carrier). The polypeptide formulations in one embodiment have an acceptable color and maintain a
protein-based drug product concentration of at least 100 mg/mL or 150 mg/mL.

[0008] The cell culture media detailed herein generally comprise one or more of the
following components in an amount to effect a protein product quality attribute such as color:
{a) cystine or cysteine; (b) vitamin B2, {c) vitamin Bé (pyridoxine and/or pyridoxal, which
may be provided as the HCI salt), (d) vitamin B9, (e} vitamin B12, (f) an iron source such as
iron nitrate, ferric citrate or ferrous sulfate and (g) hydrocortisone. In one variation, a cell
culture medium comprises 2 or 3 or 4 or 5 or 6 or each of components (a), (b), (c), (d), (e), (f)
and (g). It is understood that a cell culture medium provided herein may contain any
combination of components (a), (b), (¢), (d), (&), (f) and (g) the same as if each and every
combination were specifically and individually hsted. In one embodiment, the cell culture media is

a CDM. In another embodiment, the cell culture media is chemically undefined.

[0008a] lnoneasnect-there-isprovided Jisclosed is a cell culture medium comprising:

from about 200 mg/L to about 1200 mg/L cystine;

from about 0.05 mg/L to about 1.0 mg/L vitamin B2;

from about 0.05 mg/L to about 10.0 mg/I. vitamin B6;

from about 0.05 mg/L to about 12.0 mg/L vitamin B9; and

from about 0.05 mg/L to about 2.5 mg/L vitamin B12.

In a particular |

variation, a cell culture medium detailed herein comprises: {a) from about 300 mg/L (in some
embodiments, 200 mg/L) to about 1200 mg/L cystine; (b) from about 0.05 mg/L to about 1.0
mg/L vitamin B2; (¢} from about 0.05 mg/L to about 10.0 mg/L vitamin B6; (d) from about
0.05 mg/L to about 12.0 mg/L vitamin BY; and (e) from about 0.05 mg/L to about 2.5 mg/L
vitamin B12, and where the cell culture medium (a) may in one variation be a CDM and/or
(b) may further comprise one or more of the following components: (1) an iron source, such
as ferric citrate or ferrous sulfate {(which in one embodiment is present at a concentration of from about 2
uM to about 80 uM), and (2) hydrocortisone (which in one embodiment is present at a concentration

from about 0.05 uM to about 0.25 pM).

[0008b] fnoneaspest-theressprovidedDisclosed is a cell culture medium comprising:
from about 200 mg/L to about 1200 mg/L. cystine;

from about 2 uM to about 80 uM ferric citrate; and

from about 0.05 uM to about 0.5 uM hydrocortisone.



acceptable color and where no more than 25% or 20% or 18% or 15% or 10% of the
polypeptide product is a polypeptide charge variant (which in one embodiment is an acidic charge
variant).

10014} Compositions comprising the cell culture medium and one or more other
components, such as a cell and/or a desired polypeptide (e.g., an antibody), are also provided.
The compositions encompass any and all phases of cell culture, such as seeding, cell growth,

and cell production/maintenance.

[0014a] In-one-aspect—therelisclosed is srevided-a composition comprising (a) a cell
comprising an isolated nucleic acid encoding a polypeptide; and (b) a medium as described

herein.

{0014b] Ix-eneaspeettherellisclosed is-prevaded a composition comprising:
(a) a polypeptide; and (b) a medium as described herein.

In one variation is provided a composition comprising: (a) a

cell comprising an isolated nucleic acid encoding a polypéptide; and (b} a cell culture
medium as provided herein. In another variation is provided a composition comprising: (a) a
polypeptide; and (b} a cell culture medium as provided herein, where in one embodiment the polypeptide
is secreted into the medium by a cell comprising an isolated nucleic acid encoding the
polypeptide or is released into the medium by lysis of a cell comprising an isolated nucleic
acid encoding the polypeptide. The cell of the composition may be any cell detailed herein
(e.g., a CHO cell) and the cell culture medium of the composition may be any medium
detailed herein, the same as if each and every combination of cell and medium where
specifically and individually listed. Likewise, the polypeptide of the composition may be any
polypeptide detailed herein and the medium of the compositioh may be any medium detailed
herein, the same as if each and every combination of polypeptide and medium where
specifically and individually listed.

{0015] Methods of growing cells (i.e., culturing cells) by contacting the cells with a cell

culture medium as detailed herein are provided.

[0015a] wr-one-aspeet-thereisprovided Disclosed 1s a method of culturing cells, comprising
the step of contacting the cells with a cell culture medium comprising:

from about 200 mg/L to about 1200 mg/L cystine;

from about 0.05 mg/L to about 1.0 mg/L vitamin B2;

from about 0.05 mg/L to about 10.0 mg/L vitamin B6;



from about 0.05 mg/L to about 12.0 mg/L vitamin B9; and

from about 0.05 mg/L to about 2.5 mg/L vitamin B12.

In a particular variation of a method of

growing a cell (i.e., culturing a cell), the cell culture medium is a CBM. In one variation, a
method of growing a cell (i.e., culturing a cell) comprises the step of contacting the cell with
a cell culture medium comprising: (a) from about 300 mg/L (in some embodiments, 200
mg/L) to about 1200 mg/L cystine; (b) from about 0.05 mg/L to about 1.0 mg/L vitamin B2;
{c) from about 0.05 mg/L. to about 10.0 mg/L vitamin B6; (d) from about 0.05 mg/L to about
12.0 mg/L vitamin BY; and (e) from about 0.05 mg/L to about 2.5 mg/L vitamin B12, where

the cell culture medium may further comprise one or more of the following components: (1)
an iron source, such as ferric citrate or ferrous sulfate {which in one embodiment is present at a
concentration of from about 2 uM to about 80 pM), and (2} hydrocortisone (which in one

embodiment is present at a concentration of from about 0.05 uM to about 0.25 pM),

[0015b] In-ene-aspect-there-is-providedDisclosed is a method of culturing cells, comprising
the step of contacting the cells with a cell culture medium comprising:

from about 200 mg/L to about 1200 mg/L cystine;

from about 2 uM to about 80 uM ferric citrate; and

from about 0.05 pM to about 0.5 uM hydrocortisbne.

In another

variation, a method of growing a cell (i.e., culturing a cell) is provided where the method
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about 0.05 uM to about 0.5 uM hydrocortisone; from about 0.11 uM to about 0.72 pM
vitamin B2; from about 4.5 uM to about 30.0 pM vitamin B6; from about 3.4 pM to about
22.0 uM vitamin B9; and from about 0.2 pM to about .5 uM vitamin B12, and where the
cell culture medium may further comprise one or more of the following components: (1)
vitamin B1 (which in one embodiment is present af a concentration from about 2.0 uM to about

14.0 uM), (2) vitamin B3 (which in one embodiment is present at a concentration from about 11.0 puM to
about 72.0 pM), (3) vitamin BS (which in one embodiment is present at a concentration from about 6.8 M
to about 44.0 uM), and (4) vitamin B7 (which in one embodiment is present at a concentration from about
0.02 uM to about 0.24 uM).

[06018] Methods of producing a polypeptide by growing in a cell culture medium (i.e.,
culturing in a cell culture medium} a cell comprising an 1solated nucleic acid encoding the
polypéptide are also provided, wherein: (a) the cell expresses the polypeptide and (b) the cell
culture medium comprises: (1) from about 300 mg/L. (in some embodiments, 200 mg/L) to
about 1200 mg/L cystine; (2) from about 0.05 mg/L to about 1.0 mg/L vitamin B2; (3) from
about 0.05 mg/L to about 10.0 mg/L vitamin B6; (4) from about 0.05 mg/L to about 12.0
mg/L vitamin BY; and (5) from about 0.05 mg/L to about 2.5 mg/L vitamin B12, and where
the cell culture medium may further comprise one or more of the following components: (A)
an iron source, such as ferric citrate or ferrous sulfate (which in one embodiment is present at a
concentration of from about 2 pM to about 80 uM) and (B) hydrocortisone (which in one
embodiment is present at a concentration from about 0.05 uM to about 0.25 pM).

[0018a] In one aspect, there is provided a method of producing a polypeptide comprising the
steps of {a) culturing in a cell culture medium a cell comprising an isolated nucleic acid
encoding the polypeptide, wherein: |

fer-the cell culture medium corﬁprises:

from abeut-200 mg/L to abeut-1200 mg/L cystine,

from abeut-0.05 mg/L to abeut-1.0 mg/L vitamin B2;

from #bext-0.05 mg/L to abext-10.0 mg/L vitamin B6;

from sbout0.05 mg/L to abewt12.0 mg/L vitamin BY;

from ebeut-0.05 mg/L to about-2.5 mg/L vitamin B12; and

from 2 oM to 80 ub ferric citrale and

fhrthe cell expresses the polypeptide; and

(b)) purifving the polvpentide expressed by the cell. wherein if the nurified nolvpentide is

concentrated to a concentration of at least 100 meg/ml, then the purified polvpeptide has a




color that is lighter than a reference standard color value selected from the groun consisting

of B1.BY1. Y1, GY1, and R1 according fo the Ewropean Pharmeaconeaia color standards.

[0018b] frrene-aspeet-thereds-provadedDisclosed is a method of producing a polypeptide
comprising the step of culturing in a cell culture medium a cell comprising an isolated
nucleic acid encoding the polypeptide, wherein:

(a) the cell culture medium comprises:

from about 200 mg/L to about 1200 mg/L cystine;

from about 2 uM to about 80 pM ferric citrate; and

from about 0.05 yuM to about 0.5 pM hydrocortisone; and
(b) the cell expresses the polypeptide.

In another

variation, a method of producing a polypeptide by growing in a cell culture medium (i.e.,
culturing in a cell culture medium) a cell comprising an isolated nucleic acid encoding the
polypeptide is provided, wherein: (a) the cell expresses the polypeptide and (b) the cell
culture medium comprises: (1) from about 300 mg/L (in some embodiments, 200 mg/L) to
about 1200 mg/L cystine; (2) from about 2 pM to about 80 uM ferric citrate; and (3) from
about 0.05 pM to about 0.5 M hydrocortisone, where the cell culture mediom may further
comprise one or more of the following components: (A} vitamin B2 {which in one embodiment is present
at a concentration of from about 0.03 mg/L to about 1.0 mg/L}; (B} vitamin B6

(which in one embodiment is present at a concentration of from about 0.05 mg/L to about 10.0 mg/L); (C)
vitamin B9 (which in one embodiment is present at a concentration of from about 0.05 mg/L to about 12.0

mg/L); and (D) vitamin B12 (which in one embodiment is present at a concentration of from about 0,05

mg/L to about 2.5 mg/L}.
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[0019] In another variation of the disclosure, a method of producing a polypeptide by growing in a
cell culture medium (i.e., culturing in a cell colture medium) a cell comprising an isolated
nucleic acid encoding the polypeptide are also provided, wherein: (a) the cell expresses the
polypeptide and (b) the cell culture medivm comprises: (a) from about 0.8 mM (in some
embodiments, 0.7'mM) to about 2.5 mM cystine; (b) from about 0.11 pM to about 0.72 uM
vitamin B2; (c) from about 4.5 uM to about 30.0 uM vitamin B6; (c) from about 3.4 uM to
about 22.0 uM vitamin B9; and (d) from about 0.2 pM to about 1.5 pM vitamin B12, and
where the ceil culture medium may further comprise one or more of the following components:
{1} an iron source, such as ferric citrate or ferrous sulfate (which in one embodiment is present at a
concentration of from about 11.0 uM to about 36.0 uM), (2) vitamin B! (which in

one embodiment is present at a concentration from about 2.0 pM to about 14.0 pM), (3) vitamin B3 (which
in one embodiment 1s present at a concentration from about 11.0 uM to about 72.0 uM), (4) vitamin B5
(which in one embodiment is present at a2 concentratior from about 6.8 pM to about

44.0 uM), and (5) vitamin B7 (which in one embodiment is present at a concentration from about 0.02 pM
to about §.24 uM}.

[6028] In yet another variation of the disclosure, a method of producing a polypeptide by growing it a
cell culture medium (i.e., culturing in a cell culture medium) a cell comprising an isolated
nucleic acid encoding the polypeptide are also provided, wherein: {a) the cell expresses the
polypeptide and (b) the cell culture medium comprises: from about 0.7 mM to about 2.5 mM
cystine; from about 2 uM to about 80 pM ferric citrate; from about 0.05 pM to about 0.5 pM
hydrocortisone; from about 0.11 uM to about 0.72 pM vitamin B2; from about 4.5 uM to
about 30.0 uM vitamin B6; from about 3.4 uM to about 22.0 pM vitamin B9; and from about
0.2 uM to about 1.5 uM vitamin B12, and where the cell culture medium may further
comprise one or more of the following components: (1) vitamin B1 (which in one embodiment
is present af a conceniration from about 2.0 pM to about 14.0 uM), (2} vitamin B3 (which in one
embodiment is present at a concensration from about 11.0 pM to about 72.0 pM), (3) vitamin B5 (which in
one embodiment is present at a concentration from about 6.8 uM to about

44.0 uMD), and (4) vitamin B7 (which in one embodiment is present at a concentration from about 0.02 uM
to about 0.24 pM).

[0020a] lo-oneaspeci-thereds previdedDisclosed s a polypeptide

produced by the method as described herein.
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VEGF, anti-mesothelin, anti-PCSK?9 or anti-Beta7 antibody. Polypeptides produced
according to the methods provided herein or present in the described compositions may be
isolated from the cell culture medium and may be further purified. Polypeptides (such as
antibodies) may also be concentrated to achieve a desirable concentration. Methods of
concentrating polypeptides are known in the field, for example, the concentration of a
polypeptide or protein may be increased by using ultrafiltration. In a particular variation, the
polypeptide is isolated at a concentration of at least 100 mg/mL or 150 mg/mL and/or appears
as a colorless or slightly colored liquid. In a particular variation, a composition comprises the
isolated polypeptide at a concentration of at least 100 mg/mL and/or appears as a colorless or
slightly colored liquid. In another variation, a composition comprises the isolated
polypeptide at a concentration of at least 1 mg/mL or 10 mg/mL or 50 mg/mL or 75 mg/mL
and/or appears as a colorless or slightly colored liquid. In another variation, a composition
comprises the isolated polypeptide at a concentration of at least about any one of 1 mg/mL or
10 mg/mL or 50 mg/mL or 75 mg/mL and/or appears as a colorless or slightly colored liquid.
In another variation, a composition comprises the isolated polypepiide at a concentration of at
least about any one of 1 mg/mL or 10 mg/mL or 50 mg/mL or 75 mg/mL to about 125
mg/mL or to about 150 mg/mL and/or appears as a colorless or slightly colored liquid.
10621a) ls-one-nspect-there-is-providedDisclosed is a pharmaceutical composition
comprising a polypeptide as described herein and a pharmaceutically acceptable carrier.

Also

described is a composition comprising a polypeptide obtained by a method detailed herein

and a pharmaceutically acceptable carrier.

[0021b] ln-one-sspecttheretsprovidedDisclosed is a kit for supplementing a cell culture
medium with chemically defined constituents, the kit comprising:

cystine in an amount to provide from about 200 mg/L to about 1200 mg/L cystine 1n the cell
culture medium;

vitamin B2 in an amount to provide from about 0.05 mg/L to about 1.0 mg/L vitamin B2 in
the cell culture medium;

vitamin B6 in an amount to provide from about 0.05 mg/L to about 10.0 mg/L vitamin B6 in

the cell culture medium;

vitamin B9 in an amount to provide from about 0.05 mg/L to about 12.0 mg/L vitamin B9 in
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the cell culture medium; and

vitamin B12 in an amount to provide from about 0.05 mg/L to about 2.5 mg/L vitamin B12

[0022] A kit for supplementing a cell culture medium with chemically defined constituents
1s also described, the kit comprising: (a) cystine in an amount to provide from about 300
mg/L (in some embodiments, 200 mg/L.) to about 1200 mg/L cystine in the cell culture
medium; (b) vitamin B2 in an amount to provide from about 0.05 mg/L to abeut 1.0 mg/L
vitamin B2 in the cell culture medium; (¢) vitamin B6 in an amount fo provide from about
(.05 mg/L to about 10.0 mg/L vitamin B6 in the cell culture medium; {(d) vitamin B9 in an
amount to provide from about 0.05 mg/L. to about 12.0 mg/L vitamin B9 in the cell culture
medium; and (e) vitamin B12 in an amount to provide from about 0.05 mg/L to about 2.5
mg/L vitamin B12 in the cell culture medium, where the kit may further comprise one or
more of the following components (1) an iron source, such as ferric citrate or ferrous sulfate
(which in one embodiment is in an amount to provide the iron source at & concentration of from about 2
uM to about 80 uM) and (2) hydrocortisone {which in one embodiment is in an amount to provide

hydrocortisone at a concentration from about (.05 uM to about 0.25 uM).

[0022a] Ln-ene-uspest—thereis-provided Disclosed is a kit for supplementing a cell culture
medium with chemically defined constituents, the kit comprising:

cystine in an amount to provide from about 200 mg/L to about 1200 mg/L cystine in the cell
culture medium;

ferric citrate in an amount to provide a concentration of from about 2 uM to about §0 pM
ferric citrate in the cell culture medium; and

hydrocortisone in an amount to provide a concentration of from about 0.05 M to about 0.5
uM hydrocortisone in the cell culture medium.

in another
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- CLAIMS
What 1s claimed 1s:

1. A method of producing a polypeptide comprising the steps of

(a) culturing in a cell culture medium a cell comprising an isolated

nucleic acid encoding the polypeptide, wherein:
the cell culture medium comprises:

from 200 mg/L to 1200 mg/L cystine;

from 0.05 mg/L to 1.0 me/L vitamin B2:

from 0.05 mg/L to 10.0 mg/L vitamin B6;
from 0.05 mg/1. to 12.0 mg/L vitamin B9;
from 0.05 mg/L to 2.5 mg/L vitamin B12; and
from 2 uM to 80 pM ferric citrate and

the cell expresses the polypeptide; and

(b) purifying the polypeptide expressed by the cell, wherein if the
purified polypeptide is concentrated to a concentration of at least
100 mg_/mL, then the purified polypeptide has a color that is lighter
than a reference standard color value selected from the group
consisting of B1, BY1, Y1, GY1, and RI according to the

European Pharmacopeia color standards.

2. The method of claim 1, wherein the cell culture medium comprises:
from 0.7 mM to 2.5 mM cystine;
from 0.11 uM to 0.72 uM vitamin B2;
from 4.5 uM to 30.0 uM vitamin Bé;
from 3.4 uM to 22.0 uM vitamin BY; and
from 0.2 pM to 1.5 uM vitamin B12.
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10.

i1

12.

The method of claim 1 or 2, wherein the cell culture medium further
comprises any one or more of vitamin B1, vitamin B3, vitamin B5 and

vitamin B7.

The method of claim 3, wherein the cell culture medium further comprises
any one or more of:

from 2.0 uM to 14.0 uM vitamin B1;

from 11.0 pM to 72.0 pM vitamin B3;

from 6.8 pM to 44.0 uM vitamin BS; and

from 0.02 pM to 0.14 uM vitamin B7.

The method of any one of claims 1-4, wherein the cell culture medium

comprises ferric citrate at a concentration of from 11,0 uM to 36.0 pM.

The method of any one of claims 1-5, wherein the cell culture medium

further comprises hvdrocortisone.

The method of claim 6, wherein the concentration of hydrocortisone in the

cell culture medium is from 0.05 pM to 0.25 pM.

The method of any one of claims 1-7, wherein the cell culture medium is a

chemically defined cell culture medium.

The method of any one of claims 1-7, wherein the cell culture medium is a

chemically undefined cell culture medivm.

The method of any one of claims 1-9, wherein the culturing 1s during the

cell’s growth phase.

The method of any one of claims 1-10, wherein the culturing is during the

cell’s production phase.

The method of claim 11, wherein the method further comprises a step of

adding cysteine to the cell culture medium.
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13.

14,

I5.

I6.

17.

18.

19.

20.

21.

The method of claim 12, wherein the cysteine is added in an amount to

provide from 80 mg/L to 1500 mg/L cysteine in the cell culture medium.

The method of claim 12, wherein the cysteine is added in an amount to

provide 1500 mg/L cysteine in the cell culture medium.

The method of claim 12, wherein the cysteine is added in an amount to

provide 140 mg/L cysteine in the cell culture medium.

The method of any one of claims 1-15, wherein the polypeptide is an

antibody.
The method of claim 16, wherein the antibody is an IgG1 antibody.

The method of claim 16 or 17, wherein the antibody is an anti-VEGF,

anti-mesothelin, anti-PCSK9 or anti-Beta7 antibody.

The method of claim 1, wherein if the purified polypeptide is concentrated
to a concentration of at least 125 mg/mL, then the purified polypeptide Has
a color that is lighter than a reference standard color value selected from
the group consisting of B1, BY1, Y1, GY, and R1 according to the

European Pharmacopeia color standards.

The method of claim 1, wherein if the purified polypeptide 1s concentrated
to a concentration of at least 150 mg/ml., then the purified polypeptide has
a color that is lighter than a reference standard color value selected from
the group consisting of B1, BY1, Y1, GY1, and R1 according to the

European Pharmacopeia color standards.

The method of claim 1, wherein if the purified polypeptide is concentrated
to a concentration of at least 100 mg/ml, then the purified polypeptide has
a color that is lighter than a reference standard color value selected from
the group consisting of B2, BY2, Y2, GY2, and R2 according to the

European Pharmacopeia color standards.
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22.

23.

24,

25.

26.

The method of claim 1, wherein if the purified polypeptide is concentrated
1o a concentration of at least 100 mg/ml., then the purified polypeptide has
a color that is lighter than a reference standard color value selected from
the group consisting of B3, BY3, Y3, GY3, and R3 according to the

European Pharmacopeia color standards.

The method of claim !, wherein the color of the purified polypeptide is
determined by an assay selected from the group consisting of the COC

assay, the Total Color assay, and the NIFTY assay.

The method of claim 1, further comprising {(c) concentrating the purified

polypeptide in step (b) to a concentration of at least 100 mg/mL.

The method of claim 24, wherein the purified polypeptide is concentrated

to a concentration of at least 125 mg/mL.

The method of claim 24, wherein the purified polypeptide is concentrated

to a concentration of at least 150 mg/ml..
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What is ciaimed is:

I A method of culturing cells, comprising the step of contacting
the cells with a cell culture medinm comprising:
from about 200 mg/L to about 1200 mg/L cystine;
from about 0.05 mg/L to about 1.0 mg/L vitamin B2;
from about 0.05 mg/L to about 10.0 mg/L vitamin B6;
from about 0.05 mg/L to about 12.0 mg/L. vitamin B9; and
from about 0.05 mg/L. to about 2.5 mg/L vitamin B12,

2. The method of claim 1, comprising the step of ¢ tacting the
cells with a cell culture medium comprising:
from about 0.7 mM to about 2.5 mM cystine;
from about 0.11 pM to about 0.72 pM vitamis 2;
from about 4.5 uM to about 30.0 uM vitapfin B6;
from about 3.4 uM to about 22.0 uM vj rnin BY; and
from about 0.2 uM to about 1.5 ptamin BI2.

3, The method of claim 1 ¢f 2, wherein the cell culture medium
further comprises any one oj /more of vitamin B1, vitamin B3, vitamin

BS5 and vitamin B7.

4, _ The r claim 3, wherein the cell culture medium further
comprises any o more of:
from about 2.0/1M to about 14.0 uM vitamin B1;
from 0 uM to about 72.0 pM vitamin B3;
from n 6.8 uM to about 44.0 uM vitamin B5; and
fro 0.02 uM to about (.14 pM vitamin B7.

5. The method of any one of claims 1-4, wherein the cell culture

’ medium further comprises an iron source.
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0. The method of claim 3, wherein the iron source is ferric citrate

or ferrous sulfate,

7. The method of any one of claims 1-6, wherein the eell culture fﬁ
. . . . v
medinm comprises ferric citrate at a concentration of from about 2 uM ,f

to about 80 pM. d/f

8. The method of any one of claims 1-7, wherein the cell cu}ﬁ;l'e
medium comprises ferric citrate at a concentration of from al;/gﬁt 11.0
pM to about 36.0 uM.

9. The method of any one of claims 1-8, wherein aﬁ% cell culture

medium farther comprises hydrocortisone.

10. The method of claim 9, wherein the cong éntration of
hydrocortisone in the cell culture medium i -sfiom about 0.05 uM to

about 0.25 uM.

11. The method of any one of claims 1-10, wherein the cell culture

medium is a chemically defined %éi] culture medium.

12. The method of any ogae of claims 1-10, wherein the cell culture

medium is a chemically ugidefined cell culture medium,

il
B

13, The method 0 »‘%ny one of claims [-12, wherein the cells are

contacted with theégiéézﬂ culture medium during the cells’ growth phase.

7
4

14, The Igéthod of any one of claims 1-13, wherein the cells are
contacted wﬁh the cell culture mediuvm during the cells’ production

phase.

15.

The method of claim 14, wherein the method further comprises

#'step of adding cysteine to the cell culture medium.
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16. The method of claim 15, wherein the cysteine is added in an

amount to provide from about 80 mg/L. to about 1500 mg/L cysteine in

the cell culture medium.

17. The method of claim 15, wherein the cysteine is added in an
amount to provide about 1500 mg/L cysteine in the cell culture

medium.

18. The method of claim 15, wherein the cysteine is added i m an

amount to provide about 140 mg/L cysteine in the cell cuimre medmm

19. A method of producing a polypeptide comprising the step of culturing

3‘{’

i 1uclelc acid

in a cell culture medium a cell comprising an ;soiate
encoding the polypeptide, wherein:
{a) the cell colture medium comprises: ’
from about 200 mg/L to about 1200 mg/L cy%ﬁine'
from about 0.05 mg/L to about 1.0 mg/L vitamin B2;
from about 0.05 mg/L to about 10.0 11;,g/L vitamin B6;
from about 0.05 mg/L to about 12.{0 mg/L vitamin B9;

from about 0.05 mg/L to about 245 mg/L. vitamin B12; and

#

(b) the cell expresses the polypeptide.

20.  The method of claim lﬁgfﬁwherein the cell culture medium comprises:
from about 0.7 m%tg about 2.5 mM cystine;
from about (.11 j,fM to about 0.72 uM vitamin B2;
from about 4 = [.,LM to about 30.0 pM vitamin B6;
from aboutrS 4 uM to about 22.0 uM vitamin B9; and
{ 0.2 uM to about 1.5 uM vitamin B12.

21. The method of claim 19 or 20, wherein the cell culture medium

firther comprises any one or more of vitamin B1, vitamin B3, vitamin

BS5 and vitamin B7.
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22,

23.

24

25.

26.

27.

28.

29.

The method of claim 21, wherein the cell culture medium

further comprises any one or more of:

from about 2.0 uM to about 14.0 pM vitamin B1;

from about 11.0 uM to about 72.0 uM vitamin B3;

from about 6.8 uM to about 44.0 uM vitamin B5; and

from about 0.02 uM to about 0.14 uM vitamin B7.

The method of any one of claims 19-22, wherein theﬂgé:ﬁ

culture medium further comprises an iron source.

PCT/US2013/037992 /7

The method of claim 23, wherein the iron sorigge is ferric citraie

or ferrous sulfate.

/

/

The method of any one of claims 19—2_},41?‘”,gg wherein the cell

i
culture medium comprises ferric citrate at g/concentration of from

about 2 uM to about 80 puM.

The method of any one of claﬁm% 19-25, wherein the cell

i

I

&

év"

culture medium comprises femc cm'ate at a concentration of from

about 11.0 uM to about 36.0 %M

rd

P
The method of an; one of claims 19-26, wherein the cell

culture medium fuﬁhem:ompl ises hydrocortisone.

& 4
I

The methoé ‘of claim 277, wherein the concentration of

hydrocortlson%ﬁ'l the cell cultare medium is from about 0.05 pM to

about 0.25 ?M

The method of any one of claims 19-28, wherein the cell

A

cultufé medium is a chemically defined cell culture medium.

The method of any one of claims 15-28, wherein the cell

4 culture medium is a chemically undefined cell culture medium.

The method of any one of claims 19-30, wherein the culturing

is during the cell’s growth phase.
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32. The method of any one of claims 19-31, wherein the culturing
is during the cell’s production phase. S
fé‘
33. The method of claim 32, wherein the method further comprises yf
a step of adding cysteine to the cell culture medium. /
S
34, The method of claim 33, wherein the cysteine is added in an J

i
amount to provide from about 80 mg/L. to about 1500 mg/L. cys?péﬁin

the cell cultare medium., y ’

35. The method of claim 33, wherein the cysteine is a/id/d“g; in an
amount to provide about 1500 mg/L cysteine in the celilgeﬁlture
medinm.

36. The method of claim 33, wherein the C3§fgine is added in an
amount to provide about 140 mg/L cysteine iif the cell culture medium.

F

37. The method of any one of claim}fi $-36, wherein the
polypeptide is an antibody. ﬁfﬁ

38. The method of claim 37€an@ﬂ?fherein the antibody is an 1gG1
antibody. ﬁf%

/
39, The method of c}paim 37 or 38, wherein the antibody is an anti-

VEGF, anti—mesothe/l/i,ﬁi anti-PCSKO or anti-Beta7 antibody.

40, The met}},,@d of any one of claims 19-39, further comprising the
step of isoiatgnfg the polypeptide from the cell culture medium.
/
41. ;}ﬂe method of claim 40, wherein a composition comprising the
isoiéa;g polypeptide appears as a colorless or slightly colored liquid.
42. The method of claim 41, wherein the composition comprises

J/the isolated polypeptide at a concentration of at least 100 mg/mL.

43 A polypeptide produced by the method of any one of claims
19-42.
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44, A pharmaceutical composition comprising a polypeptide of

claim 43 and a pharmaceutically acceptable carrier.

45. A kit for supplementing a cell culture medium with chemically %ﬁ
defined constituents, the kit comprising: 4
cystine in an amount to provide from about 200 mg/L to about 1200 ¢

mg/L cystine in the cell culture medium;

mg/L vitamin B2 in the cell culture medium;
vitamin B6 in an amount to provide from about 0.05 mg/L ggr about
10.0 mg/L vitamin B in the cell culture medium;

vitamin B9 in an amount to provide from about 0.05 mff /L. to about
12.0 mg/L vitamin B9 in the celi culture medium; fnd

vitamin B12 in an amount to provide from abo%f’“‘%.(}s mg/L to about
2.5 mg/L. vitamin B12. V4

46. The kit of claim 45, the kit comgﬁsmg
cystine in an amount to provide fr om;about 0.7 mM to about 2.5 mM
cystine in the cell culture medmm}
vitamin B2 in an amount to plomde from about 0.11 pM to about 0.72
1M vitamin B2 in the cell cuiturc medium;
vitamin B6 in an amount tb provide from about 4.5 uM to about 30.0
1M vitamin B6 in the cm}l culture medium;
vitamin B9 in an amgunt to provide from about 3.4 uM to about 22.0
uM vitamin B9 i m the cell culture medium; and

vitamin BI2 i m ‘an amount to provide from about 0.2 uM to about 1.5

uM vf{am B 12 in the cell culture medium.

47, /The kit of claim 45 or 46, wherein the kit further comprises any

m7 or more of vitamin B1, vitamin B3, vitamin B3 and vitamin B7.

48. / The kit of claim 47, wherein the kit forther comprises any one
/‘!’" or more of:

/{/ vitamin Bl in an amount to provide from about 2.0 uM to about 14.0
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pM vitamin B1 in the cell culture medium; /
vitamin B3 in an amount to provide from about 11.0 uM to about 72.0 /fe d
pM vitamin B3 in the cell culture medium; ff
vitamin B3 in an amount to provide from about 6.8 pM to about 44.0 ) ff
uM vitamin B3 in the cell culture medinm; and ;/

vitamin B7 in an amount to provide from about 0.02 pM to about 0. 14‘”

pM vitamin B7 in the cell culture medium. ,g‘
49, The kit of any one of claims 45-48, wherein the kit furfer
. .'?’;?
compiises an iron source, ‘f’f
50, The kit of claim 49, wherein the iron source is ferric citrate or
ferrous sulfate. f
);(if‘f”
51. The kit of any one of claims 45-50, whg:f%in the kit further
comprises hydrocortisone. 7
52. A cell culture medium comp1&s§;€é:

from about 200 mg/L. to about 1200 lﬁg/L cystine;

from about 0.05 mg/L to about 1 £ mg/L vitamin B2;

from about (.05 mg/L to aboutf lO (0 mg/L vitamin BO;
from about 0.05 mg/L to about 12.0 mg/L vitamin BY; and
from about 0.05 mg/L tggx‘about 2.5 mg/L vitamin B12.

53. The mediur *”0} claim 52, comprising:

from about 0.7 m]é;to about 2.5 mM cystine;
from about O}fi M to about 0.72 pM vitamin B2;
from abou xf; 5 uM to about 30.0 M vitamin B6;

p/£ 3.4 uM to about 22.0 uM vitamin B9; and

]‘romfabout (.2 uM to about 1.5 uM vitamin B12.

,f

from a’o

4 . : -
54. /"' The medium of claim 52 or 53, further comprising any one or

// more of vitamin B1, vitamin B3, vitanrin B and vitamin B7.
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57.

58.

59.

60.

61.

62.
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The medium of claim 54, further comprising any one or more
of:
from about 2.0 pM to about 14.0 uM vitamin B1;

from about 11.0 uM to about 72.0 pM vitamin B3,
from about 6.8 uM to about 44.0 uM vitamin BS; and

from about 0.02 uM to about 0.14 pM vitamin B7. /

The medium of any one of claims 52-55, wherein the ce’{l

£
culture medium further comprises an iron source. &

Vi
H/-X'

) L ] } A
The medium of claim 56, wherein the iron sourge is ferric

citrate or ferrous sulfate.

The medium of claim 57, wherein the c:gl-*’;{‘i= culture medium

- comprises ferric citrate at a concentration ofﬁﬁfom about 2 uM to about

80 uM.

The medium of claim 58, wherein the cell cultore medium

comprises ferric citrate at a concentiation of from about 11.0 uM to

about 36.0 uM. //

i
7

The medium of anyﬁ}le of claims 52-59, wherein the cell

culture medium further gdmprises hydrocortisone.
v3

The medianyof claim 60, wherein the cell culture medium
comprises hydroggiﬁhﬁsone at a concentration of from about 0.05 uM to

about 0.25 ;,LM“

Aﬁi’fiq.ethod of culturing cells, comprising the step of contacting
the ce]l%wath a cell culture medium comprising:
fro;g::z“":;bout 200 mg/L to about 1200 mg/L cystine;
from about 2 uM to about 80 uM ferric citrate; and
/_;;=""{:‘T1'01n about 0.05 uM to about 0.5 uM hydrocortisone.
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64.

63.

66.

67.

68.

69.

70.

71

72.

/
. ,f
The method of claim 62, wherein the cell culture mediam f
further comprises vitamin B2, vitamin B6, vitamin B9 and/or vitamin f{,f’f
Bl12. f
£
7
The method of claim 62 or 63, wherein the cell culture medium f
comprises from about 0.05 mg/L to about 1.0 mg/L. of vitamin B2. f‘f-”f

The method of any one of claims 62-64, wherein the cell

culture medium comprises from about .05 mg/L to about }OOFﬁglL

. . A
of vitamin B6. Fd

&

P

The method of any one of claims 62-65, whereh;ﬁ%e cell

culture medium comprises from about 0.05 mg/L to g,_b‘“éut 12.0 mg/L

of vitamin BY.

The method of any one of claims 62.~6$6=°fﬁwherein the cell

culture medium comprises from about 0.0§§i%g/L to about 2.5 mg/L. of

vitamin B12. y

&

The method of any one of cldims 62-67, wherein the cell

culture medium is a chemically défined cell culture medjum.
p:

The method of any one of claims 62-67, wherein the cell

culture medium is a chcg;f&aﬂy undefined cell culture medium,

The method gfgny one of ¢latms 62-69, wherein the cells are

contacted with thesell culture medium during the cells’ growth phase.

P

e

The mc/thod of any one of claims 62-70, wherein the cells are

contacted w;th the cell culture medium during the cells’ production

phase.

| The method of claim 71, wherein the method further comprises

a'step of adding cysteine to the cell culture medium.
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73.

74,

75.

76.

The method of claim 72, wherein the cysteine is added in an fg’
amount to provide from about 80 mg/1. to about 1500 mg/L cysteine in ﬁf”f
the cell culture medium. /f

Vi

The method of claim 72, wherein the cysteine is added in an f{f ’
amount o provide about 1500 mg/L cysteine in the cell culture /’ |
medium. fé

The method of claim 72, wherein the cysteine is added if;;f‘é{n

amount to provide about 140 mg/L cysteine in the cell culturgiinedium.

£
/.ﬁ

A methed of producing a polypeptide comprising the st@p of culturing

in a cell culture medium a cell comprising an 1solated mucle:lc acid

encoding the polypeptide, wherein: / ’
(a) the cell culture medium comprises: [f
from about 200 mg/L to about 1200 mg/L cys{me

from about 2 pM to about 80 uM ferric cztrate and

from about 0.05 pM to about 0.5 uM rocornsone and

&

y

{b) the cell expresses the POIYPepiide_ﬁ‘"‘

77.

78.

79.

80.

m“;f g
A

fn
The method of claim 7/6 wherein the cell culture medium

further comprises vitamin BQ vitamin B6, vitamin B9 and/or vitamin
ra

B12. j

£
The methodﬁf claim 76 or 77, wherein the cell culture medium

#
comprises from gbout 0.05 mg/L te about 1.0 mg/L of vitamin B2.
£

&
&

The rhethod of any one of claims 76-78, wherein the cell
culture med1um comprises from about 0.05 mg/L. to about 10.0 mg/L

of V1tam;m Bo.

&
&
i

,’ The method of any one of claims 76-79, wherein the cell

V. culture medium comprises from about 0.05 mg/L to about 12.0 mg/L

of vitamin B9.
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82.

g&3.

g4,

83,

86.

87.

88.

89.

90.

91.

The method of any one of claims 76-80, wherein the cell

PCTAIS2013/037992

culture medinm comprises from about 0.05 mg/L. to about 2.5 mg/L of

vitamin B12,

The method of any one of claims 76-81, wherein the cell

culture medium is a chemically defined cell culture medium.

culture medium is a chemically undefined cell culture medium_j.f

is during the cell’s growth phase.

is during the cell’s production phase.

"$

&

5

¥
.

The method of any one of claims 76-84, wggéi‘ein the culturing

i

S

The method of any one of claims 76-83, wherein the? culturing

&

£

e

The method of any one of claims 76-81, wherein the cell fﬁ

The method of claim 85, wherein t}}éjmethod further comprises

4
a step of adding cysteine to the cell cult/;ﬁlfe medinm,.

/

The method of claim 86, w}}éiein the cysteine is added in an

J
amount to provide from about 8(*mg/L. to about 1500 mg/L cysteine in

the cell cultare medium.

/

The method of clgim 86, wherein the cysteine is added in an

£

amount to provide ab_?ift 1500 mg/L cysteine in the cell culture

medium. 7

&

&

The mg:{lfnod of claim 86, wherein the cysteine is added in an

amount to _g,.ff)vide about 140 mg/L cysteine in the cell culture medium.

The method of any one of claims 76-89, wherein the

polygeptide is an antibody.

The method of ciaim 90, wherein the antibody is an 1g(G1

/ antibody.
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93.

94,

9s.

96.

97.

98.

9g.

100.
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The method of claim 90 or 91, wherein the antibody is an anti-

VEGFE, anti-mesotheiin, anti-PCSK9 or anti-Beta7 antibody, 7

The method of any one of claims 76-92, further comprising the

step of isolating the polypeptide from the cell culture medium.

The method of claim 93, wherein a composition comprising the
isolated polypeptide appears as a colorless or slightly colored liqu}@ff‘

The method of claim 94, wherein the composition cong—ﬁrises

the isolated polypeptide at a concentration of at Jeast 100 rpg/mL

A polypeptide produced by the method of any gne of claims
76-95. f’

o

A pharmaceutical composition c01np1'}§ﬁig a polypeptide of

claim 96 and a pharmaceutically acceptabiqféfén'ier,

A kit for supplementing a cell {;ﬁﬂure medium with chemically
defined constituents, the kit compris’ﬁg
cystine in an amount to provxde from about 200 mg/L to about 1200
mg/L cystine in the cell cu]ture medlum
ferric citrate in an amount tﬂ p1 ovide a concentration of from about 2
UM to about 80 uM fem{ citrate in the cell culture medium; and
hydrocortisone in an:j_‘_a,mount to provide a concentration of from about

0.05 pM to aboutﬁffS pM hydrocortisone in the cell culture medium.

The kltof claim 98, wherein the kit further comprises vitamin

B2, vitamin B6, vitamin B9 and/or vitamin B12.

The kit of claim 98 or 99, wherein the kit comprises vitamin B2
in_:a'"rﬁi amount fo provide from about 0.05 mg/L to about 1.0 mg/L of

_¥itamin B2 in the cell culture medium.
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101.

102.

103.

104.

105.

106.

107,

108.

109,

The kit of any one of claims 98-100, wherein the kit comprises

vitamin B6 in an amount to provide from about 0.05 mg/L to about

10.0 mg/L. of vitamin B6 in the cell culture medium.

The kit of any one of claims 98-101, wherein the kit comprises {%;;

. . C. . #
vitamnin B9 in an amount to provide from about 0.05 mg/L to about  /

i

- 12.0 mg/L of vitamin B9 in the cell culture medium. ff/

&
The kit of any one of claims 98-102, wherein the kit c%;ﬁpﬁses

vitamin B12 in an amount to provide from about 0.05 mg/];?t‘"(; about
2.5 mg/L of vitamin B12 in the cell culture medium. /

&
&

£

A cell culture medium comprising:
from about 200 mg/1. to about 1200 mg/L cystianﬂ

from about 2 uM to about 80 pM ferric citrateﬁﬁhd

#
from about 0.05 uM to about 0.5 uM hydrogortisone.
£

Ed
ra

The medium of claim 104, wheyéin the medium further

2
comprises vitamin B2, vitamin B6, yftamin BS and/or vitamin B12.
)

The medivm of claim 104 or 105, wherein the medium

comprises from about 0.05 1}}5& to about 1.0 mg/L of vitamin B2,
The medium of g,f{y one of claims 104-106, wherein the
o
medium comprises f@%} about 0.05 mg/L to about 10.0 mg/L of

vitamin B6. fj
&

o

7
The médium of any one of claims 104-107, wherein the

medium cggg’fl{prises from about 0.05 mg/L. to about 12.0 mg/L. of

. s
vitamin B9,
A
7

The medivm of any one of claims 104-108, wherein the
}ﬁ&édium comprises from about 0.05 mg/L. to about 2.5 mg/L. of vitamin

&

A4 Bl2.
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110. A composition comprising (a) a cell comprising an isolated
nucleic acid encoding a polypeptide; and (b} a medium according to ‘
any one of claims 52-61 and 104-109. /

111, A composition comprising: (a) a polypeptide; and (b) a medium

according to any one of claims 52-61 and 104-109.
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