[4] The contribution of IgG2-mediated cytotoxicity in therapeutic efficacy is not well understood,
nor are the quality attributes that influence IgG2-mediated cytotoxicity. The quality attributes that are
impactful and predictive of IgG2-mediated cytotoxicity, and therefore suitable to monitor during 1gG2
antibody manufacturing, are not well established. Therefore, there is a need to understand how
certain quality attributes influence IgG2-mediated cytotoxicity, and modulate such quality attributes
accordingly.

SUMMARY

[5] Based on the disclosure provided herein, those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many equivalents to the specific aspects or
examples of the invention described herein. Such equivalents are intended to be encompassed by the
following examples (E).

E1. In one aspect, the disclosure provides a method of modulating Fc gamma Receptor (FcyR)-
mediated cytotoxicity of panitumumab, comprising increasing or decreasing the amount of terminal 3-
galactose at the N-297 glycosylation site of panitumumab, or increasing or decreasing the amount of
panitumumab molecules that comprise G1, G1a, G1b, and/or G2 galactosylated glycan at the N-297
site.

E2. A method of increasing Fc gamma Receptor (FcyR)-mediated cytotoxicity of panitumumab,
comprising increasing the amount of terminal B-galactose at the N-297 glycosylation site of
panitumumab, or increasing the amount of panitumumab molecules that comprise G1, G1a, G1b,
and/or G2 galactosylated glycan at the N-297 site.

E3. The method of E1 or E2, wherein an increase of about 1 percent of B-galactose increases
FcyR-mediated cytotoxicity by about 0.55 percent to about 0.75 percent, such as about 0.55 percent,

about 0.6 percent, about 0.65 percent, about 0.7 percent, or about 0.75 percent.

E4. A method of decreasing Fc gamma Receptor (FcyR)-mediated cytotoxicity of panitumumab,
comprising decreasing the amount of terminal B-galactose at the N-297 glycosylation site of
panitumumab, or decreasing the amount of panitumumab molecules that comprise G1, G1a, G1b,
and/or G2 galactosylated glycan at the N-297 site.

ES. The method of E1 or E4, wherein a decrease of about 1 percent of B-galactose decreases
FcyR-mediated cytotoxicity by about 0.55 percent to about 0.75 percent, such as about 0.55 percent,

about 0.6 percent, about 0.65 percent, about 0.7 percent, or about 0.75 percent.

E5.1. In another aspect, the disclosure provides a method for producing a preparation of
panitumumab having increased Fc gamma Receptor (FcyR)-mediated cytotoxicity, comprising: (i)
increasing the amount of terminal B-galactose at the N-297 glycosylation site of panitumumab, or

increasing the amount of panitumumab molecules that comprise G1, G1a, G1b and/or G2



galactosylated glycan at the N-297 site; (ii) increasing the amount of panitumumab molecules that
comprise fucosylated glycan at the N-297 site, or decreasing the amount of panitumumab molecules
that comprise afucosylated glycan at the N-297 site; and/or (iii) decreasing the amount of

panitumumab molecules that comprise a high-mannose glycan at the N-297 site.
E6. The method of any one of E1-E5, wherein said FcyR is FcyRlla.

E7. The method of any one of E1-E6, wherein said FcyR-mediated cytotoxicity is measured by an
in vitro cytotoxicity assay, such as KILR™ Cytotoxicity Assay.
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ES8. The method of any one of E1-E7, wherein said FcyR-mediated cytotoxicity is FcyRlla-

mediated cellular cytotoxicity.

E9. In another aspect, the disclosure provides a method of matching the Fc gamma Receptor
(FcyR)-mediated cytotoxicity of a panitumumab sample to a reference value, comprising:
(1) obtaining a reference value of FcyR-mediated cytotoxicity;
(2) determining the FcyR-mediated cytotoxicity of said panitumumab sample; and
(3) changing the FcyR-mediated cytotoxicity of said panitumumab sample by increasing or
decreasing the amount of terminal B-galactose at the N-297 glycosylation site of
panitumumab, or increasing or decreasing the amount of panitumumab molecules that
comprise G1, G1a, G1b, and/or G2 galactosylated glycan at the N-297 site; such that the
difference in FcyR-mediated cytotoxicity between the panitumumab sample and the reference

value is about 35% or less.

E10. The method of E9, wherein the difference in FcyR-mediated cytotoxicity between the
panitumumab sample and the reference value is about 30% or less, about 25% or less, about 20% or
less, about 15% or less, about 10% or less, or about 5% or less.

E11.  The method of E9 or E10, wherein the FcyR-mediated cytotoxicity of the panitumumab
sample is increased by increasing the amount of terminal B-galactose at the N-297 glycosylation site
of panitumumab, or increasing the amount of panitumumab molecules that comprise G1, G1a, G1b,
and/or G2 galactosylated glycan at the N-297 site.

E12. The method of any one of E9-E11, wherein an increase of about 1 percent of 3-galactose
increases FcyR-mediated cytotoxicity by about 0.55 percent to about 0.75 percent, such as about 0.55

percent, about 0.6 percent, about 0.65 percent, about 0.7 percent, or about 0.75 percent.

E13. The method of E9 or E10, wherein the FcyR-mediated cytotoxicity of the panitumumab
sample is decreased by decreasing the amount of terminal 3-galactose at the N-297 glycosylation site
of panitumumab, or decreasing the amount of panitumumab molecules that comprise G1, G1a, G1b,
and/or G2 galactosylated glycan at the N-297 site.

E14. The method of any one of E9, E10, or E13, wherein a decrease of about 1 percent of -
galactose decreases FcyR-mediated cytotoxicity by about 0.55 percent to about 0.75 percent, such as

about 0.55 percent, about 0.6 percent, about 0.65 percent, about 0.7 percent, or about 0.75 percent.

E14.1. In another aspect, the disclosure provides a method for producing a preparation of
panitumumab in which the Fc gamma Receptor (FcyR)-mediated cytotoxicity of a panitumumab
sample is matched to a reference value, comprising: (1) obtaining a reference value of FcyR-mediated
cytotoxicity; (2) determining the FcyR-mediated cytotoxicity of said panitumumab sample; and (3)

changing the FcyR-mediated cytotoxicity of said panitumumab sample by increasing or decreasing the



amount of terminal B-galactose at the N-297 glycosylation site of panitumumab, or increasing or
decreasing the amount of panitumumab molecules that comprise G1, G1a, G1b and/or G2
galactosylated glycan at the N-297 site; such that the difference in FcyR-mediated cytotoxicity
between the panitumumab sample and the reference value is 35% or less, wherein in (3): (i) the
FcyR-mediated cytotoxicity of the panitumumab sample is increased by increasing the amount of
terminal B-galactose at the N-297 glycosylation site of panitumumab, or by increasing the amount of
panitumumab molecules that comprise Gl, Gl a, Gl b, and/or G2 galactosylated glycan at the N-297
site; or (ii) the FcyR-mediated cytotoxicity of the panitumumab sample is decreased by decreasing the
amount of terminal B-galactose at the N-297 glycosylation site of panitumumab, or by decreasing the
amount of panitumumab molecules that comprise Gl, Gl a, Gl b, and/or G2 galactosylated glycan at
the N-297 site.

E15. The method of any one of E9-E14, wherein said FcyR is FcyRlla.

E16. The method of any one of E9-E15, wherein said FcyR-mediated cytotoxicity is measured by

an in vitro cytotoxicity assay, such as KILR™ Cytotoxicity Assay.
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E35. The method of any one of E31-E34, wherein an increase of about 1 percent of fucosylated
panitumumab molecules increases FcyR mediated cytotoxicity by about 2.70 percent to about 3
percent, such as about 3.0 percent, about 2.95 percent, about 2.90 percent, about 2.85 percent, or

about 2.70 percent.

E36. The method of any one of E31-E33, wherein the FcyR-mediated cytotoxicity of the
panitumumab sample is increased by decreasing the amount of panitumumab molecules that

comprise afucosylated glycan at the N-297 site.

E37. The method of any one of E31-E34 and E36, wherein a decrease of about 1 percent of
afucosylated panitumumab molecules increases FcyR mediated cytotoxicity by about 2.70 percent to
about 3 percent, such as about 3.0 percent, about 2.95 percent, about 2.90 percent, about 2.85
percent, or about 2.70 percent.

E38. The method of any one of E31-E33, wherein the FcyR-mediated cytotoxicity of the
panitumumab sample is decreased by decreasing the amount of panitumumab molecules that
comprise fucosylated glycan at the N-297 site.

E39. The method of any one of E31-E33 and E38, wherein a decrease of about 1 percent of
fucosylated panitumumab molecules decreases FcyR mediated cytotoxicity by about 2.70 percent to
about 3 percent, such as about 3.0 percent, about 2.95 percent, about 2.90 percent, about 2.85
percent, or about 2.70 percent.

E40. The method of any one of E31-E33, wherein the FcyR-mediated cytotoxicity of the
panitumumab sample is decreased by increasing the amount of panitumumab molecules that
comprise afucosylated glycan at the N-297 site.

E40.1. In yet another aspect, the disclosure provides a method for producing a preparation of
panitumumab in which the Fc gamma Receptor (FcyR)-mediated cytotoxicity of a panitumumab
sample is matched to a reference value, comprising: (1) obtaining a reference value of FcyR-mediated
cytotoxicity; (2) determining the FcyR-mediated cytotoxicity of said panitumumab sample; and (3)
changing the FcyR-mediated cytotoxicity of said panitumumab sample by increasing or decreasing the
amount of panitumumab molecules that comprise fucosylated glycan at the N-297 site, or by
increasing or decreasing the amount of panitumumab molecules that comprise afucosylated glycan at
the N-297 site; such that the difference in FcyR-mediated cytotoxicity between the panitumumab
sample and the reference value is 35% or less, wherein in (3): (i) the FcyR-mediated cytotoxicity of the
panitumumab sample is increased by increasing the amount of panitumumab molecules that
comprise fucosylated glycan at the N-297 site or by decreasing the amount of panitumumab
molecules that comprise afucosylated glycan at the N-297 site; or (ii) the FcyR-mediated cytotoxicity

of the panitumumab sample is decreased by decreasing the amount of panitumumab molecules that



comprise fucosylated glycan at the N-297 site or by increasing the amount of panitumumab molecules
that comprise afucosylated glycan at the N-297 site.

E41. The method of any one of E31-E33 and E40, wherein an increase of about 1 percent of
afucosylated panitumumab molecules decreases FcyR mediated cytotoxicity by about 2.70 percent to
about 3 percent, such as about 3.0 percent, about 2.95 percent, about 2.90 percent, about 2.85
percent, or about 2.70 percent.

E42. The method of any one of E31-E41, wherein said FcyR is FcyRlla.

E43. The method of any one of E31-E42, wherein said FcyR-mediated cytotoxicity is measured by
an in vitro cytotoxicity assay, such as KILR™ Cytotoxicity Assay.

E44. The method of any one of E31-E43, wherein said FcyR-mediated cytotoxicity is FcyRlla-
mediated cellular cytotoxicity.

E45. In another aspect, the disclosure provides a method of modulating Fc gamma Receptor
(FcyR)-mediated cytotoxicity of panitumumab, comprising increasing or decreasing the amount of

panitumumab molecules that comprise a high-mannose glycan at the N-297 site.
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E57. The method of any one of E54-E56, wherein a decrease of about 1 percent of high-mannose
glycan increases FcyR-mediated cytotoxicity by about 1.2 percent to about 1.40 percent, such as

about 1.2 percent, about 1.25 percent, about 1.3 percent, about 1.35 percent, or about 1.40 percent.

E58. The method of E54 or E55, wherein the FcyR-mediated cytotoxicity of the panitumumab
sample is decreased by increasing the amount of panitumumab molecules that comprise a high-
mannose glycan at the N-297 site.

E59. The method of any one of E54, E55, or E58, wherein an increase of about 1 percent of high-
mannose glycan decreases FcyR-mediated cytotoxicity by about 1.2 percent to about 1.40 percent,
such as about 1.2 percent, about 1.25 percent, about 1.3 percent, about 1.35 percent, or about 1.40
percent.

E59.1. In another aspect, the disclosure provides a method for producing a preparation of
panitumumab in which the Fc gamma Receptor (FcyR)-mediated cytotoxicity of a panitumumab
sample is matched to a reference value, comprising: (1) obtaining a reference value of FcyR-mediated
cytotoxicity; (2) determining the FcyR-mediated cytotoxicity of said panitumumab sample; and (3)
changing the FcyR-mediated cytotoxicity of said panitumumab sample by increasing or decreasing the
amount of panitumumab molecules that comprise a high-mannose glycan at the N-297 site; such that
the difference in FcyR-mediated cytotoxicity between the panitumumab sample and the reference
value is 35% or less, wherein in (3): (i) the FcyR-mediated cytotoxicity of the panitumumab sample is
increased by decreasing the amount of panitumumab molecules that comprise a high-mannose
glycan at the N-297 site; or (ii) the FcyR-mediated cytotoxicity of the panitumumab sample is
decreased by increasing the amount of panitumumab molecules that comprise a high-mannose
glycan at the N-297 site.

E60. The method of any one of E54-E59, wherein said high-mannose is Mannose-5 (Man-5).
E61. The method of any one of E54-E60, wherein said FcyR is FcyRlla.

E62. The method of any one of E54-E61, wherein said FcyR-mediated cytotoxicity is measured by
an in vitro cytotoxicity assay, such as KILR™ Cytotoxicity Assay.

E63. The method of any one of E54-E62, wherein said FcyR-mediated cytotoxicity is FcyRlla-

mediated cellular cytotoxicity.

E64. A method of modulating Fc gamma Receptor (FcyR)-mediated cytotoxicity of panitumumab,
comprising:
(i) increasing or decreasing the amount of terminal 3-galactose at the N-297 glycosylation site
of panitumumab, or increasing or decreasing the amount of panitumumab molecules that
comprise G1, G1a, G1b, and/or G2 galactosylated glycan at the N-297 site;



E65.

(i) increasing or decreasing the amount of panitumumab molecules that comprise fucosylated
glycan at the N-297 site, or increasing or decreasing the amount of panitumumab molecules
that comprise afucosylated glycan at the N-297 site; and/or

(iii) increasing or decreasing the amount of panitumumab molecules that comprise a high-

mannose glycan at the N-297 site.

A method of increasing Fc gamma Receptor (FcyR)-mediated cytotoxicity of panitumumab,

comprising:

(i) increasing the amount of terminal B-galactose at the N-297 glycosylation site of
panitumumab, or increasing the amount of panitumumab molecules that comprise G1, G1a,
G1b, and/or G2 galactosylated glycan at the N-297 site;

(i) increasing the amount of panitumumab molecules that comprise fucosylated glycan at the
N-297 site, or decreasing the amount of panitumumab molecules that comprise afucosylated

glycan at the N-297 site; and/or
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(iii) decreasing the amount of panitumumab molecules that comprise a high-mannose glycan
at the N-297 site.

E66. A method of decreasing Fc Receptor (FcyR)-mediated cytotoxicity of panitumumab,
comprising:
(i) decreasing the amount of terminal B-galactose at the N-297 glycosylation site of
panitumumab, or decreasing the amount of panitumumab molecules that comprise G1, G1a,
G1b, and/or G2 galactosylated glycan at the N-297 site;
(i) decreasing the amount of panitumumab molecules that comprise fucosylated glycan at the
N-297 site, or increasing the amount of panitumumab molecules that comprise afucosylated
glycan at the N-297 site; and/or
(iii) increasing the amount of panitumumab molecules that comprise a high-mannose glycan
at the N-297 site.

E66.1. In yet another aspect, the disclosure provides a method for producing a preparation of
panitumumab having decreased Fc gamma Receptor (FcyR)-mediated cytotoxicity, comprising: (i)
decreasing the amount of terminal B-galactose at the N-297 glycosylation site of panitumumab, or
decreasing the amount of panitumumab molecules that comprise G1, G1a, G1b and/or G2
galactosylated glycan at the N-297 site; (ii) decreasing the amount of panitumumab molecules that
comprise fucosylated glycan at the N-297 site, or increasing the amount of panitumumab molecules
that comprise afucosylated glycan at the N-297 site; and/or (iii) increasing the amount of
panitumumab molecules that comprise a high-mannose glycan at the N-297 site.

E67. An antibody composition produced by the method of any one of E1-E66.

E67.1. In another aspect, the disclosure provides an antibody preparation produced by a method as
described herein.

E68. A pharmaceutical composition comprising the antibody composition of E67 and a
pharmaceutically acceptable carrier, diluent or excipient.

E68.1. In yet another aspect, the disclosure provides a pharmaceutical composition comprising: the
antibody preparation as described herein; and a pharmaceutically acceptable carrier, diluent, or
excipient.

BRIEF DESCRIPTION OF THE DRAWINGS

[6] FIG. 1A is an illustration of the three types of N-glycans (oligomannose, complex and hybrid)
and commonly used symbols for such saccharides. FIG. 1B is an illustration the major N-Linked
glycans found in human IgGs at the N-glycosylation site asparagine (Asn) 297 with a representative
attachment of an oligosaccharide structure. These glycans commonly comprises a core
heptasaccharide and outer arms constructed by variable addition of fucose, N-acetylglucosamine



(GIcNAc), galactose, sialic acid (SA), and bisecting N-GIcNAc. FIG. 1C is a summary of the structures
of the three major glycan species evaluated in the cytotoxicity reporter gene assay, including
afucosylated species (i.e. species lacking core-fucose, including GO or G1), high mannose species
(including M5 species) or terminal $-galactose species (i.e. terminal beta-galactose, including G1F or
G2F) species. FIG. 1D provides a basic schematic flow chart summarizing glycan enrichment and
engineered sample preparation. FIG. 1E is a diagram of the salvage pathway and the de novo
pathway of fucose metabolism. In the salvage pathway, free L -fucose is converted to GDP-fucose,
while in the de novo pathway, GDP-fucose is synthesized via three reactions catalyzed by GMD and
FX. GDP-fucose is then transported from the cytosol to the Golgi lumen by GDP-Fuc Transferase and
transferred to acceptor oligosaccharides and proteins. The other reaction product, GDP, is converted
by a luminal nucleotide diphosphatase to guanosine 5 -monophosphate (GMP) and inorganic
phosphate (Pi). The former is exported to the cytosol (via an antiport system that is coupled with the
transport of GDP-fucose), whereas the latter is postulated to leave the Golgi lumen via the Golgi
anion channel, GOLAC. See, e.g., Nordeen et al. 2000; Hirschberg et al. 2001.
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WHAT IS CLAIMED IS:

1.

A method for producing a preparation of panitumumab having increased Fc gamma Receptor

(FcyR)-mediated cytotoxicity, comprising:

2.

(i) increasing the amount of terminal B-galactose at the N-297 glycosylation site of
panitumumab, or increasing the amount of panitumumab molecules that comprise G1, G1a,
G1b and/or G2 galactosylated glycan at the N-297 site;

(ii) increasing the amount of panitumumab molecules that comprise fucosylated glycan
at the N-297 site, or decreasing the amount of panitumumab molecules that comprise

afucosylated glycan at the N-297 site; and/or

(iii) decreasing the amount of panitumumab molecules that comprise a high-mannose

glycan at the N-297 site.

A method for producing a preparation of panitumumab having decreased Fc gamma Receptor

(FcyR)-mediated cytotoxicity, comprising:

3.

(i) decreasing the amount of terminal B-galactose at the N-297 glycosylation site of
panitumumab, or decreasing the amount of panitumumab molecules that comprise G1, G1a,
G1b and/or G2 galactosylated glycan at the N-297 site;

(ii) decreasing the amount of panitumumab molecules that comprise fucosylated glycan
at the N-297 site, or increasing the amount of panitumumab molecules that comprise

afucosylated glycan at the N-297 site; and/or

(ii) increasing the amount of panitumumab molecules that comprise a high-mannose

glycan at the N-297 site.

A method for producing a preparation of panitumumab in which the Fc gamma Receptor

(FcyR)-mediated cytotoxicity of a panitumumab sample is matched to a reference value, comprising:

(1) obtaining a reference value of FcyR-mediated cytotoxicity;

(2) determining the FcyR-mediated cytotoxicity of said panitumumab sample; and

(3) changing the FcyR-mediated cytotoxicity of said panitumumab sample by increasing or
decreasing the amount of terminal B-galactose at the N-297 glycosylation site of
panitumumab, or increasing or decreasing the amount of panitumumab molecules that
comprise G1, G1a, G1b and/or G2 galactosylated glycan at the N-297 site; such that the
difference in FcyR-mediated cytotoxicity between the panitumumab sample and the reference

value is 35% or less,

wherein in (3):
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(i) the FcyR-mediated cytotoxicity of the panitumumab sample is increased by increasing the
amount of terminal B-galactose at the N-297 glycosylation site of panitumumab, or by increasing the
amount of panitumumab molecules that comprise Gl, Gl a, Gl b, and/or G2 galactosylated glycan at
the N-297 site; or

(ii) the FcyR-mediated cytotoxicity of the panitumumab sample is decreased by decreasing the
amount of terminal B-galactose at the N-297 glycosylation site of panitumumab, or by decreasing the
amount of panitumumab molecules that comprise Gl, Gl a, Gl b, and/or G2 galactosylated glycan at
the N-297 site.

4. A method for producing a preparation of panitumumab in which the Fc gamma Receptor
(FcyR)-mediated cytotoxicity of a panitumumab sample is matched to a reference value, comprising:
(1) obtaining a reference value of FcyR-mediated cytotoxicity;
(2) determining the FcyR-mediated cytotoxicity of said panitumumab sample; and
(3) changing the FcyR-mediated cytotoxicity of said panitumumab sample by increasing or
decreasing the amount of panitumumab molecules that comprise fucosylated glycan at the N-
297 site, or by increasing or decreasing the amount of panitumumab molecules that comprise
afucosylated glycan at the N-297 site; such that the difference in FcyR-mediated cytotoxicity

between the panitumumab sample and the reference value is 35% or less,

wherein in (3):

(i) the FcyR-mediated cytotoxicity of the panitumumab sample is increased by increasing the
amount of panitumumab molecules that comprise fucosylated glycan at the N-297 site or by
decreasing the amount of panitumumab molecules that comprise afucosylated glycan at the N-297
site; or

(i) the FcyR-mediated cytotoxicity of the panitumumab sample is decreased by decreasing the
amount of panitumumab molecules that comprise fucosylated glycan at the N-297 site or by
increasing the amount of panitumumab molecules that comprise afucosylated glycan at the N-297
site.

5. A method for producing a preparation of panitumumab in which the Fc gamma Receptor
(FcyR)-mediated cytotoxicity of a panitumumab sample is matched to a reference value, comprising:
(1) obtaining a reference value of FcyR-mediated cytotoxicity;
(2) determining the FcyR-mediated cytotoxicity of said panitumumab sample; and
(3) changing the FcyR-mediated cytotoxicity of said panitumumab sample by increasing or
decreasing the amount of panitumumab molecules that comprise a high-mannose glycan at
the N-297 site; such that the difference in FcyR-mediated cytotoxicity between the

panitumumab sample and the reference value is 35% or less,
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wherein in (3):

(i) the FcyR-mediated cytotoxicity of the panitumumab sample is increased by decreasing the

amount of panitumumab molecules that comprise a high-mannose glycan at the N-297 site; or

(i) the FcyR-mediated cytotoxicity of the panitumumab sample is decreased by increasing the

amount of panitumumab molecules that comprise a high-mannose glycan at the N-297 site.
6. The method of any one of claims 1 to 5, wherein said FcyR is FcyRlla.

7. The method of any one of claims 1 to 5, wherein said FcyR-mediated cytotoxicity is FcyRlla-

mediated cellular cytotoxicity.
8. An antibody preparation produced by a method according to any one of claims 1 to 7.

9. A pharmaceutical composition comprising:
the antibody preparation according to claim 8; and
a pharmaceutically acceptable carrier, diluent, or excipient.
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