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therefore, a need exists for novel methods useful for preventing or reducing notleucine misincorporation

in to proteins, in particular during recombinant protein production in microorganisms, such as E. coli.

The present invention meets this need by providing engineered microorganism host cells effective at
preventing norleucine misincorporation during recombinant protein production in microorganisms, such
as, for example, bacteria. The present invention provides, inter alia, E. coli host cells comprising
mutated metd and metK alleles (i.e., altered meid and metK nucleic acid sequences) which result in
methionine production by the mici‘oofganiSIn to a degree or extent sufficient to reduce or prevent
norleucine misincorporation into proteins and polypeptides. Analysis of recombinant proteins produced
utilizing such host cells showed that misincorporation of norleucine residues in place of methionine
residues was eliminated. The present invention further demonstrates that fermentation process
performance using such E. coli host cells, including growth of the host cells and recombinant protein

product titers utilizing such E. coli host cells, was comparable to that observed in control host cells.

SUMMARY
The present disclosure provides, in part, metheds and compositions for preventing or reducing norieucine
misincorporation into proteins and polypeptides. The methods and compositions of the present disclosure are useful
for preventing or reducing norleucine misincorporation in heterologous (e.g., recambinant) proteins and polypeptides

expressed by a microorganism, such as, for example, bacteria (e.g., . coli).
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protein or polypeptide, the method comprising expressing the protein or the polypeptide in a microorganism, wherein
the microorganism is a mutant microorganism which produces methionine to a degree or extent sufficient to prevent

or reduce norleucine misincorporation into the protein or polypeptide.

En one aspect, there Is provided a method for preventing or reducing norlevcine misincorporation into a protein or a

polvpeptide. the method comprising expressing the protein or the solyvpeptide in a microorzanism. whersin the

mcroorganism comprises @ mutant meid sliele, wherein the mutant merd allele comprises s nuslelc acid sequence

selzcted from the group consisting of SE TD NOG:23, SEO 1D NG:24, SEQ D N2, and SEQ 1D NO:24.

inope aspect, there is provided a method for preventing orreducing norleucing misincorporation nto 2 protein or a

polvpeptide, the method comprising expressing the protein or the polveentde in a microoreanism, wherein the

migroorganism comprises a mutant metk allele, whereln the mutant merk allele comprises 2 nucleic acld secuence

selected from the sroup consisting of 300 1D NOG:27 and SEQ D NG I8,
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In one aspect, there is provided a method for preventing o reducing norlencine misincorporation inte a protein or a

polvpeptide. the method comprising expressing the protein or the polvpepiide in 2 microoreaniyn. wherein the

microorganism comprises a mutant merd allele and o mutant medl aliele, wherein the mutant merd allele comprises a

nueleic acid sequence selected from the group consisting of SEQ ID NOM23. SEO ID MNG:24. SEOID NO:25, and

SEQID MNO:26. and further wherein the mutant merX allele comprises a nucleic acid sequence selected from the

group consisting of SEO D NOI7 and SEO 1D NO:ZE,

In some embodiments, the present disclosure provides methods for preventing or reducing norlencine
misincorporation into a protein or polypeptide expressed by a microorganism, wherein the
microorganism produces methionine to a degree or extent sufficient to prevent or reduce norleucine
misincorporation into the protein or polypeptide. In some embodiments, the microorganism is a
feedback-resistant or feedback-insensitive homoserine succinyltransferase microorganism. In other
embodiments, the microorganism is a microorganism comprising a mutant met4 allele, a mutant metk

atlele, or a mutant metd allele and a mutant merk allele.
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n-pae-aspoetibere-drprovidedDisclosed s a microorganism comprising a mutant meid allele, a mutant meiX allele,

or a mutant metA alicie and a mutant merK aliele.

In one aspect, there 1s provided an B, cofli host cell comprising a mutant merd allele, wherein the ymutant meid allele

comprises 2 nucleic acid sequence selected from the sroun consisiing of SEQ D NO23. SEO D NG 24 SEG 1D

NO:25. and SEG D NO-26 whereln the B coli host cell Turther comprises nucleie acid encoding an anti-VEGE

antibody or an ami-VEGF antibody fragment.

In one aspect, there 1s provided an £ cofi host cell comprising a mutant merk zllsle. wherein the muiant mef& allele

comprises a nuclele acid seauence selected from the groun consisting of SEOQ D NG 27 and SEC 1D NG:28.

wherein the &, colf host cell further comprises nucleic acid encoding an ant-VEGEF antdbody or an anti-VEGEF

antibody fragment,

In_one aspect, ihers is orovided an E. cofi host cel]l comprising a mulant meetd alicle, wherein the mutant merd allele

comprises a nucleic acid scquence selecied from the yroup congisting of SEQ T NG:23, SEQ Y NO24, SEG 1D

NO2S, and SEG T NOLZ6, wherein the B eofi host cell Buther comprises nucleic acid encoding an anti-Factor

antibody or an anti-Factor T3 antibody fraement.

In one aspect, there is provided an E. ¢ofi host cell comuprising a mutant meik allele, wherein the mutant mer¥ allele

comprises a nucleic acid sequence selected from the group consistine of SEQ 1D NO 27 and SEO I NOR2E,

wherein the 7. coli host cell further comprises nucleic acid encoding an anti-Factor D antibody or an anti-Factor I

antibody fraoment,

In one aspect, there is provided sn B, oo/ bost cell comprising o mutant medd allele, wherein the mutant mesd allele

comprises a nueleie acid sequence selected from the group conglstine of SEQ ID NO23, SEG IDNO:24, SEGQ ID

NENZS, and SEOID NO:Z6, wherein the B, colf host cell further comprises nucleic acid encoding an ant-MET

antibody or an ant-MET antibody faement,

in one aspect, there is provided an £ cofi host cell comprising g mutant merX allele, wherein the mutant metd allele

whereln the £ coli host cell further comprises nuclelc acid encoding an ant-MET antibody or an at-MET antibody

fragment.
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The present disclosure provides a microorganism (e.g., a microorganism host cell), wherein the microorganism
produces methionine to a degree or extent sufficient to prevent or reduce norleucine misincorporation into proteins
or polypeptides expressed by the microorganism. In some embodiments, the present disclosure provides a
microorganism, wherein the microorganism is a feedback-insensitive homeoserine succinyltransferase microorganism.
In other embodiments, the present disclosure provides a microorganism comprising a mutant metd allele. In
some embodiments, the present disclosure provides a microorganism comprising a mutant mezd allele, wherein the
mutant metA aliele comprises a nucleic acid sequence encoding an amino acid substitution in MetA selected from the
group consisting of an arginine to cysieine substitution at amino acid position 27, a glutamine to glutamic acid
substitution at amino acid position 64, a tyrosine to cysteine substitution at amino acid position 294, an isoleucine to
serine substitution at amine acid position 296, and & proline to leucine substitution at amino acid position 298. In
some embodiments, the microorganism host cell is a bacterium. In other embodiments, the microorganism host cell

18 K. coli.

In some embodiments, the present disclosure provides a microorganism comprising a mutant met4 allele, wherein
the mutant merd allele comprises a nucleic acid sequence encoding more than one amino acid substitution in MetA.
In some embodiments, the mutant mezd allele comprises a nucleic acid sequence encoding an isoleucine to serine
substitution at amino acid position 296 in MetA. and a proline to leucine substitution at amino acid position 298 in
MetA. In some embodiments, the microorganism host cell is a bacterium. In other embodiments, the microerganism

host cell is £. coll.

In some embodiments, the present disclosure provides a microorganism, wherein the microorganism

‘comprises a mutant meid allele, wherein the mutant metd aliele comprises a nucleic acid sequence selected from the

group consisting of SEQ ID NO:23, SEQ ID NO:24, SEQ 1) NO:25, and SEQ ID NO:26. In some
embodiments, the microorganism host cell is a bacterium. In other embodiments, the

microorganism host cell is £, cofi.

The present disclosure provides a microorganism (e.g., a microorganism host ceil}, wherein the microorganism
produces methionine to a degree or extent sufficient to prevent or reduce norleucine misincorporation into proteins

ot polypeptides expressed by the microorganism.
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sequence selected from the group consisting of SEQ 11y NO:27 and SEQ D NO:28. In some embodiments , the

microorganism is a bacteria, e.g., E. coli.

in-one-aspeek-there s provided Disclosed is a method for producing a protein or a pelypeptide in a bacteria host cell,
wherein the protein or the polypeptide is free of norieucing misincorporation, the method comprising expressing in
the bacteria host ceil a nucleic acid encoding the protein or the polypeptide under culture conditions suitable to allow
for expression of the protein or the polypeptide, wherein the bacteria host cell comprises a mutant met4 allele, a
mutant metk aliele, or a mutant metd allele and a mutant metK allele, thereby producing a protein or a pelypeptide

free of norleucine misincorporation.

The present disclosure further provides a method for producing in a bacteria host celi a protein or a polypeptide free
of norleucine misincorporation, the method comprising expressing in the bacteria host cell a nucleic acid encoding
the protein or the polypeptide, wherein the bacteria host cell comprises a mutant mezd allele, a mutant metk allele, or
a mutant metd aliele and a mutant metk allele, thereby producing a protein or polypeptide free of norleucine
misincorporation. In some embodiments, the mutant metd aliele comprises a nucleic acid sequence selected from the
group consisting of SEQ I NO:23, SEQ ID NO:24, SEQ ID NO:25, and SEQ 1D NO:26, and the mutant metk
allele comprises a nucleic acid sequence selected from the group consisting of SEQ ID NO:27 and SEQ ID N(O:28.

The present disclosure also provides a method for producing an antibody or an antibody fragment in a bacteria host
cell, wherein the antibody or the antibody fragment is free of norteucine misincorperation, the imethod comprising
expressing in the bacteria host cell a nucleic acid encoding the antibody or the antibody fragment, wherein the
bacteria host cell comprises a mutant metd aliele, a mutant metX allele, or a mutant metd allele and a mutant mefkK
allele, thereby producing an antibedy or an antibody fragment free of norleucine misincorporation. In some
embodiments , the method for producing an antibody or an antibody fragment in a bacteria host cell free of
norleucine misincorporation according to the present disclosure comprises expressing in the bacteria host cell a
nucleic acid encoding an antibody heavy chain polypeptide and a nucleic acid encoding an antibody light chain
polypeptide. In some embodiments , the antibody heavy chain polypeptide is an antibedy Fab fragment heavy chain
polypeptide, and the antibody light chain polypeptide is an antibody Fab fragment light chain polypeptide. In some
embodiments, the mutant metd allele comprises a nucleic acid sequence selected from the group consisting of SEQ
D N(:23, SEQ ID NO:24, SEQ ID NO:23, and SEQ ID NO:26, and the mutant meiK allele comprises a nucleic
acid sequence setected from the group consisting of SEQ 1D NO:27 and SEQ 1D NO:28.

15
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In one aspect. there 3s provided z method for predusing a protein or a polypestide in an &, coli host cell, wherein the

protein or the polypeptide is free of norleucine nusincorparation, the method comprising expressing inthe £ coli

host cell 2 nucleir acid encoding the protein or the polvpentide under culiure conditions suitable to allow for

expression of the protein or the polypepetide, wherein the B, coli host cell comprises a mutant merd allele, whereln

the mutant meid allele encodes for MetA having an amine scid sequence encoded by a nueleie acid sequence

selected from the group consisting of SEQ ID NG:23 SEG 1Dy W24, SEQ D NG:25. and SEG 1D NO:26.

I one aspect, there is provided a method for producing a nrotein or a palypeptide in an B, coff host cell, wherein the

profein or the polypentide is free of norleucine nusincorporaiion, the method comprising expressing in the £ col

host cell a nucleic acid encoding the protein or the polvpentide under culture conditions suitable 1o allow far

expression of the protein or the polypepetide, wherein the £ coff host cell comprises a mutant meik allele, wherein

the mutant merk allele encodes for Metk having an amine acid sequence encoded by 2 nucleie acid sequence

selected from the group consisting of SEO I NOH2T and SEOQ 1D NO:2s

In some embodiments, the present disclosure provides a method for producing an anti-VEGF antibody or an anti-

VEGF antibody fragment in a bacterial host cell, wherein the anti-VEGF

—_
Lh
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A method for preventing or reducing norleucine misincorporation into a protein or a
polypeptide, the method comprising expressing the protein or the polypeptide in a
microorganism, wherein the microorganism comprises a mutant met4 allele, wherein the
nmutant meid allele comprises a nucleic acid sequence selected from the group consisting

of SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, and SEQ ID NO:26.

A method for preventing or reducing norleucine misincorporation into a protein or a
polypeptide, the method comprising expressing the protein or the polypeptide tn a
microorganism, wherein the microorganism comprises a mutant metK allele, wherein the
mutant metK allele comprises a nucleic acid sequence selected from the group consisting

of SEQ ID NO:27 and SEQ ID NO:28.

A method for preventing or reducing norleucine misincorporation into a protein or a
polypeptide, the method comprising expressing the protein or the polypeptide in a
microorganism, wherein the microorganism comprises a mutant met4 allele and a mutant
metK allele, wherein the mutant metd allele comprises a nucleic acid sequence selected
from the group consisting of SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, and SEQ
ID NO:26, and further wherein the mutant metK allele comprises a nudeic acid sequence

selected from the group consisting of SEQ ID NO:27 and SEQ 1D NO:28.
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The method of claim 1, claim 2, or claim 3, wherein the microorganism is a bacteria.
The method of claim 4, wherein the bacteria is E. coli.

A method for producing a protein or a polypeptide in an £. coli host cell, wherein the
protein or the polypeptide is free of norleucine misincorporation, the method comprising
expressing in the £. coli host cell 2 nucleic acid encoding the protein or the polypeptide
under culture conditions suitable to allow for expression of the protein or the
polypepetide, wherein the E. coli host cell comprises a mutant met/i allele, wherein the
mutant mer4 allele encodes for MetA having an amino acid sequence encoded by a
nucleic acid sequence selected from the group consisting of SEQ 1D NO:23, SEQ ID

NO:24, SEQ ID NO:25, and SEQ 1D NO:26.

A method for producing a protein or a polypeptide in an £. coli host cell, wherein the
protein or the polypeptide is free of norleucine misincorporation, the method comprising
expressing in the E. coli host cell a nucleic acid encoding the protein or the polypeptide
under culture conditions suitable to allow for expression of the protein or the
polypepetide, wherein the E. coli host cell comprises a mutant metK allele, wherein the
mutant metK allele encodes for MetK having an amino acid sequence encoded by a
nucleic acid sequence selected from the group consisting of SEQ 1D NO:27 and SEQ 1D

NO:28.
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The method of claim 6 or claim 7, wherein the protein or the polypeptide is an anﬁbody

or an antibody fragment.

The method of claim 6 or claim 7, wherein the antibody or the antibody fragment is an

anti-VEGF antibody or an anti-VEGE antibody fragment.

The method of claim 6 or claim 7, wherein the protein or the polypeptide is an antibody
or an antibody fragment selected from the group consisting of an anti-VEGF antibody or
an anti-VEGF antibody fragment, and wherein nucleic acid encoding the anti-VEGF
antibody or the anti-VEGF antibody fragment is selected from the group consisting of
nucleic acid encoding the amino acid sequence of SEQ ID NO:46 and nucleic acid

encoding the amino acid sequence of SEQ ID NO:47.

The method of claim 6 or claim 7, wherein the protein or the polypeptide is an antibody
or an antibody fragment selected from the group consisting of an anti-VEGF antibody or
an anti-VEGF antibody fragment, and wherein nucleic acid encoding the anti-VEGF
antibody or the anti-VEGF antibody fragment is selected from the group consisting of the
nucleic acid sequence comprising SEQ ID NO: 33 and the nucleic acid sequence

comprising SEQ 1D NO:34,

The method of claim 6 or claim 7, wherein the antibody or the antibody fragment is an

anti-Factor D antibody or an anti-Factor D antibody fragment.
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The method of claim 6 or claim 7, wherein the protein or the polypeptide is an antibody
or an antibody fragment selected from the group consisting of an anti-Factor D antibody
and an anti-Factor D antibody fragment, and wherein nucleic acid encoding fhe anti-
Factor D antibody or the anti-Factor D antibody frégment is selected from the group
consisting of nucleic acid encoding the amino acid sequence of SEQ ID NO:48 and
nucleic acid encoding the amino acid sequence of SEQ 1D NO:49.

The method of claim 6 or claim 7, wherein the antibody or the antibody fragment is an

anti-MET antibody or an anti-MET antibody fragment.

The method of claim 6 or claim 7, wherein the protein or the polypeptide is an antibody
or an antibody fragment selected from the group consisting of an anti-MET antibody and
an anti-MET antibody fragment, and wherein nucleic acid encoding the anti-MET
antibody or the anti-MET antibody fragment is selected from the group consisting of
nucleic acid encoding the amino acid sequence of SEQ ID NO:50, nucleic acid encoding
the amino acid sequence of SEQ ID NO:51, and nucleic acid encoding the amino acid

sequence of SEQ ID NO:52.

The method of claim 6 or claim 7, wherein expressing the protein or the polypeptide in
the E. coli host cell is performed in the absence of exogenously added methionine to the

culture medium or without a methionine feed.

An anti-VEGF antibody or anti-VEGF antibody fragment produced according to the

method of claim 9, claim 10, or claim 11.
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An anti-Factor D antibody or anti-Factor D antibody fragment produced according to the

method of ¢laim 12 or claim 13.

An anti-MET antibody or anti-MET antibody fragment produced according to the method

of claim 14 or claim 135.

An E. coli host cell comprising a mutant metA4 allele, wherein the mutant metd allele
comprises a nucleic acid sequence s.elected from the group consisting of SEQ ID NO:23,
SEQ ID NO:24, SEQ ID NO:25, and SEQ ID NO:26, wherein the £, coli host cell further
comprises nucleic acid encoding an anti-VEGF antibody or an anti-VEGF antibody

fragment.

The E. coli host cell of claim 20, wherein nucleic acid encoding the anti-VEGF antibody
or the anti-VEGF antibody fragment is selected from the group consisting of nucleic acid
sequence comprising SEQ ID NO: 33 and nucleic acid sequence comprising SEQ ID

NO:34,

The E. coli host cell of ¢laim 20, wherein nucleic acid encoding the anti-VEGF antibody
or the anti-VEGF antibody fragment is selected from the group consisting of nucleic acid
encoding the amino acid sequence of SEQ ID NO:46 and nucleic acid encoding the amino

acid sequence of SEQ ID NO:47.
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An E. coli host cell comprising a mutant metK allele, wherein the mutant mefK allele
comprises a nucleic acid sequence selected from the group consisting of SEQ ID NO:27
and SEQ ID NO:28, wherein the £, coli host cell further comprises nucleic acid encoding

an anti- VEGF antibody or an anti-VEGF antibody fragment.

The E. coli host cell of claim 23, wherein nucleic acid encoding the anti-VEGF antibody
or the anti-VEGF antibody {fragment is selected from the group consisting of the nucleic
acid sequence comprising SEQ D NO: 33 and nucleic acid sequence comprising SEQ ID

NO:34,

The E. coli host cell of claim 23, wherein nucleic acid encoding the anti-VEGF antibody
or the anti-VEGF antibody fragment is selected from the group consisting of nucleic acid

encoding the amino acid sequence of SEQ ID NO:46 and nucleic acid encoding the amino

acid sequence of SEQ ID NO:47.

An E. coli host cell comprising a mutant metd allele, wherein the mutant metd allele
comprises a nucleic acid sequence selected from the group consisting of SEQ ID NO:23,
SEQ ID NO:24, SEQ ID NO:25, and SEQ ID NO:26, wherein the £. coli host cell further
comprises nucleic acid encoding an anti-Factor D antibody or an anti-Factor D antibody

fragment.

The E. coli host cell of claim 26, wherein nucleic acid encoding the anti-Factor D

antibody or the anti-Factor D antibody fragment is selected from the group consisting of
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nucleic acid encoding the amino acid sequence of SEQ 1D NO:48 and nucleic acid

encoding the amino acid sequence of SEQ ID NO:49.

An E. coli host cell comprising a mutant merK allele, wherein the mutant metK allele
comprises a nucleic acid sequence selected from the group consisting of SEQ D NO:27
and SEQ ID NO:28, wherein the £. coli host cell further comprises nucleic acid encoding

an anti-Factor D antibody or an anti-Factor D antibody fragment.

The E. coli host cell of claim 28, wherein nucleic acid encoding the anti-Factor D
antibody or the anti-Factor D antibody fragment is selected from the group consisting of
nucleic acid encoding the amino acid sequence of SEQ 1D NO:48 and nucleic acid

encoding the amino acid sequence of SEQ ID NO:49.

An E. coli host cell comprising a mutant mer4 allele, wherein the mutant mezd allele
comprises a nucleic acid sequence selected from the group consisting of SEQ ID NO:23,
SEQ ID NO:24, SEQ ID NO:25, and SEQ ID NO:26, wherein the E. coli host cell further
comprises nucleic acid encoding an anti-MET antibody or an anti-MET antibody

fragment.
The E. coli host cell of ¢laim 30, wherein nucleic acid encoding the anti-MET antibody or

the anti-MET antibody fragment is selected from the group consisting of nucleic acid

encoding the amino acid sequence of SEQ 1D NO:50, nucleic acid encoding the amino
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32.

33.

acid sequence of SEQ ID NO:51, and nucleic acid encoding the amino acid sequence of

SEQ ID NO:52.

An E, coli host cell comprising a mutant metK allele, wherein the mutant metK allele
comprises a nucleic acid sequence selected from the group consisting of SEQ ID NO:27
and SEQ 1D NO:28, wherein the E. coli host cell further comprises nucleic acid encoding

an anti-MET antibody or an anti-MET antibody fragment.

The E. coli host cell of claim 32, wherein nucleic acid encoding the anti-MET antibody or
the anti-MET antibody fragment is selected from the group consisting of nucleic acid
encoding the amino acid sequence of SEQ ID NO:50, nucleic acid encoding the amino
acid sequence of SEQ ID NO:51, and nucleic acid encoding the amino acid sequence of

SEQ ID NO:52.
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WHAT ISTCLAIMED IS:

1

CLAIMS

A method for preventing or reducing norleucine misincorporation into a pg tein or
polypeptide, the method comprising expressing the protein or the polypféjde ina

microorganism, wherein the microorganism is 4 mutant microorgan%?sﬂ‘l which

produces methionine to a degree or extent sufficient to prevent o!}fgdnce norleucine

misincorporation into the protein or polypeptide. V4
A

The method of claim 1, wherein the microorganism is a bacteria.

£
éﬁ%

The method of claim 1, wherein the microorganis;y’fis E. coll.
J

&
F
e
v

The method of claim |, wherein the mwroorgamsm is a feedback-resistant or
feedback-insensitive homoserine succmyktransferase microorganism,
f

The method of claim I, wherein thqgécroorganism is de-repressed for methionine

production, Y

The method of claim I, wl;ercm the microorganism comprises a mutant mer4 allele, a

mutant metk allele, or afmutant mei4 allele and a mutant metk allele.

The method of cl im 1, wherein expressing the protein or the polypeptide in the
microorganism ""; performed in the absence of exogenously added methionine to the

culture me@ihm or without a methionine feed.

A mi_g;-fborganisnx comprising a mutant meid allele, a mutant metK allele, or a mutant

m A allele and a mutant metK allele.

The microorganism of claim &, wherein the microorganism comprises a mutant metA

allele, wherein the mutant meid allele comprises a nucleic acid sequence encoding an

amino acid substitution in MetA selected from the group consisting of an arginine to
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cysteine substitution at amino acid position 27, a glutamine to glutamic acid
substitution at amino acid position 64, a tyrosine to cysteine substitution at amino/r id

position 294, an isoleucine to serine substitution at amino acid position 296, a Qﬁﬁine

s
&

to leucine substitution at amino acid position 298, and an isolencine to ser?/
substitution at amino acid position 296 and a proline to leucine substitutioh at amino

acid position 298, f#’

7

/

10.  The microorganism of claim 9, wherein the microorganism c;o@pfi{ises a mutant metd
allele, wherein the mutant merd allele comprises a nucleic ag;ﬂ sequence selected
from the group consisting of SEQ 1D NO:23, SEQ 1D NQﬁ'ﬁ, SEQ 1D NO:25, and
SEQ ID NO:26. £

11, The microorganism of claim &, wherein the mutam metK allele comprises a nucleic
acid sequence encoding an amino acid substltutlon in MetK. comprising a valing to
clutamic acid substitution at amino acid p(}smon 185 or a nucleic acid sequence

comprising a deletion of the cytosine bage at nucleic acid residue position 1132 of the

&

metk allele.

12.  The microorganism of claim 1} wherein the microorganism comprises a mutant metK

allele, wherein the mutant metK allele comprises a nucleic acid sequence selected

from the group consistii}gffof SEQ ID NG:27 and SEQ ID NO:28.

13.  The microorganisnd of claim 8, whercin the microorganism comprises a mutant metd

allele, threm e mutant merd allele comprises a nucleic acid sequence encoding an
amino acid sﬁbsﬁtuhon in MetA selected from the group consisting of an arginine to
quteine sﬁbthtutzon at amino acid position 27, a glutamine to glutamic acid
substlt;unon at amino acid position 64, a tyrosine to cysteine substitution at amino acid

po 1t1on 294, an isoleucine to serine substitution at amino acid position 296, a proline

10 leucine substitution at amino acid position 298, and an isoleucine to serine
’ substitution at amino acid position 296 and a proline to leucine substitution at amino
 acid position 298, and further wherein the mutant metK allele comprises a nucleic acid

F sequence encoding an amino acid substitution in MetK comprising a valine to
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elutamic acid substitution at amine acid position 185 or a nucleic acid sequence

comprising a deletion of the cytosine base at nucleic acid residue position 1132 /ﬁff/tyhe
metK allele. ‘ _ ff/

14.  The microorganism of claim 13, wherein the microorganism compnses;ﬁ mutant metd
allele, wherein the mutant merd allele comprises a nucleic acid sequence selected
from the group consisting of SEQ ID NO:23, SEQ 1D NO:24, SE! ID NO:25, and
SEQ 1D NO:26, and further wherein the microorganism compriscq a mutant metK
allele, wherein the mutant metK allele comprises a nucielcﬁpamd sequence selected

from the group consisting of SEQ ID N(O:27 and SEQ IprO:ZB.

i
&
o

i5.  The microorganism of claim 8, further comprising;ﬁfucieic acid encoding an anti-
g
VEGEF antibody or an anti-VEGF antibody fragment,

: /
16.  The microorganism of claim 15, wherein fiucleic acid encoding an anti-VEGF

antibody or an anfi-VEGEF antibody fr;@fg‘;ment is nucleic acid encoding the amino acid
sequence of SEQ ID NO:46 and nuciclc acid encoding the amino acid sequence of

SEQ ID NO:47.

[b“
£

/
#
17, The microorganism of claiﬁ% 15, wherein nucleic acid encoding an anti-VEGF
antibody of an anti—VEQF antibody fragment ig selected from the group consisting of
the nucieic acid Seq;}ence comprising SEQ TD NO: 33 and the nucleic acid sequence

comprising SEQ IDNO:34.

18. The microorganism of claim 8, further comprising nucleic acid encoding an anti-

Factor Dy ﬁtibody or an anti-Factor D antibody fragment.
Y,

19.  The'microorganism of claim 18, wherein nucleic acid encoding an anti-Factor D

_dntibody or an anti-Factor D antibody fragment is nucleic acid encoding the amino
¢ acid sequence of SEQ 1D NO:48 and nucleic acid encoding the amino acid sequence
of SEQ ID NO:49.
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20.

22,

23.

24.

25.

26.

The microorganism of claim 8, further comprising nucleic acid encoding an anti-MET
antibody or an anti-MET antibody fragment, /

' £
The microorganism of claim 20, wherein nucleic acid encoding an anti-MET §1f tbody
or an anti-MET azmbody fragment is selected from the group consisting of n’ixc]mc
acid encoding the amino acid sequence of SEQ ID NO:50, nucleic acid encodmg the
amino acid sequence of SEQ ID NO:51, and nucleic acid encoding ﬂle amino acid
sequence of SEQ ID NO:52. ’f

#‘f
ya

A method for producing a protein or a polypeptide in a bax:tgi! a host cell, wherein the

protein or the polypeptide s free of norleucine mlsmcmpé/ ation, the method

S .
comprising expressing in the bacteria host cell a nuclgic acid encoding the protein or
the polypeptide under culture conditions suitable tp allow for expression of the protein
or the polypeptide, wherein the bacteria host cg i comprises a mutant met4 allele, a
mutant merK allele, or a mutant metd allel)?md a mutant merK allele, thereby
producing a proteir or a polypeptide ﬁ'ee{,fo'f norieucine misincorporation.

.e"“;n"
Vi

The method of claim 22, wherein the bacteria host cell is selected from the group
consisting of the mzcworgamsjgn of claim 9, the microorganism of claim 10, the

microorganism of claim Ii/tﬁc microorganism of claim 12, the microorganism of

claim 13, and the mic;c;));ganism of ¢laim 14.

The method of clag,rr‘f; 22, wherein the protein or the polypeptide is an antibody or an
£

antibody fragmpﬁ{.

The method of claim 23 wherein the protein or the polypeptide is an antibody or an

antlbody fragment.

T’fle method of claim 24, wherein the antibody or the antibody fragment is an anti-

e

__f;ﬁ VEGF antibody or an anti-VEGF antibody fragment.
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27.

28,

29.

30.

31,

32,

33.

The method of ¢laim 26, wherein nucleic acid encoding the anti-VEGF antibody or
the anti-VEGF antibody fragment is nucleic acid encoding the amino acid sequence

SEQ ID NO:46 and nucleic acid encoding the amino acid sequence of SEQ ID N/(’)ff’/.

&

The method of claim 26, wherein nucieic acid encoding the anti-VEGF antib dy or
the anti-VEGF antibody fragment is selected from the group consisting cszf’tffle nucleic
acid sequence comprising SEQ ID NO: 33 and the nucleic acid seque&éé comprising
SEQ D NO:34. i

I
#
7
3

The method of claim 24, wherein the antibody or the a,ntiboq.gf efragrnem is an anti-

Factor D antibody or an anti-Factor D antibody fragm cnt.ﬁ_,f’;’

The method of claim 29, wherein nucleic acid encgdi‘hg the anti-Factor P antibody or
the anti-Factor D antibody fragment is nucleic agfd encoding the amino acid sequence
of SEQ TD NO:48 and nucleic acid encodingﬁie amino acid sequence of SEQ ID
NO:49.

ra

#
A
&

The method of claim 24, wherein tgle antibody or the antibody fragment is an anti-

MET antibody or an anti-MET gﬁzibody fragment.

The method of claim 3 1,;}1@%32'6}.11 nucleic acid encoding an anti-MET antibody or an
anti-MFET antibody frgg“'iilent 1s selected from the group consisting of nucletc acid
encoding the aminlgfgcid sequence of SEQ ID NO:50, nucleic acid encoding the amino
acid sequence gﬁgEQ D NO:51, and nucleic acid encoding the amino acid sequence
of SEQ ID p{ﬂisz. |

e

The Ip‘éihod of claim 22, wherein expressing the protein or the polypeptide in the

bqgféria host cell is performed in the absence of exogenously added methionine to the

Culture medium or without a methionine feed.

An anti- VEGF antibody or anti-VEGF antibody fragment produced according to the

method of claim 26, claim 27, or ¢laim 28.
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/
35,  An anti-Factor D antibody or anti-Factor D antibody fragment produced a;ccord-ing}é”f
7

the method of claim 29 or claim 30, V4
. : &
s

36, Ananti-MET antibody or anti-MET antibody fragment produced accordi}ﬁ to the

method of claim 31 or claim 32. ‘ /
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