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In one embodiment, the energy source of Part C is a monosaccharide, e.g., glucose (such
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as D-glucose), maltose, mannose, galactose and fructose. In one embodiment, the cell culture

medium of the invention comprises no greater than about 7.0 g/L glucose.
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wW@bwman3B101l to 0.1 g/ kg NaH2P04H20; about 0.1 POI/LS®07/020027

g/kg Na2HP04. 7H20; about 2 to g/ kg yeast - based

bt YRRt afe 1 h e ﬁa‘%a@wﬁ%h ~Bikegr 18 mene

Mmesdorabinan® herha iBsulif Seboiit Satb 19)s/kgfan Ry digud igfuc €:d; dba6ta0.8 to 0.9 g/kg L-

e T T

pbﬁﬁrbblﬁte@ aboufli tobzagkgrmpm 4B D OB BlRA NaCRMbOS T 13D gmg Pluronic F-

R e AT L S
nrykg Jeddi- balaé’d}lymlyis&@ dﬁa/abomm g/k%biaﬁta;aeed @mwsaté tn%éther

g or 7.8 nmg/kg reconbinant hunan insulin; about
t gm dg*m& W&P’&H% mgHipe Semprissh  modifiedbasal medging et 10 ml/kg or

gh 2t AP Terric AL atdut3 .8 B 99 ﬁL% g7k n%ﬁ@%&gibmant human insulin; about
monohydr at e; about 1 of l}g sodi um~ bi car bonat e;

alQefke pnhysirans ghugese ghoptd). 87&98 gketl oglataging pbrat@.45 elmlrpsparagine
Om'éncslgf %éﬂ%gt Pk 896cﬁurE blc%ona@cb(fwﬁt 1 }_@% ltlEPlg)S :Lb%537 10 2.68 g/kg

abou lto

2 Nagl; gboug 1 Qgﬁgé’ag@mbﬁéémbhwtgl tygéﬂ gk aiaHzPa(h&an 2bqut0.43 to 0.44

r
{8 DU PR oK e Falbard IBORRES and LREL AL plan-based
nbtﬂrﬁimateabout 10 m/kg or 122 mg/ L ferric citrate;
about ' Ummn
eyl  AnPinbiin ol hefin: fodtolTBkSe hESERBORRRInE WTRRel growen
t me@u@Sa@hk&gtolegmlﬂrg &nil H=p lafbma/cL ferri¢ sitgfek ghout ZFamgllys reeombinant

A e: t
F@ﬂ%%ﬂ%uﬂ@@agg Lo %ﬂ%@éﬂ*d%&g g ng)sigl a%%uttbgg Oe5 %g%otl lglutamme
1algpugyl fog2 gkgl$0©mmbl€afﬁ&atead3ﬂlabo@ 56831% gikg)yeﬁét bgéddglydrolysate In one

to 0.44 4,
BB Yo BN U b ZeRnibors P AR R At Mo aboun
gtk mifkerur - 12)@18)6(30 nfgﬁdfen'icyﬁtﬁte abdﬁhé td 61mgRE redOmbinait liak@sn insulin;
f [ b I [
PSRt 10 2 e e B ) RO NG bty g oo 2 ke
f &)‘du}mblcarb%mteean]c-l?g&?ﬁ 218 g/k@ yeaRt- liagliedl@dmsbate alita fulthbi@fbodiment,
abo 0 [ [ OUS 0se,

BB ! G et Bt RB et ot 1 V86 g g 45 men.
S ﬁmlmmcmrhe cahmh@rmag/leg reétﬁld)nﬁtbﬂuimaﬁ itsOlint 2bat B@ yROShydrasducose;

ratP e B o 158Bintran <yt DF esaecink Berogiin, i about 11 ke

n?dibusbmsecﬂb'dtﬂys&e Incanbidditibrlak gmisudindeaf) the@prdtSiA i@ antib sy ih€luding, for

arP Sy Bt b obe. SPEodhe; about 0.1 10

8 5 gé e 1|nv@it16ﬁ alsd iﬁ@lude%?%bﬁlmiféée(%f%c edﬁgﬁib rising basal cell
i car on u to g. yeast - bas

PGP JEaNE: 20 b40 A S MVKERF L0 IR orre Flsigbput 210 6 mefke
C tcbriibifar Bethdh BT HbostASto B 3@ ankyRkdus §luodvk hbbRd). L1 g/ke L-
about 10 ny/ kFg? or 122, 450 %?@ ferrulsg citrate; about ghe

A
BRI RHb | Hif IR iR mABEAYE | SODBS Kget-based hydrolysate
aﬁf’dﬁ@ leRYSdiMbMCAS 6511 cuﬁﬁ'@ lrﬂedﬂm%%nllﬁs &se%galg/ dfBasal cell growth medium;

gl ut anj ne; about sodi um bi carbonat e; and
<t b o 2gplidsg or wa@tls% avgédfgewmey a2 toj kg recombinant human
agdhiid; sbat 1 @YK MR Mroust é’l‘lfco&r 950%{ 011 Q’Eg E@du&fﬁﬁé’ rabout 1to 2 g/kg

including, for exanple a hunman,

aPRdiusRbigarbenats; andABquté1q4xﬁfe ypqﬁvbwd lmdroéyssfs W@a@@ﬁ@mmcm the
S §dlMthre FR AR domipHids UbSsal Bl rith RERIubS btk RARRLe Ab% 45 me/L

ferric citrate; about 4 mg/kg recombinant human insulin; about 1.5 g/kg anhydrous glucose;




growt h nmedium about 8 to 12 m/kg or 120 to 130 ny/L
ferric citrate; about 2 to 6 ng/kg reconbinant hunman
w0 p®833517 about 1 to 3 g/ kg anhydrous gl ucose; PEDUS1007/020027
Oltolg/kg L- gl utam ne; t 1 to 2 g/kg sodium
b| ca (€30 ut 1 to 4
EPLT LG Eo L 3R e £ A Sar R Bleprditas apcabour 2 ke st

ITBd;bdmych’:(ﬂWiteS s orRadodimaht] the pH dﬂ anakll Gute Bédah 18 about 7.10 to 7.30

i m R ansss Figmei o) ARt B0 ity 1 e vher enbodinsent, th
| Belbultiive @Hﬂiﬁ coinph-%s 3t 194k gAB RHyAdE-Bdsd @Mﬁs&@ ha&{éléfnbodlmem the
Lutam ne; about 1 to

0.1to ﬂ? 51? 9 9 SO
b PROSHTLWHISH 15 Progheed i mammalios cel gq&gagigaglt Upag g So culire medium i
hwdmbu(gah@luding fBNKaRplk, MERRINLTR Bhtibol6r anG@ti/EPOUR Bﬁtfb%dy eg.

medi um conpri ses a basal cel | grow h nedi um about
9876r 122.45 ng/L ferric citrate; about 4 rrg/kg

reco "’O'I‘H@iﬂtzedﬁkiﬁ'ﬁﬂmbrgﬁ%de@ AP reImeivh KnRRIRY A nidfied basal
gl ucose; WO 2008/ 033517 PCT/ US2007/ 020027 = 7 about

omedjumcvhichzesclydas she follawipgeammencritrediumbigarbpnite, bafar, meno-basic

bb&dﬁﬁ@&lb@% Siim a,-&a,%
hydr ol ysa Hate, aﬁn%(s)lgg enbg}aclgfﬁe nt Xﬁ&ﬁ{d F'gator 2 Surﬁmnt and
C monw@hmmwsesa@bbmowwkg 010120 tQ30’50 mgfl ferfiecitrate; about 2.5 to 4.5

S?Eﬂgadézg er eﬁ%ﬂgéﬁa%{éﬂnltﬁm suﬁrg Qib{) %51 ? F}g%ﬂh@gms %ngcose about 0.5

ctnbe/ksbglutgming about 8.1¢¢ kg/kg éaasparmmerdoﬂwymﬂwb yabeutd to R ig/kg sodium
?Tgi%a.rg?m dhl%%ﬁ 1o 1 Qgg HEﬁ(%og‘b‘gﬂt ;M]é ¥ E/k#1 ﬁaﬁ% ngtﬁ? tA ) F/?% Pluronic F-

=O

h ce e ce
mé8tiabent 091 a1 afks iNableRQ .+ H A0k hloruit g to T g)lkg Nx:‘lrﬂ’@4€l-lz(arabout 2 to 6 g/kg

SR RSN 20 R S 0AORAY, 5y thoien. o

medi awtture onedivinsofitles iaventiali donsists basmially ofi diodifiedbasahmedium which

fall ] bi b
gé? :[uléigse %%olr:lg bn% cor%Wo ng[a So mo gﬁlgzzgr%ﬁréa?eg ’gu =rrn Igclgé (r'sxsug goglll%?hosphate
p Hietsysik aodiym athSpm lamosmoyarltyeg‘.gdllalbo ) sm&cﬂmt ﬁmﬁhamtacchmﬂe glucose;

TIRORE R Rk B Py 3 ine £RGHh a7 9% g 007 s e

7reBomlyhakny hummnnshnﬂm,aabbutrsuna /kigrashitdraus ngb@sHI abbuttos 19 1gYed-

T P T TR (T

t @boﬁt bioke/EOHEPIES; about atdogRE BaChbkoit 0.1 td Dg/Rg Blukdhic F-68; about 0.01

prﬁwgﬁ%tpé% H Qb%l?g{ (ggwﬁa ﬁﬂég Tﬁa;?ﬁ;éﬁ 128 91@ b%m-é g yeast-based

aby]indslyigtel ar:jdhrl:&ngJ tfi 6 glig PHRO¥asdd13QArolysar U In %oﬂllerkﬁnlﬁ)ﬁk@nt the cell
east e I 0ol ysal.eg,,.an out .
? Filfte GG cqRfiiech Y e SRR ad et FLARE €22 43 gl feri

C batrwmoﬁm toMOhLAE 6r 7.8 %@/ ir€@dmbRaRi ks inSn %ﬁﬁlniﬂoa{ 7.5 g/kg

of di f.i ed basal um whj ch excludes th

@ﬁng?w ) Uo8 B Htﬂge%%ﬁ ks bislutanyps gbeut Oﬂafs/rké L-asparagine
nﬁla@ot@aﬁtecatﬁ)adl 61k E&ﬁ&h&‘tﬁbonaﬁé+ aleasi. zgﬁxg@lmms about 2.67 g/kg NaCl,
phos osnolarity regu lator, a surfactant, and

oE b8 el PRt s cbent D o4 ke a2t Pyatoms d65io 0 e
181@2Hm14bﬂg@ AT 4©Ig§1{gq&&¢-b§£@ﬂ%¢dr&ys"met Qnddabgutrl’td %Eg Iﬁﬁntlaa&d
recombi nant. human i nsu about

%%V%E?s gl ucose; about 0.5 to 1 g/kg L gI ut am ne
about  @nclinlQitidn bidcikaAaRAN éigﬂufbepr&ﬁ@t@(thyrgé'dﬂn?conﬂﬁﬁfﬁg atnodified

to 2 g/ kg sodi um bi carbonate; about 1 to
Heasglanedip y¢hich 13 podified R gemeyerthe falleying cpnxpon@tszsogwmg}ncarbonate

PHEP PO bt rﬁ&o-tﬁgg H&dngn %Jo Opﬂafé & l;lasﬂ/ %{ﬁl{:ﬁ? gé_%?ﬂsmolanty

about 0.1 to
y%gglgtob g§|y@actant and monosacchande glucose about 3to12 ml/kg or 120 to 130 mg/L




hydrol ysate; and about 2 to 6 g/ kg pl ant-based

hydr ol ysate. In another enbodinent, the cell culture
wore@sasaseonpri ses a nodi fi ed basal nedi um aboRCT/L82007/020027

m /kg or 122.45 ng/L ferrlc cijrate; about 3.8 to 3.9

7,8 eco man i.ns n
T e i T KB BT oot b o 1o
L g/ illdiolegluedse, labmﬁ 0450 9/ghg U—glﬁ‘tﬁﬂﬁ{eaeﬂioﬂﬂ to 2 g/kg sodlum blcarbonate,
m)noh dragqiéﬁgpgg ? g/;/% gl um bi car bonate; ab
;3eHt 130 & /kg Nagl: baut 0.5 to, B arke &H%ufgli % about 0.01

P{dﬂ DQ/kgI NEH@QL HDOMon0. 9% I%k}_%g%ﬂ;%-‘gﬂzgﬁégﬁ\?%@ g/kﬁ yeast-based

Egg?lyﬁgg gtait 0 ‘&régtg >§%/§g§g>langp&§e%@mlysgte6 Itgpq@gembodlment thg cell culture
pbr’%ﬁﬁcn@ﬁl%@mh%d{e%%ﬁ%necons-m@esbéﬁﬁﬁw 4 MmddifRA b'a&ﬂnh’ﬂﬁlﬁ whlch is

a cell culture production medium conprising a nodif
bEgdifiedriogrmpie thinfollawing corapneiteepdiug biearbenater HEPES buffer, mono-basw

f QddnNpIREpHRTBAASIE sSiiSR Phdipal %B{P@'iﬁgﬁegﬂs' £ Surfactant, and

buf fer, nono-basic sodi um phospha
pFeBeshesharide ghncessialiont § toyl2 kg oF 320 13@mefir ﬁea@tcam‘: atmuu4 to 8

130%%3#%%1 20%{%%% %}g‘%n l %% fjé%ﬂf{}'% éé&?ﬁéb%& err | élg Bucose;

chbqutf.é to hefkseil- ghlmmng ahout |k go de/kg Sodiwn hwarhgiakq;] about 1 to 2 g/kg
] t
aﬁ%@g@(}%&g& lltgg a ou{)lﬂ&s?g? g}k %%‘%’1"2“5"9{681 1zlatr(rll 0nl eto 0.1g/ke
abT@HtPOL Hz@ abogt (kgttsbgfkgjﬂazbiPO&ﬂHeﬁl;aﬂ)an 8 tabdphkg YedsebaRed hydrolysate;
/ R ot 0.5 to0
PR g b il Wgme et (et cutr

Natdﬁmdh-lﬁ@dmmbompnﬁs 4 ntodified gdskgné\hiﬁﬂtjPO4 7H20: about 8

el Pt 52245 RO MR i Tl v

c iﬂshhrx; abanti7. g/kp aoiddatus ghcdm,dllbumO(ﬂS td 0.89 pfky EFghitarine; about 1.6 g/kg

c o ns L1 f m

" SRRy ERERROR A il oo s B B bt o elinffonic s

bll:hlﬁlt hohwte04 gﬂ@?ﬁ&lb -BOfe fC'lIgD abﬁfﬁm@BE@B Me o/kg Nﬂ.&HF(lh TH;O; about 10.7 g/kg

0S asl odL um 0 te, osno arlty

@ifﬁﬁ?ﬁ%ﬁ’ d‘é? y§ﬁtF’fa£g f‘i"ﬁ‘f 68 é‘hga ﬁ%g 8@5%%‘3&9’6‘5’156%0 ose;

ago ut &nbther]agpddi dﬂﬂg: ifventidiDis h@elﬂﬁﬁuﬁﬁ%&éduf:ﬁfnﬁ%@uﬁﬁ EdniriSing

about. 4 r reconbi pant .

e bt medhan SR e 5 g g P esas gpdiis bisarbonate, butter,

ahoné-bakiclsoliomphadpkgle, ldi-ghsit @ﬂhﬂlq:ho@h%tan]osﬁl@laﬂ Gédathtor, a surfactant,

sod um b| car gon%t%%& glg%téo ill%ltr@k%?rk O%I H%EPES qrgggggte 1:11bout4to g
ahﬂwl{g ?.104 ISQané-regdﬂﬂgnani\RhﬁaBQAddﬂﬂ) ab&h@% 9 @/k% aﬁl@dﬂous glucose;

Do 09 BT e Ltk abos 11, gkt selinch biksborsisabent 1 to 2 gk HEPES,

hytsbul 16s3d/ks NAQ, ot d1efo zeykgnﬂmmmsg a&usebi o0l g/kgﬁanzpm *H,0;
produ&il Qn nmedi um conpri ses basal nedru

Bt 04 ¢l hedipAgP O 2.0 sb%/l{wf lérgﬂsgcyeeﬁtwssé éydr@lm and about 8 to

610 gk plafit- U&Eed]lg'dﬂﬂ/siﬁg In®6 Biabd¥Ant RE&RN cul'ttﬁ@ Hlloliﬁbtlon medium
about 7.0 g anh%grous gl ucose; about 0.58 to 0.59

gF st e@F‘?}taHﬁPﬁ%mo gl hasal msdigmphichsexgluden the @H@ma geraponents

g%gﬁnp%ﬁégﬁ{afg%dﬁp Fx%ngfbgéj@%d%ngﬁ_ho%hlﬁﬁ &ilﬁ)glc smﬁho;plgte an

NaYBatgity prgulaten @ serfatang apdymenosaschyride glltaa@rap(bqutﬁm ®2 mlkg or 110 to

2@3&“{%1%/19&.:&0 ﬁ\g ab%gﬁ?&) gggzgg%ﬂﬂ% ?5 ﬁﬁg&g ?ecgﬁ ‘B{fﬂd&n insulin; about

a8 pret gk anhyareus glyeose; iabout P4 tal g/@g IL- glmammp,@bpmddq étg/kamodlum
B YRR OB ﬁb Q%/kg HEPES; about 1 to 3 g/kg NaCl; about 0.1 to 2 g/kg Pluronic F-68;

about 0.01 to 0.1 g/kg NaH,PO4+H;0; about 0.1 tol g/kg Na,HPO,7H,0; about 12 to 16 g/kg




a nodi fied basal nmedi um which excludes the follow ng
conponents sodi um bi carbonate, buffer, nono-basic

waomsosasphosphat e, di -basic sodi um phosphat e, BEIT/US2007/020027
osnol arity regulator, a surfact and

THOSREE Pihind e i Bl pAar?s 50 gt e

1embgiirignt, tcaitioulnaéprobuuitm medismlof the iBemtitn combfsed a @{ohﬂied basal

anhydr oys ucaqse; ut 0.1 to 1 qg/k | ut a
Byl G 1 AP e bt Sonth bk op I Mgk
HeePfafbhinan gitiin idsulie, a%o@/mgk?ﬁh &ﬂ%lkico&, ibduﬂo 38 G)l K3 g/kg L-
PI ur oni ¢ F 6f6£bou 0,01 to

fagnins; aboty iR pout b e LEPES: abgutg 45/ke NaC

yaﬁﬁt . bg&g@lﬁ&ﬁk%ysa%& 0. (Brwlo ebgmg NGHIF®,-H,0; %dﬁgo 43 to 0.44 g/kg
h’ant basa hydr enbodi nent ,

PRk B RRENT 17 s ke DeiEysed bty ndabgut 2 1853 ke

npiditfiagd Hya®Bkatgedi um whi ch excl udes the fol | owi ng
conmponents sodi um bi carbonate, buffer, nono-basic

sodi unityme sphediment the eellquiture aneriym hama sPiehakout Gfp 8. In another

OSABddithdnkt )théf&memﬁ&@hed@nwm%%ﬂom BfiftoABRosacchari de
gl ucose; about m/kg or 110 to 130 ng/L

ferri cliqne .eﬁtbedlmalﬁdm cedl quaurs medijupichag psmojalityofiaoygs i ¢p 450
rﬁmm nqmnotmfra{e ehibSdibieh, m@@apéulmé ﬂ& ﬁ{s%gmlam of about 373 to
drous ucose; about 0.1 L-g %
%%mOQW%é 2 g/ kg sodi um blcarbonate about | to 2

g; tg Eﬁ%ﬁlcgﬂggﬁ&a%{’)%é r?/ %gﬁ%ﬁgﬁngl%gc?o?r}p&%e %ahgtre%ate. In one
NetrbdirgHp,0he gl gultur@ mgditm|furghek cpnivaizédp@ethofieRdg, ezb @bdut 120 mL/kg.

T T -

pindskg- based hydrol ysate. |n anot her errbodl ment, the

cell c m_of the .inven . o
conpri glein%aﬁﬁg%%?ﬁ{ t(%)cl) E&teg} wfngh 18 £ rlﬁzss?jl m ec lg ]%F'feklé a%Pntlbody, or
12111ig415bingihg fragment therwof. rlaoeg erativdintent tifs amhliddg, mranﬂg’&n-bmdmg

gﬁ/; nt, gre Ef::?‘?}ggtg' galﬂ'ltl ggrl %%ne%%@ulg %opf ﬁ%nother embodiment,

g&fdtaﬁmmea aRtisddy, ola&lggﬁmdﬁlg@agmrbu@%b@%ﬂ h@@éﬁ%ﬂ-
HEPES; about 45 g/ k about 1.0 g/k

PTUFBW‘%’O#Y epludinge for eww@c ths fdlgydmrrgp Ry mmmqgns D2E7
%%‘mlgna‘%?’ fn e&n%ﬂlergénlﬁﬂdmyg\zmp g.ﬂhb% %ra@t%gﬁ'%méqig%ra fent thereof, is

glk% east - based sate; dnd a
gamangiflikcl %Pﬁmn-ﬂabge@tthr mply@az & fully huwaantinibeldi aren anti-IL-18
t heine®l | cul ture medi um has a pH of about 6 to 8. In

anot her enbodi ment, the cell culture nediumhas a pH

of aboilhe ifvepgion dswianGdes larmetirod o€ pilodutiingsrproteinhe. g¢ eh hntibody or

n&% ﬁmﬂ;ﬁgb anot rleg g‘%@ njél g)célm%n? " Qrtéw e C g‘f {eﬂ COT?'B figing a nucleic

medd emmdhagtho smmna leigt, yntitfodg bhoai tellacﬁBurb medlﬂlﬁ@rmm kagein. In one

T f th venti.on further
o Ot T4 ol PPE St .08 chBME B B A" BBt o
c aritibudles nExhitigen Hinding feagneotsirered £ svhivh mingthe @xﬂt&d umngth.e methods and

bout .1-10 1.k th t h
cttbotea e Rionafmaps BeLe b pdstf o agibody,an anc
aliow antibsdy, armtaéllﬁgnJEnocre@p@frm Reftibodyhe protein which

is expressed in the cell culture is an_antibod or
pfn one embocP ment, the 1nvent10n furéfller comprises isolating the %rotem from the cell

culture media, e.g., cell culture production media, described herein.
' In one embodiment, the cell culture media and methods of the invention are for culturing
mammalian cells, including Chinese Hamster Ovary (CHO) cells.



anti gen-binding fragnent thereof. In one enbodi nent,
the anti body, or antigen-binding fragnent thereof, is

w@pooaisisiTNFa anti body or an anti-EPO R anti boRgT/U$2907/020027

anot her enbodi nent, the anti - TNFa anti body, or
ant i ge 1 ndi. n.gslf her

ant i 100 ec?la S 1o Wcr@%ﬂﬁydf%n@ﬂ}' pifhe cell

'huﬂﬁrbrﬁédiadeI&‘ﬂfBadﬂmlhbody is D2E7 (adalimumab). In yet

anot her, enbodi e anti bod ant j gen-bi ndj n

oo PRERaB RS provids i Jmprovid fod Bt metho A Fid i cultre

amedib eshyproduigg ph@te[i@ ifmhrdinh NYanltdllBiltudd) b g, | CGHG IR ORBaspect of the
The invention also i ncl udes a

ﬁ{gl}}/%%fél:ghgg-as {l A bﬁgodaofrgmgp@pg]a p@teugcompgﬁn&ﬁ\t tugwspa@fnahan cells
apdhyaRk lalnla@lble dcil endolinp tepest&Rtn a &9%@ b&.g;rghagfa%m Bfture

a manmalian cell conprising a nucleic encodi ng

t Aedystign gediumpang feeding thepammalian callschy addiag pbmf@lymnunhment
p§cﬁ1§tﬁﬁta§&ja B&hRinAchnidt AMRion &IRE i Elthre dhfi £k e‘ﬁB}i UbMefein the
mediumis a cell culture production nmedi um Exp
ohydrelptaterprirhment splutign corgertseiticityo ﬂtf&garrblmﬂsantm?é*(bwﬁ hydrolysates,
Wi hab B R)@eilp ij‘ﬂﬁ&q usi ng the methods and

conposi ti ns o I nvention include an anti-1L-18

ant i bo#yonegmbedimentTthe-basalrenfithoebpt sodution nerpriseyd a ddcentrated basal
a d
LAt 0 A, BTG AR o FRE on AL B30 o,

i asphrginpgnd placqse.olnestilh aﬁqﬂmwmh@hmem the lgasiltmedimmis #F £HO.

f“ n 9. o ;1 e ﬁ:«#s eg'\ﬂl)&ntﬁ%rﬁ t@% R}ddfglf' a?erk regt sr?gugl%g corrﬁ%%es 3 ﬁr%{dhg}fdrolysate
ofvhich & riohdezived fromampant erantamhtaljandragsecqmd plant-based hydtolysate. In one

i ncl udi n i nese Ha er ar CHO [ls

RIS R Beb S Shas e o AR Okl s plan-based
i hydrelges isa Ghusttesal Hyldrobisete. Duwae ymbédiodnt,abd plantibased hydrblysate is a
thoe cel I drqyl tture nedi a descri bed herein. The

[ \?'erﬁits ﬁ' $ye provi des an inproved fed batch nethod

an d relndne @n‘tbedlinemutlhé piiotcin Wiich B ptadacediOahumtiB@y Déraheded Hinding

n l i cel | ture, ., . CHO cells. One .
. By R € i A oo s b ROTIRRHEToy which may be used
pmﬁma B&cﬁmﬁ&@ds&if&eﬁﬂéﬁﬁdnﬁhﬂﬁie%'ahmﬂ alRyBaR | an ARti-IL-12
conpri.sing a nucleic acid encodqlE[rll)arthe rote| n

i ﬁ““z?%)él‘ﬂ‘ antisiLe {y atibogdypandan apti-EP @ apcepter (EPRrR) antibody.

pr oduc Thémvenaeh indhudanted BR6H HEhdd T prRAIR A@sﬁmqwasanﬁwody,
addi ng a hydrol ysate enrichnent solution and a basal

eHrludnadht xapplgifelly husmap gati-TNFp agihody, push asjadaligpumab, icpmprising
D@Jmlﬁﬂg chhge ﬂaﬁls&hévariﬂ YEHIQ) %@L dtnpeiink Q'B{i@élf %@Ed&é&:ﬁé‘me anti-
rises at least two different non-ani ma
n?@ PRtibadein a celf gelire qomprising2 pelloqultiui praslugtion anedinh; andhfeeding the
) {
22%0?«{32 " %mcg a hgﬂ‘?})’pﬁé %‘rbgrgéar}t g&l{?@cgl and % Ib% e%cl%rﬁent solution to the
epdilowitwie during diémdpesigl, veherdincthebasal @ublumemt)whttmnpommss @basal

gﬁ%@hxg?%gémﬂg%]a %i&ro 'aﬁgv F}ldthgh)?{ﬁcﬁ?s%te eﬂﬁchﬁg‘d so}utlon ﬁompnses at
elvbsﬁdsivmmerenttm-ahlyr@l-bdsy‘isbudeolmates chehethdt tieaint{TNFa antibody is
c 1'3815& ges a first hydrolysate which is not derived

oma plant or an animal and a second pl ant-based
hy dr ol ¥heaineentibmalenfeatures a fed batch method of producing an anti-TNFo, antibody

comprising culturing CHO cells comprising a nucleic acid encoding the anti-TNFa antibody in a
cell culture comprising a cell culture production medium comprising a at least 1-5 g/L, e.g., 2.0
g/L of glucose, wherein the concentration of glucose is controlled by adding glucose to the cell

culture production medium as required to maintain a concentration of at least 1-5 g/L, e.g., 2.0



enbodi nent, the hydrol ysate which is not derived from
a plant or an animal and a plant-based hydrolysate is
w@20p8@3ts1based hydrol ysate. I n one enbodi nent, PC€T1ES2007/020027
plant based hydrol ysate is a ? y- based hydrolysate In
a%tg

gn ggjsle T ggthemné E}W%—?ﬁt”] &flﬁ 6y ng 3 %ﬁ!?r Iy d %ggchment solution and a

Eh;&ﬁlrﬂnﬁﬁmmﬁt soiitioh erkhe sell calture difirggeavir Mioﬂ,g)vl&&ﬁﬁ 1h©Bssal enrichment

reof , which be used in t e, fed t me
& P28 ComBBEE § BFAa ek ar i And s TAGER ey drolysate
agdrichmént dtuidit doﬁfpﬂyes aflBasttwol dififdrent Ao ArimRIOBkYed 1/atblyRktes, such that
aﬁ‘& recg) 3 Ecﬁpo R) anti body. The invention
i Fo agtbadyispiaduerdi hod of produci ng an anti - TNFa
ant i boghyone emB6ditert Be invEtioR iﬁ'&ﬁiﬂbﬂuﬁhé‘r lﬂécloyeriﬁg fRAnti-TNFo antibody.
anti-TNFa ant.i bodg/ such as adal i mnunab npri si ng

cul tur qdipsnt. dhe cel} gpliprg '@FE}}“I%deﬂt Iaée"éilﬁF?ﬁF? Engigg from

aagijzetbgga@edg 833(}?le ng the anti- TNFa anti body in a
cell culture conprisi 2;31 a cell culture production
medi unin &R gmpedinPrighe prll cultimoprdndtion medigs mginggined between 20 and

hhﬂ%ﬁls%‘}@ﬁ%xf%eﬁl&Q%%o@%%tﬂs%eaw gfénbasal enri chment
solution to culture during a tine period,

wher ei i engembedimpntethe psstodesity ofghe eelliculture progndtionp medium is maintained
bg§aj§POM|cumnng§ 2 Agie sehthodlucose, andwherein the

hydr sate enrichment solution conprises at |east
two di bf@eembodimentathe hydrolpatedrithmnbiopsian esmprisechfitstiptrolysate

t Gzﬂxcﬁ‘ Uilo dfvéd ﬁ% %ﬂgg cgr aﬁ aniR{aﬁ%l@%%?ConJ ggﬁ Ctﬁgneecﬂ}gd%ilysate In yet

al so eat ures a

aaotheT ptrbodamenit, ochyy drodyate mihgsh agnat d¢rtvwd from aq:ﬂmt omdnl agimal and a plant-
C n n h ant TNE

agztfgg%fggfr(ﬁ?sa% iy géastl b%se%‘}\ergrogrszgcg dn%rsgg :éuho%her €m quen lt{xe u;}l%nt-based
phyrhiuyiateana myebasmh hydmfysatei Ingna embodlmaﬁtthé.h)ﬁircgj'shte eemglm,ent solution

/ S erein t 9
o esde @b SR MIPE, B 30,5 ARAGRE HEL totbafigyarotestoan
c abmu?%ﬂﬁgzﬂcg),cetg d)ﬁ) 0880 ghe,af a yegubasathyidomlysaten freona embodiment, the

ati.qn o | east . 1- [l.~e.4d., 2.0 WO
S BREAR s Hincl soioh SARistibottp-2yPichsr e £ Fh0g8a80 gy ofa sov-
f baseld IngirdlysateGhiDatiat 753 0yp/lad di g) §50to$el pkb,yof atyeast-based hydrolysate.
enri chnent solution and a basal enrichment sol ution
to the cell culture during a tinme period, wherein the

basal mﬂeehhadimentsmébdshloﬁbdﬂmnﬁrPiFﬂfBOa basal nedi um

ot cnLHE wBM e B PRt i b of Pod S 105

n 0 n an Iﬂmll abaﬁadnibydmeﬁtyﬁaﬁﬂs periodQifi tHeféd batdhiethod is between about 9
TNFa @dgé is produced. In one enbodi nent, the
nqa?'soﬂ ‘further recovering the anti-TNFa

ant i bothyyet ario[hey ethboaiifink) €lic LAKHD Ot chRBit solutién i§ 8lided wdh& é’dllQ:ulture
a terrper ture ranging from about

ultureg at
5 Brogictign 516311“@5)“1% leash opsifd therfRllaiRgfaYs of e time ptricdPa . Day 6. Day
p DOl Diayy ON HRAEE BriibddSméhRithY IB/dFBRatk @ﬁﬂ&ﬁl@m?sgluﬁ&dls a@Re¥qo the cell

sol v oxygen, at about 30% di ssol ved oxygen
ol atE0R A of By & B e ey A deg T OE e SegipbR

pr od ucin g aﬁaﬂér%ﬂﬂbbcﬁm&&' et ﬁz’d'b@t@h mlethb@UEIRRY CothfYRes adjusting the pH of
cylturing to no nore than 500 mOsm
the cell culture production medium according to a pH linear ramp, wherein the pH linear ramp

comprises starting from a pH of about 6.5-8, e.g., 7.1 to 7.2 and resulting in a final pH of about
6.5-7.0, e.g.,, 6.9. In one embodiment, the pH linear ramp is adjusted over a period of at least

about 24 hours. In another embodiment, the pH linear ramp is adjusted over a period of at least



In one enbodi nent, the hydrolysate enrichnment sol ution
conprises a first hydrolysate which is not derived

w0 e@s0385pt ant or an ani mal and a second pl ant - PE@FE82007/020027
hydrol ysate. An yet another eghodi nent, the

hy,d t Leh | t .derj Zg |l ant i
ARV S b G LR foPl Pls oBleamroto
hyshuoVykamte. I n still another enbodi ment, the

pl ant - hased _.hydrol te is a soy-based hydrgl ysate.

In one ‘?‘HB?S%W’I‘% g’ﬁ? ‘ﬂ%ﬁ@“wﬂg &efﬁlg%/‘gméerﬂ“?dé%#é‘fﬂ%eg ET‘ Eipiinythe fed batch
C alsthiod,tesg., @818 EulfukePrbductidn @EMh cSRpridi3 aGndddicdDagh] medi®R which
to‘%%@ /ggr-of a soy- based hydrol¥sate and about _

7RCHI6S Eg'? owing gomparishts sefiam bicgrbrugite, Byffes, Henedhasip sadim phosphate,
h¥idbagic ¥6ditR phdsPhadd) @n BsHRN&HHTRBAlatok, AQurtA¥AE Qhd/MBfdRaccharide glucose;
enri chment sol uti on conprises about 50-280

/ kg, .g.,
> Beput tooimidhei 110 140 Sig{L FpiesBepis: gomb jobmb/kand | Gisgidimee

7 R HHBinHt Kimarfinghlin; 3 ) -
hydr ol,;/lsat e. | E olﬁ’ea]ag%botgigg%ta;gﬁms%gggsleyﬁgg%%?n@ﬁ?k -

famying; ahoat biepbetkgodium hiepsbanatsaboutilyto 3iefeHERES: abaubito 3 g/kg

h&@CR bt 0! i ! | 'H,0,
LR o1 e PRt n oY D ARSI, 0110

b sfkgded b0 paboptB tpd 2 @hgyeaspbasgbhpdrolysategandsibout § ty 81/kg plant-
agg&@ﬁﬁhﬁgﬁﬂpi femboliteR@8@lelNr i chment solution is
e

added to cell culture’ production nedi umon at
| eelbqultnig@ragpctionancdivim eomipnigesdepgdified basahmedinmpabpetr li0ddnl/kg or 122.45

4 : - LfEn
R e L, 28k SRR BT o 70 st

c efhydrogsiglnease apous @138 o ©H9 grkel Ligmtamindabout 1.6[3Ag sédiumrbicarbonate;

. Qf ' erni od. 1| ill it her,
i A0 TREEC, 155 TR, B Bl £50 5 003000
agfka daHRD tHO; phdund.43 toeddetkd NHP O () rabeln ¢ 0.7 @fkg yeast-based
| C i H |jnear ra erein the pH
| FEAC Rl Hollh 4.8 72 DU LRREASTRIEE of "about
6. 5- 8, The pventidn dls¢ provide afidibatesaéthodd praducing amaiti-Ipi axtibody,

about  6.5-7..0, ., 6.9, ope enbodi t he .pH .
. ek i st By e [0 BT 0 i cutring
albbigx cellsicdnquismg anncleit adith ecoding the ianhiotly intdvell pidtiré €@dprising a cell

ra i S adj.usted over,.a peri.nd of at |east, WD ) .
SR st R e R BEEH0 e R Bhitin€ S Ris-Aigisrecoiphment solution
stnd 4 baaal ebrfichmentnsbmdom®nhe cetl keltypdkhiring @aimerpanAsd, mherein the basal
adj ust e ver a period o bout 72 .hours. The .
" BB S b el e R reeinty Hieityeding andpheseinthe
d h{&ﬁdﬁl&h&&nﬁgﬁﬁnﬂsdhnioh g&mﬁrﬁ;@s fHadasthiwo ﬂiffefbﬂﬂraqnf&gnﬁraal-kl;ﬁﬁh :hydrosylates,
cul t ur ro i or i um conprising a nodified basa
w@&%ﬁﬁ?ﬁﬁ?@%ﬂﬁéigﬁﬁgggIF%@C? | | owi ng conponents sodi um
(tj)l C gr bar l@ie%xcrll_bbdifnﬁlﬁ[ the gﬁlﬂﬁlyﬁ&%n' ﬁc}ﬁ&id{ domitieh ﬂﬁﬂh@ﬁioﬂ\l prises glucose.

i -basic sodiu osphate, an osmmlarity. regul ator, a
surfacbhﬂ??mhﬂghgﬁﬁigHW@ﬁﬁPP@%‘ Eﬁ?d?@?ﬂnﬁ tigfL{ Hantigody.
ngy/ kg of ont tRbbdmdROtheBdlLeuft@t lid dultbred htad tBipfRtdtraningFrofh about 32 to

or 10 to 14 ng/ kg reconbinant human insulin;
gkéﬁgeg*?ém@gﬁfkg anhydrous gl ucose; about 0.1 to 1

9/ kg Lin &HenBodiment o B WtvertidnOths cAl dafhurd PRidEon medium is maintained at
bj carbonate; about 1 to 3 g/ kg HEPES, about 2 to 3

gP@eend85% dissglyed oxyeen, 622 atgbry 4Pqdissplived exyesr. about

0. 01 t @ Rt dnofek emDAREBO I L PculphOptbdftidn 710difm has HHI 8F about 6.7 to
Na2HPO4-7H2G, about 8 to 12 g/ kg yeast - based

hydrol ysate; and about 6 to 8 g/ kg pl ant -
In a further embodiment of the invention, the hydrolysate enrichment solution comprises

a hydrolysate which is not derived from a plant or an animal and a plant-based hydrolysate. In



based hydrol ysate. I n one enbodi nent, the cell cel

cul ture production nedi um conprises nodified basal
wore@sisgsiabout 10.0 m/ kg or 122.45 nyg/L ferrPCr/Us2007/020027

citrate; about 6.0 nL/kg or 12, /kg reconbi nant human

| nsel('lflnllobgd n}%ﬁto te hg?rg{ygaijﬁk %lélpﬁ %ﬁ{e%l%gdsgclg}l{ E glsé.gfood%g %ﬁ)lﬁnalols ggeast-based
bhmﬁlmtbaﬂmanotl&b etulsodim&t gﬁd@mﬂﬁ%&hycﬁbl@tﬂe 12 addy- lgis&glydrolysate In
about

%@bout ﬂfP %ﬁa'%n%tc fflt ﬁ%uWQnSIStS essentlalgf of about 50-
NaZHEKY . £12 69 toaho @ﬂ(g,l&azoﬁbiésd yﬁl&ﬂysafémdt 75-300, e.g., 250 to 280 g/kg

T L3Rl AN ADOU 001 19070 9LKEL P! ARASE it nother

naﬁmmn@lft thy 19ty shig emvichaidht soluhé:?ccﬁﬁlﬂris&%%’ut 504299 Q/kgse, g., 1500 180
a fully human 2 antibody (e.

y
8’? gggk&% lwér%gsa%mbpwr”ri?‘) B0 &0 389 &élﬁﬁﬁf @.ygashaasad
nuydr&y@tea&mdab&&qosﬂynge & Neroant/i, R e cdsB Iiforfe @hboditeAtUfhE basal

conprising a cell —culture production medium feeding
t FEChynent selptian aoypEsrg i basabmpRiem.cispasegine, andraluchrent

sol uti Byet %qleﬁergﬁﬁlﬁhen? Rid &Qﬁ%ﬁﬁchﬁx@ﬁtl%l'u 5}1 ﬁa@ a?Pﬁ)f G6duk 9- 10, e.g,

culture during a tine period, wherein t

ephout hiend a@@ﬂmpﬂarwofcabﬁwlﬂ%@ 1300z 0sm. heajfunhqr embodiment, the basal
ARRALAT BE basaﬂgmghru&muuowpw’f!ﬁbe' n the hydrolysate

enri chment solution conprises at [east two different
non- animene ciphedinienytlie imy periodof the feddiatoh meethod ficbetween 14-15 days.

anti - | gl AbbAM ﬂléb&él%ﬁﬂ&ﬁlgem %oﬂm% & aﬂﬁéaqghg‘%@ﬁ cutfult§ production

hydr ol ysate enri chhent tion urt er conprises
gimgdinmevery pthendsy begituing ereday,> of e timpveried.on al so

i ncl udgsy .68 cﬁfn%rﬁ% {hlg? v@n%dn 1!11!5 ﬁ%ﬂ:@?gake g;g&{menp sotiton is added to the

enbodi nent, ﬁe ceI ture
t eslpaitare m@umm gnedgmf W@lm dap b@ﬁlm@% dnglay 8 8f B time ger,lod In still another

agﬁw thg thd thsfl Rt Ioﬁg %fthet lpy%rob?%t% rcl,ltlrll %mg{xt sol%tlon are added to

Cure product ron nedi ams il
bétwéé@@&p@@ﬁ@ﬂhm@hmdvmx@agéagmmngon dagts cﬁ ﬂmmﬁneékﬁ%d

di ssol e et angt
cul tur Eﬁep‘%‘ 0t ug fglg)onmnl ST §‘§ %'ﬁ?lgfmegﬁ?o Yo e‘gﬁelr?}n n the fed batch
7m2thocl e gacdllLnuttive Iprddmhmd Irrmﬂmtn cmfnphkiﬁg 4 migdifitd Mal niiddéim excluding the
sate enr C t N CO
o1y SBEorilp sFONTE CiBOath il PR St pippotate, dbasi
amdmni plasghate, ol @nto}ahg%e%lg%tmdﬂ slirKaﬁﬁﬁtﬁandlmt)nmcchande gluCﬁ)se about 8 to
t he .
COAPIRS g e S e abou o P BiAE B Lig Tkt Reombinant
almnml indulin;aby@33b 9 lpAgashydrons platoss; aibeut Ol Ino al’gﬂigh.eglutanune about 1 to

g HREPSTRD e ot Py 2 s LR i URCH sbout 01102 g

hphironicy568; abain 00T ke b g/kg NaHIFOH, 00 it sd. Stoelsglagmazaipby 7H,0; about

O%y’ gaé}% a’lei?ﬁﬁ%fplgsat%aﬂ%ﬁbov@g tgt g 18 %bw{re;yszgeo In one

géﬂ(@)dugcfnt ahey@ﬂ/ﬁtltlbélplﬁﬂ’uchyﬂmeﬁlﬂliﬁ%blﬁpnsl'é?ﬂ)oab%h 1102 192 .45 mg/L
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st oo o B T3 B b s ghout 7.0 ke
Cﬁﬂi}?ﬂﬂoﬁﬁ@u@b@ @50@@5@&50 9 ¥k LBlfhminel g&ut P63A8 socﬁ(nlﬁ glcarbonate
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Sthono) RS PSR v ks Nacabory s Plhsvaicdibtiabont 603 to .04
9 g NﬁHQOrH%Ot sboit @430 04 AUEIRPO - TH DI SR PO L AR Plast-based

basal
hydrolysate and about 6.9 to 7.0 g/kg plant-based hydrolysate.




enri chnment sol ution conprises a basal nedi um
asparagi ne, and glucose. In yet another enbodi nent,

wo b@siozssat enri chment solution has a pH of aboetT/@52107/020027
e.g., about 9.7, and an osnol apity of about 1400 to

1500 basal di u

1500, TR kot e AR IR gl oA g oS e st
e ﬂlbmélembﬂdlmeiithﬁe largeacqle cdliadiat i dieatdrakhnbég 10 e bhadthes

bet n 14- 113{ %/"i Ln one, e q nt, the basal

eﬁ‘?1 cefl culpeiis @ ?"6 e cell culture

pr oduc Thé®iventod hld@in@\/ﬂésycoﬁﬂ)hﬁﬁor%éﬁ PeMioAYWINEh 2B adl@Magtous because
of, the t.ine Eerl od. .1 n.one enbodi nent of the

i Hhyss oGNS Rrpdde A sambinption of naRiepts fihengsolytion( Fhs inveation includes a

a@éteindtion Fde@ solc@dnl comphiding Budds8 dWalal MEditR ARy fc‘i&’otﬁ’éi‘ﬂlan
begllnnlng on day 6 of the tine Bﬁ;’lo‘j I'n still

anda drastrvwe diffetrennagzaaimal Based ydieliates ofpt i on  aifyention also
t RRAYH QmbaRtich R dRHER %nsﬁﬁ’ﬂé"ésbe‘ﬂﬂal@r& gﬁx@gs%da faRal nfelfim; an

cell culture productl on nmedi um every "day begi nni ng on

daping agi otheethen glatapine; ad at tepss twaiEerentawn-anio! hased hydeolysates.

usi N9 fhgheCRibbdifidhtt ﬂiE SclSlifondes £ pIBELLOIES §iB .4 N the
fed batch nethod g.,cell culture production nedium

conpri ¥ #1§ cabadidicnt @a combination gt selutéonciometiseg abdut 100 to 250 g/kg
f elub QW Bbne 9&99&&&&%«?&&&%% fe Banaheo Pr‘rkfei {hE amino acid
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abantbdut #8NTU. 0. 44 g/ kg Na2HPO4- 7H2O, about 10. 7 g/ kg

east - hased hydrol ysat d about 6.9 to 7.0
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ke B by B beRIc Frigh & npt apimal-basadeor plagteirsqdand a|se§gnd plant-based

hydrolysate. In one embodiment, the hydrolysate which is not animal-based or plant-based is a




i ncl udes a conbi nation feed sol ution consisting
essentially of glucose; a basal nedium an amno acid

w@ehen3xshan gl utam ne; and at | east two differBei/US2007/020027

non- ani mal based hydrolysates in one enbodi nent, the
60t

R Ryt s S Do iR 2 s basca

ahydublysh®0 to 250 g/ kg glucose. In one enbodinent, the

O e S5O0 8, LTS oo i
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The invention also features a method of increasing the productivity of a CHO cell line

producing an IgG1 antibody by increasing the final titer comprising: adding sodium butyrate;
and adding N-acetylcysteine. In one embodiment, the IgG1 antibody is anti-IL-18. In one
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enbodi nent, such a process results in at least 2 g/L
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thod] of the invention conprises nonitoring the
gl"0%BRE | evel in the cell culture medium including,

moni t oTheMpllowing gkdnghs @xdnpligy mﬁ@oxteh adetholls 4nd cﬂiﬂﬁ&hﬂyhﬁﬁﬂ culturing

at bet ween. 0. nbodi .ment
By RG ARk Beihals ool SrPGHOT, fo pising bilogics n
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anplify the transfected genes and increase yield of
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6 LAty source

The most abundant monosaccharide in the medium was glucose (D-glucose) and was

supplemented as needed. The starting concentration in the cell culture medium ranged from 3.5



The goal of the nodifications was to allow increasing
concentrations of Part A of the cell culture medium
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efé;i caci ous. These becane sone of the conponents
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Phvfferpaley inglbdrs ISodiomdaruvatg KE1HI0IYad endlS- [25hydrokyetbil] pipérazine-N’-[2-

OGRS MRS/ Shrected
conmponents w t hout sodi um WO 2008/ 033517

i ?Bglgg ééir'i A~ Glutarming was includéd'in Part C, é..; 0.2 to 0.4 (0.29) #/L in the cell culture

. medinm. containing original RairtcAaarddndtod, 7, - RESR, irathéelcdilhvaltire aRdium
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The following provides additional components that may be added to the cell culture
medium. It should be noted that additional components that may be added are not limited to the

examples provided below.

Additional peptides
Putrescine HCI salt, which aids in maintaining Endoplasmic reticulum structure and
growth specific to CHO cell lines, was added from 0.4 to 1.65 mg/L to the Basal medium.
Glutathione (a tripeptide) was added in amounts ranging from 0.5 to 2.0 mg/L. 2-
Mercaptoethanol was also added to 3.6mg/L, act as reducing agents in maintaining sulfhydryls
and binds and transport various metals like copper. It reduces dehydroascorbate and cystine and

regenerates ascorbate and cysteine.

Methotrexate:
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and plant extracts at varying concentrations up to gram quantities per liter were also used.

Amino acids

The cell culture medium had amount ranges of amino acids as described herein. Two
amino acids, Asparagine and glutamine, were added in greater starting concentrations than the
other amino acids as they quickly become limiting nutrients during the course of CHO cell
culture. Asparagine in particular is about 0.4 to 0.5 g/kg in the basal medium.

While asparagine was a component in Part A (including both original and modified PF
CHO), the concentration of asparagine was increased by supplementing it into the cell culture

medium.

The cell culture medium was capable of supporting CHO growth from very low initial
densities to over 1.0 x 107 cells/mL for a number of days depending on the concentration of the
components with purpose and cellular effect of the media desired. The CHO process additionally
included a growth phase and a production phase as described in later sections, and required
different ranges of components. However the cell culture medium formulation proportions and

identities remained the same.

Final preparation of CHO cell media

Preparation of the improved cell culture medium required addition of various
components in a particular order with pH adjustments using a base or acid at particular times.
Base in the form of NaOH was added as the Part A basal concentration increased to aid in the
dissolution of the amino acids in the formulation to a maximum pH of 10. The pH was brought

down to minimum of 7.0 as the Hydrolysates were added using acid in the form of HCl. Further
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With respect to the modified basal medium which is salt-free and has reduced vitamins,

referenced above, the vitamin amount is reduced one third relative to unmodified basal medium,

described above as RM-003, or modified salt-free basal medium, described above as RM-230.

Thus, a reduced vitamin basal medium, as described above, has one third the amount of vitamins

as RM-003 and RM-230. When used in amounts given in the above table, the final

concentration of vitamins in the media is reduced to a third, in contrast to having used RM-003
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R L body 1o brodaction awediie 3xP (SR-372) for a final titer of
approximately 1 g/L. The high titer process used 4xP (SR-382) as the production medium to
reach a final titer of approximately 2 g/L. The production medium used for anti-EPO/R
production was identical to SR-286, but a 1xP medium (SR-274) was used for cell growth. All

media are described in Tables 4 and 5.

Example 1.5: Cell Culture Processes for Producing Antibodies in Mammalian Cells

The medium disclosed above was also developed into two production platforms used in
two projects for culturing mammalian, i.e., CHO, cells. The first platform was developed using
the similar medium composition as described in the modified production medium described in
Tables 2-4 above, with the only difference being in the temperature used for cell culture. This
platform was used for the production of anti-IL18 antibody as well as the production of anti-
erythropoietin receptor (anti-EPO/R). The second medium platform further strengthening the
nutritional components, was used for high-titer anti-IL18 production, to achieve higher
volumetric antibody productivity.

All antibodies, including anti-IL-12, anti-IL-18 and anti-EPO/R antibodies were fully
human IgG1 antibodies expressed by transfected dhfr(-) CHO cell lines as described previously.
These cell lines were cultivated in suspension and without the aid of bovine source serum or
other animal source materials.

To produce anti-IL 18 antibodies, the anti-IL 18 expressing CHO cell line, was
cultivated in a growth medium, herein referred to as SR-371. Medium SR-371 was used to
support higher cell productivity with moderate cell growth. Once the cél] density reached the
transfer criteria, the cells were transferred into the production medium (SR-372) to start the

production stage.
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anti body [(HEPES 874 Raw  Materi al ABT-874 ABT—%/Lq 189l
ABT- 874 ARI374 ABT-—874 ABT—874—ABT-8+ Jrﬁﬁ.g./l_ E-at a5 gL
SR- 383 SF%&E?‘(P’ol&h‘mé’r"fsa NF) 1.0g/L 1.0g/L
NaH,PO4eH,0 : 0.031 g/L 0.031 g/L
Na;HPO4e7H,0 0.436 g/L 0.436 g/L
Bacto TC Yeastolate 409/l 10.7 g/l
Phytone Peptone 2579 ¢g/L 6.92 g/L
Methotrexate, 2 mM 0.05 mL/L 0.05 mL/L
NaOH, 2N 3.5ml/L 5.67 mL/L
HCI, 2N 2.91 g/L 2.5 mUL
Final pH 710-7.20 | 7.10-7.20
Final osmolality (mOsmo/kg) 373 - 403 373 - 403

The temperature was maintained at 35°C throughout the culture. Additional 4 g/L of

glucose was added when the cell culture glucose level was below 2 g/L.

A similar process was also employed for the anti-EPO/R antibody production.

However, a leaner medium (SR-274) was used for cell growth in the seed train. Medium SR-
286, the same medium used for Humira production, was used at the production stage for anti-
EPO/R antibody (Table 6). Growth medium SR-274 was used in seed train and seed reactors.

Production medium SR-286 was used in 3000-liter production bioreactor.



Medi a Name, on # growth Production Feed u feed
SR-274 SR-273 SR-272 Final pH, 6.5-6.9 6.5-6.9
W@ 2®863%17 i nal Csnol ari : 265 282 265-282 265- 2821/USAN1/020027
A-: unnodi fied- original- nng cially available
Ak%. L é A

NA Part A (|\/defI ed) salt-free & reduced vitam ns
tM322 A 7.89 a/kg 21.0 a/kg 7.89 oa/kg A NA A Part B:
Ferric ci|tGompronedhel ated | ron source -(J04Gt®vthi/ k Ptéduction
m./ kg NA|10 nL/kg 10 ni/kg 10 nli/ kg 10 |[mimé&djumPal t nfédium
Bovi ne rlansferrin: Aninmal source Fe dar srRe74 SR 0SsR-#86

NA NA A APRSHYParf Nl RNIBHE T ReCOMhImant {545 dikd KU N/A
[2;3] N OG'r R L S U A N Y WY
) (4 m) & Barl B o gals Sospgon ankydr1rq "#-V’Kq w1 mLKg

7.0 gl kg [ResoqPiRat dumaninsilin 200 g/ kg o/ Kg gl KRg/KDD gl mo/Kg
WO 2008/ Q3BBtgsep@ihydispn07/ 020027 62 Raw At5ra/kd 7.0 g/Kg
ABT- 874 ABIg@a@inABT- 874 ABT-874 ABI- 874 ARdo g [T- 6584 giKg |
Car bon sdgoaRnrBidaioagteNne. Am no ACl d gnd _ ARy 1.6 g/Kg

source RWHERESD- 876 g/ kg 0. 584 gr kg NATO- 584 KO- 219829,,(9

g/ kg 0. 29 (Na@lli\g 0—292—gtk NA 2.45 giKg
Pluronic F-68 (Poloxamer 188, NF) N/A 1.0 g/Kg
NaH,PO4eH,0 N/A | 0.031 g/Kg
Na,HPO4¢7H,0 N/A | 0.436 g/Kg
Bacto TC yeastolate 2.0 g/Kg 10.7 g/Kg
Phytone peptone N/A 6.92 g/Kg
Methotrexate, 2 mM 0.25 mL/Kg N/A
NaOH, 2 N As needed | 5.67 mL/Kg
HCI, 2N As needed 2.5 mUL/Kg
Final pH 7.20+0.10 ( 7.151+0.05
Final osmolality (mOsmo/kg) 320 + 20 388 + 15

Growth medium SR-274 was used in spinner flasks, Wave bag, 100 L seed bioreactor
Z-4605 and the initial stage of 575 L culture in the 3000 L production bioreactor Z-3600.
Production medium SR-286 was used in 3000 L production bioreactor Z-3600 only.

The production media SR-286 and SR-372 consisted of similar medium components as
listed in Tables 5 and 6 but with different level of MTX (0 nM for SR-286 and 100 nM for SR-
372).

An improved process was developed for anti-IL18 production to obtain higher
productivity. This new process, Process B, introduced a new medium for extending cell culture
longevity and increasing antibody volumetric productivity. The production medium (SR-382)
was different from the previous production media on the amount of nutrients used at the
production stage. The full composition of SR-382 is deécribed in Table 7. In the new process
for anti-IL18 production, although cells were still cultivated in medium SR-371 during the seed
train, medium SR-372 was used in the seed bioreactor one-step before the production stage.
Cells were then cultivated in medium SR-382 at the production stage with a temperature shift
from 35°C to 33°C to prolong the cell culture longevity therefore extending the effects of
medium SR-382 to the cells.



Sodi um Bi car bonate: Buffer: C02-pH regul ator RM 077
1.60 g/kg 1.60 g/kg NA 1.6 g/kg 1.6 g/kg 1.6 g/kg 1.6
W@200§/0333E'5 Organic offer RM090 1.80 g/ kg 1. 8PChURIpON#R0027
.8 g/kg AAA 4ad (Salt): Oégml arity regul ator
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hyt one Peptone: | ant-Soy Source drol sate -238 .579
g/ kg 6.92 g/kg 41.0 g/kg 6.92 g/kg 4A A A O her
C Wal1e M WosnpositiéBvf ulbur® Sned{aHa |ANGITAB PH&lss B
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et hot|[rexate: Selective in the S R.371 SR-372 SR.382
PFCHO Part A, special salt-free 5.26 g/L 7.89 g/L. 10.52 g/L
formulation
PFCHO Part B (ferric citrate stock 10 mUL 10 mL/L 10 mU/L
solution)
Recombinant human insulin 7.76 mg/L 13 mg/L 13 mU/L
Dextrose, anhydrous - 7.0g/L 7.0g/L 7.0g/L
L-glutamine 0.876 g/L 0.584 g/L 0.584 g/L
Sodium bicarbonate 1.6 g/l 1.6 g/L 169/l
HEPES 1.8 g/L 1.8g/L 1.8g/L
NaCl 2.67 g/L 245g/L Og/L
Pluronic F-68 (Poloxamer 188, NF) 1.0g/L 1.0g/L 1.0g/L
NaH,PO,eH,0 0.031 g/L 0.031 g/L 0.031 g/L
Na;HPO4¢7H,0 0.436 g/L 0.436 g/L 0.436 g/L
Bacto TC Yeastolate 40g/L 10.7 g/L 14.27 g/L
Phytone Peptone 2.579 g/L 6.92 g/L 9.23 g/L
Methotrexate, 2 mM 0.05 mL/L 0.05 mL/L 0.05 mL/L
NaOH, 2N 3.5mLL | 567mUL 8.95 mL/L
HCI, 2N 291¢g/L 2.5 mL/L 4.1 ml/kg
Final pH 741-7.2 74-7.2 71-7.2
Final osmolality (mOsm/kg) 373-403 | 373-403 373 -403

Nutrients were enriched in this medium to further provide the energy sources and
building components for CHO cell growth and antibody production. In the process B, although
cells were still cultivated in medium SR-371 during the seed train, medium SR-372 was used in
the seed bioreactor one-step before the production stage. Cells were then cultivated in medium
SR-382 at the production stage with a temperature shift from 35°C to 32°C to prolong the cell
culture longevity therefore extending the effects of medium SR-382 to the cells.

Process A: Performance of Anti-IL 18 Cells and Anti-EPO/R cells in Medium SR-372 and
Medium SR-286

Anti-IL18 expressing cells were cultivated in medium SR-371 with 100 nM MTX to
accumulate cell mass for the production stage. Medium SR-371 was used to support higher cell
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Medium 286, which shares same formulation as Medium 372 except for the MTX level,
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was used for anti-EPO/R production. Although usually a lower cell density is obtained at the
production stage, a higher productivity was reached to enable the cells producing up to 1.8 g/L
of antibody at 3000 L scale by using medium SR-286 as the production medium. Reasonable
cell growth was observed as summarized in Table 9. Bench-scale results as well as results from
3000L run demonstrated that this medium increased cell specific productivity and a final titer up
to 1.9 g/L was observed. These results show that media with the similar formulation (SR-372
and SR-286 in Tables 1 and 2) support good cell growth and high antibody production rates in
large scale CHO cell culture.
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Process B: Performance of Anti-IL 18 cells in Process B with Medium SR-382

Medium SR-382 was the most enriched medium used in the extended batch process for
anti-IL-18 antibody production. Process B includes using medium SR-371 in the seed train and
SR-372 in the seed bioreactor before the production stage, or the short-fill stage. The cell
growth was moderate compared to the cell growth in medium SR-372 at the production stage.
However, with the temperature shift, a final titer up to 2.5 g/L. was obtained using Medium SR-
382.

Medium SR-382 was developed based 6n the study showing that the cell specific
productivity of anti-IL18 expressing cells proportionally increased with increasing nutrients in
the production media. Medium SR-382 was the optimal medium which provided the balance
between cell growth and final titer increase. Although the maximum cell density only reached
5.9 x 10° cells/mL, the cell specific productivity increased two-fold. Combining with
temperature shift to prolong the cell culture duration, a final titer up to 2.2 g/L was achieved as
shown in Table 10. |



Met hotrexate: Selective in the CHO anplification DHFR

system SR-133 0.05 nL/kg 0.05 m ./kg 0.05 niL/kg 0.25
wWOorkgoRm3B160 n/ kg NaOH, 2N Base SR-288 As neRCEUS2A87/020027

needed As needed As needed 5. 6z%n1/kg HCl , 2N: Aci d

cul t [ vat ed in a gr ovvt h rredl um 2xP (SR— 371) and | at er

21

prottuced—ant+body—+HR—aprodueton—rretipm-3xP—{SR—3+2)

f joMegufableResults t er of Beypbsoid proces |- 1) $/ L. 3(Fﬂhlercgh(n—l)
tj ter process used 4xP ( 382) ;3¢ the|prodyction
nmnediumto reach a {inal |pter o appr oxi mat ery q?L.
Thﬁagﬁlglq%hb%“pedl um used fpgs anti-EPQY R prodygf i on
was i denti cal R1286, but ‘a | xP nmedium (SR-274) was
uskdt] viagle cellsiml] gr ovvt h. All nedia are described in

a Ies 4 and ampl e L.b: Cell CUftTure ProcCessSes
foP“'P?“B’d&é‘?%é"%&Hl‘X bodi es in NMmalian Cell's The fredi um

di mayspsed above wasial so devel oped into two production
ppatferrs—used—R—iwe—projects—for—culturing
pOetedpedfiv, ProduetivityCHO, cel | s.32Fhe first |pl atfor mawas

ﬁ)g) qﬁ g] using the simlar medi um conposition as
eSCr in the nodified production nedi um described

nv?,l lﬂQh?froaucﬁwﬁbcg la with the }onl y difference bging

de

d

i

| PEARE: GIDevighier € ysed for cell culture. This
pl atform was used for the production off anti-IL 18
a

ef

nimeJstdy) as wel | as|the production of anti-
thropoiefin receptor (antl-EPOR). |[he second
ne t"lﬁl@%\ VBB m furfher str ezﬁa heni ng the nut 3119 onal
chmgdrlent s, was used for high-titer anfi-IL 18
protductto—to—achievehtgher—voluretfe—antibody
productivity. Al antibodies, including anti-IL-12,
anti-I1L-18 and anti-EPQ R anti bodies were fully hunan
| gEB(AMRILE)ZdemproempF@BBﬁdm Brocéss and FedtSatiitidhs for Bxpfdsking
bb ‘hnes as described previously. These cell |ines
W% i vated in suspension and without the aid of
bow ne Spantimedium analysisf bicdéadmrs raminrm{ch Sodé ﬁ&wﬁ‘&ﬂ@ﬂdﬂ@h of certain

rod anti-1L 18 anti bod e J-1L 18
S 6, T o ingals0 pt e letic ot Pt OB ety gyen i o
ﬁﬁﬂaﬁif&l \hlﬁélﬁctdilld leddab additidnal sritoalAéfcienyRell Wndbthérts Z&npensate for

i Bl Bt ALy i s e e feld i

t Bysprodch RIpehcRallyGefeired oas fddttatcel | s were transferred
into-thr roductlon medi um_ ((SR-372) to start the

pr oduc operational RAFHL SHYRY drisePpyensmiioyso ermosrtratse Sopd sedutions. The
Tedlo®ing: exeﬁﬁiﬂ&QﬁkJrib@ﬂ% a@cim%tkl)ﬂh%ghfy d&ﬁéﬁnﬁatgd]soﬁﬁfohs 6f{~tﬂe(3chem1cally

ro used in see train

- e Bare v (P CHRE SRlmh il o o Rusolygi. ..
| Pead@R-dnil pRytor! Qﬂhhfstdlet@ﬂmbé @RERS bAF of HyMPRRABNxh IO, Productivity

Producti on , pedi um Medi um
increase synergistic effect related to their concentration ratio.

Example 2.1: Adalimumab Fed Batch Process

The initial adalimumab (Humira / D2E7) process consisted of a 3 day process in which
media was removed and replenished eight consecutive times. An improved fed batch process
was developed by replacing in the medium the hydrolyzate Primatone with the hydrolyzate
Yeastolate and by using new reactor parameters. The improved fed batch process lasted

approximately 12 days.
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3. The reactor temperature set-point to be 35°C throughout.

The controls for this experiment were:

a) Anidentical reactor operating with the current media (SR-286) and under control batch
process parameters (control conditions included reactors running SR-286 medium with a
temperature shift and linear pH ramp), designated as control #1; and

b) Anidentical reactor operating with the current media (SR-286) and under all the current
batch process parameters except for an operating temperature of 35°C throughout,

designated as control #2.

Materials
Braun ED reactors with a working volume of 13L
Pilot Plant Inoculum AFI915A using Working Cell Bank WCB970513-6
3XP11Y7P Basal media solution (SR-286)
" Basal Media Enrichment Solution (25x) (PF CHO solution)
Hydrolysate Enrichment Solution (33x)
Glucose Feed Shot (200g/L) (Glucose solution)
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wW@28843334Kg Sodi um bi carbonate 1.6 g/ Kg 1.6 gP&QUS2007/020027
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PCT/|U$2 GFOHIPE ohtratioh Hp0msk Rom@eéd it osEina 3% cB\Q:‘éntkh‘ﬁ@ﬁj in

spi nner fl asks, Wave b@g, and 100 liter seed
b) Asparagine by 75 mg-L

¢) Glucose concentration by 0.5 g-L"!
d) Osmolarity by 10 mOsm
€) pH by~ 0.10 pH units

3. 1Kg Hydrolysate Enrichment Solution (33x):
Prepared in the following order, under constant stirring and allowing mixing for 10 minutes

after each addition step:

Component Mass [g] Notes
MilliQ H,0 500
TC Yeastolate 265

Phytone Peptone 165
MilliQ H,O As required Bring weight to 1000 g




bi oreactor. Short-fill nmedium SR-372 was used in the
initial stage of 575-liter culture in the 3000-liter
W@e@dossion bi oreactor. Production nmedi um SR- 3B2r/We2007/020027

used |n the 3000-liter produc&ion bi oreactor only.
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medi|WRhagdicgm medi um SR-371 SR-372 SR-382 PFCHO Part
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NatH2POAH2 00031t o9/ 0031/ 608319t

Na2HPO47H20 0.436 g/L 0.436 g/L 0.436 g/L Bacto TC

Yafgthodi:ate 4.0 g/L 10.7 g/L 14.27 g/L Phytone Peptone

2.5% g/L 9.23 g/L Methotrexate, 2 mM 0.05
lgea%é}?ﬁf%é“ 05 mUL NaOH, 2N 3.5 nilL 5.67 niL 8. 95

nUL TH@pculapNh@regdtory A viaDwas thevted 4ndlexphikdgd fdowirg th)d—Humna seed train
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ener.gy,. S and bui |l di ng conmponents for CHO cell

grovﬂg%ha%{&&}s)r body production. In the process B,

aIthough cells were still cultivated in nmedium SR-371
cttrhe See r&e @‘t ne i um SR-372 was used in the
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Cel |18 \Agmohhemwl tivated in medium SR-382 at the

pro lﬂCtrI on sta%?t%\nth a tenperature shift from35C to

32C cell culture longevity therefore
ext a)dpnmnédaemmqfs‘tﬁeasmﬁlf HR 06 télﬁl-fé:‘b(ﬁov%?—a ¥Dhdul Bersdl | S-
Process A: Performance opf Anti-lIL 18 Cells ang Ant i

EPOR Dissoleed oxygmdOm SR- 372 and

€) Reactors were fed 195g of a 200 g/L glucose solution when glucose level was under 2.0

gL’

Feeding Schedule:

The following represents the feeding schedule for adding the additional nutrients,
i.e., supplemental basal medium, and hydrolyzates to the adalimumab batch.

Table 11: Feed schedule adalimumab fed batch process

Feed Amounts [g]
Day

25x PFCHO | 33x Hydrolyzates

4 130 130




Medi um SR-286 Anti-IL 18 expressing cells were

cultivated in nmedium SR-3 71 with 100 nM MIX to
wa@eweansdsat e cel |l mass for the production st agePCIVESI00T20027

SR- 371 was used to support hi gt}gr cell WD 2008/ 033517

PCT/ US200/+-62002F—68—produectv+y—wth—edqrat e cel |
growt h. Tpble 8 shows a FemgrAgseuritaitfglve prodycti on
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t he 3000 Ct i 29 AFCHIOeagt o¥83x Hydralygatelsi §  process
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[ Days] Ce
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Har vest @ 509 y Titer @50% Vi abl e
1004 900 3, L] | Medi 286, me

formul ati pnjag, | evel ,
was used for ant ] usually a

| ower cell density is obtained at the production
Sk%%ﬁy a higher productivity was reached to enabl e the
cef S producing up to 1.8 g/L of antibody at 3000 L

scal e Bysults (a8 gvellasiproferieRindB6veasnts O mPAREULGhLrs) ProtesdésHNand

Reasopabl e [l ow h was, ohseryv as_su rized in
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ity and a final, titer u
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Bzt dpehmen, selsioh u S thE PR THbAtEICESAPST copant
StefpeAturd. or mul ation (SR-372 and SR-286 in Tables 1
and 2) support good cell growh and hi gh anti body
production rates in large scale CHO cell culture. WO

2098 923 @iﬁnEE’ﬁi‘s'anlé%@Q imiesdRd bafkH pFéretses 9: Production

0 yin um asurabl e
RemuasumbBaestitsscal e | pr ocesiro(#~ 2) |3008bntf #£ess| ( NFdd-Batch
(3000L Process) (3000L Process) Experiment
Temp = 37°C | 33°C Temp = 35°C Temp = 35°C
Maximum Cell Density 3.63 4.45 4.41

[10° viable cells/mi]

Duration to 50% Viability 13 10 12
[Days]
Cell Specific Productivity 425 46.7 61.4

[pg/cell-day]

Volumetric Productivity 98 114 163
to Harvest @ 50% Viable

[mg/L-day]

Titer @ 50% Viable 1322 1178 1979

[mg/L]




Tenp = 35C Tenp = 35C Maxi mum Cel|l Density 4.50 4.80
[106 viable cells/m] Duration to 50% Viability 13 13
w(Q Dage33sCel | Specific Productivity 38.0 53.2 PCT/US2007/020027
[ pg/ cel | -day] VoI unmetric Produglwty to 114.4 146.1
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nedlavingR dayuy ¢ he producti on stage. However,| with
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0
d
s
p
t
n
a
de
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eveaﬂr@g:ga %8% on fhe study show ng th&éz he ce | 1234
pEBasedon 260@duct i viity of anti-IL 18 expressing [cells
rUW?Qti)onal ly increased with increasing nutrients in
hikgifeafuct i on nmedi jx. Medi um SR- 382 was the opti|nal
diumwhich provided the bal ance !between cell [growth
nﬁkcfe’aaédvédrweﬁ‘ewncrease 169% hough |t he ngyymum cel | 4639,

S|tly M_g{ eached 5.9 x 106 cellls/n, the cell
spetantieL= B0%lict i vidy increased twd-fol d. Conbi nji ng
wth tenperature shift to prolong the cellT culture
duration, a final titer up to 2.2 g/L was achi eved as
shown in Table 10. WO 2008/ 033517 PCT/ US2007/ 020027
78xainple 3.21 ABP8 Gk Basah Rrbcebnt i - 1118 anti body in
Medi um SR-382 (Process B) Measurable Results
Bench
3t 3%%%{?&08&%&% 1fngrovéa fod g&%%%%gfﬁﬁ %ﬁlﬂmrmlb r}ll—lggﬂed' above,
5 ampdyss p samples sken dailyl feomnthp redetermmpwing ABTBU%rwa@dbl rhadg frighlighted

12mih8 acili @&Méion. Again, this deficiency was addressed by using a 25x PFCHO solution and
the concentrated 33x hydrolyzate solution.

The batch process for ABT-874 was originally developed for D2E7 (adalimumab) by

replacing the hydrolyzate in the media and by introducing new reactor parameters. Furthermore,
as in the case of D2E7 (adalimumab), the basal media was reformulated and a new hydrolyzate
was added. This media formulation is used in the current D2E7 process as SR-286 (see Table 2

above).

Experimental Plan:

The goal of the experiment was to compare a control batch process to the following fed-
batch conditions, both beginning on the time when amino acid depletion had been previously
identified:

a) Feed alternatively basal media enrichment 25x PFCHO and 33x hydrolyzate enrichment
solutions |
b) Feed daily both basal media enrichment 25x PFCHO and 33x hydrolyzate enrichment

solutions



Cell Specific Productivity 32.0 42.1 [pg/cell-day]

Vol unetric Productivity to 181.1 191.8 Harvest @50%
wOR@B83simy/ L-day] Titer @50% Vi abl e 2173 21ROT/UB2901/020027

EXAVPLE 2: | nproved Fed Batch Egocess and Feed

Sql utions. for Expressi Ant | bodj es Spent .nedj u .
= b Spufta g Bsicsp Brrtipdtieg 38 idsical ERe RS RGNS currnt media
dSRFb ) el @idertRé écatrbl batiphieesd phidimetersISR-286 RIS, RItSHtemperature
_sul%&es led d Ietson of other medi um conponents, even
i PHfapd FEW)- whi ch could | ead to additional
nutritional deficiencies. In other to conpensate for
5\2/?’23% otential deficiencies, solutions of nutrients
ddded. In the engineering field, this approach
i s general | BravafBD fetdort @iths wotlthgdaluiht of IOL an
operational _poj.nt of vi Lt ] onveni ent to use
concentr at eﬁ?‘%‘@%cgllpﬁ'flﬁ'ewﬁéqmﬁ@ fol | owi ng exanpl es
d]c::scrh i beht h_exadxljs'ripi %ugfgﬁedﬁism{iy? @gn%sgnltm?ggle;%ol utions
of the che efin asal pmedi um ,
Cat al og # g?ﬁ%ﬁ%%ﬁ‘io-‘éﬁa%gim@ﬁﬁﬂd& hydrol yzat es,
e.g., YyeaspalahMrda FiritdnPSutiont(23@s det er m ne t hat
this pair of_ hydrol ézat es exhibited a productivity

i ncrease sy hEAghEts Engghmept Solwion(BY) t o t hei r
concentrati QN 8ddifin HF%RRRL Solgtich:  Adal i mumab Fed Bat ch
Process The initial adalimmb (Humra / D2E7) process
consi sted of a 3 day process in which nedia was

I SemNeOPRdtatidP! eni shed ei ght consecutive tinmes. An

i oyed fed, batch process was devel oped by repl acing
i Kpl%rﬁélcﬁ%‘aﬁnmﬂuﬁ fRge ﬁﬁéﬁéﬁg}%%“@ﬂdﬁat one with the

hydrol yzate Yeastol ate and by using new reactor
paranmeters. The inproved fed batch process |asted

aap}Sds(Pw% §9lut1gl @w&emlg@l%g@p@g3 despribed in previous example; with the
PCT/ US2QQdepeD@at 462 § bt %lggosé’ Ed?lﬂiibﬁtv%ei’ébﬁsw Rbtedd & ghdbdeipBivder, thus the

batch process was further inproved by re-formulating
the badup! waehtws 2PPeH0, and adding a new

hydrol yzate, i.e., Phytone. This hydrolyzate
containin dia f l.atiopn was used in the process
¢ o Gujery addisionof 127%5?“%@8/8&(@@§m3w€ selytion villdearase
Ope&) aPFCKHO pacaktBiion by 0VehEcomp®ed tobiRahi BadoRebnhtidah
resulted in the identificiation of an optinal
ter%ef‘ﬁia{ﬂgé‘etbéi”? Ml he entire adali munmab producti on

pr Q?eéﬁlcos@@@ﬂc}!ri}aﬁoﬁ’ﬂ%?g | lies taken daily fromthe

react or experinents I ghted sone potentia

nut ri t isor@d bdePilépBoites. For the case of the

adal i mrunmab batch process, the potential nutritiona

defici ency was addressed by feeding a 25x concentrated
PBCHGx Slytingtyisae Selntdong De®xibesih thtei pogviauk example with the addition of 2.40 g-L*!

of glucose)

Note: addition of 1% of initial volume of the above solution will increase:
a)  TC Yeastolate concentration by 2.65g/L ( 0.33x ) compared to original batch
concentration.
| b)  Phytone Peptone concentration by 1.65g/L ( 0.33x ) compared to original batch

concentration.



the hydrol yzates yeastol ate and phytone. The
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PFCHO 131.5 ION NaCH 49 nL Until pH 10 Asparagine 15
pHw Il drop to -9.73 d ucose 100 pHw Il drop to -

w©®2008/084511 i Q H20O As required Bring wei ght to ZPODUSZ00p$20027
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fiRIestu?tg menbrane Store at 4C Every addition of 1% of
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Table 15: Fed batch process results

Projected Outcome Control Alternate Daily
(1000L Process) Fed-Batch Fed-Batch
Temp = 33°C Experiment Experiment
Temp = 33°C Temp = 33°C

Harvests per Year 21 20 20

(Allowing 3 day turnaround)

Yearly Product Yield 137 208 158

(Based on 2600L Harvest)

[Ka/year]

Increased Yearly Yield 100% 152% 115%

{control = 100%)

EXAMPLE 3: Stable Combination Feed Solutions For Increasing The Volumetric
Productivity Of Fed-Batch Culture

The following examples describe a novel approach to formulate stable high
concentration feed solutions that include two hydrolyzates, at least one amino acid other than
glutamine, a sugar, and a chemically defined medium base. The resulting feed solutions are
capable of increasing the volumetric production of mammalian cell lines producing recombinant
proteins. Finally, an accelerated method for fed-batch process development based on feedback

control of the glucose concentration is proposed.
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When applicable, turbidity was quantified using a HACH 2100P portable turbidimeter

(Hach Co. Loveland, CO). The human eye threshold for detecting turbidity is around 15 NTUs

(Nephelometric Turbidity Units).

Bioreactor experiments were carried in 3L Applikon bioreactors at an operating volume
of 1.5 L with pH, temperature, agitation and oxygen control via cascading air and oxygen flow.
Cell counting was done with a Cedex (Innovatis AG, Bielefeld, Germany). Glucose, lactate
were determined using a YSI 2700 (YSI Iﬁc., Yellow Springs, OH) and in some cases also
additional metabolites with a Nova Bioprofile 400 (Nova Biomedical Corp., Waltham, MA).
The equilibrium partial pressure of oxygen (pOy), carbon dioxide (pCO,), and pH was verified
using an ABL 5 Blood Gas Analyzer (Radiometer A/S, Copenhagen, Brenshej, Denmark).

Example 3.1. Preparation Of Stable Combination Feeds Using PFCHO As Basal Medium
A single, high concentration feed facilitates cell culture fed-batch manufacturing,
because it reduces the volume and the number of additions required. This is however,
complicated due to the fact that PFCHO powder must be dissolved at pH values above 9.00.
Furthermore, hydrolyzates are soluble under neutral pH conditions. Thus, trying to simply mix
both components at neutral or high pH values will lead to (non dissolved) powder suspensions.
As reported in the literature, “Fully optimized feeds often exist as two or more separate solutions

that support more than one rate of introduction and feed pH (e.g., for reasons of solubility)” [1] .

Combination feed stability experiment

It was determined that the addition of hydrolysates allowed PFCHO concentrations to
remain stable for longer periods, as described in the following table. The component amounts of
20 g Kg' PFCHO, 7.5 g Kg'! asparagine, 21 g Kg™' glucose, 22 g Kg* yeastolate, and 14 gKg!

phytone were added in order to about 700 g of water and water was added at the end to achieve a



hydrol yzate enrichnent sol ution using the inproved fed
batch process under constant tenperature. Table 12:
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As seen in Table 16, the least turbid were 2) and 3) pH 6.75 and 7.25. Note that both 2)
and 3) did not become turbid even after almost 24 hrs. Based on these results, it was clear that
the hydrolyzates stabilize PFCHO in solution, as low turbidity was achieved.

Given that the hydrolyzates stabilize the resulting mixture, phytone and yeastolate could
be added to the PFCHO solution at pH 10.0; then the whole mixture be brought down to target
pH. This order of addition would remove the unstable step of holding the PFCHO solution at pH
values under 8.0, particularly vulnerable when mixing larger volumes.

To test the previous hypothesis we tested this new order of addition with a formulation
containing 20 and 7.5 g'Kg™ of PFCHO and asparagine, respectively. The resulting solution, X-
1, was divided and brought down to pH 7.0, 6.75, 6.5 and 6.25. These solutions proved stable, as

can be observed in the following graph:

Table 17. Turbidity profiles (NTU) of formulation X-1 at different pH values

pH
Time [hrs] 6.25 6.50 6.76 7.00
2.25 n/a 8.44 9.86 11.32
4.00 8.77 7.8 9.25 10.70
6.00 7.02 571 6.28 4.25

After three hours, the least turbid solution was pH 6.50. The apparent decrease in
turbidity, in particular for pH 7.0, was due to settling of some minute particles.
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The modified combination feed solutions comprising glucose were used to express two
different antibodies, i.e., adalimumab (D2E7) and anti-IL-18 antibody ABT-325.

Combination feed solution for stable D2E7 production

If the volume of formulation added to the bioreactor is based on the lowest concentrated
component (i.e. PFCHO), very large amounts of feed would need to be added to match what has
been evaluated individually. Therefore, higher concentrations were the next step in developing
an effective feeding formulation. This solution is referred to as the D2E7 combination feed

solution and is described in the following table.
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Table 21. Turbidity time profiles for the D2E7 combination feed solution as a function of

lucose concentration.

Glucose .
[9/Kg combination feed]
Time [hrs] 100 150 200
0| n/a 9.23 7.31
1 13.80 8.77 n/a
2 13.20 9.33 n/a
3 12.80 10.30 n/a
4 12.80 10.70 5.98
7 n/a n/a 6.80

As shown in Table 21, increasing the glucose level decreased turbidity of the solution. -
These different formulations, based on their turbidity levels were regarded as acceptable for

filtration experiments.

Combination feed solution for stable ABT-325 production
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Components were weighted and added in order.
Initial mass of water should be reduced to achieve
1 Kg final mass.

Upon preparation, the solution maintained a turbidity level of approximately 20—
30 NTUs, as can be observed in the following table:

Table 23 . Turbidity of ABT-325 Combination feed

Turbidity
Time [hrs[ [NTUs]
0.00 418
1.00 28.7
1.50 19.8
2.00 20.0
3.50 14.5

50 L of an ABT-325 formulation combination feed solution was prepared according to
the D2E7 method to test both the scalability and applicability of the preparation method. As
shown above, the solution remained stable for four hours.

It should be noted that the PF CHO medium referred to in the above example
corresponds to the modified PF CHO (modified Part A) referred to in the cell culture medium of
Example 1.

EXAMPLE 3.2: Preparation Of Stable Combination Feeds Using DMEM-F12 As Basal
Medium
As described in the previous example, it was possible to manufacture a stable

combination feed solution with PFCHO and two hydrolyzates, as well as glucose. The
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EXAMPLE 3.4: High-Titer Cell Culture Processes Via Addition Of Combination Feed
Higher titers allow for fewer manufacturing runs to be needed to satisfy a given total

yield. The following example describes a fed-batch large-scale process for ABT-874 which

yielded an average titer of around 4 g/L during a fed-batch process. Additionally, further

improvement of the media and combination feed allowed titer levels of over 6 g/L to be

achieved.
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Components were weighted and added in order to
achieve 1 Kg final mass.

Materials were dissolved in the specified mass of water using a bench top magnetic
stirrer under intense vortexing. Up to step 5, after each component was added, complete
dissolution was visually verified before the next component was incorporated. However, this
was not possible with steps 6 and 7. For these two steps, incorporation of the powder into the

solution was considered sufficient to proceed to the final HCI addition.

Process medium screening

In order to obtain baseline performance data, an experiment featuring a 3X Fed-Batch
(FB) 3000L as a control.,the prototype 4X FB process and non-fed (extended batch: EB) 3X and
4X conditions was run. In particular, it had been suggested that higher medium concentrations
created an initial lag in the culture growth profile; however, no significant lag was observed for
the extended batch (EB) 3X or 4X processes.

As expected, feed supplementation led to higher titers for both the 3X and 4X process.
Nevertheless, significant growth suppression was observed for the 4X process if fed (i.e. fed-
batch). Amino acid analysis of the small-scale experiments showed that, even after being fed,

full depletion of the amino acids asparagine and glutamine still existed. For this reason, total
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Reproducibility

Process conditions for the 6 g-L™ process are described below in Table 27 and were
defined as inoculation as a 1:4 split from a short fill run in SR-383, pH 7.0, DO=30%, 37°C up
to a cell density of 5.0-10° viable cells/ml. Reactor running conditions were pH 6.9, T=35°C,
DO=40%. Feeding was initiated when cells reached a viable density of 3.5-10° cells/ml, lasting
10 days, via bolus additions of combination feed consisting of 1% of initial reactor weight each
day.

Process conditions for the 4 g-L™ process are described below in Table 27.
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EXAMPLE 3.5: Fed-batch using combination feed via glucose feedback control

Feedback control allows targeting a set point for a given parameter with very limited
understanding of the system intrinsic behavior. In this manner, a targeted set point can be
maintained independently of any disturbances or alterations that the system might have
undergone. Due to the complexity of mammalian cell culture metabolism, it is labor intensive
to derive comprehensive models that could allow for prediction of a culture given trajectory.
Nevertheless, it is desirable to develop a sampling method, e.g., by using an automated
sampling, to be able to supply glucose in order to maintain a target glucose level. This allows
decoupling of the effect of a given glucose concentration (or other metabolites) and also
provides a means to study the effect that different ratios of glucose in the combination feed have
on different cultures. The decoupling of the effect refers to the effect of maintaining a given

glucose level, versus the effect of using a different amount of glucose in a combination feed.
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Cells ABT-874

Media 3XPFCHO (SR-286)
Glucose Feed 400 g/L

YSI TPU 16

Reactor Volume | 1.5L

Tested

YSI Purge Time 60 sec

Pump Speed 50 (half, ~16RPM)
YSI Sampling | 4hrs/2hrs

Interval (explained below)
YSI Output Signal | X2 (for YSI1-A25)
Antiseptic 0.1N NaOH

YSI1-A25 reactor was controlled at 4.9 g/L of glucose. The glucose control at 4.9 g/L
started at about day 2 using a sampling interval of 4 hours until day 8. At day 8, the sampling
interval was reduced to 2 hours, and the set point in the YSI automated device was reset to erase

the PID memory. The fluctuations due to overshoot from the set-point were significantly reduced
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As it can be seen from Table 29, the feedback system using a variety of combination

feeds greatly improved final titer of the antbody.
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The above scheme can also be done to manually to feed a reactor even without a

feedback control system. In this manner, the feeding schedule can be up scaled.

Summary of Results.
Fed-batch processes utilizing both a mixture of hydrolyzates and a chemically defined
basal medium were shown to increase the final titer of secreted mAb in mammalian cell culture.
Furthermore, a method capable of generating the following stable combination feeds

was demonstrated;
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Mpdi u%ﬁfo%&w: 382 Batch Mammalian Cell Culture in Bioproduction. BioProcess
International, 2006. 30-40.
2. YSI Incorporated. (1998) YSI 2700 Select Biochemistry Analyzer User’s Manual.

L/

3, YSI Incorporated. (1998) YSI 2730 Monitor and Control Accessory User’s Manual.

4, Watson Marlow Pumps. 101F, 101U User’s Manual.

EXAMPLE 4: Application of Sodium Butyrate and N-Acetylcysteine to Increase the
Productivity of an Anti IL-18-Producing CHO Cell Line

The present invention encompasses a novel approach to increase the productivity of an
antibody, e.g., an anti IL-18-producing CHO cell line. More specifically, the following example

relates to a final antibody, e.g., anti IL-18, titer increase via addition of chemicals to the cell
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Modrtiédodut 8r8R-CDINdoh@inifiCRa6BQbcehtPatidns/§Hsodiid Butyrate. The experiment was

carried out in 100 mL spinner flasks with 70 mL working volume. Sodium butyrate was added

from a 1 M stock solution that was prepared by dissolving 1.101 g sodium butyrate in 10 mL
MilliQ water and sterilized by filtration through a 0.2 um filter. The solution was stored at -
20°C.

Sodium Butyrate was added in the beginning of the culture (Day 0) in concentrations of
0mM, 0.125 mM, 0.5 mM and 1 mM. Cell density and viability were determined with an
automatic cell counter (Cedex, Innovatis, Germany) in this example and all following examples.
Table 32 shows the viable cell density over culture time, and Table 33 describes the viability

over culture time. The experiment was carried out for 12 days.
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experi,ents were run under the sane conditions plus
fggﬁggggw%ﬁﬁfQﬁWﬂPgrsupply conbi nati on feeds

contai ning 100, 150 or 200 g-L"' of glucose. Table

29. Performance of feedback control usine conbination

f Bsgmpledge Eifestef spilipng) butyrateron grpyihiandmaedyctivigy of an anti IL-18-
ifiting $H16 e Kol S 72 (1=1) YSI 150 20444/

n=2) 1837 163 (n=2) As it can be
seen f Fbwmdb’rlé eznressmgc_CH% edUing vas géaptedhtaigrowth in SR-372 in order to

AP SO 0 Sy RSS2 A o

9g¢ells adapted to growth in SR-372 were carried out in 250 mL spinner flasks with 180 mL

working volume. The cultures were carried out applying the conditions outlined above in the
section entitled “Culture Conditions for Experiments Carried out in Spinner Flasks.”

An experiment was designed to add butyrate when the cells were in the mid and late
exponential growth phase. The later addition of butyrate will likely cause less stress to the cells
and result in improved cell growth and higher IVC compared to addition on Day 0 because the
butyrate concentration per cell is lower (IVC (Integral of Viable Cells) is defined as the integral
of the viable cell density versus culture time). Butyrate was added on Day 4 and Day 5 in
concentrations of 0.5 mM and 2 mM. The experiment was carried out for 12 days. Table 4 shows
the viable cell density over culture time, Table 5 the viability over culture time. Only 2 mM
sodium butyrate added on Day 4 resulted in reduced viability compared to the control, the other
conditions did not affect viability.
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Table 37 reveals the anti IL-18 titer over culture time. 2 mM sodium butyrate added on
Day 5 resulted in an increase of 29% compared to the control (317 mg/L versus 245 mg/L,
respectively). Cell growth was not significantly inhibited under these conditions (see Table 35).
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The experiment was carried out with 5 bioreactors. Each bioreactor run was terminated

when the respective viability was lower than 50%. Two bioreactors served as the control (anti
IL-18 Process B). Sodium butyrate was added on day 7 of culture time to the other 3 bioreactors
in concentrations of 0.3 mM, 1 mM and 3 mM, respectively. Table 38 shows the viable cell

concentration over culture time, and Table 39 shows the viability over culture time.
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as described in example 4.2. The spinner culture conditions were applied as described above in
“Culture Conditions for Experiments Carried out in Spinner Flasks.”

An N-acetylcysteine stock solution of 1 M was prepared by dissolving 16.32 g N-
acetylcysteine in 100 mL MilliQ water on a heated stir plate. The stock solution was sterilized
by filtration through a 0.22 um filter. One day prior to start of the experiment N-acetylcysteine
was added to SR-372 to obtain concentrations of 0 mM, 10 mM, 20 mM, 40 mM and 80 mM.
The experiment was started by centrifugation of cells from the CHO anti IL-18 maintenance

culture as described above in “Culture Conditions for Experiments Carried out in Spinner

Flasks.” Each spinner culture was terminated when the respective viability was lower than 50%.
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4.3. Effect of sodium butyrate on growth and

prvadbRity %]y of an anti |L-18-

Day Flask 1: Flask 2: Flask 3: Flask 4:
No N- No N- 10 mM N- 10 mM N-
acetylcysteine acetylcysteine acetylcysteine acetylcysteine

0 97.4 96.9 96.2 953

3 98.8 98.6 57.2 52.1

4 99.0 98.8 61.9 62.2

5 98.7 98.5 69.5 721

6 95.4 92.8 76.0 73.5

7 87.8 84.0 81.5 80.9

8 733 69.6 85.5 82.7

9 64.9 60.8 82.7 86.5

10 52.5 49.0 82.5 86.9

11 38.6 38.1 81.7 87.2

12 79.2 83.1

13 74.8 78.9

14 67.2 68.7

15 56.7 56.9

16 49.3 47.2

Table 41 (above): Viable cell density over culture time

Table 42 (above): Viability over culture time
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32.3
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76.4 45.43 9 68.68 73.23 63.11 61.52 57.6 10 65.55

W@ 08/83647 53 55.52 62.45 11 66.55 72.98 66. 23P€@UR2007/020027
63.42 12 60.98 56.33 45.87 30, 29 44.65 13 49.67
52.03 40.39 21.34 39.1 14 38. A) 30.51 21.93 18.38 15
33.23 38.37 41.34 35.97 16 27.97 29.31 33.89 24.58
17 30.13 17.51 18 20.98 Table 38 (above): Viable cell
daﬁtérgn ’e culture time W 2008/ 033517
PCT/ US2007/ 020027 99 Viability [9%4 Day Reactor 1:

Rengt or ZFaskqact or 3:figdgactor 4: Ragesor 5! 1 MVask4:
But yr at e NgonBut yr at e fo - MM But yr g gvdni™ But yr a@mien-
Butyrate ac&éﬁgst&nges He Ic%teﬁneg6 chtgcﬁﬁe iffe 95 4 Q&etficysteine

9G. 3 95. 902 6.3 95.43. 95569
96 7 96.G383.3 4 97. §2Q7 2 96 4 Q§38 95. 2 5 97345

96 4 96.2686. 4 95.3 1@45364965@@2968959559
9.3 95.2¢83%.8 94.3 9543 8 96.2 hp2 94.2 95.1
9895. 6 9918495. 4 93.61094. 2 10 94. $94.5 94.6 87. 419933 4
1h 92.2 9339 93.8 78.89593 12 88. {5dd. 7 92.4 51. Qe P2
13080.6 8G39 90.2 33.%4639. 2 14 66gslg 76.2 88.9 84g7s

15157 60.26885.2 73.4 2038 45.9 42. 36P.5 50.7 230.9
12 2641 2726
13 300.2 3112
14 334.0 314.6
15 393.0 384.4
16 4146 421.4

Table 43 (above): Anti IL-18 titer over culture time

The average final titer of the control cultures is 243.2 mg/L, the average final titer of the
cultures grown in 10 mM N-acetylcysteine was 418 mg/L. This was an increase of 72%

compared to the control.

Example 4.5: Effect of N-acetylcysteine (1 mM, 2 mM , 4 mM, 8 mM) on growth and
productivity of an anti-IL-18-producing CHO cell line cultivated in SR-372

As described in example 4.4, N-acetylcysteine at a concentration of 10 mM added on
day 0 could prolong the culture time and lead to an increase in final titer. However, at this
concentration cell viability initially decreased. Based on the results in example 4.4 an
experiment was designed using one tenth of the N-acetylcysteine concentrations tested in
example 4.4. The conditions for this spinner flask experiment were the same as in example 4.4.
N-acetylcysteine was added in concentrations of 0 mM (control), 1 mM, 2 mM, 4 mM and 8
mM.

Table 44 shows the viable cell density over culture time, and Table 45 shows the
viability over culture time.
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WO e@ssds1b than in the replicate (reactor 2) dRET/US82007/020027
high initial CO2 concentratio in reactor 5. Reactor
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N- Acetyl cystei ne can protect mammalian cells fromcell
death. As an antioxidant it can directly reduce

WO 2@80335€7 oxygen species. By deacetylation it PEnUR®07/020027
converted to cysteine and inc se intracellul ar
glutathione levels. Gutathione can scavenge reactive

oxyg cies and erves a ubstrate i the
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|q 25§ gL splnne@GEIasks Wi t 80 nL moggbng vol Ungy,
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candidoigons were @pplied as desgri bed abegye in 62.2
"@ul tszre Conditi®eg for Expeségents Carrmped out insss
Sponngsrz Fl asks. " 468 N-acetyl eystei ne stask sol uti orsoof
11 was prepared by dissolving 16.32 g N 40.3
adétylcysteine in 100 nL MIliQ water on a heated stir
plldte. The stock solution was sterilized by
filktration through a 0.22 mfilter. One day prior to
start of the experinent N acetylcysteine was added to
_SR—372 to obtain concentratlons of O MM 10 M 20 MM
4(5’a %’g 180 nMM 3? experl Magk8:was st £faskd: py  Flask 10:
cent rf™d4ti on of* I's fronftfMeNcHO antdimM N- 18 8 mM N-
g nt ygteing | @ ?té'c%f‘ée"b“escf‘ MEYSIaNsy e gF‘ﬁth’(ﬁS‘f'?%r e’cety'cy“e'“e
C%nm éwm for Eg %rlnents C§ i ed out ify, Spinner 3.6
' Each spi ghyer cultur gvas term rg fed when t?ﬁé
rqﬁp J ve V|ab|b y was | o ggthan 50%@
2Q08/§333517 PCT/ |g524007/ 02002451 101 Cel | gggowt h was %t
pgssidelie in N acgi¥l cystei nesggncentratl s of 20 rgl
4@ rrM1ay1d 80 mMggjabl e 41 apglgTabl e 42 8§howthe 84.7
corpagsizon of vi abke cell degggty and vizgbility, 79.5
ragppesatg vel y, ovepoculture tesre With celzgs grown irysQ
m N-4sciet yl cyst ei4pe and 10 nmb - acetyl ggatei ne. 690
Viiabl e Cell Density [105/m] Day Fl ask ®13Fl ask 2: 61.2
Flldsk 3: Flask 4: No N No N 10 MM N 510 mM N 522
adédt yl cyst ei ne acetyl cystei ne acetyl cystiédne 426
acetylcysteine 0 3.60 3.44 2.73 2.73 3 18.34 17.72
3.58 3.02 4 29.39 29.71 4.47 4.24 5 33.54 31.05 6. 46
6.40 6 37.38 32.92 9.84 7.27 7 34.26 31.00 12.36
17Zable 45 €abbve)4 WidKiliovéd cudbiréinid2 9 25. 34 21.54 20. 14
19.48 10 17.49 17.68 24.20 22.42

The control cultures (0 mM N-acetylcysteine) were terminated after 10 days of culture
time. N-acetylcysteine could prolong culture longevity. The cultures grown in 8 mM N-
acetylcysteine were terminated after 14 days of culture. Cultures grown in N-acetylcysteine had

a lower maximum cell density compared to the control.



11 10.75 13.84 25.02 26.00 12 27.44 27.56 13 25.77
27.86 14 22.77 24.17 15 18.40 19.22 16 14.60 16.30

wOoR@BI0BIS1Y [ Day Flask 1. Flask 2: Flask 3: FHEBK2047/020027
No N No N 10 MM N 10 M N- geetyl cysteine

acet.vl ste ne _acetyl c ei ne ac | c. ine 0 97.4
od st 83 “2W§I§‘e§ﬁa‘§ gé "‘ggt@léy%ﬂ‘??“ée“%}z/aﬂf)ﬁﬁ &0 98. 8
61.9 62.2 5 98.7 98.5 69.5 72.1 6 95.4 92.8 76.0

3r§r 92'_8840815809 8 73.3 69.6 85.5 82.7 9
paierdmall ks 7 g6 5 10525490825869 11 38.6

1 1,7.87.2 2 83.1 74.8 78 14 67.
"Ei 7 56]533 K%p 49. 3 ?‘ Qm Tabl e "FM ‘above) Frask 5:
B

Vi ab'%&é@teﬁéns'a& R s%lm%I IU|t é‘ééﬁciygep% Tagg’g%y/sgfg'?Sl;cethclgysteme
P(§T/ Us3@07/ 020027199'§

198.0

02 The cofptg ol cult %f,z(no 275
N-gacejylzcyst ei ne)yq@as term nadged on day pdsly of cul tuygg
ti1ge 2ephrer eas thepgdl ture wi pdggl0 MM N- agged yl cyst eidzgo
caul d be prolonged until day 16. Initially, 10 nmMogs3
N1acet yl cysteine affected cell growth and viability
and lead to a decrease in viability until day 3. Then
tHé viability started to increase. The nmaxi num cel |
density of cultures grown in 10 M N acetyl cysteine
was | ower corrpared to the control. Table 43

dé??éﬂrf @es t he %j&?ease |nFa$'19naI ant |F'aF'LiI 18 tItFé?‘SK:\IO
acety}

by N C %St ei
e acetylcysteine acetylcysteme acetylcysteine  acetylcysteine
7 2740 210.9 202.0 181.9 175.1
8 3239 251.6 240.2 237.6 2322
9 3747 271.7 259.3 267.7 263.9
10 4288 288.9 276.3 295.3 2922
11 4441 315.5 304.3 3491 367.9
12 369.5 401.4
13 4295 432.0
14 4776 484.4

Table 46 (above): Anti 1L.-18 titer over culture time

The average final anti IL-18 titer of the control cultures was 245 mg/L (very similar to
243 mg/L in example 4.4). The final anti IL-18 titer of the cultures grown in 8 mM N-

acetylcysteine was 481 mg/L. This is an increase of 96% compared to the control.



WD 2008/ 033517 PCT/ US2007/ 020027 103 Titer [ng/L]

Day Flask 1: Flask 2: Flask 3: Flask 4: No N No N
waoossI¥7 10 mM N acetyl cystei ne acetyl cyst ei PEI/US2007/020027

acetyl cystei ne acetylcystelnegﬁ 102.0 94.9 23.9 21.9

5 130.5 122.4 35.3 32 6 16 g 154.3 60.6 55.9 7

1BQuigaléms. 8 84.2 78.0 8 216.4 194.3 125.3 119.3 9

11 258" A% gty e el seodbhiskhol 1 i disditn ik g gloge than outine
3expepmentationmany cguizalgnts t3heapecific @ehpdiments@f thedn@ntd@rdescribed
TRBLR. %h@ﬂﬁ@éﬂ@r)ts arbHidnddd 1o b8 eﬁc'ofn .%issé?‘l\’tﬁvr f&lf)\w{ng cfalxﬁge The contents

The average final titer of the c ture
2afxlixeferenges, naeats apd puidished ipatant applications Fltftmrou&lmut tms@gphcanon are
gﬁ@&@mh@digmHM&Ngagﬁkylcystelne was 418 ng/L. This was
an increase of 72% conpared to the control. Exanple
4.5. Effect of N-acetylcysteine (1 MM 2 nM, 4 M 8
mV) on gromh and productivity of an
anti-I1L-18-producing CHO cell line cultivated in
SR-372 As described in exanple 4.4, N-acetyl cysteine
at a concentration of 10 nM added on day O could
prolong the culture tine and | ead to an increase in
final titer. However, at this concentration cel
viability initially decreased. Based on the results in
exanple 4.4 an experinment was desi gned using one
tenth of the N-acetyl cysteine concentrations tested in
exanpl e 4.4. The conditions for this spinner flask
experinment were the sane as in exanple 4.4.

N-acetyl cystei ne was added in concentrations of 0 niV
(control), 1 MM 2 MM 4 mMland 8 nM Table 44 shows
the viable cell density over culture tine, and Tabl e
45 shows the viability over culture tine. WO

2008/ 033517 PCT/ US2007/ 020027



104 Day Flask 1: Flask 2: Flask 3: Flask 4: Flask 5:
OMMN ONMMN 1 MMN 1 MMN 2 M N acetyl cysteine
W@e®BYsIsyst ei ne acetyl cystei ne acetyl cyst ei ne PCT/US2007/020027

acetylcysteine 0 2.75 3.45 3. 6@?3. 22 4.10 3 25.05
22.42 19.25 19.32 17.42 4 35. 31.42 25.45 24.56
2Wlgd is daihed:43 37.56 31.16 29.23 27.28 6 40.04 39.41
29.67 28.35 28.45 7 35.55 33.25 27.71 27.03 26.65 8

31.56 26.22 24.6 .33 22.49 9.27 15 23.04 22 2 .

20. 23 %gs.eft‘f"gie(fegﬁ'%ége T@‘%‘é‘g CﬁTPﬁéngle;‘ﬁ%i’é%@?‘%zpffsc’ wherein

15. 48 a)l Patt3A cdndists Bayntiallg ska modiffbdisal ?ﬁedﬁhﬂﬁl\l_ Mclﬁmﬁhaﬁtke

9: Flask 10: 2 mM N N4 oM N .

Scet i oy <DRiiEs Ermopps St bicalbbrals a budes mimo-balt sodium phosphate,

acet yl cysdidhsiesodiv@i pHosphateSan ®@molrit). Onlator] BsutfaB@nt2and 7
3.54 3 19.03 17.39 16.39 11.24 10.17 4 28.40 24.80
23. 71 14, Wonogaschaside gluggseir 1 g 06 26. 92 20.68 18.64 6

S8 25 op ol Brlbnbids &acrllly Of e noran o 8 20 07 75

S5 56 91 Bart Georipsisesep raepmbg IOV TapTgEOUHST- @7 OsTolarty regulator; an
27.90 1 1en31%y £8urded anldat Jeast tWo differtat R-affhal ﬁfd:&?sa&:g.

25.62 13 21.46 22.29 14 30.47 32.41 Table 44

(above): Viable cell density over culture tine WO

2008/ 038odefl et R dr QI%QQ 2,7wherein Part A further comprises non-ferrous metal

ions, vitamins, or a combination of both.

3. The cell culture medium of claim 1, wherein the inorganic iron source of Part B is ferric

citrate.

4, The cell culture medium of claim 3, comprising about 122.5 mg/L or 0.5 mM final

solution concentration ferric citrate.
5. The cell culture medium of claim 1, wherein the recombinant growth factor of Part C is
selected from the group consisting of insulin or a recombinant analog, IGF-1, and a combination

of insulin and IGF-1.

6. The cell culture medium of claim 5, comprising about 4 mg/L to 13mg/L insulin, or a

recombinant analog thereof.

7. The cell culture medium of claim 1, wherein the buffer which is excluded from the
modified basal medium is HEPES buffer.

8. The cell culture medium of claim 1, wherein the buffer of Part C comprises a phosphate
buffer, HEPES, and sodium bicarbonate.

9. The cell culture medium of claim 8, comprising about 1.6g/L of sodium bicarbonate.

10. The cell culture medium of claim 8, comprising about 1.8g/L. HEPES.



1050 MMN OMMN 1 PMMN 1 MMN 2 M N
acetyl cysteine acetyl cystei ne acetyl cysteine

W@e@BYsIsyst ei ne acetylcysteine 0 94.6 97.6 96rP@r/832087/020027
949398397699198198166 4 98.0 96.8 98.2 97.6
97.2 597196096395096]? 6 90.2 89.6 89.3
89.389.9 7 79.0 80.1 79.8 77.3 79.6 8 60.6 62.2
641.8 6Th&cceliZulure theBidmbof 5I3m48 hettibe phdsphate bulfer bmpdises about 0.01

FRLIEh muscind i opmhomal 10 2 ma N 4 M N 4

MN 8 MMN 8 nM N acetylcystelne acetyl cysteine
acetyl cystei ne acetyl cysteine acetylcysteine Q 93.8 .
yIRY) e@fu!turggwémgl b glaign whfreysf‘ Guriherppmprises agpgragine,
9§1u$n&7e,6rg9ﬁmﬁm84mﬂas atagife. 1 97.1 96.9 96.5 94.4 6

93.0 92.4 93.1 95.8 82 0O 7 86.184.585.0 93.4 89.6

8 71.9 68.4 70.6 85.6 84.7 9 65.2 58.5 60.3 79.7 79.5
1@3.54. IhdlQuitite thedimdf éRind1, whkréhiPthd oéx@ol&tﬂ?eg&laé?of"?anc is NaCl.
69.0 12 61.3 61.2 13 51.1 52.2 14 39.4 42°6 Tab

45 (above): Viability over culture time The contro
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10 days of culture tine. V-acet$ telne cou

prolong culture |ongevity. The cultures grown in 8 mV

Nys. The cell culture medium of claim 1, wherein the energy source of Part C is a
monosaccharide.
16. The cell culture medium of claim 15, wherein the monosaccharide is selected from the

group consisting of glucose, maltose, mannose, galactose and fructose.

17. The cell culture medium of claim 16, wherein the glucose is D-glucose.

18. The cell culture medium of claim 17, comprising no greater than about 7.0 g/L glucose.
19. The cell culture medium of claim 1, wherein the least two different non-animal based
hydrolysates of Part C are a plant-based hydrolysate and a hydrolysate which is neither animal or

plant-based.

20. The cell culture medium of claim 19, wherein the plant-based hydrolysate is a soy-based
hydrolysate.

21 The cell culture medium of claim 19, wherein the hydrolysate which is neither animal or

plant-based is a yeast-based hydrolysate.

22, The cell culture medium of any one of claims 1-21, further comprising methotrexate.

23. The cell culture medium of claim 22, comprising about 100nM to 5000 nM

methotrexate.



acetylcysteine were term nated after 14 days of
culture. Cultures grown in N-acetylcysteine had a
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2008/ 033517 PCT/ US2007/ 020027 06 Tabl e 46 shows the

ect i ne on]fllnal IL-18 .tite
Teher el cRig e oA onkiog it 1 Bisgeromprisiig s sl protectan
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Fl ask 8: Flask 9: Flask 10: 2mW 4nM N 4N 8niVN- 8
nmM N acetylc stelne acetylc steine acety| cysteine
adet yl 81)%?%1 ?% whyreprihe plurpaig polypbis Piyronic F-68.
181.9 175.1 8 323.9 251 6 240.2 237.6 232.2 9 374.7
271.7 259.3 267.7 263.9 10 428.8 288.9 276.3 295.3
282, 2 Thacellpylture grpdivg of glaing 2@ gomprisgabout 110s/B Buranic F-68.
401.4 13 429.5 432.0 14 477.6 484.4 Table 46
(above): Anti IL-18 titer over culture time The
adlr agdhg ¢algultyramedinm of gnyt ¢neof clainst i, Guthercompasing Ligbgamine.
was 245 ng/L (very simlar to 243 ng/L in exanple
4.4). The final anti IL-18 titer of the cultures grown
i 39.8 niVheneellznlury Imstivmedf ey engof digiinsiig? 1L whatkinghd pH mnges from 7.1 to
iggrease of 96% conpared to the control. WO
2008/ 033517 PCT/ US2007/ 020027 107 Equival ents

30. The cell culture medium of any one of claims 1-21, wherein the osmolarity ranges from
320 to 450 mOsm/kg.
31. A method for producing a protein comprising culturing a mammalian cell in the cell

culture medium of any one of claims 1-21.

32. The method of claim 31, wherein the mammalian cell is a Chinese Hamster Ovary
(CHO) cell.

33, The method of claim 31 or 32, wherein the protein is an antibody.
34. The method of claim 33, wherein the antibody is selected from the group consisting of

an anti-TNFa antibody, an anti-IL-12 antibody, an anti-IL-18 antibody, and an anti-EPO
receptor (EPO-R) antibody.

35. A serum-free cell culture medium comprising:
a) a basal medium,;
b) about 8-12 ml/kg or 116-126 mg/L ferric citrate;
) about 2-6 mg/kg recombinant human insulin;

d) about 2-5 g/kg anhydrous glucose;
€) about 0.1 - 0.5 g/kg L-glutamine;



Those skilled in the art will recognize, or be able to
ascertain using no nore than routine experinentation,
worenvg/0835ul val ents to the specific enbodi nents BET/UB®07/020027
i nvention described herein. ﬁﬁﬁh equi val ents are
i ntended to_be conpa se:g.b e follow ng clains.
The coﬁtent gboubﬁ'rg&ﬁ?gsf’%% écﬁ%’ggﬁe’patents and publ i shed

pat ent gppl hiwat 0.0n9.06 igkg WaHRGLIUOQUt this application
are

I pcor por at herejn fe e. ‘WO 2008/ 033517
pCT/ UsBbo7) é%‘bgg” %é)“gvﬁ?}‘?&’%ﬁgﬁﬁ%: 1. A
serum fyree aldut 1.04310 gikeycaRdasehhedrbREdtsi Nng Part A, Part
B, and Part C, wherein a) Part A consists essentially
of a nodified basal nedi um which excl udes the
f 86| OWrhgcHQPRE aREiEM oFeMlinkiB3, Rbmpisagnat e, a buffer,
nono- basi ¢ sodi um phosphate, di-basic sodi um
phosphét e, ég Wity regulator, a surfactant, and
nmonosagyhar bslt ).0mOREor 122 nfpAL forr® GRS Sts essentially
of an inorganic iron source; and c) Part C conprises a
r econbPhant 2kubhf mefkedecombinanthyman nsuliy osnol arity
regul aypr ; 56/ YIS/ 61 d at |east two
differgﬁt n%b-ugﬁi %(? hydro??ggtﬁg’s. 2. The cell culture
medi unfbf cplauid-29 shwbreditamipeirt A further conprises
non- f egy ous iRt 8k o/ QB dum ¥ich@PRdRs. Or a conbination of

both. 3. The cell “ctlture nmediumof claim1l, wherein
t he i nel ganplout P.8hekpNeddPQtPart B is ferric

citrat 4. sk { aim 3,

conpri g)l ng g%%ﬁ(t)ﬁ%{éjlzo.%%ﬁ%? O“gmrﬁ%f ?rlﬂnal sol ution
concendr at i abpuf 2P gikg yedst-basekhydeolysatee cel | cul ture

medi um of claim 1, wherein the reconbi nant growh

factor of Part Cis selected fromthe group

cdhsi stThawgglleghltirasgtinm of clagn 3 eardtbfurtbertcompradingorboit G5 0ImL/kg
a ination of insulin and 1G-1. 6. The cell
cﬁ\g%hgtrré‘g%di um of claimb5, conprising about 4 ng/L to
13ng/L insulin, or a reconbinant anal og thereof. 7.

T cel,l | ture diumof. claiml, wherein the buffer
V\/Ei?ch fé‘smée%goc 8%8@?“5%&“&%“ 0P ¥ed basal nediumis
HEPES buf f ecultufing hmmakdd cetitibomprieinge dudleit adid @lcading the protein in the
wherein the ffer.of r.t coppri ses a phosphate
buffer, HEP g“ea%d‘%aﬁaﬂ{“ﬁ&é?gp&ﬁ te. 9. The cell

cul t ur &) medtranmsfepfingcth@éultut, of ¢ s b séln@itad Pridudtiongedivad,
sodi um_bi @%r onatte.. 10. 'I&he cell culture medi um of
claim8° POy SBE8UT°Y1. 8g/ L HEPES. WD 2008/ 033517
PCT/ US2007/ 020027 109 -

39. The method of claim 38, further comprising isolating the protein from the cell culture

production medium.

40. The method of claim 38, wherein the protein is an antibody.

4]. The method of claim 40, wherein the antibody is D2E7 (adalimumab).

42, A serum-free cell culture production medium comprising:
a) a modified basal medium which excludes the following components sodium
bicarbonate, buffer, mono-basic sodium phosphate, di-basic sodium phosphate, an osmolarity

regulator, a surfactant, and monosaccharide glucose;



11. The cell culture nmediumof claim@8, wherein the
phosphat e buffer conprises about 0.01 to 0.5 g/L

worews/3and di - basi ¢ sodi um phosphates. 12. ThePCEUE2007/020027

culture nediumof claiml, vvheLlin Part C further
conpri ses aspar agi.ne I ' fg'« or. gl utam ne and
aspar agl ne. %%3‘{ ggﬂg%ﬁ% ﬁ?ﬁ#‘l&’i‘ m%ﬁﬁ‘t&f claim 1,
wher ei 8) t healfuttosd inLkg b D0HoaY Mrig/If reddibinabt HushalNadshlin;
14. The cell culture medi um of claim 13, conprising
about ¥ 0 tﬁb%‘.témg(’;@k%ﬁ%l"‘.&lr°‘f§1“°?ﬁee cell culture nedium
of clakym 1, avdae0.8itd0.V Bg ENRitaMinsour ce of Part Cis a
nonosacgchari de. 16, The ce culture nmediumof claim

|
15, whr ei n2WE! Hohgkatodha bicpbonates o ect ed from t he

group gpnsi gbduf @t /b HEPE®, hul t ose, nmannose,
gal actose and fructose. 17. The cell culture nmedi um of

claimWbs, wAkue?tpiskeYrtleose is D glucose. 18. The

cel I cyl turguduedswn gkg Pluadnf@ F.gs; conprising no greater
than about 7.0 g/L glucose. 19. The cell culture

medi undof cPIuRD-91 todhbe/ks Na®O.H6Q5t two di f f er ent

non- anjyral b@ased4 1y sk Xadiks.f,oPart C are a
pl ant - bgged hydr ollysa?ﬁe&and a 4hyér ol ysate which is

nei t heb ani Aedut o [2p/kgrireasidased hydrolysakhandel | cul ture
medi u f clyad , &N - based
hydr olnbngatehﬁg%&%gg\%ggggpbﬁ%l#@{r%?é. 21. The cell

cul ture nmediumof claim 19, wherein the hydrol ysate

fch i [ i [ . - | S a .
yabiot - B 88 i oAb iy el BES Bt oct cuthyrg prociom
ofomprigeone of clains 1-21, further conprising

net hot exat e l,ccultre medium of claim
22, co%)gri s?l?loélt a %ﬁ,?[(‘% °T%L‘%n“/ﬁ?“&“5%8&f crllm(iie’rnet hot r exat e.
WO 2008) 03354ont CTLIIEAHAZ M@AQRG2cHmbinhft Hhan Hsdirc el |
cul ture nediyu ny .one of. clains 1-21, further
conpr i g)l ng gbogl}e%g%géfdg HRBMCSF surfactant. 25. The
cel | cd) t ur ebawedlbdita 0F9 ghgli-glulvhinepher ei n t he

surfactant i hyl cellul ose or a pluronic polyol.
26. Th® cel Fgoélgf'%l%)lj(é S??ﬁ‘&?ﬁ'r?f‘%?nagq’ai m 25, wherein the
pl uronf)c pobhwat 1.8g/kEIHEPES] ¢ F-68. 27. The cell

cul ture nmedium of . cl ai .conprising about 1.0 g/L
Pl ur ong)c F- %@?&gé."o#ﬁé}%ﬁgp]’cul ture nmedi um of any one
of cl ahjs 1latbit 1.0 @ik Rhirod©RB8; Si ng L- gl utam ne. 29.
The cel|l cultu | um of ope.of clainms 1-21,
wher ei R thea]bqyl{ﬁggg’gds&lfwg'ﬁot'gzo’?. 3. 30. The cell
cul turp medabuit 043 Ry44qe NE,HRORTHIO, 1- 21, wherein the
oSl Al 1Y LERPRS7 DA Thasc e it Su T <O

D) about 6.9 to 7.0 g/kg plant-based hydrolysate.

44, The cell culture production medium of claim 42 or 43, having a pH of about 7.10 to
7.20.

45, The cell culture production medium of claim 42 or 43, having an osmolality of about
373 t0.403 mOsm/kg.

46. A serum-free cell culture medium comprising:



31. A nethod for producing a protein conprising

culturing a mammalian cell in the cell culture nmedium
wotooangsone of clainms 1-21. 32. The nethod of PCEHUS2082920027
wherei n the mamal i an ceI I [ s Ch| nese Hanster Ovary

(CHO ceII ai.m 3 32, wherein
the prdtein F?dg-ﬁ’g E?F%T ‘@}ﬂ efﬁlgdﬁélferfgﬁmﬁ‘f‘g ggnapopynts sodium
3 Bicarbbreareg b\liffdr,hﬁorﬁliﬁaslb @cdiyum ﬁhdiﬁﬂa&il tictshsic ls@dtrh PRosPliagd) Bn osmolarity
elgF%stlngg andantl-Tgl ({ tlbody, an anti-IL-12
B Haghend MPRoPACCIST BIEYSS: and an anti - EPO
relcept oy (EE@uR}tcﬂl&ﬂmgdyuZ%mﬁg&ﬁMﬁtrﬁtéee cellb
cul ture medium ¢o asa ium
about & 12 ﬁ\’?“kg ‘g?mﬁ‘é g%" iﬁ%‘ﬂ@gf"éﬁ“ inant jnpmag igsuling )
about @y 6 nghduEs kT HRPAMGHoudRGREe; i nsul i n; d) about
2-5 g/ kg anh dro | ucose; e) about 0.1 - 0.5 g/ kg

us
L- gl ut &hi ne? Wié@g%aéﬂ‘#m}ﬂe?/ US2007/ 020027 111 f)

about #-3 gélmtmhgm%mﬁam@ﬂ@&nﬁte g) about 0.01-0.05
g/ kg NaH2P04H2 out 4 to 5 g/ kg of

Na2HP0 &) 7H29b0uahép #ke HEBES; 1.0-3.0 g/ kg yeast - based

hydr ol ypat eapoudbo IPRg REEL cul ture medi um of clai m 35,
conpri si ng a% a basal~ nmedi um b%) about 10.0 m/kg or

122 nmghL f esbqug04dite 2 ghke Plurenjc BxpBut 4. 0 rTg/ kg

reconbhnant ,kirHH; Hw(fpg,};%Nqu,b g,p@ut 3.5 g/kg

anhydr ous gl ucose; g/ kg L-glutam ne; f)
about K 6 gﬁk@tgém@ﬁ%gébffﬂiﬁw?&b() g) about 0.03 g/kg

NaH2 PO4H20;

Na2HPO 7H28m"t 93%16 gt 8"59%&47'%&5%& based
hydr ol yléat eab@y2 wﬁykgwabt-hasﬂdtmmlyﬁamaum of claim 35
or 36, furt g mL/ kg

met hot riexat E&Juég?%&kn%tp%%b@gﬂypr o’%gm ng a protein
conprising a) culturing mammalian cells conprising a

Rggl E' Ef’h&?co %uﬁ\ﬂ% %ghlﬂgl og Eﬁmp 419 tw(?llerrcl,mI thle celi]lecultlg:rleJ mte(lillum comprises
a) about 10.0 ml/kg or 122.45 mg/kg ferric citrate;
b) about 3.8 to 3.9 mL/kg or 7.8 mg/kg recombinant human insulin;
c) about 7.0 g/kg anhydrous glhucose;
d) about 0.8 to 0.9 g/kg L-glutamine;
€) about 1.6 g/kg sodium bicarbonate;
) about 1.8 g/kg HEPES;
g) about 2.6 to 2.7 g/kg NaCl,
h) about 1.0 g/kg Pluronic F-68;
i) about 0.03 to 0.04 g/kg NaH,PO,H,0,;
i) about 0.43 to 0.44 g/kg Na,HPO,7H.0;
k) about 0.45 g/kg L-asparagine monohydrate;
)] about 4.0 g/kg yeast-based hydrolysate; and

m) about 2.6 g/kg plant-based hydrolysate.

48. The cell culture medium of any one of claims 42-27, further comprising about 2.50
mL/kg methotrexate



b) transferring the culture of (a) into a cell culture
production nmedium such that the protein is produced.

w@2008/08811et hod of claim 38, further conpri si nBCT/US2007/020027
isolating the protein fron1the]%ell cul ture

pr.oduct,i o iu 40. The nethod of. claim 38, wherein ..

PHEC or VBRI fusig Sl S neQ noR SR i comprising

4 Quclsih suidéntodifi@tha Biitibo vl thesceD2fitré medilun 58 ARigne of daimsA2-47.

serumfree cell culture production medi um conpri sing:

a) a nodified basal nmedi um which excl udes the

f 80| OWTRGmEBEPENtRih 9 Slbrdithe Ma@falN@18s 2 CHO @11

nono- basi ¢ sodi um phosphate, di-basic sodi um

phosphate, an osnolarity regulator, a surfactant, and

NBNOS AQHEMEEE o445 35 SvheYdh the BN ISR A% dntibody.

PCT/ US2007/ 020027 112 b) about 8 to 12 m7kg or

122.45 ny/L ferric citrate; c) about 4 to 8 nL/kg or

tgzg g?ﬁ%ﬂgﬁﬁ§%$%ﬁ§%g1ucos%?wg?ﬁg %%FL%Q%TPg&6.7 g%%%mamlEPo

L Rgintibedlsi ne; f) about 1 to 2 g/ kg sodi um bi car bonat e;

g) about 1 to 2 g/ kg HEPES; h) about 2 to 3 g/kg Nad ;

i) about 0.5 to 2 g/kg Pluronic F-68; j) about 0.01 to

051 g/ Re NethdPtiad;52, wheraupthe tnt3 THFé @antthoBy iy/akfglly human anti-
P04.7H20; 1) about 8 to 12 g/ kg yeast-based

hyQr8i¥eeE: and n) about 60 to 70 g/ kg pl ant - based

hydrol ysate. 43. The cell culture production nmedi um of

claim42, wherein the cell culture nmedium_ conprises

ap4abodte method efifiging 53, whepen the filly/humpe anti-ENEg antibody isPRE7

abRfimfndh) M/ kg or 12 ng/ kg reconbi nant human insulin

c) about }.O g/ kg anhydrous gl ucose; d) about 0.58 to

0.59 g/ kg L-glutam ne; e) about 1.6 g/kg sodi um

Dsgar P gl ROl UAARESS ) oot 2, 10
abo ut @) 03 aonogified b@alagedﬂaﬂzﬂ@ahl-@dpdes the following cc;mponents sodium

bicarbonate, buffer, mono-basic sodium phosphate, di-basic sodium phosphate, an osmolarity

regulator, a surfactant, and monosaccharide glucose;
b) about 8 to 10 ml/kg or 120 to 130 mg/L ferric citrate;
c) about 3 to 5 mL/kg or 7.8 mg/kg recombinant human insulin;
d) about 5 to 9 g/kg anhydrous glucose;
€) about 0.8 to 0.9 g/kg L-glutamine;
f) about 0.3 to 0.5 g/kg L-asparagine monohydrate;
g) about 1 ot 2 g/kg sodium bicarbonate
h) about 1 to 2 g/kg HEPES;
1) about 2 to 3 g/kg NaCl;
1) about 0.5 to 2 g/kg Pluronic F-68;
k) about 0.01 to 0.1 g/kg NaH,PO,*H,0;
1) about 0.1 to 1.0 g/kg Na,HPO,+7H,0;
m) about 2 to 6 g/kg yeast-based hydrolysate; and
n) about 2 to 4 g/kg plant-based hydrolysate.

56. The cell culture medium of claim 55, comprising

a) about 10 ml/kg or 122 mg/L ferric citrate;



j) about 0.43 to 0.44 g/ kg Na2HPO4. 7H20; k) about 10.7
g/ kg yeast-based hydrol ysate; and 1) about 6.9 to 7.0

wa@tdogopisant - based hydrol ysate. 44. The cell cuP€T/D82007/020027

pr oduct| on nmedi um of cl ai m 42 s 43, having a pH of

about 10 to 0, .4 eI culture rodu .on
nedi um b cf‘léquﬁﬁzﬁgo i 2\% &ifc in,
about ¢)373 alﬁhuéwﬁgn@ﬁﬂyldgmsgﬁcosé; ser umfree ceII

cul ture nedi um rig ng:, WO 2008/ 033517

PCT/ USSh0 7/ 6%&@3%@@@%%%‘% ed basal nedium
whi ch excl udsit 0.88gkg LlaoyiraptheGRuioRyMRAlE;S sodi um

bi car bgnat e, buffer, IS;@no b%‘ifl c sodi um phosphat e,

di - basPc so0dPUhl HBAS el arity regulator, a
surfan‘Fpnt abel1. smbarlde gl ucose; b) about 8
tol2 / kg or 122 rrg/Lferrlc citrate; c) about 3
to 5 mY kg 6?0“62?6t°82§§g€AF£gN?gconbl nant human insulin;
d) aboyt 5 BSbHQIQ/g}kgpﬁﬂ&M@F_@ng gl ucose; e) about 0.1
to 2 g/kg L- gI ut am ne; g{& about 1 to 2 g/ kg sodium

bi car bBnat eaboug§.03ted1i4 glka NathPOiKOHEPES;, h) about 2
to 3 g{kg AR g Pluronic F-68;
i) aboﬁjt( O’\%@mghjt U%ékgqqém)g 427!—1%0(# k) about 0.4 to
0.5 g/Rg Namnoaozﬂmeas&yasquolﬂsm,m 0.5 g/ kg

L- aspa gln JipRe dﬂ?}% 2 to 6 g/kg

yeast - sed ydr o:é)kgg%gbase about 2 to 4 g/kg

pl ant - based hydrol ysate. 47. The cell culture nedium
cla , ho0. t I m ri ses

2} abotl® %@.caﬂ;%?ﬁﬁgﬂlgr&?l@%?%%f% hithf BRIt FEREAES

about 3.8 to 3.9 nL/kg or 7 8 ny/ kg r econbi nant hurran
ul i b nh [,ous gl ucose; d)
%ut Sgngﬁ% gﬂtc'flﬁ“e uta r}’sﬁj e) about 1.6 g/kg

SOdI unapi cab@akmtlg;omlimedmout 1 8 g/ kg HEPES; g) about

|2:'- gst OpP- 7 BB NG miig'dt 13PQ4U50 g, ek Stk ™ ONi €

c) about 2 to 6 mg/kg recombinant human insulin;
d) about 150 to 250 g/kg anhydrous glucose;

e) about 0.1 to 0.5 g/kg L-glutamine;

f) about 1 to 2 g/kg sodium bicarbonate; and

2) about 5 to 15 g/kg yeast-based hydrolysate.

59. The cell culture medium of claim 58, comprising
a) about 10 ml/kg or 122.45 mg/L ferric citrate;
b) about 4 mg/kg recombinant human insulin;

c) about 200 g/kg anhydrous glucose;

d) about 0.29 to 0.30 g/kg L-glutamine;

e) about 1.6 g/kg sodium bicarbonate; and
f) about 11 g/kg yeast-based hydrolysate.

60. The cell culture medium of claim 58 or 59, further comprising methotrexate.

61. A method of producing a protein comprising culturing a mammalian cell comprising a

nucleic acid encoding the protein in a cell culture medium of any one of claims 55-60.



i) about 0.03 to 0.04 g/ kg NaH2P04H20; ) about 0.43
to 0.44 g/ kg Na2HPO4. 7H20; k) about 0.45 g/ kg

wa 2@s/0335ayi ne nonohydrate; 1) about 4.0 g/ kg PCT/US2007/020027
yeast - based hydrol ysate; and about 2.6 g/kg
pl ant - based hydrol ysate. 48. The cell culture nmedium
of any one of clains 42-27, further conprising about
2650 The kegthodfohdit &X ablerdithe QRN 33b Artibody.
PCT/ US2007/ 020027 114 49. A nmethod for producing a
protein conprising culturing a manmal i an cel |
CORPr i TheW@etiod GRLLLAIRI6E, Witkdin 86 aRdinBliat & i9OCHOQAN, | n
the cell culture nedium of any one of clainms 42-47.
50. The nethod of claim49, wherein the mammalian cell

| 84,2 Ciih @methbd of ckalm 63 \eher@h the Huic Sidbibod2 2 fmﬁ}{uﬁiaﬂ anti-IL-12

the protein is an antlbody 52. The nethod of "claim

53tibar ei n the anti body is an anti-TNFa anti body or

an anti-EPO- R antibody. 53. The method of claimb52,

wher ei n the anti-TNFa antibody is a fully human anti -
TRE(x Ahe mptbed,of cim 64 ehergin the dullythugpmiapti-5is-12 antibedy is ABT-874.

the fully human anti-TNFa anti body is D2E7

(adal i mumab). 55. A serumfree cell culture nedium

c8fmr i Sisagm- fi9e cell wwltirs mediuth semprisngdi um  whi ch excl udes

t he fo ow di um bi car bonate, buffer,

nono- bz%m C g%éf : Eoshﬁatﬁlgl -basic sodi um

phosphl e, abpubgmal?anlﬂtgwr 12@@d|3amgfL fegricgnitrateact ant , and

rmnosa har m/kg or 120
o o Ly S ADR, OB bl Ay, "L <0

130 ric c ate 0 5 nL/kg or
7 8 rrgﬂkg re@mtrbtqﬁaz{kghﬂnmusgiwlse, d) about 5 to 9

g/ kg a@pydrgy(ﬁgllgcggg/ﬁgpgg)‘g%gﬁgt 0.8 to 0.9 g/ kg

L- gl ut am ne; ’5 g/ kg L-asparagi ne
nonohy@r at e pboug) teelbglkg sotlivof bidarkpnkig; &ddi um bi car bonat e

0l L R e 752 °9 o
0.01 to O 1 g/kg NaH2P04H2G, 1) about 0.1 to 1.0 g/kg
hydrgPé’E%{@ohﬁtﬁjﬁ meg(l)ubrlltof<2;Ia,1t1r(1)6é3 kx%'r}/eaSt -based
about 10 ml/kg or 122.45 mg/L ferric citrate;

b) about 4 mg/kg recombinant human insulin;

©) about 1.5 g/kg anhydrous glucose;

d) about 0.29 to 0.30 g/kg L-glutamine;

€) about 1.6 g/kg sodium bicarbonate; and

) about 2 g/kg yeast-based hydrolysate.

68. The cell culture medium of claim 66 or 67, further comprising methotrexate.
69. The cell culture medium of claim 66 or 67, having a pH of about 7.10 to 7.30.

70. The cell culture medium of claim 66 or 67, having an osmolality of about 300 to 340
mOsm/kg.

71. The cell culture medium of claim 66 or 67, comprising at least 8 g/kg yeast-based
hydrolysate.



n) about 2 to 4 g/ kg plant-based hydrol ysate. 56. The

cell culture nmedium of claimb55, conprising a) about
waosisdsyr or 122 ng/L ferric citrate; W 2008/ P3BEI2007/020027

PCT/ US2007/ 020027 115 b) aboult 73 8 to 3.9 nL/kg or

7.8 ng/ kg reconbi nant human |nsul in; c¢) about 7.0

g/ kg anhydrous gl ucose; d) about O. 87 to 0.88 g/kg

L7l ut Anmetlegd oe‘))rcﬂbﬁhg a Protth @hipfisihg aBfAfGgmBMmalian cell comprising a

hydr at e 6 SOdI m b| car bonat
ABERe icuge"g?%g ‘»)hﬁr?’é%ﬂﬁih %%ﬁf pirgmeqipm W@ng 62 65.
|) about 1.0 g/ kg Pluronic F-68; j) about 0.03 to O. 04
a ut 0.43 t0.0.44 /kg
a5 rpoThe ﬂqg‘@%ﬁslma{a@u whereig thy/neefeip dsanyant

hydrol ysate; and m about 2.6 g/ kg plant- based
droI sate. 57, The cell culture nedium of_ claim 55

s ethed of clim T2 sWhegeinibe mammalian ¢ell is sEHOell.
ser umfree cell culture medium conprising: a) basal

cell growth nedium b) about 8 to 12 m/kg or 120 to

130 ny/The methed of dlaim 73 whereigsthe apeleie agd ensodss ap ArtiyIL-12 antibody or an

r eaPEPO ReMtibddyEN i nsulin; d) about 150 to 250 g/kg
anhydrous gl ucose; e) about 0.1 to 0.5 g/ kg
L-glutamne; f) about 1 to 2 g/ kg sodi um bi carbonat e;

af?@' OrnéReHbd o difin b3, ‘gléj:?éan ?ﬁ% ggm h9 L&ﬁ)@&ﬁs s ART-874.

59." The cell culture ne
about 10 m/kg or 122.45 ng/Lferrlc C|trate b)

/ | uman insulin; c¢) about 200
?Eg a?hw Flgﬂ‘é&g‘ (g‘gm(;se Iléabout 0. 29 to 0. 30 g/ kg

L- gl ut a)n nea n@)ilﬁa@ basal Im¢®11g hhigh sxadidesiths f@ibm@mmeoneats dodium
I T T T e
met hot psnclargy regtlatos, arsetfintuit, afid pomdarcharige gluposm e| n
conpri ﬁj ng gqu k”io'lagnl&g 'ng%‘% il?(pmg/flfjemc cﬁ'xp{el sing a

c) about 2.5 to 4.5 mL/kg or 7.8 mg/kg recombinant human insulin;

d) about 5 to 9 g/kg anhydrous glucose;

€) about 0.5 to 1 g/kg L-glutamine;

f) about 0.1 to 1 g/kg L-asparagine monohydrate;

g) about 1 to 2 g/kg sodium bicarbonate

h) about 1 to 2 g/kg HEPES;

1) about 1 to 4 g/kg NaCl,

i) about 0.1 to 2 g/kg Pluronic F-68;

k) about 0.01 to 0.1 g/kg NaH,PO,H,0,;

)} about 0.1 to 1 g/kg Na,HPO,+7H,0;

m) about 2 to 6 g/kg yeast-based hydrolysate; and

n) about 2 to 6 g/kg plant-based hydrolysate.

78. The cell culture medium of claim 77, comprising
a) about 10 ml/kg or 122.45 mg/L ferric citrate;
b) about 3.8 to 3.9 mL/kg or 7.8 mg/kg recombinant human insulin;
<) about 7.0 g/kg anhydrous glucose;
d) about 0.87 to 0.88 g/kg L-glutamine;



nucl eic acid encoding the protein in a cell culture

medi um of any one of clains 55-60. WO 2008/ 033517
wEODBASBEOD7/ 020027 116 62. The net hod of cl ai PCBLS2007/020027

wherein the protein is an antiﬂ dy. 63. The net hod of

cl ai m 62; erein the manmalia | is a CHO cell.

64. Thg) nerﬁ‘b"a% %/P Fﬁf%a?gl%ﬁ%‘}ngﬁwf%tﬁe nucl ei ¢ acid

encode§ a f abduy1.bgKBRodi@bicatbbnale? anti body. 65. The

met hod of cI ai n the fully human,
anti-1 812 ﬂ;g&{kg:‘%%kg;r 874. 66. A serumfree cell

cul turg) nedbngngkgmhog a) basal cell growth
medi um_ b) about to /kg or 120 to 130 ny/L

ferricYeitrafout!.0 é&‘gg%mlc 680 6 mg/ kg reconbi nant

human jnsul h%ut@b3mtgﬁﬂglﬁaﬁ-lﬁogi{m anhydrous gl ucose;
e) about 0.1 to tamne; f) about 1 to 2

g/ kg sbMi unﬁ‘kﬂ“&%f‘%@rpa‘g‘eg/kéﬂﬁm@)qﬂﬂout 1 to 4 g/kg
yeast - pased . cul ture nmedi um
of cl albm GGa%gﬁg%g?ﬁgtbisghyﬂma%%/ kg or 122.45
my/ L f8vri ca'mUt?égé(gplaby-ba%Ulyﬂrdb'Shtg/ kg recombi nant
human i nsulin; c¢) about 1.5 g/ kg anhydrous gl ucose;

d) about 0.29 to 0.30 g/kg L-glutam ne; e) about 1.6
gf%g sdhe epthcbituremgdinetod claigmd? orf78, katyogta pRl affakept 7.10 to 7.20.
yeast - based hydrol ysate. 68. The cell culture nedium
of claim66 or 67, further conprising nethotrexate.
680. Thdheedliculturt medismrof diainmy bér 78| lzivimg @6 ogmoldity ofwbeutrd§3 to 403
AfinAf; @bout 7.10 to 7.30. 70. The cell culture

nmedi um-of claim66 or 67, having an osnolality of

about 300 to 340 mOsni kg. 71. The cell culture medium
og, cl aiym r [§.Sin .| east 8 g/ kg

yégst aeﬁgul&'ﬁ WCﬁ%na edl }68 BP033517

PCT/ US2007/ @ﬁﬁﬂﬁ?d babil?m&lihm Avhicitiimddifiéd torranisieitigfoBowing

proteln conpri Si culturl an.cel |
P ooy | Soip Bt Siafih ettt Wb TR moRR RS o phgophate, di-basic
the c elsddunmbltdsplﬁtemﬂdmsuﬂhﬂfy Iaglyatﬁmes@facﬁhtamﬁ&n&ﬁsaﬁalande glucose;
73. Th d i.m 7 rotein is an
ant i bo tl'g{? @é{ﬁﬂ@d’r i?o t\éwl]g{; mgazfte 'n the
manmal b)an c elbdut 4 & SmUKEPoE Bl .14 mg/kg recombinant human insulin;

d) about 5 to 9 g/kg anhydrous glucose;

€) about 0.1 to 1 g/kg L-glutamine;

) about 1 to 2 g/kg sodium bicarbonate

g) about 1 to 2 g/kg HEPES;

h) about 1 to 3 g/kg NaCl,

i) about 0.5 to 2 g/kg Pluronic F-68;

) about 0.01 to 0.1 g/kg NaH,PO,H,0;

k) about0.1to 1 grkg NaHPO#7H,0;

D) about 8 to 12 g/kg yeast-based hydrolysate; and
m) about 6 to 8 g/kg plant-based hydrolysate.

82. The cell culture production medium of claim 81, comprising
a) about 10 ml/kg or 122.45 mg/L ferric citrate;
b) about 6.0 mL/kg or 12 mg/kg recombinant human insulin;
c) about 7.0 g/kg anhydrous glucose;



75. The nmethod of claim 72, wherein the nucleic acid
encodes an anti-IL-12 anti body or an anti-EPOR
w@niosossdyr 76. The nmet hod of claim 75, wherei nP€11©S2007/020027

fully hunan anti-1L-12 antlboﬁb is ABT-874. 77. A
cell c . a nodified basal
medi um E ogggisy%]e(g%eglfsér%mw ng conponents sodi um
bicarbdhateab@miﬁgmgsahmﬂbh&&bmmsodlun1phosphate,

- basiyc so an osnolarity regulator, a
surfac ant, d%ﬁglﬁﬁﬁ%gggﬁﬁarlde gl ucose; b) about 8
tol2 ng) kg aboul2@5 pg N30, g/ L ferric citrate; c) about
2.5to 4 5 nmi/k reconbi nant human
i nsul i B fb%$28§h§%W8mgpéﬁgg anhydrous gl ucose; e)
about () 5 tabolltgbkg;aﬁ@/kgramzne4-}1go; about 0.1 to 1
g/ kg L:aspar dr X bout 1 to 2 g/kg
sodi umr blcaFW%ﬁggéuﬂgﬂ 2§P969é(8/kg HEPES: i)
about fyt 0 4ot k@7 M@easd— as oly@atl 4@ 2 9/ kg
Pluronhc - 68; k& 6 0. 01 to 1 g/ kg NaH2P04H2G,
1) abollt 0. $9upoP1gyf. Q& dAYAElYSaE- about 2 to 6
g/ kg yeast - based hydrolysate and n) about 2 to 6
g/ kg plant-based hydrol ysate. 78. The cell cultu
st umtB¥ cedl|cylture preductioppredigmn clgim 8Qer &1, hacynma/nkbof@bout 7.10t0
123045 ng/L ferric citrate; b) about 3.8 to 3.9 nl/kg
or 7.8 ng/kg reconbi nant human insulin; c¢) about 7.0
g/ kg anhydrous glucose; d) about 0.87 to 0.88 g/kg
Legl ut X R v/
O P P e yon o) of dbout
1333@H9§H§E@ﬂ3n1blcarbonate g) about 1.8 g/ kg HEPES;
h) about 2.67 g/kg NaCl; i) about 1.0 g/kg Pluronic

F-68; j) about 0.03 to 0.04 g/kg NaH2P04H20; k) about
08%3 t & el guitugy prgduxtio-medium eroprising: about 4. 0 g/ kg

yeast - Q)as ed , diRh ¥2af fedifl Shich excludes the following components sodium

bicarbonate, buffer, mono-basic sodium phosphate, di-basic sodium phosphate, an

osmolarity regulator, a surfactant, and monosaccharide glucose;
b) about 8 to 12 ml/kg or 110 to 130 mg/L ferric citrate;
c) about 4 to 8 mL/kg or 11 to 15 mg/kg recombinant human insulin;
d) about 5 to 9 g/kg anhydrous glucose;

e) about 0.1 to 1 g/kg L-glutamine;

f) about 1 to 2 g/kg sodium bicarbonate

g) about 1 to 2 g/kg HEPES;

h) about 1 to 3 g/kg NaCl;

1) about 0.1 to 2 g/kg Pluronic F-68;

i) about 0.01 to 0.1 g/kg NaH,PO,H,0;

k) about 0.1 tol g/kg Na,HPO,+7H,0;

1) about 12 to 16 g/kg yeast-based hydrolysate; and

m) about 8 to 10 g/kg plant-based hydrolysate.

86. The cell culture production medium of claim 85, comprising
a) about 10 ml/kg or 122.45 mg/L ferric citrate;
b) about 6.5 mL/kg or 13 mg/kg recombinant human insulin;



m about 2.6 g/ kg plant-based hydrolysate. 79. The

cell culture nediumof claim77 or 78, having a pH of
wW@bwsen33s110 to 7.20. 80. The cell cul ture nediRCT/U8§2007/020027

claim77 or 78, havi ng an osnniz%lity of about 373 to

403 m k cul ture production nmedi um
corrprPSan 9b3u§}0%§| é%"“ﬁé@‘g? “nedi um which is

gpdl flbépl :0a3®2068§tdb61?§/kglglmang%e c_orrpong_nt s sodi um

i car bgnat e u no- basi ¢ sodi um
phosph%t e, 6?0“ gglgékgsg Lo I‘fg%ﬂ’&?é"phate, an osnolarity
regul apor, abdsutl 8adkedBPESand nonosacchari de gl ucose;
b) about 8 to 1 120 to 130 ng/L ferric
citrat® c) a}éﬂb‘béf‘gdﬂ//kggl §{ITL/ kg or 10 to 14 ny/ kg
reconbhnant abyR0 gfks Pilrbic F- 6@) about 5 to 9 g/kg
anhydr qus gl ucosgﬁaj} about 0.1 to 1 g/kg L-glutam ne;

f) abotht 1 gbpupl aHb‘Bfnate g) about 1 to

2 g/ kg )HEPE§boum)4§W4§‘k§Na2ﬁ[P9{; kg, dya i) about 0.5
toZg}kg Pluronic F-68; ]) about 601toOlg/kg

NaH2PO¥H20; abquy 140,44 3(2/115 Yegst-baggd hydmlysatipend 7H20; 1)

about § to 1g.gok% ¥SaK Bﬂﬁ&q ygate; and_m
about g to 8 gu/ kg pl ant ased %y roolq)%/ssate 82. The

cell culture production nedi um of claim 81, conprising

ag7 aboyte I Eﬂtliig groﬁﬁafbﬁ%} ég Acgoen n‘{)&rotf Elgl I rS%t ﬁrthg)compnsmg

about 6.0 niL I nant urran I nsul

c Jnetigenate7 . O g/ kg anhydr ous gl ucose; WO 2008/ 033517
PCT/ US2007/ 020027 119 d) about 0.58 to 0.59 g/kg
L-glutam ne; e) about 1.6 g/kg sodium bicarbonate f)

aBdut A recthpdad prERES; anpntibdrlycomBrisiiy qpltungNar@mmidian cell comprising

S? Egél?{é?_@%%bgbg {hgj mgg%§£a6%ﬂ ﬁ@&:{%?rgwﬁgxb x?lgdd&g 09 ang)ldbne of claims
N&P8$04. 7H20; ki about 10.7 Q/ kg yeaét - based
hydrol ysate; and 1) about 6.9 to 7.0 g/ kg pl ant-based

hydr ol ysat e.
89. The method of claim 88, wherein the mammalian cell is a CHO cell.

90. The method of claim 88, wherein the nucleic acid encodes an anti-IL-18 antibody.

91. The cell culture medium of any one of claims 35, 36, 42, 43, 46, 47, 55, 56, 77, 78, 81,
82, 85, or 86, wherein the plant-based hydrolysate is a soy-based hydrolysate.

92. A Chinese Hamster Ovary (CHO) cell in the cell culture medium of any one of claims 1-
30, 35-37, 42-48, 55-60, 66-71, and 81-87..

93. A fed batch method of producing a protein comprising
a) culturing mammalian cells comprising a nucleic acid encoding the protein in a
cell culture comprising a cell culture production medium; and
b) feeding the mammalian cells by adding a hydrolysate enrichment solution and a
basal enrichment solution to the cell culture during a time period,
- wherein the hydrolysate enrichment solution comprises at least two different
non-animal-based hydrolysates,

such that the protein is produced.



83. The cell culture production nmediumof claim80 or
81, having a pH of about 7.10 to 7.20. 84. The .cell
W@ 0080831 pr oducti on nedi um of claim 80 or 81, PEWUSIHOAGR0027
osnol ality of about 373 to 403 ,msn kg. 85. A cell
cul ture production nmedi um conprising: a) a nodified
basal nedi um whi ch excl udes the foll ow ng conponents
sodli u nﬂhbhletﬁﬁd)ﬁl’rb&lilﬁ 93wtk i the BRYADenbidkhéht Sodetionbomprises a
phosphat S’b %ﬁ gfﬁSI c sodi um phosphate, an osnolarity
r EYUPERET P28 DY 8ct ant, and nonosacchari de gl ucose;
b) about 8 to 12 m/kg or 110 to 130 ng/L ferric

pLratg o8 n/kg or 11 to 15

i P IR R Wherein thg Pastlesiiehmen wlglog/cwgpnses a basal
aﬂ{amqh]ow@mg@u@ QiEsludke. about 0.1 to 1 g/ kg L-glutam ne;

f) about 1 to 2 g% kg sodi um bi carbonate g) about 1 to

2 g/ kg HEPES; h) about 1 to 3 g/kg NaCl; i) about 0.1
1962 9kGmEhbd SMtldim o4 8895 Jv&le@mh@ baaledluth 9 pF (HCK
NaH2PO4AH20; k) about 0.1 tol g/ kg Na2HP04. 7H20; 1)

about 12 to 16 g/ kg yeast-based hydrol ysate; and rr)
abput  §nd PethBd S P ofd FelaiheFRsk, %Qr@@ltyesxﬂ%rﬁmalﬁﬁ cell 48 Chinese
cell culture roduct| on medi um o alm 85, conprising
aﬁaﬁlﬁiéh@vaﬂ)((iﬁo)l@ﬂor 122.45 ng/L ferric citrate; b)

about 6.5 nL/kg or 13 ng/ kg reconbi nant human i nsuli n;
WD 2008/ 033517 PCT/ US2007/ 020027 120 c) about 7.0

gPkg adhyuetbedofgny ousef claim 9%affo whergindl: firoteid. i6o aptikagly.
L-glutam ne; e) about 1.6 g/kg sodi um bicarbonate f)
about 1.8 g/ kg HEPES; g) about 2.45 g/kg NaC; h) '

aBdbut Thomghudjofielaim §8j \EheFeiIG&e ailt)bod)b'm wéled@edfBorh the @rddg consisting of

St BB, an bk R0 B qbﬁég%@ﬁ%@%%m EPO

hydepbry(EROR) aatitabdy.1) about 9.2 to 9.3 g/ kg pl ant - based
hydr ol ysat e. _

100.  The method of any one of claims 93-96, wherein the hydrolysate enrichment solution
comprises a first hydrolysate which is not derived from a plant or an animal and a second plant-

based hydrolysate.

101.  The method of claim 100, wherein the hydrolysate which is not derived from a plant or
an animal and a plant-based hydrolysate is a yeast-based hydrolysate.

102.  The method of claim 101, wherein the plant-based hydrolysate is a soy-based
hydrolysate

103. A fed batch method of producing an anti-TNFa antibody comprising
a) culturing Chinese Hamster Ovary (CHO) cells comprising a nucleic acid
encoding the anti-TNFa antibody in a cell culture comprising a cell culture production
medium; and
b) feeding the CHO cells by adding a hydrolysate enrichment solution and a basal
enrichment solution to the cell culture during a time period,

wherein the basal enrichment solution comprises a basal medium, asparagine,

and glucose, and



87. The cell culture production nedium of any one of

clains 81-86, further conprising nethotrexate. 88. A
woreaoRosBsof produci ng an anti body conpri sing cubPCTUEING7/620027

manmal i an cell conprising a nugleic acid encoding the

anti body in cel] culture proddcti on medi um of . an .

one of clai W@ef‘*‘é‘f@“s@é‘%ﬁ?‘e ?E%C%H@?WS@U?R CouipLises, agle: t¥w° different
wher ei pod-fttmaleyasal hydiolysabs, i s a CHO cell. 90. The

met hod of cl gi m 88, wherein. the nycleic acid encodes

an ant f% Ehaig’e ?'&B’gﬂ?‘.‘nb@@lsﬂf’é’“@ Il culture medi um of

any one of clains 35, 36, 42, 43, 46, 47, 55, 56, 77,

7 81, , 85, or 86, wherein the plant-based

hi@ﬁ" ol ﬁsfﬁgéat?hsmﬁh PRsuds Mo NEeangibody zomprisg nese

Hanst eg) OvaeMukisgiOHocRd cdngmtsilﬁg a®fdidic §4d Eitb@inSBE LhCTRF o antibody
any one of clains 1- 30, 35-37, 42-48, 55-60, 66-71,

and 81 ingyeell cylture gompriging acelhoulpreRserlugtionyneskie pomgprising at least 2.0 g/L
pr ot ei Bf QREERE, whlefdth tRI conbintrifidn 18 o HRETR dofftolfellbl Sdding glucose to the
conprising a nucleic acid encoding the proteinh in-a

cel | catlkeuitare papduetionimegdiugm asapquired formpintaip pgdnrentrasion of at least 2.0
nedi umpafdRdsef &Rdi ng the mammalian cells by adding a

hydrol ysate enrichnment solution and a basal

enri chiknt $sfing therCHQ cally by adding alyidraliysate gumidhmgntssolutipeand a basal
per | 0d endthk! Dlulidifio ML RLMAMN Gurfip b kfdFERSg, SOI Ut T AN
conprises at least two di fTerent SAon~ani mal - based

hydr ol ysat eshersinghe halsal enridhmentrsolutipmcanprisesachasab thediv, asparagine,
2008/ 0 S2007/ 020027 121 94. The et hod of

claim g@@éhgﬁ?g%d# t he basal enrichnment solution

conpri ses awhengmdhattydeol ywsete loarichinemesdiution cipriscihagleas twodifferent
of cl ahgg_gﬁmglm%rdqjy&o%gaq%basal enri chment sol ution

conpri ses a basal "“nediunt asparagine, and gl ucose.

96. Theuchehahthd anti-TYFaamtibedy siprdbcedwher ei n t he basal
mediumis PF CHO 97. The nethod of any one of clains

93-96, wherein the mammalian cell is a Chinese

Haost e ThOmethyd ¢Sk 10261 104 MBrthefloemprisidgaccovéringnlye akieTNFa antibody.
clains 93-96, wherein the protein is an antibody. 99.

The nethod of claim 98, wherein the antibody is

séfect dte method bffokaigrl0lipr KA Nshesdin thy celf cultart igciliuredNERtemperature
apt i 'bog}i(;fn gn %g%ig ‘JC 12 anti body, an anti-IL-18

ant PeBdy™ & A °4%° #hts - EPO receptor (EPO R) anti body.

100. . The net hod of any one of clainms 93-96, wherein

t hydy ol ysat e nrig nt.solutiqn conprises a first
g o Bl i hsini, B eacT it Stgmt $31C.
ani mal and a second pl ant- based hydrol ysate.

108.  The method of claim 103 or 104, wherein the cell culture production medium is
maintained between 20 and 65% dissolved oxygen.

109.  The method of claim 108, wherein the cell culture production medium is maintained at
about 30% dissolved oxygen.

110.  The method of claim 103 or 104, wherein the osmolarity of the cell culture

production medium is maintained throughout the culturing to no more than 500 mOsm.



101. The nethod of claim 100, wherein the hydrol ysate
which is not derived froma plant or an aninmal and a

w@bk@so3sased hydrol ysate is a yeast-based hydrpClES81087/020027
102. The nethod of claim 101, erein the plant-based

h ol ysate,i soy- bas ]\clz}l sate 103.. A fed . .
ofL B EheSe B I08 P anhekei e YRt Fiisipent Solution comprises
C @filst hydrolgsate)wiieH i W6t dagveditoneS SladtdfBd ffim&Daad ¥ sdebddPlant-based
Cﬁ|418 conprising a nucleic acid encoding the

a9 ¥R antibody in a cell culture conprising a cell
culture production nedium and b) feeding the CHO

cells hy adding a_ hydrolysate enrichnent sol ution and

a ! Hasalthe Beppd haim 14 bwheregthe Bydrolusateayhichyis petderved from a plant or
dyk hdiglaldind b PRNPSIEOH droReE & dyechdiBadla hfdro§fitd. chment

sol ution conprises a basal nedium asparagine, and

gl ucose, and WD 2008/ 033517 PCT/ US2007/ 020027 122

WheS e fhd Aethby o PliM S35, SRR GO PRRLbaSAI Y HioRRatE RIRbI-588d

at least two different non-aninel -baséd hydrol ysates,
shydolyss the anti-TNFa antibody is produced. 104. A

fed batch nmethod of producing an anti-TNFa anti body
conprising a) culturing CHO cells conprising a nucleic

ad ?‘E edbounrthod ofrdaimd03 offNRawhkantin thediydrolysataengishment solution consists
c i B

c sl GEIRBh 908 gty SFh bkl ol 80 il el DRy of a yeas
cbmeehydralysaten of gl ucose is controlled by addi ng

glucose to the <cell culture production medi um as

required to nmaintain a concentration of at |least 2.0

ghLs.of Tht metbsdof daa 103 of Hddwingein the baidOmedihh s BE/CHOdI ng

a hydrol ysate enrichnent solution and a basal

enrichnment solution to the cell culture during a tine
péi6.od Thevnethed of ddia 102 8@l 04cwhidreih the ibhsad edrichmen solution has a pH of

c LSes basal nedi um asparagi ne, and gl ucose,
a%%&)l\%\%é?oe}(ﬁs't he hydrol ysate enrichnment sol ution

conprises at least two different non-aninmal-based

h ol ysate such th t he ti- TNFa gnt.i body j.s

pl)rfg{j uced® mi%gd Otl'lé?% ° %Iﬁba&“%}"%ﬁ 18 ‘ﬁ%lefd%a’(‘i HIOE BT OJFIEI Pgtiyggn about 9 to
cofrpayissi ng recovering the anti-TNFa anti body. 106.

The nethod of claim 103 or 104, wherein the cell

culture is cultured at a tenperature ranging from

abogit  JBe ineth3BofGlalfl 117, Wirreirethbiftle périodli@abdutlRblaysiher ei n

the culturing tenperature is about 35 T. 108. The

met hod of claim 103 or 104, wherein the cell culture

pn oF uc ThOmethBdlbfLHRY ofic of claims 103-116, wherein the basal enrichment solution is
added to the cell culture production medium on at least one of the following days of the time
period: Day 4, Day 6, Day 9, and Day 11.

120.  The method of any one of claims 103-116, wherein the hydrolysate enrichment solution
is added to the cell culture production medium on Day 4, Day 7, or Day 4 and Day 7 of the time

period.

121  The method of any one of claims 103-116, further comprising adjusting the pH of the
cell culture production medium according to a pH linear ramp, wherein the pH linear ramp

comprises starting from a pH of about 7.1 to 7.2 and resulting in a final pH of about 6.9.



mai nt ai ned between 20 and 65% di ssol ved oxygen. 109.

The nethod of claim 108, wherein the cell culture
wEe@dnsIsion medi um i s mai ntained at about 30%CT/US2007/020027

di ssol ved oxygen. 110. The mat@d of claim 103 or 104,

ei the 0 | f | culture roducti o
ol o r AR R A2 st B P et i P e perod of at
rrteaﬁabchmME@ﬁs.anm WO 2008/ 033517 PCT/ US2007/ 020027
123 111. The nmethod of claim 103 or 104, wherein the
hydr ol ysate enrichnent sol ution conprises a first

h)l’I’B ol Yheinethydéfethith 92 1) Géheftd thy s 1ihda@ fand iP hdjidtedWverddperiod of at
{ao néj a second pl ant-based hydrolysate. 112. The
f8puIS m 111, wherein the hydrol ysate which is
not derived froma pI ant or an aninmal and a
pI ant - based hydrol ysate is yeast - based hydrol ysate.

& Tikbe methorbef C@Fmd%ﬂ’\‘he?ﬂthevkﬂélﬁ@r FROPHE a¢ipsiadaveraasRegiod of about

hygjf,&ﬂrg{sate IS a soy-based hydrolysate 114. The
met hod of claim 103 or 104, wherein the hydrol ysate
enrichnment solution consists essentially of about

5@252801’% Jﬁ&h&f of%la?rmi O?ésﬁﬁ \b%‘il{%ﬁ){h\é %Fﬂ aﬂtﬁféqar&ﬁgﬂiﬁn rﬁedium comprises

75- 300 g/ kg a yeast- based hydrolysate
met hodabf ¢ paiomf 120 Basgk medium whisk mlmles the fallawirlg comgpnents sodium

i's PF Gl %eGbutfelP an;ﬁ%tlﬁﬂg s&ﬁun‘f*)l?dséﬂg ﬁ -Bakic %(Qcﬁmé Phosphate, an

wherei n the basal ‘enrichnent so as a

about 9snmolardy fegulgtor, hsyrfacking amamhmaoshardnglumse of

cl ai nBy103- ygn@r i [ et ween
about )1 &gogt%ays.ﬁ/ll%érq?’%{eo lgt tfgjigm 117,
wher ei A) t heabqunétqcfemL@id or $0 atiémgﬂ@zemmanQManTxmhn;

net _hodngf agy. pgﬁ)@&k%mg%%%gq‘?% 6, wherein the basal

enri chnent so utron’i he cell culture
produce) on aweui dintohg/kg Lighasningne of the fol | owi ng

days o theat%u[?ho%so%lum[)bagaréd pay 6, Day 9, and Day

11. 12 S BHECBF el ai ns 103- 116,
wher ei p) t heaﬂropdlui%/g’thEEﬁsl chnment solution is added

or Doy andbby 7 8 PRt e period. 121 The met hod
of anyi)one aboucd ditBg/kfBhuichs F-684r t her conpri si ng
mei anaccorttbgCl s &l Be FRRGEHAL. therein the pi
| i near ky anpabano@pto & &g/ksg NasHROWGH,00m a pH of about 7.1
20067 0435177 Pt s xBueshd el e ohod of
claimi}l, whateios ke phint-biseEiddrolygae. | S adj usted over
a period of at
126.  The method of claim 125, wherein the cell culture production medium comprises

a) about 10.0 ml/kg or 122 .45 mg/L ferric citrate;

b) about 6.0 mL/kg or 12 mg/kg recombinant human insulin;

c) about 7.0 g/kg anhydrous glucose;

d) about 0.58 to 0.59 g/kg L-glutamine;

€) about 1.6 g/kg sodium bicarbonate;

) about 1.8 g/kg HEPES,;

g) about 2.45 g/kg NaCl;

h) about 1.0 g/kg Pluronic F-68;

i) about 0.03 to 0.04 g/kg NaH,PO,-H,0;



| east about 24 hours. 123. The nethod of claim 121,
wherein the pH linear ranp is adjusted over a period

w@Rooam33sheast about 48 hours. 124. The net hod PET/TERDTN20027
121, wherein the pH linear ran&si s adjusted over a

peri od..of abou urS. 1 i nmethod of claim

103 orJ)104, avﬂ%‘e?'glzﬁ’ ?‘E‘eg/lsgelﬂ?zﬁggf -Zrﬁ’(raoe producti on nmedi um

conpri Res ahoualrbgk yest-tasaitydiobdateandhi ch excl udes

the fol,l ow onents sodju bj car bonat e, buffer,

nmono- bdsi ¢ gﬁoﬁfgﬁ?%ﬂg%ﬁéﬁ@,i’i‘%&%&?ﬁsa&odi um

phosphate, an osnolarity regulator, a surfactant, and
sagcharjd | ucose; . b out 8 to 10 m/kg or 110

t 6130 Pﬁth?i?f?w ORg Cffﬁkﬂ‘ﬁi 1%3)125;0%*&(% g frceslldy a CHO cell.

10 to 14 ng/ kg reconbi nant human insulin; d) about 5

to 9 g/ai%g anhydrous glucose; e) about 0.1 to 1 g/k

LI ut 4kt methog 9t agy geg of £lapras K320 gvherran thacel @itrisanalagge scale cell

Oruldout 1 to 3 g/ kg HEPES; h) about 2 to 3 g/ kg Nad ;

i) about 0.1 to 2 g/kg Pluronic F-68; j) about 0.01 to
0.1 g/ kg NaH2PO4- H20; k) about 0.1 to 0.1 g/kg

Na2fiPOfne/ fddls
hydr ol ysi{ﬂgt?@%%@ﬁ?y% B’gl S{eglatﬁtg%gggelgga/li‘%ﬁ%}‘%‘%? I Beater than about 10 L.

hydrol ysate. 126. The nethod of claim 125, wherein the

c c e ; , . ut
15 e G MR ITLERTA SR BT 6.0
m./ kg or 12 ng/ kg reconbi nant human insulin; c¢) about

7. / ; b .0 .59.0alk
(19191 18 AU RLIRARE: 1AM B Eal 538 949450
f huradnouti-TNF aptibglyHEPES; g) about 2. 45 g/ kg Nad ; h)

about 1.0 g/kg Pluronic F-68; i) about 0.03 to 0.04
g/ kg NaH2PO4- H20; WD 2008/ 033517 PCT/ US2007/ 020027

12%.) ) TaORBthodoftiirh @3 1) whreth thQamNaPtF A mibbH G5 akalinRRAb!
10.7 g/ kg yeast-based hydrol ysate; and

133. A fed batch method of producing an anti-IL12 antibody comprising

a) culturing CHO cells comprising a nucleic acid encoding the antibody in a cell
culture comprising a cell culture production medium,
b) feeding the CHO cells by adding a hydrolysate enrichment solution and a basal
enrichment solution to the cell culture during a time period,

wherein the basal enrichment solution comprises a basal medium, asparagine,
and glucose, and

wherein the hydrolysate enrichment solution comprises at least two different
non-animal-based hydrosylates,

such that the anti-IL12 antibody is produced.

134, The method of claim 133, wherein the hydrolysate enrichment solution further

comprises glucose.
135. The method of claim 133, further comprising recovering the anti-IL12 antibody.

136.  The method of claim 133, wherein the cell culture is cultured at a temperature ranging
from about 32 to 38 °C



1) about 6.9 to 7.0 g/ kg plant-based hydrol ysate. 127.
The nmet hod of any one of clains 103-126, wherein the

worenvsmsisan cell is a CHO cell. 128. The met hoRCDUSHNY020027
one of clainms 103-126, mherelg %he cell culture is a
| arge scale cell culture The nethod of claim

128, wherein the large scale cell culture is greater

t hem alPhdihetAél of claim 383, whbRin'thd dubidrisy tempéhtitei2sbout 33°C.

wherein the large scale cell culture is 13 L. 131. The

nmet hod of any one of clains 103-126, wherein the

a[ﬁ& TiNremenéd &Fwﬂm 183, avhtdélnl the celeimuite prdktictiblRdium is maintained at
tibo method of claim 131, wherein the

WeeP%}éaﬁsth ?SBUG‘§°*Y§C%daI i mumab. 133. A fed batch
nethod of produ0|ng an anti-1L12 anti body conprising
L¥§ultur|%g s conprising a nucleic acid

odi hbE R oda#t#a&ed@& iwherginthg ¢ell cultyre productigneigmyigmaintained at

Cldut 4094 bidoRcRbRFRt | on medium b) feeding the CHO
cells by adding @ hydrol ysate enrichnent sol uti on and

a basal enrichnent solution to the cell culture

dydd. NITRe hbthbd HidiR 33, W@{eﬁhﬁ‘e LNCuRAS BlodE&ioh ﬁﬁmthgs a pH of about

sol ution conprises a Basal medi um asparagi ne,

gbdéo%e, and wherein the hydrol ysate enrichment

sol ution conprises at least two different

non- ani mal - based hydrosyl ates, such that the anti-IL
124lant Thowgthodofistaid 4% avherbgvthe Mitdeolysatelzorichofentdobition d@dprises a

R 4 e

further conpr|S|ng recoverlng t he antl-IL12 antlbody

T h cul
: S - ul ?’ﬁer H%Lg'cfgf ?atlm(ih L a xaeir')ﬁgih? m%lﬁsla{g v%hrlc% i§ S t delixvegtzfr%{ﬂ a plant or
3&n @lmlmmsmsﬁmdr@@muszoow 020027 126 137. The
nmet hod of claim 133, wherein the culturing tenperature
is about 33C. 138. The nethod of claim 133, wherein
t 8. c eThe methddisfelaim 4 42 sthein theplantrbased hpdrolytad "adoybased
bﬁ(#qen 20- 65% di ssol ved oxygen 139. The net hod of

wherein the cell culture production medi um
is nalntalned at about 40% di ssol ved oxygen. 140. The

od C 33, rein,t el] cu
oA e TRomeh Rt 42 e o dedifoate hactimgnesoption gopsists
wagnﬁiﬁllﬁﬁﬁhb&it 504225 gikg 38a sd&#b@feﬁlhpdfﬁfygathly&ﬂ(ﬁlm Wysgljh gkgh of a yeast-based
enr ment ytio rises a hydrolysate which is
n&dr‘gésrafev%"@sag %t39M°°6? an animal and a
pl ant - based hydr ol ysat e.
145.  The method of claim 133, wherein the basal enrichment solution comprises a basal

medium, asparagine, and glucose.

146.  The method of claim 145, wherein the basal enrichment solution has a pH of about 9.7
and an osmolarity of about 1400 to 1500 mOsm.

147.  The method of claim 145, wherein the basal medium in the basal enrichment solution is
PF CHO.

148. The method of any one of claims 133-147, wherein the time period is between 14-15
days.



142. The nethod of claim 141, wherein the hydrol ysate

which is not derived froma plant or an aninmal is a
wQ@easn3sased hydrol ysate, 143. The nethod of cP@El/IsW42020027

wherei n the pl ant-based hydrol%%ate is a soy-based

hydrol ysate. 144. The net hod | ai m 133, wherein the

hydr ol ysate enrichnent solution consists essentially

oﬂ49ab 0the MEth@PEF 2y sk dffclaims B3~ 14d Swelebrdity the bhsab@iriehmeép §dkition is

dgg go/tg/ 8%%‘8 p}/o%acztltonb & 1uﬁlee(Vﬁ1§%[d}O§|f X‘E’ﬁ)tgglmﬂ?}g gr’l gabyOSu (t>f tl%e time

V\:ba’roﬂl n the basal enrichment solution conprises a
basal nedium asparagi ne, and glucose. 146. The
met hod of cl aim 145, wherein the basal enrichnment

S (D50Jt | The RaBodofftinly Ghc GHRiths B337147 aittbreaithe hYMbBEHtd ShriChment solution
élld 1400 to 1500 nOsm 147. The method of ¢laim 145,

thsselbertre nrpdrction efliym evepyday| beginning pihdayt6 of the time period.
solutlon is PF CHO 148. The method of any one of
clalns 133- 147, wherein the tine period is between

1435 Thegpethodigf app gy ef slpemsy 1 7 L xdwntiry the barabenrichment solution and

14R hydBsdi®értRRn &t s@itionQEadatd ol &iR
t he gasalS enri chmarsn soéll ut?on IS adg&ﬁﬁi%égucg%glgfweveryday

c beainping qday & of the imgweiashn every ot her day begi nni ng on
day 5 of the tinme period. 150. The nethod of any one

of clains 133-147, wherein the hydrolysate enrichnent
sédlt i dhe methodefdaimuany enveof elaims 138118 Urvénersingitiel oall ayhure production

MR EW glg% sday beginning on day 6 of the

t1ne. peri 151. The nethod of any one of clains
133- 143, whemedified hasabmertium exchidiigrtenfollewing teragonemsisodium
t he hy t r d.to th
e e e S
day 5 ofmdldray telgmatoparsmﬂ,ﬁﬁd mEﬁtueamMidegluodssepl ai m any
one of ¢l ai Al wh h [l culture

pr oducP f “%‘ou}g’?’o nﬁrorqg@()gfb m)%mfc Li'pasal

medi untkexcl ab:hung td mukg lok diniorl§ nedigrecvatbimmntstadian tasulin,

bi car bgpat e bou%[ RO~ baS| c. sodi um phosphat e,

di - basitc sodium p o%/lf)%gfh O'ésnguc(%%I arity regulator, a
surfact)ant,alamdorlmbg/agh@rmdmegl ucose; b) about 8 to

12 mM/kg or ,11 0 ferric citrate; c) about 5

to 8 / kg S?OUQi{(}ozoég%so g’f‘t‘ﬂ elé 8%bi nant human

insulipy dajbaabbtet2 gkgHEBEg/ kg anhydrous gl ucose; e)

about tamne; f) about 1 to 2 g/kg
i ca?%ogﬁ%fokgg/kg Ratt

sodi um
- 1) about 0.1 to 2 g/kg Pluronic F-68;

i) about 0.01 to 0.1 g/kg NaH,PO,-H,0;
k) about 0.1 to 1 g/kg Na,HPO,-7H,0;
D about 6 to 12 g/kg yeast-based hydrolysate; and

m) about 6 to 8 g/kg plant-based hydrolysate.

153.  The method of claim 152, wherein the cell culture production medium comprises
a) about 10 ml/kg or 122.45 mg/L ferric citrate;
b) about 6.5 mL/kg or 13 mg/kg recombinant human insulin;
c) about 7.0 g/kg anhydrous glucose;
d) about 0.58 to 0.59 g/kg L-glutamine;
€) about 1.6 g/kg sodium bicarbonate



g) about 1 to 2 g/kg HEPES; h) about 2 to 3 g/kg Nad;
i) about 0.1 to 2 g/kg Pluronic F-68; j) about 0.01 to
W@O@2089335¢7 NaH2PO4- H20; k) about 0.1 to 1 g/ kgPCT/US2007/020027

Na2HPO4- 7H20; 1) about 6 to 12 kg yeast - based

hydr ol ysat e g/ kg pl ant - based
hydr ol satehb%%g g@%éﬁﬂgghod of claim 152, wherein the
cel | cg}turebmu@dﬂg&gbncnedlun1conpr|ses a) about 10
n1/kg 122 4 err| |trate; b) about 6.5
nL/kg 133Wﬁ$&3%#@5i >human insulin; c¢) about
7.0 9o/ kg anaydﬁooswmmgs@Nmoa@mt 0.58 to 0.59 g/kg
L- gl ut am ne; di um bi car bonate WO
2008/ 0 3517‘1‘%;’6%%8“7‘?%‘2%%‘%1%@ 6’f) about 1.8 g/kg
HEPES; ky) akbuit 187 é&ggédsgbd‘saﬁhydrdwsaﬁb@ut 1.0 g/ kg

Pl ur oni.c F 6 about 0.03 to 04 g/kg NaH2PO4- H20;

1) “abolk 0. 25 §96° A8 sl RimREESHEBAIONB6: k) about 10,7

g/ kg yeast based hydrol ysate; and 1) about 6.9 to 7.0

g/ kg pl ant - based hydrol ysate. 154. The nethod of any

one of clainms 133-153, wherein the cell culture is a

| asqre qﬁ@{n@th&!fbt* any ohd $ﬂé[a§ms il-f.’s5}53T®ﬁerH§£}E Qel) Qlirufelidth [Qrge scale cell
154, wherein the Varge scale cell culture 1s greater

t R0 L. 156. The method of claim 154, wherein the

| arge scale cell culture is about 13 L. 157. The

nmet hod of any one of clains 133-156, wherein the

and - | Thomgthed pidajmi184,avHersin the largersaale celirpmlturg is-grater than 10 L.
anti body. 158. The nethod of claim 157, wherein the

fully human, anti-1L-12 antibody is ABT-874. 159. A

catbi ndh¢ wethpdeltlaim|164.i vdwregrotrp largsiseaje ex)l cglture Gsbput 1B)L. a
basal medium c¢) an amino acid other than gl utam ne;

and d) at least two different non-ani mal based

hyéff.ol Jhamethod ofgng org of claines 13Belf6swhantin tha afaEl 12 aptbody is a fully

ahﬁ)rH&n, Gt P an%b(gdy.
158.  The method of claim 157, wherein the fully human, anti-IL-12 antibody is ABT-874.

159. A combination feed solution comprising

a) glucose;
b) a basal medium,;
) an amino acid other than glutamine; and

d) at least two different non-animal based hydrolysates;
wherein the feed solution has a pH of about 6.0 to-8.0.

160.  The combination feed solution of claim 159, comprising about 100 to 250 g/kg glucose.

161.  The combination feed solution of claim 159, wherein the amino acid is asparagine.

162.  The combination feed solution of claim 160, comprising about 1.0 to 15.0 g of

asparagine.



160. The conbi nation feed solution of claim 159,
conprising about 100 to 250 g/ kg glucose. 161. The

wae eovbiossst7 on feed sol ution of claim 159, wher ePCI/UB®07/020027
am no acid is asparagine. 162 he conbi nation feed

ti 160, .CO r|S| about. 1.
ofo3'as Tl KmleRoblte e Tokii (L 58 bing siswbf a1 s {alle
16sparagine conbi nati on feed solution of claim 161,
conprising about 3.0 to 5.0 g/kg asparagine. 164. The
conbi nation feed solution of claim 159, wherein in the

al64. eaThe Eombinhtibi e fllution of clam 18] whase th thystneﬁydwamﬁferent non-

ar eﬂg](tpaé% k())glﬁed ; dr 2! é}s & ?lygrgg' ac? %gfl agtg whic! 1s not animal-

ceggbd&qnmaas%@ed solution of claim 164, wherein the
hydr ol ysate which is not aninal-based or plant-based
is a yeast-based hydrol ysate. 166. The conbi nation

f 63l S ThalEdntinalbn féle@édiﬁtﬂaﬁ 4)f cléﬁ'ﬁﬁf@' \Qhérélﬁtlﬁlhgmry@ﬁt?%ﬂmh is not
hydrol ysate is a soy-based gdr ol ysate

c SRR P?aéfe?{“s%!sl}‘tﬁe@ﬁﬁ'bwd YdPlals9, wherein the

basal nmediumis either PF- CHO or DMEM F 12 nedi um

168. The conbi nation feed sol ution of claim 159,

wﬂ@r e| H’h% srantnasian feedsalution f elaim K4awhareial fheiplagt-basedbydrolysate is a
gtgudes the foll ow ng conponents: sodi um

b| car bonat e uf fer nono- basi ¢ sodi um phosphat e,

di - basi ¢ sodi um phosphate, an osnolarity regulator, a

SygF actrfiomb; Igilugﬁ fé@? Dutiofd 3F Iﬁlrpﬁ@s@he}g? the bBGI medium is cither PF-
fl eed soO ? clarns

conbi nat | on ution of any bne o

165 01@DMEM/E Ranedivavi ng a turbidity of less than

about 15 NTU. 170. A nethod of nmintaining a steady

gl ucose level of a cell culture production nmedium

cofor i Ehﬂgpndximtimgfeemmlmionbf dain B9, Wixeen thelbagtal atl noddivennig a

oﬂﬁg le% ﬁis rH?dlu:}l? gxd deg %h Cfgﬁ)mn%po?nd)oner%sa #un}rgla?:u?ﬁate buffer,

ghooobasic sodinoh rabsphaa,sch-bmuodmﬁtfmngmatemrosmnlmmregnm;h surfactant,

h al. sat & conpri sing a) conbining glucose and the
gu{éafmcee?‘rf Eﬁm&. Uminto a solution; b) adjusting the

pH of the solution of a) to about 9.5 to 10.5; c)

800 Sk b PSR T R85 i

t bflegtthanfabbtnd 5 NIt i on of ¢) such that the conbination
feed solution has a pH of about 6.5 to 7.5 WO
2008/ 033517 PCT/ US2007/ 020027 130

170. A method of maintaining a steady glucose level of a cell culture production medium

comprising adding the combination feed solution of any one of claims 159-168.

171. A method for making a combination feed solution comprising a basal medium, glucose,
and at least two different non-animal based hydrolysates comprising
a) combining glucose and the basal cell medium into a solution; -

b) adjusting the pH of the solution of a) to about 9.5 to 10.5;

c) adding the at least two different non-animal based hydrolysates to the solution
of b); and '
d) adjusting the pH of the solution of c) such that the combination feed solution has

a pH of about 6.5 to 7.5



172. The nethod of claim 171, wherein step c)

conprises adding a first hydrolysate which is not
w@niosmb3sbased or pl ant-based and a second pl ane€ES®d7/020027

hydrol ysate. 173. The net hod claim 172, wherein the

. . ~ 130
h ol ysat e ich.i ot ani mal’sbased or, pl ant- based .
17, KiEeptl iy 37 DA ) S5nerive e s et which i
1¥& anintabbszed o flentdhs2d bndrogeshd pysit-bdsyE Rddeolysatea
soy-based hydrolysate. 175. A nethod for producing at
| east about 1.5 g/L of an antibody froma mammal i an

Cetd.  THe inbth6d 6fMaMhi192, Reherin tBelhyidedly <Atk WHETE hbtARinf€bAsed or plant-
conprjsing a nucleic acid encoding the antibody in a
CE‘FSFdE&W%‘F‘BaSﬁ?BHH@Y%aEfn medi um and b) adding a

conmbi nation feed solution having a pH of about 6.7 to

7.2 to_the cell culture production nmedium wherein

t h&- corfBs methpdef daimd 72 gyheteinghe planthaseddydrolysate is@esoy-hased
basfbiye@. | nmedium an amino acid other than gl utanm ne;

and ag | east two different non-ani mal based

hydr osyl ates, such that at |east about 1.5 g/L of the

apyq4 bo ' hada 9 i .
Lol T oL AL PR W in ARt fmmatan cll
10dturerompgging/ kg gl ucose. 177. The method of claim 175

178, TRe ot Ry et ophy onfiReh gt B BRUGREp ancbodyin-

of the anti bdbsulthrs prdudiomantdium @@ The net hod of cl ai m

175, rei Jﬁﬁ&- ] @ﬁ%! [

pr odu\cl:\,gg. %%Fg e ‘ir{lg?%rg{g Edo%"“é’%gﬁ?n mg\%aé)f’ LSétl 6r'17 % b702utf’ the cell
6 g/ L of theultmg produition medimm,dvieesin the 8dmbirative fided dolfitiun comprises
i ncreasing tjter. {:bod r.oduc fr.om .

mamal i an cgufg&guﬁaﬁgel?@%&ﬁ%@ g a>s,(’ia%gljnoa clQther than ﬁg’mmme’ and at least
mamal i an cévd diffeentponsnimgl Easallgdeisgatasi d encodi ng t he

anti bo [ I tAr rqoducti on medi unm and b)

2 ng ienithe B S Foon T LA P ARIM kBRI DL O

about 6.7 to 7.2 to the cell culture production

i U wher el he i nation feed sol ytign .
ot T TSGR T 5438 T b Eomties st o1ty pomprises abou 100t
gR¥cgkegluesbasal cell medium an am no acid other than
glutam ne; and at least two different non-ani nal
based hydrol ysates, such that the titer of the
amn?7. bodye pethodicfthitd 7R tvhéreia at ledsd Yp/Mnofehe dnaibods iCduced.
manmal i an cell culture which is cultured according to
steps a) and and excluding step b). 182. The nethod

ofi7&| aiThe hé&thod hukiiRi1NS, twhereln dt Bast@fg/LL bEtheuitibbBAY produced.
produced is at |east 100% nore than the controF.

179.  The method of claim 175, wherein at least 5 g/L of the antibody is produced.
180.  The method of claim 175, wherein about 6 g/L of the antibody is produced.

181. A method for increasing titer of an antibody produced from a mammalian cell culture
comprising
a) culturing mammalian cells comprising a nucleic acid encoding the antibody in a
cell culture production medium; and
b) adding a combination feed solution having a pH of about 6.7 to 7.2 to the cell

culture production medium, wherein the combination feed solution comprises



183. The nethod of claim 181, wherein the titer of the

anti body produced is at |east 150% nore than the
w@ewssds17 184. The met hod of any one of cl ai nsPATESH83020027

wherein the conbi nation feed slg)Jgutl on |s added when

the cell den _rea cells./
m.. 185. Th%“?fé¥’rf‘ob&$*’gf‘§§ﬂ§f§‘%‘ﬂ’ea“€f“‘%‘1 a4 “'i I %L%‘?,‘““‘@ and at least
wher ei n t hetvaoditferesttnofanihabbhseédtlydidiyaed, s added when

theh%,g't{pg? gftﬁ%?nﬂgp hes g‘ﬁéab%‘fé‘is/ﬁ‘lﬁc‘)’% af3“|r1"’151‘??1‘1‘!5‘?1l an

C ammAlidrt déll Quii@ERRhich isrwma):d £ddbriding itd\GepIRYAR and Bxdliﬁlﬁﬂgsstep b).
conprising a nucleic acid encoding the protein in
cell culture production nmedium and b) adding a

Coghi NAhd ABthdEELIR 181, vMRreirthé fier St8hd anfibbdyPr&uced is at least 100%
production nedi umusing a feedback cont roI systemto

nirecthan the ¢Btralbol i ¢ i ndi cator level in the cell
cul ture production nedium wherein the conbination
feed solution is added to the cell culture production

medf- umlhe methed oficlaimil B, whereiy the Hletiofithe anHbodyeseiiyerdids at least 150%

C%;thintﬁy%ﬁ.gj] such that the antibody is produced.
87. The nmethod of claim 186, wherein the manmalian

ceII is a Chinese Hanster Ovary (CHO cell. 188. The

Mg 410d i m&h@d ?F ah$ BndSf ot si 178085 e\’vlﬁ:réfgg\ %Trhmﬁo% Eeea solution is

i ndi cat or ucose or ut ani he
cP@emwhmelll@mtymh@lanle@ﬁé Ofseldlicallel mli.on i s a

conbi nation feed solution conprising glucose; a basal

cell medium an amino acid other than gl utan ne; and

afl85.] edbe methed ofiahy eneoftclaimonl 73nli8Amvhelars the comlainasioy $@tl sslution is

\C/)\Qid%? gﬁé{?@g ge]flgireﬁs%g/_/rg%\l\%%g{)&% 1706 ce]IIE % m} 90. The met hod

erern e protein is an
anti body. 191. The nethod of claim 190, wherein the

a'i‘%é bo%’__\'néﬂgorc]lffgllbp ériu%lclllgfarp(r)o Bpnlea[_ 94 ou Iwcglggéttu}en mprlsmg an
anti-1h)y18 aﬂmnbg)dlymnﬁli:m @Hls entprisitpOnudlete £4id aicodilg e Potein in a

anti body. 19 1The gt@ %od ofd cl a| 190 or 191, wherein
the anti bod$i BIRFEHMTLEHPn FC ﬁml’i"“f of at least 1.5

g/ L. blgB Thdﬂmﬁ dw(h‘mﬁflomﬁeai muhgﬁ)]'fcahe déileulnwd prodirdioh AR dium using
anti body is a titer of at |east

194. The nef %8@“ 8‘? c%{W;? PEm S mopifhr Pré“e?l?sh“i‘g%“’%{ﬂ‘o‘e‘fé@ the cell
wher ei n t2 heculﬁ)/ rprodiciiemédan, W}gmlmg GdiinU.iﬁugiBﬁ f&}gsmahﬁui added to
3.0 to 12.5 spar agi ne. 5. The net . y

one of cl ai klggﬁl ‘ﬂ’&t“l’g@eja‘%%tra&“ﬁ: mﬂégﬁfmv%% the feedback

two di ff er eddntrol system,

such that the antibody is produced.

187.  The method of claim 186, wherein the mammalian cell is a Chinese Hamster Ovary
(CHO) cell.

188.  The method of claim 186 or 187, wherein the metabolic indicator is ghicose or
glutamine.

189.  The method of claim 186 or 187, wherein the feed solution is a combination feed
solution comprising glucose; a basal cell medium; an amino acid other than glutamine; and at

least two different non-animal based hydrolysates.



non- ani mal based hydrol ysates conprise a pl ant-based
hydr ol ysate and a hydrol ysate which is not

wa@piosmb3shased or plant-based. 196. The net hod PET/TEZ0T20027
195, wherein the hydrolysate m@%ﬁh i's not animal - based
or plant- based is a yeast-bas hydrol ysate. 197. The
nmet hod of claim 195, wherein the plant-based
hyg.ol Thamethbd ofxlmyl 86 as T, whitelh teypsatie is ahAbtibodhe
nmet hod of any one of clainms 175-185 and 189, wherein
the conbination feed solution conprises about 100 to
2Q01.9/ HYe ih6@6Fclairh990, wiHRidt Rabody is 381¥ctéd TonPthe glodp Bdnsisting of
175-185 and 189, further conprising nonitoring a )
gPReRss ENFe gatibody, an prti-Hal 2 angibody, pneaniid i 18 entihady and an antihEPO

gk lanfitoqyai nt ai ned between about 0.25 and
26¥3R§?E?9§85?m$ﬁganethod of claim 199, wherein the

gl ucose level is nonitored using an autonmated .

s li ' 3 . : /A .

2007 Thge RENRESr IR IB00CLA e dn it R R Fhott et o gl s
t A6 at i body which is produced is selected fromthe

group consisting of an anti-TNFa anti body, an

anti-1L-18 antibody, and an anti-I1-12 antibody. 202.

TRE3. me{Theothethpd of ddinmn 190 or 191, Rixk¢in Wivanehody islprodandd at 3 MEea of at least 2
a?hjbody is D2E7 (adalimumab). 203. The net hod of

cPaim 191 or 201, wherein the anti-1L-18 antibody is
ABT-325. 204. The nmethod of claim 191 or 201, wherein

t antd -] Ls1 ntibody. is T-374 5, A net hod. of.

dz &r m'tIJR? !r?lsth 33 ?%‘é‘& °§"r (gffcll s f@r‘ 1 8§ 84 Hgglo Wgergin ﬁeo g’igﬁla{"ﬁl feed

a sohetiomecoingrises ebdut 3.0td 125 gke asppagiae.ng a) cul turing

manmal i an cells conprising a nucleic acid encoding the
antibody in a cell culture production nedium and b)
adei.ng Tae methibd ofin ofc $fekiins DIsULgisaAd 189, Wh&eia@hd at Gadtioné ifferent

producti.qn diumusing .a feedback control systemto . .
PR o TSRS Aibpe S R b Cay e ¢ By Golsat which i
p howhninial-basedodplaitibassber ei n t he conbi nation feed

solution is added to the cell culture production

nmediumto nmeet a target netabolic indicator setpoint;

ange.c) THeiethod of dEmtIbS, vaRitthe BYdréliiteGHiEl iD atia@ihal-828€d or plant-
sglu [ on added h& tgp cell culture production nedi um

papsediisp yeasasedihydrolyssteed profile is deternined. 206.

The nmet hod of cl aim 205, wherein the nmetabolic

indjcatqgr is glucose or glutamne.. 207. A fed batch

m%?*wod fneﬂwgaﬁelmgwg, }55%‘6?‘% Piat-basehhwdEolysats gk soy-based
Cchjdrbl@tconpri si ng

198.  The method of any one of claims 175-185 and 189, wherein the combination feed
solution comprises about 100 to 200 g/kg glucose.

199.  The method of any one of claims 175-185 and 189, further comprising monitoring a
glucose level in the cell culture medium such that the glucose level is maintained between about
0.25 and 20.0 g/L.

200.  The method of claim 199, wherein the glucose level is monitored using an automated

sampling device.



addi ng a conbi nation feed solution to the manmal i an

cell culture according to the feed profile of claim
wQe®s/02387 A nmet hod of produci ng an anti body i PCHUS2007/020027

manmal i an cell culture such thl% the titer of the

I bo IS . a east 10 ai d nethod.cqnp [N )
08 o T o e Pre] ST 583 e g gy Bk igiegced i
em&%%n{ the g LdhSidting! oF aantCENFo, GMbb&Y, @n RERAYUES dBBody, and an

b) adding sodium butyrate, N acetyl cysteine,
oi‘mt‘ang]c?rﬁ’éﬂbi‘?ﬁft’l on thereof, to the cell culture medium
wherein the sodi um butyrate is added to a final
concentration of about 0.1 mM to 10 nM and the
N2@% et Fhemethed efeclaing 18Herad9 11 whezein the anti-FBFe entibody isdREJf
aggmm,},?] Ato 80 mM, WD 2008/033517 PCT/ US2007/ 020027
1 su hat the anti body is produced at a titer of
at | east 100 ng/L. 209. The nethod of claim 208,

RS o T HEARE B bl bl e R et ¥ s il

at | east 200 ny/L. 211 The nmet hod of claim 208,

TRE e ot i bl Rt R U7 s ApT ¥

at Ieast 300 nmg/ L. 213. The method of claim 208,

t.i bod er | t least 400 [L. 214.
dpﬂl} ata%l}%a %ﬁ@l&%&@vwﬁwglgﬁé’m@?rwe&whw cell
cuﬁltuwcgbn@)ughgthat the titer of the antibody is at
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manmal i an cell culture. 216. The nmethod of claim 214,
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antibody is at least 100 mg/L, said method comprising

a) culturing mammalian cells comprising a nucleic acid encoding the antibody in a
cell culture production medium;

b) adding sodium butyrate, N-acetylcysteine, or a combination thereof, to the cell
culture medium, wherein the sodium butyrate is added to a final concentration of about 0.1 mM

to 10 mM and the N-acetylcysteine is added to a final concentration of about 1 mM to 80 mM ,
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216. The method of claim 214, wherein the antibody titer of the mammalian cell culture

is improved at least 40% over the control mammalian cell culture.

217. The method of claim 214, wherein the antibody titer of the mammalian cell culture

is improved at least 70% over the control mammalian cell culture.

218. The method of claim 214, wherein the antibody titer of the mammalian cell culture

is at least 90% greater than the control mammalian cell culture.

219. The method of any one of claims 208-218, wherein sodium butyrate, N-

acetylcysteine, or combination thereof, is added to the mammalian cell culture during the



extended at | east about 55 % in conparison to the
control manmalian cell culture. 231. The nethod of any
wWor@s0835¢t ai ns 228- 230, conpri sing addi ng a fiP&l/us2007/020027
concentration of about 8 wwlﬁi etylcysteine to the
2

cel | |t ur r oduct di u 32. The nethod of any
ﬁmWﬂ% Lilc'f‘fa fﬁl%cp %’ﬁ %&n@%r n the antibody is

selected fromt he group consi sting of an anti - TNFa

apt | bod an _ant L 18. ant i

2984 bocye il ohany g 6t s d0EY 1, el hehbrabhioeic N

aB&e'tyidylsteﬂaS, o Bérhbiagtion itterddBik-adddd. to the mammahan cell culture between days 4
and 7 of the culture time.

221. The method of any one of claims 208-218, wherein the sodium butyrate, N-
acetylcysteine, or combination thereof is added to the mammalian cell culture on day 0 of the

culture time.

222.  The method of any one of claims 208-218, wherein the final concentration of sodium
butyrate is about 0.1 mM to 10 mM.

223.  The method of any one of claims 208-218, wherein the final concentration of sodium
butyrate is about 0.1 mM to 8.0 mM.

224.  The method of any one of claims 208-218, wherein the final concentration of sodium
butyrate is about 0.1 mM to 3.0 mM of sodium butyrate.

225. The method of any one of claims 208-218, wherein the final concentration of N-
acetylcysteine is about 20 mM to 60 mM.

226. The method of any one of claims 208-218, wherein the final concentration of N-
acetylcysteine is about 10 mM.

2217. The method of any one of claims 208-218, wherein the final concentration of N-
acetylcysteine is about § mM.

228. A method of extending longevity of a mammalian cell culture by at least 35% in
comparison to a control mammalian cell culture, said method comprising

a) culturing mammalian cells comprising a nucleic acid encoding the antibody in a
cell culture production medium; and

b) adding about 1 mM to 80 mM N-acetylcysteine to the cell medium; a

such that the longevity of the mammalian cell culture is extended by at least 35%

in comparison to a control mammalian cell culture, wherein the control mammalian

cell culture comprises step a) and excludes step b).
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229.  The method of claim 228, wherein the longevity of the mammalian cell culture is

extended at least about 45 % in comparison to the control mammalian cell culture.

230.  The method of claim 228, wherein the longevity of the mammalian cell culture is

extended at least about 55 % in comparison to the control mammalian cell culture.

231.  The method of any one of claims 228-230, comprising adding a final concentration of
about 8 mM N-acetylcysteine to the cell culture production medium.

232.  The method of any one of claims 208-231, wherein the antibody is selected from the
group consisting of an anti-TNFa antibody, an anti-IL-18 antibody, and an anti-Il-12 antibody.

233, The method of claim 232, wherein the anti-IL-18 antibody is ABT-325.



