
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 B6 (pyridoxine and/or pyridoxal, which 

may be provided as the HCl 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), (c), (d), (e), (f) and (g) the same as if each and every 

combination were specifically and individually listed. In one embodiment, the cell culture media is 

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

[0008a] I 	 =theme-: 	Disclosed 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/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, 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; (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 B9; 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 

[NI to about 80 µM), and (2) hydrocortisone (which in one embodiment is present at a concentration 

from about 0.05 piM to about 0.25 µM). 

10008b] in one astreet, 	'.: 	r÷videdDisclosed 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 p.M to about 0.5 uM hydrocortisone. 
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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 

variant). 

embodiment is an acidic charge 

[0014] 	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, 

and cell production/maintenance. 

cell growth, 

[0014a] 19-e-n-e-ase--,-th-ereDisclosec.1 is imo-v-ided-a composition comprising (a) a cell 

comprising an isolated nucleic acid encoding a polypeptide; and (b) a medium as described 

herein. 

[0014b] - 	 is-prcn-iied -Disclosed 	a compositioncomprising: 

(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 polypeptide; 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 composition 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 

culture medium as detailed herein are provided. 

contacting the cells with a cell 

10015a11-9-9 	 Disclosed is a method of culturing 

comprising: 

cells, comprising 

the step of contacting the cells with a cell culture medium 

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; 
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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 CDM. 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 B9; 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: (I) 

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 itM), and (2) hydrocortisone (which in one 

embodiment is present at a concentration of from about 0.05 uM to about 0.25 iiM). 

in-ont—aspectiep .hi4-provideilDisclosed is 1001514 	 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 2µM to about 80 µM ferric citrate; and 

from about 0.05 uM to about 0.5 itM hydrocortisone. 

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 uM 

vitamin B2; from about 4.5 µM to about 30.0 tiM vitamin B6; from about 3.4 tiM to about 

22.0 uM 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 at a concentration from about 2.0 tiM to about 

14.0 uM), (2) vitamin B3 (which in one embodiment is present at a concentration from about 11.0 uM to 

about 72.0 uM), (3) vitamin B5 (which in one embodiment is present at a concentration from about 6.8 p.M 

to about 44.0 µM), and (4) vitamin B7 (which in one embodiment is present at a concentration from about 

0.02 t.tM to about 0.24 WA). 

10018] Methods 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 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 B9; 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 2µM to about 80 uM) and (B) hydrocortisone (which in one 

embodiment is present at a concentration from about 0.05 RM to about 0.25 µM). 

[0018al In one aspect, there is provided a method of producing a polypeptide comprising the 

steps of Lil culturing in a cell culture medium a cell comprising an isolated nucleic acid 

encoding the polypeptide, wherein: 

(-a-)-the cell culture medium comprises: 

from ' 	-200 mg/L to abet-1200 mg/L cystine; 

from 44e+H-0.05 mg/L to abeu4-1.0 mg/L vitamin B2; 

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

from 	0.05 	to 	-12.0 	 B9; ul-nut 	mg/L 	aboutmg/L vitamin 

from thet-E0.05 mg/L to alleut 	2.5 mg/L vitamin B12; and 

from 2 LiM to 80 LIM ferric 	m and 

(1 	the cell expresses the polypeptide; and 

lb "purifying, the polypeptide expressed by the 	vl 	rein it the purified poll?) 	c. 

concentrated to a concentration of at least 100 mg;rL, then the purified porjpepti.dehas a  
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color that is 	than a reference standard color value selected from the group consisting  

of B I , BY I 	Y'1, GY 1. and R1 according to the European Pharmacopeia color standards. 

In 	 is [0018b] 	one asp 	 \r4Disclosed 	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 2µM to about 80 µM ferric citrate; and 

from about 0.05 p.M to about 0.5 p.M 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: (I) from about 300 mg/L (in some embodiments, 200 mg/L) to 

about 1200 mg/L cystine; (2) from about 2µM to about 80 µM ferric citrate; and (3) from 

about 0.05 p.M to about 0.5 pM hydrocortisone, where the cell culture medium 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 0.05 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 

ing/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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[00191 	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 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: (a) from about 0.8 mM (in some 

embodiments, 0.7 mM) to about 2.5 mM cystine; (b) from about 0.11 uM to about 0.72 uM 

vitamin B2; (c) from about 4.5 uM to about 30.0 piM vitamin B6; (c) from about 3.4 µM to 

about 22.0 µM vitamin B9; and (d) 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) an iron source, such as ferric citrate or ferrous sulfate (which in one embodiment is present at a 

concentration of from about 11.0 tiM1 to about 36.0 uM), (2) vitamin B1 (which in 

one embodiment is present at a concentration from about 2.0 RIM to about 14.0 uM), (3) vitamin B3 (which 

in one embodiment is present at a concentration from about 11.0 p.M to about 72.0 uM), (4) vitamin B5 

(which in one embodiment is present at a concentration from about 6.8 uM to about 

44.0 µM), and (5) vitamin B7 (which in one embodiment is present at a concentration from about 0.02 uM 

to about 0.24 uM). 

100201 In yet another variation of the disclosure, 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 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 uM to about 0.5 tiM 

hydrocortisone; from about 0.11 uM to about 0.72 µM vitamin B2; from about 4.5 uM to 

about 30.0 uM vitamin B6; from about 3.4 uM to about 22.0 µM 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 at a concentration from about 2.0 uM to about 14.0 µM), (2) vitamin B3 (which in one 

embodiment is present at a concentration from about 11.0 uM to about 72.0 uM), (3) vitamin 1135 (which in 

one embodiment is present at a concentration from about 6.8 pivl 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). 

[0020a] 111-ene-espee4tliefc-isridedDi sel 	cl is a polypeptide 

produced by the method as described herein. 
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VEGF, anti-mesothelin, anti-PCSK9 or anti-Beta? 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 polypeptide at a concentration of at 

least about any one of 1 mg/mL or 10 mg/mL or 50 ing/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. 

[0021a) 1-1n-e-a-spect. tl,cpe4s-prewifiedDisclosed 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. 

[0021b1 	 thee 	Disci( 	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; 

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 

is 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 about 1.0 mg/L 

vitamin B2 in the cell culture medium; (c) 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; (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 a concentration of from about 2 

uM to about 80 0M) and (2) hydrocortisone (which in one embodiment is in an amount to provide 

hydrocortisone at a concentration from about 0.05 ttM to about 0.25 p.M). 

Iii 	 ih 	 is 	kit for [0022a] 	one—Eti, 	it4 Fweicidt(1Discloseci 	a 	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 2µM to about 80 p.M 

ferric citrate in the cell culture medium; and 

hydrocortisone in an amount to provide a concentration of from about 0.05 tiM to about 0.5 

uM hydrocortisone in the cell culture medium. 

In another 
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CLAIMS 

What is claimed is: 

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 mg/L vitamin B2; 

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

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

from 0.05 mg/L to 2.5 mg/L vitamin B12; and 

from 2µM to 80 uM 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 ing/mL, then the purified polypeptide has a color that is lighter 

than a reference standard color value selected from the group 

consisting of B1, BY I, Y I, GY I, 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 B6; 

from 3.4 ttM to 22.0 ttM vitamin B9; and 

from 0.2 ti.M to 1.5 uM vitamin BI2. 

119 



3.  The method of claim 1 or 2, wherein the cell culture medium further 

comprises any one or more of vitamin B 1, vitamin B3, vitamin B5 and 

vitamin B7. 

4.  The method of claim 3, wherein the cell culture medium further comprises 

any one or more of: 

from 2.0 µ1\4 to 14.0 µM vitamin B1; 

from 11.0 µ1\4 to 72.0 µM vitamin B3; 

from 6.8 µM to 44.0 µM vitamin B5; and 

from 0.02 µ1\A to 0.14 µM vitamin B7. 

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

comprises ferric citrate at a concentration of from 11.0 µM to 36.0 µM. 

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

further comprises hydrocortisone. 

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

cell culture medium is from 0.05 µM to 0.25 µ.1\4. 

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

chemically defined cell culture medium. 

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

chemically undefined cell culture medium. 

10.  The method of any one of claims 1-9, wherein the culturing is during the 

cell's growth phase. 

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

cell's production phase. 

12.  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.  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. 

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

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

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

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

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

antibody. 

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

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

anti-mesothelin, anti-PCSK9 or anti-Beta? antibody. 

19.  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 Bl, BY1, Yl, GY1, and RI according to the 

European Pharmacopeia color standards. 

20.  The method of claim 1, wherein if the purified polypeptide is 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 Bl, BY1, Yl, GY1, and RI according to the 

European Pharmacopeia color standards. 

21.  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.  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 B3, BY3, Y3, GY3, and R3 according to the 

European Pharmacopeia color standards. 

23.  The method of claim 1, 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. 

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

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

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

to a concentration of at least 125 mg/mL. 

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

to a concentration of at least 150 mg/mL. 
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Pertlis2t1111011992 	 

CLAIMS 

What is claimed is: 

1.  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. 

2.  The method of claim 1, comprising the step of ontacting the 

cells with a cell culture medium comprising: 

from about 0.7 mM to about 2.5 mM cystine; 

from about 0.11 µM to about 0.72 tiM vitam. 	B2; 

from about 4.5µM to about 30.0µM vita 	in B6; 

from about 3.4 [AM to about 22.0 uM v.  amin B9; and 

from about 0.2 µM to about 1.5 µM 	itamin B12. 

3.  The method of claim 1 	2, wherein the cell culture medium 

further comprises any one o more of vitamin BI, vitamin B3, vitamin 

B5 and vitamin B7. 

4.  The method 	claim 3, wherein the cell culture medium further 

comprises any o 	or more of: 

from about 2.1/µM to about 14.0 uM vitamin Bl; 

from about/' 1.0 µM to about 72.0 µ1V1 vitamin B3; 

from abr, t 6.8 uM to about 44.0 uM vitamin B5; and 

fro 	bout 0.02 p M to about 0.14µM vitamin B7. 

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

nedium further comprises an iron source. 
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6.  The method of claim 5, wherein the iron source is ferric citrate 

or ferrous sulfate. 

7.  The method of any one of claims 1-6, wherein the cell culture 

medium comprises ferric citrate at a concentration of from about 2 µM 

to about 80 µM. 

8.  The method of any one of claims 1-7, wherein the cell culture 
/ 

medium comprises ferric citrate at a concentration of from abotit 11.0 

RM to about 36.0 µM. 

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

medium further comprises hydrocortisone. 

10.  The method of claim 9, wherein the conCentration of 

hydrocortisone in the cell culture medium is/from about 0.05 uM to 

about 0.25 RM. 

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

medium is a chemically defined c ell culture culture medium. 

12.  
. 

The method of any out!
" 

 of claims 1-10, wherein the cell culture 

medium is a chemically undefined cell culture medium. 

13.  The method /any one of claims 1-12, wherein the cells are 

contacted with theete/  ll culture medium during the cells' growth phase. 
41 

14.  I The method of any one of claims 1-13, wherein the cells are 

contacted With the cell culture medium during the cells' production 

phase. 

15.  The method of claim 14, wherein the method further comprises 

a step of adding cysteine to the cell culture medium. 
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1.6. 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 1.5, 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 itian 

amount to provide about 140 mg/L cysteine in the cell cultur&m
, 

 edium. 
,./ 

19. 	A method of producing a polypeptide comprising the steP of culturing 
,„- 

in a cell culture medium a cell comprising an isolatedliucleic acid 
,..c 

encoding the polypeptide, wherein: 

(a)  the cell culture medium comprises: 

from about 200 mg/L to about 1200 mg/L cyStine; 
il  

from about 0.05 mg/L to about 1.0 mg/Lpitamin B2; 
,,, 

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

from about 0.05 mg/L to about 12.1)(ing/L vitamin B9; 

from about 0.05 mg/L to about 20 mg/L vitamin B12; and 

(b)  the cell expresses the polypeptide. 
/ 

0.' 
20. 	The method of claim 19, wherein the cell culture medium comprises: 

fr  
from about 0.7 m1V1,,tb about 2.5 mM cystine; 

/ 
from about 0.1 I am to about 0.72 pM vitamin B2; 

from about 4.511/  M to about 30.0 p.M vitamin B6; 

from aboute.4µM to about 22.0 u.M vitamin B9; and 

from about 0.2 p.M to about 1.5 p.M vitamin B12. 

,i." 
21. 	l ' 	The method of claim 19 or 20, wherein the cell culture medium 

further comprises any one or more of vitamin B 1, vitamin B3, vitamin 
:.f 

1 B5 and vitamin B7. 
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22.  The method of claim 21, wherein the cell culture medium 

further comprises any one or more of: 

from about 2.0 µM to about 14.0 u.N1 vitamin Bl; 

from about 11.0 uM to about 72.0 µM vitamin B3; 

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

from about 0.02 uM to about 0.14 uM vitamin B7. 

23.  The method of any one of claims 19-22, wherein the 911 
/., 

culture medium further comprises an iron source. 

24.  The method of claim 23, wherein the iron sou/tie is ferric citrate 

or ferrous sulfate. / 

25.  The method of any one of claims 19-2*; wherein the cell 
if 

culture medium comprises ferric citrate at aconcentration of from 
4V  

about 2µ1V1 to about 80 	M. 
N 
I 

26.  The method of any one of claims 19-25, wherein the cell 
: culture medium comprises ferrici,ditrate at a concentration of from 

about 11.0 µM to about 36.0 µM. 
i ' 

27.  an` The method of anyone of claims 19-26, wherein the cell 

culture medium furtheilcomprises hydrocortisone. 
I  i 

28.  The method of claim 27, wherein the concentration of 

hydrocortisoneith the cell culture medium is from about 0.05 µ,M to 

about 0.25 01 
2 / 

29.  :The method of any one of claims I  
19-28, wherein the cell 

eultue medium is a chemically defined cell culture medium. 

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

/ culture medium is a chemically undefined cell culture medium. 
,7 

, / 
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. 

33.  The method of claim 32, wherein the method further comprises 

a step of adding cysteine to the cell culture medium. 

34.  The method of claim 33, wherein the cysteine is added in an 

amount to provide from about 80 mg/L to about 1500 mg/L cystei e in 

the cell culture medium. 
I 
/ 

„el 
35.  The method of claim 33, wherein the cysteine is a yed in an 

amount to provide about 1500 mg/L cysteine in the cell culture 

medium. 

36. The method of claim 33, wherein the cysteine is added in an 

amount to provide about 140 mg/L cysteine Vthe cell culture medium. 

/ 
37.  The method of any one of claims

/
/19-36, wherein the 

, polypeptide is an antibody. 	/ 

/ 
38.  The method of claim 37, ,Wherein the antibody is an IgGl 

i 
antibody. 	 / 

 
/ 

39.  The method of clmm 37 or 38, wherein the antibody is an anti- 
/ 

VEGF, anti-mesothera, anti-PCSK9 or anti-Beta? antibody. 

40.  The method/  of any one of claims 19-39, further comprising the 
i 

step of isolating the polypeptide from the cell culture medium. 

41.  The method of claim 40, wherein a composition comprising the 

isola 	polypeptide appears as a colorless or slightly colored liquid. 

42.  / 	The method of claim 41, wherein the composition comprises 

/ /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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41. 	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 

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; 

vitamin B2 in an amount to provide from about 0.05 mg/L to abo 	1.0 

rng/L vitamin B2 in the cell culture medium; 	 l' 

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

10.0 mg/L vitamin B6 in the cell culture medium; 

vitamin B9 in an amount to provide from about 0.05
7 

 , 2/L to about 

12.0 mg/L vitamin B9 in the cell culture medium;find 
,,e 

vitamin B12 in an amount to provide from aboul0.05 mg/L to about 

2.5 mg/L vitamin B12. 	 / y 

46. The kit of claim 45, the kit comOsing: 
ii 

cystine in an amount to provide from/bout 0.7 mM to about 2.5 mM 
i 

cystine in the cell culture medium/ 

vitamin B2 in an amount to proyide from about 0.11 pM to about 0.72 

p.M vitamin B2 in the cell culture medium; 
i 

vitamin B6 in an amountfti provide from about 4.5 pM to about 30.0 

pM vitamin B6 in the cell culture medium; 

vitamin B9 in an amount to provide from about 3.4 pM to about 22.0 
i 

pM vitamin B9 ri" the cell culture medium; and 
..eii' 

vitamin B12 inian amount to provide from about 0.2 pM to about 1.5 

pM vitani ' 'B12 in the cell culture medium. 

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

on /Or more of vitamin Bl, vitamin B3, vitamin B5 and vitamin B7. 

48. / The kit of claim 47, wherein the kit further comprises any one 

or more of: 

vitamin B1 in an amount to provide from about 2.0 pM to about 14.0 
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p.M vitamin B1 in the cell culture medium; 

vitamin B3 in an amount to provide from about 	1.0 uM to about 72.0 

uM vitamin B3 in the cell culture medium; 

vitamin B5 in an amount to provide from about 6.8 uM to about 44.0 

uM vitamin B5 in the cell culture medium; and 

vitamin B7 in an amount to provide from about 0.02 µM to about 0.19 

p.M vitamin B7 in the cell culture medium. 

A' 

49.  The kit of any one of claims 45-48, wherein the kit furtlfer 
i 

comprises an iron source. 	 „ 

50.  The kit of claim 49, wherein the iron source is ferric citrate or 

ferrous sulfate. 

i 
51.  The kit of any one of claims 45-50, whefein the kit further 

comprises hydrocortisone. 

52.  A cell culture medium compnsmg: 
.4,  

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

from about 0.05 mg/L to about 1p 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 trabout 2.5 mg/L vitamin B12. 

53.  The medico /Of claim 52, comprising: 

from about 0.7 rp 	to about 2.5 mM cystine; 

from about 0./1µM to about 0.72 uM vitamin B2; 
i 

from abou 4.5 p.m to about 30.0 uM vitamin B6; 

i

t 

from al tut 3.4 uM to about 22.0 uM vitamin B9; and 

from/about 0.2 uM to about 1.5 uM vitamin B12. 
i / 

/ 
54.  / 	The medium of claim 52 or 53, further comprising any one or 

✓ more of vitamin BI, vitamin B3, vitamin B5 and vitamin B7. 
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55. The medium of claim 54, further comprising any one or more 

of: 

from about 2.0 uM to about 14.0 uM vitamin Bl; 

from about 11.0 uM to about 72.0 EtM vitamin B3; 

from about 6.8 µIM to about 44.0 iiM vitamin B5; and 

from about 0.02 uM to about 0.14µM vitamin B7. 

56. The medium of any one of claims 52-55, wherein the cell 
, culture medium further comprises an iron source. 	/ 

57. The medium of claim 56, wherein the iron source is ferric 

citrate or ferrous sulfate. 

58. The medium of claim 57, wherein the cell culture medium 

comprises ferric citrate at a concentration offrom about 2µM to about 

80 p.M. 

59. The medium of claim 58, wherein the cell culture medium 

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

about 36.0 µM. 	 i 

60. The medium of anyone of claims 52-59, wherein the cell 
: 

culture medium further comprises hydrocortisone. 
i I 

r 
61.  

comprises 

about 

The mediurriof claim 60, wherein the cell culture medium 
e: 

hydrocortisone at a concentration of from about 0.05 uM to 

0.25 itMi
-, 
 

62. A 	ethod of culturing cells, comprising the step of contacting 

the cellS with a cell culture medium comprising: 

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

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

Pm about 0.05 uM to about 0.5 itM hydrocortisone. `fr 
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63.  The method of claim 62, wherein the cell culture medium 

further comprises vitamin B2, vitamin B6, vitamin B9 and/or vitamin 

B12. 

64.  The method of claim 62 or 63, wherein the cell culture medium 

comprises from about 0.05 mg/L to about 1.0 mg/L of vitamin B2. 

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

culture medium comprises from about 0.05 mg/L to about 10.0 ing/L 

of vitamin B6. 

/ 
66.  The method of any one of claims 62-65, whereimthe cell 

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

of 

67.  

vitamin B9. 

ii 
The method of any one of claims 62-66,-, wherein the cell 

culture medium comprises from about 0.05ifng/L to about 2.5 mg/L of 

vitamin B12. 	 / 

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

culture medium is a chemically 4/fined cell culture medium. 

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

culture medium is a cheracally undefined cell culture medium. 

70.  The method of any one of claims 62-69, wherein the cells are 
,,;/ 

contacted with thetell culture medium during the cells' growth phase. 

71.  The method of any one of claims 62-70, wherein the cells are 

contacted With the cell culture medium during the cells' production 

phase. 

72.  The method of claim 71, wherein the method further comprises 

'̀step of adding cysteine to the cell culture medium. 
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73.  The method of claim 72, 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. 

74.  The method of claim 72, wherein the cysteine is added in an 

amount to provide about 1500 mg/L cysteine in the cell culture 

medium. 

75.  The method of claim 72, wherein the cysteine is added in an 
se 7 amount to provide about 140 mg/L cysteine in the cell culturemedium. i 

76.  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: 	 i  

(a) the cell culture medium comprises: 	, 

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

from about 2µM to about 80 uM ferric cit./ate; and 
/4

. 

from about 0.05 utM to about 0.5 !AM hydrocortisone; and 

(b) the cell expresses the polypeptide. J"  

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

further comprises vitamin 1 L, vitamin B6, vitamin B9 and/or vitamin 
/ 

B12. 	 i 

78.  The method,,of claim 76 or 77, wherein the cell culture medium 
/ 

comprises from about 0.05 mg/L to about 1.0 mg/L of vitamin B2. I 

79.  The Method of any one of claims 76-78, wherein the cell 

culture medium comprises from about 0.05 mg/L to about 10.0 mg/L 
, 

of vitamin B6. 

80.  

4 

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

'culture medium comprises from about 0.05 mg/L to about 12.0 mg/L 

7  of vitamin B9. 
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81.  The method of any one of claims 76-80, wherein the cell 

culture medium comprises from about 0.05 rrig/L to about 2.5 mg/L of 

vitamin B12. 

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

culture medium is a chemically defined cell culture medium. 

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

culture medium is a chemically undefined cell culture medium./ 
,- 

-i 
84.  The method of any one of claims 76-83, wherein the

,
culturing 

is during the cell's growth phase. 

85.  
.1 

r-,  

The method of any one of claims 76-84, wherein the culturing r 
is during the cell's production phase. 

86.  
, 

The method of claim 85, wherein the method further comprises 
I 

a step of adding cysteine to the cell cul 	'e medium. 

87.  The method of claim 86, wherein the cysteine is added in an 
i 

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

88.  The method of claim 86, wherein the cysteine is added in an 

amount to provide abeu/t 1500 mg/L cysteine in the cell culture 
i 

medium. 	/ 

89.  The method of claim 86, wherein the cysteine is added in an , 
.,' 

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

90.  The method of any one of claims 76-89 wherein the 

polypeptide is an antibody. 

91.  The method of claim 90, wherein the antibody is an IgG1 

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

VEGF, anti-mesothelin, anti-PCSK9 or anti-Beta? antibody. 

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

step of isolating the polypeptide from the cell culture medium. 

94.  The method of claim 93, wherein a composition comprising the 

isolated polypeptide appears as a colorless or slightly colored liquid' 
/ 

95.  The method of claim 94, wherein the composition comprises 
, / 

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

96.  A polypeptide produced by the method of any one of claims 

76-95. 

97.  A pharmaceutical composition comprising a polypeptide of 

claim 96 and a pharmaceutically acceptable4arrier. 

98.  A kit for supplementing a cell ealture medium with chemically 

defined constituents, the kit compris'ng: 
,,,,, 

cystine in an amount to provide from about 200 mg/L to about 1200 

medium; ferric cystine in the cell culture'medium; 

ferric citrate in an amount to provide a concentration of from about 2 

uM to about 80 uM ferriecitrate in the cell culture medium; and 

hydrocortisone in amainount to provide a concentration of from about 

0.05 uM to about .5 t.t1V1 hydrocortisone in the cell culture medium. 

99.  The kit of claim 98, wherein the kit further comprises vitamin 

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

100.  / The kit of claim 98 or 99, wherein the kit comprises vitamin B2 

in an amount to provide from about 0.05 mg/L to about 1.0 mg/L of 

vitamin B2 in the cell culture medium. 
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101.  The kit of any one of claims 98-1.00, 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. 
ey  

102.  The kit of any one of claims 98-101, wherein the kit comprises 

vitamin B9 in an amount to provide from about 0.05 mg/L to about 

m. 

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

/ 
103.  The kit of any one of claims 98-102, wherein the kit comprises 

/ 
vitamin B12 in an amount to provide from about 0.05 mg/Lo about ix 

i 
2.5 mg/L of vitamin B12 in the cell culture medium. 

104.  A cell culture medium comprising: 

from about 200 mg/L to about 1200 mg/L cystinex 
I' 

from about 2 1.tM to about 80 pM ferric citrate ;,/and 
/ 

from about 0.05 !_t1\4 to about 0.5 uM hydrocortisone. 
e 
/ 

105.  The medium of claim 104, wherein the medium further 
i 

comprises vitamin B2, vitamin B6, y4tamin B9 and/or vitamin B12. 

106.  
..., 

The medium of claim 104 or 105, wherein the medium 
.2,  

comprises from about 0.05 mg/L to about 1.0 mg/L of vitamin B2. 
7 

107.  The medium of any one of claims 104-106, wherein the 

medium comprises frpm about 0.05 mg/L to about 10.0 mg/L of 

vitamin B6. 	/i  
I / 

1.08. The medium of any one of claims 104-107, wherein the 

medium comprises from about 0.05 mg/L to about 12.0 mg/L of 
i 

vitamin$9. 
i 

109. a The medium of any one of claims 104-108, wherein the 

Medium comprises from about 0.05 mg/L to about 2.5 mg/L of vitamin 
t 

/ B12. 

131 



WO 

110. 

Ill. 

2013/163294 	 PCT/US2013/037992 

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. 

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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