﬁg @vices Bt are

accor ‘?1‘1 ce with the present invention, th
well known 1n the art can be used to increase and control oxygenatlon of the culture.

In accordance with the present invention, one of ordinary skill in the art will
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starting cell density in the production bioreactor can

be as low as a single cell per culture volune. In
wonefomnéas enbodi ments of the present inventi ORCT/US2005/030437

starting cell densities in the production bi or eact or

abouP B %nd (AR BRMpefentipt oty o forB il dhRaions

X 1086 tha tabxba:tcoreinblsdlpg but not limitet foi pih) eampefdd4,6Rgdnniidn, atc.

and iate.cel |l cultur be .gro to an

closi P Sl il B alR s il R e o BiRhasea bv

or fdneaf omimmmll imnhdodroriaacdoedancd Wwith the ppgseaft errvreetﬁbn: that

nost __of th ive prior to ee

o ¢ R Eiiin b TR TR o b TS g Shete cel per

I equiulte@.volume0 e pxefdﬂ@di elBodimeits bivle pfefi® Rivehtibnediartifncell

the cells rI]a cgl @gg)vedfromthe super nat ant, aLor

exarﬁf?rl%“esug} CRIRUIF P IERQTi ARy ERe BRm apeut %&P Yiablg cpils per

desimBg ot ¥agh2 khe!, nenmv¥ed mel 4 8189 drhod 10EGMEells per

bef ore seedi ng the next bioreactor to renove any

unwdit 8ol kigheibol i ¢ waste products or nedi um

corrr{@mmzﬁ S. InithALadBAHBINERY cdl @ulni8s ﬁ%ﬂbél va tmfymsﬁféae

cell's were previously grown or it rent

medidgnsitrbeforaeeshing ghedsxtyntenpeding @cﬁr@aprﬁsiuqtlﬁ@ bioreactor. It is

pr a%éf@llr&ﬂﬁﬁt n%st Bﬂ ¢ 11§ in AIRESHO R)rﬁeec[u@é) ltf’ag;uﬁﬂ—kb@al or near
to an appropria

f or tgf@b‘damgtyvmot rwo*eldjdmooﬁ ebestimenstod the praserd npfreetﬁcex thegells

enb t

i 1 e e 4%, B SRt ey B SRcorifaion.

pr oduat dlsrbelsiesirabledt wash thﬁrmimvnétallswl‘gh a mérBurg befors seeding the

be djl h r 0l ut Lon

on t e’éH;ﬁgrga g&gﬁ & %13) esi '?ye%n oa?’{e me?abogc P37 BY Bnglrlcqo '?%dmrg

pr es:emponem\‘/seﬂﬂuemdmm ma)y beathe mdmdah evhidirthe calik &tere previously

requirene of t cells..thensel ves, far exa e, if

{ heyerO G §apbe & 1BRER! pigind SER SRl Gipm S ATRLE e

pri Qtadtiiosse etlihe gresdie ifyemibmct i on bi oreactor. Initi al

[00164]  Once. .t he production qr e

hasvmglép S s et bEL s Bl a0 obroREe Gearn Briceting the
gﬁd)dikﬁémlﬁ&ebd’tort e a bRtdried |em96@ﬁﬂeﬂt dilﬁlfbﬁﬁedéﬁldﬁfentlon the cells

con@lréh?ns conducive to the SLLFVI val , growt h and

vi a

dgptorthgsage| pediyg tha%ﬂ H@edpmélaq RadycHarbipreaser-

Wi | IAltechel SRE Bfis Bgh BIifufA i lahothdtREedidnl 6 maﬁﬁlc&mndmg
from which the cell was derived, and the nature and

charoadheneeds andilesiess of e pegtitioney pidhe Pigesnbinventioner 1. 31
VO %Q&ﬁﬁlggcgl%rt? % %gQ%éHWWCBHE glgﬁ‘lééllesl for example, if they

accordance with present 1nvention, the production

bi oragieths rstoe%siqfows}@ﬁ;pevm Qfiting prier t¢ @e@spaﬂ?@mdaﬁeomto@reactor
| ar ge- scal e producti on of polypeptides or proteins.

In a preferred enbodi nent, the volune of the

pr @dadt@@wﬂbl’/mseactor is at |east 500 liters.

oth f ém? %\fh ﬁ16 %

or od i OlcESRARELSF b s Bty e & %&zfd sbove, the

10, GO culhRe BoMrintainet i tier initial grpwthr phaseyundel aonditions conducive to
the survival, growth and viability of the cell culture. The precise conditions will
vary depending on the cell type, the organism from which the cell was derived, and

the nature and character of the expressed polypeptide or protein.
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in between. One of ordinary skill in the art wll be
aware of and will be able to choose a suitable

woieemaetssr for use in practicing the present PCT/US2005/030437
i nvention. The production bioreactor may be

ar on 185 To s e PG Bisstnd Hygpchor PR PGSRt rlor can
exprbe antsjr oruoe grat xglablbrbirs]rjatat)ﬂ‘gr tahge-scple q)ﬁhaloetcbnpr pylypeptidekeor
cul BT R Saio e BHEEe fopiston osagtas

bas échsti00Migers.| b ottier pReeerred B@OOdIneits, Thevdbne esthaprovwntmh

e barretcit® 1basnb SR Aol RhE 1o DO e, o i fhme

I n gebawadn. TR o BdErPLLilRTh tB€hrt &ilDbMarebl andiviilbealde to
range of abo 25C tao 42C, Preferably, nmammal.i a
fblas

cel [FBOQSF B dHiRRle bIgEPaokiT ortUse I pipryising th %6%7{“ ‘S‘S"(‘?“P‘bnnlfoc

Th 0%&)@&1&1”%1@@&& n&i&' elcohdrubtB® odnly ntvitdrlal Bt BlbRIutRe to cell
sel ect appropriate tenperature of tenperatures in

whi EFPYH 2g BabiEe! thag doerdisk Hirfsee with erpeespige gusteiliy gbthe

cel I3, R Jdipe déd#%)ffdté?ﬁ‘ requi rements of the
pract|t| oner’. I n one enbodi nent of the present

i nvdeRlioeh, théemmqf@rmf the selbeulivpeein thenipitiabgroyhawese will be
p h a%@leé’c %é@é}%hﬂ'ﬁﬂgﬁ%e%ﬁe %g{eﬁ] eﬁﬂﬂésta@%%ch PN %ﬁWr@

In anot eratureo the 1nitral
gr owtrhaiphisige.i Eorresamplai dveidg menlmlai gaowthphege, GO cells grow well

te n'%?ﬁ'flvbu il genel':aq rn&(?s% ﬂ\%h]%llal{ &ﬂs gr%w(-r:l%ﬂfn a r%e %? alfout 25°C

steadily ' in ecreased durrin
gr owie #296h a5 eferablyt mamatahamde!h gIDWeNetlb\lmbn ateuaregemﬁybdye?)ST to

It Pﬁgggge?h%a F %rélrneelﬁs ql 1fq¥h V\};ilebt %R@qg %'é’f%n e@ptr?pr% | ous
\(/)\,;1 d Itd;]ra;lsejatsﬂeloh* temperatthes 1a|v\ﬂ110hntd> grobeceﬂhldepdrmrxgemelnemends of the
t ti t t houl d b
s edeligd tspisrof rappB SO be adj ust ed
E t eq0016y] orinbye e&nﬁaﬁm&e toﬁtllie presant u{v@ﬁ)ticﬁ@ihe;fda@emdlrb sf tlliay
t
or Tkt G X o hERaPHE b G e BTG

t he epibagihichi, BREEMBRStulE theliggali gf@ma phasefis ibiata@l hathin a
t hensel ves. I n one enbodi nent e cells are

a pEIECOdiEpemaes Jigr F’fa&pé‘%a‘ett?in%ﬂ}‘r&?éay&’e\ﬂeé%[ye‘“ErS‘PSF‘E or

den Sieér}éaste@ @ﬁrlﬂgsth@mﬂ'ia‘f g % 8Nt Aeenffvely! M€ teifREHMRE may be
vi abl e cel densntgdat the cells Woudeventuallk/1
y ia

r eacwrwsedaqm degreasedl BY digerstr ameunts puapiars tines duging fs| it
the & ?hﬁ@y dae 09519}’1‘{@ryf sﬁfll iR ttREHH Wil Héfabfe' t§Betermine whether a

suff|C|e to achieve a desired viable cell density of
1, Bingleyr nugtiple empesurghodd be ugd, angdvhgghepthe smereeinys should

Pm/bgéaﬁgé@g@%&cen?g"s?rétg’am%a“ 60, 65, 70, 75, 80, 85,

HHXIHHF viabl e cell density.
[ 0016®168] n Htmhssmasebdagrdwrrémngtth@lwl Erowdlr phage fopagrbatepor

g;g\éyesgeorgaén%gﬁt fﬁf; g?%%{‘dl%o% tgg ggeér(ll f EhE ghﬁ?&{%ﬁ&% the[ |

cul trequérement of the cells themselves. In one embodlment the cells are grown for a
period of time sufficient to achieve a viable cell density that is a given percentage of
the maximal viable cell density that the cells would eventually reach if allowed to
grow undisturbed. For example, the cells may be grown for a period of time

sufficient to achieve a desired viable cell density of 1, 5, 10, 15, 20, 25, 30, 35, 40,
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the tenmperature at which the cells are grown, and the
intrinsic growh rate of the <cells, the cells may be
wgrow2é4as O, 1, 2, 3, 4, 5 6, 7, 8, 9, 10, 1BCTAR2005/030437
13, 14, 15, 16, 17, 18, 19, 20 or nore days. In sone

ca e o U8 P A M B3t e R AR

pr odi¢gdityon bi oreactor if their growth i n a seed
bi oreactor, at the initial growth phas rat
vas 0GYPT | dp ahetherieambogbmenthaBels aEscAllowaRHsgrY T deffaed period

Pr 0tif€itre0 FoPdx@h E@C i&Qendihg bihghe tsﬂanﬁlg%ndeh@atmh ROMelcal b@fire,
is already at t desi red percentage of .the maxi mal

vi athetemppratugest svhigh the qolls aggraiewn, endhe intgpsi gawy eisfthe

| nveRfd A o ﬁaa>b6‘e SBWA ), @@@SE 5t 697 g,ab] Hn19f13t he1s, 16,
initial growth phase depending’ on’ polypeptide or

pr ot i 8, ﬂ9(ﬁﬂ)lmtm%¢ld¢}’éqm someecnies, thaerlls mag bp alieiseddp gravefor a
cell I

gt kR SRy e od HoRue ARk b dafd h WebrbBtifibiorcactor i
i n chelegrowth in ncsp@ds@remtgrg@mmlnml anwlm}@@etpmp@mu@f was
nutr I

pr esslél Ee%}:] {/hgtn lﬁp%aﬁl@ c{:]ﬁ; denfsﬁ]y 1ngﬁef1§r5%ﬁé§ P?Metabto{ {:ﬁhe tlr?e of'its
wi | linoautetien Stadmaatlytan tite deslred@nrcbmagme]feﬁa mammalt\oabd@mllrdghsxty.
or r uIa cer erna ons

o1 or Bcr ey ph e Prreh fivPRion GG e RFchole e Bprtipn oy e
but inikl drowihtphasetdepgiding dneop@egide oe pro&)xrygedlaitlbm mqueéments
For e ntroIIed by supplying an
appraﬁaal?eaﬁegdsafﬁg{lﬁﬁeﬂ%%mgﬁﬁ Sor base and oxygenation can
be coot70p! | Bt csil thitgpmagbe @gltadﬁ\br clesker Matngaliecinitial dulture

kno in the art. Shiftin re Condtlons 017
iﬁﬁewagf?@étwqrﬁw REYEgeR @ﬂ.aﬂégla?efi%o t[’ el 1

' nV et dr@dhce Hith iSpreRAt iRfentibM@Oné BF Jrﬁi%brygskm\/i&l %e&?ﬁﬁlﬂ at
| east one of the culture conditions may be shifted so

t hatundgrsigad it swtbedenefisial th ontehireguiicertaingpnplsgnditions

and & tﬁ%l@f@&é‘[ér(ﬂuﬁﬂ%m@ iBEAYESwih BhdsBanciGathg Biitdot thﬁﬁ’ed to pH,
accunul ati on of bitory net abol Ites, nbst nota

| actiamperaHes, OxEARANOR, ctq. rfer BXanepley pEhaap be ponviotleh by $v@plyymg an
S hi fag)P oPH&E q}%ﬁrﬁ%?gcl@}ﬂr li)a‘ge &hd ox9 &ﬁﬁ&g@an'b@ chitfolled w1th sparging

ure H osmolality or "chem cal inductant
Ievedevwsiﬂihteir@‘efblllkmwrtmﬁ@arhay be characterized by a
reduction in the ratio of a specific lactate
production rate to a specific glucose consunption
r atShifiikgColtvee Gomditionyi t i ng enbodi nent, the culture

Condfgb ES l%r g osr z{nfcé \%grh %. tg'(g.h'fn% ioF &e:pﬂs‘i R?AI}BSJ CQlE HWifte 81fd of
t he e A& RASWA n?l}we artl,
shi fthé imdyial gmmﬂr piiam eat fesst ¢ oft theecudtnteycomditibmgnbet shifted g that

whi ch an 2006/ 026445 P US$2005/,0

approfFyEE! ?f\\éqﬁ‘ﬂfs Ic?rbcpté%s 1$9PR g%{ %’g 4b2 5%%11 f pgqurs in the

exangufli@re. JUe h)ccammtlab of illlﬁlbftbhyfntetabﬁﬁﬂ@s,aﬂlcst)ndwalﬁlabﬂaa\md

by shifting ot.her c lture c ions includin but .

ot TR bl GSARSTCEH SamEBF B b yrednge nth

| evedemperftare] bﬂcébﬁﬁ)%iltya&%‘%&mchlhﬁddctdﬁt Rl @F thetchie cltikd, tfa§ be

shift will be determ ned by ‘f? practitioner of t he

pr e s@aracierdzed i aorﬁductlon in the ratlo of a specific lactate production rate to a
specific glucose consumption rate. In one non-limiting embodiment, the culture

conditions are shifted by shifting the temperature of the culture. However, as is

known in the art, shifting temperature is not the only mechanism through which an
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based on pol ypeptide or protein production

requi renents or the needs of the cells thensel ves.
wpQkA24445\hen shifting the tenperature of the eartuse®s/ 030437

the tenperature shift may be relatively gradual. For

exa ake_several  hours or d s to conplete.
t he %%%P&aiﬁ gl shifean et Rsfmegsamlf %/réwfhe%fastfn@qlﬁrs ift
shi f tanago Hre@cm%atwy\éﬁifﬁ/ng AR Yilkure E@fdnﬁmarmiuemg; Hi& not limited

be complete in_ less. t

ggﬁfa%umﬁ% %%l%@%ﬁﬁﬂﬁ‘ﬁh a‘%@lﬁ&?ﬁ&%&%ﬁhea%mg of

cont felculRgYSIRFRAN be 8t6khiRRl UyshSprattdRhel of 'tHé ptr&@nt invention,
co rcial |arge-scale production of poly i des or

pr ot BFsFgOn Pﬂ&)epfléwmr%rﬁlmpéod@ﬁtwéqweét& @hths @e%dé rpthecells
\Mttummkasé than an hour. [00173] The tenperature of
the cell culture in the subsequent growth phase wl|

be sHl0d&led VBws skiftingthaiempsrare afitke ¢L@n@ethgf.‘emperature shift may
t enpgé RIMNES gﬁa‘duéﬂh FE el lecﬁ E;%i@etsé%ﬁal h65IB s ¥ A tp(l?ete

and expresse ECO I han eptl es or proteirns a
co nnﬁ\eémmelrﬁ}ure ahmgmaﬁttemmlysthe temppeatere ahift npaydte relatively

pol yRaut Gatahelce ARyt 8, ARd nBBE Fofoloh FERhA R bera

| eveheursii Givemtha apmamgaee wbdebion ttan@@trblquﬁ’Jment such as is standard

fggg ﬁrbﬁgga@mgg]gg@i t%aéggllohécu%so %oﬁ%%ep%‘@)es owge,%sr feSS

adeqtsaiperaliey elagge mayt dvien ba casrapsigue withiralbssuthanZ2inGotio 35C

Thos ordinary skill.in the art will be able

sel e tO?g%pr gb? %ﬁ%raﬁéeh%féb%?eﬁ}rcgltw N @fﬁ‘ﬁ‘étfsgﬂfptegow phase will
whi Che fefectd bused @limarilydapk@iggor texfipdritares a&ﬂﬁclﬂtile tdlEculture
cells and t g&FEBroductlon r enents. of the

pr actTABNEP' a0 G¥prosags oL AP Or Bt commercially
pr esgddtudtdieedls. Rigendrilemba MRnAdliah @el@fireth AIf viablene ekifbds
gromﬁhgg&ase is maintained at a single, constant

t enpEFARRIPAT PPIXPERHASS RS Proteipta gpmEstcially dequats el ithin a

of thEgSHBERREAL 1030t Dreflate hamMBiah talNedaitividBidhngd
range of tenperatures. For exanple the tenperature

nmay PEreSs éea%mblpar}t RelyBeptides protelay ficaBawdribiadefuatedevels

Subsg KA Atrarfde SMEbuPIRE]e 358, eflfc‘@é oMV HKary SRR i m the art will be able
tenperature may be i ncreased or ecreag g|Scre

anouiftsslegitapprapilaie empeishise eRipmpeyatures in whiklk tsrgxewel@s @mehdmg
phas

Cindes sMEREAFr A6 CRARY i phoghohch baRicflehis Bl pracione.

are BAtBdpakswd ethdlhmest o Mcmﬁnnvenﬁm thegrmpgyhtere df the
tenp [ : I o T i_nt ai

at TR el S I sh O 6ol e SR AR ALR. T8 Srother
cer t embpdpeent,dbk tefmperatwes, ofdlic mbseghént grdvxhluephasempmlaamecwathm a

may shi.f elth to a her, or

Femparas eSS P SHE e Rnde iR ran B Blrgased or

te r‘rptmcmhwdeiunﬂg thh whseddemrrgmaﬁmt;ﬁasee adferrdiisaty, efictedpérbiure may
mai ntai ned. Wwthin a certain

ran glge%B%rg%gi%g#eﬁ'?eéﬁﬁgy d%ﬁ‘@?ﬂg]ouf‘ﬁ apyaions Wmesdurigg fhe o o

showubtdyaént dermnpliasat @nd dforéihdry GRIONN Bk art will understand that
multiple discrete temperature shifts are encompassed in this embodiment. For
example, the temperature may be shifted once, the cells maintained at this
temperature or temperature range for a certain period of time, after which the

temperature may be shified again — either to a higher or lower temperature. The
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enpl oyi ng two successive tenperature changes, although

it wll be understood by those of ordinary skill in
woOheocané445hat i n accordance with the present | RCEUSR@E030437

three or nore successive tenperature changes may be

used to increase cell viabjljty or  density and/or

i ncriEReera s idhssiretter ek ﬁ*a?rﬁfaﬁblﬂﬁmw St ST Eay be

pr ot @hifhined RBthid @é@tﬁﬁ{c}&dg’e ®f féfnp%@fﬂ?&r ature ranges of
the cell culture after each successive tenperature

shi fOOKE bk Biagiple 16pfaty @r\ﬁéhowm@ﬁ demenstestgibe aifigrey(of)

or l&AM&YiRs M&sucéé@ﬁg@&ﬁber%ﬁeﬂ&%g&g AiRBugd i i1l be'uﬁdé}stood by
preferred enbodi nent the present invention, each
succtbgssiof erdiearps @?llilimﬁhé aip that igpesrdange with shequesers inyspien, three
t hang,t r

SubeganE P B SR Mnnch PR Ab ot fTRRALIE Sl ARGy or
t he gansigeand/dr incegass expressiorcel rmmﬂxtltmdmlmnsdqsfor pieteinse [The
cul t i.f el |
cul ¢ HBeBHEoriERerall bt SAngtICURAR A enck AEvE
phastemperdere shifs mrap belhighkdr oofoweuthan the tmpfdattuue(ym sr temperature
condu0| VIV bi.L ity Of e c | |

cor s tee( eketagihy PR o PRty oBRbikhe e pheqdiebuion
pol y@epbicdessive tgtip@tadira oatempeantuer rangd ik Jovad dgu ateeprecedmg

l evel s di scussed above, the culture may be

shlf?glaellﬂvr%?fl %‘PPeﬁ@mrgﬁ@g&r nore of a nunber of

culture conditions including, but not limted to,

te ratur nolality, and sodium butyrate
\nlg‘l?’éeq”f’ﬁ%(iﬂ‘%’ %8%1Sﬁent the temperature of the

c ul toe7d1s Ehdckér@shce A@m@ieﬂdré@mti@vetnhbxs oaeae bemitions of the cell

duri ngi] t he subseque@é}l‘sro the cul tur

tion
i s neltnredione heeashifted andisussed povsy th ?@ﬂﬁ%ﬂtafeuf» @amﬁr&ﬁora

t hat gibSequOWFodubiAphh@nt&HRBERH YERf 0hiIntr& BRRTRhYEShducive to
range of the initial growth phase. For exanp

e
dur i the sernivakand yibiléy of the efd m@@nﬁ)h@g@prla@f@r gwrgssion of the
expf&%ﬁe& &ﬁ%ﬁ&@& frotaﬁ Iam%ﬁﬁér%gﬁy ARgud gL &ins wel |

within rang di scussed above,

mul t 081 U] di é@ d@@@sqdeqbp@r, thegrigurg piay g shifigd bieshéibipg exyeear more
to i N fiditer ?Péulrl:lcut%%gﬁ& s%cludY ﬁtl dot Mm Ed t%?tefn?&raﬁl?es bH,

expression o reco |nan y pepti e or proteln
[ 00 138]olality, and sudikem b@mﬁetlhvedsh dn pnmlmdlmw,etm femperatupeeof the

cell SulfiFis ?hlﬁgail Xéc%f lﬂs embod %/m 2(?191&{? H‘% 6%3?%%%{ Ilgrtggl;ction

phase Ut Pa desir e
i s pless tiectulthe mmemmmed di mmperamrﬁeorctahﬂ)esataneeange that is lower

in the s bse ent
he. Pet B St S oL R e B bl Pliero Bt diof exampte
r each&mgahmbsmmt proldnctmh Ipadsise OO edxipEess teb@nlmmhrit ure
may har,yest rior to this I M oo0€ i ng,. 35
20067 %&Hixf rﬁﬁsFP porloSge g of s deﬁ? ggc{g}d A SC“SSG‘W?’OVG’

I eqUnGRIFRiscidte fehefatudcdhifts diede epipldyee tmmexfésse@éll tidnslty or
cells thense] ves. For exa

mai nYiaYHEPT O [CEaisExpigE Qo herfscog{h%nepcémepf%e APHitEive

ZOW E},)gll ﬁgc elth asteRmhéeywid thd preSent &¥entiod,; the Oellsday b3Qnaiidbined in
the subsequent production phase until a desired cell density or production titer is

reached. In one embodiment, the cells are maintained in the subsequent production
phase until the titer to the recombinant polypeptide or protein reaches a maximum.

In other embodiments, the culture may be harvested prior to this point, depending

35



55, 60, 65, 70, 75, 80, 85, 90, 95 or 99 percent of

maxi mal viable cell density. In sone cases, it nmay be
wdesiorablse to all ow the viable cell density toprPCceask0a030437

maxi mum and then allow the viable cell density to

decline to saome | evel before harvesti ul ture.
I'n aff B Prodpgionregiyrment of thegrachtiones g fﬂgs?egs pEhg el
the hemkdiesCeb exdfﬁpel ihy oelts%aajmern%ﬁhinw foF @Q@ﬂibdz(ﬂ‘l‘uﬁqe
bef ore harves% the cul ture.

o b O HTT Wohian@a SPABISGEl Aetnit -G 0ot fede SH 30 50 40, 45, 50,

al | oy dotas, 7@r78ved, 85, 98, ﬂ?&ﬂ@%rc@ﬁfdf%x%awiaﬁﬁ cBWbéRMy. In
t he subsequent productlon phase. For exa

npl e

depetfiiertgscsnt MAk be desirable foalowriheviablp gelbdansityigireash @ mppcimum,

the sidahdn Mbw!theyiabid Qé?@éﬁ%@ toglEQWebﬂo EU?@eSl@vel BE‘l%re harvestmg the

tenperature at which t ama$ow1

i nt r $wgree Ig m@)mtrem%ﬁxemnlﬁ lt mey bedqssrab ¢ tocallow thfswnlﬂy cgjedensity

gro 0, 11, 12, 13,

14, V\f% g&) or%eacﬁ ger% ]l_)sf%re kga’rveZmn he gudtg)rle; In some

c as elo1 TSH e hiednbﬁienqybodbeerm bf Td)wed:Sm mgmdwnf ibe cellsmpmdllowed to
i

i 11 8 o ERLE ol BB dBind F s ERER b A IS, por

pr odexaiplndgplending dlerhe mdmaegtramn ofthle ypiéptltud@at dire qtarmfehm

ﬂ]gﬂg %ellqggnt "geo%li ggﬁ este%?)grg ne tgvs zcglsché)%ell%,gl% gg&'vr'l 2nd the

benefntrmsmlgrcomh n&e es&awllst the sﬂppﬂl@me@towm&)r c’cez B,4,5,6,7,8,9,

URTC AR TR L S0 S

depl &d gdwed to@balFed 4 @meeth bymbﬁe ’Rhe bhastitidnef of&M@ﬁ’@ieﬁt inkéntion

m ght a equs to su nt t he cel ulture |

Wi t hWHﬁter%%@r%P ShdsRe Biemurtiong %Wﬁf&ﬁé?ﬂugh%@@f%@aeqdwg on
hav epdiarptidientpedteid peidutiis r etn@ﬁtgaﬂusﬂé nédds oMk kells
culture (see an|tor|ng Culture Conditions' section

bel olRfmsehyeer natively or additionally, it may be
benefooescd B ceREIRRARA IV mhPoSHERBS GARP hedebiBryaS |sbpp¢éi'111etnt1{h€ cell
priot to  the subsequent production phase.

non- $ulya dupige Eesrpieguent prodygsion plasp wiifh mpEicats Othhel‘ medium
necessioherOmatRRE BEUopbRE of fbibbdiiibd b e Whils) FIPLARRRS i

and/ or ot growt h ors particular ions
sodi might bemddarilt@&eouttal seppjmemﬁtgwelé Pultvre wit nphop hrafttlegr
b uf f

b diam EbhBORcR oGO i ERe AUl b SR corl e B e
| ow ¢uiltoeel (sasdh@enomlzﬁ Cdtveg Coraditions’ milcmd)elolw)p Adistnatively or
gl uc t .
sup p?dzlﬁg)ﬁ%l VA )?c ngagfr%gaﬁgé;]f%}/al 3O gﬁ%ilry ko s({égélng;[{}ﬁg %}1 cultu feprior to
cul tthe wlﬁequemmfoducnm plase. tAnB}Onthyltlbgemmlﬂsdle chay be bdfneﬁcial or
cell culture in addij,t,i ons
C Dol e ieheRfihe &t SRt RSt e B aupveh faptors,
conpputidulas idhis €suph aysodafh, cBanW;)ca@iaﬁJ 2@gdbdfam, and phosphate),
PCT/U§6005/030437 to the culturﬁ at .It%@le
t i meQUfeRs SIS PelResdes Ap egtldqs Tagh GlemEpts P figppounds

It NMayalBepréRai 4t blyBow FinBl PYdcHRatAk)Y aiRbadids 1Rfds! dt§lucose or
suppuﬁnentar

er energy source.
[00181] These supplementary components may all be added to the cell culture at
one time, or they may be provided to the cell culture in a series of additions. In one

embodiment of the present invention, the supplementary components are provided
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conponents initially, and provide the remaining

conponents at a later tine. In yet another enbodi nent
wohodehesqasesent i nvention, the cell culture i sPCEAIS2005/030437

continually with these supplenentary conponents.

[ 0018 %%fﬂ &gorda e wi th the present |nv§nt|o
t ot al® Wotit8 86%‘8“ Bleiimes inpoporgional gnaunts, gy japother
opt i embddimdie, ikl be desitabi 0 piRid AN EdrtainfThe@X BBt Entary

the total volune of the medi um or sol ution contajning

t he SUHIPENLRa, 06 RisyHieibaremama comporsais at afqter time. In yet
cul t AothePBH{bd¥@ndnt oPthe Breséht imventfon, the c@ll citurelid fed]c%ntngglly with
25, 30, 35, 40, 45 or 50% of the volune of the cel

cul t Hese sHPRlGReniasy GOTBRANGMAG t he suppl ement ary

C On'pﬁ)ﬁ e8] S - Inl LEkE3ke WiE tl%eﬂrEseEHMéﬁﬁgn Woaﬁvcﬁﬁhé el to the
or shaken during the subsequent production phase in

or detellicgltyra shauideptioially b ket éma mirdml aspins j Ron exgmple, the total
nut r

or es‘éécﬁl?{l?%if/tg% {n?@tﬁm%g %‘clélﬁtl d d?)n%ﬁﬁlg% ﬂ@g\&ﬁ‘)fe ehﬂr;l %’ﬁ‘nponents added
wi | 1to thinetliculture thay had., 2 t3 tén 615k Sb%riéf ISGB@;I25t ¥, 86yt0; 43 or

o AL AL BRIl
I ncl epdipogerityt not | im t ed to t enper at ure

oXyg 0 For _ex

sup pli%g ?ér% nrglﬁe it g 6?181 bF I8t 8° %ngﬁgalﬁﬁitor 81%‘%5% Etgmgr g’ %qu?fﬁ

oxy g;ﬁnducnommhaammbﬁdar ttmmbmhéeeﬂygmn‘aﬁ‘bn @i dispervign dLMItFIQRS to the

that are,_we art. itoring cultur .

condiDF oREST YR e HheaLRER Y BB A ey Skan e artwil

gr eSl]flfdlterstaﬁd/ﬂﬂt iit e, betbage i€ ¢otntr@nﬁrre%ii&y cefrtbiiidntiextnal conditions
ene

or necessary to periodi poni t
e 100 Bprearairo e SUrecguBt g thaat Mg Ryt gmited to
l\/bnl PIDfibrhigkr A ere] m@%ériatié@ efe0 Fdt EdaBipte, ? |c91¥‘§e éd'ﬁﬁolled by supplylng
practitioner to eterm ne whether the cell culture

pr oFRAPRIGPHAE BMBTH Shacis oY BAse pid Qraertiof endE fonteplled With-

SUbOaphioildel R¥ah4 R wilBINGin tRRGrCUl ture i's about to
enter into a suboptiml production phase. In order to

monitor certain cell culture conditions, it will be
neq‘q&g@mgggngggg;l\ggmgyall al i quots of the culture for
anal ysis.” One of ordinary skill in the art wll

unddP8i&hd Inisartain gabodimansy af therpyesqnd ingenttioal thy piatitianduway
cont @y IP%Eﬁ’aal o'r H%c%ssta% 111J>d1 g%ﬁ&r p%ﬂgzum k&ndﬁt?olﬁg of the

appropriate care
contgaiinarcelbenltufed 04@5foring c@ihxnl-lthremoncﬂmglseﬂdawptl‘e Jpractitiorsey to

be b i.al [ nmoni t or rature .
a%ﬂfxﬁnln V&ﬁlethglr th{ g&ﬁ%ﬁt@f algm%d cmg recr‘ﬁmlap nttngcgly%pglgcf %r protein

c eI | at digopiimyl, le\Ieéstr athethet thw edlgure amhmn Itmmtéréme lasuboptimal

osnol ar i or tite f the expressed tide

o7 RSt et b ofter R e s C“B‘Er pfeitong bt

t echrcepues tcﬂt‘emovedrﬂxallqqums bfithe h@ltu’ﬂé for tallibaysmwdnle ofibtd@Wiry skill

one .of ord narg t he hese

con o'P lﬂ?etﬁﬁtsWI ]I-yaij rg fttesuc xgmov% A ppgpnﬂ%éf introduce contamination
into the cell culture, and will take appropriate care to minimize the risk of such
contamination.
[00185] As non-limiting example, it may be beneficial or necessary to monitor
temperature, pH, cell density, cell viability, integrated viable cell density, lactate

levels, ammonium levels, osmolarity, or titer of the expressed polypeptide or
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be neasured using a hemacytoneter, a Coulter counter,

or Cell density exam nation (CEDEX). Viable cel
wdenwiys4say be determ ned by staining a cul t uPETABREPEB30437

with Trypan blue. Since only dead cells take up the

CouRTRsl ettt ReSyidinie Y6 Vpbip Bfep? faf REFATL U oY
n u nmoetinapy sldifid the bt &d mésle thage tdieitibpe Foyr ekimaple, @Bldtldenmty may
g g R S5 PSS B o5 e SR i

or (OEDEXr Vﬁtﬁ%d:ell pesitpepy béleterinipyddlystaining a culture samp]e with
Alt nat . l.evel of the expressed I piide

- TEAgR Bl St B dEnGrens G E SFRAR R YRR S dgpsify can
bl olpe @ytemamumﬁmﬁguﬁ@tow nurf B RS Is i Gikl g mhmnm‘er of cells
SDS- P Western blotti qgﬁ %Wfford assa

LO\Mﬂ}P” %%9@ dygby thetrotaloumper o taklaa fisdprocy HPLC

May cad Buse§ i RASikitRd lefls Y508 Andnfum BOHE Exprestdie
post-transl ati onal nodi fi cations of the expressed

pol Pplypentide opprofintdiamativelncheevel T fissEpisesed PAlyPsHIBHd
gl y %Rﬁér‘lh A %ete!n%meéi)%l etan&atd ﬁ&i@&ﬁﬁaﬁaogﬂem §ké fRh as

I'n general I cal e desirable to
i solcmréasamvaunnacﬂerHSfobGBtgehs,n est@rrl bbﬁm}aaBmdeyééssays Lowry

ex p ?se glﬁ&%ogagé A b Jb%bzﬂlrcgsﬁm 3&\6 %e 'bbl%@imai & ridcessary to

pre ment, express I'ypepti de or
pr otmaingtor the smmenwonﬂmduﬁv@tlwdxf the: eanl&ssed helspepéitl er protein,

andﬁﬁﬁqﬁg ﬁﬁ%ﬁﬂ%ﬁaﬁ??ggggﬁﬁgj as by centrifugation

s afirst step in the
purlflcatlon process. This enbodinent is particularly

us f used, 40 accordance with the present

‘Ie Ptlon FEX TeS e:dIL A6t ods and conposi tions
d es¢oo 1i86p| He peieral riewil typmznlyl teciedabido tlate andlp pliiiflyproteins
As a r ewer .cell during th
o o6 B8 PepltleseGiigrecpppuing b fue Rfssl utehipd i oS
i nt @mbb&i&leﬂﬁ‘die%ﬂpfé&%b@bblﬂﬁpﬁ@dr@ﬂd&tblﬁ|1§ secﬂ&aﬁﬁaﬂe rhdium and
yield of th xpressed pol ypepti de or rote
{ oo rell v s ey brishby b as Bu ferpiReRiper Bleripe fo
pr Oteﬁéril?l%lb Sas B IR dieh th thb purlf&idﬁ&ﬁﬁt@c&@ Tﬁleexhstsﬁm@rﬁ ld partldmarly
this odinent, the nmedia is renmoved and the ho

cel ugefulayhsndised lﬁ@cq()ﬁ@ngﬁowgﬂp@ﬁﬂ)rea@t HrVepiose sines thy @eﬁh%%@dld

as Rofbbsiions h@srenbéa Hebtn R iﬁlllﬁ@&dsémcenmmw SAs kYU, fer
manmal | an host cells can be achi eved any nunber of

measslls gigfuringtheriltues nrorsse ant fewwrﬁ@p ig RIZymes #e fjeased into
ar t whd Hedithd 'Vﬁxgchﬁclaﬁf Eb@tﬂlad? liSdrbHRL th?gllé?cy of tHe %ﬁfespe%%ﬁlpéﬂfbe or

exposure to hi condal tions. 0188]
pol pp¥gini de or protein may be |solated and purified by

st a f ' [

095 ORI Ul e 8 b

2006026 44 Be AGT/cElE 2006k @Bbddments the enediads wmomﬂ argrile host cells

hydrox hr h

cent? ?r¥9s’f’ %th% ﬁol?pepﬁ% ?} %ﬁ F?’e)l sed %% g%%t tst%éqn tf?{%urlﬁc?tlon

pr ecprqmmsat[Jysm obmarbabanyhost dells cavieiakkibved bye@oh nirgbee of means
well known to those of ordinary skill in the art, including physical disruption by
glass beads and exposure to high pH conditions.
[00188] The polypeptide or protein may be isolated and purified by standard

methods including, but not limited to, chromatography (e.g., ion exchange, affinity,
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for the purification of proteins (See, e.g., Scopes,

Protein Purification Principles and Practice 2nd
wadodeioasuss Spri nger - Verl ag, New York, 1987; Hi ggcmms2005/030437

S.J. and Hai nes B. D. (eds ) Proteln Expression :

Practi cal ch Oxf

peq kR uARE Ao el chromalga g el fgH o, St fugation,

Gu i e difEreBtlﬂtselublhtPlaﬂiaﬁdﬂ padcipitation dvidy lang Sthbtfhva%}’dl@&lmg}ne

Met h Vol 182
br od8 B eaT ShRle Py ERS: PO Pubode Byneivtes
For ainmﬁ’bkﬂ:ﬁ&f PhdEdiyon, SPrRFBVeGIRNBY Ydik,N88Y; Igigbias, S Al

pro olated by binding it to an affi

col e&»f% F §f F}@ﬁm EgB’&F%%” tﬁéf cHied! épprgagh @%ra %\t Press,
t hat1999; @h@ DButsdhdr, WEPE Sahdn, KEH AHeBoR JN. f(EdsqnG{tMe to Protein
support .. Alternatlvely afflnlt%qtags such

i nf |P@gﬁ§cgzogo é{eth%m@olo&)bql\get dsiny quy@mlqggy Serles Vol 182),
gl Ut RhfinQP Brass, 196N 21 SRR rab@heRen B fefedRE). tFRr hﬁ’ﬁunoafﬁmty
protein by standard recombi nant techniques to allo

f or chimptostaphy incpartiwariihe pratsiagey bpviselated hebiagine dde iam@mty
affi

o it s oOUE8E | OB S U BN o
or &p# sintiguiary waporb eAliehsirelat affimyy togs %zpln assAngigkbeenza gpat

ord r . I, [ .
o SEh R SR S AR LA b o proc
pr obgsendddd ccembipantriénhbiqtoits aliovefop aasbflptuuﬁeatxloy byl passagedbver
our PRy Sfrut ol Srcie BARie Sy RSy sutton
ord Iﬂualnge (@MSH) lbuipet)ﬁne papsstatIWIok hprai}i)pn ety &t addet at artyhﬁ all stages

¢ )ﬁgq‘t&ﬁ@?rrtéfrl %%%”o‘? % iﬁ%@%?%ﬂéj th;p ,!,{pgptéf rprtpg,otgﬂ diring the

p ur iphiifichtioh pRceRaPAtaSs mhlbftm% Be p@ﬂichﬁrl? desifetMiihemcdlls ehust be
and, t he

ol tid otei.n i ress
P o SBER t difer U iR e B 9 TR OB REMidk B Erofgiy ne of
g I O\WAdindri IR bit ¢all aﬁ%diaﬂé b tﬁ@sxahﬂﬂll&%ndnne&xﬁrqhaw1 vary
referr d enmbodi nrents of the invention, produc

poI pRsping €8 ths chgiagieeetike RATYRePYNRRE PRt ma'aed?%@e@ the character

act 'o‘fth"e)éel?é’l?orﬂ\k)dhhchkﬂ‘i‘e poiRkptidel of ptdidn isRkpRHeaAtdnd ‘fheQ:f)mposmon
pharmaceutj cals. |nventive conmpositions as descri bed

abovéthgaredien 1ndﬂl?w}hﬁh§9@}5é?@r‘i§0%(nsubj ect or may first
be formul ated for delivery by any available route
incI udi ng, but not limted to parenteral (e.g.,

lptige8r mal ,  subcut aneous, oral, nasal,
br 0 g&ﬁ,ﬁ )
tr aﬂ@%%jos afmé e@lte%fr,e § bt vag| na tﬁlér %8&{2@1 1[imlr)f\i/uecfre]d tive

phampnpetidece pr@:oinp vl llavg pharmygilegi¢ dojivitneddiolid! beasseful in the
pu ri Ielpg&lgnol)%/q%gﬁﬁécgﬁlcglrs dfh Qﬁtg)re ok X(?Slt?({%é ?9 desér?bed above may be
c at ladmindstqgred tprasubjeta tag irstbé ﬁnmhkatedtfm&mhp@y bg bRy available
surfacta et.c s . descri 0 ation
it FOSE DR B o Qi S BtepFaR e St e SR8 molp
2006\&&2@4&515 Al hﬁﬂ@%ﬁ@ﬁﬂ@ﬂlahﬁhﬁ etﬁhnhdﬁftﬁalr(tdphﬁl) transmucosal,
! ﬁ::]' Hagfng g/h an gu%gst gg@ﬂé%sﬁa }calecogwrgflpﬂbsgypxcally include
ant ialpaafier pcﬂypegmie d@pidtéit BYRbss@DRGh 8 manGedlan el Ritgla delivery
agent (i.e., a cationic polymer, peptide molecular transporter, surfactant, etc., as

described above) in combination with a pharmaceutically acceptable carrier. As
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absorption del aying agents, and the |i ke, conpatible

W th pharmaceutical admnistration. Supplenentary
wacbicesasnmpounds can al so be incorporated i nt 8CTS2005/030437

conpositions. [00190] A pharmaceutical conposition i S

fornmul ated to be conpatl ble with its intended rout
of awed herejn thedangrageSphamaenytically aserdRIeSPBIFE laglaéae%salwems

par %ﬂ{?@{sﬁh medanaaﬂgsg Qﬁlbacte.rlal %H&’&Hifﬂfgﬁp&g%nﬁﬂﬂitbrﬁ@&ﬂdon

can | onmponent s: sterile

di | wesrrptinclslazingneaenss: ancb e |11hj> sempyidle %h pl??émwpmaﬂ on,

i xed @il P%%%‘emélnﬁ actidd X&ﬂ;o%ndsgluaﬂ GRS b fhcorporated into the
propyF%ne gPyco or ot er synthetic solvents;

ant idoapr&amral agents such as benzyl al cohol or nethyl
par ' ble with
o 01 DY st Pt eERLe ool @D ERARLRICE (K cnitaible with it
et hyihendediraute ofdtdetinisteationi Solatiorg;or busbénsions u@dc,fw pagenteral,

acet.a tes or ph 5] hat

adj dgﬁr?‘féﬂ?aq’oofr S’?b }%8 Ty PR a‘gagéog'% tm c &g %Oljﬁ&?ﬂems 2
dext src@isedﬂqaht so&namr&tadbumjeeﬁbmvseﬂhe aaliridis, ﬁxedaaselsoly@ludﬁne
as h Ioch acid or. so

par Yo@ ag yﬁr@&d)g%yq% g&ygﬂldcg é’%eégp’&ﬂ}%‘% aoqvenl-s antlbafterlal agents
di sppsRiY RnsY bicole or mth@m;batrauehg aftis@davisalich mst&rhné acid or

gl ass or _ plastic Phar eut.i ca MpOs it

sui t ¥div l?lﬁ}lﬁ'iefﬁh@@{l %nﬁé'é"ht%?ﬁ{@%“?{)am‘ﬂgﬁeﬁ e atcédr' 8?%“
aqueQErp assé%lat‘dfeb Qﬂ?ate(s"éﬁ* ?ﬁ&pﬂ\ﬂés&ihd agdniiotthe @djudtrﬁﬁlteff Sy
and sterile powders or the extenporan

pr epBehas S@ﬁlué’f Cl%‘tréile ioF dextiopt Jitheanded “EfF‘?B’HE agjfls or bases, such
di spg @hl%ehlof@éimd biNolRUERASKI @RI B b&bAtak] HBparfibntcapbe
carriers include physiological saline, bacteriostatic
wat eqmclo@d@n@mﬁ@tﬂeg@rﬁmsegp‘gmngp%grglﬂﬁgﬁgoseméals pmade of glass or
phosphate buffered saline (PBS). In all cases, the

conposi tion should be sterile and should be fluid to

t he @me Plramaqsyiispl gqmpqsg@m suitable oriinjeatablpssitytipadly include
pha r ide&?sl soluftlgl'fﬁ"@,h%te' v%é ﬁle?&ﬁﬁép@rs%g Qﬁd §t§ﬁe powders
cond |on FRnUT act ure and storage and

pr esfer theaxmyabiastous hparetiereefisteaild inigctakle SQihtIQﬂS or dlSperSlOﬂ For
m cr oorgani s

gen EPE.P l’l%)lhs a m1 éé{\%aglﬁ gg%(rié (gdﬁ‘lllés 1n@@ge gﬁ'ygg) o\glcjapsalme

di s pbac&rlonatmchterm:reomphm EﬁTHgBASErPaewamp}',é\T T) eeplesphate

ql 'Q?E%ereg%‘a’ﬂr?e?@gﬁg"%gﬁ?g% 6 ¢ éxﬁ%on? ouRf RRY S fha should be

|'i kejluid aotie sxikitalit @asy syltlmgabﬂ;lt}t chmtsa d?referrél’d’]@apn@qseﬂlcal

2 colrrilgtana e et O rond s SHERRE Ry Sl Eadi e R

I eqUbd BieseP@t ab4ih< t1l coftamatilgadtias of Micrabrgmisnsisoch asehad.erla
by the use of surfactant Prevention of th

m cr &k yag dhgengraly tllfzerelr;g% FavigrFapve & solvept, e (%spersmn med0 ium
ant i Bagdigh 3br e%@ﬂgl@n\tvbtgﬂl Bliadol 306/ Sor efx@ﬁlpl%ngr@, propylene

par abens, ~chl orobutanol, phenol, ascorbjc 6\%?
t hi nekedaand ligwid polvetheylkee glyagL i hedikels and guitablp mixturgg thereof.

WO qu é%%ﬁht?@ﬂ b5ARRAR A0k BdxantpR, BY Bk @ESSH cobfing such as

inclu toni ¢ agents, for exanple, sugars
pol ywctﬂgmdjyghesm@lntea@ce of the required particle size in the case of dispersion

and by the use of surfactants. Prevention of the action of microorganisms can be
achieved by various antibacterial and antifungal agents, for example, parabens,

chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In many cases, it will
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manitol, sorbitol, or sodiumchloride in the
conposition. Prol onged absorption of the injectable
woaopared4s ons can be brought about by incl udi ngCruskiwes/ 030437
conp05|t| on an agent which del ays absorption, for
npl e, al um num nonost ear ate and eI atin. 3JB ?
St orteipasfpablé e MEIES SelobRSES & PHBD BB og! fonols such as

| ncahAfoRLbMBHL BB dhlkfe i@k YRBRsiA. Pfolcﬂfged Qd»sﬁrp|t16n of
the required amount in an appropriate, solvent with one

or dhe Birstablercomnogitions et badbrevahs akayt e ingludie ah g éoma%sltlon an
req %ﬁ%ﬁ%hl&ﬂhél%‘é@gmgﬁoﬁ | fhof S gle §lh§1‘iﬂuH fA8idsRBrate and gelatin.
ne n

di spersions are prepared by incorporating

t he [001921 i eBterilgdnigqpabie sobiwions canb@tpéqpﬁreé%ps RSQESERtNg e pyrified
ma i
T Al AL P S, M o
ot her canrhimatidh: efingreflientyenurxrated ehwrms aequited lﬁ@iiﬂ@v ed jbyj filtaksd
case of r

i nj ec %ﬁ‘ ‘(i-L‘O%S é%e%gt‘lgg%m%?sp?rﬁlg% arE P%P%g B%@ﬁﬂgggtlgé th%'i)ﬁlrlﬁcj:da
pre p;miyqiepmde cmpmtmaexmmsﬁf from g neantnalian edknedntpiarsterikhvablele

t he act d
2 Vg4 PrgPa el MRS leiloalaf fbients rom
st erfhbg-ehimtareddboel Ui ihooase€ stedie poiv@mﬁﬁ]thecprqjaranon of sterile

conposi tjons general I i nert diluent

c o DizciahiE PSS  prefyrsd Sttiogs B b PecHlon Ao aF M e hnd

adm fgée‘ié-ﬂﬁ}lhhgwmclz ?hgld@ o tbb\fvd@@fﬂ@aymﬂt hgrdtﬁemlplusfanphcﬁilmbnal

can be. incorporated w XCi S an

f or nissied ‘&S‘IGQ‘F%t frqm 68’?‘?&5’“ yéﬁeplfafﬂgeﬁﬂdégﬁm ﬁ‘erwgm atin

c apsr,@b@% Qoall cEAPRABIS bblIg Atk a@ ukm dauepar adedillé Bagrier.
uid carrier for use as_ a nout

Phar Feidkspureese pioradhgansue édlmnrf&rﬁ%l %@H’P@ed polypgptige or
adj uyaRin dRtHEe ﬁdc@}p%ra@@rbvlﬁﬁe)dcfb@énmg ude iR @etfordf ofttiflets, troches,
composi tion. lets, pills, capsules, troches
and ertrapiuilgsee. g:agpl%@rwwws afyal spmpesiions pangkiorhg prepared using a
| ngr gy %an%r foPlise. a5 Q%QIH%% olﬁhaﬂna?deﬂ@léaﬁf/ c&ﬁﬁdﬁﬁ% ‘bidling agents,
bi nder such as mcrocrystalline cellulose, gu
t r agacidtatjugant gafeainis san bmineledidrisoprt ofile ﬁorasosétoar dhe tsplets,
I act [

ng ik ca}?suge it%&;h&s g&ﬂgﬁﬁke @Q‘F&txtaﬁé{ﬁrbf ZhZe fgil&blﬂé Engflichts, or
rmg nasmpmndsstfeamlae ngnreSt binderesych as ngiciodeystelline e¢lludpse, gum
galclr é‘%g%a}é E)rlagl:ef 1§,r eglheg(mg%%t su?‘] g%\%%hﬁ&l lgcgos%gé?@igmﬁﬁ}ﬁ%ﬁg Qgent
pepparcmam}gmmhy Primegdl c:rycbmtsea,rclna hdxrlamg sudh| aamagnfrsglm
iF ﬁ{; g%,,ltlﬁ%%tggg §t§5)ge%t ég él?c{gntl SI%IP %ﬂe/cr lgiéal)gsﬂrco? @ﬂ)txla e'c? suvs§ e emng agent
gast siRhat axkdsaat satchath; (ﬂladYaOdSrlﬁgCagelﬁmhamse)epﬂaﬂﬂmptrmecﬂiyl
[00194] For adm nistrati [ t he
i nvefflicyatecyifsaer pﬁmﬁ?gcg \ff@o%%r %ggivﬁﬁyé’aay advantageously
pol y pRelpbae: agéntpfoqh@me 8e4B11iB5W Bitin feQuabtaoimteytinEll tiadand@r o
line and a_delivery agent are preferably delivered in
t he PHRASCAPSHPLMer osol spray froma pressured

cont gjped) o Foxddd%ﬁﬁ'é‘t%&)n Whiihala6i o) tisy 1H$enﬂv§¢6n‘i®§1|t16ns comprlsm g
propel lant, e.g gas  such as_carbon di oxide

nebup puified pph@emrd@g% Botaim aRess I gya R Mapgialan §F1141§!‘3W3§‘ a
20066«9%%143%61%%% H%%@E/d%ﬁ%’r&?m the form of an aerosol spray from a

pressured container or dispenser which contains a suitable propellant, e.g., a gas

such as carbon dioxide, or a nebulizer. The present invention particularly
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contenpl ates delivery of the conpositions using a

nasal spray, inhaler, or other direct delivery to the
wopperozeqad/ or | ower airway. Intranasal adm ni SPCRUSBIVS/030437

of DNA vaccines directed against influenza viruses

has been shown to inguce CD8, T cell responses,

i ndi RIS t?%w%w of 95 EPmRAsHionT BN RaselshY 18Ty At they

t r acdirecedelivaty@o the ubhé adIeiNo 6l diRly € thtMashNddiihiGit®n of DNA

and the delivery agents of the invention will enhance

cel | YRcaiRes fitestied agaapst BYINPHg Virasce Bastbephshompial indesr DB cell

the jegpoasts] iaiichtt tha QMRS sdnd 2 fs FAAPFESIRTy Falt¥hn faké
pol ypepti de expressed froma manmalian cel ?] | ine and
a del_BNéévlgﬁnélngﬂre%whfSé@m!aaé the daldversapggats 96 thedyention will
par tdfmhRR cERlardBfRS A ccoRE 5 bfi{ ﬁr?%rféwgilmc{n%)a@ﬁé invention the

a
System c admnistration can also transnmucosal or
t r aneOIPOREPNS qeEWNISing Fowrifiadnofpaptisls gkpressed framadrammalian cell

o piieSht 3deiny BEAFRE Al AIRL ARl Bl he pRick0 oy BAGL 1
penetdngnisigatine general ly known in the art, and

i ncl fo - tran C
aaim 02T at s oiEt gy Eseffor S HREUEBP Fnmyope o gl
aci dmems.i Vattranegsucofalangmsdesal adnédistrationf peattrams aparopligte to
acco i shed .t hrou the use of_.nasal sprays o

2 oo BRbA TR £t ety R SsP R o R Riows R BpBlryngare

pur i genedllphhompeiptihatet, and pclole ifsr exanple dot iragmycagent s

are fornul ated.into ojntnents, _salves el s, or creans
as ’f’g’é‘H‘élF%?tWa (&eﬁ%g\%?tsl, hl?ﬁ‘tSﬁ S, &P‘i @s%g@ie%ﬁhﬁéves. {“ransmucosal
C ONMPQIB ik @dion abedcSOMPIBhET BRAEE theiude bheisdl 9prayOdr

suppositories (e.qg., j th conventjonal_ suppository )
base¥PRUUATISs Féb@%%sdmm adminjsieptighrtas PyIficd @pivaeriifle gf protein

r et efdideivey S4E afr@fonﬁ@%@int&&ht'nve@lfsysal\[ee%ﬂe%ﬂtbrhdréhn@ra@
W

enbodi ment;, the conpositions are prepare

car _rgeéP@“Yk‘_éFtWW!ﬂPe_ arprotect the pol ypeptide or protein
agai [0819¢] 2PTEk @hnip¥hinats @R alké BEbbpRePLRIN fofitH %hs@%os"i‘toriesd(e. g,

controlled rel ease formul ation, including inplants an
m criéheanyenijoanlsyprsitory basgs sush 8¢ eqpea bies dedyetaerahycerides) or

bi ocopRatd HlefaLR: éE?a‘iﬁel r dbe used, such as ethylene
yari

vinyl “acetate, polyan es, polyglycolic acid,
col [[R0EH] phl opg emhodiment; e cempbsitisob gtie peaparsd adthcarriers that will

Met f [ 0f ' j

e e L RIS A e Rl ORI e b B
can @htollddgcletredomedhtionmandingin pjanty amhnAbencapsulated delivery
Cor por. har cal ne.

i op. and a, .P utjcal s Li posonal
S SREnS BioARe N L AR EE Sl Rt Sonn bl e BRI
cel | @nyliatdtatapobahbyizidesa poly flpetilie acitlocollagenl papdrihgesas, and
can al so _be us as, pharmaceutical.ly accept ah
C oL gre S Bleais B BraPRAGIL o e PR S il B papgtsat o
KnowRodeGkille® #eths kit] TROmaterididenalsh be bbtained adHherciadl$ from Alza
i i ) .4 2,811, 42
gggg(ﬁ%g%gg{@n@@% ctsygé’g%tgy%g%@ggs; Inc. %ﬁzlp(’)sgmaf suspen;/i%)ns (including
liposomes targeted to infected cells with monoclonal antibodies to viral antigens)
can also be used as pharmaceutically acceptable carriers. These can be prepared
according to methods known to those skilled in the art, for example, as described in

U.S. Patent No. 4,522,811.
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[00198] It is advantageous to fornulate oral or

parenteral conpositions in dosage wunit formfor ease
woho@das4asstrati on and uniformty of dosage. Deeags2005/030437

unit formas wused herein refers to physically

dis units . suited s uni t ar osa
0 SRR TSP S R AL SRR B n s
pr edmitt€srim foeebsq oBadnihiétratfonadd iviermixg bﬁ/qhﬁp)gd d®osege unit form as

0 et G Gl P Wi Sl ) BSLERTI g
pha {stmjeaw@ b@@éatédgééfch @hit gcﬁrﬁélfl‘ta@h predeedhydxphbiger adtive
prote expressed a r ng ot [e nt 1 nve 1 QN
can DOLYPSRIF AT B0 CPISHEt P PERsdcs tﬂ? ey Bty gffw in
di f fagdoRntioPR1th @RSedifirel Bﬁﬁi‘ma&utléaﬁ?aéthéred e.g., one tine
per week for between about 1 to 10 weeks, betvveen 2 to

8  VAGI0Y) pkheebieriislsor Protainexprosgediagcordipy i th present gyvergion
veekgn b&idminitRfed vidRY i ldIS Y ovél ditferdRiPeRblARintd 1t
certain factors can influence the dosage and tim ng

r equbquiigd.tece. quf ftignetriey wegk for keitveen abojlde 0 Weples, b‘%}wa@ 2t08
but Vﬂ% s, bkiWebLihouPs I PwedY, earbbﬁM 2%”6%69% efeddfe Qlfllled artisan
di sor previ ous” treat nent eneral healt

and/voitl aageclat& thah eerirbiaetors, calamrdlumcn éhe dogrigs @ad émmg reqwred to
pr es f,

?@Et ve?tpe%{ QLJI%‘%ctétn?]cﬁgﬁ elslcgtrh e Vﬁier@gévr?meﬁaﬁ tlk disease or
| nc I dns:bedea, pswmgis ereamezatsmbn geroral héalth radigr agaoéthe sulect, and other
inclyde a_seri n |t
und ecﬁsse?seg arets?{lét perr)arllafp{rga%%en gé séub ject évi?th 1:1 gglkgeepnqu Blﬁprmﬁm as -
pot emqnbed hérbia cpoinglndpth sidgle aeatpienitog, 1n nallnyl casey; can include a

o S0 arteR BBt B E s srea Pt b Rlog g ick Moy depend
dosagpon ﬂtelﬂoteacy @ﬂtﬁé@élﬂ@eﬁaﬁdb cdep@cbtéle @nd mayp ommailysbe tailored to the
achi eved, |t,.is understoo Elgﬂdrglhe speci fic

| evdiarticfer i {piggh fon APAIE Grp" abfre %ﬁw‘@é*a%ﬁases until a

UpOpréseléeated GésYre@fesﬁﬁﬁE @faShievedC Htuﬂumrstdﬁﬂ tit the\/spéc}i'ﬁ@dose
the specific po@ﬁpepude Qr protein enplo Eq%
bodylevehér gy parfieitiereaimal & echmay depgagd up et

subjigatiding e abiivi® o‘ﬂhe%?é'ﬂlﬂd Sy Rt br prdté]ﬁ’ eﬂh@lé@@d @fe age, body
adm ni strati on, excretion,

conbveight @ﬁera]ah?@m@ rendenegd dist of thesubiess é*}edﬁ“eo‘?f aa@t“}‘?ﬂ'aflg?“
to kH':(e FRe&Wralfistla ?&?%rat-g'&?eﬂéfﬁﬁ Nny 'dﬂig%mb%tlon and the

i ncludes the use of I'nventive compositions f
t r eadegtsaof efpressinh anestiviantorhginodulatedor di ngl y, doses and

B L
phartmtmﬂnogﬁmonhmuamadm@ls néccoamglard@eesmy nﬁﬁwﬂwﬁﬂﬂlmlmwatlon
exa )

o e BB o SV B R e
Pr ess nieBisidie. Giﬁﬁbﬁ&lﬂidﬁ@a fo2aX) for efiﬁ@ﬂ@,]@ AdameR.i(edk), Veterinary

phar paceut i cal ositio
Cont gt el THREpthansTR0n i N FRA e 5w
I nstogusgi7aps 200r. adm ni strati on. 43 WO 2006/ 026445

s (B0 6B SO RO GE R G I & eine,

pack, or dispenser together with instructions for administration.
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only and is not intended to be limting. Alternative

nmet hods and materials for inplenenting the invention
wandeakeasaddi ti onal applications will be apparPemtustms/ 030437

one of skill in the art, and are intended to be

included within the acconpanyi ng cl ai ns

Exarf%21: Herfaisecine deseiRianis fode uaﬁvﬂ%éjﬁ%ﬂ%ﬂﬁ%%{“&ﬂve

Pr 0C&$FarldA0RA Htenticd &l Bd 16mihe.f RAerRaAlve Mdiioas @fﬁcBlﬁﬁtelfiﬂf for
cultivating cell lines have several drawb

i nclimalemsntingthe inyentionand alse pdditiengl anplieptioss %i erﬂPB*lr%‘F to one
the JrepiiSn tRdril 48 ard BRHddOAD bS RRAIRY wRAMITRIERBEmpdRying claims.
| arge-scal e bi oreactors. The objective was to devel op
a batch nedia for the production of proteins of
interest in |large-scale bigf J&F\)@lﬁ that requires
m nimal feeds. Materials an ods [00204] STRAINS
AND MEDI A:  Chi nese Hanst er O/ary ( CHO') cells were
8 r P inst
or AARHER Tt A5 TRAAGAGRE LRV PARRS]
C eI I [@0303@ s eEradigbhiriaal- l:atchadrocesmtqr caltivating gelh\lingsthow sexeral

00 B S S Y s SRR A

Medi nesal forap\sﬂzlall/bthpnnrﬁ in/\larg-scaje‘r’pmreadofso fTh¢ blgeative was to develop
biliti hi .l d ity i, |

The tiiSoerde GhRBrGRBEE st SGRRR ME G bt

ar e thhtst@ret minkablfeeds. Medi a are made by addi ng al |

the conponents save for FeS04. 7H20. The nedia is then
adjusted to pH 7.25, the osnolarity is recorded and

Fe e ribld Odheriblen added. [ 00205] CULTURE CONDI TI ONS:
For flask e nents, anti | s re
ohakBV s kS TEABEAN B ERIA: ks Hhmste” putts 6o et e

ex peédg[ﬁ“e@ﬂe@ to expibd a BoForantiBodyedeRingl P¥WithiaRd BB keAtiktdIn
2 days, pl enmented daily with elther 2% by vaolune .

of 2BNON (intiiGPI bealsAdared Iqnpangt el Neugalizing Adtibogics gainst
Zf 165F-8\d B Thekekad b%26640@ﬁi3%2 AGIWAﬁn GD¥-8 LR Wekd $ded to

days, celTs were grown at day 5, cells were
shi f gt new beteh medjap m Q;Amb]ygd;qpma_wgp sompgyEqd t}or their abilities

sanp o%ﬁ;a;%?lr gt &h%@nsfltér%ga t’ﬂﬁlllg}“ I fdich 8@sntﬁjons @th@setnéedla as well

anal yze or-am no
gl ucoddedivi 3gkalistadiind'able dv Medlia adeV@ '20’@16#1@ Algpseomponents

PCT/
T RPIAINATD, Tud SRR % e
Ami necddedimdifgl O, A Orgvelthemnddel. L nm

[00205] CULTURE CONDITIONS: For flask experiments, anti-GDF-8 cells

were grown in shake flasks and passaged three times. For bioreactor experiments,

anti-GDF-8 cells were grown in media for 12 days, supplemented daily with either
2% by volume of 20X Medium 4 feed medium (Table 3) or 3% by volume of 16X
Medium 4 (Table 4) after day 5. For the first 4 days, cells were grown at 37°C. On
day 5, cells were shifted to 31°C.

[00206] SAMPLE ANALYSIS: Daily samples were taken from the cultures and
were analyzed for amino acid, vitamin, iron, phosphate, glucose and glutamine

levels.
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al anine 96.03 1.08 17.80 0.20 24.87 0.28
1186. 99 6.82 347.97 2.00 423.43 2.43

W@ 28065864576 75.00 0.50 173.90 1.16

318.53 2.39 26.20 0.20 52.72 0 40
70.19 0.40 70.01

0. sthbil 5o

ar gi ni ne
aspar agi neH20
asparti c &CTaS2005/030437
cyst ei neHCl H20
0.40 cystine2HCl 297.09
mposiiogpoigdedium 3, Mgtligmznind Medivm $58. 59 1. 08

29.[40 0.20 41.08 D. Z8 glutamjne I89Z2.40 ]1Z. %%diidG3. 9
7.97 1162.40 7.96 gI y,ﬁédﬂ,ﬁ, 195. 88 1yeafiin30. OO 0.40 35.92
O 48 Ibl'l DL I‘dl IICI IILU \.I[.;g 10 v 7R /Ip. nLn 22 ‘75 QJ
0.36isoleucine 623 634 .76 104.99/0.80_151.9011.16
| euci ne 827mePels 51 Me4] 09 MMg0 T¥5 /69 MM B2 MYk nd
945. 96 5.20 14990 0%30|21818g 11720 | neXH2hil onP*§e| 29928
1.96 29.80 0.2¢n53. B899 | 36 PIagn el ani redo 4282362 2. 868
65.199 0. 4esp&8nBLo 0. 60 prol1ng 372. 25 3.24 68.9P 0. 60
96./40 0.84 sering 9,%9 Y1 8 s R4 126,00 1,42 2—233@ D7 246
t hrieenine %ﬁﬁm&ﬂa"‘%ﬂ 94990186 132. 8% 1 5 v
tryptaophan 159 1;8}'-?34 6 ()?()39 ()§6' 8 QCEP) ‘L4327 i
tyrlosi neﬁ‘ﬁfﬁi"ﬁﬁ)‘*zg 50 &0 ». 15403, 7% 4d*145. P3' 0. 56°
valli ne 505.%¢°4"%p g¥.009 0.80 |1392287 1.°82| 2P n§20
ng/|L pM ng/eltemidAcidy/ LIS§SN|  bi 6®8ijn 29400 8.921| 0. 408 0. 8228
0. 36 1.49 cabwwirioen paeiol henade 22362 46.92) @62d| 4. 786
4. 03 8. 47 choldnei€ CchbHeBl | dE1.B (. 630.0030. 040 8. 98954, 60.48
16. |TT T Thistdide-rchQb | C st §f 251.49 586084 2.03p | 0. B.7 fi. 1036
10. BO—TTTOST tuch 8- 38568547712 8209~ 9% 22 6% 125479
ni cot+-nari-de 1e(D)'c" SP Jshn'l ° 26.n: 1|§49§ 3'0581 2972%2‘ 1.32
perdgxaL#Cl—1T%§ §¥ 2.00 %.85 149 9.gz
pyr Ldoxi an—HS'nﬁ. WG %7 05' 3 0145{9& ] E%UR IEBBB 120
ribafLavin 298| 82292 089 02%011. d&° |t h°AM nefes
21./51 63, gaevRiaMe g 4263192 4% 164341 ami 40 B12%%6' 93 8%%
0.78 0.58 1.32°m 09 33%kor gatt*q S&Ps nd/®L | mrity L Aff
my/[L nm serine 904.71 862 | 126.00 120 | 273.07 2.60
threonine 513.39 4.31 94.99 0.80 132.81 1.12
tryptophan 159.32 0.78 16.00 0.08 28.99 0.14
tyrosine-2Nar2H;0 560.81 215 | 103.79 0.40 | 145.10 0.56
valine 505.36 432 93.99 0.80 { 131.17 112
Vitamins mg/L HM mg/L HM mg/L pM
biotin 2.00 8.21 0.20 0.82 0.36 149
calcium pantothenate 22.02 46.27 2.24 4.71 4.03 8.47
choline chloride 87.67 630.74 8.98 64.60 16.11 115.92
folic acid 25,95 58.84 2.65 6.01 476 10.80
inositol 123.39 685.47 12.60 69.99 2264 | 12579
nicotinamide 19.60 160.70 2.02 16.56 3.61 29.62
pyridoxal*HCI 1.99 9.83 2.00 9.85 1.99 9.83
pyridoxine*HCI 18.06 87.67 0.03 0.15 1.67 8.10
ribofiavin 2.20 5.85 0.22 0.59 0.40 1.06
thiamine+HCl 21.51 63.84 217 6.44 3.92 11.64
vitamin B12 6.93 5.12 0.78 0.58 1.34 0.69
Inorganic Salts mg/L mil mg/L. mM mg/L mvi
CaCl 115.78 1.04 | 116.09 105 | 115.78 1.04
KCl 310.94 4.17 311.77 4.18 310.94 4.17
NazHPO, 70.81 0.50 70.99 0.50 70.81 0.50
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CaCl 2 115.78 1.04 116.09 1.05 115.78 1.04 KCl 310.94
4.17 311.77 4.18 310.94 4.17 Na2HPO4 70.81 0.50 70.99
WO 263/02601481 0.50 45 WD 2006/ 026445 PCT/ US2005P0BA%2005/030437
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95.|00 8. 60NYEOOHC My PSR 28. 59610, 3623, 617D | 3(3'438| 53283
0.30 NaHCOZ »0%0| 0042881 @440. @®329. 041 446700 29404
Trace E egwma-wg C ndkPa/ sy po/ C{nM  Spdi wm@ 95.00
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QUSO4 2. 69 16°80°0. 89| 00 20519726006 SO 4eabbo 1200004
11, P4—45—00— 7483600 Fe504 7112025031 85900664
830963021 45 1542 85 8549 81 7nS04. 72100 27584 73
0528, 82 136 hRePgn 1951353 "M 489% |sa "mscH¥bh o Bk
1. 50 0. 17%4unPepa2si S oHpl %10, 0007392497 | 140 %0 %
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SnQrZZH20 disd8+0 80112 Ushd Tiher Conponent s nghd
PM SO YO LSO & [ 2sbellls P2iatlob T 2o
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0. 09_0“24—%2?%"7?3“"%“ ICl 4 10221 0816702 48
15.89 linder'é™agi 0722 %558d o204 [0'*9%? ¢ §E°H | A1

thibctic acVeoo86 2. 8 |0. 105d. 49 0|14 0. 69 B¢l ucdde
( DekTr 0Se)NaZB088043 BOD() /. 8227d150. /2 3417(. 6408 1 042891
61305, 7TtNH)A,2%0 (). 001.8400. 08 |2520. 00 T nsyl i m.254. 00.60

10. 12700 ®add, ym Pys&yvat essgd. 85 498. 63 |55.088 | 493586
54. B5 498 6Fso, s Ul tSoand Congusions 0.13 0.49
SnClx*2H0 0.18 0.80 0.12 0.53
Other Components mg/L uM mg/L M mg/L M
Hydrocortisone 0.23 0.64 0.04 0.10 0.09 0.24
Putrescine«2HCI 6.48 40.22 1.08 6.70 2.48 15.39
linoleic acid 0.22 0.80 0.04 0.14 0.06 0.20
thioctic acid 0.56 2.73 0.10 0.49 0.14 0.69
D-glucose (Dextrose) | 16039.43 | 89107.92 6150.72 | 34170.64 | 11042.24 | 61345.76
PVA 2560.00 2400.00 2520.00
Insulin 54.00 10.00 14.00
Sodium Pyruvate 54.85 498.63 55.00 499.95 54.85 498.63

Results and Conclusions
[00207] Figure 1 shows that growth rate of anti-GDF-8 cells was similar in both
Medium 1 and Medium 2 in the flask experiments.
[00208] Figure 2 shows that in bioreactors, Medium 1 exhibited a significant
increase in final cell density and viability over Medium 3. The final titer also
increased significantly, from 551 mg/L for the platform process to 976 mg/L with
Medium 1(data not shown). Temperature was shifted from 37°C to 31°C on day 5.
Due to the unexpected high cell growth, the cultures were fed daily after day 5 with
either 2% by volume of 20X Medium 4 or 3% by volume of 16X Medium 4. Thus,
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Materials and Methods and Results
[00214] Table 2 lists the compositions of Medium 4A-1, Medium 4B, Trace B

and Trace D used in the formulations of Tables 3-7.
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Materi al s and Met hods and Results [00214] Table 2
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El enents Trace bimnists Medipdaiueel diumgiB B D D
Ar-ro—Aeds—rgf—wmg - —Am-pgl L L —alanHhpe
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lysine*HCI 182.00 1.00

methionine 59.60 0.40

phenylalanine 82.50 0.50

proline 69.00 0.60

serine 168.00 1.50

threonine 95.20 0.80

tryptophan 32.60 0.16

tyrosine*2Na+2H.0 104.00 0.40

valine 93.60 0.80

Vitamins mg/L HM mg/L HM mg/L. mM mg/L mM
biotin 0.41 1.68

calcium pantothenate 4.50 9.45

choline chloride 17.90 128.78

folic acid 5.30 12.02

inositol 25.20 140.00

nicotinamide 4.00 32,79

pyridoxinesHCI 4.10 19.90

riboflavin 0.45 1.20

thiamine*HC| 4.40 13.06

vitamin B12 1.40 1.03

Trace Elements Hg/L nM mg/L UM po/L nM Ho/L nM
(NHa)6M07054°4H:0 1.24 1.00

CuSO4 0.43 2.69

CuS04+5H,0 7.49
FeS047H.0 ] 834
MnSO4H0 0.17 1.01
Na;Si03+9H,0 140.00 492.84
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hipcti

@M Medi um|4. The

medi & f1OF%Ul at%%hm f or

4

POX Medi um

H-guSsePegivieded

in Tab

[ e 3. Talodoeoo 3. 5553X

Medi u

4 feed

med

I'a wor ksheet .

Part Conponent

unt Unit

I Medium

4A-1 31.120 /L NucellinTM 40.000 mM /L H P stock

298 Mediumid/ | Selenite Stock 2.000 nmi/L PVA 2.400 g/L
N@b@l@?‘”ﬂ% farst@bfkedtrited MIHPNad h@@@e&&ozogd Medium 4. The

media formulation for 20X Medium 4 is provided in Table 3.

Table 3. 20X Medium 4 feed media worksheet.

Part Component Amount Unit
I Medium 4A-1 31.120 g/L
Nucellin™ 40.000 ml/L
H/P stock 20.000 ml/L
Selenite Stock 2.000 ml/L
PVA 2.400 g/L
NaH,PO4H,0 2.610 g/L
MgSO,47H,0 0.430 g/L
Aspartic acid 1.330 g/L
Glutamic acid 0.588 g/L
Linoleic acid 0.840 ml/L
Thioctic acid 2.100 ml/L
Tyrosine-2Na (Mw 225) 1.790 g/L,
1000X Trace B 6.000 ml/L
Glucose 100.000 g/L
Glutamine 14.600 g/L
pH to 7.0
Record Osmolarity 1064.000 mOsm
Add 108 ml Trace D, 0.25 g
II FeSO,47H,0 to 280 ml Cysteine
Cysteine (400 mM) Stock
11 Folic acid 720 ml 6 mM Folic acid

Note: Nucellin™ is manufactured by Eli Lilly (Indianapolis, IN, USA); H/P stock = 0.036 mg/mL

hydrocortisone, 1.08 mg/mL Putrescines2HCIL.
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Aspartic acid 1.330 /L dutamc acid 0.588 g/L

Linoleic acid 0.840 m/L Thioctic acid 2.100 m/L
wopo@anezNa (Mv 225) 1.790 g/L 1000X Trace BPETAB005/030437
m/L G ucose 100.000 g/L dutamne 14.600 9/1 pHto
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i ndi vi dual rrgonen S ium 4B excep foI ic acid

due 1082{He E%fh ® pE oéfhetfwé rg%#%?% qdwtesfto?ﬂlag QRO Was
Par t adolit 1064 OQN AS1RT¥ed will 2&B1t B AN 3kicHieCa & WM GlitBmine and
to avoi %ﬁgosm bl e precipitation of iron if added in
par t 2 |4 mBspyosmplarifysingrease o the Ptee.ock. Part | is added
2% by volune daily starting on day 5 and parts Il and
Il are added once on day 5 together with Part 1.
[O(miﬁxl\’hﬁburﬁﬂnal pH of the feed nedia was adjusted to

ngSﬂs ITQL ?Jdu&é/thg\@ﬁrePQQR Hgmg'lgrc?cg, Wégj ni%d%%gafs %ﬁ ged from

WI I I ucose, ut am ne an
14 nﬂ%?ﬁi\@slnm lafz%kryvcﬂmneé@iky) tool hilediumt 41380 bpvolurgxdaily). The

Medi rrclha tfor[‘n%?aﬁ 951§ %‘or TgX rl\’fegi%%?“ %o i3 1%3%?16 4,

osrm ari ange rom 20X
Medi um 4 (2% by vol une daily) to 16X Medium 4 (3% by

I I dj f di
e or S B Mt T RadifROHRE S e um 4 feed

medi apwor ksheet . chapbnda@ponent Amount Afbdnt | Medi um wnit

AA-T 24896 o/ L MetgEUhIn M 34. 000 m 7/ Loy gog /L
Nucellin™ 32.000 ml/L

H/P stock 16.000 ml/L

Selenite Stock 1.600 ml/L

PVA 2.400 g/L

NaH2P04-H20 2.088 g/L

MgSO4~7H20 0.344 g/L

Aspartic acid 1.064 g/L

Glutamic acid 0.470 g/L

Linoleic acid 0.672 ml/L

Thioctic acid 1.680 ml/L

Tyrosine-2Na (Mw 225) 1.432 g/L

1000X Trace B 9.000 ml/L

Glutamine 6.280 g/L,

pH to 7.0
Record Osmolarity 295.000 mOsm
11 Add 108 ml Trace D, 0.25 g
FeSO47H,0 to 280 ml Cysteine
Cysteine (400 mM) Stock
111 Folic acid 720 ml 6 mM Folic acid

Note: Nucellin™ is manufactured by Eli Lilly (Indianapolis, IN, USA); H/P stock = 0.036 mg/mL
hydrocortisone, 1.08 mg/mL Putrescines2HCI.
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H P stock 16.000 mM /L Selenite Stock 1.600 m/L PVA

2.400 /L NaH2PO4H20 2.088 g/L MSOM. 7H20 0.344 /L
wézpariésasaci d 1. 064 g/L Gutamc acid 0.470 gCiL/US2005/030437

Linoleic acid 0.672 m/L Thioctic acid 1.680 m /L

Tyrosine-2Na (Mv 225) 1.432 /L 1000X Trace B 9.000

m/L Gutamne 6.280 g/L pHto 7.0 Record Gsnol arity

295.[002091mOdmthid hodidield 16)8M®H1uilif fa@mc&se vias2Bogliminated to further

FeSO4, 7 O to 280 400
|11 Tedyes the gamefa 'i/dmfidg% ﬁ%ﬁ'% gﬂ}?%{é, 88 fe%@ﬁ OW”W
I S roftheffesdtnmgditis AywBb5 mOshd. y (1 ndi anapolis, IN, USA);
H P stock = 0.036 ng/ nL hydrocortisone, 1.08 ng/nL
Put resci ne2HO. 50 WD 2006/ 026445 PCT/ US2005/ 030437
[ 00216X Megiutnhi.s nodi fied 16X Medi um 4, gl ucose vvas
also elimnated to further, reduce t eosqo X nlgl
at: té’lo stoc

gi vaOLS3AL fhangssivierg padsrio thed 641 Medum 4rigwgp

0S M3b@tibrt Was ffded hﬁhé 64 rdmeh@inia%. mm%a&nm febd. 16X

Medi um 4. 50022 Chan%és were made to the 16X Medi um

4 f drdditionpliv Blucpseayps gddsdibaclksiplgimeiaoh’ hddilign gvery faefe The

f eedndafStdrul1bni Br BisOnstitid 1@&%&1&9 488 61ovide@th Table 5.
Addi tionally, glucose was added back to give a 1.5 g/L

addition every feed. The nedia formulation for this

nodi fy %51%(?@%%““ ee'd?he@[a rfi’s%get' n Table 5. Table 5.

16X | um 4 La vvorks eet. Part Conponent

Am:)unParUnl t | Mcdimponédd- 1 24,896 g/ L Ahtonet | i nNTM Unit
320001/ H Rasdigakalp. 000{m /L 24.896 g/L
Nucellin™ 32.000 ml/L

H/P stock 16.000 ml/L

Selenite Stock 1.600 ml/L

PVA 2.400 g/L

NaH2P04'H20 2.088 g/L

MgSO04-7H,0 0.344 g/L,

Aspartic acid 1.064 g/L

Glutamic acid 0.470 g/L

Linoleic acid 0.672 ml/L

Thioctic acid 1.680 ml/L

Tyrosine-2Na (Mw 225) 1.432 g/L
1000X Trace B . 9.000 ml/L

Glucose 50.000 g/l

Glutamine 7.300 g/L

pH to 7.0
FeSO47H,0 (1 mM stock) 15.000 ml/L
Record Osmolarity 607.000 mOsm
I Folic acid 720 ml 6 mM Folic acid
I Add 108 ml Trace D, 0.25 g
FeSO4 7H,0 to 280 ml Cysteine
Cysteine (400 mM) Stock

Note: Nucellin™ js manufactured by Eli Lilly (Indianapolis, IN, USA); H/P stock = 0.036 mg/mL
hydrocortisone, 1,08 mg/mL Putrescines2HCI.

4. 16X Medium 4.
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Selenite Stock 1.600 m /L PVA 2.400 g/L NaH2PO4H20
2.088 g/L M S04.7H20 0.344 g/L Aspartic acid 1.064
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i nstead of 3 separate feeds as in the

t hat
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WOr k%hpsﬂlemt@}s%kﬁnpnf Amount L. 69\(} t Medilum 4A-1 24!“%19&:
9/ Nucel®VATM 32.d00 m /1248 P stock 16.000 ni &L
NaH,PO4-H;0 2.088 g/L
MgS047H,0 0.344 g/L
Aspartic acid 1.064 g/L
Glutamic acid 0.470 g/L
Linoleic acid 0.672 ml/L
Thioctic acid 1.680 ml/L
Tyrosine-2Na (Mw 225) 1.432 g/L
Glucose 66.700 g/L
Glutamine 7.300 g/L,
Folic acid 70.560 mg/L
Acidic cysteine (400 mM) 6.250 ml/L
FeSO, Stock (1 mM) 23.000 ml/L
1000x Trace B 9.000 ml/L
1000x Trace D 3.300 ml/L
pH expected 6.11 Adjust to 7.0
Record Osmolarity 724.000 mOsm

Note: Nucellin™ is manufactured by Eli Lilly (Indianapolis, IN, USA); H/P stock = 0.036 mg/mL

hydrocortisone, 1.08 mg/mL Putrescine=2HCI.

[00222]

addition of 2g/L, and glutamine addition of 1.5 mM.

5. 12X Medium 4.
[00223]

The final osmolarity of the media is 724 mOsm, with a daily glucose

Here, several changes were made to the feed media. Medium 4B powder

was used instead of addition of each individual ingredient in Medium 4B. Medium
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Adjust pH to 7.2 with 5N
HCl
FeSO, Stock (1 mM) 17.250 ml/L
1000x Trace B 6.750 ml/L
1000x Trace D 2.475 ml/L
Record pH (expect 7.18)
Record Osm 566.000
Predissolved Medium 4B &
Glucose * (for 1L feed
media)
Water 150 ml
Mix Medium 4B (14.5g)
with glucose (38.3 g) Add in
Adjust pH using 25%

NaOH until dissolved (pH

about 10.25)

Note: Nucellin™ is manufactured by Eli Lilly (Indianapolis, IN, USA); H/P stock = 0.036 mg/mL
hydrocortisone, 1.08 mg/mL Putrescine*2HCI.
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NgSO4.7H20 0.258 g/L dutamne 5.475 g/L Thiam ne

0.040 g/L Predissolved Medium 4B d.ucose.-175 /L .
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Rec oingregse if ghifsadne of 113nMelhs AdXdedign ¢4 nepsiép formulation is also

Pr edk 34 ¥ %dM?ﬁjB UKVIeﬂﬁimgS @e&k‘}?@§ fake &d areli tb26% %dlum 4 or
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gl ucseMedigmat, gynd ﬁ@l@le pvf:r 10 dpyis githgs it wmﬁgngww 4°C (data
unti# Ived (pH about 10.25) Note: NucellinTMis
manufacturéd by Eli Lilly (Indianapolis, IN, USA); HP
stock = 0.036 ng/nL hydrocortisone, 1.08 ng/nL

PSR IR PR BT PR R

of @érdxg vol une gives
[00225] CHO cells require glutamine in the starting media to survive.
Traditionally, initial glutamine levels are high and glutamine is fed daily after day 5
until the end of the fed-batch process. Traditional fed-batch processes normally
result in high lactate and ammonium levels in the cell cultures, which are known to
have inhibitory effects on cell growth, cell density and recombinant protein
expression. Fed-batch processes in which glucose is slowly added to the culture
have been shown to lower lactate production and improve cell growth, cell density
and recombinant protein expression. However, prior art methods for manipulation
of glucose addition are not practical for large-scale manufacturing. Here, by
utilizing culture media with lower starting levels of glutamine and eliminating
glutamine from the feed, it is shown that lower levels of ammonium and lactate are
produced, leading to increased cell viability. Additionally, in glutamine-starved
cultures, recombinant protein expression is increased and final osmolarity is

reduced.

Materials and Methods
[00226] STRAINS AND MEDIA: anti-GDF-8 cells were cultured in a fed-batch
mode in Medium 1 in 1 L Bioreactor.
[00227] CULTURE CONDITIONS: Cells were grown for twelve days in 1L
Bioreactors. 'Temperature was shifted from 37°C to 31°C on either day 4 or day 5
depending on the cell growth. Three fed-batch processes were tested: a normal
(control) process, a no glutamine feed process and a glutamine starvation process.

Pertinent details of these processes are listed in Table 8 and Table 9.

Table 8. Fed-batch process in 1L Bioreactors with no glutamine feed process.
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f of lutgpee feedh| e nan(i? B QR Day4 Her e, |oYo foad pf glutamine
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pr obnpedituré gafiitang t pDayér eased cel |l Vvibdijity.
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reconbi nant protein expression is increased and final

osno, ' d erials and Met hods [ 00226]

ST RAORESA o sl BN L Kooy S et Bheruirem ol wegand
f ed- Pat ahalyRBEe ckm dMéd?' WaN iabilityl 1detald, gru%ﬁﬁ@ bind 51{9198:?13&1
CULTURE CONDI T1 ONS: | s were _grown Tor twelve days
in 1evely; %Wéa%ﬁtxawgsed?eﬂ-ﬁé?l’aﬁ e?t@%gfa%ﬂﬁq megured §ailn 7 C
to 31C on either day 4 or day 5 depending on the cell
grow h. Three fed-batch processes were tested: a
nor@?éil‘”sa(”é@t??w’?mpr ocess, a no glutam ne feed process
and t oS

[ﬁoﬁiﬂl AEE 3ShEw YAk bandaaglgﬁmltgefgfgkan Pthe gﬁ& g’ag athine

of these processes are listed’in
Tabl fedgor cratep] et-brichgondisiens. iIn bath ceienrcelh derwity wak similaover the

gl ut anisPef e Ss 54 WD 2006/ 026445
PCT/ USZSOg }1 g)g)e%%&ﬁ%ontrol process No gl utam ne feed

pr 0cl@8230] St HEgwre AghomsipeacenBeattiviabityriv cultures grown in either no

glutamine feed or control fed-batch conditions. The no glutamine feed culture

showed a markedly higher cell viability toward the end of the experiment, beginning
on day 6.

[00231] Figure 5 shows ammonium levels in cultures grown in either no
glutamine feed or control fed-batch conditions. The no glutamine feed culture
showed a marked decrease in ammonium levels toward the end of the experiment,

beginning on day 4.
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cel | thdemgsd of tiof experirhentes grovvn in e| ther no gl utam ne
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ex peﬁtmﬁ&hbr cohfélZ&Dpatéti @uditiods. Shbuth cpees,celviabiity was similar over
vi abj | %Beh{}rt cultures grown in either no glutam ne

feedthﬁl"0 By Pt ch conditions. The no gl utam ne
f eed[oopsdjur Exgu&ho\&ﬁaw@amamﬂlwvem ig bﬂtur@@rcbwrvinaiixhéri t y

toward the end of the expe be nnn

[ 0028 ¥fpmiReirEedsor SRR Terhbrtioh ot W  10e Bltghig F}P%%d culture
gr OWshokwed @ nfall@ dB&easd Iirﬂzirﬁﬁbﬁl@mfl@%d; tRioughdit the tourse of the
fed-batch conditions. The no glutam ne feed culture

showePeHMERr ked decrease in amoni um | evel s toward the

end ;U ’Qe ?g&%ﬁﬂ@ﬁ@@s lactRR@ VBRI i BulRifesdRYwiftin eﬁﬁer\é@tamme-
2006/ 026445 PCT/ US2005/ 030437 [00232] Figure 6 shows

| act sewed enqeniolifed-baieh epndisions. o alyiaraing iarved gulture showed a
gl ut AAHAE decrease in lactate levels throughout towards the end of the experiment,

beginning on day 4.

[00238] Figure 12 shows anti-GDF-8 antibody titer in cultures grown in either
glutamine-starved or control fed-batch conditions. Final anti-GDF-8 antibody titer
was higher in the glutamine-stafved culture.

[00239] Collectively these results indicate that decreased glutamine levels are
beneficial to cell cultures by reducing the amount of ammonium production,
increasing cell viability and increasing titer of expressed anti-GDF-8 antibody. In
addition, in the glutamine-starved cultures, low lactate levels were observed,
possibly due to the decreased glucose consumption rate. Decreased ammonium and
lactate levels also have the effect of reducing total osmolarity. Elevated osmolarity
is also known to have inhibitory effects on cell growth and viability. Low initial
glutamine levels together with the elimination of the glutamine feed also has the
positive effect of reducing ammonium produced as a result of non-enzymatic
glutamine degradation in stored media. Elimination of glutamine in the feed also

simplifies the process of culturing anti-GDF-8 cells.
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[00244] The experiments were performed in 10L bioreactors at pH 7.1, 30%
dissolved oxygen, and a starting temperature of 37°C with a shift to 31°C on day 5.
Sparge and headspace gasses were 88% of a 93% air/7% CO, mix and 12% oxygen.
The starting media in all experiments was Medium 1, which contains glutamine.
Feed media and feed schedule including supplemental glucose and glutamine feeds

are shown in Table 10. Columns labeled “Glutamate” were fed with modified
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[00246]

l ums | abel ed

Figure 15 shows cell viability of the glutamate and glutamine fed

cultures. Viabilities remained higher during the second half of the process in the

bioreactors containing glutamate fed cultures.

[00247]

gl utam ne were

In Experiment 1, anti-Lewis Y titer is similar between the glutamate and

glutamine fed cultures. Figure 16 shows that in Experiments 2 and 3, anti-Lewis Y

titers are lower in the glutamine fed reactors. The lower anti-Lewis Y titer observed
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Example 6. Substitution of Glucose and Glutamine in the Anti-Lewis Y Cell
Culture Process.
[00251] The purpose of this experiment was to test the effects of substitution of
glucose and glutamine with the feed media listed in Table 11 below in the culturing

of anti-Lewis Y cells (see Bogheart et al., Antibody-targeted chemotherapy with the

calicheamicin conjugate hu3S193-N-acetyl gamma calicheamicin dimethyl

hydrazide targets Lewisy and eliminates Lewisy-positive human carcinoma cells

and xenografts, Clin. Can, Res. 10:4538-49 (2004)). Cell density, cell viability,

anti-Lewis Y titer and ammonium levels were measured.

Materials and Methods
[00252] The experiment was performed in 250 ml shake flasks at a starting
volume of 75 ml. All shake flasks were seeded at 0.25 x 10° cells/ml in Medium 2.
The flasks were incubated at 37°C in a 7% CO, incubator for 14 days. On days 3
and 4, the flasks were fed with 5% by volume of Medium 6 feed medium. The
composition of Medium 6 is listed in Table 11. On days 5-13 the flasks were fed

with 5% by volume of one of the feed solutions listed in Table 12. Each condition
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336.25

pyridoxine*HC!

32.82

0.16

thioctic acid

840.63

riboflavin

3.60

0.01

thiamine<HC!

35.22

0.1

Other

0 Components

mg/L

vitamin B12

11.21

0.01

D-glucose
(Dextrose)

33005.99

183.37

PVA

2400.00

Inorganic Saits

mg/L

mi

Nucellin™

80.00

KHzPO4

1635.00

12.02

MgS0,7H,0

171.98

0.70
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Amino Acids nmg/L nm Trace Elenments u /L nM al ani ne

142.48 1. 60 Sodi um Sel enite 40.00 231.35 arginine
wWo32®/086448. 79 CuSO4 3. 44 21.51 asparagi neH20 1080/U88005/030437

7.20 CuSO4.5H20 7.49 30.00 aspartic acid 532.40 4.00

FeSO4. 7H20 2534 9115 cystine2HCl 473.00 1.51

ZnSO4. 71- 120 2704 9421 glutamc acid 235.38 1.60

M EQE) IQ—:e&s n]da%-S-gb %@&Tﬁé@l\/ﬂ&%@l @&n?&&s% glucose or glutamine.

Na2 Sl glycine 120 _07 1

(N 1?G|%W024Mraﬂ®dfﬂe2'wmf o oygluspsedt hA et HemiBR g

2. 8 GNH4 V(OB | BloGfedIegBmi6stol3etcdluvesed4|8 28 1L glutamate

Ni SO&INSE0 ) Mbdifidd. I\/fbglum|6€ﬂﬂ.‘.’>lgﬂ.egllil‘;3630l- 4% dll0asp8ragine

SnC; §|L%1-Ld;2§delﬂea WEdRm 6 4 AT ERIdede LBFPRyBHydightamine

Al Cy piediE Y et eGum B 43 JHAEE o8 + 4 80975 glaBmgNCB

0. 17100 p.mm'rﬁ ani-he 4 9 2.55
9. 0§ GalIY,) | h Mogiied Niggiuph 8 R R ”?%5"5 gitadate
1264 Gat8In 2. ¢ MO@&@WE“’&* 41326 gelasiesay” &b ¢/h PSRRI
762 .| G2IGyGlo | Wodig NepiumEd 48 gigoategtosrot 6.1 1 ¢belplshEMs0. 94
1. 28 GarAsh3 () Mediuz 6623 gilygluossene2Na2H20 832. 62 3. 19 NaF
4,20 100. 02 valrine 749.21 6.40 02 0.53 5.0/ KI 0.17
1.02 Vitamins mIL nmRbCl 1.21 10.01 biotin 3.28
gGGQESthS@@gﬁoeq!USI‘Z’@ 3.22 9.99 cal ci um pant ot henat e

ca)(r)]% r? Orté}ﬂ:%l c%P‘ ld%[ g&* gvg%éaﬁ gvh%ﬁ1 élu?a%age H3lycylglutamine
Hy d r\mcsnbstmacrbfoz giBtapnireoin therpeseras| szmller Eh:lcqsem galactose in the
Put r n 6
[ el nORE; Gl B, #ek SlerdtirRbEPATh R s 0 D02° o
t hi (giimose/glmtaduﬁm@al@c@os&/g@@ammc,@ogluamemnez Bue. 9. Fmal viability

fnhlt g‘?T?S lﬁlfﬁt lb}b‘ﬁ cult%rgéfeg il hRoSPIRY PR Thtke HPires fed with

glucose/glutamate. The lowest viability was seen in the cultures fed with glutamine

or asparagine combined with either glucose or galactose (Figure 21).

[00254] Day 14 titer was highest in the glucose/glycylglutamine and the
glucose/glutamate fed cultures at about 700 pg/ml. Titer was lowest in the
galactose/glycylglutamine and the galactose/asparagine fed cultures at about 500
pg/ml. Titer in the glucose/glutamine control was about 570 ug/ml (Figure 22).
[00255] The lowest ammonium levels were seen in the flasks fed with
glucose/glutamate or glucose only. The flasks fed with galactose/glutamate,
glucose/glutamine, glucose/glycylglutamine, and glucose/asparagine showed
intermediate levels of ammonium. The flasks fed with galactose/asparagine,
galactose/glycylglutamine, and galactose/glutamine had the highest levels of
ammonium (Figure 23).

[00256] Glucose levels remained above 1 g/L in all flasks fed with galactose until
day 11. From day 11 through day 14, the glucose in these cultures was never
completely depleted, remaining between 0.6 and 1 g/L, with no significant
differences between the different cultures.

[00257] Glucose levels increased in all flasks fed with glucose or glucose

combined with another substrate until day 10. From day 10 through day 14 in these
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11.21 0.01 (Dextrose) 33005.99 183.37 PVA 2400.00

Inorganic Salts m/L nm Nucel linTM 80. 00 KH2PO4
woass/aj432. 02 MSOH4. 7H20 171.98 0. 70 60 WO PCT/US2005/030437

2006/ 026445 PCT/ US2005/ 030437 Table 12. Feeds on days

5- 13, . Modi um .6 or,

gl u tcultures gfu&se&vg?swslaftws {yg;aﬁi?ﬂt ncgmﬁx@gse ea%-nl od]aea Sgn fay

4. 82[4@bdmt@l4Lg/hlghmese(remm1héd)1h)the gﬂldd)sd\@dtama’&cfed/adtgtﬁmaﬁcé about

43 cose + 4. /L gl ut t A uAsp Modifie

Voot el 5G3E rpatist i e utbrep GENYF e SRR e

G} u (H)?ZJSB]Wl l\llthdtafel le&ld\kﬁéihlﬂdéh Rigt ograafogi 14 %Elﬂmod@d 65+wﬁzrg ébndltlons
L ut am n ud u ifie iu + g

Oar atre BL s akgsh Els apliented® sl rerpmeN cukere

6 + [4cta@/Iévelial € highést frofh. dayfl 1@{Heough db@ MR inGhe Q@Ec@e@lutamme

l\/bdlfleq Medium 6 + 43 / al actose + 4.36

as p &P vt wegg kelayrd & 1%@1"‘@%‘385}19‘"’4% gI L
gal g@msp "Alﬁcc%x%htﬂ)h&-tegt'e&'ﬁb‘thﬁ' & FitleheresiiRY ﬁﬁmgﬁé%@ewaen@ty

IL glucose Results and ncl usi ons [00
h| g H@tthwmmkﬁh%qw glufgaynesconditiop efyll gpngitians tasted rexcept the

gl yey ia%é@ﬁﬂ&rﬂ?ne x@ﬁnﬁmésmtéd%ﬂ nEOnaflbit) tﬂﬁm élfl‘lelt 3

presence of q ucose or (F.‘; actose in‘the
rredugéucov;églutamm@ntyo wathegelnetpssldlytamivaded donditine Tlter in the

cul t I
gal tcgs;e/ gl@t?m‘tfﬂg rcr:]Brrx]t(re(ﬂ WS 9&1%& 210 eg?rmn{b?np(a}':ed toa hlgB &f about 700

Fi nalg/miiia thel gluwse/gw@lgiutgme@tfed qonditien end the gblsoa‘e@ibtamath fed
gl ucg ly, followed by the cultures fed with

gl ucose‘f&rut amate. The lowest viability was seen in

the cultures fed vvlth gl utam ne or asparagi ne

%%Pijeﬂv%wa ioy g % gxﬁfﬁ%ﬁgé'tvg«? hg{:ch g’i'(e)cegs': }'09 ll!ﬂgPl%%izx'ction
gI ofasBGRRBY| gl ut am ne and the gl ucosle/ gl ut anattehf ed
I t.ab Im. T .lo n e
gal SPBEL st ek PRaveion ets s BT Rl autre
f Ied cGlure pérﬁtﬁl &me@tﬁwstaﬁﬂﬁmgwftﬂ%pli& g%eﬁt@ irith?m_ediblrrn ethat
uc ut a n was abou [
gz) may%@%@z‘%ﬁsr daplgrey g’é\@@tceléfrﬂ‘rﬁ}ﬂy Y9 %@dgg (g Yty These

t he fédda etesite boEpNdatibng voHed GIRSRO@ELTE 8RRid8ipQb b LB QS Rrger
only. The fl asﬁs fed wth gal actose/ gl ut amat e,

gl uEBSErYy wahﬁélee@fm%warrywp GeaF i) Bghermore, the

gl U(fééﬁ%ﬁﬁé’ﬁ{e%ﬁioﬁﬁt &Q@M&@@F § me%&ﬂ(@e@}e@éd(?ndoqme&ﬁtu%fand
amoni um The fl asks f t ose/ aspar agi ne

gal é!aqr?fgr@/aéﬁeww lgﬂrmsmem & e aﬁmof@daa@bmmssgvmch e had
the ;cOREST of tBY BlbRaQbr at RMTRIMHiAFAFUF & ad3Mial volume so as to

accommodate the feeds, which would remove the necessity of an impelier jump and
greatly reduce any dilution effect on productivity.

[00261]  Glutamine is one of the most important reasons that a fed-batch approach
is used since it is not stable at 37°C and it had been thought that it needed to be
replenished during a batch culture. However, results of Examples 2, 5, and 6, in
which a glutamine starvation strategy was tested, showed a significant increase in
productivity compared to a control reactor that was fed glutamine. This result was
combined with the batch process to create a glutamine starvation batch process that

was tested in this Example.
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[ 00256] d ucose | evels remai ned above 1 g/L in all

flasks fed with gal actose until day 11. Fromday 11
wohomugbusday 14, the glucose in these culturesPa@as2005/030437

never conpletely depleted, remaining between 0.6 and

1 g/L, with no significant differences between the

different cultures. [00257] d ucose |levels increased

i N Malerfalsaml 3sbmds W t h gl ucose or glucose conbined

with ggher su(%#rat until day 10, From da}/ 10 )

t hr oLpg)ﬁ ay Apy Werg grogn 12%@yowg@m§or 2 days according to

PCT/ %Z&Wl@@%ﬁ&owﬂiﬁcﬁﬂﬁﬁﬁs I8bMEQSSal BWRIS foF ﬁﬁ%rﬂﬁgons were

fairly constant. and simlar to each other. On 0y

aboukens the Sging: I@pslggfgg EXYgZSRAvap agintaingdgno lower than 23% of alr

gl ucessh f WEeR o

gl ucose 1|€Jdenrrtuﬁ| Eﬁgﬁllgr‘{ﬁ glhﬁlua{élgl t uraﬁﬂ? ‘g}ﬂg\/ldj%th’] Lﬁ B ddicion ofa

onl ysolpiypzegpiningspdiva Yieaplangte ab e 66 Miand shdlgm c@fboaentgatto 71 M.

2.4 ,

il Sy RRodll ol tIR P ARSI AR 0 L i AETEy s ot e
cul t batels Qyythd fyprthalay of the baickethie eemiemttwe lo'éalhthg Ibmsdzacforsmas
day I ut am
cont PareteRiTIP ABaitindh i SNRREE ArbiGeRE vaep, me
not edntrahgnd ffd)bbﬂ@&}ulmfels V\&cmﬁd wiith 18%0, 1 2% @@ 8% tdtd) ir&ctor volume

her el | nsi t t han t he

g)cj ﬁ? {)%tﬁ?f:‘{es cosel fte? u’P i n'e %‘/8 A d?’talng ﬁg eriﬁch%'SWd itions

tested except the gal act ose/ asparagi ne condi tion
resu her final viability than either the

gl uct)i)zglé p%é’[cont rol or the éal act ose/ gl ut am ne
fed condition. In$¢maronlmbdﬁmMegluu£m@eéuémﬁﬁ;i ne control
was about 570 ng d to a high_ of about 700
g/m in the gllgﬁ%eg&?dﬂi‘? y‘%%flﬁ’ﬁn’é apd 40 tsndipkle &) and
t he gl ucose/ gl kdeanahn drethtansifOGh ddyan. Exanple 7.

Eval uation of a G utam ne Starved Batch Process for

t he Producti on-OVS thedempespiprego 3[ oeedsy 4Ty pi cal

f ed- bat ch production met hods require nultiple feeds
over_the_ culture period. These feeds are designed to
repl@9%64ﬂmt¥)|Féﬁtb§t°ﬁ|§hlt%’ém?rﬁwatﬂﬁm hat may have been
depl eted by th J?ﬂ?ﬁ? r j

batch. These ?n e)gglédlo?rlgéac%lgm% Zg‘?‘?ﬂé’ﬁgﬁﬁﬂwﬁga‘&% (see
pr ok@8¥sl3).s scal ed up to be used in larger reactors,
such as the ne f Figure )
Furt hor mor e, Fed VEUA sy RE Al 378 57 Gl
anti - GDF-8 al r@abllylé)acreted into the culture and
therefore affe a er. The use of a batch
process woul d gﬁ)lgmaemﬂlaﬁgeggl atdl oﬁn of the bioreactor at
full vol ume, - i hevedbke ehpatatuee 31tC ah dywot.ume so as to
accommodat e the feeds, which would renove the

necessity of an inpeller junp and greatly reduce any
di | U00263) efa’)e}atchcghnmﬁmdlsfat\jaubﬁ y. [00261] Qutamine is
one of the oS I mport ant reason% that a . fed-batch

appr oach nocu fion me 1um new batch medium with only 4 mM of

glutamine (see Table 13).

No feed medium,

- No glutamine feed.

1

Lower the temperature to 31°C on day 4.
Add 5g/L of glucose on day 8.
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Is used since it is not stable at 37'C and it had been
thought that it needed to be replenished during a
woabvmln2eadbt ure. However, results of Exanpl es 2pCDusand030437
6, in which a glutam ne starvation strategy was
tested, showed a significant increase in productivity
conpared to a control reactor that was fed gl utam ne.
Thi §0026811 t4) Bash ghtemtinestakvatidnhsuppleméaddodn gaydcess to
create a glutamn star .at i on batch pro S
tested in thi gnc%(l SR medi %‘?%b?%é@e@%& EARE T
PCT/ US2005/ 0304@amitder Tables1zand Met hods [ 00262]
Anti - GDF-8 ceg\ys vd\ere.%om in 1L Bioreactors for 12
days accor ding‘ 4B PEEM | | owi ng four growth
condi ti ons. -BiNy#gaeamie fggdl anmeters for all conditions
were Kkept th Di ssol ved gxygen was mai nt ai ned
at no | ower tﬁgwegtg@/geg}pegqtqregh}lupgp,da}ﬁ 4py spargi ng

with air and pslddm@s)fgmb@yeameﬂg & AshafdQinBy3 &ln%fa@mw%s:@
of a solution cqontalning s m bi carbonat e at

and sodi um car Hetkafe3 &%L?fWLMuceHFhTé" %t@ll‘?p%?-ém@r(g%imgm

all cultures Wﬂ?dl@?drﬁ&ﬁb Bﬁdjl @tg/L?’l?ut@sén‘i’é' st&é?(esofu'tlf)ﬁ' t0 53%1, of
days of the fourth day of the

t enperat ure of S&me/L; $reivsp §¢lé@tet5610§ andd 3. 1If©&\eff"3tlam1®e Qllday
"C and naintaiged at this point for the duration of

the batch. The control and fed-batch cultures were

fed with 8% 12% and 8%total reactor volune of

th%ﬁleﬁ§39?ﬁbéstg)85§§? dﬁ g on days 5, 7, and 10,

respective Control . - | nocul ation nmedi um

Medi um 7 (jsee Table 13).mw HFeediuMedveauss| g0 neaiatlays
5, 7, and [10zhin68eideblle 13) .| mnmeqd mmmM of gf ut amine
on day 4. [ Lower. . fhelt erat 0 Clon day 4.
[OOZGZ] 2) }Ld_\-NEEI %,ir q |%llcwé§dlva??uu OC} Y
| nocul at i cﬂqtié@ﬁu PE Ve it i DAY ol "135 nﬂv’!ef‘4
gl ut ami ne [{LAsearagingit-@ | 1350.0 Heef 78k h48 Wi t Rut
gl ut am ne,| f.edpaii adidy 53307 akdo 10 ($ee | Tabb®e 1B8). -
No gl ut ami|neCrsing-fp g ¥ - Lowern the tenperature to
31 C on ddy—4. 29002651 1530 gar 840 gl iyt i i on.
- | nocul atli | biSyshoer2ioh hevdBat lchO A di uhdth only 4, nim
of gl ut arfi b&luteeacBall ¢4718)|. 41.00o |f erd nedi uos
L-Glutamine 146.0 13.00 37.5 4
Glycine 75.0 1,28 24 1.54
L-Histidine:HCI*H,O 210.0 1.76 4.2 1.76
L-isoleucine 131.0 4.76 10.8 2.83
L-leucine 131.0 6.52 15.6 4.7
Lysine*HCI 182.0 5.20 12 5.2
L-Methionine 149.0 1.96 4.8 2.6
L-Phenylalanine 165.0 2.60 6 2.2
L-proline 115.0 3.24 7.2 4.1
L-serine 105.0 8.60 18 8.6
L-threonine 119.0 4.32 9.6 3.2
L-tryptophan 204.0 0.78 1.92 1.04
L-tyrosine
2Na+2H,0 261.0 2.16 4.8 1.75
L-valine 117.0 4.32 9.6 4
Vitamins uM uM uM
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on day 4.

waQoe/aeaEd45 PCT/ US2005/ 030437
gl utam ne starvation supplenented on day 8.

No gl utam ne feed.

Lower the tenperature to 31 C
- Add 5g/L of glucose on day 8. 63 WO

[ 00266] 4) Bat e0T/US2005/030437

I nocul ati gn_nedi um new hat ch_nedi um with only 4w\ of
gl utam ne (seegiﬁliirbl e 13p440 Nos8Bked O um 11
alciu
O Siprited b8 | D T Eal ), g o 02
1 nmv FeSO4 C!%Q"Dﬁzworldﬁ 3189.0 9 632(2/ L NGB n Bl st ock,
2.57 nlL of| 36 foighdid HyldrHetort i s&Be lantk4l, gh8.8
Put resci nel st ogssiep! utli age.o 0] 23serL |of1686%0 | mg/el1 Sodi um
Sel enite sft ogketingfide 13- 4288 Pf1ehy g By on days 8.
Table 13. (COROSILLETS She BPI & #5090 oMV BT 4T 7|
Medi um 8 Batth ned Ao &C vV Arami ne
89.0 1.08 o Brgoarngl [ 2oph EM o” (0 Ts W70 Jas
ara i neH20_150b@layn 76 2 $7807] 55837 Adpat®? ¢ Lacildl 133. 0
2.40 6 1. 65 tHar@esti@i ned6T.0 HPO63.76.10 4400 d14 -C
stine2HCl [313itémiAB12l. 875356.0 L- .t am d2acild 14&.0|1. 08
2.4 1.08 LrGQutam ne 146.0 18.00 37.5 4 dycine 75.0
ﬁ. 220&3401 % A.nd-gaﬁél gl neHC |:|20 210 O 1.76 4.2 176
- uci n'er—f%“L 476 10 - .
6.52 15.6 @7 fclfi M RAE Y < VAL Ul
L- Met hi oni pe—148C10 1 g %8 4@ W ppanyl allaf!R@Mig5 0
2.60 6 2.2 CaCl, 111 | 1.05 mM 1.05 mM
Sodium Selenite 173 27 ug/l. | 60 ug/L 60 ug/l |
NaH,PQO4+H,0 142 468 mM | 11 mM 4.68 mM
Na,HPO, 138 0.5 mM 0.3986 mM
MgSQO, 120 1.15 mM | 1.05 mM 1.15 mM
MgCl, 95 0.3 mM 0.3 mM
FeS047H,0 278 9uM [24675uM| 9uM
Fe(NO3)a*9H,0 404  |0.125uM 0.124 um
ZnS0,7H,0 287 9.2uM | 17uM 9.2 um
CuSO, 160 0.05 uM |0.074 uM | 0.064 um
NaHCO; 84 23.8 mM 23.8 mM
Others
Glucose 180 16g/L | 38.3g/L 15 g/L
Polyvinyl alcoho! 256 g/l | 249/l 2.56 g/L
Hydrocortisone 363  10.23 mg/L|0.43 mg/L| 0.28 mg/L.
Putrescine«2HCI 161 6.4mg/ll | 12mg/L | 7.7 mg/L
Sodium pyruvate 110 500 uM 500 uM
linoleic acid 280 0.81uM | 1.8uM 0.81 uM
thioctic acid 206 2.7 uM 6 uM 2.7 uM
Nucellin™ 54 mg/l. [120 mg/L | 50 mg/L
1000x Trace B 1.5 ml/l |6.75 mi/L 1.5 ml/L.

Results and Conclusions

[00267]

Cell growth for the first 4 days was similar for the control and batch

processes, while the glutamine starved fed-batch process had a slightly lower cell

density and remained a little lower for the rest of the batch. Both batch processes
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L-proline 115.0 3.24 7.2 4.1 L-serine 105.0 8.60 18

8.6 L-threonine 119.0 4.32 9.6 3.2 L-t to han 204.0
WwO0.20@/02688 1.04 L-tyrosine 2Na2H20 261. 0 2. 16 P¢TRS1003530437

L-valine 117.0 4.32 9.6 4 Vitanins uM umuM 64 WD

2006/ 026445 PCT/ US2005/ 030437 Biotin 244,0 8. %

11 Dna@aleined Mchermel damsifies for Alealumtiop ofthe Paish.rofs! Uéiue 10 the

C hol 1551@0&9% gaghl%a]& %ﬁu&nf(ge% F%&éfsgsw%ggg's Sfliailﬂﬁqb Qutfifids Wre

144 5 1-1nosito o
n| cothp srarel upo 1298 OHBeveY, iGio Gtaressing tatent? et daydd, e viability

1 bo R ecel AGOThr filen il dedButl bt ofper s
274. Blorkdctors end endeduBdignifiesdy (owkr 8y (e finabday| dbisguggests that the
22, Gl o 248 A e
ug/ Lviglity gt wile Hiz2 ROd 20thd £:2-batch Biomddctbts (sbd Higds 2aM
o ol D R SR T B P,
24. GglbtathieStaphdd fEBHACBYr3cBHADpetfdmed the Sarnidvbells i:ﬂthredﬁn the
gn g%néaz tgd égtgh grr(hceslsJ in producg/I v1%y 21“he contro%gnd l}aqgl process HaIYiI a
harvest day titer of 685 pg/mL, as expected, while the glutamine starved fed-batch
process had a harvest titer of 1080 pg/mL, about 58% higher than the control. This
is similar to results seen previously. The glutamine starved non-supplemented batch
process had a harvest day titer of 960 pg/mL, 40% higher than the control, similar to
the glutamine starved fed-batch process, while the supplemented glutamine starved
batch process had the highest titer at 1296 pg/mL. This is an 89% increase over the
control (see Figure 27).
[00269] When the inhibitor levels for the four conditions were analyzed the
results showed that the lactate and ammonia levels for all three glutamine starved
processes were significantly lower than the control. In fact, after day 4, those three
conditions either stopped producing or started consuming lactate while the control
continued to produce lactate throughout the batch (see Figure 28). As expected, the
ammonia levels were much lower in the glutamine starved processes and declined
after day 4, while the control continued to produce ammonia (see Figure 29).
[00270] In this Example, combining a batch process with a glutamine starvation
strategy resulted in a 40% improvement in productivity over the control fed-batch
process for anti-GDF-8 cells. The data also suggest that with some optimization of
the batch medium, an almost 2-fold improvement in productivity can be attained.
This improvement in productivity can be attributed to two factors. First, glutamine
starvation increases productivity either directly or by keeping ammonia-and lactate
levels very low. Second, because of the absence of feeds, the titer is not diluted
during the batch. Increased productivity together with the ease of operation inherent
in a batch process makes this an attractive option for producing recombinant

polypeptides.
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Materials and Methods
[00276]
modified Medium 9 with differing concentrations of glutamine and asparagine as

listed in Table 16. The cultures were incubated at 37°C for the first 3 days. The

Anti-GDF-8 cells were cultured for twelve days in 1L Bioreactors in

cultures were then shifted to 31°C on day 4. On day 7, the cultures were fed once
with 5% by volume Medium 5 lacking glutamine. Cultures were measured
periodically for cell density, cell viability, lactate, ammonium levels and glutamine

levels, anti-GDF-8 titer, and osmolarity.

Table 16. Glutamine and Asparagine conditions tested.

Reactor 1 | Reactor2 | Reactor3 | Reactor4 | Reactor5 | Reactor 6
Cell line anti-GDF-8
Media Batch media (Medium 9)
Glutamine 4 mM 4 mM 13 mM 13 mM 13 mM 13 mM
levels
Asparagine 20 mM 20 mM 20 mM 12 mM 12 mM 8 mM
levels
Seeding 0.3t00.35
density
(x10%ml)
Feed media Medium 5 lacking glutamine, 5% on Day 7
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Aspegardigésf whethel the telafrebbgindtwithonpit @lil3enl gliitastinee The

| el\lliglllessf an%'l-zGDF-8 titer is obtained in cultures that contain 13 mM glutamine and

12 mM asparagine. All culture conditions exhibit decreased lactate and ammonium
levels near the end of the culture. Ammonium levels were highest in the culture

containing 13 mM glutamine and 20 mM asparagine.

Example 10. The effect of asparagine and cysteine levels on the observed

decrease in lactate and ammonium levels in anti-GDF-8 cells cultured in Medium

9.
[00279] In Examples 2, 5 and 6, it was found that cultures grown under
glutamine starvation conditions exhibit decreased lactate and ammonium levels at
the end of the culture process. However, cultures grown in Medium 9 under non-
glutamine starvation conditions still exhibit decreased lactate and ammonium levels
at the end of the culture process. This effect was not observed in other media such
as Medium 1, where glutamine starvation appears necessary for the decreased levels
of lactate and ammonium. Medium 9 and Medium 1 differ in the levels of
asparagine (20 mM in Medium 9 versus 11 mM total in Medium 1 plus feed) and
acidic cystine (1.5 mM in Medium 9 versus 0.95 mM in Medium 1). This example
tests whether these two components were responsible for the observed decrease in

the lactate and ammonium levels at the end of the culture.

Materials and Methods
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ammonium levels at the end of the culture process, regardless of whether the
cultures were started with 4 mM or 13 mM glutamine (see Figures 42 and 43). In
contrast, Medium 1 only exhibited decreased lactate and ammonium levels at the
end of the culture process when the cultures were started with 4 mM glutamine (see
Figures 42 and 43). Addition of extra asparagine and cystine to Medium 1
containing 13 mM glutamine did not result in decreased lactate and ammonium
levels at the end of the culture process (see Figures 42 and 43).
[00282]  Cultures that exhibited decreased lactate and ammonium levels at the
end of the culture process (Medium 1 with 4 mM glutamine, Medium 9 with 4 mM
glutamine and Medium 9 with 13 mM glutamine) were also observed to have lower
total osmolarity at the end of the culture process (see Figure 47).
[00283] Medium 9 with 4 mM glutamine exhibited the highest anti-GDF-8 titer,
followed by Medium 9 with 13 mM glutamine fed on day 4 (see Figure 46). Taking

the effect of dilution of the feed into account, Medium 9 containing 4 mM
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he cultures were started Wlth 4 mM or 13
rrM gI ut ani nTE’aF"s@émﬂ?t&ur Q4P am# 43). In contrast,
Medi UriNH.) @ §24€RIN bi t edizeles| @aaged| | act at e and anmmoni um
| evel|nG6H0e  end of [t hgag il tugge| process when the
cultunggowere ST arted W %41%\/5(9 utam ne (see

Fi gur.t?c,q.a and—43)—Agditionrof _extra asparagi ne and
cystl o—Modi-um-1—¢ontdthi ﬁ%OOLS mM gl ut am ne did
not rle ﬁ '5H2:9 decreashd 4084} 2080%hd ammoni um | evel s
at thé&%ad of the cul fure2pfocess| (see Figures 42 and
43) . |[KBD282] Cul tures|thabs exh2td t ed decreased | actate
and gmmoni um ' evel's af thg, | agglo®f the culture process
(Medigmg I W th A v giatagg ne Yiiqu wth 4 mM

gl ut ang e gt vetium-$—wi-thri3 gl utam ne) were al so
obserﬁﬁé—%@j_ : 1880 51"l arity at the end of
the dl¥2Tire Socess ($e@2.03 (;150@0017) . [ 00283] Medi um 9
wi t h |[&NafM gl ut ami ne exhi bog £d 2.bee| hi ghest anti - GDF- 8
titer|,NH¥@ | owed by Medi ysr P wo.dd| 13 nM gl ut am ne fed
on daw.$b4(e}@@ Frgure 46) 5 54 PKi gy | t he effect of

di | utfigggyof —ttrefeed 1t N 7O Medi um 9 cont ai ni ng
4 V7020061626445 PEH-PS2865( 030437 gl ut ani ne
had egul _\3:-1 ?pnf_ anti- GDE- 849 | t £2.0§ Medi um 9 cont ai ni ng
13 mUPHRSRERE.  Exampieesall 20qee| ef fect of amino acid
and vitamn | evels on the observed decrease in

9%2@;@ mlevels in anti-CDF-8 cells
cuI}%‘%%rdgg A E}Fﬁu 9. [00284] Exanple 10 tested
whet [06286]i f Alrcemdigonsitestddexbibipalr degicaed davthtcymsitaginmmium levels at

the end of the culture process except for Medium 1 containing added amino acids,

indicating that increased amino acid levels in Medium 9 compared to Medium 1 are
probably not responsible for the decreases in lactate and ammonium levels (see
Figures 49 and 50). However, Medium 1 containing added vitamins,
hydrocortisone and putrescine, trace elements E and iron exhibited lower lactate and
ammonium levels at the end of the culture process compared to Medium 1
containing added amino acids (see Figures 49 and 50). This indicates that these
components may be responsible for the observed decreases in Medium 9.

[00287] Cultures grown in Medium 1 containing added vitamins, hydrocortisone
and putrescine, trace elements E and iron exhibited the lowest levels of ammonium
throughout the experiment due to the lower total amounts of asparagine and

glutamine in the starting media (see Figure 50).
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| evel s between Medium 1 and Medium 9 were responsible
for the observed decrease in |actate and amoni um
woevsleeas the end of the culture process in Medrwse®s/ 030437
that was not starved for glutamne. It was determ ned
that these factors were not responsible for the
Exaaljdet e"ﬂhelefmcemétanhb;dramelhmts B/enid imm Sevalson thi f f er
and vitanm,n. conc ' i's
obsefyst driserss I LR ERHErRaPoil Tlu RRreRE Sl in o
in Médimiion concentratlons bet ween these two nedia are

w&g@ﬂggﬁ{%le t he .observ s_and

BB AR Sy
h}akclﬁb?ﬁﬁﬁia@dlﬂ rfélgéscikﬁ ety Slem€ﬁ;h ESind wen ﬁlSMectghmeﬂ ﬂgbatlve to
cu ure a a e.s te n,
VTG pe FePrRRPE s et i el TS ey o

o58REA it tRNEndt FSHeRM IturFkdeess A Erd Sthes‘élcbﬁﬁdnféﬁts were tested
hydrocortjsone and putrescine ce el enent s

méwawﬁ%ssm ig ﬁOIF‘P@ﬁtéH‘ tp Hetﬁrfgﬁvf‘ewfilély if' WFrﬁa?Fpmtg e fa g

oblsBrvbiNgec¥Bkd OUS experi nment al Nbdlun11 condi tions such
that the Ilevels of these conponents were equal to the
| evel s in Medium 9. Sanples were taken daily and

.Mb%ﬁyg@ng@kéguger anal ysis by Protein A HPLC. Table 18.
no aci and vitamn conditions tested. Media G n

[00A89] Adnti(GRY-8 FellsdvaagulBraddy 17z BipReagtorsiay 1 21days.g0glls
B L e B B B Dl el D0, ™

Cdﬂbzﬁhlumﬂlﬂ‘qu.e@tlmﬁoﬂ\maﬂlwml so@aingdtags E Slemyni whickiagre4 5

s a7 ¢ Ty o R SR B el

cdildWE)ds tegne& Nediocortisond gid pugrescimeseere 8ddetVibmial LiMiediRgs 18%
+ 5 30
oQgafiohf bish Skl et T Oamgis kgl i U Bl i3 v

Ma%ouiveali Uinamiaso 1846 @emen3 EACorvaditiom]sted QY0 dbdd k) abd ivda

Gn, day 4 5 Medium 5 72,0 20
R PR iy GBI DB MG AR PR s ol of
tHese b paBerid-w ety ARt @ the ROISin Medim 99 /Sataples were taken daily

Put r esci ne2HC nts E. Table 19:
ansoipRsfor P@haflﬁ‘%ys*ﬁgé{é%"tﬁ éﬁﬁf

Trace Elenents N tL
nM (NH4) 6Mb70244H20 123. 60 100. 00 AICl13.6H20 0. 48

2.00
Table 20. Amino acid and vitamin conditions tested.

Media GIn (mM) Asn (mM) Feed Temp Shift Day 4 Day § Day 7 Day 10

Medium 5 30% 8% Medium  12%

Medium 1+Fe 13 16 total day 4 5 mM Gln, day 4 5 Medium 5 8% Medium
Medium 5 30% 8% Medium  12%

Medium 1+E 13 15 total day 4 5 mM Gin, day 4 5 Medium 5 8% Medium
Medium & 30% 8% Medium 12%

Medium 1+Vit 13 15 total day 4 5 mM GIn, day 4 5 Medium 5 8% Medium
Medium 5 30% 8% Medium  12%

Medium 1+Fe+E 13 15 total day 4 5 mM Gin, day 4 5 Medium 5 8% Medium
Medium 5 30% 8% Medium 12%

Medium 1+Fe+Vit 13 15 total day 4 5 mM GIn, day 4 5 Medium 5 8% Medium
Medium 5 30% 8% Medium  12%

Medium 1+E+Vit 13 15 total day 4 5 mM GIn, day 4 5 Medium 5 8% Medium
Medium 9 with 13 Medium 5 30% 8% Medium  12%

mM Gin 13 20 total day 4 5 mM Gin, day 4 5 Medium 5 8% Medium
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H3BO3 6. 18 100.00 CCl3 7.92 50.00 CuSO4.5H20 49. 94
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Materials and Methods

[00293]

In Exanple 11,
increased | evels of vitam ns,

Tl -

y rocorti sone

shiR€d %gn ﬂfe cki

contalning a
Thi s i ndi cates

t hr oughout the

decrease in lactate
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Were

n

Anti-GDF-8 cells were cultured in various media and under feeding

conditions as listed in Table 21. Pertinent media information is listed in Table 22.

Cells were grown in 1L Bioreactors for 12 days and were shifted from 37°C to 31°C

on day 4.

Table 21. Media and feed conditions tested.

Feed
Media Asn Gin Day 3 Day 4 Day 5§ Day 6 Day 7 Day 10 Day 11
3.3%
3.3% Medium | 3.3% Medium |3.3% Medium|3.3% Medium | 10% Medium Medium| 3.3% Medium
Medium3 [ 14mM { 4 mM 5-Gln 5-Gln 5-Gin 5-Gin 5-Gin 5-Gin 5-Gln
3.3%
3.3% Medium | 3.3% Medium |3.3% Medium| 3.3% Medium| 10% Medium Medium| 3.3% Medium
Medium3 | 14mM | 4 mM 5-Gln 5-Gin 5-Gin 5-Gin §5-Gln 5-Gin 5-Gln
8%
8% Medium 5- 12% Medium [Medium|
Medium1 | 14mM [ 4 mM Gin 5-Gln 5-Gln
5% Medium 5-
Medium9 {20mM | 4 mM Gin

Note: Medium 5-GIn — Medium 5 lacking glutamine.

Table 22. Media summary.
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hydrocorti sone and putrescine, trace elenments E and
iron in Medium9 relative to Medium 1l m ght be
woespmneisbl e for the decrease in |actate and apODUSRNUE/030437
| evel s observed at the end of the culture process.
re hese conponents were tested individyally and
@@ biAsat|i 6m {0 detrsdn ne whi eRstaitife)@erp \HET glon/Total AA
I ReRRRSibhe fa0 |t Rey uQRsesyed decsgasemvMat eri al siand
LRGS0l 248}%] AnJ%Me%%e cel I sy Wahfushhturied inzdL
F&e%&(gla L] or r 31‘69 N¥(§um5 411 i Wrwﬁdél{lh{):]alalaz 4 a7‘[1
W@ﬁﬁ?l dlum q)f} nMédlumt ﬁlagﬂeg%@érgp ion of Medium1
containing trace E el enents, which were shifted on
ay at .about 6x106 cel | s/m Table 20 lists the
Res”\%éf"?%ﬁ%" BB i mental  conditions tested.
[00dpa] ot GBBRecHNclprEdie Mudiven hvexhdbied dedighestaiell Medi um

1. condit such. t hat I f, .t t
deiy SSOaupFS five b BiisEBR-o Gl P b T Ber T ace
exﬁbﬁé@tﬂ% g)wgstgcélq) ?ﬁﬂﬁy hdez{htlL(BBF-Qditérmse'EEIbgLﬁel sJSg)anaﬁ&) iThen

were added to the various. expe tal .Medium.1
fack GaHIMERIBS RBMSEE RRETIQTRESYS (ah Megram 1ﬂ@§%@$@5?%tdﬁ beftex
to YRK Rle BRYALId &rﬂﬂ&ﬁeﬂt@%%@s‘cérﬁn%@dlw Patibr thaa RIdpREn MhER

PO TBIRI3 AT ios B B M M MRS

pe;f&%{ ﬁé?t‘ter M%givfédﬁrm Mt 80t 5NbinEaRtho ke inShi ft Day 4
10 Medium'5 30% 8% Medi um 12% Medi um
corleen'@atms matf:bthm ahgl7UmM proyide WPeﬂ%ryewlts thep @rayifise 8o,
i 2 15
an{\/l? mdn 5@%&@{5} n%\ségs@tﬁaﬁ’ Al 7'6'?1‘11‘Jid :i‘%%ﬁg pﬁl%&rﬁﬁl}o
acidk i mrc@tramiﬁ aeeatvk than mlz% NMdMiin the staniing media resuity inghe

nid 0 BT R YT MARIOT, ' 45

Gn, day 4 5 Medium5 8% Medi um Medium 5 30% 8%

% .Medi um J+Ee+Vit G n,
ol SRR g TS b el PR ot & 0y
levelvial iMedivlnr B£d4t dntiL@DF5S tel ailltudain Bioteaotoksd n, day 4 5
Medi u O/I\/ledlum Medium 9 with 13 I\/Iedlum5 30% 8%
Matﬁ’/’é‘gﬁf%@? Gn 13 20 total day 4 5 nMGn, day 4 5

[OMQ@? UnA&i-BYFNEshI L Were@%WﬂnZﬂOBio&E&éA&nd were shifted from

PCT
37°C to 3UIS°%%915t{1eoc?a9/§ gldlcatNg in Tabllz'e 23. Panzﬁ tlFers were Sl?b_] ectedtoa T-

test in order to determine the optimum level of glutamine alone and the optimum

level of total combined glutamine and asparagine. Table 23 summarizes some
relevant experimental conditions and end results for anti-GDF-8 cells grown in
Medium 9.

Table 23. Relevant experimental conditions and end results for anti-GDF-8 cells

grown in Medium 9.

[Miedia  |GIn (mM) |Asn (mM) [Day Shifted Feed [Titer (ug/ml) [Titer/1200 [Total GIn [Total Asn [Total
Medium 9 1 8 6 5% Medium 5-GIn 615.2 0.51 1 9
Medium 9 1 8 6 5% Medium 5-GIn 857.1 0.71 4 9
Medium 9 1 12 6 5% Medium 5-Gin 947 0.79 1 13
Medium 9 4 12 4 5% Medium 5-GIn 1184 0.99 4 13
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Resul ts and Conclusions [00290] O all the conditions

tested, only Medium 9 containing 13 nM gl utam ne and
woORMs4iscont ai ni ng trace el enents E exhi bi t e@CT/US2005/030437

decreased |l evel s of lactate and ammoni um at the end
Mediumg ghe czbture progess, (see Fi gures 94 .an E%)Q It .

ould b

T o ¥ el 1| coht alAPRI EPRce el enpnle e | chl d ba® die

Medum 1y fhel f 46t t hat t A¥¥dEuiehre was It edBérat ut® shij4ted 21

Medum §hef the el s twer 8 Mgtm afbut 6x106 Eet'l sy nt' [looZo1]{

Medum Riedft um 9 2 ontt ai hi n§* ¥SuRRFYI ut ani ne B34 bi t Y hi gifer |
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Medum flor ul gt itdns| BExanpk BedkiB5-CGiConpar i sjon’sé¥e Medi-dins| 1,133 13
Medumgndid9 pn eel g owshvainds-amt | - GDF-[8 16867t er . 1.34002923 13
MedumFhi B eXperi nent+ was% penh ocied o0 neastiere | heso 13 21
Medium@1 T 13€T ENCGES || N € el 5% gomb-tin _and anj | 1 B tsst ef usi ng 21
Medium%é(ﬁsu By 3 and 9% MRLeEEAl S and VEuhooS| [ 0@293] 15 21
Medium AL 13~ CDF=8 Clet 5 WRlheGi 33 theiinbeti 11 Vayh QUS| el o) azsd T
Mediom o MO S et ng: &U'Iwénldwmeaﬁmddnple' ﬂ'mld t el 285 %
Rert+nent—redieag Tlmwlmrbptbﬁ%%,w@ﬁ, ted—n—{fabte—22:
Mediumgf‘elj3s W@Ez@ gr9m1n IEa 1L Bioreactors f@{5412 E?quang.s 26
%nre S II‘I‘t eu T rpm Méd’fﬁm'ﬁ%owtdfgr5mﬂ'd5|nd\uyﬂ I | WA e - .

26

Medium%dha an%feed congé gl ons test ed F g l\/bgéa .5;,59' n

v 2 Dav_ B Payv—~Z 2 204

;0
s
5

OO/ UTTOT

Rtter Meam -t MeTameh At SHRSIa0s Med um 1000 Med um
Medi um 3. 3% Medium Medium 3 14 mM4 MM 5-G n 5-Gn

Resuléaﬁlﬂo&izﬁzd?zﬁ AGn5-dn5-Gn 3.3% 3.3% Medium 3. 3%

di um 3. 3% Medi um 3. 3% Medi um 10% Medi um Medi um 3. 3%
WOZ@@H. drigura/BQishois sxtiapojaiad aniiRE-&ifersstoryasiogs tevels st g n
gluta"'_fmgle glror?efl_ ﬁfr{oér Ml&%&lu@aﬁhwg %d%lba"}ag;lgeﬁ’ "%;ﬁfg M%M?gihe m

0
resulieef aufriest mpatngnamvriGed tifgs végluerdnagydds @twvieen 2|\¢@d ildm 5

mMaf¢ Efu%iﬂé AL de thi-gqglg@. Fable Y5 HAvs T TIRAY of d P-test

comparing normalized titer of combined glutamine and asparagine levels between

16 and 36 mM and combined glutamine and asparagine levels outside this range.
[00297] Both T-test results indicated significant differences in anti-GDF-8 titers
between the two groups that were compared. Cultures grown in Medium 9
containing between 2 and 15 mM glutamine and between 16 and 36 mM combined
glutamine and asparagine exhibited higher anti-GDF-8 titers than cultures grown in
media with glutamine and combined glutamine and asparagine levels that fell

outside these ranges. In all experiments, asparagine levels were greater than 9 mM.,

Table 24. T-Test results comparing normalized titer of 2 mM<GIn<15 mM versus
Gln>15 mM, GIn<2 mM conditions.

Normalized Titer Cin>15,GIn<2 | 2<GIn<15
Mean 0.724649917| 1.033147493
Variance 0.013326655| 0.036834109
Observations 7 12
Pooled Variance 0.028537361
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Materials and Methods

[00299] CHO cells expressing a humanized anti-Abeta peptide IgG1 monoclonal
antibody (“anti-ABeta cells”) were tested in various media, as shown in Table 26
(see Basi et al., Humanized Antibodies that Recognize Beta Amylbid Peptide,
W002/46237). The pH low end set point was 7.0 controlled with 0.95M Na,CO; +
0.05M K>COs, except for Phase 1, which was controlled with a solution containing
sodium bicarbonate at 0.58 M and sodium carbonate at 0.71 M. Dissolved oxygen
was controlled at 30% by sparging on demand with air, agitation was at 60 rpm, and

the feed medium was Medium 5 (with or without glutamine, as noted). All cultures
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Results and Conclusions

[00300]

experiments. In terms of cell growth, viability, reduced lactate levels, reduced
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Media changes led to steady improvement through the course of these

ammonium levels, and titer, reduced glutamine levels were better than elevated ones

(see Figures 60-64) and balanced (batch) medium was better than rich medium
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125.79 201.71 1120 163.98 911,00 nicotinan de 3.61
29.62 32.02 262.44 26.23 215.00 pyridoxal HCl 1.99

9. &%‘a%]é@@ml%&@uaw SoPNITeKChsidg Biedfind 0. 32. 82 159. 31
riboflavin 0.40 1.06 3.60 9.58 0.41 1.10

t huM@fFﬂ@F@ld@(e@z 1. 64 35.22 104.51 39.43 117.00
[00302] CHO cells expressing a dimeric fusion protein consisting of the

extracellular ligand-binding portion of the human 75 kilodalton (p75) tumor
necrosis factor receptor (TNFR) linked to the Fc portion of IgG1 (“TNFR-Ig cells”)
were seeded at high density from a perfusion bioreactor and diluted to 3x10° viable

cells/ml in Medium 9 for the production bioreactor step.

Results and Conclusions
[00303] Figures 66, 67, 68, 69, 70, 71 and 72 show cell growth, cell viability,
residual glucose, glutamine levels, lactate concentration, ammonium concentration,
and relative product titer, respectively. Under the range of minor modifications to
the process, all conditions yielded good cell growth, high cellular viability, and high
overall final titer.
[00304] For all the conditions of this experiment, the metabolic inhibitory
byproduct lactate was either consumed, or the concentration plateaued, suggesting
that lactate production was arrested. Similarly, for the inhibitory metabolite
ammonium, levels rose initially, but at some time after the temperature shift the
ammonium started to be consumed by the cells. In this Example, the TNFR-Ig cell

cultures were subjected to the chemical inductants sodium butyrate, and HMBA.
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12000  ZnSO4. 7THRO 1383 4821 2704 9421 2640 9198
VhSEOMP540. 17 1.01 0.17 1.01 16.90 100. 00 Na2Si C8. 9H20
140 492.84 140.00 492.84 142.03 500.00
( NH4) 6Mb7Q244H20 1.24 1.00 1.24 1.00 123.60 100. 00
NHAYed!s gné Somclmsépny. 65 5.56 1. 17 10. 00 N1SO4. 6H20 0. 13
0. 4?0@30152 OAf"c%n%e @gén:hQF res 59,%?7?5%076Qw%%h9h(§§c§1 dle%l\l&?’
0.53 0.45 2.00 AIC13.6H20 120" 4.97 0.48 2.00 A
0. 1zitar, Boaedgvesasd apmonpivgElewly gesp@tively) thereogerg ne elevagio

Cddl g . I

0 Rl 5 R 08 0 G
these characteristics. Both lactate and ammonium levels began to decrease after the
temperature shift on day 4. This example demonstrates that the size of the culture
does not affect cell density, cell viability, lactate levels and ammonium levels when

the cultures are subjected to the same growth conditions.

83



Ge02 0.53 5.07 0.21 2.00 KI 0.17 1.02 16,60 100 RbC
1.21 10.01 0.24 2.00 ZrQOCl 2.8H20 3.22 9,99 H3BO3 6. 18
waQWedA6445i CI 0.08 2. 00 O her Conponents N / Lro®iUS2005/030437

Mu /L M Hydrocortisone 86.40 .24 288.00 0.79 360.00
0.99 Putrescine 2HC 2480 15.39 8000 49.66 10000
62.07 linoleic acid 56.69 0.3#8M36. 25 1. 20 290.00 1.04
ttnwm&h§d§ﬁkgug4l 71 0.69 840.63 4.08 716.00 3. 48

her Conponents nmg/L mMmmng/L nmm /L mm D- gl ucose
(Dextrose) 11042.24 61.35 43005.99 238.92 15000. 00

83.133 gylﬁatgééggﬁgdu%‘h%g pggftpg}ﬁﬁlg PP la'&écs%lal% gl‘bﬁ%t% @ culture

80.00 5 ruvate 54.85 0.50 55.00 0.50
ResompssiagitheGtspedfusi ons [ 00300] Medi a changes led to

st eady i mmrk it & course of these
experi ngp(‘qus&x%e%g{]ecuwegyﬁgrl%{gegr ow h, viability,
reduced | act amenativetels thabehuinla enmeneniding 4 rojxicatidesafd
titer 1 v an
ol dogieah Bl &l SR ffndd Byl bEech Qi ol

(batc h) medl umed/mm dvatairdng gliamineiapé handol umedum\gharacteristic
2006

/ US2005/.03
e e U S
ex mo!mmcegeitelghﬁr abbint Tl mNj (i@ ntdtamunhuta\tmmgmtams tg temulative
fromlower densjt cul.uns .
Ui R AL confaet et 7 AP el o B i
t heyofal drfifno AEidiratid of (d¥b ehatl Bbolit D2} (i)l rgdlar@uimulaties irotgadiciion to
lower titers than did the original

i guimlagny oot sdatoavin bR Llod R aeaRE Ry pumdetve

af te@ﬁoﬁh@f %ﬁﬂiﬁﬁe%ﬁ&ﬁs%aﬁ@ﬂ@ & unftS8Rinfel of gfedteBbhhn abldut $6 mM,
gests t here may be sone scale sensitivity with

t h| '@d crmgingtiensthreofconcl usion i s supported by
smal | -s Qﬁ]élﬁtaﬁlﬂlg)saf@%ﬁﬁﬁrle & anl i8] $rBRh pMBSQIndElN @ sieOsTRulture

with these Internmedi ate scal e experinments fdata not
showmlitiomhéer p firss periadend timynseiSicient taellow said geltsdp FPFRyUPL S

gI “\‘}1?151’&: 081 ki \Qﬁ’l‘iue §‘?&H1%é bt #Rul 2?)0/{?—9@%3% t}ﬁ‘:tm:ix%ﬁﬁtposshme viable

hese experi see Fi gures -65). The duplicated
pr o@disbesty(lBMCbmrezveaﬁma@tamed under the ﬁrst set of culture conditions;

changing at least one of the culture conditions, so that a second set of culture
conditions is applied;

maintaining said culture for a second period of time under the second set of
conditions and for a second period of time so that the polypeptide accumulates in the

cell culture,

2. A method of producing a polypeptide in a large-scale production cell culture
comprising the steps of:
providing a cell culture comprising;
mammalian cells that contain a gene encoding a polypeptide of
interest, which gene is expressed under condition of cell culture; and
a medium containing a cumulative amino acid amount per unit volume
greater than about 70 mM; and

said medium containing glutamine; and
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to cumulative total amino acid ratio of less than about 0.2, (iii) a molar
cumulative inorganic ion to cumulative total amino acid ratio between about
0.4 to 1, (iv) a combined cumulative amount of glutamine and asparagine per
unit volume of greater than about 16 mM, and combinations thereof;
maintaining said culture in an initial growth phase under a first set of culture

conditions for a first period of time sufficient to allow said cells to reproduce to a
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aspar agipneiding a call dultuelcomprigifg;gr eat er t han about 16

mM  and conbi nat i.ons ereof: iLnt ai ni i .
culture in al? PWalha%Fe]fSEhat (hnta"ﬁ ngéed%ueﬁh er“{%a ?ﬂﬁs%? tl%ee%f
of iatebdst)vich @enmdis Exmessed mrdeﬂcdndmsn of)tmlli cotturef andi me

sufficient to allows i.d cells to re
viabl e cel | A&, QR "}"Hfl%a glofaéﬁﬂ]éu% i 'ﬁm%g%; Yyatyp total
t heaniiBX bd1@ tatip @$ Ssdihen Xicab0.2; andel | densi ty if said

i ntai ned under, the first set of culture

culture were

condi ti ons; éfp’rgmjflwg’ contaningglutaminengnd, pe oyl ture

condi tions, $4dhRafunPhayeEeRe nfediunndhatiietistics selected from the
conditions is applied; maintainin %esal d cul.ture fo

second @wpcf@nmtm(g,ogfe(l)m ium FntARing A qumulptiyg amino id Smount

condi ti QasyANbIERE oRateERANEhoRET0 AN, Qf) atrhdTBr Bghuldbiat glubnine
pol ypepti de accunulates in the cell ‘cul ture.

met hod of creldinG asppragiporalpeblessdeanahout 2, Qflb%mgéél:‘@“ulame

product '195} gn% 10 %’Mn%l?cwe(i&ﬂmmﬁdi&idﬁahg b%@ﬁa&ﬁxtOMol (iv)
provi di ng FrCulture conpri sing, mamualian cells

that comt camipmgd gmngla@m@@pun@ofghﬁgp% apsd psparagipe per unit Volume
| nterestys gm{emag 806t 18 nRE LG EaRtn MR thefeBRdi L1 ON Of

cell cul a nmedi um containing a cunul ative
ani no achain@mingseidpehtungin an indlaligrewthgrhese wnder st whefpulture

70 con i‘u%géj for a first period of time sufficient to allow said cells to reproduce to a

viable cell density within a range of about 20%-80% of the maximal possible viable
cell density if said culture were maintained under the first set of culture conditions;
changing at least one of the culture conditions, so that a second set of culture
conditions is applied;
maintaining said culture for a second period of time under the second set of
conditions and for a second period of time so that the polypeptide accumulates in the

cell culture.
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sai d medi um contai ning glutam ne; and 84 WO

2006/ 026445 PCT/ US2005/ 030437 said nedi um havi ng two
wordicinssabar act eri stics sel ected fromthe groupCT/US2005/030437

consisting of. (i) a nolar cunulative glutamine to

latiy ne ratio o t han abput 2
G a8 B RARG o' BlsParile i f e AR aPABlor el pure
amicoopasing theateppodf | ess than about 0.2, (iii) a nolar
cunmul atiyve nor g ion to.cumul ative total am no
acid ra > 4to 1, (iv) a conbined
P Bl Gpmb s

cunul ati ve amammahaf cellk tHab&onien 8 peheafulird pudypRplide of
uni.t

vol u reater th n ab 1 and
corlBietesy MBih & fH%F Eressed 1y mcgpﬁatlﬂaogsﬁ%ﬂuwmwe in an
initial growh hleﬂiilﬂﬁdbntaﬂﬂi@' a Mofat Eblul &Rl nﬂfr%e{hw ibhlfEcumulative
condi tiaons f, first period of tinme sufficient to

al '@ 4ingag W‘Q beveprphoylitidde Lignd  vi abl e cel |

density W t hidid MedigM@Bn@inidMimA8%nd0% of the maxi nal
possible viable cell density if said culture were

mai nt ai ned upRiEMeding bayipg fwapedign charpeteristios spirgieditipmsthe
changi ngrab cbﬁs@s@ﬁ)g QP %) Qﬁne"dﬁl% &Mta‘idiﬁ%a &Qﬁ't%twe%ﬂﬁno &gi amount
that a second set of culture conditions I's ap

mai nt ai RETHPItsRIvEneeatey thanfabput 0 sedotidl a peotdr @am twq ghatamine
under t RecGREARM a§fhtaghle rﬁfoocﬁq st k2R §bﬂﬂg (fc? lﬁle&ﬂﬁﬁjatlve
period of time so'that t ypeptl e a ates

the celglutaming t@rcemu@tlvwotrétamm aoid rpticoefiess nigmabout 0.2, (w) a
pol ypep I c

conpri s F%%QIPE&CL&JI%Q 91%1581% of gﬂga?rqﬁje a{éld%g}?a]?aeééltel pt%ﬂ lfu]iéWoFfume of
conprisgﬁ@wrﬁamdamtahmb@hhscmhmnMEmmﬂmﬁnfa gene

encodi n I nieres

expr essg1 ﬁﬁaﬁg %’9?@%& ?e lglr?né S }Slpf‘?s ruggergﬁgs‘%get of culture
rrecbbnldmmrﬁ)laa. finstygriad oblira¢ sufficieitad alikav glididetlgtavepioduce to a
cunul | ne I at an about 2. an
caroet SerA3RALRH AT sbhhe Aol GaPaSRlporapi Vbl
haeh dertsitg ifvgidiculnore hareandigmingd ingler thelfes kadf tulmime édhditions;

group cg Si St a i um.cont a

cunul at £ g%aﬂ@asgeﬁ’%&éﬁ%ﬂmﬂe coagitigns fo\ll)‘ %ﬁ%ﬁé"“&rs%té’cfél‘lmre
t habndihenstis Apliedyl (||) a nol ar cunul ative glutanlne

to cumul ative tot o acid ratio of less th

about 0MpINtiRing sai c%‘r r & Srrancistipd of R yader the; Sgepnelget of

CURtBhEidné@nd Rr 8lseRAY PRI tindedb kifht BRHWEHEL AP Qlumufhidd in the
to 1, (iv) a conbined cunul ative anmount of gl utam ne
an&eﬁgﬁg?%glne per unit volunme of greater than about

16 mM and conbi nations thereof; naintaining said

culture inan initial growh phase under a first set
of 6eul t drraethod of producing a polypeptide in a large-scale production cell culture

comprising the steps of:
providing a cell culture comprising;
mammalian cells that contain a gene encoding a polypeptide of
interest, which gene is expressed under condition of cell culture; and
a medium containing a combined cumulative amount of glutamine and
asparagine per unit volume of greater than about 16 mM; and

said medium containing glutamine; and
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conditions for a first period of tinme sufficient to

allow said cells to reproduce to a 85 WO 2006/ 026445
wWOCTIei32Aa85/ 030437 vi abl e cell density w t hi nPaTAA®S/030437

of about 20% 80% of the maxi mal possible viable cell

density if said culture were I nt ai ned,under

first set of sadmedipm hByRgIY BRAUM gﬁ&p%lcafelchggfon&lgg

of the %%Uub%ﬁﬁs&ﬂ@@f t(i)ﬁ%ﬁedluﬁpc&thﬂhng?la §1ﬁﬁlﬂﬁlﬁive5aﬁﬁnd)zfmd amount
culture C0n|t|0nS|Sa ; nalntalnln

cul ture ppwnlfavww?réhqn@aowOthe(lﬁ ﬁd@lartCH'éW?E%f‘oﬂatamme

set of ¢ 1htvRMSp e ro (ﬁ“ l&@%ﬂ@b&ﬁ@ @) Lholbt ARSAive
that the pol ypepti accurmul ates in the cell culture.

4. A netghiemige tqmmmruva tptal apiioasisyetiqiel Ipss than about 0.2, (iv) a

| ar ge- S?‘RJ 1& c}aﬁﬂgﬂ% {nBfafi %An t6 HJII{IMB.@VC t5QRMRA#InS 188 ritl®etween
steps of i providing a ce ture conprising;

manmal i ahowdl4 te 1t mraltcombinations ﬂaergéhe encodi ng a

pol ypept i . r

under oo gﬁ%ng Ing sa 551 glétﬁ? ncaal}’il{ﬁ'ltjglg bs% nuéé?rua%ﬁﬁ%gt of culture
c ondoaditibmgfona ﬁmt pemod witima sufficiegl ta tahkpw Bﬁéd tadlsdurepradu¢ote a

t ot al Jatio o ; .
o e AR B hR yBe rafiRes SR o Ul pofibe viebe
havdeli @eiisity ifgaiti dmﬂtumhmrmbmfan&ﬂ lummr $le| festtsecdoffenioure thralitions;

group co S|st|n di cont a

cunul at VRN eaﬁtc‘ina gt@?ﬁﬁ'ﬁlﬁe %)0 ltﬁ)ﬂ? 0 i%lt ﬁ%ﬂgon gt glgpiture
t haddnaipiens is 4PpliE (||) a nol ar cunulatlve glutanlne

to cunul atii ve, asp g)ratlo of thag aﬁgut %@t f
(iii) a %'Pté‘lm”cglf ICH r a;SEEoRg QFﬁ“td e nden g resend gt o

t Ot @nd@BhI¥hda6! Fscbdid RribEbMBansoahulie fblypeptidelaccmhvlites i@ the
conbi ned cunul ati ve anmount of gl utam ne and asparagi ne
percellgiuigol une of greater than about 16 mM and

conbi nations thereof; maintaining said culture in an
initial growth phase under .a first set of cultur

condit i 6%19 nfeghodpfrclaim . Weareip spidh eelt quiarecqpdition @r?@ldtcbangmg at
al | @y 5/l ok tﬁ@&dltﬁret &n&lﬁ@ﬁs%gegQ§setlé3teﬁ frofl @ Igleoug @bisisting of: (1)

density wthin a range bout 20% 80% of the maxi nal
postsimpéretuys, &l pdl, (idig psmcd@msu(tvy chemiepd inglugtanttleneh apdpqnbinations
mai pt ai hed under the first set of culture conditions;
changlng at |least one of the culture conditions, so
that a second set of culture conditions is applied;

un dgt al nfheQne%ﬁé nt*n lllrvghefraﬁ ﬁtlﬁlﬂﬁlgé]ﬁic Igﬁ{eoggcegtfratfoh%?sald

r the S8cond con r a second
permaﬂmmﬁshmﬂbmﬁ@wﬂhﬂtcthmhbolypept|de accumul ates in
the cell culture. 86

9. The method of claim 1, wherein the initial glutamine concentration of said

medium is less than or equal to 10 mM.

10.  The method of claim 1, wherein the initial glutamine concentration of said

medium is less than or equal to 7 mM.

11.  The method of claim 1, wherein the initial glutamine concentration of said

medium is less than or equal to 4 mM.
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WD 2006/ 026445 PCT/ US2005/ 030437 5. A nethod of

produci ng a pol ypeptide in a |large-scal e production
woebde/oced4s ur e conpri sing the steps of: provi dPagus2005/030437

cell culture conprising; manmalian cells that contain

a gene encodi ng a pol ypeptide of interest, which gene

i s 1&xpr Ehes@@rh@#%@@lm@dn whereihetotat gpmultiyeramoynt pgp gnifvolume

med YRR sl RebdRinRIAS tah BRLRb 483 inhar gani ¢ ion to

cunufative total amno acid ratio between about 0.4

to 1, and said nedi um containing glutam ne; and said

meqhum Bavi,0g 4§ Yo4TRA, %El%h@ﬁ@ﬁa? bhrtdlhGee SRUBEAL dnit V6line

the™ group consisting o ') a medium containing a

c umiiglatamine cfivhid snedindisdess than or gavel tard0imNMol ume great er

than about 70 mM (ii) a nolar cunul ative gl utam ne

to cunul ati ve asparagine ratio of |ess than about 2,

(iil4) aThomathod oficlhiat i, whereql the totel vemeletivaamauat pey gnit volume

t ot al I, i.d rati f h t 0.2, (i
c8r?ggwgglgﬁﬁglgtr?{gzung%égsﬁtthagf% %#%F@mﬂﬁgy and as pglr\ell)gi ﬁe

per unit volune of greater than about 16 nM and

,Cg:-lfg: 2? b$ g}\%hhgl gf]rjglfgl ]u %Eatngtlh? HI‘% tcﬁlgi% ti\ge#J Anéob‘.{nf %érr ré]lnf’? Volume

conftiglutaatige éfakidanddivrs is Ipetha@r efuat ioembLIf ficient to

allow said cells to reproduce to a viable cel

density within a range of about 20% 80% of the naxi nal
posigi bl ghy b8 of €8I 1,4 R Mutahids onlg ptdvided ivde énitial

mai nt ai ned under the first set of culture conditions;
chargfiiymyaidhe peggingpfdheellcWl eyl t ure conditions, so

that a second set of culture conditions is applied;

mai ntaining said culture for a second_pergﬁqgof tjrﬁ% .
unddr t Al Fethon af dlaim bwhersihilie consratratian of spluble ua e media
per;| '?Fbpo that the pol ypeptide accunul ates in
thékgc% {m%t ure. 6. A method of producing a

pol ypeptide in a |l arge-scale production cell culture
conpr i sipag fRR4SF ?]Bﬁn Pf whePliPVihBk BEll @SBy bf saidl dulthi® is measured
conpfising, mammalian cells that contai’n a gene

encodi pegiodic padisypept i de of interest, which gene is
expressed under condition of cell culture; and a

medi um cont ai ni ng a conbi ned cunul ati ve anmount of

gl utsani ke arethoda$ plama dy wiergeviabitityt of\said gniture fs measaredpn a
than.ﬂ?o t .16 MM and said nmedi um cont ai ni ng

gl R lﬁg?‘mand 87 WD 2006/ 026445 PCT/ US2005/ 030437

20.  The method of claim 1, wherein said lactate levels of said culture is measured

on a periodic basis.

21. The method of claim 1, wherein said ammonium levels of said culture is

measured on a periodic basis.

22.  The method of claim 1, wherein said titer of said culture is measured on a

periodic basis.
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sai d nmedi um having two nmedi um characteristics selected
fromthe group consisting of. (i) a nedium containing
wea 20066451 ve am no aci d anmount per unit vol URET/US2005/030437
greater than about 70 mM (ii) a nolar cunul ative
gl ut.am to cu ative asparagi ne ratio of |ess than
abo nﬁmlﬁﬂjodf ﬁlﬂf”&ﬂ Whsrein gemalatity gf spidiayltyee is gneasured on a
cunpdridilicwasit.ot al am no acid ratio of |ess than about
0.2, (iv) a nolar cunulative inorganic ion to
cunul ative total amno acid ratio between about 0.4
10 44 antheGARdtALIaRRS] &5 %Qlfe in AR RLRhEmes %'t&en dally
culture in an initial growh ase under a ?lrs
of culture conditions for a flrst peri od of tlne
suf44 Ci I [ r . :
Viable call Rl puine B b R hilaf ERLERHERA ipfhatan oqts s
theﬂﬁﬁwﬁ%ﬁp‘vﬁygﬂble V|able cell density if said
culture were maintai ned under the first set of culture
condi tions; changing at |east one of the culture
condfi.t i ohs metlwdta alpina 1 selmueinl theditialf densitytofis@id mammalian cells is
conglé Rﬂﬁo’%n@&ﬁl'ed mai ntai ning said culture for a
second perio time under the second set of
conditions and for a second period of tinme so that the

poI ept counul at in.t cul t.ur, 7. The )
B o Srele oo S heieit e i B denitio S el b

|n aﬁ&aaskma“nglmgmat | east one of the culture

conditions step is selected fromthe group consisting

of. (i) tenperature, (ii) pH (iii) osmolality, (iv)

C hezs. c alThe Ribitoki @i tlaine V,80 herd the GRTRI daadity O Said bABHENEN cells is
. gﬁﬁggﬁ&p of cIa|n11 wherein the rnitia

gIJF SKE¥REr ati on of said mediumis |less than

or equal to 13 MM 9. The nethod of claim1l, wherein

the initial utam ne concentration of said mediumis

| es¥- t hadie a}eﬂ@deép laimy 1, pehepain the anitigtidensisof erid memetalipmeells is

1, aaseixnostddgyini tial glutam ne concentration of said

mediumis less than or equal to 7 nM 11. The nethod

of claim1l, wherein the initial glutam ne

B R TR S Ry 9

metdhérdstor1Q)callsinl, wherein the total cunul ative anount
per unit volune of glutam ne of said nmediumis |ess

than or equal to 13 mM 13. The nethod of claim1,

Whe?lei n Thherethotl af claiomly Iveteroiretha indtial tdensdty ofisdid muminatim cells is

*%k#&?ﬂkﬂﬁﬁasﬁn id nediumis less than or equal to

‘hod of claim1, wherein the total
cunulatlve anount per unit volune

32.  The method of claim 1, wherein the step of providing comprises providing at
least about 1000 L of a culture.

33, The method of claim 1, wherein the step of providing comprises providing at
least about 2500 L of a culture.

34, The method of claim 1, wherein the step of providing comprises providing at
least about 5000 L of a culture.
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of glutam ne of said mediumis |less than or equal to 7

nmM 15. The nethod of claim1, wherein the total
wouomslaéd4se anount per unit volunme of gl utam ReTws2005/030437

said mediumis less than or equal to 4 MM 16. The

met hod of claim1l1, wherein glutamne is only provided

inthe initial nmediumat the beginning of the cel

C U| 33Jr €. Tht fethdaef 8R1inD 0 Ay IReif thdistep bf ptoR BRI ddnipkiges providing at
of soluble iron in the nedia is greater

centrat
th fask agut %g%Lﬂﬁ??&WWod of claiml, wherein viable

cell density of said culture is neasured on a
perjodic basis. 19. The nethod of claim1, wherein

vi atfi-| i tEpeaethos;of claim {.uvhkerqis thewiep of BrpViskingeompaisgs papvading at

baqb§ﬁagghldb@)pg$@aﬁngf claim1l1l, wherein said |actate
level s of said culture is neasured on a peri odic

basis. 21. The nethod of claim1l, wherein said

anmpni unpyegyeloy o?t:laﬁﬁ% q’vl%‘él{{l H{S%tei)%f Fl%‘% SfhpPitesdroviding at

periodi c basis. e met , Wherein

sai ldast oyt 15000lapip elfuteur e i s neasured on a periodic
basis. 89 WO 2006/ 026445 PCT/ US2005/ 030437 23. The
method of claim11l, wherein osnolarity of said culture

i s FBeas Urhednethrodaf cloim il ouhiereib said Srst o4 of qdnditions droaprigés a first

oL B N IR LT
denS|ty of sald manmmal i an cells is at |east 2x102

EY, t 1 in the .
il TR O p A g i sapf €T EoRgeMrseye s
2x le@peratukesrnge tha Ts apphoximaelp 00 to40 ddgadesCiisiugher ei n t he

initial density of said manmalian cells is at |east
2x 104 cells/m. 28. The nmethod of claim 1, wherein

t he4g, ni tThRImdiRaS tiindd, \ﬁliﬂréin @m e Of €mliitidnd Sompdses a first
| east 2x105 ceuks/nL d of cIa|n11

whePRPFTalUFfRrangs that i apawqteﬂyaf* t%%nf{] eAErEriUEn cel s is
at |least 2x106 cells/nm. 30. The nethod of claiml1,
wherein the initial density of said mammaljan cells is

at HleastThsmeipdoériein by whesin safghBrshest Rbepngitiopy eampriges a first
wheggbftafuberah gl thdtd apRRahdtMy 86 1587 GbhRETRIsuaN cells is

42.  The method of claim 1, wherein said first set of conditions comprises a first

temperature range that is approximately 37 degrees Celsius.

43,  The method of claim 1, wherein said second set of conditions comprises a

second temperature range that is approximately 25 to 41 degrees Celsius.

44.  The method of claim 1, wherein said second set of conditions comprises a

second temperature range that is approximately 27 to 38 degrees Celsius.

45.  The method of claim 1, wherein said second set of conditions comprises a

second temperature range that is approximately 29 to 35 degrees Celsius.
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at | east 10x106 cells/nL. 32. The nethod of claim1,
wherein the step of providing conprises providing at
woeawtzedasut 1000 L of a culture. 33. The mnet hedTal2005/030437
claim1, wherein the step of providing conprises
prOV|d|3% at | east about 2500 L of a culture 34. The
metdfod dhe gietiophof claigh brigierein waéd sseerd s6t ofisPBdifiensFgmprises a
co rEE&Jnﬁ @ccméf&é’h\fﬂe %r{%’g 1153 is ab@‘&?ﬁna 1038 Qgrees A el fus.
culture 0 WO 2006/ 02644 S2005/ 030437 35. The
met hod of claiml, mhereln the step of providing
co i's
: ulr%ai{]r e%e erﬁl\éﬁ%'f E‘lgmﬂi 3 fe%?%aac?s%g%d s\%ﬁ%&g{&cﬁﬁ&ns%om relspes a
of seeanditeinpretpters e shat isgpprokidiatedy 30 to R algarcesbrisivs.
10,000 L of a culture. 37. The nethod of claim 1,
wherein the step of providing conprises providing at
I eaftSt afbeamelRd@fClaim bfwhereinu$aidiseeond38t ofTlonditieststrotptifes a
co rﬁﬁconégemper%tgre q%nsg% It}(ljat ];s apéioigjf?nggerl géllgcge e%g Uelﬁgﬁ.
approximately 30 to 42 degrees Cel sius. 39. The nethod

o oL Pub RSP Bt 3PSl e SRS s

appb Gixdt 8ail ehanging at Rast Gnd@fgheaﬁtuﬁezloﬁdltwns cbbhpriding chaping dt

0 ol Wbt Obe CpdRyE, sttt e (PRl Lot GRMGDY 19Bbiied to the

appu@iehat ely 34 to 38 degrees Celsius. 41. The net hod
of claim1l, wherein said first set of conditions
conprises a first tenperature range that is

appsexi Mk &lethod®rbRind 49, $2GFcRtHe SRbid sifngiftd steg Bemprakhod

of claim1, wherein said first set of conditions

co rﬁ&am%%atéeaﬁﬁ qngteultyre gerdition selectpchfipm thegrpun gonsisting of: (i)

ap %ﬂ&rgﬁ ety phi! (IQ?&rnﬁﬁa‘}lty%k/?éﬂéﬁncaﬁ?ndqu 16V, Bflcorfbinations
claiml mhereln sai d second set of conditions

coﬂb@ﬁ@bs a second tenperature range that is
approximately 25 to 41 degrees Celsius. 44. The net hod

of claim1l, wherein said second set of conditions )
congdr i sddhe methodmbnidin édnydwereinsaid thiid ses of praditiogs comprises a third

app ﬁ%ﬁér%g erlalbvfﬁglaztﬁatt@apzﬁox agél §§ t QRJ %égﬂ% s CRiys The net hod

& se CORdIti ons
conprlses a second tenperature range that is

St e L e L T S
1, tefnpérature raagedha ecampebxiedtelpR7 codtiddgreenEelsiorpr i ses a
second tenperature range that is approxinmately 29 to
33 degrees Cel si us.

53.  The method of claim 49, wherein said third set of conditions comprises a third

temperature range that is approximately 29 to 34 degrees Celsius.

54.  The method of claim 49, wherein said third set of conditions comprises a third

temperature range that is approximately 30 to 32 degrees Celsius.
55.  The method of claim 1, wherein said first period of time is between 0-8 days.

56.  The method of claim 1, wherein said first period of time is between 1-7 days.
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47. The nmethod of claim1, wherein said second set of
conditions conprises a second tenperature range that
wo0mppéasi mately 30 to 32 degrees Cel sius. 48PCThiS2005/030437

nmet hod of claim 1, wherein said second set of
conditions conprises a second tenperature range that
is approximately 31 degrees Celsius. 49. The method of
cl &7mM 1Thé biethBe bf ESIAPT, iviHeRih AidMeORA0E BAMEE RbebitRR 2-6 days.
subsequent to first sai d changi ng at |east one of the
cul ture conditions conprising changing at |east one
of sghe qut kihed 60¢18kh 1, MRreiSQid MRL pefiold BE firfle Retviten 3-5 days.
conditions is applied to the culture. 50. The nethod
of claim 49, wherein the second changi ng step
COMQr | S&fe methdd et ElGnAt, WieRH saﬁf‘ﬁrsﬁg}éhﬁaj Bletlrﬁé’ RAbbioRfhately 4
selected fromthe group consistin
ted¥rature, (ii) pH, (iii) osnolality, (|v) chem ca
i nductant |evel, and conbinations thereof. 51. The
met hod of claim49, wherein said third set of
corfdi t i dhemeibapef daim h whiareirdsaic finstyeriad of téme Bragprokinately 5
'scﬁﬁproxinately 25 to 40 degrees Cel sius. 52. The

d of claim49, wherein said third set of
conditions conprises a third tenperature range that

08 S Bl PR P e BT

conldys i ons conprlses athird tenperature range that
is approximately 29 to 34 degrees Cel sius. 54. The
nmet hod of claim49, wherein said third set of

cordi t i Phemethopof deim B vihbielrtthe tobi1BEsad BfsEpdridt O€tilbakd said

I S appr oxi 30 .to degrees Cel sius. 55. The
metHd gdBWKg%§$H%1Smdﬁ§}§$ Ssaid first period of time
is between 0-8 days. 56. The nethod of cIain11

wherein_said first period of time is between 1-7 days
02 0 2BBBREBEAES BeT), UBSER sy ot myniaiThg s%pwwe Bra

cl @éd@hd—perwa%&“ﬁhﬁ ﬁﬁé"ldétaftd el dR8dakQGutdeqldn® th@lapﬁﬁe‘@@\%pm the
2-6 days. The net hod of claiml, wherein sa

fngmﬂﬁg?ﬂbﬂg%Vw¥mﬁbe@ bet ween 3-5 days. 59. The
method of claim11l, wherein said first period of tine

is approximately 4 days. 60. The nethod of claim1,
whéftei nTeanethed ?%ctlalmelr wbqremfm therptepiog majnsaining said elfprsfor a

d a¥&03@ %61;10-5%? uH&%t RO G PlonGhALIB! &ecéélﬁg%rsﬁbgéq%e%k %_Ithé Sithonium

erio I's appr oxi mat el

rretlftYebin dife C@ltallemathmﬁ/hemmmlﬂefvel t ot al of said first
period of tinme and said second period of tinme is at
| east 5 days. 63. The nethod of claim1l, wherein in
t hé5.st ephaxhethed off ddimi In grhemindsaidubdthLimeouhbef said produced

polypeptide is at least 1.5-fold higher that the amount of polypeptide produced under
otherwise identical conditions in otherwise identical medium that lacks said medium

characteristic.

66.  The method of claim 1, wherein said total amount of said produced
polypeptide is at least 2-fold higher that the amount of polypeptide produced under
otherwise identical conditions in otherwise identical medium that lacks said medium

characteristic.
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second period of tine, the |lactate |evel decreases
subsequent to the lactate level in the <culture
woeawlnegsa mexi mal | evel . 64. The met hod of clkarmsi005/030437
wherein in the step of maintaining said culture for a
second period of tinme, the ammoni um | evel decreases
subsequent to the ammonium level in the culture

r eaghi Nahe nteeodBRtlalne Y 8Vher&iP said Bl dmbiRasfugtherglrédidBdlwith
wherein said total anount of said pr oduced

pol YPYFTFHYcemEenenisast 1. 5-fol d hi gher that the
anount of pol ypeptide produced under otherw se
identical conditions in otherw se identical nedium
t haé | acs metod ofelainuéd, Wistpinseidspplementaggomperentferhod
f sbaldd &t muhhie Blepvafai d total ampunt of said produced
poI ypeptide is at |east 2-fold higher that the anount
of pol ypepti de produced under otherw se identical
co ti i
cai 1 mear e ol or Co S bR 8 S ngTB b bfputc 8 elecia
PCTirays2 B8P 03687 ofivormTims and/vhahier@ioveth fictard, pasticelaeions

zﬁlp(gl]l&%g E%cﬁ ytct}:{go‘ra‘ldé S&a{cw fﬂ%gn&aﬂqv Iagg ?%o\glaha(t)ef) fersmv%afmns

vxhe*rueieosl@@od nmlqmpﬂe;n‘eme&ia}nemrfpm@nk$omp@1ndpnmllyip:dseat at
s al }Fs)lll(jg’p ["é rrcgo :?V%}raflongﬁ,ﬁ%rg) atcér,h% lfpééj 8] %‘é‘ioé?jor (gli’eé ﬁ“Pchy sotree.

group consi sting of hornones and/or other growth

cal 0% un REPLE iffecliRa RohbER A 65 1P e B hipen fetre

nuchepssidgsemrofnucl eoti des, trace el enments (inorganic

conpounds_usual | esent at very |ow final
concent ngc{vdg% JI&?%WB"%‘E‘PH%"&I i pids, or glucose or

Ot her ener gymamuialih celld that At @Q&e‘éﬁco@!’r@cﬁ%ﬁﬁ t#de of
h% e tlge in a |large-scal e production cell P ture

fesh WHiCR ge5ds GPresirddipder cagdifion el qell gulfureioad
con'pr i sing; aBeMRRY hRBiuslonmidilAueRteahs h?vnggezﬁ%ast two
encodi ng a pol ypeptide of interest, whi gene 1s
ex pRE&wa shagacirsistics Selasted Bemdie greyn cowptmgr@ 1) apldrtiag amino acid
defcbR@diriRali g%@ﬁe? &Hah §b(§ﬂt RO Bl Uhamh & %‘N} ch# &gm@%lﬂe ratio of
| east two mediumc aracterlstlcss cte
gr der thap ke £ iy polar plitaming trtetakagningragidratioiofiless than about
COREERY oA LR Fh 1d L fﬁlfh% %wﬂ%} h)ab tgé and v) a
guamneto aspar agl ne ratio o out
i |cpmalnn®glatangmqmdmmeagm cbmeatratmm gn@tamad abattllé mM
less th | n
total  abtntRlt sidufng e Rl eRinh PREIIME o R0 e oyt
a cowhitonsdal agﬁrsumnvmeftan@lslﬂﬁ@art agallwv abthedntio @produte within a

gr ?ange of aboup 20%}3 %U‘% oJf%xeanmal possible viable cell density if said culture

were maintained under the first set of culture conditions;

changing at least one of the culture conditions, so that a second set of culture
conditions is applied;

maintaining said culture for a second period of time under the second set of
conditions and for a second period of time so that the polypeptide accumulates in the

cell culture.

94



mai ntaining said culture in an initial growth phase

under a first set of culture conditions for a first
woeoiondeqas tine sufficient to allow said cel |l SPCD/US2005/030437

reproduce within a range of about 20% 80% of the

mai, mal able cell .densi if said cul ture
oo A RERbD Bl & i ippntef Wi [t soaf Prcpton' ot Buture
condmpnmmgﬁﬂ@hﬂhglng at | east one of the culture
conditions,,.So t a second set of culture

condi t i BHY 4 % I gﬁﬁcﬂ@P?ﬁ%ﬁrn ng said culture for a

second per i oha@naliam@Ilsidedontaiita g6 @ficbdiRta lypeptide of

con |t|ong ﬁnd f.or a second period of time so that the
poﬂ'&%rs Vhih Aene ivpatsesd WereRBditERpd cell GHiYF@nd 94 vio

2006/ 026445 E@&@R@@ﬁﬁ&%@ﬁﬁﬁng ddtameRE AREnLAt least three
producln%HF ? % tide in a large-scal e production
celmedgym eharacterisgistecied fgmsthe geubﬁenst%s/% i)r@gstaatlrtgeqmmo acid
C UlchAbeftr RN datdr RBh aBSATBRhiNN; rlf)%%éléﬁ‘ difighine ‘Pd"ﬁs@blﬁglﬁe ratio of
gene encodln% a polﬁge tide o I nterest, which gene

i s ek Hien sh@y Zuiiigamo aigiodptakeaino aqid fatip of learifamabout
defpingg amérq%rgm Bh Fﬂd {3h1 %H)B%mdrf%ﬁfk@w&ﬂébgﬂ Oa’ftto dandv)a
| east three um characteristic selecte

gr sembinehshugniingpandfesparaging concentritivg caealanshanebelit 16 mM
concent hf:;amtanng a0 urd 73R 1ARA MW pRk uhdol 2 B culture
glutamine to asparagine ratio ss than abou ,

i i icpnditions|ferra fisttcrind pltimosuffitient tasHavosaitbéetls toa’epmdtwb within a
l e o I

i o?%g% g%{l‘%ogpgd:/fo %)gc%f tﬂe r% e)?lngﬁg)ogsrl @Bl%%nlll ?ens§ 1f szugi cul}:ure

a weoniphinthed indea therfarstaﬁtbf aslpae a@dnte)ne;o ncentration

greater than nmai nt n|n id cultur

o oo ot i fe ARt ofSorhd sunliR Aty B op ey et F glifre
conduhmmnSS&mhaa flrst period of tine sufficient to

all ow sai d ceIIs 0 re oduce i thin c§§50f about

50% B0oABTIEE ST o st EPesion g Bme e feisesong Setor

S aiconditidris uhé for WeE@ndPérivdaif Figd st A€ the HbBEpéptids hecaiula® in the
cul t condi ti ons; changing at |east one of the
chﬂEWﬁ WEndi tions, so that a second set of culture
conditlons IS applled mai nt ai ni ng said culture for a

%g gerlod of tinme under the second se
i ti Orfecthtolperduging a pekipenside inglagee- Sﬁﬁ‘l?rﬁmé%ﬁtloh sell guylre

pohmﬂgﬂmﬁgﬁqgeﬁunulates inthe cell culture. 72. A
met hod of rodu0|ng a polypeptide in a large-scale

pr oductpr@ﬁldé,‘@lqceﬂﬁpllnu? EOMRIEIAGE | si ng Steps of ;
providing a lﬁewnaraﬁlaeymamﬂemasge@geep B lp'o etk bf

that contain a gene encoding a po
interest, which gene is expressed under condition of cell culture and

a defined medium containing glutamine and having at least four
medium characteristic selected from the group consisting of: i) a starting amino acid
concentration greater than about 70 m),, ii) a molar glutamine to asparagine ratio of
less than about 2, iii) a molar glutamine to total amino acid ratio of less than about
0.2, iv) a molar inorganic ion to total amino acid ratio between about 0.4 to 1, and v) a
combined glutamine and asparagine concentration greater than about 16 mM;

maintaining said culture in an initial growth phase under a first set of culture

conditions for a first period of time sufficient to allow said cells to reproduce within a
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i nterest, which gene is expressed under condition of
cell culture; and a defined nedi um contai ni ng

wghoicans4ae and having at |east four medium  PCT/US2005/030437
characteristic selected fromthe group consisting of
i) a starting am no acid concentration greater than
abot#reeref ahmlt%ﬁ)%ﬁ%% Rbihg mayimal pessible wigp! %%ﬂeaaﬁyn’ésapdawlwre
of  whRSRidthad @HaeMhe first bdt b} cPDlRfitiGhsyt am ne to total
amino acid ratio of |ess than about 0.2, iv) a nolar
i nor gani ®angng atdeasiomglof theicwdira eondlitions.ise theéa vreenrd b el guiture
0. 4. dnQitibns AP, @ conbined gl utam ne and asparagi ne
concentratioh greater than about 16 m\V nai ntaini ng
sai d culmainteining said dultineiferia sgeamdiphrigghefdimemder theysecpmdsset of
set @%ﬁtﬁi‘ﬂ I 6 fe%glgd e!ri§5]§f ésoathgt th plg ﬁ(?edacgl&mﬁllatg?in the
sufficient to allow sal wthin a
95 Wi c20@6/ 026445 PCT/ US2005/ 030437 range of about
20% 80% of the maxi mal possible viable cell density if
said culture were maintained under the first set of
cul 7aur e & enthotliob podudingnpiiyygptde ihadate-svate @bductien cell culture
culture. conditions, so that a second set of culture
contitH"5E 51°8° Appl i ed; maintaining said culture for a
second peévididg akell tutRrddvagiisinge second set of
conditions and for,. a cond period of t
ol ypept 1 de. Arstineas i cofgn segn cretigs Bopepioadt
met iﬁwﬁesefwhﬁuhcgéueisr&gpxes@@ hw&e&tniddien ioficdl duti@eariical e

production cel] _cultu pri sing steps of; . )
providing a @Aeﬁ“"é’lﬂ’? 8 oy l“ﬁg‘"“%ﬁﬁmtﬁ’rgﬁd b¥|i) astarting

t haimiBeBtidctnBntBR1O| cRIAES thah Bbct m)m )68 b infifar@lutamine to
interest, which gene i s expressed under con ition of

cel 3SPAgingfato Ol HaRIID iy s lwamisith fafgd amino acid ratio of
9l Ue@Thalaboih 0, 30) £hbiaLH oY nic foh t@toﬁl %ﬁi‘iﬂ%ld 1317 B&W@&)‘ dbout

concentration greater than about 70 mM 1) a nolar

gl u@dig hendy) a %@an@@lmt@nmaﬂndaasmraglee gorlcwawtlalb gigaterthan about
i) h,fmlar glutamne to total amno acid ratio of

Iesst n about 0.2, iv) a nolar inorganic ionto

t otal amhaigeimbigdaidauitereteanioisial gbwtitphage undern first sehef oujture

QJIan'aﬁﬁf ng gtsg g%ﬁb%log@l?rr'\%ﬁﬁgl{eﬁ‘?ﬂ Qﬁoﬁ 95}8 %Eﬁg t@?e% ?(Qiuce within a

gr eat er
an fangd ofabongO%t- "/ﬁhﬁﬁ;le marideit p@ssﬂblervsetblesmll dehsityuf sauircmlture

condi ti on rst r.od of t sufflc:lent to
oStk ok yriderd hé Bkt RER @RRcohdifBng? T L CLOTL L0 L
20% O%mﬁngutgaat et anelof the esliutvé eorrdita:hk 8o del b satemdbset yf dulture

ﬁ‘tﬂ 1 re mai nt ai ned under the first set of
cuITOLrJ1 OE%‘ﬁGPIE changi ng at |east one of the

culture rﬁzomdiningosaﬁl culim'etf(h&tse@)na pedcbisdie Widerahié o set of
condi tjons is afsp
conditions and for econd perlod of time so that the polypeptide accumulates in the

cell culture.

74. A method of producing a polypeptide in a large-scale production cell culture
comprising the steps of:
providing a cell culture comprising;
mammalian cells that contain a gene encoding a polypeptide of

interest, which gene is expressed under condition of cell culture; and
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mai ntai ning said culture for a second period of tine

under the second set of conditions and for a second
woeoiondeqas tine so that the pol ypepti de accunubaras2i08/030437

the cell culture. 74. A method of produci ng a

polypeptidelnala e-.sca | .

omr 1 o1 ng. e Qre FeGiRe 8l Buhf i Tt BRr FObirF R b five

C oafpouns bhgutanmirermd aspara(g&ielpSr mhtatolmnrmf@remtea tigeabout 16 mM;

et osantinaRiE S EauiE b BiPLEPR L e 2P ebSgre

ZP&ﬁ{dﬁﬁﬁéfb&S aAest. b&ﬂﬁi‘l&&@r&%%ﬁ?eng ® aJmBﬁ}:sahmceldth ad¢pnoduge within a
gutam o (o40) I.Nne ativ
gl tﬁl&fm%o‘g% /°a€9/ B maxpeal Possibie %lﬁ?@ %fm@m g%ﬂl%?u“ure

t hBrediMthindBurldide the WBst Bt JF AlilRige Gallidiosdyl ture in an
initial growh phase under a first set of cult

e
condi t | BAREIRg 1%98? neof theeultyg cordiiqnaeso dhpt #; P%qoeaﬁfet pheulture
al Lawiisat & a ? tdgs to reproduce within a range of about
20% 80% of e maxi mal possible viable cel|l densit
sai d cuntinieminggeidecufinierory sseendpstied ofthee yndegthe %Pn%w of
¢ ul:c;rfdftﬁ)n? ANdbL 4 Qasnd 1%?1%@ O ke & thlatetﬁétth@ﬁb@y&f)tl&erh%cumulates in
culture conditions, so that a second set of cul
cothdicell gwrd. s applied; maintaining said culture for a
second period of time under the second set of
conditions and for a second period of tinme so that
t haﬁ t h’ﬁlepmtbtpbcﬁtcmm lawbeminsaid exedium canpgisessd mediwntcgntaining

t I ' ' ot s
Coﬁ'[l)l 1nem?1dtﬂg\q8$ ]; %%@W}{’arac%éﬂ&[c %e {:tgé‘nfrﬁrgqg%%rﬁﬁ% s/(?nrs]lé.tl% of:
nmedi um @hestatteamisd iacid sexhoemrmdn @reratcr thiae algpud GHmM, (ii) a molar

;?gtgrlitiétg Ig[ﬁ%agﬁﬁ%@és%m%%hﬁgtléen 5 &t l%%sl tﬁan a%o%ltof ??23 hdta:©

g |b blﬁal?lﬂ% gﬁltdnﬁné)moasteﬁ'ﬂmg}oas mmhta gtid eatioadf IlEISS thfin hlesis OIZh(aN) a molar
out, 2, a startin e in

o Bting iz e Byt BT g e sifobrien aPost byt o

Mok @hbin&d s@drﬁﬂlg'lguﬂaﬂm{egﬁﬂ istartingRspatagiteabhden@ationtgdated man @bout
aci d ratlgpbetween bout 0.4 to 1, (v) a conbined

st &P MG Gnd FRmbIRgLoas H5EFO5t ar ti ng aspar agi ne
concentration greater than about 16 mM and

conbi nations thereof. 76. The nethod of any one of
cl dps Thegngghodzef ang ongpleslaims 1-6 § PP eVISHUB s are | ower

than those ligygl fevabal%rw@& tHHAREse WVBRIOBESRod vnd& il cp@ise
conditions in otherwi se identical nediumthat | acks

said¢ntigabicanditiophinrotizarwisp identical madiamithatlacksy widmedivm| oner
th@%‘r c'%? g | evel s observed under otherwi se identical

conditions’in otherwi se identical nmediumthat |acks _
sai d medi umammonium levels are lower than those levels observed under otherwise

identical conditions in otherwise identical medium that lacks said medium
characteristic; and

total amount of produced polypeptide is at least as high as that
observed under otherwise identical conditions in otherwise identical medium that

lacks said medium characteristic.

77.  The method of claim 1, wherein said culture is not supplemented with

additional components over the course of producing said polypeptide.
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characteristic; and total anount of produced
pol ypeptide is at |east as high as that observed
wandsrozetsher w se i dentical conditions in other RCTAIS2005/030437
identical nmediumthat |acks said nmedium
characteristic. 77. The nmethod of claim 1, wherein
said culture is not supplenented with additional
CONRONETMhSMOUEH oft IBmMOIQ WhRindhiduRehd Gd g slcthented with
pol gcﬁgptl de. 97 WO 2006/ 026445 PCT/ US2005/ 030437 78.
Theddrdernsbaluiming oyerihg courrrf@rofugiae sid pRRAPEYS s not
suppl enmrented with additi onal gl utam ne over the

course of producing said élﬁ] tide. 79. The meth

of 781 ai rhhe mefited O&FlRin hé’V@F%’P RIS EUNERERIPR 1 Sl iture is
S a'sﬁ’bs?a‘rlhilW&ple&d p%Hpt%tsglﬁts{eﬁlolf?lhaﬂgiﬂ & £6bchid Rf oftRlteRI d
step of changing to a second set culture
congidifiengs. 80. The nethod of cl al m 1, wherein the
gl utam ne concentration in said culture is

substantially depleted at approximately the same tine
as 88ai d Reapthofl of Haimyil nyheran the chwaroing censentestion if aigrlture is
co [
o1 iR e o gl the Sl i A lepbPctanging 1
c ulstaoné set ®2 culihieecomditibed of cl aim 1, wherein sal d
medi um contains: (i) a cunulative am' no acid anount
per unit volune greater than about 70 MM (ii) a nolar
c u 18] at iThe megfiadtodniaime 1 twheceimglyaylgheanespia setryiitueedrian gletamine
l%ﬂ‘? an about 2, (iii) a nmolar cunul ative
Lg Y% cunul atlve total amno acid ratio of |ess
than about 0.2, (i v) a mol ar currul ative inorganic ion

umul ative to no acid between about .0.4 .

oS ahempthgd & Qe NOGR A BETVE BRI B daVe dnino
gl u&amnmﬂuﬁsﬂﬂm@gﬁaeﬂﬁﬁn about 70/@M,1 0B a rgsleaduaiuldivan
about 16 83.. The net hod, of _ cl erel n said

me WFRIBB R %lm#léatw% Asparaag Fafiofl QF%%QP,?M‘C A8D@ B9y fymulative

Perglifithine YPhuTBatigE Bl @it R RO B leskQhdiMbowti0ld, (i€) ARk
cumul ative glutamne to cunul atiyve total am no acid

r atcPBulgHve iBgLganip i tg nggla@veztotat eitrpxiny acjd patio between about 0.4 to 1,
cu @Hh ahl a\(:%m'bﬁ‘l% &ﬁﬁﬁl&tl\‘e%&ohﬂ’t df %Mnﬁhé Xrﬁl Js%‘é @%m@ﬁ@r RRit volume

acid ratio between about

c orgprates than @hait 46 M. armunt of gI ut am ne and aspar agi ne
per unit volune greater than about 16 a mM 84. The

met hod of claim1, wherein the cunulative total amount
of 88i st iThe method pEedhiguk ivherein saifcinedivm gpntaing i) geumulative amino

| f 0290 miv/ (193 Hlar Ala

pr %f%énagloggﬂr&%m{)%%I#Qgga& %B{ &% hedi U El?’s gr eater than

ap phwoarhiva tedunulEiverkdtal @gino a01d ratio of less than about 0.2, (iii) a molar
cumulative inorganic ion to cumulative total amino acid ratio between about 0.4 to 1,
and (iv) a combined cumulative amount of glutamine and asparagine per unit volume

greater than about 16 a mM.
84.  The method of claim 1, wherein the cumulative total amount of histidine,

isoleucine, leucine, methionine, phenylalanine, proline, tryptophan, tyrosine, and

proline per unit volume in said medium is greater than approximately 25 mM.
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WD 2006/ 026445 PCT/ US2005/ 030437 85. The net hod of

claiml1l, wherein the cunul ative total anpunt of
wai2edeiodésae, i sol euci ne, | euci ne, nethioni ne, PCT/US2005/030437

phenyl al ani ne, proline, tryptophan, tyrosine, and

prajd ne r_unit vol u i n.said medi.um j reater. than
i Sl Sl s LS B o LR
wheis@eutittehleuding, tethiontind, henglitidiie, @blidy, 8Yyptophan, tyrosine, and
i sol euci ne, .l eyci ne, t hj, oni ne, enyl al ani ne,

or O P25 Py PR soBesihs Eanel e ABIP AR S M
volume in said nediumis greater than approximtely 25
mM__ 87..The t hod. of claim.1, wherein the jnitjal
o362 BBATIER SRREES by Hisren e N P Ham Bl Hgin
netikilaineeleudhe Mektadrity, PRenyRlaflneNRolidd ¥PitepHARNyrosine, and
tyrosine, and proline per unit volune 1 n said nmedium
i 5 RIPINGRSE URThyglume rsaidimasivan {5 eestesiangppronimatele oMl of
claim1l1, wherein said nmediumhas a nmedi um
characteristic selected fromthe group consisting of

(1)87a cdhamethodof elainl. vahesrimthe ditinlitese] amavat ofdvistigine
volisBictHeERl Ghe, hrfd@ioniRP Bl‘]éﬂﬁaﬁﬁfng{%?l%e,?t pHah,| hrofine, r?gd

cunul ative total amount of “1so ne per ‘unit”vol U
gr dueline pehwnt valype inepidanadiyn § geeatenthagiiapprpxigatalyndd mM. ve
total anmount of |eucine per unit volune greater than
approximately 5.5 nM (iv) a cumul ative total anount
of &¥et hilbaimsthodef claim t, wheraimssidymeditiprhas menedium characteristic

apgﬁgf&g agﬁlﬁ,{e %rggp%isgﬁ\%i@ cunul ative total anmount of

phe ni ne unit unme greater than
appr oxi nitadunulative tit4l afeint ofthistiding périvue volnmalgreatep thah

of ' r it volune greater than approxinmately
o RGP

a cunul ative total anmount of tryptophan
per uni iiveodunmiatiye eadl amotiufitad isorpginO©pdr Ml €blyimé getateMhan

(vili)_ a l.ative total anpbunt of tyrosine per unit
Volagp{%xg?ageg?g;r? an approximately 2.0 mM and (ix) a
cunul at (ivga tehabtiwiodimaiht grlelcindeepaiit wWhithe ¥4t Ban

greater. than__approximately 2.5 mM 99 WO 2006/ 026445
Pﬁp%ﬁwqbééd'g& 89. The nmethod of claim1, wherein

sai d nedivyavihadatdvenBiel douehFmaslienihSpdrnit §6uBS Rt fram
t he roi%g on%|st[ng of (i) an initial amount of
hi $PPIgF teglé?' dYi vol une greater than approxi mately

(v) a cumulative total amount of phenylalanine per unit volume greater than
approximately 2.5 mM,;

(vi) a cumulative total amount of proline per unit volume greater than
approximately 2.5 mM;

(vii) a cumulative total amount of tryptophan per unit volume greater than
approximately 1.0 mM;

(viii) a cumulative total amount of tyrosine per unit volume greater than
approximately 2.0 mM; and

(ix) a cumulative total amount of proline per unit volume greater than

approximately 2.5 mM.
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1.7 MM (ii) an initial anmount of isoleucine per unit

vol unme greater than approximately 3.5 mM (iii) an
wonodsioaé44amount of | euci ne per unit vol ume gr eaCEMUSRIVAN30437

approxi mately 5.5 mm (iv) an initial anount  of

2. i, ayedied Rebinkl, WA ESOPHBGT amaRbR e et

Unlsfele\tﬁﬂﬁﬂﬁntﬁé@(@hﬁboﬁsﬁﬁﬁ%ofapprOXI mately 2.5 rrM (vi)
ol i ne per un|t vol une, reater

an initi anpu r
t han appt/di! W&W“ﬁt%h‘%neé’? ynjt velpme greqtey| thanApproxingtely
trypyﬂmnan per unit volume greater than approximtely
1.0mM (viii) an initial apount of tyrosine uni t
vol une §hkaiBiiak ampynbpigrdsicina pen ypit V.?Wetﬁwat%mgan(w)oxmﬁtely
i ni4 4 ahr,anmount of proline per unit volune greater than
apprOX|nater 2.5 MM 90. The nethod of claim1,
wher ei n (ihan Bitial paewns of feaging pes ol Melupe geseter then ppsroximiately
volygpap.n said mediumis greater than approxi mately 7
mv~91. 'The method of claim1, wherein the cumul ative
tot al ariyh#it ingfal smpunhef pethloummper undfl vighene greateritbhnmedi um
i's proximtely 10 mM 92. The net hod of
cl aafgpnl%%?ﬁt ?gr}%ﬂ?he cunul ative total anount of
aspar agi(menpeitial aomiunt ofghenyalinineger vhimedirmergiestegtheat er
th tely 8 MM 93. The nethod of claiml

%ﬁg%QE%ﬁe§g§ﬁﬁ ative total amount of asparagi ne per
uni t vol(ujren initia aincintrefiprolind per gricediane tda@nthan approximately 2.5
appﬁ%élnatel 12 MM 100 WO 2006/ 026445

2005/ 030437 94. The nethod of claim1, wherein

t he i ni (¥iBlantitiallanmomuoTtrypplas par @gi vofunkegreatéd than
volune in hr@ diumis greater than approximately 8
iV 2PBISX I %y o of claim1, wherein the initial

t ot al aalyan 1ﬂft1aﬁéiﬁ@ﬁﬁ6fmsﬁeperuﬁlttvoluiﬂé' ghié'ﬁﬁer hﬁhn%%rﬁxmately
%h nM) reater than approxi mately 12

metHbBMenE| ai m 1, wherein the cumul ative total anmount

of phos K’iﬂﬁﬁrpﬁlﬁlal RB6und Bf froMe) ﬁ@mt Vhlaé Qreﬁ@ldﬂhmlip%mmately

great er than approxi mately 97. The nethod of

cl &hM. wherein the cunul atlve tot al anount of
phosphorous per unit volume in said nediumis greater
t han apg}roxi mately 5 MM i )

90 he method of claim 1, wherein the cumulative total amount of serine per unit

volume in said medium is greater than approximately 7 mM.

91.  The method of claim 1, wherein the cumulative total amount of serine per unit

volume in said medium is greater than approximately 10 mM.

92.  The method of claim 1, wherein the cumulative total amount of asparagine per

unit volume in said medium is greater than approximately 8 mM.

93.  The method of claim 1, wherein the cumulative total amount of asparagine per

unit volume in said medium is greater than approximately 12 mM.
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98. The nethod of claim1, wherein the cunul ative

total amount of glutamate per wunit volune in said
waoraiclaed4Ss | ess than approximately 1 mM 99. TReTsRweMd30437

of claim1l, wherein the cunmulative total anount of

calcrun1 pant ot henate per unit vol une in said nmedi

s %r eaibe methah obgipol whsreln e it ;q_a ampHpy. Of‘ﬁP@raﬁE‘F I*?S‘dumt
Of voluideh daid WREHARI 19 oleh@r ﬁwwp%mmerycxtrm amount  of
cal cium pantothena?e per unit volume in said medi um
is greater than approximtely 20 ng/L. 101. The
netd3od @, ﬁlleﬁ’ibﬁfbiiclax‘r‘mle rvﬁrereur rﬁ@ it A ainéBntt TastarBHR Wef unit
of "ni cotinamd per unit volume in said mediumis
gr eatuere in kaid m&éwmi grﬁateethyn grpagyimatelyd2 mMhe et hod of
claim1, wherein the cunul ative total amount of
ni coti nam de per unit volunme in said nmediumis
gr &t er Thhawthap pf dximhtvéieseirte aynulativedgtal apprinpef hogpherous
claiml t
oy et v IR P R Bl W B B RIS o,
ﬁEdIUﬁ]IS greater than approximately 5 ng/L. 104. The

rein.t t,l
or Qo FisBonia B0 FI stbit BF s T b k@ e ATRRFous
rrecbeumlt wlghemtsaid rhddium syppeates ithmatapprpxidhtetys mM. 101 WO
2006/ 026445 PCT/ US2005/ 030437 105. The net hod of
claim 1, wherein the cunul ative total amount of

ri byt | avihg nietiod ol blhim YOul/hd:P@n the cemidtiveadialamosit gf glathmate per
than ap roxrnatel ng/L 106. Thg{1 &pod of claim
WiierEimE 1P fEd 8§ Pb?ﬂv thep epproXimaiae! BM-r i bof | avi n
per uni t volune in said mediumis greater than
approxrnatelé@ ng/L. 107. The net hod of claipr}h
e$%i n Thpaethohof al@rnr/és wherein ths SBIHIEUW totahpraph gF calcium

hy df-Q6Hp4tk #& RRVokRdin \ézﬁh HEBiuls §Rhier tRBSlhpprodisately 8 mg/L.
greater than approximately 7 ng/L. 108. The nethod o

claim 1, wherein the cunul ative total amount of
thi gl nepye %‘fﬂo@%‘? LRIk ‘ijewlﬂé%m Hﬁ'cﬁmﬂﬁh%ta‘l E‘m&;ﬂit @f ERGhHM

is greater than ap rOX|nate y 35 ng/L. 109.

net protbthshate pgr unft V@F vanierip said g@dwm ig BEgpigBthom aprs%maf@IYaQOﬁ%g/ L.
77-108, wherein the polypeptide is anti-CGDF-8. 110.

The nethod of any of clains 1-23 or clainms 25-75 or

cl alots mrehwmd\mﬁelaen i, whenein hsloymalativetietal smayt of piggiinamide

s ipbrs g R R Ayt b kRap e D

t he pol ypeptide is anti-LewY. 113. The nethod of

E:|'|h: (ﬁ]et? ﬁ%ﬁ n}??hr §| gl fiﬂlgé,,p V(\)/b\%glrrel %felr?gle ia’?ivea';aal arﬁ{s)rilr:nagf Pig&t?n%mide

ant per ufitdolumd Bsaid medium is greater than approx1mately 25 mg/L.

103. The method of claim 1, wherein the cumulative total amount of pyridoxine

and pyridoxal per unit volume in said medium is greater than approximately 5 mg/L.

104. The method of claim 1, wherein the cumulative total amount of pyridoxine

and pyridoxal per unit volume in said medium is greater than approximately 35 mg/L.

101



WO 2006/026445 PCT/US2005/030437

105. The method of claim 1, wherein the cumulative total amount of riboflavin per

unit volume in said medium is greater than approximately 1.0 mg/L.

106. The method of claim 1, wherein the cumulative total amount of riboflavin per

unit volume in said medium is greater than approximately 2.0 mg/L.

107. The method of claim 1, wherein the cumulative total amount of thiamine

hydrochloride per unit volume in said medium is greater than approximately 7 mg/L.

108. The method of claim 1, wherein the cumulative total amount of thiamine

hydrochloride per unit volume in said medium is greater than approximately 35 mg/L.

109. The method of any of claims 1-23 or claims 25-75 or claims 77-108, wherein
the polypeptide is anti-GDF-8.

110.  The method of any of claims 1-23 or claims 25-75 or claims 77-108, wherein
the polypeptide is anti-LewY.

111. The method of claim 24, wherein the polypeptide is anti-GDF-8.

112. The method of claim 24, wherein the polypeptide is anti-LewY.

113. The method of claim 76, wherein the polypeptide is anti~-GDF-§.

114. The method of claim 76, wherein the polypeptide is anti-LewY.
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