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mammalian cells. Cell growth characteristics can be very different in defined media

as contrasted with serum-derived media. There is a particular need for the
development of improved systems for producing proteins and polypeptides by cell

culture in defined media.
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second set of culture conditions so that a metabolic shift of the cells is achieved. In

some embodiments, this change is performed when the culture has reached about
20-80% of its maximal cell density. In some embodiments, the change involves

changing the temperature (or temperature range) at which the culture is maintained.
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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.
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[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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express{ ng ity G de RIS pR% AL TRBRLIR inder various
com&iﬁtﬁiﬂ)ns.F I%Ngéc?gzihgg?g%?gﬁ})?/gﬁ showg TNE%— lgr gl gteir\\/]aem

ti t expeningatel saaditions experimental conditions. [0083]

Fi g 3§ | Litd bs SBHBexpRlsbifie TNFR-
ar OHbrsf ° FAGNC6E Holvs {EMRA U fRsth At o o ERne THE
shoug utdet earpupéxpgriment@Denditioed. | s grown in 6000 L and 1

'af gh@f?ggﬁ”?% g&f ;&%g] IfeAnSHE Eé%gglscﬂﬂgﬁabﬁ%ilﬁgfpréﬁmgWFR-

own 1 n
bi ongasdeovaiouf @QBGneRiabronditidds. shows ammoni um | evel s of

anti - -8 cel | rown in 6000 L. a ' :
Dot 101 ond iAo N Tasitl orcehao i dutyrly GheRlICAOIAIRe
her efNFR-Ighidéevaisus' edperithénta rdnditi@spr oxi mat el y*, as
appl ied.to gne

nore particulagr.cell cult . .

condhibne e 2f stopsgpaue BuhirSisers Bt Ensaag N
t 0 dghAdke Gartfus ¥derigfentaheindaiogs.si m lar to the stated
reference value for tha Cf‘f’ltft ﬁ{ée .tcor;%i tion or rimental
condP982bns Figye daphogys Igrﬁi CIRETR Lo Y0HE YAUPHT “RBE0E
ref ebRdiliGhsa range

[0083]  Figure 73 shows cell densities of anti-GDF-8 cells grown in 6000 L and

1 L bioreactors.

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

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



of values that fall wthin 25, 20, 19, 18, 17, 16, 15,

14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1 percent
worokesad4Df the stated reference value for thaPCHUSMMWem4w

condition or conditions. [0088] "Amino acid": The

t vveﬂat %/raﬂ%ep rvgﬁl'ailth taa§e el%r tlg%ﬁ sltaRedr r%fe? n‘?ﬁe f]acfu@faythgf cutltlﬂrpe

dccur amno acl
nor o@ditjonles eohditiont.nkx o‘eﬂallmtnbodlmﬁts tp@te;ap éptonifasiersde a range

|
e, by F e 00, OB T S, Bt MRN8 61
to geld,l1 pettehtity GBéSS offihestateil Federatiedislue ;&rrohat delthré epndiien or

medi u may be prOV|ded as salts or in hydrate form
[ 008919149t i body": The term "antibody" as used herein

r ef egosgt 0 &Ammcrmmomh@ﬂaﬂh F4mif® b&id Udsausat hedein refers to any of the
i mmunol ogi cal ly active port on of an ﬁf 9@'@ A of
MU e TR AR B B L T
Cont,alyPsptiate oP&nalo@Pbﬁdaﬁ%ﬁw@:? Bf thbs"é‘ihﬁﬂ) solidse 8\nth> adids of the
spe0|glcally d (i munoreact mn an ’@ﬁ ﬁx The
ter WSGW@B‘P%? PrawidedBdnesdem i it °H’6W88c| ahingacidso gy
co H @ the nRAuNHESHLNISOBUE as'sBlkEdr it RydRaté Fmal
poggpﬁ?%on %F an?ﬂ ﬁﬁ ﬂg.ecu ?5 thgf g%ntaln only one

spedPe8s] of “Amtibostyy g@w t@nh"@nh@dg psisechppapin gefeys to an
' ”mﬁ%ﬁlﬁ@% uihd rﬁ/&lécﬁle%r Qx@fxﬁ&%l@icall? Qéﬂv@ RErtidh ofBh

an i gen, er eas ternms "polyclonal antibodies" and
" polimoiuoegidbuliamoldsoldysugh appEat Qr&ﬁab')n &ngpent,ghgg contains one or

Tt PR BHEGR E PR RS TUBR 18 Y] P T 00 APy an gpticen

I Nt ghaedrin® ImBhdclbnal dddbddicst bad "maiatlofat antibbde cotepasitionl’,as
of nonocl gnal antibodies Enclu F‘Qi?lq cl

I .
oI S IS AT e y! ROPHH Y aneleRelEg g coteingply one

S NPLEGr8S atfgeklBlML @tes@?hlﬂé] 6Ein@noraélingWith a partlcular
rranl pUl ation or nutation ug'

specific re%8$
exarepitene of grariigebvhersss thsderme spolyderabpntiopdie
cul taHflﬁ‘odg cgmﬁost]t%nmrefgacb q Bo?&l&ttdﬂro? antfdy R kcied @httontain

refers t uring cells in which al
t he mwtipleo spasies of mgerwplmhna piteis ﬁmaélewf fergatiag with a particular

cul taﬂ{l%é?lg tl“ﬁ? d&ld é}?ﬂof %‘gbﬁgﬁvﬂ‘ Qntfbta@lemgfuﬂé'ﬁ‘ lfoﬁ?&onal molecules

definition o he cells
t heneladdsy, tralitengrtechnolegienas werl!easmgm}w n@dqued srguence derived

gtj lotb%anéan gtl%% oF %utan?h Qiasgw&?ﬁg Halsgd efolr eX é %ﬁxlnlcnylzed

Ssone e ce é and/ or “conponent s
in nhabmﬁﬁlun1are harvested and optionally purified.

[00 Bi af of . The Ler "oas.

hor dPtoqlor oSl JBE o ek b 60 Bled 1BRiHRRG 102
namlﬁéth@bfcbaltﬂlrmgﬁeﬂym@vhldﬂ‘al thé congntds thatmﬂlbﬂtlmatelarby used in
si ze s it .is_useful t cul.t.uri

rmslthne SR PG imiing i 5o o st A Bhiow) s
PCT/ 532£Q8d B0 thadfhselds0sre peivited 8i the bépgnradg dfekesdultirihg precess.
and may be 10, 100, 250, 500, 1000, 2500, 008 8000

10, obdatch suliyeris typidally stopped;ahbaune pyjrit 3?@8'\7 § ?lgsl‘ﬁg fopcomiponents
bet Wa ek mddign hRIRFR&Ed and optionally purified.

[0091] “Bioreactor”: The term “bioreactor” as used herein refers to any vessel

ﬁmd polyclonal

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



conditions of the bioreactor, including, but not
limted to pH and tenperature, are typically
W@ owbzd4ted during the culturing period. The bPCT/E808030439
can be conposed of any material that is suitable for
hol di ng .ma i [l C e
anclPERE ST G i i B 19,1205R85500, WAFSICD, s000
| ncB(MIﬂ)l, bgo@), 43,9000dliters of morepor mtvalumeTlhbetWemnThe internal
"pro

t
¢ PGB Bk PPAG L R DL RO bRk
pol wpeally eteltmrlecpdmmg ithte codtuingt mleat TheTtiereactar cambe ofmitdsed of

oo o eSO ey
500hed3Qber tHOuRAR, codditiSHRQP tHeipresertt 1mrenmn’r éncludlingagtags, plastic

vol unme in between or di par i1l in th t
i 1 Pr s e sy Faptreug o ok pteed et S e o
bi 0hRAGLOF §sefi‘i’1{th€ %ﬁ)dh&ldﬂro@ﬂielpﬁly@a)ﬂdh or ploseoftinterest. The
i nvention. [0092] "Cell dens

dengplugre of the Jaraersoalrcsil gulfuas @rpguqtlangwg&acwﬁ ﬁﬁﬂ@?a"lafat least 500

cel lll%rﬂn%%?@tbe' 1008, 2900’ 8000, 80UTR0,000, @@Dwﬂltefs%@%}e or any
"Cell viability" The term "cel | vi abi | !

her apimeds b@tweqr»o Quiseot opgdinary skl rthe et pdl bt o4 “t”&, be able
sur yj %o%ﬁﬁbl@b@h‘é&@rs&@%s@ﬁ fridifc iz @h&RBRh ih ASioRr

experimental variations term as used herein al so
r ef 600921 o tBall dprwity’l: GFhedermc'spll densifp] asrysed herein rafers gy that

par § hglg%:r‘%rf céﬁsrﬁ’eslaﬁ\: gg ggjeh Q&ultng of B@dlﬁﬂt al nunber of

el ¢ e culture at that tine.
[ oomqms] Cu I“Oeﬂ eiablnt;celrhe o t'estlerlabdlityl” asvsedhedrein refere fq the

111?ya?1f c-é- §e 1?1 cB e 15 u?&ive l#ﬁigl? gl%rﬂepof Jﬁl& ch?dlﬁons or

Gration S suspen
me d iedperinsdel vﬁe\fubms tThe termfas ‘hsselchierem’ albmﬂe&ng tou]marﬂ eprtlon of cells

condi.tions sui t.0 .sur.vi val

cel IWhidhe %lfveé‘&]a payfeytn timq g r%%éogr © ﬂ1 5 q?tﬁ%{c,ugﬁ%gpo%c%&?’ nlgﬁl)g and
skKi ldead, th tlhbeularré at thhese. t er ms as used herein may

refer to th onpi i on r“' i ng,t he L,l cel
popdP&Hl o n u%?rej?:t%h 8Plﬂﬁ‘? vvb(ﬁ‘&‘r?%ihﬁlé C%g%u Fat | ,@}? 5 temlls as
Sus pRafiRein FIGISh maﬁﬁﬁ’erhbﬂtéﬂbo@ulaﬁw @it is fusperided ma medlum (see

"fed-batch cult
of o g S KON ST OT SHAA B BOREHE s ot

pr OVdf el Qoﬁthﬁlonc Wsty 1l Be Bbari® MR sd diBRdiSAD SKU liﬁfh‘e attDthese

t he begi nnin the culture process. The deﬂ 1
co nﬁ@msms gsqd?nsre@allnﬁx/reéfé fpiF §@n'wa%trqnt°P61ﬁaFm%§'ﬁ 1Py ce
for P&laﬁ(ﬂ dnd tmﬂh&num h@%ﬁlcﬁ’ %fbogﬁ%&t@ SusPétidedg t he

cul t'uring process. culture is typically

st ofdpeaslat ‘Fedbatsh pmitur%i’n a?hq uq@n Espbatch gl 48 disgssesyp welers
in t g? n{@%d%?gﬁl%\ﬁm@%ﬁl‘{sqﬁ tvﬁl%h p?@igo@a@%r{?&ﬁilehd aﬁgﬁé\flde@% the

[009t ragnent” as used herein
r ef endtuteat mﬂlqﬂpnmubdwentm}the beginieng efthe emtugggroesiss ckhst e

e LA g e s

t h athapebyepelplee duripetht evltriag proses. hefpcbbatclauémrer iefypioslly
to asrtlg/pped at some point and the cells and/or components in the medium are harvested
and optionally purified.
[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



di screte portion of a given polypeptide that retains
at least a fraction of the activity of the

wo edob/ob@anyt h pol ypepti de. Preferably the fractPORUSI005/030439
activity retai ned is at least 10% of the activity of
the full n ’
fr agl%ar%cﬁer & cgtI t I%\glilyiég etfr&tg t gﬁ% tgg@ Béausga ﬁ%rglgggo%%feﬁ% an
40%:11551@%p06ﬁ%0f3@%n Bﬂ%&ptld@ﬁ)% mﬂams heleasae tﬁlaquwf gre atchwety

full
£ lrJ a 8f {hs ﬁgf \2 gg PXI&P%S/Id r IérteaI bl dt’?xlr gr (Zt[oﬁ:%légcgﬁ/'iﬂé é\lﬁ glhgmgi(%at least
97l O%&%}ﬂra"@‘g%mhd finb-lengthi poilgpeptide. e prefdratilethgtitaction of

ot MR eghbinah o A0 Aot o ecfPERY e e e

pol Yesy iobehe il RnEHGTyPEptids e Monepreferubdl sidl thefrantion bbact1v1ty

any ortlo of a e hat . i.ncl
ensbiae ot st o ZeteVe Qe nth b AAER I R P e
ful loly Fa%@ M@Et)fﬁﬁ&tabl?}ethe Bﬁafoeroabétmtymﬁnaaq wmefthe
el ement spans at |ea nore preferably east
abo@¢tivity, of the fulizt?ngféwolmeptld% Thefgrm &%useg éerslr“ "ﬂs&rr B AY
aC' %ﬁrtfafl ofﬁ‘@wéﬂlf)dlyﬂeﬁﬂgg ﬂﬂa@ﬁilﬁ(&@ﬁi le&b€an ¢stBBdted séiBRe: element

term ene as used herein refers to any
nuc |f@.md|u@j§1e ﬂglblygghdoglypmmeo})reﬁg(plgly,ékge egueage eslgm@n spans at least
po”' di 955936 55240, 49)150@H o
4 5)?rfo%pr%fé¥a%ﬁl ?%%t&étgot 1O§Qg Seil poatl; AR Cre amino
fun@tudsn’@m fullslongth pelpeaptide.of cel | ul ar net abol i sm or
de"%éb‘% NG PO ThE M | "‘g en@®ls ﬁ@@ﬁ@relh 9ef51‘§ﬁ:@£ny%@éot‘id%

t he i ng sequence t encodes pol ypépti de or
ot heeqtdanNtAeorfRNVal at ﬁﬁastdigmt potign Of Whlyh erlcsdescrdisngiafaal

" AR AR 0T PSSO SRR e

def ioficéliudun n&fabokysenert developmentoThetesminTtot mefy towgfer oaly to the

! t
naicof B giss Ty Aot A P ep G T et b
contm#l algl eﬂEﬂi‘lli]iass regioas precadinggad éliowingaht calingdequemnt that
rans)d Sﬁtgglgge f elzsnlxlrﬁ\?efég $)@:l‘]€%8$r|;] eeg geﬁ”gleti]o%eof V\%e%gﬁcmcint[rgﬁetlement”

operRiwy, dsiweked intéasid fqeabés (Gintrense)iRin cenrimdivitiud coding)
by either dncreasing or decreasing the expression

| eversnei(“#PsBe | ocated before, within or after the

codi[pgos3 e AULRARIc GRAEILISHONThOlerr H LB ébnff&b/elﬁﬁént’azis used
any st age of gene expression by re ulatin

exarhsrein refass ojagy pesence|clsmsat hahinesulaies the ¢ b e gene 0
tr an\ﬁl‘IﬁEﬂ Ris o%%‘ab@%cf %é&il@%ﬂtﬁ%&@d &hﬁﬁ]mctmﬁ% either

stabifity, | ocal i zation thin the cell
i ni tineredsing, or deaergiaeitsrexprestier Wﬂ%@ﬂdd\*\aYdife Ipgatgddietars. gyithin or

or aa%é fit Qng%% gg&ce ?e&%@ CofPERRSAO Hla?/ CNEhySstage of gene

contro ele unction 1 ndivid or in
c onbdxpessianbywiegtd atmgefoa e, 1n1[1aj@99qlon'%m Qrdgrﬁﬁnatlorrﬁ’é

B

creal ston rived from
an i wihindleagil,dnisietitmg eloagation dzﬂteM@@u@@/f O26dipn, or any other stage
PCT/ LF%geoesx/pPegggr? 9Genetlc control elements may function individually or in
combination with one another.
[0099]  “Hybridoma: The term “hybridoma™ as used herein refers to a cell

created by fusion of an immortalized cell derived from an immunologic source and

10



an anti body-producing cell. The resulting hybridoma is
an immortalized cell that produces antibodies. The

w0 pabow2@unl cells used to create the hybri domaPCHIOS1965/030439
from any mammalian source, including, but not limted

to, rat [ rabbi t., ~sh . DI O, : )

2 e TSR R PR o BT
wheprodiied gﬁtbpdmﬁ ’hl&hﬁdl@idyﬁrcekﬂs lls;zdatommté the hgniglomatsarcbe from
are the uct of

i P Bifeoouge g Sl ng SIMEER, ARG rEBlecdedl e

a pbASHE hadbh.. Tl’éliéﬁmakdmtcempisb@ ttlﬁnmelhllrmaaﬂnch result when

i nclude a t brid c line th .

pr o81PEEY %ﬁﬁeg%gg m§ Blﬁa gélonf th‘ ﬁ&eé’md&ﬁ gfagu fas

( SegetwRerDhumad deBd aﬁith Birine@hyelonNadeli@e, %%b%ﬁ&tly fused with a
(1983)). [00100] "Int e%r ated Viabl e Densi t

{ &r pivbini el FaEmoienlt Brgs yieat GriSppge anydmaBEAI A P AT cell

ref %ﬁéthfapprbﬁlrée@Mﬁb@&@s, SUEW S, tof eRim dmb Ah@omed (Sse,@veMildnen et
cour se the culture nulti plied by the anmount of

ti mel. ,thﬁ%uréiﬁ&ﬂ}loé?’ HA83W-un. Assuming the amount of
pol X@ﬁnféj de‘hgéh‘i‘ét&r Vi%retc%'uﬁ)d%l%d’u aBe terH “BlipRES w@maben o
t he "‘nunber of ~ viable cel present over the course
t he densityiaseysed hareig refers & thie atﬁr@ecd@mltywé wighleyellssovgr the curse
uset,p 18f haé)}u}ip %B&dn% th
and /oolrhe 08 re mﬁtl ?%%ﬁ’g a@ggét%?tl%rts é: a3 g the
c uI tcmment c{f @611{6@}@6 Misldorpndtein 'pEeslutedag pqogpr@on@@q ‘qhmnumber of

’é
TS NS SGA Bh SRS e L1 g
nmanmedfliaooldet ¢stimafmpnphe ahbuynt of e geptdd andiop mptepn preepsd over
essenti al £g§ on- essential am no acids, vitam ns,
ener gy UG PEHE U "}%I ds, and trace el ements required by
the fogei] f Gviedting?,rrakll gulowmt medinoh/” StCubturevedaim”: These terms as

sol uti al so contain co onen t.hat en

o oweH BEARIR SISO o G o BSTE A il s SO

I NClhhhslial QENED M Hicaliy) thegd @Mthbné px@t/ﬂe SSseﬁhdaalﬁbidntdsmtlal
is preferably faornulated to

Con GBS S oYY FE X BPTEe TP Hy g S I reauined by the

pr Olc'efl @5r3hih ikl grbReh ARV Uiivi@Y, BHeSOlulién May ald@Ednteial components
medi a" - a serumfree nedia that conta ns no ei ns

hy drtbatypskaneseigivth adiep sHEheabaYe R RIRNR @E?nﬁ‘&‘é‘ﬁ% prmones
Def | aﬂ? %rdmﬁl et R, errels6RtioH 1s%¥’éfé¥ﬁﬂ)ly defiukesd to @ PRRMO €4l S

nponents have a known chem cal structure.
[ oomaqentrmnatmmabfomék ryiyah gugbproliferatian . Theymediwn s alse be a

wast.g. ol qﬁ’&iﬁ ” —aasse@? e 1'3@&15 tH3t &ﬁlfta?ﬁs%otﬂ?ot@lﬂf,TW?a'x‘a%ates or

produce e ce ture as a result of normal or
non- wumnnﬂntsrétuabNanompoﬁb% el@.eftmémeéqa@rq frees ppimahgerived
detrinental t in

ol ST el Wnpiebisdilrd tofoun BBRLEMALSY [T

rec qnbl(namt “Mgtabotip emue gedoet” pFlstteim meFf@holle wastppeduathes used

or onRib e E RrPog e En e oiRMERC: R B o
t he Didfhalohetatiotic probéssarthatprd iy pepd: wde dejnmputdtte |th¢ Gell culture,

Pr Odéja?t?cqﬂarly n¥ re(ilatlon to tthe gxgrgssmn " act1v1 abi’ es}/red ge%ombinant
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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ot her post-transl ational nodification of the expressed
w@odogpaasi de or protein, or may be detri nent al PEDUB1DE5/030439

cells and/or expression or activity of the

recourbi ol r

ot hglP' %g?g é]#glpg t-tra%sl'g)({ongl rﬁ(}(ﬁﬁé\%\gg{?gﬂgg gygﬂg@&f po‘P}tpeptlde
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pr egRibolid Wk productssindlodedhaate, prhdehuis prodncedfas a rasdit obglugose

even el m nat e net abol i ste ducts.i ,Tmal ian
Cel Mephpiyh aed amoptas Wik et Br = Akl el 7

" 05 HelaBblishy, " OhSgaal HEAG pre@nOihvdntion isas Bl roquctasof; edade or
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sol gyes elipinatg weabolicy@sisaeedyes ip PYRTAUHFH SHM Ehi zed

ol eubes. «~OskBlaatyt bid *GsnONLES 3@dndlality't 9@ measure of the
concentration of osnotically active particle

0s neseelic RIgssws o digsalved FolRts pbyricles i 0 qyeeue iOIH%%‘hquTk@S%E)

at %ﬁ’g’cl'é inBRHE ¥éth §obs aﬁ@ncﬁﬁoﬂﬁé@ﬁlbﬁc@ésewbl@h@fls é;@)E’GKSed as
Gsnmol arity,” by contrast, refers to the

of shﬂ cqueenfyatian; & joargoténally atiye garfigles G-y, Pi“é‘?leséfhsga}"ﬁit‘{‘ éﬁg of
V%eg?lut?cﬁgﬁ) ﬁ/ﬂg @%’E ?é@ér1§é’d[u%legﬂto aﬂ@%tldﬁésﬁﬁre of 19mm
I'es

ution” Per f usi on

cul Hg). é'OSmametyu'éwndnp@qt,fr@fgrscsm theupmpereof selytepaeiglas disgqlyed in
ref %rli%er o? oletlcm:“ WL%H uQJd Hefd I‘I H{e aggre{f\ﬁ 1(l)r§"n'1@sn‘f" Hn&ﬂs
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iR < “pitien ifuietr iR BT 1Bl L R0 prein rfers o
f 0 r atrliwhcﬁi&if |cﬁltlybfﬂg®hll§'haw&lldh&ﬂﬂltldﬂﬁj Ice!tlmhedlm rierTyotifas!

cul turing process.
co nﬁgﬂgwggs}?}( o e c?,tgldllu %Eyatpgh B:}lrg SF seqlheglrs vg@{%e%[nmng of the
CONtcu e Brocess. Smerprocmlea bmmusmba@icslmmlmrse naptiohal |y

pggis;l e %’@ ?ﬂk%f% N Elésg‘g}l‘ ﬁ@i‘%F é%,lﬁgg gugl&%g gylturing process. A

c ha'éﬁrt% oA MHeltel1P4das chinpdiests iroge ik@funviratypizplly Kervested on a
bon The termis used tqQ refer toﬂgl lginﬁno aci d

chaicANHTUoRNY SeRHERMINUGHFbagHAAG e oRtign #1 in the

art @?11'0% uipdgpefiied Thladmtpelyb&iae @Lfs]éli hdrélmdf@dats@luentlal
Ieng[t y tChai ns and can refer. to a mnjml

ch
conphiigiofigminaacidpdineddegethsr yip ﬁR@lﬂlelbﬁ’é‘@t Héf tevrin és %lsed to refer to
PePLi A6 iR ¢ ef%%o&gﬁ} lenEth o5 bRk of oTc'ﬂﬁar gkillin Me@kt&Vin" as

used hereln refers to one or nore tides that

f unatnidestandthat e toem dg eot limited to lﬁn%\hssqhﬁ@jlﬁ éncg%ﬂny plepiei agginimal

| S t | I re
b PRATAE vy 410 LA iked Riebtn BV, & REpRiAL B

poI yipers] de@rotaintr Berteringpraeint @sh@edjheg@n @tf@rsm@r@tqr g

5 A, 08 ot

f unciuh@ivaingwnittind Soes caype pereﬂnemt pimysicel askriation @vith other
g(n)l()%/lﬁ) F1)3te| tl(%ignh(?rtdelgg ¥osrlmctﬁé (lilgcrg!cs Tt 1@&1& Wu{ 'Ehe%}%s “polypeptide”
and “protein” as used herein are used interchangeably. If discrete functional unit is

comprised of more than one polypeptide that physically associate with one another,
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WD 2006/ 026447 PCT/ US2005/ 030439 the term"protein”
as used herein refers to the nmultiple pol ypeptides

wWo bab/oxie7 physi cal |y coupled and function togeCTEs2085030439
t he discrete unit [00107] "Reconbi nantly expressed

pol
For HE Y e ert FRER o8 uBRLGRE R pia R
fro phymlcan‘ﬁmleldand himstiorctepdthdr athe [dissretsawit. geneti cal |y

oW REn: R BBREGLatp s BRRHRER" RAE nctbRbinans oo

or $bRpéptide: tl‘ﬁesb odrinp @piised ereinrafer @ragpolypeptitel expressed from a

expres host.. c

r ec&WB}'??i‘ﬁ‘? F?Ft & lptg%g’ga lieeﬁcgfa?ﬁg‘eﬂ % e&‘émg%{'ﬁglg)l PP gn

to pbEpéaiat. TR ﬂecoélhblﬁantly Beiregsed ptgﬂdstﬁt;]deccap (bpidedﬁxsal or similar
normal' ly ex resse int n host ..ce

Al't & Pelmeméq?eﬁ thaf pre HPE’&%&&XH%?FEU? %WE‘%@'&" (2§ e 0 de
can 1QSmbHa Al dxprssed ipdBipeptide ichi aﬂﬂﬁfoﬂflgri 16 eheft@istyqetipitd. de
contain am no acid sequences t @I ar e |de i.cal gr

si mhﬁfarolqg@ub@myb@ﬁﬁ nerawlly gxpressed)! bﬁp‘P@E%‘é “: host ¢
ehﬁ Avdipshe &@dnllbmé’hlﬂz |e§pr9§s@&§olyﬂé9ﬁ&d @A e highefio irtth@n
ost” cel 0010 Seeding": The term
s e@@rtwgs ofle n@mph@q @inrmrr wpigp geif sequpreepihaicass Wepfical or
pro RAGh RIS hAN@UIWHhile oth
Ves \Ség-ﬁi'ld? %&I@%Hldeg Hl)ltrrpa{]lg e&ﬁe%ee&;inqgere R alif Ane ulsel c;c er
in andkhememwwgeab@QhO%pdhessel Al ternatively, the
cel | Z
or i (;601t 8 or g%yagn%ﬁeﬁ%htgn? s%le dqbltug@‘e’l‘gc%tl% g@girﬁt}iférgﬁss of
The previding eécf}lrcslltnm taajblomumepr aptheeyasse]l. Thecdellsimay have been
sin 09] m
her repag%eée?rglllf)%s Y anf)t-ﬁ{z tf%reactc;l;%? V%ssél Aét%fo nﬁ{erll)é ??e ééﬁ?ﬁilay
ex prrssedn frokenap thatked dnmpdiotebi mloptoqzdowéldg themeto the bloreactor

manal i a Il ¢ re divided

i) e e fttats ) S pgieaEss s, ek AT, O

of Mob109yr amsteot TROeP emn”@e umd hplreot tefers tpeire toial dxmd)urtt ef
of nmedi um tail ed crl gkn Pr ef er,r

Erb OB RMEETY BEPISEONY PRRPpy B AT O RIeR Y g PR Sen

I Mprvied dﬂf&etd cgl% ahfdantuTecbdiind wiurdé. Tipet Qsttgeplﬂﬂly expressed
and/ or pouypeptl es b cell culture. Hﬁﬁ F cul ar,

Che inworRTIS HIgE\AT @8 PeREife OERFSteiTRE MUHIRHP fedun!
production of one or nore netabolic products

detrinmental to cell growh V|ab|I|ty, and/ or protein
product i on BetadedPescyiptipm ofCeyitain Freferred Enhadiments of

the @g?@ ntTlferb\fgs@ﬁt' 19%nt1&h§r09ﬁl=:§ infprdviell 5Rtdns Br A8 bfddu@ion of

f ed- ture her certain preferred,
enbogbieisn tasi/@fpompeptldw bredlonitaiee Inipasticidasetfe inyerfianprovides

bel ow, ttemlg-.%lsxﬁm?&izg ﬁnpddﬂﬂfo\ﬁ ot'hd br rhéte H&%b@lﬁct préfilcks detrimental to

unde oweve varl ous fications to
t he sc&llrgrceiﬁb;\ndnﬂltemmd@r peotais pradectian phquahtyn dn 8 peperTedf

the 2 ndg? % ﬁ&H%&@h%?&ﬁt .

t her odjme of t% res tt hnélgrgié)%btigg g?IF uﬁhf@"is QQQC ure

ZOO%MMZm%EIFértB&&%ﬂmm the 1nvent10n are dlscussed m detall below.
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. Tt is the claims and equivalents thereof that define the scope of the present
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i nvention, which is not and should not be [imted to

or by this description of certain preferred
weriondmnt s. Pol ypeptides [00111] Any pol ypepti/tig2005/030439

that is expressible in a host cell may be produced in

accordance wi,th th 0

oy OGP O T i e MAAD b oy ISR RAR Lot

themhﬁﬁ%deﬁb&hmaﬁsfronta gene that is |ntroduced into

the host cell through genetic engineering. The

pol ypepti de may be one that occurs in nature, or may

at%gﬁﬁﬁ%ggely have a sequence that was engi neered or
selecte t he d of, man. e gigee ed oduced in
pol KR&bH dé“ﬁﬁ?/lybeé’“ @g%ﬁg&esﬂbgﬁﬂl A r"elggta%eﬁlt e

Se g RBidandeRdth théple¥ntiadition OTE&IPolypeptidd nisiEbe exprem;i from a
i ncl ude one or nore seggent that are _not atur

oc ceganeithad is gndogengys tpte P EFopyageng Hiat 1 ATqdugs; mééhe

ex pfl(%% ?eqpthfoﬂgﬁgéh@ﬁgé}&%eﬂ\ﬁé hrhehRlypBytRIS @by be DNEM d@burs in
ten be Selected on the basis of an inter stl

bi ohasyfiecerimayraltempiévelckave asequenacyhat pgs cRgingeindor 5§ ifiied bY the
Pr egslilor h{%cgn' %’iné@é’ A Ry RPN S el s BN otiﬂ&ypolypeptlde

pharnace or conmercially relevant enzy

r eceqgnenis tlzat tndb@qb,ylly obryr oREIre, OB Y éﬁc&dﬁ' opea%rtrgqre segments
ant etc. Antibodies [00113] G ven
t he §?e8 nuﬁ%ﬁg“%gﬁan%lbodles currently in use or
undgool li]n v @slypgﬂtdeﬂhatasayphalr Fiicleaaxipreased o aggprdapce with the
conmer ci al d i bQE |
par p{eé?ﬂt g}ve e\?}[lg Qe éé?ec{eg ga%e badig {)nglﬂte?e%tl g°‘ idlogical or

I n accor nce wt e pr esent
| NV eRénhiodl actlv@@t H*‘bﬁddamleathe prEsatt givestianiraay teenwlayeé to express

ant FobirpaRc b Emnlsrallh R R ool bifey "

us e@oinfbndGre @t aectyy, irtigei, bindigesgentf ett.nvent i on. I n a
preferred enbodi nent, the antibody to be expressed is

a nonocl onal antlbody [00114] In another preferred
enhodidenat . the nDnocIonaI antibody s a chineric

antlbodg. A chinmeric an -F t ai ns 9
£ agMRASE (Gisen (B Brasam DR A GHETE R A ;8 Chder
or gWe&fgatl&hbs‘ﬁfaﬁn?ac@tﬁfchlhﬂ@%eﬁ@drﬁﬁé&’cﬁ%géﬂﬂ@ prbkhictidﬁof for
exanpl e,” an antigen bindi ng donalnﬂLrontan anti bo

of an’nlmgl@ is gfzparticalar iwterest mgﬁ@md@ge prﬁa?‘tdp]ventlon dy
cons{ anbaibEgh gfbgzms‘t\.héf ﬁﬁt/ee&lé’ afifitya® %e@ﬁi@ﬁlgsbtﬁd)i pdrBdilat@ntigen.
chineric anti

have been”descri be See e.q., )
Mor rArgamtibedyghat carPpegexprepge |in a hesh gell gy be t{ge@n&cccggance with

685 ]qq% ér%sse?‘g mve-ltﬁllé%d% e[%se@tred erDBtdithént 3kérantibody tob38Rpressed is a

tent . 4,816, 567;" Boss et
. ,mdnoSlonBahebridyNo. 4, 816, 397 Tanaguchi et al.

S

Pub ur opean Pat ent i cation
017348YodyUn dtilerii angidlady 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. US.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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Patent GB 2177096B. [00115] In another preferred

enbodi nent, the nonocl onal antibody is a hunman
wa@paosloody? deri ved, e.g., through the use of PCT/US2005/030439

ri bosonme-di splay or phage-display |I|ibraries (see,

Kavbloh §eat 9B FusppteRpaed BBl o PO, Ay Rietom

XeN@gen@ OB 217388, es i n whi ch the native antibody

t f AM
Punh! Bhe B erarEaed G O Ao R ABRL b hman
CONRABENRL deri0éd, e thratdhvile g1l nbo@mt@spia(ym ehagealigplay

Kucher | apatl et al 57
[ ooHbragesi( seebndt We errﬁt g{:,g]l ﬁé@a&e@%&g%ﬁﬁ)&(ﬁp@ i;lﬂ(%w)aSakl uUs.
hﬁonpﬁé& I&?l 5,85¢ '{)ﬂg dy'the %s@ofr}](hhu‘g‘wplhmdecﬁmm ity . thetative
umani zed antibody.is a chi neri erein.t
| ar @}élbﬁ%}j NP 3Fe HRCH vEed gae ﬁ@cfé‘e‘ia Feé’Lﬁ 8“8‘6?“ ﬁh'Ba"daé\“b?/%d
0J3LBY FRe FAYL inb REtA® $he JiibH SompOnBAtEb2ihe gatdrRYmphesitsteal (see,
ne reaction when delivered to a human subject. In

hurmm Kueherlapaties ai. d4-S. Batenh Noae - 10841 dues in the
”@J Y@”t i én‘oﬂleﬁﬁéﬁfe&ﬁh BiyBSHimERThO Boniléhal GRIbaeeH a at

resi dues from a non- human specje
t hahumammﬂ entitodyie 4 nswnized angibadysis e chimegie aytikgdy Wherein the

af f ;?g%tﬁﬂoég%? th%fa L edid Mﬁb@g{e‘%ﬁmf&@ﬁorﬁﬂhﬁ%iﬁﬁfoo&@ﬁ thus

several techniques known in the art,
( e gnmmTzerrgan@'tpoteatlal imPupereadtion whepdelivereddp a hyman sybject. 'In

80, ,7308- 731 erminin
Foulyatzed 35 Bektd iline SO RBlduE it comp HRABBCK crmning
92, re;gwht@ al(elrﬁlﬁé’c)e)i at]zclmg inpat, vpﬂaer&sadtabﬁymm lm@ms@ncwg that
t t eacni O

9 %?5’ a%ffn‘ri‘t gﬂcf‘h\/%%ﬁequg?r%ﬁ%@f)bﬁﬁ

0235%8% @ T'Acor porat ed her ei n
r ef afobReR) canﬂéﬁ‘ﬁa[ﬂeb@dnﬁm seboditechniquesknbwn dothwericlesl, Tgng et

T L

furtrpgy nefze9 E1936); (A&6n étQﬂlEMeﬂzt Eﬂdymol qmawﬁewsz)) and are
321: 523525 (1986): R echma

332: pgfgalgz gla(iqgcggsdmgdtﬁ dhe tege glg%lof %}l‘r ?ubh&)tlon 092/06193 or EP

Bi 0lyo3¢%40B; gﬁl'olf_f%nc(h]a?@%)c@ ddaled Qbreitbyabiemsec)i mampnzemwﬁodles
herein by reference. 18

embeat h@mnmqrﬁléllquémeé ﬁidlfgr %ﬁmﬁgné)t Qg%E}rL' ﬁ?fﬁgrﬁog‘% droad,

ant '13881&9 ng% BieR&IGRRAPH At B of Rittha refepdiit ) Seclonéh et al.,
resi au

es o not naturally occur in any
in dfeure @ébwsﬂiﬂﬂ%ﬁ)ﬁ@chlﬂnmgt\éalﬁ 6’1"2‘17@%3132}"%@ %ﬁéié@gr?%d
be li;r sh{ [30 ek BT £593L DO al P WhiichQke me&ﬁesrmeai

speC| Inity or effector™ function on t
nondxefennlalrefemdmcaerl c or humani zed anti body. In another

P oIS AR T bed Dbofienb Y fonalRAR! tifitriabeve

0 drugs system c
pharhmaizbuaatmbydwsdasbrﬂmd abcmclnwsl cohtai-aminaaid rpidygsithys do not

eyt O o33 40 7380 BT HRRORRAERA4ARs can

bi ol r‘?}[c:i'l OCF‘ggBS%@E%% 1 20 sp%g rlrajffj:gel;ronuc g)dé

€. J.be ufilipad, &r eRdmple, to confer novel or modlﬁed specificity, afﬁmty or effector
function on the monoclonal, chimeric or 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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Cal i cheam cin derivative-carrier conjugates,

US20040082764 Al). [00118] In one enbodi nent, the
wa@niocloady7 i s an anti body that specifically bi nPET/U82005/030439

the AR fragmsnt of anyloid precursor protein or to

ot her conp usef ul
h B SRSk In Rl and Rl L. jRAG & 1 158
t heCiitchéamivih idetivatina caderaonmeatey, 215800400 8357661 lAsléas e.

US P i siopal :
[ OO@Ebfg]?n ? 181%'[ © antlt%%GQ agl%%{llgﬂagqga{t S}S’é@ﬁﬁgﬂy Binds to
pr ege ﬁd@ﬁﬁﬂﬂdf@ﬁnﬁ&d pﬁbcmeﬁlt peoteinag & oibér comipbnentsrdfae
antigens expressed on target.ce]ls and/or t es larhesm
pr ofmylgidplaape an@;sg;@?fabm§ogn§gtﬂlg§ © QegupRption ‘?f g prad
enmbgdi 'b%thwﬁ Bieur 0 126 Adbheinger 3 ise &1 (k81 d.g. L l@SPRoVIéional

anti body. Lews Y is a carbohydrate antigen with the
st r HeplinadorqfkoPp.6843 2Gal 131 -> 4[Fuc4l -*

3] Gopheg! 3k ano§1|3r én%t%uﬁént %ntlb&ﬂ&aﬁ)he\bres&ht%ven@ﬁm directed
258"11793-11797). Lewis Y antigen is expressed on.the

sur fgadnst el setf%eta@tlmwmeﬂﬁ%%a@ﬁﬁ qeHe prdqr tisgughEy R
(i nﬁ{sb’r‘&éx? gucthl'ég §§1091f 1h Bfe Qﬁment Ctﬁ’é Sitibodi8 dn Ig’ﬁ‘ldantl-Leww Y

'east 40% of which overexpress this

ant agebody. aImVthss b carbelydratogstieensyvidinthe ﬁtr%rﬁgpcatll_g 2Gsl81 —
: Ooéﬁglgacl = an f§1°—>§1§ RIAG ot 5PY 9%5‘FJ Bﬁ&e@ﬁe&ﬁ/ elsy 14 9084797).

u3|ve speci f ICIt
t he Lamsngmgmsls.edpmsw on thuunf@é of G g0 945 ef g aylthftlﬁb

t t
ﬁ(r)]t tlgl?(g%éﬂ cﬁlédélaatﬂose (1% %eﬁo%ea;g{ ccglpni lﬁ{gmaﬁta{e} e%t 1_&53{140?‘/9 of
| acdichenérespres tiis adigegrand p& l{rhiiéeal eapressicaiin nomad tissues.

A e

dAn @%@lﬁ@i"l’e?pﬁcﬁﬁ@tynb eeentig iaichllyeqdisd YThum; plb&uigbly,:the antl—

esi_gnate u3 5;

G B1gnpIEantodeobopPret R By TPALBAOE s sret W kY

(l?/ln Xs{rﬁ‘éter)es ﬁl -erh?lg g%éf@;%ﬁgg)@@f 6dd froehs (Dﬁth&‘ﬁa 9.3b)) And, Ipa:f?r:tbly, do
was _generate ng

f r oroBbiss! atbe, tyRsd @topes (e nifofafite- Sﬁﬁﬂﬁa@ﬁ Bﬁ%‘re"a%’?? 9{@8 2

rai §gdggal m&xaaﬁ!) r@fbﬁmnqeévdls Wahthocﬂy Gﬁ%igﬁﬁ@d hu3S193

ty Ley 57-1296
Z igéﬁe:igé P@Fﬁngﬁﬁ%géﬂ épégft 106 1§ﬁ%§| 55376 r0§9/= ‘B‘for@rgec%%’elf‘&? their

Ley p h*?ﬁ R 1z9@hﬁ{ﬁn‘3d¥ Ruid83 CARADNIAL LY af, 0787RTHOBS Ras

ependent oxicity (hereinafter
r ef @en@ded by @@R&mﬁmaﬁﬁmeﬁ&l%dﬂwhdébéﬁ‘&éﬁ{“%‘éﬂq’%i gibody

?ﬁ ?r%u(s)é( 3,%}’:11%\& adér{b%gr?fng%ggf &vgggs‘?éef)@cﬁﬁal;@gﬂtﬁfl ey (Kitamura,

t ar get 22952y 226dpr B39 199 neeondyretdinsshe speeitieity ¢ﬁ3§£9%§0r Ley but
trated by.hb

MY R A\ ol s

ot he(herEﬁdﬂte@ kefbreddsio at BBIC) medjaritibedyadepbislentt deHglangydatexicity

451 B R U AR PR P Bo b 30 B0 o it

anotth@ets 8P exbireseing, xeridgeafia i mbiedyicé 2 demensifatetlty bidistnibution
anti 2 studies vsglth hu3S193 labeled with 1251, 1111In, or 18F, as well as other radiolabels
that require a chelating agent, such as 111In, 99mTec, or 90Y (Clark, et al. 4804-

4811).

16



anti bodi es terned My029, M028, and Myo22, and
anti bodi es and antigen- binding fragnents derived

wo b@ooasam These anti bodi es are capabl e of bi PCI/N§2005/030439
matureGDFvalth high affinity, inhibit GDF-8

act| By IS PR hAfthn cHAIGDE 3
exaﬂ?‘é ieﬁ b(}11 ano erbefn%l glﬁneg'% Yl%ct & EI ndi rﬁﬁ and raeport er
gen&tlﬂsﬁ&y@nmedmlyCmQyMyDIﬁ] pisl My eIo-asl ansibpdips and antigen- binding

oS ot ARESh L el GRULAL) BDBE PR nalFCbOr-
U 58 witA hshtaffinyl inbibit GIDF- NGCUVIQWWMMQ@SszvaF@gleppmtrgted for

[ 00122 0 r ol,.ype t
S AN e R R
C ONRIbGI GIHF-B UM asspeiated essthmegam mgnlatlﬁh ofghtlotab mascde mass
typically trans-menbr yCco i ns t t| on
by #ElgRASISRY 364 %&t?gﬁmglélef E(pg%l E’ Ftalﬁtdtf‘qpﬂéatl | gand
Recepis0i®3kypi cal |y have a protein kinase domain in
addition to the ligand recogni zi ng domai n, which
i ni tiates a signaling pathway by phosphoryl ating
&@nﬁ oksntracel | ul ar nol ecul es upon binding the

of | eading to deve@ﬁgmsnt al or netaboli %Jfan es
Wi t Eﬂ0ﬁ22]he A@@thpr clasy obpprlyrepdrgithat Atve btefféShoPNé‘&%E‘f g as
' nt ﬁﬁa%%l Stifal M&gf doﬁ%é&al%ﬁerﬁ&nélﬁ%&%@ce}aﬁ@s Receptors are

nbrane an I ntracel | ul ar. domai n(s).,
pI atww@fly meshembrem@glmyro@mﬁ thatdpncion gy ERCP%I%%%‘W“Pg

domai ..k &nfﬂ ,-%ﬁ%};%[a rede &Q%léﬁﬁ?haver £56RMAWRasé GorRfn in

pr oauce nce t he pr esent invention are
r ec eqition toytholidanéd rdcpm@danm@yhlchnn@laﬁersrgmhngyvathway by
I ncl h r f
fun gbj?sgﬁ%ryﬁﬁﬂg{ra gmi;:rg ﬁlul?l[ I%OI%ELH LgJon ioﬂldm.%’tﬂ@l'iaéraﬁg ﬁeagnn to
U | dewdbpnAntal orRewtabtﬁc cotmgm wﬂﬁn #8378, ongggdodinients ihgh

and Schl essi n 6l: 243- ed
her é?cﬁptﬁ? é‘} %rgsg I%e er510 #\%J SO aF Ji8) re%lgf}e thg,r ?rglgs'n‘feln{ﬁ?eﬁ‘l% Q%%[élt

I nClintehGel MBAFIOMAINGS, ih PRacd a>ﬁwmd:ﬂ mere m@mmanlabt: ottach¢dGm) Ig-
recept or |der

fam I 0

f actdgmaine (Bp Py eriege@n;; ‘?‘ﬁlﬁ’i‘tr Vcep %F & pé@&%(?ilrn\% edor‘] danc?/\XVHh

factpyp r‘ésP ﬁ%en’h@ﬁ gﬂétr%ptoi Mc{@iﬂe MkéhakdsRIEsWiThh RTK famlly

I mmunogl obul in and E s-1 (TIE-1

TI Ednelydse E3seRsPIs ﬁ(aSéftecsruc@f%gF‘ Vg‘y%t’ﬂga‘r’}??% (‘é‘%%‘%b‘s ‘)78 %?’ES

( 1998k, e.& MO XABPARLEHHIEDI. ReP Bidchbmr STU30)478/1988; tmmch and

receptor, sone of whi whi ch have been s (1;1 r&gd to r

anglﬁﬁbbm‘ﬁ% Celliol 2632943920, insarneetsd Lil? ¢ ’Eeé‘ﬂ@}?

A' ' tl?&l els oBRkas xrfkl?a%e BRRHSIB thh IBRblastkrbRTh Q- (FGF)

In exa s include fetal liver éknfa

1 ( Feaepny fa(nsbnmemherg of theﬁ@fierwl grevistagtphigeepior(EEF} family,

domgy [ TR6sRIkifdse Mith

Owcd:’lagelg c%h %d;éfg%gb ﬁ&gﬂ??hé l‘e\?g%gél ar enélot cr31el ial cel]

ar owhalmmag:lbbulmraad @@Fdron@logy doraingd §TH baend TIE-2 receptors (Sato

PCT/ 5/ 03 ) L\l & d c-Met

Ki nd 8l2 %\(?ctqg‘e 9@%&&%@9% mfgr{a tl'eg hgx‘gmzﬁé Sr%ﬂe ) and c-Me
receptor, some of which have been 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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991, 1992; Shibuya et al., Oncogene 5:519-524, 1990),

sonetinmes referred to as vascul ar endothelial cell
wa@e@anbsdiact or receptor 1 (VEGFR 1), neuropi | i RET/PS2005/030439

endogl in, endosialin, and Axl. Those of ordinary skill

OGRS R DL ERER Y skiatsson
| nvent,ilo9n; ShibayLd al. ,I(Dncm;gqmrStilémZAII%?ObS@ﬁ@nmfedeferred to as

enbodl crasis fact he
f or HfG¥e ‘Ee(?ﬁﬁtﬁ’%niﬁ?l[;@ g’a’f%g?r TR orl nb%kb@t Igeuf cl:lgl % ors
( TNEangnn Rddbialinxnd Axpubhdss bﬁcirdMaxy skﬂDm tuegeeawﬂmware of
TNFR-2, EP 417,014 published Mar

o pPLELTERTI: Hatoh aERTRRs e seacdF Bsshndy i fe gresent
(f ofinveidnew, see Naismith and Sprang, Jlnflanun.

47 7 (1995-9 t h

r e§ éQ({.]l)%ge) In gp\%?}}- ? e}{egg(gﬁgor & %g’l tw%hlie Aecfo'gé factor inhibitors,
nec H@Eﬁb ?orﬁagttlﬁﬁor}rﬁgﬂo!g;s ERfor ;Q._@Hgﬁﬂd%& racep®dd UNER-TNEP 417,563
receptor an rerera a -

{ he ppblshed Mari 207181 onf IR & P 0K P SC Y, Fbadl e
are gﬁkéébd fn at:%rﬂ%c@twtﬂ%%res@ﬂqnv-@hﬁ'ﬂ dfor rédiew Vet Nafith and

sol u bi ndi ng proteins, in another enbodi ment
t he SmﬂgMIgﬂcﬁmHHﬁl -2): 57 4198RF%0). Frecorporatedt hargip P¥ Feferencgh e

P%?Ac@ trdi"on €8 Snét e&boﬁfn?é?n? rtl‘feecﬁﬁlor née'stﬁ Hadtét ighiBikd¥RbmpHes a

I'es the extracellu ortion of the p75
TNF-solablpﬁalF m@wptamd preﬁeaablv a TﬁiF%d&l Qne §E1bediment. the peeferred

Izzggt@r:ps %bg&i&gﬁ %% ntﬂn@%{%@{}ﬂ%@ﬁ%@lj’ﬂlﬂ ot her B, s

cl aseellak seobly ﬁél’rﬁthudie& mrhatnsha‘aeotlw@mbg io&nt, the THER-1g fusion
ef f ect G a
i nel 1mjjg§?]éﬁ%vﬁ Lﬁrr? X/ s gh%e‘;q eref]ﬁg{'e%r to. QME%I, lwh@g%‘é dimer

mﬁl efuvemoletulendfithd mﬁmllslaapmmxygﬂthapﬁﬂmwmm eeptgrseach
t hat ted b t
Fecapiils SR iginger s et oy ot oL PuBRBrib S, ©

devel opnental change in the receptor cell. In one

enbodi nent, the, pr in of _interest is an ActRIIB
f u&frewihdsecippes @@er W’l’”%%’égcf‘%% extracel | ul ar donain

of tiog124fCt AdtiRr &ﬁﬁsﬁﬂtpb@?elﬂﬂés thixchal€ bgen shdvantodk effactive as
antlbody (see, e, l:ra E‘J% ActRI 1 B fusion
pol mcheés@alaﬁﬁe/%%%m%@ agepls i EW&WE%Q%%*@@G‘“S&P?‘

a not J‘?xﬁhnggg@wlé@ Rrowth Y8oters Qi@tttﬂp&éi@tgq)}rcoﬁiﬁtenﬁ&hﬁ are secreted by

ropepti de (see.,
, ceNbatidrbiagl g ecttlé(bﬁelwefarsmmﬂm 6%l=§plmt@€§g %lﬁlafah%‘@sm

t h e r0‘%%10 or?éﬁﬁﬁ Qf?aygg i 8&% aﬁbr) cellAlll{ cﬁ{ewﬂo&iﬁ{eﬁt tHelfRotein of

protein of Interest co listatin-
domamwreebsl e ARRAE fusion @th(pélé@w@r@mg the gxtracediulag domain of the

t [0t U,
£GP €, RO y@b1inan/t al.,
2003‘&61}@9%44%@ aﬁ{j—l!t}félr’:é et alo %ﬁ E@y 8 f gol Istatin
domaAcRIIBEuAD ROOEHORE 4 Clhetgfy USZQ%(M@@GG Al). In another
cont ai,ni rotein 2 O
ik 16l &, eg.,

Fol | §7404)] P&lben%?w con?r %gégg(giﬁ?d GhE- 8}_"{@%1 (s€e. 8.
200300 1IR3 6 alAModifed and stabilized GDF propeptldes and uses thereof,

US2003/0104406 A1). 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 A1, Hill, et al., GASP1: a follistatin domain
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[00125] Non-limting exanples of manmalian growh

factors and other signaling nolecules include
wa@yioekedies; epidermal growh factor (EGF); PCT/US2005/030439

pl atel et-derived growh factor (PDGF); fi br obl ast

?{ oW b faCt O{S é@g@%%&i%ﬁ? %‘(ﬁ,r%.l.lgjs:t azimg 195: _ai %n'éainin
andpr'BG’r'rrstS&003/®11(8k)Bmﬁ AY. TG--beta 1, TGF beta 2,

3., T beta 4, or.TG-- bet [ Pke. .
gr o[&%ﬁ&ﬂac N(S’P(PF imiting pxamples P{?arpmgﬁad’ %r?jw—th t%%ws 5@%‘%‘%&%@ aling
E) | Ggmlecﬁlbtf iatlndd @t_cldlﬂes, dpitierthhligrovith Ket@(BGE) platebdtalerived

i ndi ng prot roteins._s

Co Fon e Etg): g afonE AR GRTsb FAR T pind bFOF:
f aCﬁr%s%rmhﬂ'@'@#M%t&S (TGFy oA as HGFF&]Q@&B&H‘G@ bueoirxeludmg
(B . an interferon such as nterfer I%é
o TOF s 1Ry TR BTG OF ol g s B
M Colow M for ancUd(16F-FRkd 1GE-1T§; eaeé(wmuw 1(Bash) IGFeI),gnsulm-
I L- to IL-10; tunor necrosis factor TND) arg ?PFI?:% d
bet lke grondufastar Hodipgpiateinsh SR Areteins giehiaHC 18 an
fol bie egftﬁrgﬂaﬂléfn' GﬁeMuWacto@alhﬁhdrﬁfoﬁms 4 snei ni zi ng

hor none; gl ucagon lotting factors such as factor

VI n@rphogq@tlgprotem (HM%)s aieinfesferarsuchprdnigtpromelphabemad -
fac%&fnm Bltahé%fagt@fst(@Fﬁsgséjg hVEESE, RIICKFD arfd G-CSF;
atr ctor ur act ant a

pl amﬂwbmm (Talcso ievgatlbrl, to Sdh; tamor wecosisrfasier (SNFhalplmand beta;
urine r thSSu l [

O Rl e PRSI Al

enk eﬂbﬂbmm mﬁenmz%ﬂwﬁﬁbr(er glgcigan;edbtanrg factotsisyeht ds cfaptor VIIIC,

o Tt TS b RS ROV uRB A AL S 1o Hbtors such as

mul Ipgdtéia i afial duitdvirer iﬁchtbns hagerfactant;ailasmirogemaitivator, such as
rel axi n B-chai n; prorel ax
gon &6‘8‘6’@6?3?&’“5% BEP%‘?réHS‘Eetﬁ?ef *ir’]gsmm?%ﬂ AEAISR TR b pRgsin:

suc iﬁhr@ﬁlbﬂom@mgﬂrew ewie co;leakdphalifass WrN’KEEﬂ:ﬂi@Jlated on
neurotr Op In

NT- @ytivagipn Borally I g SRRt Ao st one

of  QiliniRdtYryPdibih Quarp- U&ﬁ)h@f tnulYedidn- 1hBlbﬁit’@rsﬁbsQ1hc@Tr&1ﬁﬁn A-
grow h factyors or S|%na i ng nol ecul es that

ex prréaisgglaxin Byghagy QEie axiny UPWS? ﬁ%ﬂaﬂ?té%'ht‘ssoqlﬂ?fgmpflgﬁ
G Pr, Qﬁﬁir&k@ﬁ@ﬂoﬁ@u&?&%ﬁ@ﬁ&%@Q&?r@ﬂrop‘hﬁk%a&@f (BoNDs of

pol ypeptides that have been shown to_be effectlve ai
phamewetophiea) -4addeiop QERdch NT-5 56 Mtls0) Pic tsgessrowth factor

gr o%{h 436G R, B&P agge chl?&ﬁﬁa %kﬂﬁ |tl{erlt‘é’t Wil GWhRDF other growth

G protein coupled recepto are proteins that
hav dactere vesignaling swisntiesthet wdo PXIEeSSQSblG Belordpaphyitlythe gresent
[ gand Bo a GPCR, a signal is 19 WO 2006/ 026447
PCT/US20%5/ 030439 transduced within the cell which
resul ts in a change in a biological or physiological

ro [00127] GPCRs, along with

ﬁfgfoé%/ﬁ? 5’?{8‘?5‘?6%& Sors (intracellular enzynes and
[00126]  Another class of polypeptides 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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channel s which are nodul ated by G proteins), are the

conponents of a nodular signaling systemthat
w@ormamed4g7 t he state of intracellular second nMEBGEOSENS030439

to extracellular inputs. These genes and

gen r.od 3g)

o < GBS St Be cEhiph bR ity PGSR physiologica
genero@adydsﬁthe&éll vasopreSS| n receptor gene have been

it LD0AE LR e B bR R e N Bt

di abkinads whith rardiusduléfdstﬂs,eG-lpmtﬁ'm)mrs thercempafentsrof & impdhlar

por PRy RS Brogedr e 2k iR RS AR GE e

supekiRBIIM iNee. ThEke geins afy @‘neaﬁ(ﬁlucﬂsy&mt@lﬁal causative agents of
par al ogues, receptors that represent variants

genéfsﬁztséd by gene duplications (or other processes),

;PM:IQ§]3d Specifé ddradtomURSthoddpeing@ieandae YL otisopressin receptor
dlf ent species. The sup erfam |y can

i nt @e1q hpe besishpwa o qaa%ﬁvmmls formscd B‘c‘tB?‘g“a??%l“FPteaad B'giosomal

r hodQRSiR rafifid REmBRbANRHIBARE GibbetdsafGFILGY. Tﬂéké receptors are
currently represented by over 200 uni que ne E

Faniof gritical mmgam@é@h@thyle@ﬁlara&efréwwzsaéﬁelﬁép%?ﬁ g
hor W?ﬁél‘&%ﬁ' L RBBY. §8E G@thbr(ftﬁﬁ SRiePlamfl ?ﬂb*v)éont&ﬁﬁb‘l@‘ 250

11 otropic glutamate Trecep

mam’m:}es of peaatbguges, |ereptorﬁeth@ Aq:wesp@tc@pplgq‘, gqng};ﬁqd)}ay gene duplications
DI orHonDlifferent

e ‘oS5 s ldteis s SPOTRY e Rptst B SuRDRE Hor Hon Uiferen

r ecespdsounssTlmmher&mnSTCEQ be proBarp@IwndPOrEyveifrailige &'amily L, receptors

rec r . Di

e AR I ATl B LR e

med Ib@zto@éxSZOOTﬂnE]uGH@ﬁibblspEm’mB' 11, dlost ieweatly dhaxkrgerizedh parathyroid

rec tor xtrac ar i
ConBFRa R B -pRr S B R mostoopic ghiamate
t he rbdepmn miiBciapiagimadls) Femdye IV,ahg cmpempmh@nmynmmgant in the

affinity of a ot ei the, GPCR u .

domerdtw st GBS E B S5eieTer ) FM B e Ll mating

afflﬁbﬁoyh&@rdcgﬁo@sﬁtih@tssrrﬂz [ 00130] Actlvatl on of the G
ads to the |§teract|on

pr ot[QQW% sabaRs P’CW? FeoepiRah AT biogeniy AiSy 1) llpbﬁf m&liators of

S eC ORfly R SRAN PN d S RbrBfoHEL andEe MR A gl’faﬂi mediBifoss. The GPCR becomes
i nteraction regul ates the activit

n
cyclaseehuhadhegceprdunse e Srrast e digaho K%ggewg@lrchanges
mol §¢ %e%‘rP@I(\Wnclﬁl‘%Wt fréif) HJeélfg@ﬁd reBéfRSRARFa¥ i, bt BB Binding

activation of er I ntracellul ar protel ns.
Al 't exffiityl afal § progedn totheEPCR dntescellubr dopiss. his ghaples GTP to bind

rress s CGWP or eicosinoids, may
S0l BBH B T R R B O E 090450 upr egul at ed

0 r dontiteg uAai\edOIbyf thi® petein piy (GTPIfadsiths intqragiog of the G

gl-gt Qef?tn a L‘i) i ghta ??{lé/ga eac%/%fggeagr%&ep XGCQTY)@&Q%S&%Q mgfeoﬁlg' e

I easgErlahe Thfﬁhﬁeﬂaa‘.tcmrr@gmatmhe atiGtpodddenylatt hpalase and hence

di ssoci ates fromthe aden
production o; a secon messengety méalecule 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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cycl ase or other second nessenger nol ecul e generator.
Activity of GPCR nay al so be regul ated by

w@bwspbanyl ati on of the intra- and extracel | ul BET/US2005/030439
domai ns or | oops. [00131] G utanmate receptors forma

g;‘a#}%?gué%éfﬁ By tg%%ﬁ] 24 #gt%g&? g)%tf dI’tRS The G protein a subunit is

neug@ttiaratlythyéolysi of h& NS e@Pass, anb dlel ce\Be @In(t wosuh@m@
i nportant roQles in, neyrgnal

l.asticit
me nisaspocipte A i lgrotmer rli’é"tﬂg s Idgé?c% S fgong 3 ce1 F's la%euch
as @ﬁ'lés@@ﬁdther%écfoﬁ& ﬁhess'éﬂ r Wc@lé%@ﬁﬂ:&blammlty ()f/@P@hlmay also

S. and S. Arkinstall 1994%‘?#; Pr ot é 1
Re c bpresylated by Bhaspleylationofd Haﬂné§§“a"§i ar 0888“3 ,00PS:
pp {db:fg)lalgg}lutarﬂh@ fRertbik B6rrSa @buPbb IR tﬁat&[r@mpmdrltaﬁ ed

istinct classes of receptors terned.i
a n d nerseteadem syt cClutanifs thspna o ISErB PRI df fhgi wéa??% 15

| Nt pLinske %@fé ?}%oﬁﬁﬁ?&% 1n@1@ﬁiroﬂﬁ%la§ﬁ&tyf @)%hlti%ﬁcrhérﬂ@@rlyarnmg
aCtlonSO Met abot r opi ¢ receptors are

mod umChsomeyleunomgrceb@sm@er% sish aﬁmrgpsé{n @fféiixﬁnfi Apypsigggnesgtion
neu(rg %orp ¥% LN Qd‘%lh%]tgll IFI@E )'W(ﬁjqi?&@iqinﬁkeﬁ%éép?drmts Book,

con ances and biting and potentiating
exciMtcadentiyPressaRanDisgd 6, pp. 130-dAdk Topse effecsreiplupmate are

Met abqt C '

L DRELIBA b FSOR SRS AL LAy espororic
t r anatopic menﬁaﬂs hwaym aairdrisiecatipyl hapnel@hg medlbt@tféﬁd eKOmtatOYy

B(r)lalﬂgté%lf ?) Wlat%ol\/]%éﬁ‘%)tr Thcereé:/%%o?s? %l% 'm\()ﬁ*lla{aéf %ﬁc‘n‘%@llng the
pol ysgidiand eSclwhms}eomunoomm mhfbltmlg:c@lcnmddeaergunmpt@m :

Key nepbers of this aml ar e i tsel f retin,
ot cibamnes grdate i fiant s Riathe ki rardPELEh LR

W dgorkirepit k&e}&f)rsplbl)tﬁb@:k@@i tﬁéﬁptdﬂs:ztrb olassifieddhtodiva gubtypes based
rel axati on of snmpoth mnus stimul.ation

i nhioBiageras PharmaeQlogst ar"éﬁ‘glnﬁl t@gﬂu i Ralt}g%a%gnc?% &4kt i on

of kAR in bitfAMRGuael | activities. and various
excitatory and inhibitory activit

Secrl@q13R] stThaypweetyeduiestivel Robypapti rﬁyw}g@“’é}hﬁ %5 qf pelated
the p%ﬁg%ﬁ@sc'wﬁ'&g abtin8 §1te' a8 nfdashted by GRCIS. Rief SRHbers B this

smal’l unts 1n the brain. GRF is an inportant

neurfareiiylare MIP éself gesrating e grawth hgrmasnsreleasing fagier (CRFEAGE has
of gf [ ; Béiooth muscl

( V\&t%s‘g \rq,é Brgﬁ% Jfgﬂ%lél%lgdl hg?)g chgl'ggl‘rg gel%agl% bfd¥oot 35nusc es,

[ 00%88iulaEoh bombihigioh bfsasttibn nmanguqt@suqsen@@uon @f various
conf.or mat i

oG B GREIAE AT S BB o
bourstcEhRstimubtecsecetibopf szm@ amd liamg dnt the genpraap and intestine and
di ssocj ate f omt 3

of t' gls%prﬁf‘ﬁ s pﬂﬁ% %tls ?nutggﬁllr? c .G}}E 2?@%@)0&8%@&&&%@%«3
ef f egb@ireduldiub ayritigisrmd &ﬂqase omommmmnme anterior pituitary

o VPes- an ek BPE B by oot vt on

of q@emau at Bolyilgafand bﬂamgyd Bk GPEROA catforinratisnal ohange is
phosphates. Geater than 20 different tg e% of 4 GDP
a- s Urasmitied &y 1Be ABoiEin Whish FAUSGIHNG FrsHRWN P SYaggedPoyn

smal 1lnglecule for a GTP molecule and to dissociate from the By-subunits. The GTP-

bound form of the o-subunit typically functions as an effector-modulating moiety,
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pool of (3 and y subunits. Exanples of mammalian G
proteins include G, Go, Gy, Gs and G&. G proteins are
walewen2daed extensively in Lodish H et al. Ml BCTUS2005/030439

Cell Biology, (Scientific American Books Inc., New

York, . N.Y.. 1995)., t C f [ ]

o ciiNs ditte PRI S AME IR syl Gic RMP (e by

maj Rkivitnge bddnglatedytigsei alidcpiglyaad! odvesitopphosphates rCreatern than

receptors have |led to.nore than hal f  of the.

oA B et bRl BreknoBR Gt et P S ] hdfrer

15 iRPELSHNs of hamifshn GeaEhaitlviaGyeo, Gq,

forlﬁ&ot1 ﬁgggﬁﬁ%ﬁg&?% er ventoi onmvvi t hn Sgﬂ&?olf cl i?&qcial lo
MalRyla, Cell

pr e6t midiad Gomrefigins atetdpesribethexdgneivelyinbodigh Hagd
GPCR | {d 08k \ YII , 1RO f
1 15(3:5?% : ddf%?{si]ﬁc @gﬁ@% g tBﬁgtESZIg c'?ﬁ g‘{v Ytjoﬁlg?eyr’ eI(E:? Btto r gonﬁ?\sseo
an whichli inshipatateghareia by méfeneasey as t her apeutic
tar [ I V g

8)@&?4]_ %@?}grne a&.“%?‘ng‘% for @gggﬁioﬁa ADBER 1Pk fact]i

pre i nve ect elr polypeptide_ o

i Nt cgsbdrs havededviol rhork thawhalf ef the ewiently kngwindraes @Prews, Nature
sequence. .The NI Qe ' deBkareet f
e e B T
di vekspepl iypephticdesith 3066 offilingally pesceioedrbiugs cithehantaganizing

nmonocl onal ant.i directe t 0 Or dnp. } :
di f PEAEORIENSY Wﬁ%t@%ﬁ%&(a@g&%ﬁ% Sz (%gﬁﬁ 207_11§1)1,24)- Thlf
hunagh&reaeethit thése WcepidrsaBid dnodiablished mpdves hitaayes tBrapeutic

anti-ABeta (Exanple 15) and a dineric Fc- fusion
pr of®84S-of tunor necrosis factor receptor (Exanple

16) Pdmﬂj Cah bl hdotitibiRrs dMIRSEBdent invearivh ol suldctedtieeir
useful for expression of a variety of di fb‘{ er ent h

pol pplkepentidest interdh BROYEE koW ‘ﬁrﬂ?‘?cé% BHnGAclt SAIEH ARG s

to ?&hﬁg%s%?%q)résgnt%%ﬁﬁ&ﬂ{h@.@b&ntsbcde&%l!ympﬁﬁ@il"tb production of
invention wll have its own idi os%/ncratl C

chadistsepplypénsidesingluding forfpmalscehumanamensciong gpihdy digpeted
vi alki’% é\lgw 4 Jitf?@rerﬁfe\{i&ﬂlfa@t@r § Biblafhpl AN 03, MR- 108 hemprigssat-

at evel s than anot her pol y{)e tide or protein,
gr owewimd entitiode (ixamales é ahd Ok antc ABg at(Fwayaple 1 psad gdimeric Fe-

or dichar I detd ' RhRpIt @6), indicating that the
applf‘ésborrl}/@éélnyéf}r%ﬁ?r&e&? ﬁgé%agt et)ége%ﬁrd@ col_?mos)i %nl ons of ,
t he ppesestémtention/eilitieonefiifone:apegssin obpyarietyzal diffarent gelyngptides

or - 5ol Aivaite Hhosff haP fF Be EYREERARRiaRAPY de

be @reait iﬁ\&ntidml)@iél }Jtaﬁ/e s d\jvm'aiﬁqsylgkaticl chanactetgsicgiand may influence
genetic _control . el. S €8

gendneSeleRE oR V@E‘@h@@%‘f‘&géﬁ e g]gdr %gﬁje\/%&eg&g it Bir
20064 Q6 AAanBhE piSARPELIPAREN gruvar wider. idSuickl cglwre corglitions.
£ he Greiafpefitorh St ToBF pt Wbt ocpeispip e aRfias i s and
ConshidpblilidiBlof tiRGrds¥iR ientidyin beder toshtiadize el grukeh and/or
defined circunstances. Inducible contral elenents are

par tiredycten §f any given PXRFRESH RODPEBYIS AL protein i s
toxic or has otherw se del eterious effects on
Genetic Control 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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cell growmh and/or viability. In such instances,
regul ati ng expression of the polypeptide or protein

wo booeeda47 nduci bl e control el ements may i npr ovECT/E51005/030439

viability, ceII density, and for total yield of the

expresse ti r _protej f
conePBi SUEEHRRL tepL A T Fos el g«
| NVeRivhhodicell. BoamN cleimentainay babximtluunvetmectacpr mpYbd 37]

Representati v stitutive r
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constitutive prormters known to t hose @H%H@ )/ A
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codin nguences I n eukaryotic cells include, for
exakmdven andjamditehlevip thert. pronot ers, her pes si npl ex virus

Pr ORRYi 415 Iﬁ%ﬁl@één a%@@céﬂsﬁﬂ?v&ﬁ%ﬁl@inﬁxorﬁ&@ﬁQlYeit 14§ be used in

pr onhot er’s, I mmunoderi ciency virus (H
pr oa@bsiaaqe Withuthe presans ineventionrcludsy Byigteiot limited to, the

cyt a?tﬁ,\é@t;ﬂésgg @%1 RERIRLET FIPTR?EroHB&G th&sdThEMe

rep oney nurine 1eukema virus and
ot hdeaniigdse prinatierethe pyugate hrylmedmreotkn, fhadeta-astin pismeter a§ well

h
moRoibE PRuEL ot Ry oo K S RReRh Sy

| ndugiditiogal 3, vifal tpeonsotets thachavk bcem%owm tqﬁrlvaen@mtye expression
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sequence nhancer el enents can
opti semhdtey inthe prssence of ar lnélrcwsaée@%m &gy plsa bp psrd i aggprdance

the pal yp glr%gé gﬁl%’e&[ npﬁ(ﬁte%rﬁpge i REINEXRE &388He mEMAGRIoRSn

of enhanhc erren een shown to functi on
i N rppometei iaimdoeds|tsmsoniptiorded dograstyaamzodine GSmgucEs in the presence

PCT/ 851805/ 0 % % i g L8y afFor

des ‘1? an f“ﬁts oflf(en‘g %%d%é%_%’p‘? és%ﬁ ?i%‘% §n4; 61 and

t he |eohanetbiqufondhay sidBin thedrtf r om t he | ong terminal

repea &ET% of th Rous Sarcona %\ .

desc[P b g@e}rﬁ]a © gpnes elxpresslg% sgqucﬁa? }%ﬁl % lu non
transcribing and 5' non-translating sequences involved with the 1n1t1at10n 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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USA (1982b) 79:6777 and human cyt onmegal ovi rus, as
described in Boshart et al., Cell (1985) 41:521.
WO 00E444Byst enrs for |inking control el enents PCT/TSIN0FIOR0439
sequences are well known in the art (general
ol ol f Lga %ltﬁmﬂ BRS) 4:
ar et% gg?@ e?’f @ }rl%?ggfgésglﬁ—%gﬁgm%nénd Vani a N
Mol Psluind Ithe@nb:tncﬁ@romtbadmwad fom thd\)]gngmrmmsergpﬁqg(LTR) of the
Edi pr E b ry .iPh 0Add. s
Spr]i& rgaf—?gfnﬁ rusM@% Scrva?h%halg@;a?ln%%lr P%‘?"Z%“e Ker ol
by Ush€19328187%:6700 anEhuhal cyteedgalosiruss ed deactllbed froBoshart et al.,
i nsertin rred codi ng sequence for expression in
var Feitd? g??a‘ﬁ'rﬁgli an cells under a variety of growh and
i ndgei4en sygf&mstfopnmagr@nabls@emw to cdimgweqirenceshare wel .

Introductlon of co ces d relate

o s e (B FRfacRioy DD ER M rIoaL et D LA iehfigues

I nt Laduckipey 1h@hﬁbf@%m1tioﬁnarhwimﬁﬁj Mslebuioh @lomng,cA digboratory
sufficient to achi eve expre i.on_of the y(ﬁozggpdes

or Masedi $psonst Eqitigre faldk Spaing Haghor at?@ﬁ%}m te

See a9, §hidRal hegodteddbrein féfdﬁce)Z%rrﬁ%elﬁ%ctors
(19%3{%{"BF o T e T 40 46 ( 1079)

L evbuitable fert inserting pReferieiicod e seqieeEpr exprossiois i Varpys

I ncor, %{aﬁgﬁgﬁlgﬁﬁ@rgv% et§8 bEICHd il dondi@ibns are also well
manra an ce erre rrethods of transformation

i nckoahen intike artal ci um phosphat e precipitation nethod of
Graham and van der Erb, Virology, 52:456-457 (1978)

or the |ipofectam neTM (G bco BRL) l\/bt hod of

Hantredudiieh e6endingeques 3 : a hosicells of

2‘2&1 16@]3 &getf&gg (lgg’l aﬁ%@éggg{c%%s’{%ﬁ rn{%aglgg h%é@ ?éélg lﬁg@l‘éﬁ acids

AU 0 suffiGient8 @chievie @K pressémi of lthB liodayphptndw esprbigins of interest are well

transform i an c

Vot RBBSH PR hSSoiob ooy R gl 3Ry (98

in Emgyerel QQWatuﬂeﬁ 28h2046 61'979)1 98@hson eduld ERHAZHG0; apd EP

al Nat ure, 336: 352 %1?8?]? Non-limting

r eprléZP@?ﬁ alljinparpogaied ﬁﬁfeé%b PIEHtabl e vectors for

expieeabpn ok rrﬁﬁhlrrhéﬂﬁrpédllﬁl Qﬁvef&fred)heth@dsnﬁ“ tramsforpativmintlade the
et,a

cel I s includ

VoI calci] Phogsle presspiiagn etk SHRENHB G bUT Aty LR o0E):
Th 7 BIHRL) Mew cBofH ley-Nel
bagrg??élﬁrqggﬁ\%g)t(%?&s%pg%%ﬁn 115%?@% or L/yéﬁ 6(:)LO {;w T ]Zson
I'n otk Bl P Jengishaspects ﬁ@nﬁbmlﬁéﬁﬁ hest systssp pnfqgmations
s %%?e? dla!cﬂﬂe%flﬁ%ﬁa‘i‘ld is0p4thgo. OB 2@€hsl2ue\</1®l7laygev@n983 For

one 0 inary s inthe art Wl]j
20064aﬁ@&4@n1q@w foszonHHDBEATIMYlis S 58 KaaRp o He Methods in

p re né)érrzolo 0% e(::f angg’f {eomn cf’JP . lﬂ?ﬁﬁodﬁ“lﬁ Enz?/}nbhbgﬁ 185 @Qﬁ-‘S $Nt1byo),

menmmal | an ce
and Mansour et al., Nature, 336:348-352 (1988). Non—hmltlng representatlve

examples of suitable vectors for expression of polypeptides or proteins in
mammalian cells include pCDNAT1; 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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[00144] Any mammalian cell or cell type susceptible to

cell culture, and to expression of polypeptides, may
wheooaed4szed i n accordance with the present | POBNE2005030439

Non-limting exanples of mammalian cells that may be

used in. rdance with th I; LQR
AL 7S QL ey erraia e Cof KBRS KRt e 5l8e
85 1115 R23ikd ntaummatian edlisnobl asts (PER C6 (CruCel |,

Lei den, The Netherlands)); nonkey kidney CV1 |ine
transfornmed by Sv40 (COS-7, ATCC CRL 1651); human
endgigoni ¢ kidney line (293 or 293 cells subcl oned for

O Bl 98 PRGN oSl R SR 8 e 0
( B%pr&ﬂ]@%_%%lyﬁe@ﬁdesGha;m&&mhhahﬁtaafordnnae ynth ¢lel psesent

/- Ur | aub
Sci mvemah. Mpndmitng Samols o HonEaIwEToie neehs 650

Ili/afj R&brdafieQbith Q/?fe@éﬁt mv&ﬁtoﬁ 4&112@ BAL®8Mo)ise mipikiny line
I dne

f
i dSOBAIACE Seres B0 xPemerrtned bR Ol el B,
cer ’fh&ﬂkthﬁ%gﬁb)?%keﬂlhlﬁgg(wtﬁne tﬁaﬁ%nﬁw-bﬁswmmmn ATCC

ki dney ce buffalo rat live

CeI CRL( IBRL); Bmamqr@@ymklg!awj)ne (Z%MRZ» p@ﬁgulacéq)qeg for growth in
%pe@%ﬁ%u% aham WP de'n\’\ﬁfol C% l595(21@'7"29% b%y hdﬂﬁter

806 mammary t unor %
TRI kilaty eellf KBHKeATEC C’;CFL 10); @hrm%sle bafNS“?f OVAE’aFG“S S'CPHFR (CHO,

ﬁgs gfr' Pr%arfC{ é’hga%zz_groc @9 ifaﬁie klisuskSH. Eﬁl6l (?980?)” thoseRER&D

a particularly preferred
errbodisr(mm Maﬂ&r,p)lelsﬁcprod i 3243250 rﬁ198§))uméd<q}’rkl<inﬁ)é cells (CV1

CUl 0P g R NP ER S AR o RGI A NEREG 6 ARG R

any sepyrheharnderdeaiomcinbmab bolls gHela dTCEb0ER rzmcammgzkldney cells
oo SR O LS B o SRSl s B & Foc oRL 1442
?ﬁ C %ﬂtaﬂ ﬁﬁF%mstrwm ATES UL 75|)Vl&1ﬂ1amdﬂer e (Hdpi G2, 6B $065);
e art w appr eci
e i e T Do, AR PRl s .
g1p ? m&lgfﬁ ggg%ﬁadg %%f gglﬁmégzggbmp -/IROISctictls; #S4 célist and a human
i y ro ession,

and hapatemp Eingyfhiep G2, MW“L@{JH cE’F“tf?rgerﬁ‘semi@HWéeé‘g@be present

[ OO]irzll\%Ltl&?ls rﬂl@édqg t1RRAUEring oF a&liégﬁ)résﬁlﬁﬁ afstgpeblides atd prdteins

be selected or engineer to produce high levels
of permSH@@i”méﬁ ypeptide. Often, cells are

gen %b(b ﬁl@ﬁ ! yAmrﬁﬁf gnﬁlﬁbd? %996h9ﬁer9iagfﬂ ahdEoRldoniercially

protern,  for exa I ntroduction of a gene
enc aotaitedplet Hybrigeroa eallnhrm thpquyr?éfpmqlﬂ@pwes iop ProFedRsMayhg ubilized

y 1{25%0\6\%% 208048 gsf}eg T VetRA0 Qe QRAEBH thé A Wﬂﬂéﬁoﬁéa&& that

errent at reg uf ate expr ession of t
genehybvwmhmml linesiohighe hwshffﬂrent nbtrition tequiyenegnisoaiion mighé

Do RGDte iforp shbieE pSiRyont R bEdtha OB als BALYRERL betiSten
expression, and will be able to modlfy 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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viability or sone other characteristic of the cells

that ultimately limts production of the polypeptide
w@roopod4e¢i N of interest in some way. Even anponpGI/US2005/030439

popul ation of cells of one particular type engi neered

to ex 1fic | abi in
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f ggggﬁﬁfﬁbma‘% %i‘ he ro?‘%f?tﬂ&dco}{&l Bid debied 1@&%&% 'tl&g

e cells reac a specifred ce
dengrdcsitiorand purlfylng the expressed polypept|de
Fed- bat ch cul ture procedures include an additiona
step or steps of supplenenting the batch culture with
NuCkil Saltere®Phgkeot her conmponents that are consuned

durin e cells. A L
nscPab o SR odiiu br Rich Fon ApDTRRRL ShheRmelude e
cul teuf@ss dnd ﬂ:chBatﬂf atlues Baclotultmed Iﬁbcdssas tmdwbnfally comprise
products ch have detrine S..0n

gr oWResY abp%% argefsya ey uﬁl.oad‘,aglfrf SVH% ('Slfsee K bt}lr Sog & (Hmrtlcular cell

pol Wéﬁa‘?tlfy #8%ing INceMB hideeborditivas b@xdmloﬁm%rz gidvah albwibility,
partic

I detrinmental effects are C a
g A e T R Zebeted %f‘sﬂyg‘r"t?dcp&é‘éymg the
and thﬁéEs@%&? pdFRha DAL chRSE @Fdcbd@ésyinclbde aﬂdtddi'tlbﬁbﬂl sﬂép or

the e producti on of ammoni um as a result of

gl utstaps n’ésunplpmsmmgéhﬁ basghrsHirg idy g ient apd pihengopopepts that
C el lar%: &U&Mﬁ%ﬁdﬁﬁ ﬂmerg(?&Whtof e BRN-ABdra0ehtiaad deehad pidbm

resent i nvention provi des an i roved

mst hveith mﬁdlticmalgmqb@aﬂ Eeddragrd suttienis die wacyﬂbﬁmﬁ@%ohﬁ Mapte

m ni m 492 A8 Broduction of

" 085, U BB B A a0 cion

s| ovéxpgssed @obpmmdcsv"léwcsmﬁgbdlhevaaf@@mﬂubtathabhaVGﬂ)attﬁ%@éy

wast | it bt

o RSy Fa B G, P s o

can gecoedldteaming nﬁt@bobmtrestpmtwelwm ilmdtdddgjnl tg thgregzymatic

cul tpgjrg udctllorp 8 al#rgrhgrgﬁm asa resu otl gllrﬂ]amme metabolism, ammonium also
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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to, batch, fed-batch and perfusion systens. In certain
preferred enbodi nents of the present invention, the

w@eltb®2@ne grown in batch or fed-batch systensPCIVES1085/030439
[ 00149] Traditional medi a fornul ati ons, including

Conpes gt L R B et B e R BlaniSHGH Tasmmp%dﬁagm el

RPMbultuid4 @né S omifnpry shiibin fhe drewidioteoghad tfal the preset @wgntlon

hay.
PTG THER NN
ot hey, batetifEidbaach e petTtllBﬁBByﬂiﬂﬂpoIme:ntta'n nesferddeabodimsatglof the

to be reguired in undance. .sinc ey .are the
or i AR ebn e <dRar oS in B T S R b
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c o néfahiap Hapyedi! 0§§iemey Sfipim Essential I\EFQ&"? &ME gﬁ%éﬁ) M-

gr oWEAY (si&hd), ahld q”thﬂﬁebéovs Ma&iﬁéchgaglw WG (EOMBM], Slgma), have

pol ypep |des [O @resent i nvent] on ErOVI des a
var cettyinest re]@gmlahfgb rlemg]sg(f Blypese apdigl utarrwpelﬁ cpmpgyispp to other

ac ¢ %1%”&%&15 WTB&e 9519&%6% iy ieBYtheh @R %o E@%@Jﬂe@ @tlabundance

mnimze and even reverse accunul ati on of
I acism’ccethay] drealmmipimharyymetebelicsenpigy vouragsi foiike eflls; Flewever, rapid

pr e%g&hmigﬂgf&fth%g nhiti@hts E@if o@l?eedacm%bnt& lzlwa‘(@and ammonium

bene ts on cell growth and/or viability or
on exﬂ@selslsadcalbom‘ Apﬁdﬁtwp&lm htﬂa igtialgevstseifiglucose|and eluiantngind

y oI Bﬁgg?né Pccuﬁlgﬁi i8) ofvl?ct%g]a%ﬁﬁb@uﬂ@%ﬂtm figh o’sfﬁ‘él&rlty,
cumgbmditiotethayl hytlaalf fse)ﬁbm dettinmhtal to vell gropdlr, agll viebiligtang thef
IessHHGan a t d a nol ar cunul ative gl utam ne

to CIMAYFE @03@ﬂ§16%n1n0 acid ratio of less than
aboy0150] 2, THe\presént niﬁzleﬂﬂiommiﬂatai Mﬂeﬁymxﬁ n@dnaifmﬁu&ahions:that
cunulatlve total , am n, atio about

C o TR oo et Wk Rer e PR AT R S 7send
and evaﬁﬁa&@@w&@mﬁa@ﬁoﬂmatctawwm@m.eMetiiaammmluns dfghe
nmM One of ordinary skil nder §%¥gwm

t il
o prosgat tyeation et Heye best koo ave basr st ofigtty fate

anmuRtyoPYiakilityRioh 'eﬁlbibs'@;fon%@ Opepiitle &1 prSt@ﬁiﬁﬁcﬂ@dHcﬁle afinleft of: i)
over the course of the cell culture,

conponeraive gaeg aalfi am@@““ﬂ’@@?‘ﬂﬁ%‘ﬁn%greﬁt qﬂoﬁ%eo N i) 2
sub &MM atl?Pg i OORAAEALIve asﬂ}@glﬂé raflb @f l%é’sr tMarSzKJlohﬂ 2, iii)

in t e art w erstand t hat medi a 2
20086y 19elariehmuRgre g@mrﬁ 0300IBLIve HiakAmHO; aéﬂgateﬁ Oftl?ﬁé than about

52 LGS Lot

for rhehaten aheut Belgh , andtvha gombined uplafive gwopgpé Eluigmine and
f or rﬁjp%[?&%%@er glgljt gi’lume Iglcegfgp@% T8t Y% MM L Ok %gdlﬁary skill in the

ent 1 nvent
art will understand that “cumulatlve” 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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For exanple, the traditional cell culture nmedi um known

as DME-F12 (a 50:50 m xture of Dul becco's Mdified
weagbe2@4medi um and Hanl's F12 nmediun) has a t oP@l/US2005/030439

amno acid content of 7.29 nM and the traditional

C el %maatﬁoél]rs ggﬁ% gﬁelserg:frpvgn op eﬁmmﬁ%% Batlf é&iﬂ%ﬁﬁg@n&n‘)&e@ﬂned

Inmwlaro 6: 89- 108 (1970) R G Ham Proc.
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[ 00 itional Iy, In certain embodi ments of the

pr eeorpoiated dwateirolpy, refeﬁmce}o |Ira¢erta}neﬁnm9d5rpen§q qjttl}ﬁﬁrﬁsgnttlaventlon

aspglg Inﬂ) d%o'ﬁ@ﬁh%ﬁ%ﬁ fgrtﬁe ARBednddsa i§ Sl%‘f&@(ﬂy gféﬂ%ﬁﬂh@ﬂaﬁo@t 70

ot her non-comerci al Iy avail abl e
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as par in.th Ith
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compeaef Bty A MRt A b e LR po BALP G

avalhiahé gedEginiple P3)ef er abl y the nmolar ratio of

glutanine to am no, ac:ld |nt cul L ur '

| esd041521 abﬁlgmon%llyé n ceft@@f ? glre é)se%senl{ u?vemgéjd fhe molar
unexprRrefitdnsine td aspdraginyg rtlher@llttlﬂ&enddtﬂ iaredueddi cmmpﬁred to other
glutam ne to aspar agi ne

of  anmmGrcilya8d nen-EfemEE Y %“%&5 E&%%?@V ﬁﬁr phed o of

pre ﬁﬁ‘atmlhél %edgleér%iné’\ﬂsthé Gtbirel rﬁbd@djig ﬂdss ﬂhﬁn touatwobser ved
dec ease in the accunul ati on of a ﬂ@um a. dec{eafl}?molar

i n 053k c Additianalhy ingertajngrtbqdimepts dECsg ifyenfion
cer Laldhrgih ﬂﬁﬁn%&i ath{h8 2&8€ AR é%ﬁtﬁ@ th&MN£is geduted compared to

ammonl um-an actate are not only | ower than t%’i&’fg
contothsr coumengiably andypan-gamnesgielly ayatlablg medigeRietes p ofar
an inift HAuR m&BL15RAPALRE: (32.
and " 6@‘5@’%@&%@? g@?‘é’%& e e Ty - 060)

has [00156] osAwingeresting andeunnwptgmesulﬁ ofylaivering the medar agtio of

rati o of. total
ot viufine 3 &P BRG Y fs b GoR s nBi T L BIRERBER T lafine
10. Mmbmﬂwgho%qbrdsbl&hn@ytlcp)rwnhht iyadsiitionge en AlesgTvedn

in ich the nolar . rati t
t ot ecrg?ﬁeﬁ%ﬁlg @f:(ajgnqlqollop r??%rﬂmomplglhggeo'r&% %gﬂéa&cﬁlﬂﬂlﬁ?cgnoof
cel l1gctate vayveeh Bs tvbik hi&!drtmnbmbodimemteabee@cumuﬂa‘@ddﬂvh]@pf

pr efa?nrrrrlc?n?urr? an actater.']attre r?oft only(?ovt:/)err% nhose in control cultures, but 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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invention, the nolar ratio of total inorganic ions to

total amno acids in the culture nediumis reduced
we@a/0tamt her, to between about 0.4 to 1. As sShOmIS1005/030439

Exanpl e 13, redu0|ng this ratio from1.75 to

app nat el sults
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he art will be _able to choose the exact .co inﬁﬁi
tt cg re

gI u{%ﬂe hnenotspaiefgicA embedimeniiot e et yanton,
r ang‘ﬁediuﬁl c%'hgﬁfs alcBmBRkd Q]u?a%nﬁeeelﬂd aSpaptie o’éﬂéﬂnﬁ&tlon of between

Vi a and to maxi mze production of th

expeeat o a@oi%MptASoﬁéowP GOE’STP]I’lq:lﬂr e %ﬁ%@dl%‘ﬁ@%wmam a
or di ICQI%B% ol Lon:céhtrtaﬁgn {)élut‘éfnkde ah& Qs‘f&gﬁgl%@ witha thR M@ kxhibit

the con lons |Isted ove ma used either singly
or higheriters uEexpeastrdrmatyipepiile tlwntmﬁdem‘éhlafh%tnlt?é? a cggybined fotal

ut| lgi@éﬁﬁ%%d%gaﬁeg%ﬂwtﬁdé I3 M2 COne émrginﬁry%ﬁﬁl in IRt Wil be

al | acteristics, one of “ordinary
ski lableitscliohe: the éxaei dombied ghitanine amkﬂspm&l@e ep@mntrag%wtwn

S Bl Rl AR TR By P ORUEL Ayl

f or prddatticarns thti explesssé golypeptide pr esent i nvention may

t |
o B 1 RS, ST apd QTS Afkytthdcanol RS of
sodithaongikibey lisehd ,abow mayubg usehejthessingly oamd'arlplh;as»phal_aégr;s

buffers, vitanm ns, .nucl eo es or. nu t

ol crtiveae it Byive e e At DR Ry BT e XpRE G of
| owfid sMVe GRARRALIGE] drfémﬂibndlrﬁm il mahelst will g abds to optimize cell
protein hydr ol ysat es

or yucose o ot her . ener
D bureceh A YR SBHSURPBIE S N S hEBRTRed
[ nV%Up%hde't may be beneficial to suppl enment the
mediia W th chem cal i nductants

ox RIS} 1 <. nedia A R ons ey Al et ayention may
but y eo[?ﬂa&ug/ be N%)gle)nenfgﬁ%§ RecRithiyaiit] hovMBRIsAREOE Sthérayovl

add ginning of the culture or may be added
at  dadters.aartjsulantons fsuelr ghepdiven, 161%!9‘11%?%%11%}3%@@%&“» and

nut 160451 Db F8E F3m IR ARRBLOASH o PRILUBRAAMAHA R rganic

anot inary skill in the art
be ammpeumifs uami/]y deesént abwesy low ﬁmb@@ﬁ@‘éﬂayo@m plirmasifsslipids,

that gl len § enﬁjd fain embodlments of
f or P 3'%(’ hdﬁ iysgtﬁ’gf §§ d&&e E){'Jlgﬁrlréla%r?mallg? cal'ture
the present invention, it may be beneficial to supplement the media w1th 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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[ 00159] Various nethods of preparing mammalian cells

for production of proteins or polypeptides by batch
wa@paehad4bat ch culture are well known in the aPCT/USZ85/030439

descri bed above a nucleic acid sufficient to achieve

eXPL& S’elr?n o‘% (%fna sk\fl?ﬁlttﬂé aﬁ%‘@é&ﬂ@ol‘ﬁ? dgﬁﬁﬁle or

encOdh tein of Interest and

anyneoemryadubylemwmkﬁndt rgeyrimlndudﬁdnn theldiseloseremedig formylatiens.

i ntroduced into the host cell line by any nunber of

wel | - known techniques. Typically, cells are screened

t oProaRlieY dinammahidicdellehitirae host cel | s have actual |y

t ak Vvecto nd e ressth e

pr of(&lg&]of aHP‘é‘?’B?EOGa'P? B@P? fngﬁ%afmrﬂ%faﬁo 1§¥ Eéh Ziglgl ng

a p@fcﬁdxﬁdﬂr@blypﬂﬂidyp@pﬁatdﬂnd lfedphiancthelul'tumfare welEkresin in the art.
expressed manmal i an cells. inclu but a

1 e daeribed pRnGrSe e ek o e Caiselin e

f | oGyt BRI the géﬁ@éﬂ@fcﬁﬂg%@@ﬂﬁﬁﬁﬁddﬂrw@&ﬁ opinterest and any
SDS- PAGE, Western, bl ot

APy BRSSO S Sien R B B rRsEhint ip et gl ine
chr ggﬁﬁﬁ&frﬁ‘l%‘ ¥f (EIRkfown fe&miiies] UBically, PeDgire &re@éd toVI ty

assays and affinity chromatography. One of ordi

ski detefnping yhichof thgihpst cells @Wa%fé'«%‘f/ takep P theySFiBY eff‘ ess the
t ec:ﬂ yﬂéﬁﬁe %Pé{ﬁ%% &Ghtbrag. %H’l’ﬁl@ﬁ%ﬁ @fkthoa® by ReRtihgl£ parBular

prote | e host cells express the
pol yvpb'pcptde Oopromrmfentﬁreﬁifexpfewé brmemmabippcdls inglyde §pt are not

t he 1 11%& %j n{lﬁ%ﬂisﬂ)ldﬁe?m&?}nhat uﬁbgféi pﬁnt‘ﬁtﬂ?tﬂ%ﬁv@y{bﬁxe‘ﬂ@' ch

S eXxpresses t ptl e or proteln at
t he nhrrgheﬂ;.toretsemeb BlCrpsOom6 G]DSME dVestarh bloksaenzamprliakede s

t he L
5 BRSSP s S R BER g .
of tteh:ﬁniqaésl, Biblogixhl ermtntboaisaywelhd affikitpoetmormnatogmphye fOne of ordmary

oo B ity sl of blpr sPRfopfile oo RIS I8 Ak cbififexpressed
pr opagpt@illedyr @oMwING.NIF nultiAé hast cemeprassuheepcaympum a1 protein of

mediumthat is co V the su VIV rowt h ,and

vi aBitFieply SQte e O E& %Steg'ﬁggmﬂ?ﬁstc?rh t B R ghe
be @kt re%be%@hat pmpdpﬁd@esrtpedstelﬁrxaihberghemavershe culture
vol une producti on bi grea o]irzﬂ(gsed n

pr od%]tqobn %‘Tcetah’é“ F??i?éeﬁqué@ PSPPI PR 6 1meéers€f§ats been
and ;& EEE Mhd Je11GEpropagaied ilPa@HBRIShn§ @Y B abridty bPBethads well-
bi oreactors of increasi vol ume r| or to B(gl n% é

pr odBewn dnonsi of oedivary pkill ’thge 8| Thegsf! teaprgssngéﬁ ypeptide or
agi tp%t@ﬂ gﬁnéérgﬁlfse@pltz&ly' ﬂ?@ﬂa@ﬁ%b}?é&ﬁ@ﬁ&qf éxt%ﬂerﬂ;ﬁerétﬁx@ and in a

medi'um an |sperS|on ients to the cel
Al t emeinrh that is condugiyaita ihe ﬁ‘efMV?l g@p}@tm viahility gf W@ Cll. The

dev' 851 Lt ‘B'Id;r‘ne é@fFlb!a of IO We) Bt ?shﬁeﬁ@&al%ﬂlaﬁ %eUc%ﬁ(I;ret 0

| NCrease an contr oXYyd natlon of he culture
acc modiam:@ftm priaduckien pioeseint usedhinethe ﬁmd praswetioprof ghediohypentide

Splc(:l-l-l/ (lbgl g‘?g%%%% 8@"%8 %19 91%/ &ggsgée‘h sever%l times in bioreactors

beneffi mldrmsmg @okmmtplrlof tocseecht@bd: pioduation bimireaciont Brerrgll culture
condi ti ons. or eact or cl . :

i mieBge ta%‘taﬁeiq OrtSEaﬁ‘ﬁ’e PUrE” Ogﬁ?ngehr?g?)? Ig%% e?‘f:"? E%{[%i?fgﬁn of
The mitadnitd toghecllb. Allessdtivylyionadditbonalydpeidl spargingdevaess that are

can \Beell ﬁnré%srﬁﬂ thbeyart can be used to increase and control oxygenation of the culture.

In accordance with the present invention, one of ordinary skill in the art will
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one of ordinary skill in the art. In accordance with
the present invention, the starting cell density in
W0 b@ofoe@duct i on bi oreactor can be as | ow as a BCTYE®05/030439
cell per culture volume. In preferred enbodi nents of
the vengd ulatd &0 B h?c?n lEb ih@ns
pr o'&'ﬁ%fsf |lgr°ea€<’: %erﬂe%%%%%dr?ﬂgl %‘nagout 21 X a "
vi abfthe mefebetoxp @rcludirlg Hubnat ﬂmutted Y DH,IQIB};)@Y@RYC;LMEC@URH etc.
105 5x 10 EhosSb
anatOfFefler TRt g {6 Bmyihp Tt RS GRYGrok B i B Frostikoy
cul buy Eordimyry kidll (yr theartt tn aoyrdahes ivith dhe plesesi myenben,dlree

g?gglérg’lgg B%Ifsdqrr]],?izc(}; igt e:)r?rrg&gp% 8riecﬁ)crt { ol %%3 aP{o%daﬁ%t cell per

I enBilfirevdhvee. pllhlpﬁiéfeﬁr@l enttRdintegts oﬁﬂterpmsgﬂrt ihenton, rstartmgaf:ll
total vi abi

IS, not required. In
L e pPUSTIRYE PGB orah L iee A DU S AR $ P
t he p3upapRbaNto?, Fo10*exampl 2x 1bY 51xo? spEed 10° viable cells per
centrifu atron It may al so be desirable to wash the
renteddighes with a nedi um before seeding the next

bi 0§RAG3IOT HiRallRIBNSMRMMte LEONEWHUES miEybaRedwiCtowns tleswed

pr oducts or nmedi um conponents. The ned um %‘Wﬁ I?

rred density hefasissefingibe peyt ierperiate,or Syl “;9“0‘% cigr i
| R?er%d Ghi B‘ﬁ)@terﬁtthé'ﬁ%ﬁb HHaf alige Pﬁ&hb B&bdf@! Altho@gh total or near

se

ractitioner o resent

i nv mhvmbnhty aomse]qurrwe Ig enq egnh?dynemheﬂ & Bregrnt {pyetiongthg pells
approphl. ?én?ovgg [ﬁ%rntt){e % G EA R Sxdnlife, bR rlc%i@ H @éhtrifugation. It
bi oreactor. rred énmbodi nent - of e present

i nv ﬁratyratsn be dWabb Itd> washdheregiovest aslls with 6 quemsbfrfereﬁe@mﬁh
fAl h fltélF)\#g)tl e PR Y ﬁmk,g‘ rf}{"\ﬁmfﬂﬁt%j Er%{ag&# ?ﬁ@&&o&ror medium

Ive y, S can i nto anot her
medi Ictifp@fents 0 Thé mradnumde@éndhenrgedlmn in which ghegsliayyere previously

d f. th
Ofstggo(%vsrlaceo'dtolﬁwgla&t (2 %ftﬁrgp né rglt 4 élgsﬁlll s%ﬁl%% sél?b\fﬁﬁey} B8
cel |p$act1h@fé$6ffh€§resérmfnvem&n'pl e, if t hey ar e to be

stored for f tine rlor t

o odiesbn Thegrnabfen ol FaRlomo GadB Gt Hyhe e
Onc §rddutidd 196t adtérO Mn bpereeae ‘embodiﬁasmbﬁdm sesentaniveation, the cells
descri bed above, the cell h ure

nai ncia'.ne i n i
t he a1 e g s gerne pesen ahd bEshed P UBROL R RS pT
the ﬁ%é'fﬁé‘tl\/él&/ thOEMchn Sdiviedamd lahdtMeeredidhemCSbldtron depending
culture. The precise conditions wll v endi ng

on tdndheseqs ‘t“;drS‘éS“@rS REth PEP&THARY ‘PftB‘h?r\ﬁrf'ﬁ“gr x‘?‘ﬁ@ﬁ GBI was

der 'a‘é@cﬁin @cﬁ% a%lﬁ%qﬂfr@néﬁs%ﬁﬁ%eﬂ@ﬂﬁﬁlséwestﬁeexample if they
expr esse %geptl e or protein. 31 WO 2006/ 026
Y

:
PCT/apS2005 Boshortgniedyt tine m&&%ﬁ@%ﬁﬁﬂ?ﬁw‘%‘ ioreactor.
present invention, the production bioreactor can be

any volune that is appropriate for |arge-scale

pr dditiak GromtloPhgsel ypepti des or proteins. In a

pref g B g 9+tblrnf?a 8t ts@@de@ QQ%@ltlﬂ)éarbbove the

bi or[ggfét% GGSC%gbé?&P&ucu% EI(%G erS S. N ot her preferred

enbagdl welnirs js rhdistained inrthe iitial growpr pascuridehconditions 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.

31



bi oreactor is 1000, 2500, 5000, 8000, 10,000, 12,000
liters or nore, or any volunme in between. One of

woee@ocnoarmy7 skill in the art will be aware of anePCTB1008@30439
able to choose a suitable bioreactor for use in

practicing. the resen nventi i
bi oﬁ)@gg]o vOT %ncg %i’ ‘U%F? it lg?emlm %hnaé)r é&f&g?ﬁ blﬁ&actor ean
co nwmy\/@lm thailld app@j’p@iﬂteffoﬂm@e-\sc@daplbdltoylon hpolyhsetidas ot

Ippf)g‘irﬁ’f z‘g‘e WI? tyfgge&)éﬁ 84‘%3’? O R l@'&&% é:fod.\lgtjfb% bioreactor is at

t enee§abol II%rSOfIn biner eﬁefreccethlbddllirﬁents] thehelunre dfitlad prgdustiot

hase wil | t ed th

of p@m@mmég@‘em AORR 00} 1230 bl motlgf A ¥tume
Vi aly RiwdeR! ORY 8MFiRarydil] iAghd damiumemfe cgmwwm ixhabdeeto
CHO cells grow well at 37C. grhﬁ T
ranAAosaR SERPIE &iograstRr R upe WiPrasPng. a?ﬁii%mwe%%t hS5c
to 6%%cti%h%i&éa%%blr Yhay BBESRIrhA& Sfhl SagfiaMhivas ondudite 10 cell
the range of about ?3 Cto 40C Those of ordlg éftge

ski ktowthanddatality thgt deesipet @@rféretvaﬂswgé%lofhﬂp#a&
res in which to grow cell s,
deggf%gﬁééd RBE%BQ%PE@S ! g

I'ng o e ne of the cells and the
pr oI 66on The tpniperstrisn oEthe telt gdtuysrin dhei "t"Flé‘r%?Wth[P@@SPG"’?]l be

In °£1§ct 9 dgﬁlﬁgll}%n {hg?ar% 8?1%91&361‘21&\’6%% WRRh tHelRI1 culture

terrpera phase i s nmaintai ned
at aersamsg\hmle me@mle,tdgnwthaumn@ grqvﬁh ahase:HO cells grow well

b th o
Shaggw?nﬁ%?e“tegu E‘i kil & ls% & vbé] J«fﬂﬁh a Wl %%habout 25°C

nge o t'enper at ur es
Fo I t@XZ0ap |P®eferbl§i§‘, manmelnamaﬂsegmwddﬂemﬁtl@ﬁﬂlrﬂﬂwe oherahd¥rl to

<] as r| ng he i nj f
A v 4P TiRRF o S B et eSO B85 SRk AR oprige
d ec &&ﬁﬁe@ﬂun’e Yr td:hﬁaelra&tr@ i mhwhtts gmtw c\cﬂs idepending lme$hed1¢p<ilsmj the
the initi %c@o g g}ﬁ} %dlnary skill in
t he cgigangt elpr cﬂfﬂ‘? ‘l“Be“beé?{S ek er "a  single or
mul tp@les) t aneRs @hbtdasens BOthk Prebent Uﬁ/endxonaurhel taptpetdtge of the
tenperature should be a? juste ste

di sAPERlEIHHRRSS s PRBIRHSY Ahin IePETHp, &fstraav%m another

dur iifholiffnd, HeltbRperi@ W theRMasierdwth phasgliC@biafained w1th1n a
| esser anount of tinme, dependi ng on the r?)eeds

pr adengeiob fraperies: Rier e ;hgﬁgmeregyretnﬁ;é( é‘@p@? mcreased or
t he%@ljeé( r&tﬂ@ﬁut P?l%%ﬁ%tse Al'ﬂﬁnéfﬁkllysthélfeﬂlp@faﬁMmfa be

a perlo time sutficient to aC|eveaV|abIe cel
de nsnctryascdwatdep@asad gy dispreisamounis agwarigns timersugiag thedpitial

\r“eggg:qc?w@%lhlf)ﬁe g'of~ grdhmlaly skiing@ ﬁeeir‘l @11]"15%%0@ 1§ ¥&BintAd {VMether a

ow un I sturbed. For exanpl e
t he steld @ m[d'yplb@ngmmmesfsdjpuld bp gmdgqjlddfhetheh@e temperature should

suf f.i Ci Lent .10 viabl e cell density of
1, oot ‘léteacg‘%, g disch 8{36‘@@{‘&%0 32 WO 2006/ 026447
PCT/ [USH‘IB(P5/ T4 BOmayibe groOn dﬁﬁng tﬁ@ initg# groph pivse f@@ grqgtg:,r or
90, 95 or Vi

00185 Ui Senrnl B psd of B PreBitne A

gr oWef@fen@ntisfithia@tls hemiseides. In one embodiment, the cells are grown for a

period of time sufficient to achieve a viable cell density that is a given percentage of

~Hd
-

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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of time. For exanple, depending on the starting

concentration of the cell culture, the tenperature at
waohioel2dshe cel | s are grown, and the intrinsic BCDWEW05/030439

rate of the cells, the cells may be grown for 0, 1,

17 f'slgé 5f960 % 10, 7]%& exsdég 950t 99 é%rﬁeenlggrgéxémaﬂﬁgb%gen

mayddﬁemal lowed to grow for a nonth or nore. The cells

wn .for 0 .da j :

08}1&9‘5]‘ gé’rWﬁ enﬁbogl %igwglelgsl; ag% C!O%H(E6 F]% 1*8t 95%@& Pérlod
9 r oyt thind? s exdnepiReepdnting on W&sstartsrtg‘ doncdngratiort ctfalue qu @ulture
viable cell densjt roduct.i,on hi or sact.o
! hethe et 6o hiel e Al r e ok S ita S SRFP fudbre
per &Rl tAgeelRima ;yh)e gheavl fod, 1vR.ahkes, 6ell8, a,emsut M2, 13Thé, 15, 16,
practltloner of the present inven lnvvlll1 gle\%?ora
P hobb db 1o 20ar TGRS In SR casth DT Sg'PWerP ‘ng‘? 0 gro

depg BRI nfdfe. PRIKBRPK blEbOroRh Gored dhyp natlel pxtodﬁmlon bioreactor if
requirenents and the need of, the celllé% therrs | ves.

[ 00themjeromh inasqed BioreiPh ohl ¢ nifdal grovth p © fEmRSTEIE G Ve

dur {3 cibi8hdt met\he?dle &Ml deMitS in ﬂ’t@ ERIubtibndislesctdrat the iR s &s
oxygenat| on and ersion of nutrients to the cells

| n inecwatiatin elecady tﬂhtﬁt drsirest eeseentase AlBAMaMal aﬁeleatﬂ density.
or dfﬁgé%/actﬁwnk ofithe ﬁr?s%ntqr&en%ﬂ tNlll m%t%tCMC tRakurdtibn 68MRe
be ben to control or regulate certain internal
c ondhitid! gresvth phase Hepehdiong elamlmept:tdﬁ PrryoteiRProdypiqnaequirements

has not limted to pH,
nﬁ‘é‘fthg need% bf{h@ggﬁg%l%ep/%et c. For exanple, pH can be

c on{o0d I70]ed Tmy chg@ﬂum may bemgitatpporcbekentdaringrtheinitigculiee d
or base.an enat i on I
o paPhiR T e T i Rerph Bt ARUIcR'de Retriths b o celts. In
Shi E&doﬂ@ln@ﬁviﬂﬂﬂﬁ p@fsmﬂ iitvieties, prR0F pidindry skeild @Iothd ariedll wi t h

t he teachi of t s.e ntio

N T N T T

CONQFthe Bitted¥Ry diiengsthé fiitell goovil prase, iechsiceond nstdinlt]lwﬁ to pH
c,.Shi

culture conditions is a t ab

occ HFRPFHUTHRY SR £IE: %gh?‘agle?@euﬁﬁlcgﬁohongrf) fl| nHi b Pé%‘né an

met g ltlﬁ§ amBRs® bf A @Vaye dnd Ok dedatiunctan dervamiotled with sparging

i nhi %égowt h. A netabolic shift, acconplished by,
gdeVI&t"cht ﬁﬁf‘ew‘f“lh nowa in the@fer at ure, pH, osnolality or

chem cal inductant |evel of the cell culture, may be

characterized by a reduction in the ratio of a

s p&tififrigcChlane Gendifpdduct i on rate to a specific

gI u g@ﬁeﬂﬁ? 4] %E&trda(ﬂpe% \ﬁfri‘ﬁe fhe téa@htﬁ%‘ &f the Bt’elsénmrﬁvbﬁ’tﬁ)n at the end of

e cu conditions are shift
S h| fthé mgial ngttteplw@er at lgasém@fofﬁheecuétuqetcgpcgtlow\}t@rshlﬁgg so that

is kno t fst t
onl yf S asgtn of r%nflhr@%ndﬁﬁ)% ahf)"l%d aﬁgg%{v%bkigg%ﬂ}% o%b%grs ih R

PCT/cduB260Fhe mmglanapqzﬁmlpbmay ectabplites Imost rgighiy lagiats apd

hi d F e
T

i ncl tbhﬂpéi@turebplﬂ climtoldltt}mrtchdmcalondtptdpt bmtofﬁlbm@lycul‘@tm may be

S Odl llalggagtlé;l%/ed ya regucﬁon in t:hA‘Sra%j b 3fd! sspsc'g %c ?a%?a‘(e pro&tﬁﬁoﬁ l80 89
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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the culture shift will be determ ned by the

practitioner of the present invention, based on
w@ologpa@tT de or protein production requirenent BCOUS1008030439

needs of the ceIIs t hensel ves. [00172] Wen shifting

ete t f
B T A
sevemalsote acideved bgiahnﬁntgcntlm g bued @ndttlhgs mg]mp@g,ghuu pet limited

?2?&??@@5910%2‘1&, alb sodé\g} Bu&;/( tﬁp&%\%ﬁr ﬁs%ﬁs@us@@de%ﬁgvgq% tlﬂﬁlng of

c hafhg Qulsiy sHift wald b ateninad Hy&kﬁspradmlnne;‘@f ﬁreairesemtounestlon

G ven rQpri ate ction and

o bt O BB SRR e e B i needs g the cells

Iﬁrg@n@aaﬁe producti on of polypeptldes or protelns

the tenperature cha co

| esE0d PN dfheR éﬁ‘iﬁmg[tg%tf%f etfugnglf g"*“@ﬁ‘*rat Wt nglg Rid
cul palfebrtivAly lhRuSIUIFSLeaaDle, B ﬁrﬁ\pﬁtd‘ke RéVasa? hvark br dd‘g@ to complete
sel ected based primarily on the range o

. ViIETPoHere BN O HIETNE o NG HEN TN IGREPS 1E vy

EXPhLbrape % of @)&ﬁm BRMmpARAYR Qﬁéﬂgg ﬁﬁy 0t cihipibriimis$than several
coomerclially ad equate | evel s. ener a

namirelrs.afiver thegppionptdin pipugsion a@fh%? Qksayipgient, é%%ﬁra i siapdard
pm
e rPtﬁQ E&rﬁﬁé ref lal eostcgl'e Bg}dﬁgbogmg%ptﬁgészozr %ﬂﬁ@lﬂﬁﬂ%
Pr efemmizitye cltmgrrmav awndelcp@pktmﬁrhm lgpstBRbanhyr- expr ess
rec n
ad 63@1{7@""' e\l/lg :Pén)/p%?a%% hg?ﬁlg Qélgﬁﬁtgkgh ﬂ% sghste&%egﬂg&%@ Ha¥e will
Those salotal toseaprimasity bi thie ang et tgmpergjures apwhighthe cell eulture
sel ect .a PLE L
whi 60Hna(1%so \S?bg%i ress%ngegérﬁéilﬁ’l%rg p81§Réth‘ @?&gﬁ%&‘ﬁ ?t' c'ammercrally
cel lageqma® 1¢veB. ﬂh’( ga‘jiﬂmﬂ inoust mequmikiameHs wmain ishde and express

practit
L g R

tgr OWhe ?hatsoet lescrrammr]cal H’reﬁﬁlgty, maminatidregells canstiravigble and
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r ang@h@f a t8PPEr bl 28SC td-35°Ce TasRIoE ordiraey sidirethabdriwil be able
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subde Qﬁ}@ﬁ 9p1§emmq]teraﬁ%f§t@re Ok tGTRRCHALYTRS A1) 1ch[tﬂ grovcg cellh depending

t eNREHRL Ae8s SNe cdlS ahdhE BRIEE R I're QSr’ﬁ@rﬂ§ etthbyradtitoneet e
anounts at various tinmes during %& uent r9ﬁf
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phade017¢he Iememab%m?nt@mwprqswtWéﬂ% fhpberatu

und esﬁﬁstegﬁb(?rt g HEHé fs InRiRaif A b 8lnsle! @MBehtatipLattiel il snother
are enc hi's enbodi men For exanpl e,

t enpmbatimteet mlwemeersmrequ dip subreguent grewHephase ﬁﬁ?aﬁtt%lP?ﬁQ‘M“hm a
2ter :rgrllg?e of Ee%ﬂ}% Cilrtlﬁ'%:é" Mfor Qﬁan’iﬁm téth rﬁuxre%‘agﬁo ef sRiadi®y increased or

peri‘o t enperature
nmay deeresde Htup thy amhsequeeu grweth ph@ﬁeaAﬂfP@ﬁfe‘felb the tgRppgrature may

ot 1 o el N0 IR GRAAM D LR R

may daBseqodis prmth phasera@nd:)@f ordipdrp skl irethe wit il ﬁn@rq’g@dttbqtn

rangg ultlfole dls@i%?e 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 shifted again — either to a higher or lower temperature. The
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[00175] In Exanple 16, data are shown that denonstrate

the efficacy of enploying two successive tenperature
web@agas47 al t hough it will be understood by tPOBESINS/030439

ordinary skill in the art that in accordance with the

present invention three . of I LM & b

t enFRPEAUFE A 33@ aﬁﬁv’"‘ heglﬁ(ge Sfﬁo i er chge cel 1°°

Vi afhihtained ouithinderghin yaren df ®mpemgresase expressi on of
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cul Paﬂ@&%)i edBinPHRISRE Th @ preferredeRDHOMRAL okstuRhi iavention,
phase~under a second set of culture conditions .
coneasbisvesessive tenhperatuie oF waIPCERES PRERisIewsy thep thereceding

cul QRG it s Or expression of the desired
pol %{é’g@ggo‘gﬁg‘%r ot el nr?gaet commerci al |l y adequate

| evel s. [00177] As discussed above, the culture may be
shifted b I 1] ne or nore of a nunber of

cu 'fbﬁ?qeue’&%%r%?%c};%}ﬁggﬁwgcI uding, but not limted to,

t empEINA6Ur én agebldancesyithl thé present mmentiondingarihisgpRdiens of the cell
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dur isigedeat ohstengiate prdedustomiset pivaliers comdtiansicpngugive to
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¢ hathe S BER VEtiGH of 8 o DR PP Rl o Al the

:j angesiftl ﬁbfy@eﬂtiﬁé bi lﬁrbtegfawglhmpx_h&ﬂg acrl]éﬁoate dovalspl ei |
uring the supsequent production a Ge

expl&Ed7} eﬁﬁ%"ﬂ%ﬁ‘f‘g"oﬁgl t@%%‘ﬁ?‘fed’é@% ﬁﬁ‘gpg?/ 8%%%“%@ prmore

Wi It P'fﬂ lnﬁ‘mgﬁ%g Sul?fre fo%@tfbﬁs iﬁaﬁdinéﬁhb_u?itladiltﬁ&é go, ﬁmpbml ture,de,

mul ti pl e di screte tenperature, shi oye

Lo ionmplalisieadapdiuadbrty GFIs. [ opgiemPPGR fhg HPReTAdE of the

exp rcgglf& Apfifed! A8CHrEiRL M RRMbodidleh BiiigtBe Qibs@fuert@rdiuction
[001 I'n accordance with the present invention

t.h
cel Iphaseaiic eltwpismaiteiaed 3t CRRREINE 08 EHRERIIHIABEL TR 1 fover
ng aS(ﬁaan%]Jggxp@ﬁagl?esérrt@rgggﬁgﬂe TSRS the iMifial Rk et phaseNFbil dx@mple,

feac n one enbodi nent, the cells are

mai riusing the sibsequeat produstion phnse, S cllsiespressgpraa®ingat i |

£ oo olipthyi | 4 sBisBe e,
r e:aQE'?%é[lJﬁg%%ﬁ?#ﬁg%ﬁmma BRYIeRE fhe350€. Rk QlsBisBed abov

er enbodi nents, the culture
may rhetipladisestecemparatore shidts ey e poployed @epaends prjl deasitign
2006/.026447. RCT/ US20 1] [ REM el P Brotein.
r equ‘i‘q’i\‘r@r‘?f togPorTRE % 8%18{2)31(28 ?%%é?cgglp t ﬁtﬁ r@e@s of Bt he
cel 1[01783 s &1 acesrdarfee witvtanpeent inhantion| thacaliayatide maintained in
Tl nt g Isu %gqufer%rprc%u on p%gseoufntﬁ 3 B&ired 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
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sufficient to achieve a viable cell density of 1, 5,
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
wa 2006824485, 90, 95 or 99 percent of nmaxi mal VPEDUS2005/030439
cell density. In soma cases, it may be desirable to
the .viable cel awms  and
the%vyg Padr{eR r?ﬂu%'lwém 82?'? bffétﬁtté@telr &f}g@%%gylgﬁg fo some
| evtﬁém%afe@r Borhwaavpls] thevcplls may be mamtﬁl@ed fona paviodyef HEke

I t-he e |
o niRcjent o pclite STRE ST Rkl 60, 3 115 P02 %8sLaE 85150,
t hess; gb,tesr 20, 75 0601 89]90) 95 m@etphlepnt@ﬁmmrrmbmabbfcell el@sny In
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p I OfHdGhdniNoRIBS GablE 011 deRXianp Ideqllnd epsmch lngal bcfotel*l@rvestmg the

concent ratl on of the celll
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Cul fe01801Conglk bérta&l’lﬁase§ﬁmay ba béxefFicial or ndbdssary it supglemerd the cell
addi tjonal ly, be be efl |aI r
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CoMpOAN&Ly nSHeb arfcbbriote® gyt fact
one nFF%ar?to“%%ﬁ lgllﬁ\krﬁg@e %g@g?lg\g/?ﬂﬁemgrt 0 te % cerl I ecﬁl tur eac o
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other 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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enbodi nent, it may be desirable to provide only

certain of the supplenentary conponents initially,
wa@naepe@yi de the remai ni ng conponents at a | at B€T/UB2085/030439

In yet another enbodi mrent of the present invention,

the
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control or regulate certain internal conditions of
t hecohpmenigt or during the subsequent growt h phase,
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sary mont t
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or ach pemetie pouiliat A R flcn et Ml o

pr odpaping dewesniit arMelljobypépthe de. or protein at
suboptimal | evels or whether the culture is about to
enter into a suboptinmal production phase. In order to

"DWJn%rzﬁgE&le@}wenco@gzﬂabnﬁul ture conditions, it vvi I be
necessar to renove, s quot s of

anal [9%]; 8§i/ dn &ergin gpmigm}s Sj{gI‘l? Presephmye{élog,rtﬁ rtloner may
undefytiphdefididlor fstesaratpualdidaRy mﬁﬁ@rﬁanahlaycmmomuﬁae

contam nation into the cel] cultur
apprprinaeel g, oA relleuivg cPidfione o fpe plafifoner o

co ”tc%{&?ﬁ\% W@Bthel 0 48PJuidie 151?x|ad1|,1dnfg kédﬂl%lﬁ@h@ﬁ@b/&ptldé o fytein
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37 \A@c@@eﬁﬁtmmwsmdliqmeﬁﬁl%‘d%@for pradyses. (Onengh peckinss skill
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one
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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ordinary skill in the art to neasure these conditions.

For exanple, cell density may be neasured using a
whesaoydderret er, a Coulter counter, or Cell denBCT/¥YS2005/030439

exam nati on (CEDEX) Viable cell density may be

determn S n C

bl (Eotela; E\glgi%eﬂs 8&3% 215 \iveL“ l%ng(kwgl “E gf@{%h%é?‘“ﬂﬁ allc;w MM

vi allligargekill if emutty m@asure theseatemhtl(msn Eaor dxgmp ufmllu d@gswyrreay
t ot al nunbgr of cells,
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et erm ne y standard_ nol ecul ar, bi echni qu

o oChAke b e EnioR AIRGFTOf g Agahe bt S dmLC
bl of 4, YsedBb ALERNiHe RS FRYE of ladiatey amMsiaysor thi eblpetsed
assays, and WV absorbance. It qg¥'$jso be benefi ci al

or pexpeptide g profeinpddEmaivelh dhede he sxpressqd polypeptide or
n C‘)lfojgz?r%aln P et i QFD A %Stﬁdjed@r% BRERY itétanighesBuet &i N,
i

I'ng phosp 1on and gl ycosylation, |solation

of Eoprassiseinelof EDBRAE §0BIBIen HoBBRGIAIoN FSaLowTy
ty p,!ils%a%llsl ﬁlupe% aggf Erﬁnt{g? gﬁ&rﬁaﬁ&l at RaRRdé B¢ bddefidihlor necessary to

prot'é es expressed according to the
pr eﬁlenitorlthmmst-trmslatlblral mopxﬁga@np efithe ém@s(gq:qmlfpep'@cﬁ:é)r protein,

expressed QL&) is secreted into the
nedpﬁﬁ@ ;ﬁ&y?%oﬁﬁuﬂéﬁ%s er solids may be
renoved, as by centrlfugatlon or filtering for
l.e, a f|r step in the purification process.
Thﬁgﬁﬂﬂ%%§$§¥ﬁ¥—géhﬁg%FﬁcuIarly useful when used in
acc ﬁy 84ICc e Iingdnlaral, hﬁwmrtgﬁeamly bie desinableom jsoBferand/ot pify proteins
od

s and 0 r|be her n
e PeR U e aEs epymetg U gt iNEn il Ih S
di e cFYbdiRent the cptbdseld Plyfepidss praeid if eweted prto theahegiving and

enzynes are released in t he

Pt 4 el aier GYGemERb AN B oY HE LR SEferin for
pol ypepiit de a@irrst sﬂég ot 18 PurifidafidiBpibeets. tErmaﬁbodeheynt is fagticularly
expressed pol ypeptide or protein i s bou

U el whenare i Gstorddera vk fre Pt SHEGU et igthods and

medi, @mBgm d&%é’s@ﬁbéﬂr}@retnhr%sﬁlpﬂm&@sécﬁcellﬁlwlﬂ? SARG rdshll% fewer
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t he cpllrdié taring t@cultpred:@@gs and fepver Qrptemzlyglﬁs 8 g?leased into
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S EoTA 08 LOSPRL bkt e
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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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or differential solubility, ethanol precipitation or

by any other available technique for the purification
w@boopood4e’ ns (See, e.g., Scopes, Protein PurifPCBRUSINGO030439
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pharmaceuticals. Inventive conpositions as described
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: 2? :,[ g L SI;% l&rtzﬁr? Fre#rr@l b go&uﬂer@?l{)ﬁﬂé Riv&itichEprdduced

cut aneous, oral, nasa
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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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Conpessrdedand Fey OB are fum 2 and Medi um 3.
Medirggned) NedivorE d@@mﬂs. 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 35, 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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0.78 0. .58 1. 3% 99904 71 862 | 126.00 20 | 273.07° 260
threonine 513.39 4.31 94.99 0.80 | 132.81 112
tryptophan 159.32 0.78 16.00 0.08 28.99 0.14
tyrosine-2Na-2H;0 560.81 215 | 103.79 040 | 145.10 0.56
valine 505.36 4.32 93.99 0.80 131.17 1.12
Vitamins mg/L pM mg/L pM mg/L uM
biotin 2.00 8.21 0.20 0.82 0.36 1.49
caicium pantothenate 22.02 46.27 2.24 471 4.03 8.47
choline chioride 87.67 630.74 8.98 64.60 1611 | 115.92
folic acid 25.95 58,84 2.65 6.01 4.76 10.80
inositol 123.39 685.47 12,60 69.99 2264 | 125.79
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
pyridoxinesHCl 18.06 87.67 0.03 0.15 1.67 8.10
riboflavin 2.20 5.85 0.22 0.59 0.40 1,06
thiamine-HCI 21.51 63.84 217 6.44 3.92 11.64
vitamin B12 6.93 5.12 0.78 0.58 1.34 0.99
Inorganic Salts mg/L mM mg/L mM mg/L mM
CaCl 115.78 1.04 | 116.09 105 | 115.78 1.04
KCl 310.94 417 311.77 418 310.94 417
Na,HPO, 70.81 0.50 70.99 0.50 70.81 0.50
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Inorganic Salts mg/L nmng/L mmng/L nm Cad 2 115.78

1.04 116.09 1.05 115.78 1.04 KC 310.94 4.17 311.77
W@ 208/03007 94 4.17 Na2HPO4 70.81 0.50 70.99 0. BOI/T82083/030439

0.50 45 WD 2006/ 026447 PCT/ US2005/ 030439 NaCl
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DML B aRiiko PO OGE L SORE T 2 9] Oedls Phallsd
0.09 0 24 Putrescrne?2kHc 8 4022 1 08 6 701248
15| 39 ||nMPSé’rE%cu %22 650 ook 0 1alo deTh 24D
thj octic eSS0 56 20093 0784 |0. 49 0. 14 0694 g1 (E8&e
( DEXT r G8®)ob6@39 | 43 §9107. 99 [6150. 12 34170. 64*11049° pa
61845. 76 PVALEG60. 00p82400860 2520./00 | ngul i%5%54. 36°
1000 1. Ouso.8adi|um Rgpriuvabe [54. 85 (498. 63 5390 499° 05
5485498 G20 0.18 0.80 0.12 0.53
Other Components mg/L HM mg/L HM mg/L BM
Hydrocortisone 0.23 0.64 0.04 0.10 0.09 0.24
Putrescines2HCI 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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Resul ts and Concl usions [00207] Figure 1 shows that

gromh rate of anti-GDF-8 cells was simlar in both
woekdconi4l7 and Medium 2 in the flask experi nment BCT/US2005/030439

[00208] Figure 2 shows that in bioreactors, Medium1l
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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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and glutam ne was still advantageous. However,

suppl enmenting the batch with 8X Mdium4 feed nedi a
wowwbad2daesul t i n excessive dilution of the cul pCr/ES2005/030439

nore concentrated feed nmedi a was devel oped in order

' d
Table éR;bsﬁl{ogﬁﬁ%sgngwmﬁ 4RL IOIRJIe%mm 41/BtRde Bhisd ‘Biaek Matdaadls an

Tabl e l'ists the conposi tions of
the formpldiienmof Aatlles Edi um 4B Trace B and Trace D used in
the—fornutattonsof I es 3-7. 7 TVWoacdElerhéhib 4 fiface Elements
PCT/ US2005/ %%439 T C% si|ti ons gof Medium
A4A-1, Medilu @ eg race |D used in the
f or mul atiqns of Tabl es 3 7. Trace Bl ement|s Trage
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__crm_crg,t-panr, gl g -rm—alenire—37+86—0—26
alan'"ear ainine 1013(1)7680 10“20_ paradineHd 135 030094
aghinespart i c aci d B8 |50 ﬁﬁf_gLLLam_c-ach dg_ 40 4. 20
asparagiielld ne 15| 0034020  BP%E i di ngHC H2Q 73,50 0. 35
asparti¢ wig] euci ne| 118.0Q 0.90 | | &&é%|ne 9%0. 00 1.{30 | vsi neH®
guamig @@, 00 1.0 nmet Qi oni nel 5280 0. 48 | pheny|l al ani|ne
giyne82. 50 0. 50 prnodoilne 82 PO 0. 60 serfine 158.00 1. 50
histane-AEraoNI Ne - 280500. 80 g2 rypt ophan 32, 60 0.|16
ey Festne2Ne2Hz P 104G P40 v Te (9376010780 i tam 1S
lsucine i i i—nﬁh‘_’élooigi l; 15;’6}’ E\;MI:)L/Ii’i"n"I "Elﬂ#{u't LI,\I ,\L.:il 1 684-1 aa
lysine-b’(}g 78 +t v1‘82.‘00' TGt 1_(50 S Av T paa {9 T LAY LY A | c 1I7. JU
methionine 59.60 0.40
phenylalanine 82.50 0.50
proline 69.00 0.60
serine 158.00 1.60
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 UM myg/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
pyridoxine*HCI 4.10 19.90
riboflavin 0.45 1.20
thiamine*HCI 4.40 13.06
vitamin B12 1.40 1.03
Trace Elements Hg/L nM mg/L BM Hg/L nM Ho/L nM
(NH4)sM07024°4H:0 1.24 1.00
CuSO, 0.43 2.69
CuSO4+5H0 7.49 30.00
FeS0,7H.0 834 3000
MnSO4+H0 0.17 1,01
Na;SiO3*9H,0 140.00 492.84
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folic acid 5.30 12.02 inositol 25.20 140.00
ni coti nam de 4.00 32.79 pyridoxi neHCl 4.10 19.90
w0 dweikawin 0.45 1.20 thiam neHCl 4.40 13.06 POT/USI005030439
B12 1.40 1.03 Trace Elenents pg/L nMng/L NM Ng/L nM
I

Nrve AN 67024 ATT120— 1724 0@ G583 2. 69
CuSOM 5HRO-7- 49 30-00—F6SO4—7hi26—834— 300 T MteeH20
2SI O3 9H2O 1400049284148 WWO
;n PCT/ USPQ05/ 030439 NHAVH O.Oogg& 50653
"8, 6H20 . 13%9° 19 &Rl 2 21HA0 0.12 0 53|ZnS04l 7R
230. 00 801. 39 863 BO0O7 t her Conponents pg/L nM|pg/L
otﬂé‘f!cgﬂ{ néH¥ PQigic "M nfal NOT|qigl. adinit 42.[Q@@/L0. 1M hi gepilc | nM
TE%”'% 105001051 —b-gluease{Rext+pse)—100000665555-56
ﬁ? '\/hdl LM [ Q0215] Th f i ‘c-'l' cnncantrat ad aadlt o
hicete acid T T o~ | O.OL Tubls.lullt Tt o 1neulAa Waa
4&9% oped asl 20X Mbdi um I (%__%%sé a_formi-ati-on—for
D-gbipse RBERFm 4 i s pr ovided i 5°%F5H1 &% [Tanr e [3_ 20

Medi um 4 feed medi a wor ksheet. Part Conponeﬁf Am)‘unt

Un@XI\)I %ﬁgh.um 4A-1 31.120 g/L NucellinTM 40. 000

tn ock 20.000 m /L Selenite Stock 2.000 m /L

PVA[@246D ¢k firgletiR Bigrk@0nRliswes dgveloped as 20X 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
1 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,PO,; H,0 2,610 g/L
MgS0O,7H,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
pHto 7.0
Record Osmolarity 1064.000 mOsm
Add 108 ml Trace D, 0.25 g
II FeSO4 7H,0 to 280 ml Cysteine
Cysteine (400 mM) Stock
I 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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MySO4. 7H20 0,430 g/L Aspartic acid 1.330 /L dutamc
acid 0.588 g/L Linoleic acid 0.840 m/L Thioctic

w@eood/0264200 m /L Tyrosi ne2Na (Mv 225) 1.790 g/RCT/LS03{030439

Trace B 6.000 m/L @ ucose 100.000 g/L G utam ne

N
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i ndi_yi | .conpo ts,0 di.um 4B..exc L oldc agi.

aue W517Fe TETREMLO S ked M Nt FOBSEER 1 e BB wes
Par tabdut 1064 mOERNASLPkd willl @aidt iDa2g( guwﬂe @ 2oy Mt @lutegyine and
to avai d_possi Ie precipjt n of iron if added in
par 2 1 M@ psmq Frlt?’éncf‘??fi‘{)té’t@cﬁu Ut 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.

[ 082h6% Medigne4.na| pH of the feed nedia was adjusted to

7. 0 [aed sps Ry @Hﬁ&e%hé"ﬁ@reas@%&no@@ﬁ tl’f@éﬂ m&hg%ﬁ ﬁﬁﬂged from
VVI|| result in a

14 W%mﬁd?‘?fw wweé@&zﬂ) tpd6¥ﬁ\éedew ﬁ&?"é byzolumx‘aﬂﬁ The
Ve di i Arorh AQ2ckSbr T6X MRAMEES & PR vIRA TR B.N

osrm rlty the feed nedia was changed from 20X

Medium 4 (2% by volune daily) to 16X Medium 4 (3% by

vol u ::{1@] [ ion for 16X Medium 4
is D:?;%)?e? A)Q(M ech‘rédl n?l'eaiﬁq{é%é}ég%x Medium 4 feed

nmedi &Pavor ksheet . Céiapénegonponent Amount Amiumt | Medi um Unit
4At1 24.896 9/ L Medium 4A-1 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

NaH,PO4-H,0 2.088 g/L

MgSQOy4 7H,0O 0.344 g/L.

Aspartic acid 1.064 g/L.

Glutamic acid 0.470 g/LL

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

pHto 7.0
Record Osmolarity 295.000 mOsm
II Add 108 ml Trace D, 0.25 g
FeSO47H,0 to 280 ml Cysteine
Cysteine (400 mM) Stock
111 Folic acid 720 m]l 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 Putrescine«2HCI.
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Nucel i nTM 32.000 mM/L HP stock 16.000 m /L Selenite

Stock 1.600 m/L PVA 2.400 g/L NaH2PO4-H20 2.088 g/L
wOR®Ba0264420 0. 344 g/ L Aspartic acid 1.064 g/ LPCT/US2005/030439

GQutamic acid 0.470 g/L Linoleic acid 0.672 m /L

Thioctic acid 1.680 m /L Tyrosine2Na (Mv 225) 1.432 /L

1000X Trace B 9.000 mM/L dutamne 6.280 g/L Hto

7. O[(}Bem]r dinGhismi il fiddyl 6XFedi00 4rgsense was Aleielingigatad to further

Trac 0.25 0. Fesod. 7HoQ e larit
Oy o eBneheng s iy s e R O b gl Moot gomotariy
Fol bethafded msdiads ndWuze mOeiM i s manuf actured by Eli

Lilly (Indianapolis, IN USA); HP stock = 0.036 ng/ nL

hydrocorti sone, 1.08 ng/nL Putresci ne2HCL. 50 WD
209 6/68Médim BCT/ US2005/ 030439 [00219] In this

nmodi fied 16X Medi um 4 o eli.m nate 0
Fur 1092701  Saumees v el F 155 MGt FmEladh "RoFlodk
f 1 exbifidn wag a9dedtih %e%é&@ﬁﬁtltfgﬁﬁdﬂ 4'5@Mhddix$dmdaali feey. of
the feed nedia is now 2

nmxm 3. di um 4.
[ ooz\zléth@b(n@l@%oswwdﬁae éaqkdo £gHE aﬂe%le%eih&{f ifjpp gvery feed. The
for g&-&hatfbmmbﬁ @8} ik YHified AbNINQIuA Ss froveet inTablee.
feed resulting in a 0.45 M addition each feed.
Addi tionally, glucose was added back to give a 1.5 g/L

addi ti,6R syt Niclifils ol healbiintar mul at fon for this

nodi f um4 |s provided in Table 5 Table 5.
16X Meatum 4 f eedompdmmtvvor ksheet . ParAmowwponent Unit
AnpunttUnit | NMeghiwmivAA 1 24,896 g/ L 2Mi8eel | i nTM g/L
32y000 M7l Nucellin™ 32.000 ml/L
H/P stock 16.000 ml/L
Selenite Stock 1.600 ml/L
PVA 2.400 g/L
NaH,PO4H,O 2.088 g/L
MgS0O,4 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
FeSO,47H,0 (1 mM stock) 15.000 ml/L
Record Osmolarity 607.000 mOsm
11 Folic acid 720 ml 6 mM Folic acid
111 Add 108 mi Trace D, 0.25 g
FeSO4-7H,0 to 280 ml Cysteine
Cysteine (400 mM) Stock

Note: Nucellin™ is manufactured by Eli Lilly (Indianapolis, IN, USA); H/P stock = 0.036 mg/mL
hydrocortisone, 1.08 mg/mL Putrescine*2HCl.

4. 16X Medium 4.

51



H P stock 16.000 ml/L Selenite Stock 1.600 ml/L PVA
2.400 _g/ L NaH2PO4-H20 2.088 g/L MSOX. 7H20 0. 344 g/ L
Wa\sandde7 acid 1.064 g/L Gutanmic acid 0.470 BECL/US2005/030439
%_I noleic acid 0.672 mM/L Thioctic acid 1.680 nl/L
yr 2Na . ( -
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q/sﬁc?»ufnl& acﬂ/ﬁb(&plra&d(oﬂlﬂﬁ)f sowlosaﬁcrlstomeet eithgc#1] ar ﬁtﬂMOIIls
manuf act ur e Y, Li | n

ot otipaegrise e oty SouRiGDRER Syt ) SPMeah Fis
Put pesiledm2i#blk 6.4. 16X Medium 4. 51 WO 2006/ 026447

PCT/ US2005/ 030439 [00221] Here, the feed media (16X
Medi um 4) was made in conbined nedia instead of 3

separgsie 6f FdMediam Nfetd@ediasiorishecer al  bat ches. Tests

were done to ensur el___(_h_af folic acid could-be
dilssol Veempanentie copcent r Amawat r equi rled _and_t habnit
ndi t heMetivordA+hor flol i ¢ ac2dB¥r eci pi tlat ed out ofg/L
sl ut i onyadilile™ St orjage at .adoer 4C gr at room ml/L
ten‘peratwpgtomr 6 days. Thg, gopdi a forjnul ation farLt he
C nuu I\I/gl.lﬁrﬁ e}gtlv drom 41 s Q%@yl ded 1 Table 6. Jgple
6. —EexX— g um4—feerediasworksheet—Conponent_Amount
Unit_ NedP U 4A-1 24896 gPO00 NucoktnTM-32:-006 S+
NaH2PO4’H20 2 088 g/
MgSO, 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
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]  The final osmolarity of the media is 724 mOsm, with a daily glucose
addition of 2g/L and glutamine addition of 1.5 mM.

5. 12X Medium 4.

[00223] 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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H P stock 16.000 ml/L Selenite Stock 1.600 mM/L PVA
2.400 g/L NaH2PO4H20 2.088 g/L MgSO4-7H20 0.344 g/ L

wW@\santdse7 acid 1.064 /L dutamc acid 0.470 gPCT/US2005/030439

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

Tyr gsi &Sde% %@ Wd&%ﬁ) %r‘,lrcfofsle?gnd%%olvg %ég%f%bﬁlﬁxdz]%sﬁ/cbndltlons

d utaf c acid 70 /L Acidic
Cysbyeimne&mgdlm)sotm@n 6 500.25. /Addltm@g@qp@gy@e‘an@ thiggjne were
-0 D
6(810 1/nﬁe hﬁalg)%%ég a%ﬁ glt i &888 lmeélgts %s,ﬂ%}é%ré s
Os rrmm,mnws Ve, e&ﬁzﬁhsteﬂlbmh‘d@tlé of fddtbeilCh iprovegsi &se of 12X Medlum 4

ct d
0BRSS i b L ERARO Sy
Put fma]aﬁazfdﬁllzx[l\@@mﬁﬁ]ﬂr isiprevifiédialTabls 7ol arity of the

media is 724 mOsm wth a daily glucose addition of
2g/L and glutam ne addition of 1.5 mM 5. 12X Medi um

4. [ GRRR3] 1HeMRdiugey fEanedibangatester e nade to the feed

e ; ZL
of|_eachComppnendual | ngr edi AWOURYL Nodi bm 4B MNeditiMh 52
WO 2008Mgthen 44-1PCT/ US2005/ 086439 4B powder was #ixed
with glucose and dissolved separately under basic
colndi ti dhsellib) titrating t #4.0981 ution|to pH 10, /L
Addi ti onglp sasgrar agi ne and tiRig@M ne werne added sindfe
the amgappacsdcand Vitamn aped ysis results showad
D AL L TR N
r eflucefPRREINSHEN o il \, incrg'éz“ﬂfvhen fred :J[a[??.rc gL
cu tur@aHaW HR2Bia f ornul alobh for 13X Medium 49Fs
provi ddMegSOot. MV e 7.| Tabl e 92582X Medilum 4 feed #edi a
wol ksheeGlutamine 5.475 g/L.
Thiamine 0.040 g/l
Predissolved Medium 4B &
Glucose ~175 ml/L
Acidic cysteine(400 mM) 4.688 ml/L
Record pH
Adjust pH to 7.2 with 5N
HC!
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 Putrescines2HCI.
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Conponent Anount Unit Medium 4A-1 18.672 g/L

Nucel i nTM 24.000 Ml /L H P stock 12.000 m /L Selenite
wEt@ek26¢44200 m /L PVA 2.400 g2 Asparagi ne. H2ZBCT/USR05/030439

g/L NaH2PO4. H20 1.566 /L MSO4. 7H20 0. 258 g/ L

Au ine 5, 445 a9/ L . Thi.am 040 Rirad 550 i
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uc * r eed di a ter 15 0
Veci it and ot Ber g G gl Fm i Byt 4°C (o
usi pet sBefNaCH unti | di ssol ved (pH about 10.25) Note:
Nucel i nTMis manufactured by Eli Lilly (Indianapolis,

IN, USA); H P stock = 0.036 ng/nL hydrocortisone,
1. P@asipre B Ghith RS theAticH FedBald® P20 102 add-GDF-8 Cell

PCT/ US2005/ 030439
Culture

[00225] CHO celis 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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[00224] The final osnolarity is 566 nOsm A daily feed
of 4% by volume gives an approximate osnolarity
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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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ampeo20m) | diairs 11 shosus dactateelceatdinehlturbegrewp én ¢ithenglutamine-
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marked 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-starved 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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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]

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

bioreactors containing glutamate fed cultures.

[00247]

Figure 15 shows cell viability of the glutamate and glutamine fed

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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was highest in the cultures fed with glucose only, followed by the cultures fed with

D

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 ng/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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accommodate the feeds, which would remove the necessity of an impeller 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 si gnificant 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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anti - GDF- 8 al ré@¢1¥ecreted into the culture and
therefore aff el% LY ESt ddyid.er. The use of a batch
process woul d a Fow I nocul ati'on of the bioreactor at
full vol une,- i hevasse toppeietueg tpa#iG et dydh ume so as to
accommodat e the feeds, which would renove the
necessity of an inpeller junp and greatly reduce any
di | j002845] ef3) Batchghutqmioel statvation. y .

Inoculation medium new batch medium with only 4 mM of

glutamine (see Table 13).

No feed medium.

No glutamine feed.

Lower the temperature to 31°C on day 4.

Add 5g/L of glucose on day 8.
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| nocul at i néhg‘l&ﬁﬁarm%%?h i nly % A of .85

gl ut am ne |( stel el -1 F Nedi um 8 wi t hout
gl ut am ne, —fed "(l??idas 3)769’ & g \oé:c Taboi"{: ). -
No gl ut ani né-Gyatia-25! y318, (| NP5t grpelatuie to
31 C on day L4lutarfioagd ] 133.0 Bat di88gllut i ne sflABvati on.

- I nocul at| on-Gmsthinen newsbat thiagedilunsae t h onkty 4| nM

of glutanine ggeR Tabl ezsl3) | 1.28 2.4 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 ul
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- No feed nedium - No glutamne feed. - Lower the

tenperature to 31 C on day 4. - Add 5g/L of glucose
wonodaye4d7 63 WO 2006/ 026447 PCT/ US2005/ 030439rCT/0866930439
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Fe(NO3)s*9H,0 404 |0.125uM 0.124 um
ZnS047H,0 287 9.2 uM 17 uM 9.2 um
CuS04 160 0.05uM |0.074 uM | 0.064 um
NaHCO4 84 23.8 mM 23.8 mM
Others
Glucose 180 16 g/L | 38.3g/L 15 g/L
Polyvinyl aicohol 2569/l | 249/ 2.56 g/L

Hydrocortisone 363 |0.23 mg/L|{0.43 mgd/L| 0.28 mg/L
Putrescine«2HCI 161 64mg/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 1.5mil [6.76mliL| 1.5 mlL

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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harvest day t1ter 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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monosodium MnSO,4+H.0

glutamate 33.80 | 0.20 33.80 | 200.00

glutamine | 584.00 | 4.00 Na,Si0s*9H,0 |  284.07 | 1000

glycine | 44550 | 154 | (NHa)sM07O244H0 | 24720 | 200.00

histidine*HCI*H,0O 474 60 296 NHsVO; 2.34 | 20.00

isoleucine | 57073 | 4.36 NiSO46H-0 5.26 | 20.00

leucine | 1030.70 | 7.87 SnCl;+2H,0 0.90 | 4.00

lysine'HCl | 1401.40 | 7.70 AlCI+6H,0 097 | 4.00

methionine | 38740 | 2,60 KBr 048 4.00

phenylalanine |  507.00 | 3.07 CrCly 15.83 | 100.00

proline 539.50 | 4.69 NaF 017 | 4.00

serine | 1052.00 | 10.02 Ge0, 042 | 4.00
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Tabl e 14. Conposition of Medium9. Amno Acids m/L mm
Trace Elements p /L nM alanine 17.80 0.20 Sodi um
w®edoen2d4e7 69. 16 400. 00 arginine 696.00 4. 00 PCT/US2005/030439
Fe( NQB) 3. 9H20 50. 00 123. 76 aspar agi neH20 3000. 00 20. 00
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Materials and Methods
[00276]  Anti-GDF-§ cells were cultured for twelve days in 1L Bioreactors in
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
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 | Reactor 3| Reactor4 | Reactor 5 | 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
densny
(x10%/ml)
Feed media Medium 5 lacking glutamine, 5% on Day 7
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exper H@Pt@#utaﬁﬁﬂ%w LLiSed {noaq)l%l?édultu&g af ap%meate the same time,

exper]l nent al condi t 1 ons, g utamne is %Ier t han

1 mivkgardless of whether the culture begms with 4 mM or 13 mM glutamme The
highest anti-GDF-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.

Moaterials and Methods
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37- 3tnfenium 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]
end of the culture process (Medium 1 with 4 mM glutamine, Medium 9 with 4 mM

Cultures that exhibited decreased lactate and ammonium levels at the

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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Resul ts and Concl usions [00277] Figures 34, 35, 36,

37, 38, 39 and 40 show the cell growth of anti-GDF-8
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gI UL AT hoE RN fgpglﬁMTﬂ%p Mg deRrmim¥@ingd test Pactdrb erfdoect
asparaqlne and cysteine |levels Oﬁg{he observe(gff;far hei

dec resacsile for gheroksavegigorsraso Megim bord Medifimaplso. ¢ ig their

c eI la uﬁwéchja{n% ]gtbxﬂm'\@)%éﬁﬁhtlc%s TR p1d féstmaﬂﬂbﬁﬁff&eno'és in

an ound that cultures %romn under

gl utaamqml®taad vitanhio sorsenititionoheswesaihese tweimedia gdepponsible

| ac | evel s at the end of the culture

proggggéggbﬂggﬂgﬂégg}tures grown in Medium9 under

non- gl utami ne starvation conditions still exhibit

de and anmonium |l evels at the end of

e?é%ﬁ%f%%@%%ss This effect was not observed in
ot hg002881li aAsi+GHF-Se!IMpdiewnitired inhdr BioBkaterafard2 days. Cells

starvati on appear SS Q
or miegt SRS e e ite et U EARRAF R
Il?_ tThelel IQWlﬁtsShﬁarlgﬁs@@imgfm&l c?ﬁﬁtlmtésgedl\/@dliliuom@dw gitamias,
total in ium us fe an

Ve gt priessoar shee Serua i D realiot ey F5hied
eX amﬂh fon Wefd Sldvdwttheraribliea@erimental drig@iume i tosndigors such that the
respon3|ble for the observ%g d%c ease .th& éacﬁate
and layeoithfse PRORANENTS fVerei7auRl Ryt ﬁe"?ﬁén %f]’t“ﬁ‘r @, Damples were

Mat ghiiedldailpat HNeddeeSter thalils BY PRii€ln BAUFLC.
PCT/ US20057 030439 [00280] Anti-CGDF-8 cells were

cultured in 1L BioReactors for 12 days. Cells were

el Ao MR Corfidoimegaehi ed 1o 31 C on
at Table 17 lists the

varlous exoer|nental cnndutunnq tested anth§_m§L§_~jﬁyﬁ——

Wogigen ddf" PMaAY "@hved T titer analys?? byquotel/ A
HPLC. Table 17. Asparaglne and ¢ stelﬁg‘% ndi¥i ons""

Mg@@ﬂed 13 5 Medium 5 30% total 5 mM GIn, day 4 Medium 5 Medium 5
8% Medium  12% 8%
Medium 1+AA 13 15 Medium 5 30% total 5 mM Gin, day 4 5 Medium 5 Medium 5
Medium 8% Medium  12% 8%
1+Vit,H/P,E,Fe 13 5 Medium 5 30% total 5 mM Gin, day 4 5 Medium 5 Medium 5 4g/L glucose
8% Medium 12% 8%
Medium 1+all 13 15 Medium 5 30% total 5 mM GIn, day 4 5 Medium 5 Medium 5 4g/L giucose
Medium 9 with 13 mM 8% Medium  12% 8%
Gln 13 20 Medium 5 30% total 5§ mM Gln, day 4 5 Medium 5 Medium 5
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Medi

aa@n (mM) Asn (mMV) Total Gn (M) Total Asn (MM

Feed Mediumb5, 30% Medium 1l 13 5 29 11 total 5 nM
w@20s/otkay7 4 Medium 5-An, Medium1l 4 5 4 11 3BO%/U81085/030439

I\/Edi

um 5- G n, Batch nedia(l\/lediumg) 4 20 4 21 5% day

13" s b A~ ATl 88, 5%4;{}@%1%&0%9&%0@%@%&&

30%
day

Batretha@xﬂi(ﬁ,ﬂ{lﬂbabelmmﬂe)ntsl@ 20 29 21 total 5 nM G n,
4 Note: Medium5-An = Medium 5 [ acking gl utam ne.

Resul ts and Concl usi ons [00281] Anti-CDF-8 cells grown
i nTNﬂdiQJrE&n}a)shiobiof@rhchtemms@d | actate and ammoni um
| evels—at tr.e end—of the——cyttdreprocess, regardl ess

of whet her.

agg Elemepts | o uoflye rted with 4 mMor 13

M g| OafYore- (466 Fi quias$04210888[43). In  contrast,

Medi

UNCH6di8l y exhi bi tled odiegr eased | act ate and anmoni um

| eve|s;Bat the end ofl thasguidowbe process when the
cul t J@,@@ Were st art eq Wi tgg q gglgbql utam ne (see

Fi gutgﬁdﬂw re—43)—AdditTgn extra asparagi ne and
cyst bdium1—leelbilnt R 'QO 3 mM gl utam ne did

not

g%??li in decreaded %24dt m‘z 0and amoni um | evel s

at th€Prend of the cullt uro4pr o@é8s (see Figures 42 and

43) .
and

(Med Mh‘$d-4 p(yotn 4TV IU{GBO

KiI00282] Cul tures tisa [exdoiobi|t ed decreased | actate
anooni um Tevel s dt thg | engoof the culture process
n‘fqo,o'?fpdi um9 with 4 nM

gl ut & Meett9—wr 13— gl ut am ne) were al so
obsefve Néﬁ‘q’"’%\o | owelr 1420340090 larity at the end of
the ¢Mfture process (gpeﬂ Q3| gurd047) . [00283] Medium 9

wi t h| ¥HMe gl ut ani ne gxhibirtlediotdae hi ghest anti - GDF- 8

tit er NisOf-6HiCowed by Mediag®m |9 widoh 13 nM gl ut ami ne fed

on dagb@ (S€e Figure |46)y4Taking | the effect of

dilu sml%é.H ottrefeed It ccouqt, Medium 9 cont ai ni ng
A ’)

4 MM

had

odlu 0“5/ 026447+ PCTHHUS "04 5/ 030439 gl ut am ne
L BTN P e i - GDEs4E% i 28,00 Nedi um 9 cont ai ni ng

13 nM al ut am ne. Exanple 11. The effect of amno acid
anq;»eydl,tsg,gg@(,}ﬁ,ysgj,ﬁ on the observed decrease in

| act
cul t

ate and ammoni um |l evels in anti-GDF-8 cglls
[00286] i Alheendifipns tpsted exhibited decreased lactate and ammonium 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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[00284] Exanple 10 tested whether difference in the
asparagi ne and cysteine |evels between Medium 1 and
w2497 wer e responsi bl e for the observed deRCEHESHE05/030439

in | actate and ammoni um | evels at the end of the

tur 0GEess iU t r

o EtalhPisd2° e et b P, tl e imenfOE aBroBBlekn hE
n obbserwﬂpbmkﬂ ia 1fotite hind amosmiune tevele in emés-GDHAB d¢llspultured
angg%$ﬂJu 9 also differ in their amno acid and

centrations. This exanple tests whether

di f {e2esicedn Enamlﬂm n(i)t wasiddermineld thiat therinoreased devstsrofivitamiss,

obs IV GRePrERE BB e O FFo RN TN Hs0d" (B relaive to

Ant ivddhm 8 rrﬁ?{ﬂbs rddBdeiblelbof the aebrease iH.laBate aaammnmumdcvels
12 days.

e initiall ured at
wer 8b%ryerabthe epd %flt[*f %tuffaaw%%ﬁ% %%@&Pﬁve“ZS %4b Feéteis
| stsdidibgallyahd AUSMBKRE6H t3RRIcAhing ®Mibh] ifafg wesstegdnsible for the
Am no acids, vitamins, hydrocortisone and putrescine,
t r a@bseayed esreaseE (corrp03| tion listed in Table 19) and
iron were added to the various experinmental Medium1l
conditions such that the Ilevels of these conponents
weMatesiplogndiMdettiyds | evel s in Medium 9. Sanples were
t ak%&)z%@]o' yArﬁpéDﬁ AV&Hs {vak cﬁftﬁr@& inN AB VR ESoLRY P O HBtsN CAlls

HPL Am no aci d vitam n conditi ons

t esW@aﬁ inliadly ault‘Brfni 3t ARAC aﬂ@n’Vf(rWﬁ@ééélTﬁéW dayrda 8710049
tot apttn BB SER Ry e i e

12%sBiFted e da}umthbm 61 B0° £6l1mHi Talrle203 5% thovaaiousexpraimpnial

LRl Ty ROV il 1,

5 Mednditiords shitdihatrtheblevikdy of thdsel cmmne&@’mwkfchqumtq_ 2%18%5 in

NEM% gl I\/éé{%m]?’l a%ﬁlineé]l?ﬂ%g grenpo Pstgﬁgl\ Cf;'a?lﬁ 1 dz} on

8% Maglé tdved 22£h8Yar{dup eﬁp’&rlﬁﬁnthlblﬂbdmma c&ﬁ%lbm sath fhairtivt levels of
O e snt g ST R g 1 F SRS M e iy
0. 03@d sB/elorisanaedid bsBoRin A HP8.0rg/ nL

Putrescine2HC , E: Trace Elenents E. Table 19:
Conposition of Trace Elenents E. Trace Elenents

J 1 Alable 20 MAm(dNHGNE (0441 IR idehs 1&&d100. 00

Media Gin (mM) Asn (mM) Feed Temp Shift Day 4 Day 5 Day 7 Day 10
Medium 5 30% 8% Medium  12%

Medium 1+Fe 13 15 total day 4 5 mM Gin, day 4 5 Medium 5 8% Mediu
Medium 5 30% 8% Medium  12%

Medium 1+E 13 15 total day 4 5 mM GIn, day 4 5 Medium 5 8% Mediu
Medium 5 30% 8% Medium  12%

Medium 1+Vit 13 15 total day 4 5 mM Gin, day 4 5 Medium 5 8% Mediu
Medium 5 30% 8% Medium  12%

Medium 1+Fe+E 13 15 total day 4 5 mM Gin, day 4 5 Medium 5 8% Mediu
Medium 5 30% 8% Medium 12%

Medium 1+Fe+Vit 13 16 total day 4 5 mM Gin, day 4 5 Medium § 8% Mediu
Medium 5 30% 8% Medium  12%

Medium 1+E+Vit 13 16 total day 4 5 mM GIn, day 4 5 Medium 5 8% Mediu
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% Mediu
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Al Cl 3.6H20 0.48 2.00 H3B03 6.18 100.00 CrCl3 7.92

50. 00 CuSO4.5H20 49.94 200.00 Ge02 0.21 2.00 KBr
wWO204/02¢400 Kl 16.60 100.00 LiCl 0.08 2.00 MSOUEE05/030439

16.90 100.00 Na2Si (3. 9H20 142.03 500.00 NaF 0.08

2.00, NHAVEB 1.17 10.00 N SO4.6H20 2.63 10.00 RbC

0. 24@.‘%'%‘%&%@% '0.45 2.00 Sodium Sel enite 34.58

200. 00 Results and Conclusions [00286] All conditions

tested exhibited decreased | actate and ammoni um | evel s

ﬁ“?ﬁ%?@ﬂ%”ﬁ A% cul ture process except for Medium1
confeaReding cadi ek candifionsaestedsonly Medivoa? corgainingtl 3 mM glutamine

i ncreased anino acid | evels | [ 9 d

e SRS ABs ShE ARRrea

2 SC Eﬁgx%g%uﬂ 41 theasiti AF e RABLrEpITOEHS (3t Fiuek 4 Gsdss). Fishoulébe
an

. However, Medium 1_coptainjng. adde
Vit gﬁtpqi]&az thﬁgaqrgﬁ%c} ]pyg%%ergﬁcéfobm]epm’ ﬁ(gl,ta1{11|115?r§ce elements E
el epBNd Se HicABthd h@Mha ¥ QildiRvds GRgerdtd@shitfied ahen the cells were
amoni um | evil s at the end of the culture process

conpeabedt @xd0MedF/o- 1 cont ai ni ng added anino aci ds
( Sﬁgooib g]l” RiedhiIn 9R6nt2Ring 1TRIM gluhahif@basbited dghtN@SIEGDF-8
conmponerits may be responsi ble for the observed
dec titsadhan apnofvbe Mediug 1 fappplgtnsCul tures grown in
Medi um 1 containing added vitam ns, hydrocortisone
and putrescine, trace elenents E and iron exhibited
t hExhwpledB. IGonglasisol ofMedivingh 3 apd 8 epieelligrovy{h and anti-GDF-8
exgigeri ment due to the lower total anmounts of
as |r’ag| ne and glutamne in the starting nedia (see
Fi gUiea293D) . ThiSxpOiRO06/ad p6 famedOTeIsHe 08/ diffgags in cell growth
Exa e 1 The effect of vitanig, trace elenents E
and ? ﬁliﬁrﬁl ﬁgyeéj%t%%sn}ghché[e(ﬁ%%%ie’r:‘\a/agg@'decr ease in lactate
and anmoni um |l evel s in anti-GDF-8 cells cultured in
Ve ﬂ/lfalilerpia?s' and Methods
[00293]  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 § 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
Medium 3 | 14 mM [ 4 mM 5-Gln 5-Gln 5-Gln 5-Gln 5-Gin 5-Gln 5-Gln
3.3%
3.3% Medium | 3.3% Medium |3.3% Medium|3.3% Medium | 10% Medium |Medium| 3.3% Medium
Medium3 | 14 mM | 4 mM 5-Gln 5-Gln 5-Gln 5-GlIn 5-Glin 5-Gln 5-Gln
8%
8% Medium 5- 12% Medium [Medium
Medium1 | 14mM | 4 mM Gin 5-Gln 5-GIn
5% Medium 5-
Medium 9 [20mM [ 4 mM Gin

Note: Medium 5-Gln — Medium 5 lacking glutamine.

Table 22. Media summary.
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[00288] In Exanple 11, it was determ ned that the
i ncreased |l evels of vitam ns, hydrocortisone and

wW@ioces@ithe, trace elenents E and iron in Mdi BPOT/8S2005/030439

relative to Mediuml mght be responsible for the

decr gase—intactrate—and—amrorurm evgl\(trtm (.Fo(?al;)ve at

. lon/Total AA
the epdedt R cuPluteprdé e CONMpPOIENt 'S
wer e [t Meditred]| 14imMd 4niMd | 5 [34% Megipb- Glrh ~0ﬁb=3ﬂé"€f5é?w'+ o 1.75
det er|nvigien 9yro@M,| 4nfm n\ﬁ%Mgmmqnpq non <k 9. 3pM t h 72
obser vagdusleLreas e mivht eikabmmand Mot hwas ORRBI] 74

Ant i - G0Fet8: Medils 5a8ne- Maditmridacking glitaBingReact ors f or

12 days.

Cells

were shifted to 31C on day 4 at 8-10x106
Wi Rbsulihend@sepisionn of Medium 1 containing trace E

el enent s,

cel 1892 ﬁ‘f‘]

condi tlon

were initially cultured at 37C and

cells/n,

i.C shi ft.ed at b 6
KB B dtoren VB sy ARGnefV et
ngdgﬂs;w aﬁ zllrﬁiS(GBEl -8 tthwan@adnL(spm @hdcydutadds Medamkr e
a e 0 a

tt |
o EHabiE s P L s B R OO G ST (et a3 and ¥8). The
Medigymid M\cfdhﬁﬁrg Iﬁ§duc3_§ AB iR r&TRNMhEn MelRomMaditdtésahat it is better

i sted

In Table 19) and iron were added to the

var itQprevids ﬁ@rmq@ﬁompom AT Ed B ICE e Syphying fhem

I ev%gu%f

and
Fee

mulhﬁ‘l@ %e%d& ONRAH&GAN

[ es were ?a ken

and saved for
t it @prfmtalbeytslr tbaleedlmmt%indICﬂeﬂ-ﬁlﬁt@rovﬁéiBg ampg acidfimo aci d

&X'!’ft %Hg ?ﬁégath&pacbﬁgpﬁ 51%1‘3} R’r%gé ﬁlp@l& réﬁm

tﬂ@fa@t tﬁaﬁ %@{h M&ditih8 an8 Wddsum 9

th@t?BroQ/ﬂM
dium5 30%

8% Mmmmctm%dmmtmmmgse tha® am@utﬂ@ma‘ﬂ Ha@lln PEOVAiNERIAINO

day
Medi

adids in 2
G 1

AT FAR U 5 GO0

E’é‘uﬂt?%the

di um

5 8%idHesticeil d%dﬂeumd&t@@%oﬁ%ﬁ@dédimmQZV%NMUIMFII)-1+VIt 13

15 tot al

day 4 5 mM G n,

day 4 5 Medium 5 8% Medi u

Medi um 5 30% 8% Medi um 12% Medi um 1+Fe+E 13 15 t ot al

dagx4mp

30% 8%I\/E
mviiegels,

30%[@%9%.% GHFSellenigreEsowy

day 3400 (MpdC Wt (ﬁt% MRgtated i/ fabW2.R G0k Ottt subjected to a T-

PCT/ US2005/ 030439
test in order to determine the optimum level of glutamine alone and the optimum

.15 total

IATARCE> 30
day 4 5 mM G n,
}Igatggrs}ilgglv\/vbﬁ%s

day 4 5
% 8%

lenML StatisticelyandlySis h‘EGﬁiﬁthmuﬁ t&% #lathimine Mediaspardgine

BB 4ol

qu\mmcalﬁ%mahw 1+E+Vit 13 15 total
5 Medium 5 8% |\/de u Medj uﬁlé
0y 35t AP

é“%ﬁ from

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.

grown in Medium 9.

Table 23. Relevant experimental conditions and end results for anti-GDF-8 cells

Media |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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Note: E: Trace Elenents E. Results and Concl usi ons
[00290] O all the conditions tested, only Medium 9

w@owbara@isng 13 mM gl utam ne and Medi um 1 cont BCHUSIP05/030439

trace el emsnts E exhi bited decreased | evels of |actate

vedium of &NF 1@ um at J«y%mﬁ%’en of the qul e priegess (see o
Eigures v/l 5 houl-d—bet—notedHhat—the
Medium 9 ‘5 5!°/ Meduﬁm o Ha—oe- e [t Thes Y TTe3 9
. decreased | o' Sd(lﬁcar \ e for Meadi u?ggl CGr‘.‘t EJ“ i Hg
Medium 9 t r4am: PFOP Jali Q | = % e “Ilmrfca due to the fact 'of hat +-hi- 21
Medium © 5A: ea"lum5 132%1 1.1 47 Y21

cul t ure®hag t EnpetAfiiTE i fted Whebt't

Medium 9

at* abou®® 6x 1d6 cEHC" [ 002911 NEAT um @ Containing =

Medium 9

133 i gPUt ami e eXAfeBit ¥ hi gher |anfPeGDE-"8° it dr -

Medium 9

t Han |any of] t He MYdVefitR 31° or nul atji JF8S Exalipl e 1% 18

Medium 9

CoPpdr i $on |of “Medflfegvm5CB and 9 [on®®él || gréwth nd | ™

Medium 9

ariBi -|[GDR 8| tidt er5%Ng@P®P] This exp@ingnt®ag 3 2

Medium o peBf dr med tlo rreastieditnnteCidi f f er erjce'858¢n |ce®f grolt h | 21
Medium 9 and ant ee -8 11 %evediunsd-grg  Medi urs 1@5.913 jareh09.| 15 21
Medium 9 VAIB ET|I al5s gnd 4VET Ko @S, sp00dB3enANT| -G-8 cefl § veefe | 1
Medum o CUB T UT €@o 1 1) Var | OkES, GBehivaduaisebintingerssta@aed nopo 28.5 26

Medium 9

COMUT|tTONS (@S 4t T Sidim b Bo% ka6 AM 2i.| Per tinent ngdi a
i n,gornatgd on is | |g,,ped in Table 22. o€kl l|s cwere geew) 26

Medium &

H—th—Brorgactorsulahs i simysvend were St fted from
371g: tlo 34C| on dayayz,l TabI e 21 Nedégas and d&ed 25 26

—

UIIILIUII IIGllDd.S'—L}d.“FFL}CO

Mﬁéﬂ}m; %E‘ 1@6‘?35?7 5?&‘%“?,’%@%"‘@"@% Medi um 3. 3% Medi um

3. 3% Medi um 3. 3% Medi um 10% Medi um Medi um 3. 3% Medi um

Ve ealrs @nd Gowdiasdomb) 5- G n 5-G n 5-Gn 5-Gn 5-Gn 5-Gn
%

5-G . Q 0
R e T
4mMghrdthine blof andSetd contbir@dghBanine alﬁl GparaginG Tab8924 Botys the
Medi um 5- % Medi um Medi u 4
5 GO et U S i o B P ER e 1
MedimNnahd Qummin%délymtﬁdé thiskanpg. Jhbit afrshevs thelablls 022 T-test
Medi a summa rar Y
comparing notmalized 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 GIn>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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75 WD 2006/ 026447 PCT/ US2005/ 030439 Media Asn G n
Feed AA(Starting)/(Total) lon/ Total AA Medium 3 14 nM

wd 2000349 Medium 5-A n 34 MM/ 64 mM 1.75 MedPCmuUS2088030439

rrM4rrM5%I\/|ed|um5Gn914rTM/943rrM 72 Medium
T ; Meeh—urm5=—G-nm—78 vt 96.4 nmM .74

| Medi-um-5-3 acki Are—gHut am ne.

ilons fOO?Qﬂ Anti-GDH-8 cells

s$watr ed i n Medi um 9] exhsdorg1ess| t he hi ghgst cel |

depgkiyordig anti - GOF- 8 §.bdoese219phi | e anti|- GDF-8 cel | s

c érH[a?gne'th Vedium 3 exhighadiedl the [owgst cell

antT=CGDFF 8 ! 13 4&8>ee Figurgs 57 and 58).

dill
Th DL T il N R ik 2 superidr results than

priipg! ordeil cates thiat % Ogﬁ'l;a52\‘_f ter te-pr ovi de the
medi a conponents in the starting nedia rather than

: hg?#lé/ hAgTIRE uitE E&Hi%ng%ﬁﬂanie% @t s MG hi-asatbymM

act that dium1 and Medium 9 perform
beversys GlhhisovBaimivh @nﬁﬁmﬂiéﬁ@é cPIMEHONSr ovi di ng ani no

acf fff’d'gl;gna‘;ﬁ”“ﬁéé#' at shichiese Asn+Cin<ts %Qﬁékmfmagﬁv!'

rocl

pr A~ s SAS Ot —CcSY L] Im1TU al| dS
[ nM@afh(‘Pnt rations leds than ab 73505558 4\'4 &, 1,104

prkfmiadfcenq amino acids_in conc@ﬁ’[?ﬁﬁ’ﬂﬂﬁnq &MBWSWJ han
abpyiervétionraM i N the stjarting nedia resglts in thet2
hi Bhg&fvanglck densitigs and titepsii(sagpare Medi um 9

vsp Vedl o L. e%nrpe e 147 Statistical apal ysis o
opﬁwﬁﬁﬁr%eféi—g yt:ulnc and abpdldglqy revers 1mn
Vel um 9 for anti-GDR-8eceH—eulture—tin—Broreactots.
Matt8tei al s and Met hod r()()9Q'%1 Aﬁ$q31@ﬁﬂﬁ- 8 cells-welde
gr pywm=t) onelthil Bi or eactdrs and wepQ0wBRI®iled from 37C to
31} 6iteA ohdi@il days i ndijcated in Tabdses23. Final titers

Ve B ShRjogGf ed to aT-| test In gpeREedsq determ ne tlhe
optLnom T evel—of —gtutfam ne at 00& oG8k 4Ne OptTTium

| ehEMANGBY ot e orbired gHotarre—and—asparagine:
Tabl e 23 sunmari zes sone rel evant experinental

C Ol inp RIS, éEfli:c&ﬂﬂM&ﬁluhToﬁ dellrCiaturé.- GDF 8 cells grown

in Medium ? 23. .Rel evant exp 1 oultu di
condPE08hs i ere o BT B Pt oape! Breae gulngs Bagiom
i N Nadhaoms 8 infRAéBat&hdale(ulitling mgﬁ mtms@agedahirﬁmommmb media
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Materials and Methods
[00299] CHO cells expressing a humanized anti-Abeta peptide IgG1 monoclonal

-

«p

antibody (“anti-ABeta cells”) were tested in various media, as shown in Table 26
(see Basi et al., Humanized Antibodies that Recognize Beta Amyloid Peptide,
W002/46237). The pH low end set point was 7.0 controlled with 0.95M Nay;COs +
0.05M K,CO3, 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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Medium 10 Medium 11 Medium 12

Amino Acids mg/L mM mg/L mi mg/L mi
alanine 2487 | 028| 14248| 1.60 17.80 0.20

arginine | 42343 | 243 | 1528.84 | 879 | 696.00 4.00
asparagine*H:0 | 47390 | 1.16| 1080.60 | 7.20 | 1500.00 | 10.00
aspartic acid 5272 | 040| 53240 | 4.00| 21945 1.65
cysteine*HCI*H,0 70.01 0.40 70.40 0.40
cysteine-2HCI 6209 0.20| 47000 1.50| 312.50 1.00

glutamic acid 41.08| 028| 23538 1.60

monosodium
glutamate 33.80 0.20

glutamine | 416240 | 7.96| 6000.00 | 41.10} 584.00 4.00
glycine 3592 | 048| 12007| 160| 11550 1.54
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inositol 22.64 | 125.79 | ~201.71| 1120 | 163.98 | 911.00
nicotinamide 361 | 29.62 32.02 | 262.44 26.23 | 215.00
pyridoxal-HCI 199 | 9.83 203 10.00
pyridoxine+HCl 167 | 8.0 32.82 | 159.31 18.13 | 88.00

riboflavin 040 | 1.06 3.60 | 9.58 0.41 1.10
thiamine+HCI 3.92 | 11.64 35.22 | 104.51 39.43 | 117.00
vitamin B12 1.34 |  0.99 11.21 | 8.27 10.57 7.80

Inorganic Salts mg/L mM mg/L mM mg/L mM

CaCl| 14578| 1.04| 11327 | 1.02| 11655| 1.05

KCI | 31094 | 4.17 312.90 | 4.19
KHzPO, 1640.00 | 12.06
Na,HPO,4 70.81 | 050 56.60 0.40
NaCl | 3704.96 | 63.44
NaHPO,H:O | 11453 | 0.83 645.84 4.68

MgSO, 4870 | 0.41 138.00 1.15
MgS0,°7H.0 860| 0.03| 170.00| 0.69

MgCl | 2853 | 0.30 28.50 | 0.30

NaHCOs | 1220.00 | 14.52 2000.00 | 23.81

Trace Elements gL nMm pg/L nM pg/L nM
Sodium Selenite 7.00 | 40.49 40.00 | 231.35 53.65 | 310.27
Fe(NO3)s*9H,0 49.86 | 123.42 50.00 | 123.76

CuSO4 097 | 6.06 3.44 | 21.51 10.00 | 62.50

CuSO4*5H,0 7.49 | 30.00 7.49 | 30.00 49.94 | 200.00
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nme
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as shown in Table 26
wolevei2eaet Anti bodi es that Recognize Beta Ayl BECTIUS2005/030439

(see Basi

et

al .,

Peptide, WO02/46237). The pH Iow end set poi nt was
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/ L| nm rRytrescimiA2hie) | nigkso | 15.39 8000 | 49.66 10000 |  62.07
linoleic acid 5669 | 020| 336.25| 1.20]| 290.00 1.04
thiocticacid | 141.71| 069 | 840.63| 4.08| 716.00 3.48
Other Components mg/L mM mg/L mM mg/L mM
D-glucose (Dextrose) | 11042.24 | 61.35 | 43005.99 | 238.92 | 15000.00 | 83.33
PVA | 2520.00 2400.00 2560.00
Nucellin™ 14.00 80.00 50.00
Sodium Pyruvate 54.85 0.50 55.00 0.50

Results and Conclusions

[00300]

Media changes led to steady improvement through the course of these

experiments. In terms of cell growth, viability, reduced lactate levels, reduced

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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[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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CdCl 2. 2. 5H20 2. 28 99 CoCl12.6H20 2.38 10.00 CCl 3
0. 32heze d@rap_teg@tl@gﬁg@ 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.
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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 TNFR-Ig accumulates in the cell

culture.

2. A method of producing TNFR-Ig in a large-scale production cell culture
comprising the steps of:
providing a cell culture comprising;

mammalian cells that contain a gene encoding TNFR-Ig, 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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i tgr1 bCI or ealgalﬁmahanaellé ﬁamnea@é%em leﬂdodiﬁzarh[&’g«ggggg]hfchgme is
to on. da an ncl usi ons As
cafXpyessedwler ?P“ﬁl“@ﬂrog%ellj ﬁurﬂan 475 and 76 (which show

cell density, me&lh&%bntainﬂfgtaaﬁ@laﬂ ®MRla%ive pRtaarmowicuiiiulative
| evel s, respectively), there were no rel evant

di Psreragineaatineilos drnehetgoms | iter | arge-scale and 1

liter small '%%@dlﬁrchBMﬁlﬁﬁlgfgﬂftamﬁlg%ﬁ characteristics.
Bot h | actate and ammoni um l'evel s be an to de
B30 e

after the teihapdivmhavisgive méﬁU@&baracteﬁﬂtfP%se
demonst ¢ Po'ﬁs %oﬁslfbﬁhg bff %) 2 heBiuff confihifgd fushBative amino acid amount

per unit volume greater than about 70 mM, (ii) a molar cumulative glutamine
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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does not affect cell density, cell viability, lactate
| evel s and ammoni um | evel s when the cultures are
WG impoed4ed to the sane grow h conditions. 83 VECT/US2005/030439
2006/ 026447 PCT/ US2005/ 030439 Cdainms Wat is clained
l%lle 'Lh JEL 5 ﬁlt}?}‘l ra%n%g Hf‘éb%gt M%%%f 'tH% n@aﬁnﬂél%ssﬂﬂ@{/l@ble
pro ion C t he steps
pr aii ddnsn’g ifisatdedultuceuldre mmmmwg rurléﬁl’ rﬁl@ ﬁm‘m@’mﬁ quawe @@4141%0“5

1 A SR S LT

expr eSS cul'ture;
me¢hinditionoiztappliedng gI utam ne and having a medi um
char act et ot saRCh RSl GO A QIR AR Lt 8 or

gr edRion$ AAINfoRD Suebnd/Peristybf e 3o Iaaumw-lg:amumahtev & the cell
glutamne to cunul ative asparagine ratio of |ess than
abB®r%  (iii) a nolar cunmulative glutanine to
cunul ative total amno acid ratio of |ess than about
(iv) a nolar cunul ati I norgani.c ian to
cuf‘rul b K theges prodising TRERTE 1 REBEY nioostsB el P19 o
1, cd¥pristheGROREpeA: cumul ative: amount of gl utamine and
asparagi ne per unit volunme of greater than about 16
m  anfoeidimsiarsl coREe earisEe  mai nt ai ni ng sai d
culture in %a&:ﬁhﬁdn@ell%&%ﬂaﬁ@%‘éﬁe sHed@ing INFRLIS! whieh gene is
of culture <conditions for a first period of tine
subfrressehindeoceafiitionotedlituberiapdt o reproduce to a
viabl e cell ﬂﬁ@ﬁhr&%o%& ran?olmagﬁlaace gaﬁaﬁnezt@%ﬁ@l%lwmal
t he maxi mal possible via density if said
C Ubminoecidentio mﬁalcssttlmnrvédut@r?demd t he first set of culture
condi ti ons; qthe culture
condi ti ons, Ssgﬁﬁ%é'%}gg%glé@gghé@ﬂﬁe ?Bcul ture
condi ti ons i sidapgdinre davingiwet ragdiim ghasasitetistied seleeied from the

second period o under t . . .
condi t i Er.qu 8%14"% Omg%@gﬁgmpcgﬁﬁa%ﬁ%gﬁ%pﬁ' %‘Vggm%lﬁftc id amount
TNFR- | gpaaait Wbluaie&‘g&aaltem tHah@bae 70 mM,(ii} wmelar pumylatinstghisainine

of pr odu0| ng, TNFR- | a l e-SC

cul t ur et® CYHHVE PW@ r@?@gieg%@an %f’o "ﬂ %%A]erl] ﬁlﬁla Ve
cul t ur eineg fcl ish f(b@ummiiﬂﬁaﬂo'taaﬁmme latid rztthﬂiem«zentamm 0d to 1, (iv)
gene encodi TNFR- whi ch .gepe.i s ressed un
conditi® ﬁore?ln%wm EHR’F l?r?’@“ntﬁiflgl E?“Wbeoq"& I%Bargl"g’ RSt Wﬂpvomme
cunul at bf/greﬁsﬂ théh Ao AAPLAID debinatlbds thateflle  gr eat er

t han abou and
maintaining sald 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
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 TNFR-Ig accumulates in the cell

culture.
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sai d medi um contai ning glutam ne; and 84 WO

2006/ 026447 PCT/ US2005/ 030439 said nedi um havi ng two
wore@clopidehar act eri stics selected fromthe groupCT/US2005/030439

consisting of. (i) a molar cunulative glutamne to

cumul atj ve i frad

(i) a Wfatglo u‘?{ﬁ‘?& efﬁlﬁ{ moa la §§c°alet ﬂgﬁ%ﬁg?%le&tﬁgrteal

andontprigip therseeps of: of | ess than about O 2, (iii) a nolar

cunul at | vedl nog\@a llt i on tloncunul ative total am no

acid r ¥79UBet $EH HESHP 0™ to 1, (iv) a conbined

cumul ati ve amnmmhaméellgltm acmtma ager easq;bma'ﬁﬂ\lﬂé-lgue’vhlch gene is

unit volu reat r.t ut 16 nM and
cofpraisedivg ech fecenﬁlg ?3]“ ing said culture in an
initial gr owﬁﬁa:dninas@tamdga mdlak curstlathetinaganieionde eumulative
condi ti ons for 03)6{ irst period._of tine sufficient to

al foshamigp geidgptiobeyeep ape§dde 1189 viabl e cel |

density wi t Rhif nRdiual@RiMin@E0tMiRP#HB0% of the nmaxi mal
possible viable cell density if said cultu

mai nt ai ned §Ad@rediurehavingdvo mediugy characterjpties 8‘35‘5%{%“@6

changi ngogf con§igfe o rt?) anleduli}ﬁ c6ithihiab @ coRORiivd aﬁﬁhﬁo aéid) amount
that a Second set of culture conditions is a ﬁ%a
t1V{:|g mine

mai nt ai pFF Het selie sigterthan phaut 20 WAL GRG PR
under ttla? ﬁﬁﬁﬁ%sﬁﬁ&glﬁé ra’uG Qf‘ﬁkstthé}ﬂa%oﬁtrw ({hiPh 1S eEAMetive

period of time so NFR-1g accunul ates in the cell
cul tur eglutamlmt@r@trmd@tl\@ftotpk@uu@ﬂ%@rmmpﬁleﬁbthﬁrhab&ut0 2,(iv)a

| ar ge- Sl B AHGH Ol br GtbiiAE Gnd KYTREHE BCrkBlume of

steps of> providing a ce ture compri Sing;
manmal |gaatel€hdnsabbtltalt6 oMl e q@ndplrggms theredddi ng TNFR- | g,

whi ch e&g}?‘aﬁ%{g sal uﬁ:ﬁt%eilg n]? ﬁ’]ﬂﬁﬁ }:;maké)ﬁhdéf afi get of culture

cul ture di'im cont ai ni f ar cunul ative
al U(br&lﬁﬂdi’ne fdra fiest pedicd ofitEne saﬁ'paﬂnagx ahlewrsaldl collotp repredce ot

abou Wé:a a ﬁ%wtﬁlag?gég%pgg&ou% %‘% 80% (glt]lrglﬁ ilhGtH po@ gle tviea le

sa'} i um'characteri s I'CS se _
freen aéﬁaty i@ E0d pul@enwers mangaindéd unde) thafirsestit afieudiorst @nﬁiilalgs;
a cunmul ative am no acid amunt er unit ,volu

gr eat er CheRZAS AYEAS O“F@fglﬁlcu Prie)"o‘é‘P Saf° téadﬁﬁ cont set of culture
gl WbRRmdE is dppligynul ative total amno acid ratio of

| ess than, about O, 2 [ cunul at

i nor ganm@infagng ?ﬁ“‘kﬂ%&atjﬂ %/?C? @Fm%\ﬂftﬁ'ﬂe 12:468%‘33??08(1 set of
beﬁ:&‘ﬁﬁﬁbn@'ﬁx‘i’djf’or a Qechnd Period of tivak s8 tHROTRFREE acvunitulabdsiiv the cell
anount of gl utam ne and asparagi ne per unit vol une of

gre‘a](ﬂé? than about 16 mM and conbi nations thereof;
mai ntaining said culture in an initial growh phase

under a first set of culture
6. A method of producing TNFR-Ig in a large-scale production cell culture

comprising the steps of:
providing a cell culture comprising;
mammalian cells that contain a gene encoding TNFR-Ig, 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

87



conditions for a first period of tinme sufficient to

allow said cells to reproduce to a 85 WO 2006/ 026447
WEON6082005/ 030439 viable cell density w thi nPEI/UsSI0gE030439

of about 20% 80% of the maxi mal possible viable cell

density if s q?et%unli He{ver‘n o%éﬁ%n%l%'re[&?e%sﬁ@@@l@ct&chﬁom the

first set of-culture co t| ons; changi ngﬁ | east, one

of the grabp umslstmgrdi (i) a)msdlum@omthlatnga cyppbititie gaino gpid amount

culture ndiftig i o itfe olut

cul t ur & SR SOLBRalep uAR B0 PR PBlaP el glutamine

set of toccumdlatlw@maraglde fatio oﬁlessetbmndmptal,l(wc)l a gfolaricumulgve

t hat TNF ceu | at

net hod %LP Bi?rbe g Symula W‘éﬁal ammggcu? FA&P og _?e% {hﬁﬁ ?bouf"().2,’6(1v)a

pr oduct inohr aﬁhlllatmellﬁdﬂgz&nc ion mwnsnlatge td’uré asmmid)fatio between

provi di e conpriskng; mammalian cells

t hat coﬂ%%gf%géo Lé‘ﬁ Bélﬂoﬂi; &% l'g, which gene is

expr essedintiided saddithufel ifan Ofitiat gfdwtlcpﬂidsemmier afict set of culture

rredlumcotalnln | ar tive lut ne t
Cuﬁgndgfqr@gortag}rgm r‘%‘iﬁ’% %‘? ? qllog fd °§§n¥toﬂgl?{°‘gu§8u(fa
0. ZiabR1ReII et stly WRHinb Rakgvif abdiit DOPLH08E @mamaxmnpcsabm viable
medi um havi ng two nedi um char ct erijstics S?%H ct ed

¢ heell GRneibpi 9 STISKS Herearaintgingd UpdREHP fF SR r%ijmgmons

cumul at b%ﬁglﬂg‘aﬂ@as@%@of@m&%re cBRditibHR] do tH&lalteEnE L&A Silture
t han about "7 (ii) a nolar cumul ative gl utanm ne

to%&dﬂﬂ%ﬂﬁ@@llﬁbpar agine ratio of |ess than about 2,
(111) a BkAfin Wé@ﬁh"f@rabé&@ﬁ%‘o& of §Re hﬁﬁe?ﬁfé‘ék%ﬂ\é& of

total amno ac at1 o between about 0.4 t

conpiditiehs cudrfar atsgopad perindrif tioke sgthat ENFRee amnwéqﬁeérua eﬁ@“
per, pLt volume of greater than about 16 mM and
con%l nations thereof, mmintaining said culture in an
initial gromh phase under a first set of culture

g|o ::}g:,\,t Isglﬂ?im%%'%fl §f {I%J:nflté “%g%ﬁnoﬂlcpgelltchﬁﬁe ?@‘fdﬁﬂo(r‘)' FF"a{ld E}Pangmg at
de heist gnewdf theicnltare cmdge)ne‘stela Boekct2d fe80b6 gbupt drasinting afali)

bl if.sai
B e R

chamgéotg at | east one of the culture conditions, so
that a second set of culture conditions is appl i ed;
mai ntaining said culture for a second period of tine

unger t hge rREPACS d8itn Rfwhefe@Ne ity glutaming concentmeicooibaid
period of tinme so th? TNFI\I/DI I g accunul ates in the cell
c ulmggiuan isdess than or equal to 13'm

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/ 026447 PCT/ US2005/ 030439 5. A nethod of
producing TNFR-1g in a |large-scal e production cel

W@ 00602@47 conpri sing the steps of: providi ng aPCEUB2005/030439
cul ture conpri sing; nannalian cells that contain a
gene encodi ER- | C HidRume

daa € 16n s o P i e IE Rl A RAREr AR

mtlf@[utahufmbﬂdaldvlﬁedlmusglasslth:anmr@qufd telimMati ve total
amino acid ratio between about 0.4 to 1; and said
medi um cont ai ni ng gl utam ne; and said nedlun1haV|ng
t vig, medihy Mettodoaclait 1 svhedn thelteiet @ehufativmatmloent pgr wnipvolume

t | at
Sl ing SR R A S er than abaut

70 MM (ii) a nolar cumulative glutanlne
cunul ati ve aspar.a ln rati o, of

(i}4) dh gareshod of plgimy 44 \(s;]éeren&h&ttg l@%lvg Ir,mpxétper @unit volume

t Of rhut AR Of Sed ﬁedna;hh@legg‘thdnaﬁ&qhham7aMut 0.2, (iv) a
conbi ned cunul ative anmount of gl utam ne and aspar agi ne

per unit volume of greater than about 16 nM and

COf¥i nag %bﬁlddhﬁ%ﬁﬁfl 1, WRéréih idtbabcsdilstive whiouftepel tnivdblume
initial growth phase under a flrst et of culture

c ovfcilutiraie of swid medipmds lepehangy gpalte ﬁéﬂl\éluf ficient to
allow said cells to reproduce to a viable cel

density within a range of about 20% 80% of_  t he max n?
polsi biThevnelisideof claém Il Wheign glptaming i eplxppoyidedingas @m

Wgcil%gl.eﬁinelﬁPéﬁﬂmé bEns LaBdug@t of culture conditions;

changing at one of the culture conditions, so
that a second set of culture conditions is applied

g)“ Al Sy 03 cgaé 4 ,ﬁvﬁer&f? th ﬁoﬂ@&%gorpgf ot iBifortih 't’ﬂ% media

ér t'he secon con 1ons and for a second
pekgﬁﬂkmﬂmhﬁnmmso that TNFR-1g accunul ates in the cel
culture. 6. A nethod of producing TNFR-1g in a
| ar ge-scal e production cell culture conprising the
st eps Oftie npdtioad aficiudm A, whdrkin vidblawedl densifyraf said gulture is measured
manmmal i a ells that contain a gene encoding TNFR-1g,
mh?%ﬁpggﬁgﬁpgs expressed under condition of cel
culture; and a nedlun1conta|n|ng a combi ned cunulative

or Lt er Thedibeistrng. hr oA Ny A MU R

gl pdrRicsisand 87 WO 2006/ 026447 PCT/ US2005/ 030439

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 medi um having two nedi um characteristics sel ected

fromthe group consisting of: (i) a nedium containing
w@2@a/ed4at i ve ami no aci d anount  per unit vol UPET/US2005/030439

greater than about 70 mM (ii) a molar cumul ative

gl it am e mét]? dColf%}zjall at | %ﬁeraﬁ B%&gllltg%f Fzﬁ@ Efnd is hRasuirdd G

about 2, 3 utamne to

cup&rioatclbasastot aI am no aC| d ratio of | ess than about

0.2, (iv) a nolar cunulative inorganic ion to

cunul ative total amno acid ratio between about 0.4

t 024, anig maidi ofatainnss-2hevhesdn sabinedsaiemienty assdgalen daily.

culture in an initial growh phase under a first set

of culture conditions for a first period of tine

subf.i ci B méthodedflciivn 9 pivllereialthesinitial dedpityoefisaid mamnaalian cells is

Vi abI e cell depsity within a range of about 20% 80% of

t hat sk Hy c%a/“ bl e viable cell density if said

cul ture were maintai ned under the first set of culture

condi tions; chanfgl ng at |east one ﬁ?f \ hef ciélturel. lIs
cOR® t i "g]pfsmetgqfi eficlaim, grggrswdhes@{tlab engify ¢f spid mammalian cells is

copdiist 909’ tdisafR! i ed; maintaining said culture for a

second period of tine under the second set of

conditions and for a second period of tinme so that

TNEE ! gT H&H M B3m! 1N wWhBRinGRS tnitialnkitsf 6F sail- mabitBalian cells is
od alml whérein said cell culture condition

|naslaaS@2EWan@lSh@~ at |east one of the culture

conditions step is selected fromthe group consisti ng

of: (i) tenperature, (ii) pH (iii) osnol aI|ty (iv

chéRi calThé method effaiingly siherearite indinbilensity ofrgid maramalin. Cells Is

8. The claim1, wherein the initial

al &ﬁlg?ﬁtg?o?g%{:gﬁlfratl on of said nediumis |less than

or equal to 13 mMM 9. The nethod of claiml1, wherein

R

1, aV\laﬁs'texmsbéIE/mIm tial glutam ne concentration of said
mediumis less than or equal to 7 nM 11. The nethod

of claim1l, wherein the initial glutam ne

congent Taé neRo®bf datindl, wietinhe initidl éasity bésaidanarenaln debs is
4 MM 88 WO ?%1 026447 PCT/ US2005/ 030439 12. The
met2higest gkl cgl wherein the' total cunul ative anmount
per unit vol une of glutam ne of said nediumis |ess

than or equal to 13 nM 13, The t.hod o aim

whédei n Themethgd af claighs whereinsthe il fensidy o {ﬁﬂﬂlm%i"aﬁ%‘ cells is

of ag{eygtqmlr@)ecgfs/@gu d nediumis less than or equal to
10 14. The method of claim1l, wherein the total

cunul ative 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 claim 1, wherein the total
we@wload4eve anount per unit volume of gl utanm PeT/v§2005/030439
said mediumis less than or equal to 4 MM 16. The
met hod of claim1l1, wherein glutamne is only provided
inthe initial medl um at the begi nning of the cell
cubi. ur eTheilethobhef chairh hpehavéin dieastam of proxftrgtomprises providing at
n sgluble iron in the nmedia is greater
h%ﬁs‘%ééw%q(gﬂ ?ﬁaeaﬁté‘fehod of claim1, wherein viable
ceII density of said culture is neasured on a
od| e et ho f e
| | I'flg; h%cfac?té';?aérm-ll_t m;eéell e mge of%o? cﬁ?lrglc*,on%%és%r&lgmg at
bali:bﬁab&ﬂlOM@LmSEhbmdur@f claim1, wherein said |actate
| evel s of said culture is neasured on a periodic
basis. 21. The nmethod of claiml1l, wherein said
arrBT’pni UTR¢ rﬁatﬁd»csoﬂviauﬁai ehereihtthir sgepl F providisgicatbrises @oviding at
i odi c basis The method of claim1, wherein
saleéSttaP‘?Lgru@PO%é’ifé%lmr? ure is neasured on a periodic
basis. 89 WD 2006/ 026447 PCT/ US2005/ 030439 23. The
met hod of claim 1, wherein osnDIar|t¥ said cuIturF
| s%reas’&h@é%?ﬂ of clavarl; whereinsaidifast setor cenelitions coppprisst @ first
?eH;SE 1y B0A8 U 8RBT, t aken
dal roffe ?ﬁﬁ%mrarglt@ﬁ%ﬂgoﬁﬁla% "fai m 1, erein the initial
density of said mammal i an cells is at |east 2x102
c eb% s/ ndf @8hod B ﬂﬁtlhgﬂel‘efn saiddréfsdt of‘é@lﬁflt%n@ cérhﬁrlses a first
initial enS|ty o said mamualian cells is ast
2x ledperagirt sangt thapiz apprewimatstyniBdo 4P degregsielsiuswher ei n t he
initial density of said manmalian cells is at |east
2x104 cells/nL. 28. The nmethod of claim1l, wherein the
i n4o. al Thi@msthog/oﬁdlaimdi, wheraimrsaidi fast seteiflcgndigons gomprisgs @ first

mL 9. The V\,her ein the
i metn?pgfa%ggﬁ@}gf {pa Paglg?}gmg%%{jm% dg%? Srequsl,u at | east
2x106 cel |l s/ m.. 30 The met hod of claim1l, wherein the

| d | |
b 2 Bl oBhertel SHIRITEL 0 UL Spdony 82
I NitdnhpRbangle Ragk }zhaofs aﬁﬁbﬁnﬁwmm tiod degied:si)dlsus

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
wo eas2@bbput 1000 L of a culture. 33. The net hpdr/o$2005/030439
claim1, wherein the step of providing conprises
prgyi di "[riln? maeﬁhodlo? ?ﬁﬁn\/\di %elgéqgselzo&i‘ se@of‘b‘éh&ﬂ&?s coﬁﬂ)rlség he
met hod erei n the st ep provid
c ostpunidsespapatareiratige ghaa s apb@afmatféb%to 3§019gr eps 6¢1Slas
cul ture. 90 WD 2006/ 026447 PCT/ US2005/ 030439 35. The
met hod of claim11, wherein the step of providing
coqmr i skhs nuttodiodiclain &f whdreimsdid sdoonst se8OU®nditions epmprises a

I hod
o S A A AR o BB o

10,000 L of a culture. 37. The nethod of cla|n11

cikr omsatets Bobim Topiact iy GRAR el SPerRAREhs el

cl @cdRdkempdrgngiAngeahd if dppfoxirsasly 61 depediCeisarss
conprises a first tenperature range that is
approximately 30 to 42 degrees Cel sius. 39. The nethod

of 4&| ai PR InetdiEIRialin 3 2fubthér dombrisieg a Qefcoﬁ‘cbd‘,lﬂhglhg) KtSp subsequent
conprises a first tenperature ra

aplerfosti saidchangimzat {egstane gEYE é@%‘fw“gitﬁgs COWFIS*ﬁ%éhW%
Of 166di Bhdfhe ?f‘mﬁ&@doﬁd?ﬁéhsd s& inhsd thE@tet Of cor@nBhs is@Pplied to the
conprises a tenpérature range that is
appslord. mat el y 34 to 38 degrees Cel sius. 41. The net hod
of claim1l, wherein said first set of conditions
conprises a first tenperature range that is
app.oxi TeeteéthoBE cladm 39, weeyeia ths sexand ichanging 3tep TRBEPHEE hod
of claim
cofffpBodictsed BRLTAEBA {chbic Tonbhe FRRP bisARe of:
a p pentpeiarme, €liypk3 Tiii) egneleh;tyﬁe\t) shmcalcmﬂucfﬁhtelemt ang goppinations
m 1, wherein said second set of conditions

ﬂﬁ es a second tenperature range that is

approxinately 25 to 41 degrees Celsius. 44. The net hod

ﬁ.glr |alsg]l§e e %\hcg%fe mtS@Irr%B??rglfq Sé}g tl}lrzitnseg oftc(ég@g&ﬁsi cgﬁlﬁrises a third
ap Rinspetaiae enye thét i @p}ﬂ8x1dﬁ®l}e‘5$to@eldsgra$ Celiius. The net hod

of claim1, wherein said second set of conditions
conprises a second tenperature range that is

appp oxi MRd @btiod8f dIAm3M, dheeinaesid Gatdsdetist. coRditivis comprises a third
2006/ 026447 PCT/ US2005/ 030439 The t hod of claim

1, teRpRsFamyra range thakis appraxigniclnt’ teégmw SdYﬂ“rprl ses a

second tenperature range that is approximately 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
WO sooappiaxi mately 30 to 32 degrees Cel sius. 48PCTN82005/030439
nmet hod of claim 1, wherein said second set of
conditions conprises a second tenperature range that
is approximately 31 degrees Celsius. 49. The nethod of
cl 47.m 1Thd methtrbof oty wheniy saidSue padotefaimes in betwicep2-6 days.
subsequent to first said changing at | east one of the
cul ture conditions conprising changing at | east one
of 58he Thd methed efnbdintli, eshereinssaidtfhvsitperdod dfitingk is between 3-5 days.
conditions is applied to the culture. 50. The nethod
of claim 49, wherein the second changi ng step
COBPr i SEhe methadef dgmal, wheshtsaidrfestetidédisfeineoin dpprogimately 4
selected fromthe group consisting of. (i)
te rature, (ii) pH (iii) osmolality, (iv) chem ca
i nductant |evel, and conbinations thereof. 51. The
met hod of cla|n149 wherein s%#d thléfﬂ§et of )
cofifi t i bhemeBedhef daim 1y wherepgaid iEsper tine, i3 ppproxigtely 5
i s ggpproximtely 25 to 40 degrees Celsius. 52. The
nmet hod of claim49, wherein said third set of
conditions conprises a third tenperature range that
I's 6(11ppr Pifd RBHEA ¥f AAiml 10 whéreHOAIIGRS peiBbPofifme i@ Bpprgﬂi@nately 6
met hod of claim 49, wherein said third set of
codaysti ons conprises a third temperature range that
is approximately 29 to 34 degrees Cel sius. 54. The
nmet hod of claim49, wherein said third set of
codi t i Shemetbogef daim 1a whhieingthe totakpbyaid linseperighgbtimp and said

'S SBRRS QAT ARL AR 0 Spdegr ees Cel sius. 85 The

claim Brein said first period of tine
is between 0-8 days. 56. The nethod of claim1,

65 5% HABEmBed SRS bAG Bl s Tep T mRSIERR sk P By o
cl aédemd perisdent @ine, thaiadtatd lewd dgpe¢asasdubdeqientv® theslabateviesehin the
od of claim1l, wherein said

2-6 l?a s. ..58. The t “2
fiFglnég?ﬂﬂﬂg%Fm¥l between 3-5 days. 59. The
met hod of cIa|n11 mhereln said first period of tine
s appr thod .of cl.aim1
wn o n Hhemaeg fedting Viregyin e sien C TATHERE RS SRy or
dayecon periolilvg tiffie} Ao 8meonfuhalevel Hecrydiey s@bseqsant @ the bMmonium
period of time is ap proxuﬂﬁtely 6 days. 62. The

metdysHindhe twiersachinggaaximaldeyst ¢ ot g of said first

period of time and said second period of tine |s at
| east 5 day 63. The nmethod of claim 1, where
t h&3st ephomethad pif dainy I gvhsrsinsai iptal graounbef sgid produced TNFR-Ig

is at least 1.5-fold higher that the amount of TNFR-Ig 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 TNFR-Ig
is at least 2-fold higher that the amount of TNFR-Ig 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

WO e@elo2dag7 a maxi mal | evel. 64. The net hod of cPeEi/IsA05/030439
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 e6thi nbheamethod ofixlaithdy whereifSaid Telbcutdis durtifer prowided with
wherejn said total (anmount of said produced TNFR-1g is
at SL}p@L?glen PEFBP8 Y gher that the amount of TNFR-Ig
produced under otherwi se identical conditions in

ot herw se identical. dium.that | acks sai d nedi

oh8F act L ot ofim Btk gRe sl onfiRit e
sapvided al malaplknite@hlssai d produced TNFR-1g is at

| east 2-fold higher that the anobunt of TNFR-1g

produced under otherwi se identical conditions in

ot Ber Wi sige héteod bCadimPedinemsit éiad suppiekentagi dmpeskintsnare selected
characteristic. ;93 WO 2006/0 64@17 PCT/ US2005/ 030439

67 fromifesragt sRpaise Qfihgrmanes ang/Rs ORChBTORTYIARETS PEUFYH /U

| S (bl 4 RHiuR, eNbHSI caibitR, mEsRFBLATEIH phOYPLERIBOTES tamins,
68. The nethod of claim 67, wherein said suppl e{nsnt ary
conpdensisies opugleofidesiirage slementh{inerepliecqmpoypdedfsyallygyesentat
Th @elg%\p Bl ¥bn EnBhtiBnS) aMAE a6iliS) 11pRls Cor SHRBAITFBHeAENErgy source.
conponents are selected froma group consisting o

hor nrones and/or other growth factors, particular ions
(sush a ; P ] . -
pnalphag it ar iR rHER 163 €1 s TRRERLT oot Chure
nucbeptidimpsspstof;ace el enent's (i norgani ¢ conpounds

usual 'y RLesent . at ultlyrgwmﬁl)r%% i nal concentrations),

ani no aBi’ds, %Ipl 33, Or giucdse or other energy

source. 70.mémmeliiosinthaiprootdinc grge FiNERing NER-kg, which gene is
| ar ge- scal e, prodycti on .cell culture conprising steps

of ;G%HF%}?/‘?H‘?%BC %ﬂgf’l(’?%ﬂf“t‘l{l}?rg’ ror i si ng: mamal i an

cells that ce®ddfietmadiganentainirdilngmiibiaR] hayingdtileabt tyene

is expressed under, conditi.on of cel.l.cult.ure: an .
o FIeRBER STBBEET RORT ST RO AR 080 s 45 R o aci
| e@siicehitionFeshied ag ABGA T MINLS1) iadsolaegdletahind td aspanagiheratio of
group consisting of i) a starting am no,acid
SorkB AR PR Y B ATl ERREMSBARET AR [0 O g about
gl WiAR) Agnd18 iASPAiERh AtolRhimoatid rhiRStetidtanbaOutto2, and v) a
iii) a mlar glutamne to total amno acid Latl 8111%\1‘4
| esembinghghtsgiipe ang asparggine caneppraiion; STERG AN @R Y OV
total am AR.iRnRb il Bithee RehWREA ARAHphike Andd a tirst 3G Wllture
a conbined gl otam ne and asparagi ne concentration |
gr sanditionstare Aisbreriod ef g sufficient to allow said cells to reproduce 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 TNFR-Ig accumulates in the cell

culture.
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mai ntaining said culture in an initial growth phase

under a first set of culture conditions for a first
w@eoocoek4af tine sufficient to allow said cell sP€DUS2005/030439

reproduce within a range of about 20% 80% of the

| mal ﬁ’ﬁi’?’%g rﬂﬁllﬁfzr}t‘)gl flﬂl‘é[gkg 1rnsa$l£}§ja %é’alé groétrc'tlgn gl LR

codwphsmgswpsc&fangl ng at |east one of the culture
conditions,. so t atl secand set of culture

condi t ipéﬁvéd‘f’%aﬁilg?"lt&? COMRIPEi ni ng said culture for a
second peri ﬂﬁmﬂﬁaliah pElIsuid esntiih e gerecnnoligeTNBR-1g, which gene is
condi ti ons and ond period of tine so that

TNEERISS 3 3R e rop Y‘ afcﬁﬁfﬂg‘r?:ép culture. 94 WD

2006/ 026447 aﬁ@ffﬁédsyﬂ&ﬁlﬁﬁ Osifitmfg nglﬂame zﬁﬁtﬂaoiﬂg af least three

pr oduci n% TNFR-1g in a | arge-scal e %1 tion cell. id
cumedjpm chyagisristis |S?4@°t%4 %‘ﬁi’% ﬂl?fgrm}?rc(%?‘%nﬁ@ -4) L YANE A{ng A8t

COSRRE drrafish r@@c@ﬁﬁéﬂ AuCR hS, lij@oke flufiiineto ggj’a%gme ratio of
encoding T I\% , Which gene is  expressed

Colveh tharcabowi 2, @i el glyipmineiniptal oI oRE destuch mhan about
¢ 0615 GWFé fdlaf anPg%mcr?&u t%rigtal%ﬁh(p&:uﬁﬁatlb gasikeert dH08E0.4 PETI |aiddIW) a

haracteristic selected fromthe group conS|st|ng of
i ) canbtearaiuteying aihaspareEide coNSAREHPR BieAEHhE doubto SN

about 719,&1?%(1“@ %macuﬂ'glle% alggnmaﬁépo% &fas@ﬁfa@lr st bBdultfre

of |ess a nmolar glutamne to_ total
anmbonditmos fbr p dirst perddd dfdines suffisienttocliow said zelly tg yepsodyse within a

Lotal
o, gyl o S0k 8 B pBLRA pAEhfe Vitho RINEYREE A M
conermidigthinedugieeti dirst s¢iaficitioaondi@ondyy  mai nt ai ni ng

d | t ' I
I RN MR ST W AR
sutdrdaioants applicl | ow said cells to reproduce within a

range of about 20% 80% of the 0SS

cel | glln{ayming saédacf u rﬁﬁ.egon%}u%&rﬁ]lau der sé@ ﬂ&’ Le‘? of
t h@orfdhtroﬁts affBfor Ofecohd petiod of amdisd th@ﬂENFMgm@umglaws ni ¥has¢ll
one of the culture conditions, so that a second set of

cuFfltie conditions is applled mai nt ai ni ng said
culture for a second period of time under the second

set of conditions and for a.second period of t SO
t hd2 TNERogtRpdRfPIRAYFIAE EQTFMgtl%f %?rﬁcg le pradugiion. Cel}g‘?‘m/&e

g 9 me ng TNFR-1g in a | arge-scal e
progmgrtl on gg cul ture conpr|S| ng steps of;

provi di p@vdlrxg@qell@ultqrgp@nzrwﬁgﬂ sing; mammalian cells
that containa, genG RNSAH RdtalN Rt ncoti ANFRERS whith 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 mM, 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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expressed under condition of cell culture; and a
defi ned nedi um contai ni ng gl utam ne and havi ng at

wo eas2dsaur medi um characteristic sel ected frpoOT/UR®05/030439
group consisting of. i) a starting amno acid

" ! t h 1 e
CORBNYEM P AP PR Py g g

| iwdre fhaliibdiged Lgtlertmmﬁmesetof dubialcomdifions; aci d rati o of

lt gf Z| t hﬁ? ggg eastroge Pfotlh é'fl% gpon glgh¥ 9%9%[1% &:cf)rgpse{ culture

a copdifbhyiedprdiedit am ne and aspar agl ne concent ratl on
greater than abo mai nt ai nj sa '

an i ni tRapt a‘@i“@\ﬁf‘ Cb]ﬂgg ggvlﬁr?‘acé’r“d B9 rogtgi T$e nge&& Hécgef%lﬁdrgg{bf
conlifibAymdirera edndrpstiodef tinkdsotthat TINAR - Feudcingulateg inttlpe cell
allow said cells to reproduce within a 95 WO
20081526447 PCT/ US2005/ 030439 range of about 20% 80%

of the maximal possible viable cell density if said

cul ture were maintai ned under the first s ltu

cuTt ur eA swster of preducingBNER 1 nA laygg-seale produch “Pﬂb"“ re

cul doh Bin g&?é&f ons, so that a second set of culture
conditio sapi)lled mai ntaining said culture for a
second mevifliog 2 g¢l! eulipee qorPEiSinghe second set of

condi tions yl kodihENSR-IENallich gene is
TNFR-1 g acc%é@%ge?lﬁ%ﬁggrggﬁ ag@lgeu&lt ur egm73 I% nmet h%d

of expresehdainder cPhififion of deH calturgiragé- scal e producti on cel |

cul ture Corgpcfehﬁédﬂgecﬁﬁlﬁ Q? t@hin %T weathitld, Rearfct&®lell bGU) & Saking
conpri si ng; ‘manmal I an ce TS h&t contain a gene

enamtho ragld'ENRRnﬂr@Lon\gmawh thge laleout 30 mdd,oh) esnadel glifieraine to

condi tion cul.t [

c oﬁstpﬁliaﬁﬁnﬁéa lﬁl E%ﬁ?ﬁhﬁ'e abO%LErlgc{]%P?rz gl g . l'Pr?‘eqlo ;ﬁ% ag{%lor aclldnratlo of
ameldothag Abuc@D Qe)”ﬁ alat imorggnie ddnetp tcttaiaimuammd rafiQ betweeri agtput

a nol ar aragi ne_rati

2 oBds 3, M) § g L R RRAT abores B PPl BR rdfhan abou
ratsennef |ess than about 0.2, iv) a nolar inorgani c

ion to total am n cid rati n about

and v) ‘Qa'@@fﬂﬂﬁwsé‘ﬂjo %WﬂﬂfedWﬁgltﬁérog gl}agl%whdéraﬁm Set bPoutre
CO@grﬁiﬁJ@tfdr%mrﬁrp@ﬁ&%f ttnlitﬁdlﬂlff&b@iﬂto allb®v ﬁiﬂlceﬂﬁol’térﬂbduca g@ithin a
said culture in an initia r owt

S orongs obao A sl eans gpoaly [AaE celb Sty Bt Plure

SvaJeYeCth%H{amte@uﬁdek N raiset &"@hl’ttﬁe tenditRRg;0duce within a
ran about 20% 80% of the naxi nal ont{?SSI bl e

Col | doPkanEipe B icashoRp o4 BB CRBALONTe b SBee tf ofure
th%oﬁdf,{;?ﬁ% l§%hlqu culture conditions; changing at |east

one ture conditions, so that a second set of
cul t ur emataieing sadheplfuee @pppch@ period of time under the second set of

conditions and for a second period of time so that TNFR-Ig accumulates in the cell

culture.

74. A method of producing TNFR-Ig in a large-scale production cell culture

comprising the steps of:
providing a cell culture comprising;

mammalian cells that contain a gene encoding TNFR-Ig, 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
w@eoosoek4af tine so that TNFR-1g accumnul at es i nPehesmesh30439

cul ture. 74. A met hod of producing TNFR-1g in a

| ar ge-scal e uct i | 8 :

steps of: pr ol{}? ding anaml%g rglma%ﬂ{'éué@%g ‘61% E.{%élgnﬁfél?(gcmatwe

nesmelnt anglo@bise dnd akpamgmeq;emrmt opbimee afipreattir thopn RNFR-L6 gnM;

whi ch gene is ssed_un conditio
Cul ¢ ur SRR T00a1 BB VR Bk ofuore
e elindMoa® fr aifinét perieH oftiiavd suﬁiomndtofmlmwmgldaeﬂm‘memedhce within a

VoRREobo: WHr B024E R TR Poe S DRt e K 4 e

C Ukt rRaihtRindd undel the drst gét@tUluphemeitiongder a first set
of culture conditions for_a fir

peri od time

suf fi ci @9neingatipashonedithy culiyre §°’fdgt“?“é E‘ﬁ@ée%nij Ayt ot gulture
I aRGHRitRIns APHLied20% 80% of the naxi mal possi bl e vi abl e
cell density if said culture were maintained under
the fi repintaninggaidenlvredar awpendnegad of ipe wylenthe seeopd sit of
on @orﬁlﬁtlotn'é‘ gnd:g)lr LUEBné Bﬁ%to'f 8RS so Hat thARENER-$E4RMHuBRE idthe
culture conditions Is applied; maintaining said
cuke¢llgvdtufeor a second period of tinme under the second
set of <conditions and for a second period of tinme so
that that TNFR-1g accunulates in the cell culture.
75 75 TheThembibod of claimal, mhereinghidmagdinm goraprifegs tgslium containing

anEarlﬁ' g%%@aﬂét%% | g%ll )\ Saiamc@an%eggrcnémﬁg% @8 grohfi‘%rﬁ%tlﬁ‘g of:
consi st (ingstadfting finjnoaciltcandeninggioargreater aharndb@lto t] @ antly @) & owelar

greater than.

o1 P gl ging Pxforifigosfihaibt i Be 0 Ao aphPL i ol
abetafting, ghftarhing tcﬁstm.‘ihgfoteﬂs hmfrt)lamg rgicmfams lthantabots 08 (iv)regmolar
total ., am no acj ti.o of an

o Ritne ARy SR Rl PTG TN AP 4 ) 2
acCicmbintd QarBial pREMmiddMdtstading dspardging sohcantrat@ngreatedhan about
starting glutamine and starting asparagi ne

coné 8RYr adicombyrtonsdhers®an about 16 mM and
conbi nations thereof. 76. The nethod of any one of
claims 1-6 or 70-75, wherein: lactate |levels are | ower

t hdf- thgb%mle’éle?épéaftyﬁéf)@@ﬂmﬁr’ro(é?r Ve RePRFER: i denti cal

condi tions i RS W REoWErMAl hote IBRA IRV ERIndeAGKEWise
said nedium characteristic; ampniuml| evels are | ower

t hadentiead senditéans i otbersdsedaatical anseiugt tatrlogks said medivm c al
COQgérEét J n otherwi se identical nediumthat |acks

ammomum 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 TNFR-Ig 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 TNFR-Ig.
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characteristic; and total anpunt of produced TNFR-Ig
is at least as high as that observed wunder otherw se
WO d@ae@at conditions in otherw se identical nedi/UA2005/030439
that | acks said nediumcharacteristic. 77. The nethod
of claim1l, wherein said culture is not suppl enented
Wi th additional conponents over the course of
pr ggluci THg nsahdd oFfRain 1gwh&@in WY 20166¢ B26Uipplemented with
PCT/ UUS2005/ 030439 78. The_.nethod of,.clai,m 1, wherein
saffitianpl glytaming OH‘Brtth%%Pb‘ﬁﬁeé’ﬁﬁwg‘écdngﬁaf%h@%gé‘ti onal
gl utam ne over the course of producing said TNFR-1g.

Zg?ﬁ;lﬂf nge %ngtﬁg(ii g; g%lfrg{ , gn‘{h:!é%em\l\tgee é@%aggrttpgcgpg%?r}atgqrﬁi i)rl}esaid culture is

deﬂlb@ﬁaﬁﬂall? dkSlbted Prisrab 6aid kP oDdhakdia @i atgcdnd sé&k o¥eatre

set of culture conditions. 80. The nethod of claim1,
wheanditigng.he gl ut ami ne concentration in said culture is
substantially depleted at approximately the sanme tine

as said step of changing to a second set of c.ult%re .
cobdli ti hemethed ofifainybivhsteinghe gluigmipeicongingatiqn,in said culture is
gl B | ' i o8R0 dHAngiAd & a
i R T L Sk e R

e sticonrd ssbeit aitrs:codisions. currul ati ve amino acid anount

per unit volune greater than about 70 MM (ii) a nol ar
cunul ative glutamne to cunul ative asparagi ne ratio
of 81.ess Thhraathad ofielaim 1,(Wherdin glyemtaletamingrigisudstityted for glutamine
gl utam n o cunul ative total amno acid ratio of |ess
thglnsagbcgu¥}eo. 2, (iv) a nolar cunulative inorganic ion

to cunul ative total amino acid ratio between about 0.4
to,d, nd Qmhi n Ul At Nt : :
al ﬁ%arri e“&‘%}égdaczfpcgar“ggi’ ngrﬁéggﬁr?ﬁhluﬁfogn%é&ng} ag{'illtmélrllattl¥1eaar11n e
abedid ath6unriver UBR. voliinge grediérabbnabow|78inmvL1(ji) aletaicnmgkiive

medj um.cont ai ns;. (i) a .cunmul ative, ani,no i .
ot g 5Byt skt Bt BLIstTp AT 20 £ Rl gtaive
cupntaatihane cu@bilatiseriorut atmoGuidurhtict of\ess thah aboua 2N Givpaindlar
ratio of l.ess than about 0.2

W (i) a | ar
cuFRPYRHKGdnaTERYIGIOR e SR HAtN Tahani <GP0 Bees eyt 04 o 1
achgl (vih tenBIRddRAIUIARO Hinobht4f Elatahine @ddsparagineder unit volume
conbi ned cunul ati ve anmount of gl utam ne and aspar agi ne

peBreait thay ghoyhtd mjteat er t han about 16 a nM 84. The
nmet hod of claim 1, wherein the cunmul ative total anpbunt
of histidine i sol eucine, leucine, nethio

. 1€ ; ni ne, , ,
phghw aTlgmpﬁch? ?ﬁfq})arqnnle ’Wh.prley’lﬁ@l.émlf‘gmn‘.l PW%: Hgg cléxﬁalatlve amino
Pr adik okt Hﬂﬂiﬁvoﬁ%@g%tmhamibgut%%rumim 8 nthl R Rufuldiben
appr oxi mat Fy 25 MM 98 )

glutamine 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,
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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WO 2006/ 026447 PCT/ US2005/ 030439 85. The net hod of
claiml1l, wherein the cunul ative total anpunt of

whe®biozksme, i sol euci ne, | eucine, nethionine, PCT/US2005/030439
phenyl al ani ne, proline tryptophan, tyrosine, and

o QL1 neper. Wy T e S S TR B i
V\Ih&;bEudEind Iicingyi théthilonine tphbn ydatarting, poling nlstptodhametyrosme and
or B Hepera R ] Graum e eam e et Eas m

voI ume in said mediumis greater than approxinatel y 25

87.. The npt dof in the
oBSi * ARsUREGS ot e hoBiEL SR anoydgehidng
Metdalefihé) eucbansthidhme] phenyldlinihd, P@ling, rtwpto@h)ehﬁtyrosme and

tyrosine, and proline per unit v%ne in, sal H%Y}
is pgﬂ‘é%t’@r“ntt wawmapslb?%stm%% 15 rgR{cL fopn approxyipate

claiml1l, wherein said nediumhas a nedi um

characteristic selected fromthe group con of
(174" cBhamethid el Gl WmBHIRe BIh{OG PaPHE B BRGIRE

voldimciaE Salchik, &&ﬁfénm@%eﬁ’%élﬂiﬂﬁ@ Invotike, frytdphar, k))roﬁne and

cunul at 1 ve total amount I sol euci ne per unit vol ume
gr eatlioe perhait volupisre ﬁalﬁmeéwyl ig gwatghan approximately Al ve
total anmount of |eucine per unit volune greater than
approximately 5.5 nM (iv) a cumul ative total anount
of 8gret hThoina@ogef claimi 1, mnemﬁeldgn@mr@ hastgygedium characteristic

E%ﬂ% c{'%rﬁtl%’egr% ‘-‘8) o §t :/50' g8 cunulative total anount of

ani ne ume greater than
appr oxi r(ytaehimuldtiGe twdl aouny ofhistiting per imievelome Breated han
of Brol ine per Lﬂ@_lt vol ume greater than approximtely
2. 8 W‘WX? $Cumul ative total anount of tryptophan
per uni {ii)saumotatigs @ed emothafisoleppnaper pBit edlymé gateithan

(viii) ac | ative total anount of tyrosine per unit
voIaBW)QX‘é‘I‘éei‘fngﬁ MYan  approximately 2.0 nM and (ix) a
cunul at (j4pa b@hahtiv@nswinimeaht ¢rlalcine@eparit whine gredtexrtan

greater than ﬂlg\gr oximately 2.5 nM 99 WO 2006/ 026447
PCFPRISBINRET )30 89. The nethod of claim 1, wherein

said ne @i'v}%%diﬁ\ﬁat@e &6l A BuBh FnRgiiBihSper Qnit Seluae tgestel tham
t he group conS|st| ng of (i) an initial anmount of
hi eﬂPP@P‘W@t%? @Yt vol ume 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
WO piobiozad44mmount of | euci ne per unit vol une gr eBtBUS1008080439
appr oxi mately 5.5 mM (iv) an initial anmount of
methi o I .
2. S Ty oy B o LR g R Sl Rk R
unsélecvedlfkumtl@rg&aﬂp&bnﬁhagofappr OXI matel y 2.5 mM (vi)

nan apt o5 ) B1gtes B SURRel Ry Wl HRpleEab it ime

tryptephan per unit vol ume gr eater t han appr oxi rmtel y

1.0 MM (viji) .an ini am)unt r05|
vol une @5 an {niffal pmgynt % WHBERE PS}‘?VQ“ © i eéﬂ‘&“ E‘W?’“E’ﬁwly
I ntsiglg; anount  of prol ine per unit volunme greater than

appr oxi rrately 2.5 90, The nethod of claiml1, .
wher ei n(f7s IEUﬁllﬂnH}c“F‘K/‘éf IgugingI PeE A FUTRE STEUES tﬁ@’ WRFOXITRRELY
volsungmi n said mediumis greater than approxinately 7
m\/l 91. The nethod of claim1, wherein the cunul ative
total attowAstinigal asaupief mesorjng per upis VelHme igrpatea tan medi um
i's, rg)g;ngiw@@&mpprom mately 10 M 92. The net hod of
cl el n the cunul ative total anount of
as par ag(vr) en pnétial amant of phanielapine peri ubitvolimergreaderghasat er
y 8 MM 93. The nethod of claiml1,

%P%r H{%yigﬁnu%%latlve total armount of asparagi ne per
uni t vo(vijrem initialsanainhefgirelineipst upitegluare rederrthan approximately 2.5
appr]%sl mately 12 mM 100 WD 2006/ 026447

2005/ 030439 94. The nethod of claim1, wherein

the i ni viixbn initiah bmeuo ofitrywéphas pemagivobimsereaaithan
vol une .in saj diumis greater than approximtely 8
V2PRIEXIMES, i‘fgﬂﬁ’d of claim1, wherein the initial
total aign isitialaspanagityesipeper unit volume lgreater thian appraximately
mediumjs greater than approximately 12 nmM 96. The
mettfo@Mef™El ai m 1, wherein the cumul ative total amount
of phosgkpsmausial eﬂﬁﬂuntl@ﬁ prolit@lpenihii volewd gheatercthamappsoximately
greater than approximately 2.5 nM 97. The net hod of
cl &Y wherein the cunulative total amount of
phosphorous per unit volume in said nediumis greater

t han ap%r oximately 5 nM
he method of clalm 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 § 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
wore@cni4s | ess than approximately 1 nmM 99. TheT/ne100®aB0439

of claim1, wherein the cumulative total anount of

cal a nat r t. vO ai.d

25§, ol bRt A Pkt iR oy 3t SpBRAol Bbr i
Of vElumie i daid mBditMIingredter thatappaixinaely tnaVl. am)unt of
cal cium pantothenate per unit volume in said nedium
is greater than approximtely 20 ng/L. 101. The
nevhod The méBbDblait e hkbRint theintiaMstad binvent oOispharagine pat unit
of njcotinam d um@}?l vol unme i r] 32 nmediumi s
gr &g E‘F“if?é‘hmﬁgb‘?‘d%?ﬁﬁt? 90 apPEypately 95 M¥he et hod of
claim1, wherein the cunul ative total amount of
nicotinam’de%g unit volune in sald medi umi s

pir

gr 84t er Thevasthegof Jaimm Pbpspinthe srgpylative gofal amount Rfnhggphgyous
cl abMinkvoMAR'i8 kA hit@iuatigyldatel en bk SlimRAEBUY mOA.
pyridoxine and pyridoxal per unit volume in said
mediumis greater than approximately 5 ng/L. 104. The
mehhod ffe &Etﬂb&rbfgolalme %bn@mﬁﬂ@c&%iv@?dtéﬂ%ﬂoﬁﬁ@éf pﬁhﬁﬁﬂieltous
of pyridoxine and pyridoxal per unit volune in said
me detumitivolugrednsad medivm ig gpetskihameprgxivgtelyyymM. 101 WO
2006/ 026447 PCT/ US2005/ 030439 105. The rmet hod of
claim1l1l, wherein the cunul ative total anount of
ri 98f | aVhemptbed ofimhiim v wiherein thecusalativedataliamount efrgdamate per
th y hod of claim

1, %Htgggﬁqgﬂﬁ?l%%ﬁ é%lle%%ﬂoatpéﬁﬁgnﬂ%ﬁ riboflavin
per unit volune in said nediumis gr eat er than
apppoxi npat el /L 107.., Th h of
Wth'ei nllrﬁ )éod’Z o{) clai Qi vlé Wthglieml the cuef‘nu'ﬁ‘:}v ?cg%l amo%htaéfgaﬂcium
hy gaacthéraid e upievolume in said memum s graatﬂ‘ tlllmdippmlsxmsately 8 mg/L.
greater than approximately 7 ng/L. 108. The nethod of
claim11l, wherein the cunul ative total anount of
t hitami NEhe hytlodehdlgim ldﬁwhbeln thiecumulgtlvie n@ali amosiag off catedlinum

Is greater than a OXi 3 /L., 102 .
pantothenate per utl;]it V(Elee in srglic{ (}{um ?s gr}gater than approximately 20 mg/L.

101. The method of claim 1, wherein the cumulative total amount of nicotinamide

per unit volume in said medium is greater than approximately 7 mg/L.

102. The method of claim 1, wherein the cumulative total amount of nicotinamide

per unit volume in said medium is greater than approximately 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.
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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.
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