The present

gl ycoproteins, by animl cell

i nvention describes nethods and processes
for the production of proteins,

particul arly

or manmal i an cel |

1z INEBN&I IOEAEAMTWN PURLISHED UNDRR THE P&TENTfOOOPm(hN TREATY (PCT)

e aspec
rye Shl

%{3 V¥0r Inte{]ecgﬁal 1!’
C U' LYpdb @a‘?&hr‘é’a‘&
end o

e cul turing
(é@h £u

Thr oUgo
nmor e

of t hep@y

{ematlonal f’ub‘i;lcatlollfI {)e

c}gvvnvva d s'% s in tenper

A0 b

forned duri

ﬁl|||I|||Ii|lNﬂiHIIIIIIﬂItII|||II|| LT

than at the tinme of

Ut th ?105 Ilg&f-zﬁ}ohzﬁ @ubﬁc!i't?on Number

ention Wg (g@/ %860 A2

o the culture Il
GV Iﬁteﬁ'balt“é‘glspéy“té:}?&"‘ﬁf’it’f"g‘r of p(rj%oggl n

21) IntrygkipnplAppficatym dtumban: pr oduct, as
sialic acid cont eri’?fr)@fsz"?%‘f’éwﬁ]r 0
(22) Idntibver Filgpret , t he nmet hods co

addi ti on of pUObeyeanhdr @13 @8-23MPOU

(25) FmggrLaggageThe del ayed addi td,@ih O

ns a high viability of t

(26) Pl?blﬂcaglon alé%lzéget he growt h phe{iélqlsh d
(30) Pd(e'mlpptap

hase, and arrest the de
60/436,101 23 December 2002 (23.12.2002) US

(71) Applicant (for all designated States except US): BRIS-
TOL-MYERS SQUIBB COMPANY [US/US]J; P. O. Box
4000, Route 206 and Provinceline Road, Princeton, NJ
08543-4000 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SCHILLING,
Bernhard, M. [DE/US]; 2104 Euclid Ave., Syracuse, NY
13224 (US). MATLOCK, Linda [US/US]; 223 Canfield
Rd, Parish, NY 13131 (US). ZEGARELLLI, Stephen, G.
[US/US]; 108 Wilshirl Dr., North Syracuse, NY 13212

ature su
S, and_can
RNE r. [US/US]; 49 Lyndon
pr%ﬁ) %II& m‘%"‘b Ug JOOSTEN, Christoph,
2K§109Lane Yhlius, NY 13104 (US).
dUCEQCHI mlﬁhdﬂ pl [WS/US]; 216 Wellington Rd.,

ttevil
def i HsNa
nprivea@r tiNYe13de| @§e JAKHAMURI, Sivakesava
nd [@WS] 1t1h@yet§qJRct ufx]}’t#ﬁ , Syracuse, NY
an ius N

. 1; 9105 Whistlin,
R
u Ur e

he €t
@b aAgenth eSHRs @tldrg'f et fajyeBristol-Myers Squibb
Oﬁnhzgg gO Box 4000, Princeton, NJ 08543-4000 (US).

at

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE,
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR,
K7, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

[Continued on next page]

(54) Title: MAMMALIAN CELL CULTURE PROCESSES FOR

PROTEIN PRODUCTION

100
90
3\: 70 \*
3 60 'A\tahwf"‘\;\
5 50 N A
g 40 *~ N
> —a—5L - no T-shift \/\ N
g 3017 5L - single T-shi v
o | single T-shift
20 ~-| —m— 5L - double T-shift v
10
O T T T T 1 ¥ 1 ¥ T T 1 T [

012345678 91

8800 A 2|1} 00O R

0111213141516 17 18 19 20 21

run time [days]

) (57) Abstract: The present invention describes methods and processes for the production of proteins, particularly glycoproteins, by
c animal cell or mammalian cell culture, preferably, but not limited to, fed-batch cell cultures. In one aspect, the methods comprise
ﬂ. at least two temperature shifts performed during the culturing period, in which the temperature is lower at the end of the culturing
&= period than at the time of initial cell culture. Throughout their duration, the culturing processes of the invention involving two or more
& downward shifts in temperature sustain a high viability of the cultured cells, and can yield an increased end titer of protein product,

and a high quality of protein product, as determined, e.g., by sialic acid content of the produced protein. In another aspect, the
methods comprise the delayed addition of polyanionic compound during the culturing period. The delayed addition of polyanionic
compound sustains a high viability of the cultured cells, and can extend the growth phase, delay the onset of the death phase, and
arrest the death phase.
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