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method for preparing a growth hormone antagomst, such as pegvisomant, and its protein’

'mtermed.late also having reduced isoform impurities thereof: More specifically, the isoform’
impurities that are decreased by methods of the present invention are the trisulfide and des-phe
isoform inipurities of growth hormone and growth hormone antagonist (or its intermediate),
respectively. . '

BACKGROUND OF THE INVENTION

_Pegvisomant (Somavert®; PHafmacia Corp.) is a human growth hormone receptor
antagonist. It is an analog of human growth hormone (“hGH”) that has been structurally altered.
The amino acid sequence of the protem component/mtermedlate (B-2036) of pegvisomant differs
from the amino acid sequence of hGH at nine positions. The spec1ﬁc amino acid substitutions
are as follows: HI8D, H21IN, G120K, R167N, K168A, D1718, K172R, E1748S, and I179T. As
is well recognized in the art, the first letter (i.e., H18D) represents the amino acid in the sequence
of hGH at the numbered posmon (i.e., 18™ amino acid position as indicated by H18D) which is
substituted with the amino acid designated by the second letter (i.e., H18D). Therefore, H18D
designates a substitution of the amino acid his by the amino acid asp at the 18® amino acid
position of the wild-type hGH amino acid sequence.

Fig. 1A schematically shows the amino acid sequence structure of the protein
component/intermediate (B-2036) of pegvisomant (PEG B-2036) with asterisks indicating the
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_ at pegvi sonant Sefectl
(and identical) receptor molecules, inducing hormone—medlated receptor homodimerization. See

U.S. Patent Nos. 5,849,535 and 6,057,292. The activity of hGH depends on its ability to bind
two of its adjacent (and identical) receptors across two separate binding sites (site 1 and site 2)
on the same hGH molecule. These hGH binding sites, designated as site 1 én_d site 2, are
numbered 1 and 2 to reflect the order of their binding to two adjacent (and identical) hGH
receptors which mediate hGH-dep endent homodimerization. |
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e

Further, without being bound by theory; it is believed that pegwsomant selectively binds

to human growth hormone receptors (“GH rec¢ptors”) on cell surfaces, where it blocks the
binding of endogenous human growth hormone, thereby interfering with human growth hormone
signal transduction. The structural modifications to the protein portion (alsd called “component”
or “intermediate) of pegﬁsbmant (relaﬁve to hGH) allow pegvisomant to @mpeﬁﬁvely block
interaction between an hGH molecule and an hGH receptor. Pegvisomant binds to the GH
receptor, therefore, 'blocking GH binding since the receptor is occupied. The structural
modifications prevent receptor dimc:rizaﬁon,‘ as a result signal transduction does not occur. By

SO blocking_ the required close interaction between an bGH molecule and an hGH receptor,
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One of the problems encountered using conventlonal' recombinant manufacturing
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methods to make B-2036 is the formation of its isoform impurities, such as its des-phe and the
trisulfide isoforms. The des-phe isoform impurity is one wherein the B-2036 molecule is
missing its amino-terminal phenylalanine. See Figure 1A depicting the subject amino-terminal
phenylalanine residue (i.e., indicated by ‘the letter “F”) adjacent the -NH, end of B-2036. The
trisulfide isoform impurity is one wherein the B—2036 molecule contains an extra sulfur atom that
forms a “trisulfide bridge” within the molecule. See box in Figure 1B. Also, sée Andersson et
al., “Isolation and characterization of a trisulfide variant of recombinant human growth hormone
formed during expreésion in Escherichia coli,” Int. J. Peptide Protein Res. 47;311-321 (1996)
and A. Jesperson et al., “Characterisation of a trisulphide derivative of biosynthetic human

~ growth hormone produced in Escherichia coli,” Eur. J. Biochem. 219:365-373 (1994). Without

~ being bound by theory, it is believed that these isoform impurities typically are generated during
cell growth (e.g., fermentation) and expression (synthesis and secretion) of B-2036 in genetically
modified host cells, and/or during extraction and purification of the B-2036 protein.
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addition of a metal salt, preferably in excess, already during or after fermentatlon and not, as

earlier Suggested, by conversion of the formed trisulfides of growth hormone into the native
form.” (Emphasis added) See WO 00/02900 at page 2, lines 21-27. The WO 00/02900
reference further states “[tlhe protein can be any recombinant protein but is preferably
recombinant growth hormone which can be both human and animal such as human growth
hormone (hGH), bovine growth hormone (bGH) and porcine growth hormone (PG
(Empha51s added.) See WO 00/02900 at page 3, lines 4-6.

International Application No. WO 02/057478 (pubhshed July 25, 2002) entitled
“Methods and Composition For Extracting Proteins From Cells” is directed to a method of
releasing a protein from a host cell by contacting the host cell with a reducing agent and a
detergent. The reference states .tha,t the purpose of the reducing agent is to “facilitate[] the
recovery of proteins in their native conformations.” See WO 02/057478 at page 2, lines 16-18.
Furthermore, WO 02/057478 describes that the “one or more reducing agents are agents . . . that
reduce disulfide bonds and/or maintain sulfhydryl residues in the[ir] reduced form. Any s‘uch
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molecule.

Fig. 1B depicts the structure of the trisulfide isoform impurity of B-2036 (designated
“Trisulphide (+32 amu™)) as compared to its desirable form (designated “Native GHA”).
SUMMARY OF THE INVENTION

In view of the foregoing need to provide an improved process for making a recombinant
growth hormone agonist, a recombinant suman growth hormone agonist, a recombinant growth
hormone antagonist, and/or a recombinant human growth hormone antagonist, with decreased
levels of undesirable isoform impurities thereof, the present invention is directed to an improved
processes or for producing recombinant growth hormone (including, but not limited to, suman
growth hormone) and recombinant growth hormone antagonist (including, but not limited to,
Ahuman growth honnone'antagopist) with decreased levels of their des-phe and/or trisulfide

isoform impurities.
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decr eased,[lﬁg tgrlfr]:sf l'gcrgv%af‘ hormone antagonist" and "growth hormone receptor antagonist"

include (but are not limited to) polypeptides that inhibit or otherwise antagonize the binding of
growth hormone to its growth'hOrmon'e receptor to block the biological effect(s) of growth
hormone. Preferably, the "growth hormone éntagonist" or the "growth hormone- receptor
antagonist” is B-2036 or a variant thereof. Such “variants” include, but are not limited to,
homologues (particularly homologues with conservative amino acid substitutions, additions or
deletions relative to B-2_036), analogues, fragments, pseudopeptides, antibodies, etc. thereof
(respectively) having growth hormone receptor antagonist activity.

The terms "growth hormone agonist" and "growth hormone receptor agonist" include (but
are not limited to) polypeptides that bind to and activate its growth hormone receptor.
Preferably, the "growth hormone agonist" or the "growth hormone receptor agonist” is human
growth hormone or a variant thereof, - Such ‘variants” include, but are not limited to,
homologues (particularly homologues with conservative amino acid substitutions, additions or
deletions relative to human growth hormone), analogues, fragments, pseudopeptides, antibodies,
etc. (respectively) having growth hormone receptor agonist activity.
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limted to, human growth hornone antagonist), formation of its des-phe
isoforminpurity is decreased by addition of (1) a chelating agent or (2)
a netal salt, respectively. DETAI LED DESCRI PTI ON OF THE PREFERRED
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any host cell in which recombinant B-2036 or recombinant hGH may be formed. Accordingly,

the host cell may be a mammalian host cell, Aplant host cell, or a microbial host cell such as E.
coli. or even yeast cells. It is important to note that the host cell be one that is sufficient to grow
the desired recombinant B-2036 protein component or recombinant hGH therein. As such, there
is no limitation as to what the host cell may be except that it be one capable of recombinantly
producing the B-2036 protein component or recombinant hGH of interest or “variants” thereof.

Furthermore, as used herein, unless otherwise indicated, the term “growing” (or apparent
variations thereof, e.g., growth) includes, but is not limited to, fermenting and culturing, or
otherwise causing the host cell(s) to proliferate sufficiently to produce desired amounts of the
recombinant B-2036 protein component or recombinant hGH.

Further, while the present invention is desqribed with respect to recombinant B-2036, and
recombinant PEG B-2036, unless indicated otherwise, it is understood that the subject invention
may be used with any recombinant growth hormone agonist, recombinant growth hormone
antagonist, whether it be mammalian growth hormone or its antagonist, human growth hormone
or its antagonist, or bovine growth hormone or its antagonist, etc.

Pegvisomant (PEG B-2036) is the pegylated form of recombinant protein (B-2036) .

produced in recombinant host cells (e.g., recombinant, genetically modified E. coli. host cells).



The term "and" may nean "and" or "or" as appropriate or necessary to recite
a process to yield the desired decreasegin the |l evel of the rel evant
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mean "and" or "or" as appropriate or necessary to recite a process to yield
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Additionally, the amino acid sequence of B-2036 is provided herein as SEQ. ID. NO. 1 and the
amino acid sequence hGH is provided herein as SEQ. ID.NO. 2.



O + WO 2004/ 031213 PCT/ US2003/ 026498 ‘The B-2036 protein is produced during
cell growh (e.g., by fernentatlon% and.gxpression (synthesis and
secretion After its production, 2036 is isolated (

honngeni?)éHOBH??’leol | owed by purification (e.g., by ex?Fg@F%@%m“%
centrifugation, reverse phase and ani on-exchange chromatography, and

buf fer exchange). However, as noted during reconbi nant production of the
B- 2036 protein, undesirable isoforminpurities of B-2036 are forned, which
are the trisulfide and the des-phe isoforminpurities of B-2036. As noted,
Figure 1A l4|usBﬁqu@nnaheGawﬂhéhnemueé@&ﬁ@h@é of B-2036 with the standard
1- letter abbrean@its dns 5 bnpwi am no acid is present at each

| ettered position. For reference see Table 1 below indicating the

cor r espondE&ignee rﬁuﬂveeates ke aldid axid seqderice stmamemfdieetﬁsulﬁde isafoamiiohpuiiybl e

()& 4. R e g gt paft re\}?ﬂ(rm%wg sy orfs o ofopgig e
bridge between the cystemes at positions 182 and 189 of the B-2036 protein component.

a. Decrease of Trisulfide Isoform
Impurity with Mercapto Compound(s

Without being bound in tlreory, it is believed that contact between selected mercapto
compound(s) and the trisulfide 1soform 1mpunty of the recombinant growth hormone antagonist
B-2036 results in converting the cysteme—S—S—S-cysteme trisulfide bridge back to its cysteine-S-
S-cysteine native form. Additionally, also without being bound by theory, it is possible that the
presence of the mercapto compound(s) prevents further formation of the trisulfide bridge itself.

Typically, the mercapto compound(s) is/are added to-the host cell(s) synthesizing the
desired recombinant B-2036 protein component durmg or after (or dunng and after) growth of
the bost cell(s). Furthermore, after the growing and contactmg steps have been conducted, it is
preferred to purify the B-2036 protein. Thereafter the purified protem is preferably pegylated to
yield PEG B-2036 (pegvisomant). For pegylauon procedures see U. S Pat. No. 5,849,535.

Any mercapto compound may be used in connection with the present invention which,
when contacted (preferably, with adequate mixing) with the B-2036 protein component together
with its trisulfide isoform impurity, is one that is suﬂic1ent to decrease the level of the trisulfide
1soform impurity, preferably without degradmg (or substantrally degradmg) the yreld of B-2036.
Preferred mercapto compounds suitable for use with the present invention mclude but are not
lm'uted to, sulfites, glutathmne beta-mercaptoethanol d1tb10tbre1tol mercaptoethylamme
dithioerythritol, tns(Z—carboxyethyl) phosphine hydrochlonde, cysteme, and cysteine in
combination with cystine. . ‘ .

Other suitable mercapto compounds for use with the present invention are noted in the
following references: (1) J. Houk and G.M. Whitesides, “Structure;Reactivity Relations for
Thiol-Disulfide Interchange,” J. M. Chem. Soc., 109:6825-6836 (1987); (2) Sigmund, M., The
Chemistry'& Bi'ochem_istry'of the Sulfhydro Group in Amino Acids, Peptides and Proteins, A
Ed. Pergamon, New York (1973). In particular, see Table IT of Houk et al. identified in item (1)

above for a listing of exemplary mercapto compounds suitable for use with the present invention.



e (1) Mt (M Phe (F) Tyr (1') QO .Tip (W Hs (H Additionally;
the am no acid sequence of B-2036 is pregyided herein as SEQ ID. NO 1 and
the am no acid sequence hGH is provided herein as SEQ ID. NO.2. .9 W .
2004/ 03WOLBOPGIRBS2003/ 026498 1. Reconbi nant G owt h HRCFIHE0M2648ni st  and
its Trisulfide IsoformInpurity Figure 113 illustrates the amno acid
sequence structure of the trisulfide isoforminpurity of B-2036. In
particular, the trisulfide isoforminpurity contains an extra sulfur atom
in the bridge between the cysteines at positions 182 and 189 of the B-2036
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5, 849, 535.
at least about 0.1 mM, from about 0.1 mM to about 10 mM, or from about 1 mM to about 5 mM,

respectively.

It is preferred to provide the mercapto compound in a buffer. Preferably, the buffer is
one that is suitable for use with the present mventlon, i.e.; does not prevent the formation of the
B-2036 protem component or degrade it once it is formed Sultable buffers for use in connection
with the present invention include, but are not lumted to, Tris, phosphate, HEPES, citric acld,
triethylamine, and histidine. The preferred buffer is Tris. The preferred initial buffer
concentration is ﬁ'om about 1 mM to about 200 mM, more preferably from about 5 mM to about
100 mM even more preferably from about 8 mM to about 70 mM, and most preferably from
about 10 mM to about 50 mM. Other suitable buffers may be used. Preferably, these buffers are
sufficient to maintain the pH of the growth medium anywhere in the range from about 4 to about
9, from about 7.5 to about 8.5, or from about 7.5 to about 8.0, respecﬁuely. -Notably, where
higher concentrations of mercapto compound are used, higher pH levels, for example, as high as’
about 9.5 may be tolerated. Thus, for example, if a large excess of cysteine to B-2036 is used,'
then the pH of the buffer may be as high as about 9.5. |

As noted above it is preferred to provide the mercapto compound in a buffer.
Furthermore, the amount of the mercapto compound in the buffer should be such that the molar

ratio of the moles of mercapto compound to the moles of B-2036 protein is from about 0.5 to
about 1,000. This is especially so when the mercapto compound being used is a combination of
cysteine and, optionally, cysteine in combination with cysﬁne.. Alternatively, the molar ratio of
the moles of mercapto compound to the moles of B-2036 protein may be from about 1 to about

1,000, from about 1 to about 500, or from about 1 to about 10, respectively.



Any nercapt.o conpound may be used in connection with the present invention
whi ch, when contacted (preferably,,w th43gdequate m xing) with the B-2036
protein conponent together wth its trisulfide isoforminpurity, is one
‘that is MHI0EPHAB t 0 decrease the | evel of the trisul PCHAS200802EH3

i mpurity, preferably w thout degrading (or substantially degrading) the
yield of B-2036. Preferred nercapto conpounds suitable for use wth the
present invention include, but are not |imted to, sulfites, glutathione,
bet a- mer capt oet hanol, dithiothreitol, mnercaptoethylam ne,
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about 5 nmho, “respettl _ Or OV he mercapto_
conmpound i Additibudllyerthe Roafaet aintey betwren (thé fB22036 component and the mercapto

compound should be for a time sufficient to decrease the level of the trisulfide isoform impurity.
Exemi)lary suitable contact times for décreasing the level of the trisulfide isoform impurity
should be for at least about 30 minutes, from about 1 hour to about 24 hours, or from about 1
hour to about 4 hours, respectively. '

Typicaliy, after sufficient contact between the mercapto compound(s) and the B-2036
component, the buffer containing the same has a volume from about 1 liter to about 5,000 liters,
from about 10 liters to about 500 liters, or from 100 liters to about 300 liters, respectively. Other
suitable exemplary volumes may be anywhere from 160 liters to about 500 liters.

Other parameters that méy be of interest during contact between the mercapto
compound(s) and the B-2036 component include things such as mixing rate. ' The mixing rate
should be that which is sufficient to form a homogenous mixture (of the host cell(s), lysate
thereof, buffer, mercapto compound(s), the B-2036 component and any other components in one
growth medium) while minimizing the amount of foaming that may be formed. Those of

ordinary skill can readily determine what a sufficient mixing rate should be. Obviously, the



one that is suitable for use with the present invention, i.e., does not
prevent the formation of the B-2036 prggejn conponent or degrade it once
it is fooBmensagis abl e buffers for use in connection pgyisdobsozeesssent

i nvention include, but are not limted to, Tris, phosphate, HEPES, citric
acid, triethylamne, and histidine. The preferred buffer is Tris. The
preferred initial buffer concentration is fromabout 1 nMto about 200 nM
nore preferably fromabout 5 nMto about . 100 rr1\/l even m)re preferably from
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 50° it Pty ShoRld e Bt e FGPpAgS L R s OYS SO K 8 ar o
suf ! lirRiitioh Bf B BB BrdliA oBldpBherk Rn@irybd) Medi um anywhere in the range -
from about 4 to about = 9, fro]ranabout 7.5 to about 8.5, or fromabout 7.5 to

about 8.0, respectively. Notably, where higher concentrations of mercapto
conpound are ed, J exanpl e, as high as about 9.5 may *
be tol erated. uﬁ‘hus ﬁdcg‘ba%opf@égﬁfr?sogﬂt&étgge excess of cysteine to B-2036 is

used, then the pHT e hi gh as about 9.5. As noted
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at at erature preferably froma ut_25C-afteér the nercapto
PEG -2036 (pegvisomant).. For pecrylatlon procedures see U.S. Pat. No. 5,849,535.

Any chelating agent may be used in connection with the present mventlon which, when

contacted (preferably with adequate mlxmg) with the B-2036 protem component together with
its trisulfide isoform impurity, is one that is sufficient to decrease the level of the trisulfide
isoform impurity, preferably without degrading (or substantla]ly degrading) the yleld of B-2036.

Preferred chelating agents suitable for use w1th the present mventlon include, but are not 11m1ted
to, EDTA, EGTA, and DTPA. Additional exemplary chelatmg agents include, but are not
limited to, Deferoxamine, Ditiocarb Sodium, Edetate Calclum Disodium, Edetate Disodium,
Edetate Sodium, Edetate Trisodiu@ Penicillamine, Pentetate Calcium Trisodium, Pentetic Acid,
| Succimer, and Trientine. Note that Edetate Sodium is the salt form of EDTA.

Other suitable chelating agents for use with the present invention are noted in the
following references: (1) The Merck Index, 12 Edition, S. Budavari (Editor), Merck & Co.,
Inc., Therapeutic Category and Biological Activity Index, p. THER-19 (under “CHELATING
AGENT”), Whitehouse Station, NJ (1996) and each and every subeequent edition to date
thereof; (2) Remington’s Pharmaceutical Sciences, 16™ Ed., Arthur Osol (Editor), Mack



conpeund has been added to the host cell(s) or |ysate thereof containing
the B-2036 protein conponent. Alsa, preqgrably, the tenperature of the

host cel r lysate therefrom containing the B; nt is

mai nt ai ne %OP%}SW%% out 1C to about 15C, from about 2C F(%(}ég%@tgm?%gg or from
about 2C to about 8C, respectively. It is inportant to note that B-2036
protein denaturation occurs at about 40+ C. As such, it is desirable to

mai ntain the tenperature of the honbgenate (i.e., containing host cells,
growt h medi um buffer, nercapto conpounds and B-2036, etc.) to a
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wi t h et 400 M, fioreabgw 0.1 mM to about 20 mM, from about 2 mM to about 10 mM or from
about 2 to about 5 mM, respectively. _ ,
It is preferred to provide the chelating agent in a buffer. Preferably, the buffer is one that

is suitable for use with the present invention, i.e., does not prevent the formation of the B-2036

protein component or degrade it once it is formed Suitable buffers for use in connection with the.
present invention include, but are not limited to, Tris, phosphate, HEPES, citric acid,
triethylamine, and histidine. The preferred buffer is Tris. The preferred initial buffer
concentration is from about 1 mM to about 200 mM, more preferably from about 5 mM to about
100 mM, even more preferably from about 8 mM to about 70 ﬁ:M, and most preferably from
about 10 mM to about 50 mM. Other suitable buffers may be used. Preferably, these buffers are
sufficient to maintain the pH of the growth medium anywhere in the range from about 6 to about
9, from about 6.5 to about 7.5, or from about 7.2 to about 7.5, respectively.

As noted above, it is preferred to provide the chelating agent in a buffer. Furthermore,
the amount of the chelating agent in the buffer should be such that the molar ratio of the moles of
chelating agent to the moles of B-2036 protein is from about 1 to about 1,000. Alternatively, the
molar ratio of the moles of chelating agent to the moles of B-2036 protein may be from about 20
to about 1,000, from about 50 to about 250, or from about 60 to about 110, respectively.
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agents, and B-2036, etc.) toa témperatllre below the protein denaturation temperature of B-2036.

' Additionally, the contact time between the B-2036 component and the chelating agent
should be for a time sufficient to decrease the level of the trisulfide isoform impurity.

Exemplary suitable contact times for decreasing the level of the trisulfide isoform impurity

should ‘Be for at least about 30 minutes, from about 1 hour to about 48 hours, or from about 5
hours to about 15 hours, respectively. | '

Typically, after sufficient contact between the chelating agent(s) and the B-2036
component, the buffer cbnta.ining the same has a volume from about 1 liter to about 5,000 liters,
from about 10 liters to about 500 liters, or from 100 liters to about 300 liters, respectively. Other
suitable exemplary volumes may be anywhere from 160 liters to about 500 liters.

Other parameters that may be of interest during contact between the chelating agent(s)
and the B-2036 component include things such as mixing rate. The mixing rate should be that
which is sufficient to form a homogenous mixture (of the host cell(s), lysate thereof, buffer,
chelating agent(s), the B-2036 component and any other components in the growth medium)

while minimizing the amount of foamiﬁg that may be formed. Those of ordinary skill can
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and Laboratory Equi pnent, M| waukee, W sconsin (2000-2001) and (2002-2003)
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agent in tAayhndtilesalts hayl sk BsedSincéonhédion twith Mid presémtinventibn twidclyoivken of
contacted (preferably with adequate mixing) with the B-2036 protein component together with
its trisulfide isoform impurity, is one that is sufficient to decrease the level of the trisulfide.
isoform impurity, preferably without degrading (or substantially degrading) the yield of B-2036.
Metal salt(s) suitable for use with the present invention include, but are not limited to, alkali
earth metal salt(s), alkaline earth metal salt(s), transition metal salt(s) and combinations thereof.
Preferred metal salts suitable fc‘>r use with the present invention include, but are not limited to,

potassium phosphate, potassium aéetate, sodium phosphate, sodium acetate, zinc chloride, and -
combinations thereof. _

Other suitable metal salts are noted in the following references: (1) The Merck Index,
12" Edition, S. Budavari (Editor), Merck & Co., Inc., Therapeutic Category and Biological
Activity Index, p. THER-19 (under “CHELATING AGENT”), Whitehouse Station, NJ (1996)
and each and every subsequent edition to date thereof; (2) Remington’s Pharmaceutical Sciences,
16™ Ed. Arthur Osol (Editor), Mack Publishing Co., Easton, Pennsylvania (1980) and each and



chel ating agent to the noles of B-2036 protein is fromabout 1 to about *
1,000. Alternatively, the nolar rati.o gg.the noles of chelating agent to
t he nole® 943128336 protein maybe from about 20 to alpeEus20006498r om about
50 to about 250, or from about 60 to about 110, respectively. 14 WO :
2003/ 031213 PCT/ US2003/ 026498 Typical ly, after sufficient contact (to
decrease the level of the trisulfide isoforminpurity) between the

chel ati ng agent and the B- 2036 protein conponent (within or fromthe host
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100 mM, respectively. _
1t is preferred to provide the metal salt in a buffer. However, sodium phosphate can act
both as a buffer and a suitable metal salt. However, additional suitable metal sali(s) may be
‘added to the sodium phosphate buffer. Preferably, the buffer is one that is suitable for use with

the present invention, i.e., does not prevent the formation of the B-2036 protein component or -

degrade it once it is formed Suitable buffers for use in connection with the present invention
include, but are not limited to, Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.
The preferred initial buffer concentration is from about 1 mM to about 200 mM, more preferably
from about 5 mM to about 100 mM, even more preferably from about 8 mM to about 70 mM and
most preferably from about 10 mM to about 50 mM. Other suitable buffers may be used.
Preferably, these buffers are sufficient to maintain the pH of the growth medium anywhere in the
range from about 4 to about 9, from about 4.5 to about 7.5, or from about 5.5 to about 7.5,
respectively.

After the metal salt is provided in a buffer (or in the case of NaP, where the NaP solution
acts both as the metal salt and the buffer), the amount of the metal salt in the buffer (or NaP



conponent,, the buffer contai ni ng"the sane has a volune fromabout 1 liter
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paranmeters that may be of interest during contact between the chelating
agent (s) and the B-2036 conponent include things such as mxing rate. The
m xing rate should be that which is sufficient to forma honobgenous
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about 15°C, respectively. Note that upon Lomogenization with the metal. salt (e.g., NaP), the

temperature of the homogenate may rise. It is important to note that B-2036 protein denaturation
. occurs at about 40+ °C.. As such, it is desirable to maintain the temperature of the homogenate

(i.e., containing host cells, growth medium, buffer, metal salt, B-2036, and optionally mercapto

compound, etc.) to a temperéture below the protein denaturation temperature of B-2036.

Additionally, the contact time between the B-2036 component and the chelating agent
should be for a time sufficient to decrease the level of the trisulfide isoform impurity.
Exemplary suitable contact times for decreasing the level of the trisulfide isoform impurity
should be for at least about 30 minutes, from about ‘1 hour to about 48 hours, or from about 5
hours to about 15 hours, respectively.

Typically, after sufficient contact between the metal salt(s) and the B-2036 component,
the buffer containing the same has a volume from about 1 liter to about 5,000 liters, from about
100 liters to about 2,000 liters, or from 200 liters to about 1,500 liters, respectively.

Other parameters that may be of interest during contact between the metal salt(s) and the
B-2036 component include things such as mixing rate. The mixing rate should be that which is

. sufficient to form a homogenous mixture (of the host cell(s), lysate thereof, buffer, metal salt(s),
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to purify the B-2036 protein. Thereafter, the purified protein is preferably. pegylated to yield
PEG B-2036 (pegvisomant). For pegylation procedures see U.S. Pat. No. 5,849,535.

Any chelating agent may be used in connection with the present invention which, when

contacted (preferably with adequate mixing) with the B-2036 protein component together with

- its des-phe isoform impurity, is one that is sufficient to decrease the level of the des-phe isoform
impurity, preferably without degrading (or substantially degrading) the yield of B-2036.
Preferred chelating agents suitable for use with the present invention include, but are not limited
to, EDTA, EGTA, and DTPA. Additional exemplary chelating agents include, but are not
limited to, Deferoxamine, Ditiocarb Sodium, Edetate Calcium Disodium, Edetate Disodium,
Edetate Sodium, Edetate Trisodium, Penicillamine, Pentetate Calcium Trisodium, Pentetic Acid,
Succimer, and Trientine. Note that Edetate Sodium is the salt form of EDTA.

Other suitable chelating agents for use with the present invention are noted in the
following references: (1) The Merck Index, 12® Edition, S. Budavari (Editor), Merck & Co.,
Inc., Therapeutic Category and Biological Activity Index, p. THER-19 (under “CHELATING
AGENT”), Whitehouse Station, NJ (1996) and each and every subsequent edition to date
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preferred to provide the netal salt in a buffer. However, sodi um phosphate
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suitable netal salt(s) nmay be added to the sodi um phosphate buffer.
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about 2 to about 5 mM, respectively.
It is preferred to provide the chelating agent in a buffer. Preferably; the buffer is one that

is suitable for use with the present invention, i.., does not prevent the formation of the B-2036
protein component or degrade it once itis formed Suitable buffers for use in connection with the
present invention include, but are not limited to, Tris, phosphate, HEPES, citric acid,
triethylamine, and histidine. The preferred buffer is Tris. The preferred initial buffer-
concentration is-from about 1 mM to about 200 mM, more preferably from about 5 mM to about
100 mM, even more preferably from about 8 mM to about 70 mM, and most preferably from
about 10 mM to about 50 mM: Other suitable buffers may be used. - Preferably, these buffers are
sufficient to maintain the pH of the growth medium anywhere in the range from about 6 to about
9, from about 6.5 to about 7.5, or from about 7.2 to about 7.5, respectively.

As noted above, it is preferred to provide the chelating agent in a buffer. Furthermore,
the amount of the chelating agent in the buffer should be such that the molar ratio of the moles of
chelating agent to the moles of B-2036 protein is from about 1 to about 1,000. Alternatively, the
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2036 protein denaturation occurs at about 40+ °C. As such, it'is desirable to maintain the

temperature of the homogenate (i.e., containing host cells, growth medium, buffer, chelating

agents, and B-2036, etc.) to a temperature below the protein denaturation temperature of B-2036.

Additionally, the contact time between the B-2036 com_ponént and the chelating agent
should be for a time sufficient to decrease the level of the des-phe isoform impurity. Exemplary
suitable contact times for decreasing the level of the des-phe isoform impurity should be for at
least about 30 minutes, from about 1 hour to about 48 hours, or from about 5 hours to about 15
bours, respectively. _

Typically, after sufficient contact between the chelating agent(s) and the B-2036
component, the buffer containing the same has a volume from about 1 liter to about 5,000 liters,
from about 10 liters to about 500 liters, or from 100 liters to about 300 liters, respectively. Other
suitable exemplary volumes may be anywhere from 160 liters to about 500 liters.

Other parameters that may be of interest during contact between the chelating agent(s)
and the B-2036 component include things such as mixing rate. The mixing rate should be that

. which is sufficient to form a homogenous mixture (of the host cell(s), lysate thereof, buffer,
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PEG B-2036 (pegvisomant). For pegylation procedures see U.S. Pat. No. 5,849,535. -

Any metal salt may be used in connection with the present invention which, when

contacted (preferably with adequate mixing) with the B-2036 protein component together with
its des-phe isoform impurity, is one that is sufficient to decrease the level of the des-phe isoform
impurity, preferably without degrading (or substantially degrading) the yield of B-2036. Metal
salt(s) suitable for use with the present invention include, but are nbt limited to, alkali earth metal
salt(s), alkaline earth metal salt(s), transition metal salt(s) and combinations thereof. Preferred
metal salts suitable for use with the present invention include, but are not limited to, potassium
phosphate, potassinm acetate, sodium phosphate, sodium. acetate, zinc chloride, and
combinations thereof.

Other suitable metal salts for use with the present invention are noted in the following
references: (1) The Mefck Index, 12™ Edition, S. Budavari (Editor), Merck & Co., Inc.,
Therapeutic Category and Biological Activity Index, p. THER-19 (under “CHELATING
AGENT”), Whitehouse Station, NJ (1996) and each and everjf subsequent - edition to date
thereof; (2) Remington’s Pharmaceutical Sciences, 16® Ed. Arthur Osol (Editor), Mack
Publishing Co., Easton, Pennsylvania (1980) and each and every subsequent edition to date
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Edition), United States Pharmacopeial Convention, Inc., Rockville,

Maryl and (1985) and each and every subsequent edition to date thereof; (4)
SI GVA, Bi ochem cals and Reagents for Life Science Research Catal ogue, St.
Louis, Mssouri (2002-2003); and (5) Al drich, Handbook of Fine Chenicals
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50 O her suitable buffers naybe used. Preferably, these buffers are
suffﬂ@‘i’@M regpertiyelt-ai n the pH of the growth nedi um anywhere in the range

from abouf; i€ pt&erfddiprovide the metal salt in a buffer. However, sodium phosphate can act
both as a buffer and a suitable metal salt.. However, additional suitable metal salt(s) may be
added to the sodium phosphate buffer. Preferably, the buffer is one that is suitable for use with

the present invention, i.e., does not degrade the formation of the B-2036 protein component.
Suitable buffers for use in connection with the present invention include, but are not limited to,
Tris, phosphate, HEPES, citric acid, triethylamine, and histidine. The preferred initial buffer
concentration is from about 1 mM to about 200 mM, more preferably from about 5 mM to.about
100 mM, even more preferably from about 8 mM to about 70 mM and most preferably from
about 10 mM to about 50 mM. Other suitable buffers may be used. Preferably, these buffers are
sufficient to maintain the pH of the growth medium anywhere in the range from about 4 to about
9, from about 4.5 to about 7.5, or from about 5.5 to about 15, respectively. ‘

After the metal salt is provided in a buffer (or in the case of NaP, where the NaP solution
acts both as the metal salt and the buffer), the amount of the metal salt in the buffer (or NaP
solution also acting as the buffer) should be such that the molar ratio of the moles of metal salt to
the moles of B-2036 protein is from about 1 to about 10,000. Alternatively, the molar ratio of
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compound, etc.) to a temperature below the protein denaturation temperature of B-2036.

Additionally, the contact time between the B-2036 component and the metal salt should
be for a time sufficient to decrease the level of the des-phe isoform impurity. Exemplary suitable
contact times for decreasing the level of the des-phe isoform impurity should be for at least about
30 minutes, from about 1 hour to about 48 hours, or from about 5 hours to about 15 hours, -
respectively. : S
' Typically, after sufficient contact between the metal salt(s) and the B-2036 component,
the buffer containing the same has a volume from about 1 liter to about 5,000 liters, from about
100 liters to about 2,000 liters, or from 200 liters to about 1,500 liters, respectively.

Other parameters that may be of interest during contact between the metal salt(s) and the
B-2036 component include things such as mixing rate. The mixing rate should be that which is
sufficient to form a homogenous mixture (of the host cell(s); lysate thereof, buffer, metal salt(s),
the B-2036 component and any other components in the growth medium) while minimizing the

amount of foaming that may be formed. Those of ! ordinary skill can readily determine what a
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Any chelating agent may be used in connection with the present invention which, when

contacted (preferably with adequate mixing) with the growth hormone protein together with its
des-phe isoform impurity, is one that is sufficient to decrease the level of the des-phe isoform
impurity, preferably without degrading (or substantially degrading) the yield of the growth
hormone. Preferred chelating agents suitable for use with the present invention include, but are
not limited to, EDTA, EGTA, and DTPA. Additionai exemplary chelating agents include, but
. are not limited to, Deferoxamine, Ditiocarb Sodium, Edetate Calcium Disodium, Edetate
Disodium, Edetate Sodium, Edetate Trisodium, Penicillamine; Pentetate Calcium Trisodium,
Pentetic Acid, Succimer, and Trientine. Note that Edétate Sodium is the salt form of EDTA.
Other suitable chelating agents for use with the present invention are noted in the
following references: (1) The Merck Index, 12® Edition, S. Budavari (Editor), Merck & Co.,
Inc., Therapeutic Category and Biological Activity Index, p. THER-19 (under “CHELATING
AGENT™), Whitehouse Station, NJ (1996) and each and every subsequent edition to date
thereof; (2) Remington’s »Pharmaceuﬁcal Sciences, 162 Ed., Arthur Osol (Editor), Mack
Publishing Co., Easton, Pennsylvania (1980) and each and every subsequent edition to date
thereof; (3) The United States Pharmacopeia, 21% Revision (16% Edition), United States
Pharmacopeial Convention, Inc., Rockville, Maryland (1985) and each and every subsequent



contacted (preferably with adequate m xing) with the B-2036 protein
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B-2036. Metal salt(s) suitable for use with the present invention include,
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nmetal salts suitable for use with the present invention include, but are

not | ieditiasdta date ghereafs i(AnSIGMAs Fichemicplstand sReagente domlife SoimiceReptrodphat e,

sodi u c hl or.i ti,0 her. UI bl e

ot ol CArDER & Tl iR 0te. 203y, 58 [ 1R Plp otk B e CRReA s g

‘r& efcgr eh?mmtor&ﬁ_?ﬁiﬂmmwmléaeéj Wlscohgihf%(fﬂglmlo DMd@O%mpédmc(:Edhéréﬁf) Mer ck
nc eut.l c t egory, an I O ctivit ex, .

THER- 19 (urgbfutt %@Bﬁ%agﬁ&%%ﬁ/f* IARPE aRdeiRe a'héﬁ F‘Bﬂ“ntlx‘ff %‘ qlaang ol cach

and evehtyis suitg6 g8 ise it 1 me rdséntdadetiod SRURIOhe thaPdmGRIWAREOR shfficient to

Phar maceutical Sciences, 16th Ed. Arthur Osol (Editor), Mack Publishing

Co., Edesrease time dessphe, iseformy immoity dnti abdesst abaut % yofsith dighestnequilibriumyn t o

oo e RO O R MASTHARE B RR A ok Bael b URpl bl Sog o

Conve navemgpd) formed. RBcdferiabllyethe Meriehsenid thel SBont auf dhee deskplenidoforne imparitysequent

editi e oC, .Reage or L| fe

Sci engfl 2%"&?@4’ g%t g@ 6941:990/8 treSpE%’(ngé' tjl\]%sg}éét?ﬁ qt’g’%ﬁ‘ﬁmz%’ﬁg")nga%

C\l/ dri C]ilghéd? o 20821bﬁumgco§bﬁﬁ’a( Zoozﬁ@tiggfo:)aﬁudd Tihe igikiall hyerdtgtop BﬁEDTAI\ABllituHakeel
scon an editions there Suj.t e neta

salts Pswgg\tktt’tei bInyPRAGD Preley y.abha%amlﬁ&rogrwgma 05 i

combi Ng¥du® DGO Vg FRAL atiue 03! B0 tBaBHR08EM, FHE BFRINGMHo anatuato x%M tu(ﬁa,m

sui t abl e for use with the present invention should be that amount which is

suf fi cRRomt2 t%a%ﬁe%éew% phe isoform |rrpur|ty by at |east about 10%
of its highggd r@ﬁﬁ@@ﬂ; BVideth Cﬁéﬁ@laﬁﬁia@h‘gﬂ% g # tﬂ?'}ﬁ@ﬂiﬁ'&rié&ﬂ%thﬂ:‘mere

mul tiple batches are a eraged) formed. Preferabl e ’decrease In

anount isstitatle fofase withgh¢ prefent mvienthon; ity does nbtaaswenibhmfor@e%n afobg BAWFS or
00— RS o B BRESs GARAET NI Yok b B S oo
the present invention include; but are not limited to, Tris, phosphate, HEPES, citric acid,
. triethylamine, and histidine. The preferred buffer is Tris. The preferred initial buffer
concentration is from about 1 mM to about 200 mM, more preferably from about 5 mM to about
100 mM, even more prefefably from about 8 mM.to about 70 mM, and most preferably from
about 10 mM to about 50 mM. Other suitable buffers may be used. Preferably, these buffers are
sufficient to maintain the pH of the growth medium anywhere in the range from about 6 to about

9, from about 6.5 to about 7.5, or from about 7.2 to about 7.5, réspectjvely.

As noted above, it is preferred to provide the chelating agent in a buffer. Furthermore,
the amount of the chelating egent in the buffer should be such that the molar ratio of the moles of
chelating agent to the moles of growth hormone protein (e.g., hGH) is from about 1 to about
1,000. Alternatively, the molar ratiq of the moles of chelating agent to the moles of growth
hormone protein (e.g., hGH) may be from about 20 to about 1,000, from about 50 to about 250,
or from about 60 to about 110, respecﬁvely. | :

Typically, after sufficient contact (to decrease the level of the des-phe isoform impurity)
between the chelating agent and the growth hormone protein (e.g., hGH) (within or from the host



salt (e.g., sodium phosphate) suitable for use with the present invention
Is preferably at | east about 0.1 mM ,frpgmabout 1 mMto about 500 mM from
about 1 mMMto about 200 MM from about 5 mMto about 175 mM from about 10
MVt o aBu20046Y213M or from about 25 to about 100 mM RCEEHERE302ed%. |t is
preferred to provide the netal salt in a buffer. However, sodi um phosphate
can act both as a buffer and a suitable netal salt. However, additional
suitable nmetal salt(s) nay be added to the sodi um phosphate buffer.
Preferably, the buffer is one that is suitable for use wth the present
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from about™ 4.5 t'o about 7.5, or from about 5.5 to about 7.5, -respectively.
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etc.) to a temperature below the protein denaturation temperature of growth hormone protein.
Additionally, the contact time between the growth hormone protein and the chelating

agent should be for a time sufficient to decrease the level of the des-phe isoform impurity.
Exemplary suitable contact fimes for decreasing the level of the des-phe isoform impurity should
be for at least about 30 minutes, from about 1 hour to about 48 hours, or from about 5 hours to
about 15 hours, respectively. . :

Typically, after sufficient contact between the chelating age'n.t(s) and the growth hormone
protein, the buffer containing the same has a volume from about 1 liter to about 5,000 liters, from
about 10 liters to about 500 liters, or from 100 liters to about 300 liters, respectively. Other
suitable exemplary volumes may be anywhere froni 160 liters to abc;ut 500 liters.

Other parameters that may be of interest during contact between the chelating agent(s)
and the growth hormone protein include things such as mixing rate. The mixing rate should be
that which is sufficient to form a homogenous mixture (of the host cell(s), lysate thereof, buffer,
chelating agent(s), the growth hormone protein and any other con:_l'ponents in the growth
medium) while minimizing the amount of foaining that may be formed. Those of ordinary skill

can readily determine what a sufficient mixing rate should be. Obviously, the mixing rate should



Furthernore, the tenperature range of the growmh nmediumtogether with the
buffer, the netal salt(s) and its.othepzcontents including; but not
limted to, B-2036, preferably should be nmintained at a tenperature from

about O0GyHGeRRBWH133°C after the netal salt has been adserlutmos/édesshost
~cell(s) or Pysate t hereof containing the B-2036 protein conponent. Al so

preferably, the tenperature of the host cell(s) and/or |lysate therefrom
.containing the B-2036 conponent is maintained fromabout 1C to about 15C,
from about 2C to about 10C, or from about 2C to about 15C respectively.
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limited to, alkali earth metal salt(s), alkaline earth metal salt(s), transition metal salt(s) and

combinations thereof. Preferred metal salts suitable for use with the present invention include,

but are not limited to, potassium phosphate, potassium acetate, sodium phosphate, sodium
acetate, zinc chloride, and combinations thereof.

Other suitable metal salts for use with the present invention are noted in the following
references: (1) The Merck Index, 12® Edition, S. Budavari (Editor), Merck & Co., Inc.,
Therapeutic Category and Bioldgical Activity Index, p. THER-19 (under “CHELATING

. AGENT”), Whitehouse Station, NJ (1996) and each and every subsequent edition to date
thereof;, (2) Remington’s Pharmaceutical Sciences, 16® Ed. Arthur Osol (Editor), Mack
Publishing Co., Easton, Pennsylvania (1980) and each and every subsequent edition to date
thereof; (3) The United States Pharmacopeia, 21% Revision (16® Edition), United States
Pharmacopeial Convention, Inc., Rockville, Maryland (1985) and each and every subsequent
edition to date thereof; (4) SIGMA, Biochemicals and Reagents for Life Science Research
Catalogue, St. Louis, Missouri (2002-2003); and (5) Aldrich, Handbook of Fine Chemicals and
Laboratory Equipment, Milwaukee, Wisconsin (2000-2001) and (2002-2003) editions thereof.



m nimzed. 3. Reconbinant Gowh Hornone and its Des-Phe IsoformInpurity
a. Decrease of Des-Phe Isoform Inpuritggw th Chel atina Agent Wthout being
bound by theory, it is believed that addition of chelating agent(s) to the
reconbi NMROOPHMN hormone results in a decrease in tRCTVES003/¢X498he
des-phe isoforminpurity either by an actual reduction in the |evel

t hereof and/or prevention of further des-phe formation. Typically, the

chel ating agent(s) is/are added to the host cell(s) synthesizing the
desired reconbinant grow h hornmone protein during or after (or. during and
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Edi t 'tﬂé‘ﬂreseld'f' H\Eﬂuﬁ, e $ Xoes not prevent the formation of the B-2036 protein component or

degrade it once it is formed Suitable buffers for use in connection_with the present invention

include, but are not limited to, Tris, phosphate, HEPES, ciuie acid, triethylamine, and histidine.

The preferred initial buffer concentration is from about 1 mM to about 200 mM, more preferably

from about 5 mM to about 100 mM, even more preferably from about 8 mM to about 70 mM and

most preferably from about 10 mM to about 50 mM. Other suitable buffers may be used.

Preferably, these buffers are sufficient to maintain the pH of the growth medium anywhere in the

range from about 4 to .about 9, from about 4.5 to about 7.5, or from about 5.5 to about 7.5, .
respectively.

After the metal salt is prov1ded in a buffer (or in the case of NaP, where the NaP solution
acts both as the metal salt and the buffer), the amount of the metal salt in the buffer (or NaP
solution also acting as the buffer) should be such that the molar ratio of the moles of metal salt to
the moles of growth hormone protein (e.g., hGH) is from about 1 to about 10,000. Alternatively,
the molar ratio of the moles of the metal salt to the moles of growth hormone protein (e.g., hGH)
may be from about 300 to about 10,000, from about 500 to about 5,000, or from about 500 to
about 2500, respectively,



Phar.racopei al Convention, Inc., Rockville, Mryland (1985) and each and
every subsequent 25 WO 2004/031213 PCTRYS20031026498 edition to date
thereof; (4) SIGVA, Biochem cals and Reagents for Life Science Research
Cat al og¥Q 2@#/031260i s, M ssouri (2002-2063); and (5) APGIIUSR003/03¢643B ook of
Fine Chem cals and Laboratory Equi pnent, M| waukee, W sconsin (2000-2001)
and (2002-2003) editions thereof. O suitable chelating agents, EDTA is
nost preferred. The anmount of chelating agent that is suitable for use
with the present invention should be that anmount whi ch is sufficient to
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protein denaturation temperature of growth hormone protein. .
Additionally, the contact time between the growth hormone protein and the metal salt

-

should be for a time sufficient to decrease the level of the des-phe isoform impurity. Exemplary
‘suitable contact times for decreasing the level of the des-phe isoform impurity should be for at
" least about 30 minutes, from about 1 hour to about 48 hours, or from about 5. hours to about 15
hours, respectively.

" Typically, after sufficient contact between the metal salt(s) and the growth hormone
proteih, the buffer containing the same has a volume from about 1 liter to about 5,000 liters, from
about 100 liters to about 2,000 liters, or from 200 liters to about 1,500 liters, respectively.

Other parameters that may be of interest during contact between the metal salt(s) and the
growth hormone protein include things such as mixing rate. The mixing rate should be that
which is sufficient to form a homogenous mixture (of the host cell(s), lysate thereof, buffer,
metal salt(s), the growth hormone protein and any other components in the growth medium)
while minimizing the amount of foaming that may be formed. Those of ordinary skill can

. readily determine what a sufficient mixing rate should be. Obviously, the mixing rate should be



chel ating agent to the noles of -growth hornone protein (e.g., hGH) is from
about 1 to about 1,000. Alternatively,3ghe nolar ratio of the noles of
chelating agent to the noles of gromh hornone protein (e.g., hGH) may be
f r om abw@ 202g031213about 1, 000, from about 50 to about EQ'@CUSZ@F’/OW‘% about 60
to about 110, respectively. Typically, after sufficient contact (to
decrease the level of the des-phe isoforminpurity) between the chelating
agent and the growth hornone protein (e.g., hGHd (within or fromthe host
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3. The process of embodiment 2 further comprising the step of:

(¢)  purifying said polypeptidé to yield a purified pol)rpepﬁde.'

4. The process of emb‘odi_meﬁt 3 further comprising the step of:
(d) pegylating said purified polypeptide.

5. The process of embodiment 2 wherein said mercapto compound is selected from the
group consisting of sulfites, glutathione, beta-mercaptoethanol, dithiothreitol,
mercaptoethylamine, dithioerythritol, tris(2-carboxyethyl) phosphine hydrochloride,

cysteine, and cysteine in combination with cystine.

6. The process of embodiment 1 wherein said mercapto compound is selected from the
group consisting of sulfites, glutathione, beta-mercaptoethanol, dithiothreitol,
mercaptoethylamine, dithioerythritol, tris(2-carboxyethyl) phosphine hydrochloride,

cysteine, and cysteine in combination with cystine.



about 15 hqurs, respectively. Typically, after sufficient contact between
the chelating agent(s) and the grow h hgqanone protein, the buffer
containing the same has a volunme fromabout 1 liter to about 5,000 liters,
from abmo2did/oBiziers to about 500 liters, or from 100 pPoTyEs2e0ste@bout 300
liters, respectively. Other suitable exenplary volunmes naybe anywhere from
160 liters to about 500 liters. O her paraneters that nay be of interest
during contact between the chelating agent(s) and the growh hornone
protein include things such as mxing rate. The m xing rate should be that
which is sufficient to forma honogenous m xture (of the host cell(s),

| ysate thereof, buffer, chelating agent(s), the growth hornone protein and
any ofher Thepbesios embodifent$rwhdrbin sad Ghedédptotunipdund Boribides @yitbige armunt of
foam ng that may. be forned. Those of ordinary skill can readily determ ne
what a suf$qoehiBationof cystping aad eysiRgul d be. Obviously, the mixing rate shoul d
27 WD 2004/ 031213 PCT/ US2003/ 026498 be such that the tenperature is

mai ntai ned in the above-noted ranges and any degradation of the growth
hor noBe pr Eheprecesswf ombodimers Grivhereinzseid. méycapbe conaproved odmprises Riysteing of 8r m
[mpurity with .Metal Salt. Wthout being bound by theory, it is believed that
addition o O%éﬁgonsogﬁwt%we%cﬁl@e' reconbi nant growt h hornone results in a
decrease in the level of the des-phe isoforminpurity either by an actual
reduction ip the leyel there nd/ or -pr.event i on. of further S: phe

f or mati on. TR BICEE FmPﬂfgmﬁ'a?’faWﬁ%raﬁleéygdicgwa?t@ga?@aéa% SRS B REn, (s)

3 ynt hesi zi ﬁ]gbohfie'c(ed aﬁdgrsa_d cyﬁaﬁﬁaﬂt%dﬁiﬁaﬁgﬁ @\!;\wéyﬁteﬂ?raﬁtﬂ E@sﬁﬁe Fored ﬁﬁrfmr%fﬁﬁﬁnt
uring or affer (or, during,and after) growtf he_host cell(s). - _
Fur t her mor $Hiigieptdp dpgreasg saidamepnt ok sal HF&WFFQ?W@WH’B%WWOMUN ed, it
is preferred to purify the growh hornone protein. Any netal salt may be
used in connection with the present invention which, when contacted

(pr ef 8Pabl Fheiprasessad prbodimentc® vdierain s4id perodyelotime ismiiieient tpdeersase seidhponent

t oget her %Q?xigto?FﬂgﬁistH@ciis%ﬁ;rﬁr@Jt'ﬂ%k’ﬂb&‘(ﬂ'Soi’/é one that is sufficient to

decrease t ve

11.  The process of embodiment 8 wherein in said contacting step (a), said trisulfide isoform
is contacted with said cysteine for a period of time sufficient to decrease said amount of

said trisulfide isoform by at least about 10%.

12.  The process of embodinient 11 wherein said period of time is sufficient to decrease said

amount of said trisulfide isoform by at least about 50%.
13.  The process of embodiment 1 wherein said mercapto compound is provided in a buffer.
14.  The process of embodiment 2 wherein said mercapto compound is provided in a buffer.

15.  The process of embodimeént 7 wherein said cysteine or combination of cysteine and

cystine is provided in a buffer.

16.  The process of embodiment 8 wherein said cysteine or combination of cysteine and

cystine is provided in a buffer.



des-phe isoforminpurity,. preferably w thout degrading (or substantially
degrading) the yield of growh hornonegsMVetal salt(s) suitable for use
with the present invention include, but are not limted to, alkali earth
met al sWQR¥/03131kal i ne earth nmetal salt(s), transiti ACTRES2893/036498(s) and
conbi nations thereof. Preferred netal salts suitable for use wth the
present invention include, but are not limted to, potassium phosphate,

pot assi um acet ate, sodi um phosphate, sodium acetate, zinc chloride, and
conbi nations thereof. O her suitable netal salts for use with the present

i nv o) gg%p% I‘gﬁ}g&ﬁl )Y Bad Wefrekhakalex, 12th
Edi '?ﬁ)n @%ﬂ%ﬁ%%ﬁ%&@%&??% Mer c for%%&ac gs(e# (g)r gﬁ%uu c Category and
Bi ol ogi cdhitiabeambingd qystgine ambcysﬁnmngelt(am ef at 1@le4me NEmMGENT") | '
Wi t ehouse Station, NJ (1996) and each and every subsequent edition to date
thereof;. (2) Rem ngton's Pharnmaceutical Sciences, 161 Ed. Arthur Gsol
(Edi1&r) ,Tmm&cesPuf)élhlsdﬂmelt@G whefeis before skidreoatattueystep (o), 940 buffarhasanh and
every subseguent. edjtion to _date thereof; %ﬁ) The Unbte St at es

Phar nacop@f! C%E@nﬁL%fSWﬁn d gyshine poncentgipn of af leastiabgut, 9.4 0Mph 4 racopei al
Conventi on, Inc Rockville, Maryland (1985) and each and every subsequent

edition to date thereof (4) SIGVA, Biochemcals and Reagents for Life
Sci ebe ﬁEhfearq,ehss of.embodjment 37 whesein ssaidyinitial ueambineglo oysteims pnd xEties)

Al dri ch, dhoo borat ory Equi pnent, M | waukee,
W sconsi n% 988;1?5 %@8%{3%@?&% Ions thereof. 28 , WD 2004/031213

PCT/ US2003/ 026498 O suitable netal salts for use with the present

i nveptio odi um a and at i hereof a

pr efg‘ﬁregTﬁerRB°°§?F38ﬁteg’g’f’3W§P§T Vé?flg)saé(gll?lh O‘?)‘P STERY B2 h pr esent

i nventi oncﬁmob@mhbmumlas&ﬂm,@mf| cient to decrease the des-phe
isoform inpurity by at | east about 10% of its highest concentration (or
its highest average concentration, where nultiple batches are averaged)
fornmpd. Praé @by of tenﬁ,odﬁfemqu ewhé}e,hhel&riﬂuat cOthbib&E cPfisine AR dysRAOT M
inmpurity i's ['east about 20% 30% 40 Oq or 50% respectively, of its highest
concent r ateuspntrasioniis omjahemt d mfite aheye SaBMecent rati on) formed The initi al
concentration of nmetal salt (e.g., sodium phosphat e) suitable for use with

the present invention is preferably at |east about 0.1 nM from about 1 nM
to aBdut Tbe pmedess of rendiodiment 20\wherembenid initiel smnbmpd) reysteine and Cystine

concentration is from about 1 mM to about 5 mM.

23.  The process of embodiment 13 wherein said buffer is selected from the group consisting
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

24.  The process of embodiment 14 wherein said buffer is selected from the group consisting
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

25.  The process of embodiment 15 wherein said buffer is selected from the group consisting
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

26.  The process of embodiment 16 wherein said buffer is selected from the group consisting
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

.27 The process of embodiment 23 wherein said buffer comprises Tris.



about. 5 mMM.to about 175 mM from about 10 mMto about 150 mM or from about
25 to about 100 mM respectively. |t ig3preferred to provide the netal

salt in dshlEizidionever, sodi um phosphate can act  begRy’%iedi0kdibd er and a
suitable metal salt. However, additional suitable netal salt(s) may be
added to the sodi um phosphate buffer. Preferably, the buffer is one that is
suitable for use with the present invention, i.e., does not prevent the
formati on of the B-2036 protein conponent or degrade it once it is forned
Sui tabl e buffers for use in connection with the present invention include,
but are not limted to, Tris, phosphate HEPES, citric acid, triethylam ne,
.and | pg stipe cesggpenggog{n%nq gﬁeﬂsgjfdbgﬁg;&hﬁg&oﬁﬁlratl on is fromabout 1

mv to about 200 mM nore pre erab romabout 5 mMto about. 100 mM even
nore preferably from about 8 mvlto about 70 mM and nost preferably from
+ about ,40 0 . SUit uf y be used.

Pr ef e%%bl ;‘MC %%ggﬁ n?%rdg%%l}% I Cl élr@%te?cuullw Sglfn‘yahe pH of the growth
medi um anyvvhere in the range from about 4 to about 9, fromabout 4.5 to
about _ 7. or from ut t o about 7. respecti.vely. After the netal
sal t ?’é pr DRARIRGESS ?’OWWW 26 gtherefp sajdebuliet eomRUISRs, Blis-wher e t he NaP sol uti on
acts both as the rretal salt and the buffer), the ambunt of the netal salt
in the buffer (or solution also acting as the buffer shoul d be such

that 2he nbheprosass pﬁeraboémentr%ﬂ weherein afiertsaid coplagtingosten; (82 saithTes bfferdhag vy h
hor none pr fnﬂﬂo about 10,000. Alternatively,
t he nol alro ?Zﬁ%bn%?n IEGF%%UO% { arfaltia}t%ltlt Oséz‘;?l\q'to the noles of growth Y

hor mone protei.n (e.g., may be from about 300 to about 10,000, from

about ;500 bo ver.
29 WO° 004? %‘%g‘%g @#@@’éﬁ‘%&&%ﬁz@%@" ypl qo‘fm?m‘?%f% gaﬁ?f’??g,ﬂéﬁ B act (to
decr ease t &ri¢ esrebntedtioh fi®ntlatsoup henM &odboot200mML i ty)  bet ween the rret al
salt(s) and the growth hornone protein (e.g., hGd (within or fromthe host
cell (s) has been conpleted), the growh hornone protein in the buffer has a

concengr at TR prot&Flof @RMudin{ent 3 Mheieint 2idDOYEondbntiBiONis frérh @BdRNOUHMIS Mo/ m
to about Sabngésna, or fromabout 1 ng/m to about 5 ng/m, respectively.
out 50 mM. } :

34.  The process of embodiment 32 wherein said Tris concentration is from about 10 mM to
about 50 mM.

35. The process of embodiment 1 wherein said growth hormone antagonist polypeptide
comprises B-2036 of [SEQ. ID. NO. 1].

36.  The process of embodiment 2 wherein said growth hormone antagonist polypeptide
comprises B-2036 of [SEQ. ID. NO. 1].

37.  The process of embodiment 25 wherein said growth hormone antagonist polypeptide
comprises B-2036 of [SEQ. ID. NO. 1].

38.  The process of embodiment 26 wherein said growth hormone antagonist polypeptide
comprises B-2036 of [SEQ. ID. NO. 1].



Furthernore, the tenperature range of the growmh nmediumtogether with the
buffer, the netal salt(s) and its otheggcontents including, but not

i nited to, the growth hornone protein, preferably should be naintained at
a t enpeM@a0813% about OC to about 35C after the netBGT/USAPVORYS peen
added to the host cell (s) or lysate thereof containing the growh hornone
protein. Also, preferably, the tenperature of the host cell(s) and/or

| ysate therefromcontaining the growth hornone protein.is maintained from
about 1C to about 15c from about 2C to about 10C, or from about 2C to
about39] 5C THeg2RR64 dfegibydint¥at 58 WherkinRffle SANBARAVHAS btep (ra)V\satimbﬁﬁb? hadBd al sal t

(e.g., NaP), the tenperature of the honpgenate may rise, is inportant to
note t hat m@ﬁ&@mm@mﬁﬁeemﬁmmmhmvfmﬁ@m%% me%out 40+ C. As
such, it is desirable to maintain the tenperature of the honobgenate (i.e.,
contai ning host cells, gromh nmedium buffer, netal salt, growth hornone |
pr ot e, aTtnhpnpxte’smf&lnibpdinmnt&bWhemhrmaeb;d éomac)tingtstea (2)e spe bufiferhas be| ow t he
protein denatyration tenperajure of w none Addi tionally,
t he cont adt® bbxgg\%g%g ﬁ‘é‘{ 5%0%16‘?3531?3 %FF{M netal salt
shoul d be for a tinme suffici ent to decrease the | evel of the des-phe

i soform i rr_ﬁprl ty. Exenplary suitable contact tinmes for decreasing the
| evel4 RIRGes Aleembadiment 37 hergin gaid ﬁ@tableatyél ofsysigine and gysting ip §3id 30

mi nut es fguRiey ah@Wdid B- mbéfaeaéamoﬁ&uﬂ@%?t af Phavk LH0HP Mo Sf RSl Soft O

about 15 hours, respectively i call sufficient contact between
t he net al mhq@)cyamew@sgmmmﬂmwmqoﬂrm@bwt OtHe abowtfl@P0.cont ai ni ng
the sane has a volunme fromabout 1 liter to about 5,000 liters, from about
100 liters to about 2,000 liters, or from200 liters to about 1,500 liters,
resped.i veThe pr'@:dse of grabaiiméentr38 W]lmbmmm;l chmbixhitiombEcystinedandi aystinedn tsaidt

uch a5 m GG bt BATaS AR ety s Erelhibthe mL GO Rat <RI Rebordifes B ont 1o

forma homﬁ@iﬁﬁd&yﬁbiﬁbuﬁ&c)(sﬂﬁe fdiﬁolb@&fB—Qﬂidfr&&xabbﬁﬁﬁS@dbb&trmf) buffer,
nmetal salt(s), the growth hornone protein and any other conponents in the

growth medium while mnimzing the anount of foam ng that nay be forned.
Thoseqpf orgld fiEdts & %kednﬁo&.ﬁ@nt FIaRdrtin aﬁexts%mo%c%@steﬁ @ gﬁi‘dl B-26%¥ inf6aid Ng
be

rate shoul d. Qobvi ously, the mxing rate shoul . WD 2004/ 031213
PCT/ US200 3buffas haga B-2036 concentration from about (.1 mg/ml to about 30 mg/ml.

44.  The process of embodiment 38 wherein after said contacting step (a) said B-2036 in said
buffer has a B-2036 concentration from about (1.1 mg/ml to about 30 mg/ml.

45.  The process of embodiment 43 wherein said B-2036 concentration is from about 0.5
mg/ml to about 20 mg/ml.

46.  The process of embodiment 44 wherein said B-2036 concentration is from about 0.5
mg/ml to about 20 mg/ml.

47.  The method of embodiment 45 wherein said B-2036 concentration is from about 1 mg/m!
to about 10 mg/ml.

48.  The method of embodiment 46 wherein said B-2036 concentfétion is from about 1 mg/ml
to about 10 mg/ml. A



suchvthat the tenperature is maintained in the above-noted ranges and any
degradation of the growth hornone prot@sn conponent is mnimzed. OF THE

| NVENTION 1 A process for decreasing the amount of an inpurity produced in
reconbi ndYP209483M2t3 i on of a growt h hornone ant agoni st PEBIUSRII0REES | n
genetically nodified host cells, the process conprising the step of (a)
contacting with said inpurity under sufficient conditions a nmercapto
conmpound to decrease said anount of said inmpurity, wherein said inpurity is
a trisulfide isoformof said polypeptide. 2. The process of enbodi nent |
further conprising the step of. (b) growing said host cells to produce said
pol ypeptide, wherein said growing is conducted either before or during

sai d 4%nt dbheipmorest afien{ballimest 3 Twkerpinadtes siidbéontatnglstepe(a) said bufferrhas apbhpri si ng
t he step : rifving said polypeptide to yield a purified
polypepti3%¥ng&£*ﬁg°ﬂ%%tgss of enbodi ment 3 further conprising the step of:
(d) pegylating said purified pol ypeptide. 5. The process of enbodi nent 2
wherein said nercapto conmpound is selected fromthe h‘Srq -onsi stiI_Pg of

sul fitles, Hhepregess offaabodiment 3¢ whers heaideontagting step emﬁ% ifer hasap

mer capt oet L@t B dpboerythritol, tris(2-carboxyethyl). phosphine

hydr ochl or%,%lggg?g?éﬁg?' and cysteine in conbination with cystine. 6. The
process of enbodi ment 1 wherein said nmercapto conmpound is selected fromthe

gr oupz€onsi-st i ng of | f.ite ut at hi 2, et a- nol ,
i thi D% hr ol Tegprosest of cibotiment 49 Whereid sAid i is o °Fqﬁ§?°0£b?’?‘|£g »-car boxyet hyl )
phosphi ne hydrochl oride, cysteine, and cysteine in conbination with

tipe. VWO 2004/031213 | US2003/ 4 /.. T f enbodi t 5
Whr ot salte IECRPt BB E TR et e iesl BB RS nac on of

cystei ne and cystine. '

53.  The process of embodiment 37 wherein said buffer and said B-2036 are maintained at a
temperature from about 0°C to about 25°C after said contacting step (a).

54.  The process of embodiment 38 wherein said buffer and said B-2036 are maintained at a |
temperature from about 0°C to about 25°C after said contacting step (a).

55.  The process of embodiment 53 wherein said temnperature is from about 2°C to about 8°C.
56.  Theprocess of embodiment 54 wherein said temperature is from about 2°C to about 8°C.

57.  The process of embodiment 37 wherein said contacting step (a) is conducted for a time of

at least about 30 minutes.

58.  The process of embodiment 38 wherein said contacting step (a) is conducted for a time of

at least about 30 minutes,
50. The process of embodiment 57 wherein said time is from about 1 hour to about 24 hou._rs.

60. The process of embo'dilﬁén"t 58 whereiﬁ said time is from about 1 hour to about 24 hours.



8. The process of enbodi nent 6 wherein said nmercapto conmpound conprises |,
cysteine or a conbination of cysteine agg,6 cystine. 9. The process of
enbodi ment 7 wherein in said contacting step (a), said trisulfide isoform

i s cont VP8P H3sai d cysteine or conmbination of cystBEHESANH0Z6Y i ne for
a period of tinme sufficient to decrease said anount of said trisulfide

i soform by at |east about 10% 10. The process of enbodi nent 9 wherein said
period of time is sufficient to decrease said amount of said trisulfide

i soform by at |east about 50% 11. The process of enbodinment 8 wherein in

sai d£.0Nt FEd §188kss b Ebdliment 30 WhidejrSilld fiHE s Rdph QB 1 hewGBAbAE UG L h sai d

cysteine for a period of tinme sufficient to decrease said anount of said
trisulfide isoformby at |east about 10% 12. The process of enbodi nent 11

whergyn s ' | i ici@nktg . i of said
i o antd bt B pbodih 0 b St ;UG i Bl S0 TG0 by ATUE, T 07
wherein said nercapto conpound is provided in a buffer. 14. The process of
enbodj nent, 2 wher ei.n sai.d tq c ound i s .provided. ffer, 15.
The Bhocelte PCERaPRaimer Fhaiern a8 W aiEne Sgr (3 SO BaptR Bie
cyst ei ne- Baffer hay & vbRhelffonPatdut FEWD hbbueséuff.er. 16. The process of _
enbodi nent 8 wherein said cysteine or conbination of cysteine and cystine

is provided in a buffer. 32, WO 2004/ 031213 PCTI US2003/ 026498 17. The
Procegs ofnep, Qgﬁsfﬁ?%ﬂb& Se&rﬁ%rgﬁfaﬁéxesﬁ@kcgn&%ﬂ%%%k@%aﬁltﬁfléof@%r sandt! d
nd cystin

buffer has a Initial conmblned cystelrne a oncentration of at
| east abobeff@ has aivblup® frofinabout blds sbat 580thlbdi nent 16 wherein before said
contacting step (a), said buffer has an initial conbined cysteine and
cystine concentration of at |east about 0.1 mM 19.. The process of
enbodsmenThd prosksrof iembsdin@nt 63 whepédin §4idPolaa@ i€ foimaibost 18Ictocabstt 500 L.
concentration is fromabout 0.1 nMto about 10 M 20. The process of
enbodi nent 18 wherein said initial conbined cysteine and cystine

concesy r aTheprocessiof embadifticht 6 wheidth k4ld 36RHe id BofMbout 10 L to about 500 L.
67.  The process of embodiment 65 wherein said volume is from about 100 L to about 300 L.
68.  The process of embodiment 66 wherein said volume is from about 100 L to about 300 L.

69. A process for decreasing the amount of an inipuri_ty produced in reéombin’ant production
of a growth hormone antagonist polypeptide in genetically modified host cells containing
cellular component(s), the process cbmpri_sing the step of: ‘

(a) contacting, a chelating agent under sufficient conditions with (1) said
impurity, (2) said growth hormone antagonist polypeptide, (3) said cellular
component(s) and (4) combinations thereof to decrease said amount of
said impurity, |

wherein said impurity is a trisulfide isoform of said polypeptide.

70.  The process of embodiment 69 further comprising the step of:
(b)  growing said host cells to produce said polypeptide, wherein said growing

is conducted either before or during said contacting step (a).



21. The process of enbodi nent 19 wherein said initial conbined cysteine and
cystine concentration is fromabout 1 gMto about 5 "M 22. The process of
enbodi meRp 4GapAasei n said initial conbined cysteine aie63583/026498
~concentration 1s fromabout | mMto about 5 M 23. The process of

enbodi nent 13 wherein said buffer is selected. fromthe group consisting

of Tris, phosphate, HEPES, citric acid, triethylam ne, and bistidine. 24.
The process of enbodi rrent 14 wherein said buffer is selected fromthe group
consi tin of Tris hosp ate HEPES, citric acid, triethylamne, and

hi sti S’mWf e UHBePRErsng HeRItBOE n said buffer is sel ected
fromthe group onsi lt,%,ﬁ% ktric acid,
triethylam ne, gnd i st dine. %E&%E@%ﬁlg@@ﬁg@ oéilghent 16 wherein said
buffer is selected fromthe gr oup COI’ISI sting of Tris, phosphate, HEPES,

Citri«4, aci .The process of enbodi nent
23 Wn‘gzr ei n'ﬂ-is %(EF gst&y %F?ses r sgh%'ﬁg%?%(f 4/ 031213 PCT/ US2003/ 026498
28. The procesddpf @amnmg&aﬁpﬁﬁﬁwmﬁjepu&aal d buffer conprises Tris. 29.
The process of enbodi nent 25 wherein said buffer conprises Tris. 30. The
process of enbodi mrent 24 wherein said buffer conprises Tris. 31. The
process OfTIRHISEHs§ BN mBUIMBR B ﬂh&éxﬁ%&d&ﬁbldhﬁg)%ﬂ AE s kel o & godgl Tris
buffer has a Tris _concentration fromabout 1 to about 200 mM 32. The
process ofwéﬁMvaﬁQT“ﬂ@%ra@dP"?ﬁ er said contacting step (a) said Tris
buffer has a Tris concentration fromabout 1 nMto about 200 M 33. The

process of enbodi nent 31 wherein said Tris concentration is from about 10
mM t 074.aboThe Bocestof sabodimentfwberein shidehilatingragant Soseldstedefrom s growhi s

concentr at about 50 mMM 35. The process of
ek A R

enbodi nment I'mone ant agoni st pol ypept| de conprises
B- 2036 of [SEQ ID NO 1].

75.  The process of embodiment 73 wherein said chelatmg agent comprises EDTA.

76.  The process of embodiment 74 wherein said chelating agent comprises EDTA.

77.  The process of embodiment 75 wherein in said contacting step (a), said trisulfide isoform
is contacted with said EDTA for a period of time sufficient to decrease said amount of
said trisulfide isoform by at least about 10%.

78.  The process of embodiment 77 wherein said period of time is sufficient to decrease said

amount of said trisulfide isoform by at least about 50%.

. 79.  The process of embodiment 76 wherein in said contacting step (a), said u‘isulﬁde isoform
is contacted with said EDTA for a period of time sufficient to decrease said amount of

said trisulfide isoform by at least about 10%.
80.  The process of embodiment 79 wherein said period of time is sufficient to decrease said

amount of said trisulfide isoform by at least about 50%.

81. The process of embodiment 69 wherein said chelating agent is provided in a buffer.



36. The process of enbodi nent 2 wherein said. growh hornone antagaqni st

pol ypeptide conprises B- 2036 of [SEQ. 138 ,NO. 1]. 37. The process of
enbodi e rein said growh hornone antagoni st paql onpri ses
B- 2036 OW"[éW% NO. 1]. 38. The process of enbodi rrgﬁﬁﬁgg"%ﬁgfﬂa n said
growt h hornone ant agoni st pol ypeptide conprises B-2036 of [SEQ ID. NG
1]. 34, WD 2004/031213 PCT/ US20031026498 39. The process of enbodi nent 38
wherein beforesaid contacting step (a), said buffer has an initial

~conbi ned cysteine and cystine concentration of at |east about 0.1 nmM 40.
The process of enbodi nent 37 wherein before said contacting step (a), said

buf f ha an i nitial conbipned c teln and cystine | centr tion of at

I easgzabo r%emfe@%o thqﬂb E‘Wﬂ:ﬁ’@aﬁé‘ﬁt‘ SHY 3 Uil g

conbi nati on of cysteine and cystine |n said buffer and said B-2036 before
said contacting step (a) have a nolar ratio of noles of conbined cysteine
and st i nidepepcess f smbpdimepb 2B whereimsald ST Aisproddedipabuffeno. 42. The
process of enbodi nent 38 wherein said conbination of cysteine and cystine
in said buffer and said B-2036 and before said contacting step (a) have a
mol ar84. at i Thegploaesd efenbbdinsmiB6 whereimysaid BDRA mtoviget induffer.nol es of B- 2036
fromabout 0.5 to about 1000. 43.. The process of embodi ment 37 wherein
after said contacting step (a) said B-2036 in said buffer has a B-2036

concesy, r atTHRIprbéeasnof BABbditheht wkdﬁbrehpbé‘&@%hd%n@ig% steﬁ‘( , baid BDDAdsS of

enbodi nent 38 wherein after said contactin sal B-2036 in said
buf f er hasSaid byfiephes aainitial EPEA corceniralinnoba AmMo about 30 my/ni.

45. The process of enbodi nment 43 Wherel n said B-2036 concentration is from
about 0.5 ng/m to about 20 46. The process of enbodi nent 44
wher et saThf mocwss of embediment 8 therem before saisbenntatisg steg/(8). seid BRBAino0

my/ i . sa{h%e;eﬁnpmgoﬁg%ggp?goc%ﬁ&},ﬁ&n%{ﬁwaﬁ@dteo@:ﬁﬂéG concentration is

from about

87.  The process of embodiment 85 wherein said initial EDTA concentration is from about
0.01 mM to about 100 mM.

88. The process of embodiment 86 wherein said initial EDTA concentration is from about
0.01 tho about 100 mM. ‘

.89.  The process of embodiment 87 wherein said initial EDTA concentration is from about 0.1
mM to about 20 mM.

90.  The process of embodiment 87 wherein said initial EDTA concentration is from about 0.1
" mM to about 20 mM.

91. The process of embodiment 89 wherein said initial EDTA concentration i$ from about 2
mM to about 10 mM.

92.  The process of embodiment 89 wherein said initial EDTA concentration is from about 2 '
mM to about 10 mM. ’



48. The nethod of enbodi nent 46 wherein said B-2036 concentration is from
about 1 ng/m to about 10 mg/m . I, 35 240 2004/031213 PCT/ US2003/ 026498

49. The gvrocess of enbodi ment 37 wherein after said contacti ngl stego (a)
sai d buf P2MYBIZ3H from about 6 to about 9. 50. ThePHFUSHYYOWH

enbodi ment 38 wherein after said contacting step (a) said buffer has a pH
fromabout 6 to about 9. 51. The process of enbodi nent 49 wherein said pH
is fromabout 7.5 to about 8.5. 52. The process of enbodi nent 50 wherein
said pHis fromabout 7.5 to about 8.5. 53. The process of enbodi nent 37

wher @30 sathd phatfebsedf epibddifiingls BwREeh saidehuiel Risalested fiom the gtapenditiige from
about OC tq _about 25C after said contacting step (@). 54. The process of

embodi mentof Fgisaphepnbirts, HEPES sitris atiddrgthylaminepanddngiidiiee g nt ai ned at a

tenperature from about OC to about 25C after said contacting step (a). 55.
The process of enbodi nent 53 wherein said tenperature i s fromabout 2C to
about948C. Thg@roceseofpnbodisnent 82 whibrsth saichbulfen isdelseiefl froshthe greupropsistinge i s

f rom about t t 57.. The pr Ss._O ﬁ;m?ﬂi nt 37 wherein said
cont acti ngffs 5&%%@%%@%%11%?83“&&%6@1 fafnﬁtwlg’%ﬂ a eréra'ist about 30 m nutes.
58. The process of enbodi nent 38 wherein said contacting step (a) is

cond ed for a ti f .at |east about. 30 mnutes.. 59, The process. of
ebodtent rvwé%gﬁ? shodiment 87 hewy %%4&%@6&561’@?%&0% the S5 OB SHRRI 5. 60.

The pr Oceﬁﬁﬂs,ﬁ{%ﬁiéjﬁﬂPEggéim%Eﬂiﬂie&@rﬁiﬁé Bkd histidii@m about 1 hour to
about 24 hours. , WO 200411131213 PCTI US20031026498 61. The process of
enbodi nent 59 wherein said tine is fromabout 1 hour to about 4 hours. 62.

The ce ' i ' is | Sodf dorRHAe t O
Tboul 6 hotheProsgb e uiiim edlitefid s i hitrdr Eeliohed SRRy Lonkhife
cont act i ngofSirisppiosphatea HEPBS2G8® acid, grieithylamine, and histidine.

97.  Theprocess of embodi;lient 93 wherein said buffer comprises Tris.
98.  The process of embodiment 96 wherein said buffer comprises Tris.
99.  The process of embodiment 95 wherein said buffer coﬁpﬁses Tris.
100. The process of embodiment 94 wherein said buffer comprises Tris.

101. The process of embodiment 99 wherein after said contacting step (a) said Tris buffer has
a Tris concentration from about 1 mM to about 200 mM.

102. The process of embodiment 98 wherein after said contacting step (a) said Tris buffer has
a Tris concentration from about 1 mM to about 200 mM.

103. The process of embodiment 101 wherein said Tris concentration is from about 10 mM to
about 50 mM.

104. The process of embodiment 102 wherein said Tris concentration is from about 10 mM to
about 50 mM.



buffer has a volume fromabout | L to about 5000 L. 64. The process of .
enbodi ment 38 wherein after said contaciggng step (a) said B-2036 in sai d

buf fer kesmsdPi2gsre fromabout .1 L to about 5000 L. Gppnidreosanessss of
enbodi ment 63 wherein said volune is fromabout 10 L to about 500 L. 66.

The process of enbodi nent 64 wherein said volume is fromabout 10 L to
about 500 L. 67. The process of enbodi nent 65 wherein said volune is from
about 100 L to about 300 L. 68. The process of enbodi nent 66 wherein said
volune is fromabout 100 L to about 300 L. 69. A process for decreasing the
anount of an inpurity produced in reconbi nant production of a growh

hor nipRe  area5apL ofpéﬁ&%ﬁﬁxmn{ 6 W Sl§kre9§ ek hTRILE 1256 oBRARL R&%ép%de

containing ‘cellular nponent t he ocess conpri SI ng the step of: (a)
cont act i rvgn@ﬁéw-a%@gf[sﬁanm Mdﬂ sufficient conditions with (1) sai d
impurity, (2) said growth hornone antagoni st pol ypeptide, (3) said cellular-
conponent (s) and (4) conbinations thereof to decrease said anmount of said
i mpukQ6t y, Thehproeess afaérabadifient i70 ywhedeil shidi grovith Hermomefamtaponist palygeptide

pol ypept.i de odi ment 69 further conprising the step

of : * (b) gﬁ*’m’ﬁaﬂééﬁgﬁ Eﬁ@&ﬁiﬁ?lﬁo'ﬁﬂbpr oduce sai d pol ypeptide, wherein said

growing is conducted either before or during said contacting step (a). 37
WO 2004/ 031213 PCT/ US2003/ 026498 71. The process of enbodi ment 70 further
conpi7si nkhe processeqf errbodjmpent ﬁérwh«;rplngsa@amwi% lboyseqme; aptagapisy pelvecefidsur i f i ed

pol ypept| m od| ment 71 further conprising the step
of . (d) ‘g’?’&”’% F?ggggf rifl ed pol ypeptide. 73. The process of

enbodi nent 70 wherein sai d chel atl ng agent is selected fromthe group

cons of EDTA.. E 74, The cess of enbhodi

wior S SEhebropeeot P ARRN 0. bErin: Pid PR ERESY, Hiipfoiad Tolpehud
comprises B-2036 of [SEQ. ID. NO. 1].

109. The process of embodiment 107 wherein said EI)TA is provided in a buffer and wherein
before said conmtacting step (a), said EDTA in said buffer has an initial EDTA
concentration of at least about 0.01 mM.

110. The process of embodiment 108 wherein said EDTA is provided in a buffer and wherein
before said contacting step (a), said EDTA in said buffer has an initial EDTA
concentration of at least about 0.01 mM.

111.  The process of embodiment 107 wherein said EDTA in said buffer and said B-2036
before said contacting step (a) have a molar ratio of moles of EDTA to moles of B-2036
from about 1 to about 1,000.

112. The process of embodiment 108 wherein said EDTA in said buffer and said B-2036
before said contacting step (a) have a molar ratio of moles of EDTA. to moles of B-2036

from about 1 to about 1,000.

113.  The process of embodiment 111 wherein said molar ratio is from about 20 to about 1,000.



consi'sting of EDTA, EGTA, and DTPA. 75. The process of enbodi nent 73
wherein said chel ati ng agent conprises BHATA. 76. The process of enbodi rrent
74 wher ei | ati ng agent conprises EDTA. 77.

enbodrnegﬁoggh&%%?grn in said contacting step (a), sar% trrs&ﬁéﬁge i sof orm
is contacted with said EDTA for a period of time sufficient to decrease
said anount of said trisulfide isoformby at |east about 10% 78. The
process of enbodi ment 77 wherein said period of tinme is sufficient to
decrease said anmount of said trisulfide isoforin by at |east about 50%
79. THé. pridemsecess ofembodinrahl 12herginesaid molanratigiisifrom abews20rtg akaue h.008) | sai d
trisulfide isoform is contacted with said EDTA for a period of tine
sufficient to decrease said amount of said trisulfide isoformby at |east
about 1150 % T @rockheofribodingeno | 13avien sadimolad ratiods fom abantdbOpeabad 260. tine is
sufficient to decrease said anount of said trisulfide isoformby at |east
about 50% 81. The process of enbodi nent 69 wherein said chelating agent is
provi ded i Thedrédshs 6 embdaimeAP] ZORREs dadd o tatibiSRBRAILOLONNAS aBaut 230le pr ocess
of enbodi ment 70 wherein said chelating agent is provided in a buffer. 83.
The process of enbodi nent 75 wherein said EDTA is provided in a buffer. 84.
The p e ek I er. 8b5.
The ppglge??egjfm%odl ment %lglmhereg%lﬁag%sglrd?;s{ﬁf ta%:t&l&ﬁg Zgggplp%%(§ sai d
EDTA i n  Swififgr basf § Br20BGsorsantration froin aBOTA. lcmglend rio alailt%mgf’mht | east about
0.01 mM 86. The process of enbodi nent 84 wherein before said contacting
step (a), said EDTAin said buffer has an initial EDTA concentration of at
| east 180 UFhe(prOdesstdf entbbdiniént 108 whereis aftér @iﬂmdtanﬁxﬁgstétﬁ(aD\MdBi-m%ém shidni ti al
EDTA concentfration_i rom about 88. The process
of enbodi é éﬁ@%ﬁm¥§WﬁmPﬂﬁPpﬁgmﬁE%L @?5388ﬁ9%§ from about

0.01 mMMto about 100 MM 89. The process of enbodl ment 87 V\/nerel n said

initial ED concentratiaon is fromabout 0.1
? 'E:ﬁaé process of embodiment 117 wherem sa1d B-2036 concentration is from about 0.5

mg/ml to about 5 mg/ml.

120. The process of embodiment 118 wherein said B-2036 concentration is from about 0.5
mg/ml to about 5 mg/ml.

121. The process of embodiment 107 wherein after said contacting step (a) said buffer has a
pH from about 6 to about 9. - o

122. The process of embodiment 108 wherein after said contacting step (a) said buffer has a-
pH from about 6 to about 9.

123. The process of embodiment 121 wherein said pH is from about 6.5 to about 7.5.
124. The process of embodiment 122 wherein said pH is from about 6.5 to about 7.5.

125. The process of embodiment 107 wherein said buffer and said B-2036 are maintained at a
temperature from about 0°C to about 35°C after said contacting step (a).



mM to about 20 mM 90. The process of enbodi nent 87 wherein said i,nitial.
EDTA concentration is fromabout 0:1., ndpto about 20 mMM 91. The process of
enbodi nent 89 wherein said initial EDTA concentration is fromabout 2 nM

t o abouWOLmO#MA12B?. The process of enbodi nent 89 wher AQT/BS20e8/026H981 al EDTA
concentration is fromabout 2 mMto about 10 M 39 WD 2004/031213

PCT/ U52003/ 026498 93. The process of enbodi nent 81 wherein said buffer is
selected fromthe group consisting of Tris, phosphate, HEPES, citric acid,
triethylam ne; and bi stidine. 94. The process of enbodi ment 82 wher ein said

buf feig. | SIRekGete Qﬂ@ IbukfePghd Qfd BY ealple) at HIEPES,
citric aci d%t riet h bg%‘%&‘l@é gﬂgﬁe I ne. gn5 Th%zg‘?%cess 0 nbodl ment 83
wher ei n stanpbrﬁ:fa‘fmmabmﬁé?(émﬂﬂuﬁiﬁmaﬁbﬁagimtacnngm:p(a)ng of Tris, g

phosphate, HEPES; citric acid, triethylamne, and histidine. 96. The
process of enbodi ment 84 wherein said buffer is selected fromthe group

cConsiBf i Mehe gﬁ;gce-& b8 emﬂgﬁﬁﬁﬁfi; ﬁﬁ%m&&ﬁf € ildfrof 4 lﬁ:‘u@!*’ 'EB Bboutand

hi stidi ne. . The process o I ment vvherel n sai buf conpri ses
Tris. 985°Che process of enbodi nent 96 wherein said buffer corrpri ses Tris.
99. The process of enbodi nent 95 wherein said buffer conprises Tris. 100.
The process of enbodi nent 94 wherein said buffer conprises Tris. 101. The

Processs OfheSproRdh B8 RinbS@inMae 1 86 mhé;fe&pgal@aanﬂ)efa%&a@hbﬂﬂaﬁaﬁrz°é% aBautd Tris

buffer has "a Tris concentration fromabout 1 nMto about 200 102. The
process ofS°€@nbodi nent 98 wherein after said contacting step (a) said Tris
buffer has a Tris concentration fromabout 1 nMto about 200 nM 103. The
process of enbodi ment 101 wherein said Tris concentration is from about 10

MM t 029, abTié pfoBestdf eihB4dinbRe]1 07 WEG6S sail c@ﬂfﬁ&ﬂig%(a)’lﬁ?cohhﬁtﬁ! for stk Tris

concentrattj on is fromabout 10 MM to
from about 1 hour to about 48 hours.

130. The process of embodiment 108 wherein said céntacting step (a) is conducted for a time

of from about 1 hour to about 48 hours.

131. The process of embodimeﬁt 129 wherein said time is from about 5 hours to about 15

hours.

132. The process of embodiment 130 wherein said time is from about 5 hours to about 15

hours.

133. The process of embodiment 107 wherein after said éontacﬁn_g step (a) said B-2036 in said
buffer has a volume from about 1 L to about 5000 L.

134. The process of eﬁabodiment 108 wherein after said contacting step (a) said B-2036 in said
buffer has a volume from about 1 L to about 5000 L.

135. The process of embodiment 133 wherein said volume is from about 200 L to about 1500
L ,



about- 50 MM 40. WO 2004/031213 PCT/ US2003/ 026498 105. The process of
enbodi nent 69 wherein said growth hornong3ant agoni st pol ypeptide conprises
B-2036 of [SEQ ID. NO 1]. 106. The process of enbodi ment 70 wherein said
growt h hoVHBAY/3R13goni st pol ypeptide conprises B- 2036PGHUSBED26498. NO
1]. 107. The' process of enbodi ment 95 wherein said growh hornone

ant agoni st pol ypepti.de conprises B-2036 of [SEQ ID. NO 1]. 108. The
process of enbodi ment 96 wherein said grow h hornone antagoni st pol ypepti de
conprises B-2036 of [SEQ ID. NO 1]. 109. The process of enbodi nent 107
wher qi3g, St | @ledefd iR 4 ol 2 21560
contactin stpggz(éad)f%dggi d ﬁbﬁ ‘P]?]é%lg:%ﬁg’m‘u%&?s %ggf%r? i nqaﬁ'g&%TAﬁ
concentrati4-on of at |east about 0.01 mM 110. The process of enbodi nent 108
wherein said EDTA is provided in a buffer and wherein before said
contacting step (a), said EDTA in said buffer has an initial EDTA

concdi3fr atA proces fart ddcrasihg thecitioutt éFlanriMpurdty/Jprodhloed ji rocastsinaift pesdoctibnment 107
wherein said EDTA . in said buffer_ and, said B-2Q36 fore sajd contacting
step (a) PEGETPHBOLpon sptagoniFt RplypeRtidsiin genes ?}B‘fb"ﬁg‘{)%?“ Be-qu’%tamﬂ%m about

"1lto aboutcenulmmpl;g&t(sjl;lﬂgegﬁﬁ%g@@ﬁn@{si@rm@ggmt 108 wherein said EDTA in

said buffer and said B-203 efore said _contacting step (a), _have_a nol ar

ratio of noles ®f EpAmlactips Fonetsl it wdermgicignt genditienswith ¢1g said dwpurityooo.
113. The process of [ 1 rej 2 I afigh Ogak P Jdell@gy about
20 to about 1, 000. %”QE\E}\% g%’(%‘o 1 @P%[%@@géog;gﬁg 4%86(?14%@%3 process of
enbodi ment 112 wher epmpawnt{s)naidafd) catmbinationsf theneofibodecre@e tsaid syt ©f 000.

'115. The process of _gpbodi yent 113 wherein said nolar ratio is from about
50 to about 250. Smﬁrbmdn@’ : '

wherein said impurity is a trisulfide isoform of said polypeptide.

138. The process of embodiment 137 further comprising the step of:
®) growing said host cells to produce said polypeptide, wherein said growing

is conducted either before or during said contacting step (a).

139.  The process of embodiment 138 further comprising the steps of:
(c)  optionally further contacting said impurity with a tercapto compound,
and

(¢)  purifying said polypeptide to yield a purified polypeptide.

140. The process of embodiment 139 further comprising the step of:
(d)  pegylating said purified polypeptide.

141. The process of embodiment 138 wherein said metal salt is selected from the group
consisting of an alkali metal salt, an alkaline earth metal salt, a transition metal salt, and

combinations thereof.

142. The process of embodiment 137 wherein said metal salt is selected from the group
consisting of an alkali metal salt, an alkaline earth metal salt, a transition metal salt, and

combinations thereof.



116. The process of enbodi nent 114 wherein said nolar ratio is from about
50 to about 250. 117. The process of. eg#pqodi nent 107 wherein after said
contactigg stgP a) said B-2036 in said buffer has a B-2036 concentration
from ab¥§t 2084 to about 20 ny/m . 118. The proc®EIusPOBMeWSent 108
wherein after said contacting step (a) said B-2036 in said buffer has a
B- 2036 concentration fromabout 0.1 ng/m to about 20 ng/m . 119. The
process of enbodi ment 117 wherein said B-2036 concentration is from about
0.5 nmg/mM to about 5 ng/m . 120. The process of enbodi nent 118 wherein
said B-2036 concentration is fromabout 0.5 nmg/m to about 5 ng/m . 121.
The process of enbodi ment 107 wherein after said contacting step (a) said
buf 3. habe progshs of embadivent H41t whetetu said metal2saltTiy selsetsd dsem dhe @roimi nent

108 wheregin.afte aid cagntgcting ste said buffaer. has. rom about
6 to aboryiiting SEpoRlsimf OGS, BBtaiER st din ol Ripalien S8ty Bl °F) om
about 6. Zink@hkbide,land cdmbindtihs thERefpr ocess of enbodi ment 122 wherein said pH
is fromabout 6.5 to about 7.5. 125. The process of enbodi nent 107 wherein
said buffer and said B-2036 are maintained at a tenperature from about OC
to ahput T8eGraddsslof SALEARRAE 143 Witkrehh SRBd (Bital saltt: sey&teaoﬁﬂﬁoﬂzé%u%_

PCT/ US2003/ 026498 126. The process of enbodi ment 108 wherei n said buffer
and sai dcensiting of petassiiioh pgspkate, potassiumangietestodiva phosphaith sedivmaceBteabout 35C
after saif CRYRAC! 4 . &7. The process of enbodi nent 125 wherein
sai d ten%g$atuﬁgﬁiéﬂg?%%ﬁg%%gyma to about 15C. 128. The process of

enbodi nent 126 wherein said tenperature is fromabout 2C to about 15C

129..,7h f di 107 wh i i tJ i
condde ed B GFoess i, baamept 143, seeroty S el sdy O TIGEM Bps bl gy
process @bnsistnpdfIBitim PASsphkiead AnSBL d contacting step (a) is conducted for
atime

146. The process of embodiment 144 wherein said metal salt is selected from the group
consisting of sodium phosphate and ZnCl2.

147. The process of embodiment 137 wherein in said contacting step (), said trisulfide
isoform is contacted with said metal salt for a period of time sufficient to decrease said
amount of said trisulfide isoform by at least about 10%.

148.  The process of embodiment 147 wherein said period of time is sufficient to decrease said
amount of said trisulfide isoform by at least about 50%.

149. The process of embodiment 138 wherein in said contacting step (a), said trisulfide
isoform is contacted with said metal salt for a period of time sufficient to decrease said

amount of said trisulfide isoform by at least about 10%.

150. The process of embodiment 149 wherein said period of time is sufficient to decrease said

amount of said trisulfide isoform by at least about 50%.

151. The process of embodiment 137 wherein said metal salt is provided in a buffe:.



of from about 1 hour to about 48 hours. 131. The process of enbodi ment 129
wherein said tinme is fromabout 5 hours 4 about 15 hours. 132. The
process ayoouRagizignt 130 wherein said tinme is fromab trﬂ%zm}déoswﬁo about
15 hours. 133. The process of enbodi nent 107 wherein after said contacting
step (a) said B-2036 in said buffer has a volume fromabout 1 L to about
5000 L. 134. The process of enbodi nent 108 wherein after said contacting
step (a) said B-2036 in said buffer has a volune fromabout 1 L to about
5000 L. 135. The process of enbodi nent 133 wherein said volune is from
aboutl5200 The processofi embadiment (138 wherein saon¢taizalt isprrdivdis2008e026498 136. The
process of enbodi nent 134 wherein said volune is fromabout 200 L to about
1500 L. 137. A process for decreasing the anount of an inpurity produced
inr dﬁﬁ.n‘}):lhaptocﬁisqﬁgmlﬁbdiﬂentcmll hgifei/Bdford esid oot lftim}ga@p (ﬁ)ssaid)mletﬁbagbttihdﬁ in
genetically. i fied host ce containin ce r conponent , the
process cégfﬂg}tl) Fhps ap g é’ﬁ'ai)fa;ftc(’ﬂﬁengéw mﬁgo‘ﬁ%ré\dé‘i’awsgmr
sufficient conditions with (1) said inpurity, (2) said growh hornone

ant agloni st _pol ypeptide, (3) said cellular conponent(s) and (éﬁ .

conbild4s i dhs prdsessead embeditnent 163 séhersint befonersaid conthctingstep (Dapaid metal salhiy e n
sai d i mpuriy. i SELE ST j y ' I L€ ag The process
o erbodi el e i eif o8k lin S 0B 1A bt seGHALT 0% Ot
cells to produce said polypeptide, wherein said growing is conducted

eit helrSS.b e]('I‘ixreeprgcgeséj of Ie&gocﬁgxle% f'ﬂnvtv é:l‘teljnn&lf 11:11(;"'_cli)a1 (namlgt'al salt concentration is from.
about 10 mM to about 150 mM.

156. The process of embodiment 154 wherein said initial metal salt concentration is from
about 10 mM to about 150 mM.

157. The process of embodiment 145 wherein said metal salt comprises sodium phosphate. ‘
158.  The process of embodiment 146 wherein said metal salt comprises sodium phosphate.

159. The process of embodiment 151 wherein said buffer is selected from the group consisting
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

160. -The process of embodiment 153 wherein said buffer is selected from the group consisting’
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

161. The process of embodiment 137 wherein said growth hormone antagonist polypeptide
comprises B-2036 of [SEQ. ID. NO. 1].

162.. The process of embodiment 138 wherein said growth hormone antagonist polypeptide
comprises B-2036 of [SEQ. ID. NO. 1].



139. The process of enbodi ment 138 further conprising the steps of; (c) .

optionally further contacting said inpuggty with a nmercapto conpound, and
(c'") purifying.said polypeptide to yield a purified polypeptide. 140. The
process ‘%‘Pg@ﬁ‘gaﬁi‘%nt 139 further conprising the step ?f?T:/U 2003/0%6d%y | at i ng
said purified polypeptide. 141. The process of enbodi ment 138 wherein said
nmetal salt is selected fromthe group consisting of an alkali netal salt,
an al kaline earth netal salt, a transition netal salt, and conbinations

t hereof. 142. The process of enbodi nent 137 wherein said netal salt is

sel erg3ed THeQddebe of) ERBHAinteRN $6(5 wh&SinGhidagroMt AbimdHe bkagSaikit polpepliikal i ne
earth netal salt, a transition netal salt, and conbinations thereof. . 44,
VO 2004/ $9mprisesii=3036a#d8BQoEBND 1143. The process of enbodi ment 141 wherein -
said netal salt is selected fromthe group consisting of potassium
phosphat e, potassi um acetate, sodi um phosphate, sodium acetate, zinc

chl ol6dde, Thermpoeessrbf mmbodinent h&d whéreinlsaill grohwth honsmesantdgomisbpaliypentide 142

wherein said.ne | 3 d l.ected fromthe group consisting of potassium
phosphat &omBBfeé?gkgiﬁa%é@Fét ﬁghg(gdﬁum phosphate, sodium acetate, zinc

chl oride, and conbi nations -thereof. 145. The process of enbodi ment 143
wherein said netal salt_is selected fromthe group consisfing of sodium
phosHiPat elbeprocesafzmbpdinent 463 wheseiasaid gretal splb gomrises sodivm phosph#tesai d net al
salt is selected fromthe group consisting of sodi um phosphate. and ZnCl2.
147. The process of enbodi ment 137 wherein in said contacting step (a),

sai d166: i sThefpreress ¢fsoihodimént 164 whercinseidwmaetsl salticomprisessodivth phésphatg. peri od of
time sufficient to decrease said anount of said trisulfide isoformby at

| east about 10% '

167. The process of embodiment 165 wherein before said contacting step (a), said sodium
phosphate has an initial sodium phosphate concentration of at least about 0.1 mM.

168. The process of embodiment 166 wherein before said contacting step (a), said sodium
phosphate has an initial sodium phosphate concentration of at least about 0.1 mM.-

169. The process of embodiment 163 wherein said metal salt in said buffer and said B-2036
before said contacting step (a) have a molar ratio of moles of metal salt to moles of B-
2036 from about 300 to about 10,000. |

170. The process of embodiment 164 wherein metal salt in said buffer and said B-2036 before
said contacting step (a) have a molar ratio of moles of metal salt to moles of B-2036 from
about 300 to about 10,000.

171. The process of embodiment 169 wherein said molar ratio is from about 500 to about
5,000. ‘

172. The process of embodiment 170 wherein said molar ratio is from about 500 to about
5,000.



148.. The process of enbodi ment 147 wherein said period of tine is

suffici ent to decrease said anount, of gaid trisulfide isoformby at |east
about 5 ?) é@n The process of enbodi nent 138 wherein in said contacting
step (a)VOHMP M Psulfide isoformis contacted with sBEHURIP64R ¢ for a
period of tinme sufficient to decrease said anount of said trisulfide

i soform by at |east about 10% 150. The process of enbodi nent 149 wherein
said period of time is sufficient to decrease said anount of said
trisulfide isoformby at |east about 50% 151. The process of enbodi nent
137 Wter eThe pobels wElealbodiment 131 phenindad mdla hiid fsefrom4dbout\ DR ADAHAB1213
PCT/ USZO&’%{&ZMQS 152. The process of enbodi nent 138 wherein said netal
salt is tded in a buffer. 153. The process of enbodi nent 151 wherein
before said contacting step (a), said netal salt in said buffer has an
initial netal salt concentration fromabout 1 mMto about 500 nM 154. The
procé®k oFhentoeess of rembpdimenh 472 iwheteisf said mpdaroraio it fromi ahpus 580 tq ghoutsaj d

nmet al Saln%ﬁdt said buffer has an initial netal salt concentration from
about 1 0 about 500 nmM 155. The process of enbodi nent 153 wherein said
initial nmetal salt concentration is from about 10 mMto about 150 nM 156.

ot R “Bhodroct R odnt BAovRRRn 1o B pitpitectom BhsobRhatt 145

wher ei n Spétass \,\gﬂosﬂﬁlté corrprl ses sodi um phosphate 158. The process of
enbodi nent 146 wherein said nmetal salt conprises sodi um phosphate. 159. The
process of enbodiment 151 wherein said buffer is selected fromthe group

CONSiy$4.i NGhe clégd Of eRAHIARNAL €rs4-hbrein Sid MhiGal2Gdifl is tsblifbd) phel ﬁe,qxand
hi stidine. 160. The process of enbodi nent 153 wherein said buffer is

sel ected P?feﬁiﬁ‘%nhbbquhﬁ!i@ consisting of Tris, phosphate, HEPES, CI tric acid,
triethylam ne, and histidine. 161. The process of enbodi nent 137 wherein
said growt h hornone antagoni st pol ypeptide =~ conprises B-2036 of [SEQ 1ID.
NO. 1y7. 1%Re pideesspofoarsbalinénteltsodhereintsaiti3mitidh ametal nsaltacathcegntatiom i frompne

antagoni sty R ¥ RARY! Hdut 150 M.

178. The process of embodiment 176 wherein said initial metal salt concentration is from
about 10 mM to about 150 mM. | |

179. The process of embodiment 177 wherein said initial metal salt concentration is from
about 25 mM to about 100 mM.

180. 'The process of embodiment 178 wherein said initial metal salt concentration is from
about 25 mM to about 100 mM. -

181.  The process of embodiment 163 wherein after said contacting step (a) said B-2036 in said
buffer has a B-2036 concentration from about 0.1 mg/ml to about 20 mg/ml.

182.  The process of embodiment 164 wherein after said contacting step () said B-2036 in said
buffer has a B-2036 concentration from about 0.1 mg/ml to about 20 mg/ml.



conprises B-2036 of [SEQ ID. NO 1]. 46, WO 2004/031213 PCT/ US2003/ 026498
163. The process of enbodi nent 160 wherggn said growth hornone antagoni st
pol ypepty.de, rises B-2036 of [SEQ ID. NO 1]. 164 LACE of
enbodi rre\I}rY?”fg‘B%é”r ein said grom h hornone ant agoni st Sg %@pf‘@%@gé
conprises B-2036 of [SEQ ID. NO 11. 165. The process of enbodi nent 163
wherein said netal salt conprises sodi um phosphate. 166. The process of
enbodi ment 164 wherein said netal salt conprises sodi um phosphate. 167.
The process of enbodi nent 165 wherein before said contacting step (a), said
sodi U3 phdssaeesshofembodimenti 181 wheteinrsaishB205& cencenfriion: is fomabet B | east
about 0.1 il°6 .otTgﬂlgg&gocess of enbodi rent 166 wherein before said
contacti ng ep aBl, sdi d" sodi um phosphate has an initial sodi um phosphate
concentration of at |east about 0.1 nM 169. The process of enbodi ment 163

wherein said netal sali j.n sajd buffer pd B-2036 before, sai

cont a®fii n @tlgﬁce(s%l)’fs ﬁgb@%%i&wﬁa@p@a@g@sggwniﬁ%@a IS%‘TK? aPS&r@? es of

B- 2036 f rAgmdkesfouddRg/@, about 10, 000. 170. The process of enbodi nent 164
wherein netal salt in said buffer and said B-2036 before said contacting

step (a) have a nolar ratio of noles of nmetal salt to noles of B-2036 from

ol art Pt | O BOPH of Gplifings 163 R sREERH B RO UETR st Pl tpun o €

enbodi nentpH EOmvdboutef to abaut®. nol ar ratio is from about 500 to about 5, 000.
47 WO 2004/ 031213 PCT/ US2003/ 026498 173. The process of enbodi nent 171
wherein said nolar ratio is fromabout 500 to about

186.  The process of embodiment 184 wherein after said contacting step (a) said buffer has a
pH from about 4 to about 9.

187. The process of embodiment 185 wherein said pH is from about 5.5 to about 7.5.
188.  The process of embodiment 186 wherein said pH is from about 5.5 to about 7.5.

189.  The process of embodiment 163 wherein said buffer and said B-2036 are maintained at a-
temperature from about 0°C to about 35°C after said contacting step (a).

+.190.  The process of embodiment 164 wherein said buffer and said B-2036 are maintained at a
temperature from about 0°C to about 35°C after said contacting step (a).

191.  The process of embodiment 189 wherein said temperature is from about 2°C to about
15°C.

192.  The process of embodiment 190 wherein said temperature is from about 2°C to about
15°C.

193.  The process of embodiment 163 wherein said contacting step (a) is conducted for a time
of from about 1 hour to about 48 hours.



2500. 174. .The process of enbodinment 172 wherein said nolar ratio is from
about 500 to about 2500. 175. The procggs of enmbodi ment 153 wherein said
metal salt is sodi um phosphate or potassium phosphate. 176. The process of
embodi meMO 28#03 Rtk ein said netal salt is sodi um phospRETAISEH03/0¥II%ssi um
phosphate. 177. The process of enbodi nent 175 wherein said initial netal
salt concentration is from about 10 mMto about 150 M 178. The process
of enbodi ment 176 wherein said initial netal salt concentration is from
about 10 MM to about 150 mM 179. The process of enbodi nent 177 wherein

sai d 1oBi t TRk pfeed of%ﬁlbbdﬂhﬁ?%ltﬁfﬁérhﬁrémﬁ%oﬁtﬁ&fﬁg BB is 26ndiiMddForR @ie 100 MM

180. The process of enbodi nent wherein said |n|t| al netal salt
concentrapfﬁﬁma}?oﬁﬁlﬁﬁméﬁb&?ﬂt@éﬂwto about 100 mM 181.. The process of
enbodi mrent 163 wherein after said contacting step (a) said B-2036 in said
buffer has a B-2036 concentration fromabout 0.1 ng/m to about 20 ng/nm .
182. 19he [Jhe proms0df embatinamtri93 Mitereih eaidi timeaist fiom showt T bomrado iahgutsiep (a)
said B-2036 in said buffer has a B-2036 concentration fromabout 0.1 ng/m
to about 28"y/nm. 48 WD 2004/031213 PCT/ US20031026498 183. The process of
enbodi rrent 181 V\/ner ein said B-2036 concentration is fromabout 0.5 nglni
to about 184. The process of enbodi nent 182 wherein sal d B-2036
concéeffr atTihé rPTP“sES?r PHAmheEmENtOL% Wherini sadditae évifrom ahgytnd houmdo apARE ¥ ocess

of enbodi fgpt, 163 wherein after said contacting step (a) said buffer has a
pH from about 4 to about 9. 186. The process of enbodi rent 184 wherein
after said contacting step (a) said buffer has a

197.  The process of embodiment 163 wherein after said contacting step (a) said B-2036 in said
buffer has a volume from about 1 L to about 5000 L.

198. The process of embodiment 164 wherein after said contacting step (a) said B-2036 in said
buffer has a volume from about 1 L to about 5000 L.

199. The process of embodiment 197 wherein said volume is from abouf 200 L to about 1500
L. .

200. The process of embodiment 198 wherein said volume is from about 200 L to about 1500
L.

201. A process for decreasing the amount of an impurity produced in reconibinant production
of a growth hormone antagonist polypeptide in genetically modified host cells containing
cellular component(s), the process comprising the step of: .

(a) contacting a chelating agent under sufficient. conditions with (1) said
impurity, (2) said growth hormone antagonist polypeptide, (3) said cellular
component(s). and (4) combinations thereof to decrease said amount of
said impurity,

wherein said impurity is a des-phe isoform of said polypeptide.

202. The process of embodiment 201 further comprising the step of:



"pH from about 4 to about 9. 187. The process of enbodi nent 185 wherein said
pHis fromabout 5.5 to about 7.5. 188ggThe process of enbodiment 186
wherein said pHis fromabout 5.5 to about 7.5. 189. The process of

enbodi maa 200&831ei8er ei n sai d buffer and said B-2036 ar ecraismas/onzedsat a
tenperature from about OC to about 35C after said contacting step (a). 190.
The process of enbodi mnent 164 wherein said buffer and said B-2036 are

mai ntai ned at a tenperature fromabout OC to about 35C after said
contacting step (a). 191. The process of enbodiment 189 wherein said

tenperature i from ahout out ,15C proces f enbodi ment
190 wherein s )d t EFPEP abcflgs%gelﬁq%moggmmcé@%%epgg% Jyherea gai Wﬂﬁ‘ he

process of enbodi ﬂmona@o'ﬂewﬂﬁéﬂdfoﬁat&nﬁig%ﬂ%hﬁeuﬁgt@@((aﬁ) i s conducted for -
atime of fromabout 1 hour to about 48 hours. 49 WD 2004/031213

PCTI US2003/ 026498 194. The process of enbodi nent 164 wherein said

contggt i %ewgwed%mmt%aggﬁngmﬁgﬁ&{ om about 1 hour to about

48 hours he process of e erein said time is from
about 5 hours (o alporfyingsaidyolypsptideds yie¥he pwifisdaolypsptidenbodi nent 194
wherein said tine is fromabout 5 hours to about 15 hours. 197. The
process of enbodi nent 163 wherein after. said contacting step (a) said
B- 20238. | Mwairoceshoff dntodinaeat 203vfattherecofnpeising deisteplofl. t o about 5000 L. 198.
The -process of, enbodi nt 164 ei_n after said contacting step (a) said
B 2036 i n sai ¢ buPCEFRESd RUBEERBOPBIShout 1 L to about 5000 L. 199
"The process of enbodi nent 197 V\/nerel n sal d volune is fromabout 200 L to
about 1500 L.

205. The process of embodiment 202 wherein said chelating agent is selected from the group

consisting of EDTA, EGTA, and DTPA.

206. The process of embodiment 201 wherein said chelating agent is selected from the group
consisting of EDTA, EGTA, and DTPA.

207. The process of embodiment 205 wherein said chelating agent comprises EDTA.

208. The process of embodiment 206 wherein said chelating agent comprises EDTA.

209. The process of embodiment 207 wherein in said contacting step (a), said des-phe isoform
is contacted with said EDTA for a period of time sufficient to decrease said amount of

said des-phe isoform by at least about 10%.

210. The process of embodiment 209 wherein said period of time is sufficient to decrease said

amount of said des-phe isoform by at least about 50%.

211.  The process of embodiment 208 wherein in said contacting step (a), said des-phe isoform
is contacted with said EDTA for a period of time sufﬁc1ent to decrease said amount of

said des~phe isoform by at least about 10%.



200. . The pr.ocess of enbodi ment 198 wherein said volunme is fromabout 200 L
to about 1500 L. 201. A process for de@feasi ng the anount of an inpurity
produced jin reconbi nant production of a growh hornone antagoni st

pol ypept i WO PGt i cal Iy nodified host cells contai ni HG/US2I/QA6498
conponent (s), the process conprising the step of: (a) contacting a

chel ati ng agent under sufficient conditions with (1) said inpurity,. (2)
said growt h hornone ant agoni st pol ypeptide, (3) said cellular

conponent (s). and (4) conbinations thereof to decrease said anmount of said
| Mpurafy, TMe@rGesk STRidbobiMkAk b Vwhdeil sAEPeritidof i RIsiR{enbR dcldMeysaRDt i de.
202. The process of enbodi ment 201 further conprising the step of: 50 . WO
2004/ 0312 rgropuiiisaddesphoisatden by pt lgrsbationtS®ai d host cells to produce said
pol ypeptide, wherein said growing is conducted either before or during

. said contacting step (a). 203. The process of enbodi nent 202 further
conpr2Bi ndhelpeocessayf entbodineent Phirwieyein spid clielhting lagere i proveidedinyibalffdr.a puri fi ed
pol ypepti de. 204. The process of enbodi ment 203 further conprising the step
of:  (d) pegylating said purified pol ypeptide. 205. The process of
emboda e ntTh%?&)déﬁthf%hibo&ﬂéit S0P Rdrbif) Shi@ dRMting S &t iesroeied Iy Buee gr oup
consi sting of EDTA, EGTA, and DTPA. 206. The process of enbodi nent 201
wherein said chelating agent is selected fromthe group consisting of
EDTA, - LT ] 0c: TR t: herein said

chel a%ﬁsg@gﬁ%e%o%ﬂ%gén%ggﬂQ%%%ﬁ%%gbpr oc%&@%%%&g}%ﬂent 206 wherein
sai d chel ati ng agent conprises EDTA. 209. The process of enbodi nent -207

wher ey i 35 o i @p {34 i - | 50% %/ | S contacted
W t h %{aﬁ'dnlg% fegér)&{aeﬁ{pbtgpli oa%% |%%m§'§ﬁ:‘|6gi%gﬁtpp{k§d%§§raease'sai d anmount of
sai d des-phe isofonn by at |east about 10% ' '
217. The process of embodiment 215 wherein before said contacting step (a), said EDTA in
said buffer has an initial EDTA concentration of at least about 0.01 mM.

218. The process of embodiment 216 wherein before said contacting step (a), said EDTA in
said buffer has an initial EDTA concentration of at least about 0.01 mM.

219. The process of embodiment 217 wherein said initial EDTA concentration is from about .
0.01 mM to about 100 mM.

'220. The process of embodiment 218 wherein said initial EDTA concentration is from about
0.01 mM to about 100 mM.

221. The process of embodiment 219 wherein said initial EDTA concentration is from about
0.1 mM to about 20 mM.

222. The process of embodiment 220 wherein said initial EDTA concentration is from about
0.1 mM to about 20 mM.

223. The process of embodiment 221 wherein said initial EDTA. concentration is from 2 mM
to about 10 mM.



210. The process of enbodi mrent 209 wherein said period of tine is | .
sufficient to decrease said anount of 52 d des-phe isoform by at |east

about 5Qu 23&12]“%12we process of enbodi ment 208 wher ei ndﬁ%ﬁg\ioﬂgﬁi&%@cti ng

step (a), sal es-phe isoform is contacted with sai a period of
time sufficient to decrease said amount of said des-phe isoformby at

| east about 10% 51 WO 2004/031213 PCT/ US2003/ 026498 212. The process of
enbodi ment 211 wherein said period of tinme is suffi.cient to decrease said
anount of said des-phe isoformby at |east about 50% 213. The process of
enbodi nent 201 wherein said chelating agent is provided in a buffer. 214,

Th f enbedi in.sai. ) ' o irded i
pur £ oo RE OF epREbheq g Wik B e BRFLA SR B P BT o0 °
i n a buf fwrabo1®.mNIhe process of enbodi nent 208 wherein said EDTA is

provided in a buffer. 217. The process of enbodi nent 215 wherein before
said contacting step (a), said EDTAin said buffer has an initial EDTA

CONCEYY. I aThdprotdss 8f ethSsuihe D9 yhSrefhlsalbufR? & seltbRd BloRL®E rddb comsidmignent 216

wherein before said contacting step (a), said EDTA in said buffer has an
initial Eofiixisspensphate,dERES, oitriciacid, daethylamivgsand histidimet  219. The process of
enbodi nent 217 wherein said initial EDTA concentration is fromabout 0.01
mM to about 100 mM 220. The process of enbodi nent 218 wherein said initial
EDTA226nc€hd pratése of embddimentll ¢ wthereth €id bdfer s seleoted fib@idthelgrouZbnsistheg pr ocess

of enbodi t 219 wher.ej aid initial EDIA caoncentration is from about
0.1 mM toggﬁ%%P %@%%@%ﬁcﬁ‘éaﬁ?’d’& yagmeg 220 wherein said
initial EDTA concentration is fromabout 0.1 nMto about 20 mM 223. The

process of_ enbodi ment 221 wherein said_ initial EDTA concentration.is from 2
MM £87-abdhe pregessRf embodiment 215 wherein said buffer is selected from the group consisting

of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

228. The process of embodiment 216 wherein said buffer is selected from the group consisting
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

229. The process of embodiment 225 wherein said buffer comprises Tns
| 230. The process of embodiment. 226 wherein said buﬁ;e'r comprisés Tris.
231. The process of embodiment 227 wherein said buffer comprises Tris.
232.  The process of emblodjment 228 wherein said buffer cdmptis‘es Tris.

233. The process of embodiment 229 wherein after said contacting step (a) said Tris buffer has
a Tris concentration from about 1 mM to about 200 mM.

234. The process of embodiment 230 wherein after said contacting step (a) said Tris buffer has
a Tris concentration from about 1 mM to about 200 mM.



52, WD 2004/031213 PCT/ US2003/ 026498 224. The process of enbodi nent 222
wherein said initial EDTA concentrationgg from2 mM to about 10 mM 225.

The procegd0fyB8MI9di nent 213 wherein said buffer is sel@et®dodievst he
group consisting of Tris, phosphate; HEPES, citric acid, triethylan ne,

and histidine. 226. The process of enbodi nent 214 wherein said buffer is
sel ected fromthe group consisting of Tris, phosphate, HEPES, citric acid,
triethylamne, and histidine. 227. The process of enbodi nent 215 wherein

sai d fer, is selegted fromthe group.consisting. of Jris, phqQsphate,
HEPES,%g:i t ARE PEACESY ,of fRbQdiment 233 yehereim spidy T Hs ?Q!PF?%‘%“?‘? & from ébwggég‘\?f K
enbodi ment j¥\@ selapei n said buffer is selected fromthe group consisting

of Tris, phosphate, HEPES, citric acid, triethylam ne, and histidine. 229.
The process of enbodi nent 225 wherein said buffer conprises Tris. 230. The

pr oceggg of ' gﬁ [ | .. buf. CPR! (g .to 1NE
proc eggs'of Tg%gog%:&n&g%mg %?r%‘ﬂ‘ez%? gm%ﬁ]% g(;rnccorrplélhzsg%oira?@}t 10 ) 0The
process of aboubSliment 228 wherein said buffer conprises Tris. 233. The
process of enbodi ment 229 wherein after said contacting step (a) said Tris

buffer has a Tris concentration fromabout 1 mMto about 200 nM 234. The
pr ocegs7.0f TaBR6tcEEHT erabtidiniéi? 201 Nyidréif fsaid Air6whOiinRGhe BEtagdhf golypeptided Tri s
buffer has a Tris concentration fromabout 1 nMto about 200 MM WO
2004/ 03121 8°mprses K38 pH AR IDINO. 1¥he process of enbodi ment 233 wherein
said Tris concentration is fromabout 10 mMMto about 50 MM 236. The
process of enbodi ment 234 wherein said Tris concentration is from about 10
MM t 0238bo (fhe 3oeesd of2@hodithent 203 cwhereipfsaidngrowthnkermone eniagenieti peligplideyr owt h

hor none ang:ggp LSty Y }ﬁj) ri.ses B-2036 of [SEQ ID. NO 1]. 238.
The process 0 erén?o%%%gﬁ%%%% erern said grow h hornone ant agoni st
pol ypepti de
239. The process of embodiment 227 wherein said growth hormone antagonist polypeptide
comprises B-2036 of [SEQ. ID. NO. 1]. ' ’

240. - The process of embodiment 228 wherein said growth hormone antagonist polypeptide
comprises B-2036 of [SEQ. ID. NO. 1].

241.  The process of embodiment 239 wherein before said contacting step (a), said EDTA in
said buffer has an initial EDTA concentration of at least about 0.01 mM.

242.  The process of embodiment 240 wherein before said contacting step (a), said EDTA in
said buffer has an initial EDTA concentration of at least about 0.01 mM.

243. The process of embodiment 239 wherein said EDTA in said buffer and said B-2036
before said contacting step (a) have a molar ratio of moles of EDTA. to moles of B-2036
from about 1 to about 1,000.

244. The process of embodiment 240 wherein said EDTA in said buffer and said B-2036

before said contacting step (a) have a molar ratio of moles of EDTA to moles of B-2036
from about 1 to about 1,000.



conprises B-2036 of [SEQ ID. NO 1]. 239. The process of enbodi nent 227,
wherei n sai d growt h hornone ant agoni st | ypeptide conprises B-2036 of

[ SEQ 1D, 240. The process of enbodi nent 228 éj&g growt h
hor nnnewﬁ%ogé{ ﬂ%& pol ypeptide conprises B-2036 of | E%ZP)O%ES 241.

The process of enbodi nent 239 wherein before said contacting step (a), sai d
EDTA in said buffer has an initial EDTA concentration of at |east about
0.01 mM 242. The process of enbodi nent 240 wherein before said contacting
step (a), said EDTAin said buffer has an initial EDTA concentration of at
| east about 0.01 mM 243. The pr ocess of enbodi ment 239 wherein said EDTA

|0 S90S, DAl oA 3 lafeR0%S ralhPLE SR8 pRATS A MALCIER sl I1RYE
1,000. 244. The pr ocess of enbodl ment 240 wherein said EDTA in said b]thffer
T e e L e D e e e
2004/ 031213 PCT/ US2003/ 026498 245. The process of enbodi nent 243 wherein

said nolar_ratio is from about 20 to about 1,000. 246. The agrocess of
embodientlhe procgseelembodiment 245 vdiergin s4id modarmatins SwEabonthSq t9 abewiA501 | 000.

247. The process.of enbodi nent 245 wherein said nolar ratio is from about
50 to about 250. 248. The process of enbodi ment 246 wherein said nol ar
rati @48s fIhspredssuef chbodimentiAft wiRbdn said a®larTity i fiopeaboub$0 torabouti 268t 239
wherein after said contacting step (a) said B-2036 in said buffer has a
B- 2036 concentration fromabout 0.1 ng/m to about 20 ng/m . 250. The
procexs, oﬁmmm&é&mmmﬁér said cbnmﬁﬁ@ﬁeﬂ () saitl @2¢H0)in saidd

B- 2036 in,said, buff has a B once on fr ng/ m fo
about 20 TR hask '.28%‘?1‘@’“&?"6‘88%% a@ f Eﬁ@ﬁg%ﬁgﬁ‘?saud B- 2036
concentration is fromabout 0.5 ng/m to about 5 nmg/ni. 252.° The process

of erg)odi nt 250 erei.n said B-2036 concentration i fr%rg @80 t 0
50. e process of embodiment 240 wherein after said contacting step ?a) sai 36 1n sai

buffer has a B-2036 concentration from about 0.1 mg/ml to about 20 mg/ml.

251. The process of embodiment 249 wherein said B-2036 concentration is from about 0.5
mg/ml to about 5 mg/ml.

252. The process of -embodimént 250 wherein said B-2036 concentration is from about 0.5
mg/ml to about 5 mg/ml. o

253.  The process of embodiment 249 wherein said B-2036 concentration is from about 1
mg/ml to about 10 mg/ml.

254. The process of embodiment 250 wherein said B-2036 concentration is from about 1
mg/ml to about 10 mg/ml.

255.  The process of embodiment 239 wherein after said contacting step (a) said buffer has a
PH from about 6 to about 9.



ng/m- to about 5 ng/m . 253. The process of enbodi nent 249 wherein said
B- 2036 concentration is fromabout. 1 ngggl to about 10 ng/m . 254. The

process Qf enbodi nent 250 wherein said B-2036 concentration is fromabout 1
mg/ m t oYW OM313hg/ i . 255. The process of enbodi menPCBAG2NEE6E, aft er
said contacting step (a) said buffer has a pH fromabout 6 to about 9. 55
WO 2004/ 031213 PCT/ US20031026498 256. The process of enbodi nent 240 wherein
after said contacting step (a) said buffer has a pH fromabout 6 to about
9. 257. The process of enbodi nent 255 wherein said pHis fromabout 6.5 to

abou56.. 5The pidiessldfenibodinaat240 whertia difeesiid 2aftactihg s®p Ifa)saidibyfférilas &r om
about 6.5 faq about 7.5. 259. The process of enbodi nent 239 wherein said
buf f er anBHdEqTRakous §3¢2boutd.nai nt ai ned at a tenperature fromabout 0C to
about 35C after said contacting step (a). 260. The process of enbodi nent
240 wherein said buffer and said B-2036 are naintained at a tenperature
f r om2&bouThepracessaib embodiment265 shersini sidplf isdfoom shput 6840 ebout 7561. The process
of enbodi ment 259 wherein said tenperature is fromabout 2C to about 15C.
262. The process of enbodi ment 260 wherein said tenperature is from about
2C t @5&bolhe pids€ss of @thboditnent 256 evhesirndaidpld ixfirere ahou? 83 tokkowd[715. sai d
contacting step (a) is conducted for a tine of fromabout 1 hour to about
48 hours. 264. The process of enbodi nent 240 wherein said contacting step

(a) i259.comuy ptdss dTenbolinidht 230 wHerdi s 88 Gufferland @4id B-2036046 maftBaihediits  265.
The process of enbodi nment 263 wherein said tine is fromabout 5 hours to

about 15 tavepgraurefgsn abyive 0% toebers 361C afitrseidreontectingstepi{akein said tine is

fromabout 5 hours to about 15 :

260. The process of embodiment 240 wherein said buffer and said B-2036 are maintained ata
temperature from about 0°C to about 35°C after said contacting step (a).

261. The process of embodiment 259 wherein said temperature is from about 2°C to about
15°C. | |

262. The process of embodiment 260 wherein said tempefaturé is from about 2°C to about
15°C. |

263. The process of embodiment 239 wherein said contacting step (a) is conducted for a time
of from about 1 hour to about 48 hours.

264. The process of embodiment 240 wherein said contacting step (a) is conducted for a time

of from about 1 hour to about 48 hours.

265. The process of embodiment 263 wherein said time is frbm about 5 hours to about 15

hours.

266. The process of embodiment 264 wherein said time is from about 5 hours to about 15

hours.



hours. 56. WO 2004/031213 PCT/ US2003/ 026498 267. The process of enbodi nent
239 wherein after said contacting step (8 said B-2036 in said buffer has
a vol umsvénemposbeit | L to about 5000 L. 268. The procmg{ ,;%gggl ment 240
wherein after said contacting step (a) said B-2036 in said buf has a
volunme fromabout | L to about 5000 L. 269. The process of enbodi nent 267
wherein said volune is fromabout 200 L to about 1500 270. The process of
enbodi rrent 268 wherein said volune is fromabout 200 L to about 1500 L.

271. cess f or. decr.eas t he a unt,.of an. i npur ed |
rec&%@} SﬁdffFﬁﬁ tgg) FﬁéﬁgmﬁﬁFﬁggﬁﬂé éﬁﬁé?%gé ﬁ@yln
genetlCa%hﬁhﬂﬁﬂh%bﬁﬂmhﬂﬁha&ﬁhhq;ﬁQB&ﬁBOWﬁH cel lular component(s), the
process conprising the step of: (a) contacting a netal salt under

sufficient conditions with (1) said inmpurity, (2) said growth hornone

ant agani Sl ROl URCA B > SRk B hit Bl coFATBANGD! (5 )eif B Bl satg

conbi nati‘on er eo ease Sai d anmoun i npurTty,

sai d i nplnifeyhas 8 vahuesfreh abow dflotorabow508@MLd pol ypepti de. 272. The process
of enbodi ment 271 further conprising the step of. (b) growi ng said host
cells to produce said polypeptide, wherein said growing is conducted

ei t hzg9, bellepeocess slembidinért 467 MMERE!shiddvohiB®is(ffom aBou 200 Netopbewteis0 of
enbodi nent 272 further conprising the steps of. (c) optionally further

cont acti said inpurity with a nercapto conpound, and (c') purifying said
pol ypeptide to yield a purified polypeptide. 1 274. The process of
enbodi ment 273 further conprising the step of

270. The process of embodiment 268 wherein said volume is from about 200 L to about 1500

L.

271. A process for decreasing the amount of an impurity produced in recombinant production
of a growth hormone antagonist polypeptide in genetically modified host cells containing
cellular component(s), the process comprising the step of:

(a) contacting a metal salt under sufficient conditions with (1) said impurity,
(2) said growth hormone antagonist' polypeptide, (3) said cellular
¢Omponent(s) and (4) combinations thereof to decrease said amount of
said impurity,

wherein said impurity is a des-phe isoform of said polypeptide.

272.  The process of embodiment 271 further comprising the step of:
()  growing said host cells to produce said polypeptide, wherein said growing

is conducted either before or during said cbntacting step (a).

273. The process of embodiment 272 further comprising the steps of:
(©) optionally further contacting said impurity with a mercapto compound,
and

(¢) purifying said polypeptide to yield a purified polypeptide.

. 274. ‘The process of embodiment 273 further comprising the step of



57 WO 2004/ 031213 (d) pegylating said purified pol ypeptide.

PCT/ US2003/ 026498 275. The process of engpdi nent 272 wherein said netal
salt is selected fromthe group consisting of an alkali netal salt, an

al kal i ne WE200HB32313| salt, a transition netal salt, andPCRAUSEOOINRINS

t hereof. 276. The process of enbodi nent 271 wherein said netal salt is
selected fromthe group consisting of an alkali netal salt, an al kaline
earth netal salt, a transition netal salt, and. conbinations thereof. 277.
The process of enbodi nent 275 wherein said netal salt is selected fromthe

group consisti 0 e@% §£&JB@,_‘%&?))%Q idepot assi um acetate, sodi um
phosphat e, sodi(% aiée at e,g zinc ¢ Iorilgttla, and conbi nati ons thereof 278.
" The process of enbodi nent 276 wherein said netal salt is selected fromthe

grou consgl st i Q t aSSi hasphat e asal ym acet.at e i
. phosp 7gt e,nﬁlsfe |§er(‘;’hs é’geeg%to ) en%;??'%w Feﬂﬁ fgﬂg,’R%%ldgago%bsiegegﬁdg%%mttﬁ%%% 279.
The proceswnsiftingrofadiallalimelal éalyh@ralitaling sirth Wekbdaltsa indittorsiabtalcdatigladd om t he
group consisting of sodi um phosphate and zZnCl2. 280. The process of
enbodi rrent°°§§’8“a\ﬂﬁ‘b‘r $Fo%ai d netal salt is selected fromthe group
consi sting of sodi um phosphate and ZnC 2. 281. The process of enbodi nment
271 wherein in said contacti n§7step (a), said des-phe isoform is contacted

[

wi th 2% d Fhet procesg|of emhodimept 27 bawhsrein ispid metek palf isnselecied)femeths s2reup d
amount of [ ARSI : % ai ess of
enbodi m::ntco%%%l(ﬂl ers‘neli n saéf‘gﬁggrq %%algé?m% ?arrg{?lgegﬁtf %gﬁ%ﬂta&tg%e%g%wggﬂs% sai d
anount of csmitdnations-théreof. sof orm by at | east about 50% 58 . WO 2004/031213
PCTI US2003/ 026498 283. The process of enbodi nent 272 wherein in said
contacting step (a), said des-phe isoform

277. The process of embodiment 275 wherein said metal salt is selected from the group

consisting of potassium phosphate, potassium acetate, sodium phosphate, _sodimh acetate,

zinc chloride, and combinations thereof.

278. The process of embodiment 276 wherein said metal salt is selected from the group
consisting of potassium phosphate, potassium acetate, sodium phosphate, sodium acetate,

zinc chloride, and combinations thereof.

279. The process of embodiment 277 Whe’rein said metal salt is selected from the group
consisting of sodium phosphate and ZnCl2.

280. The process of embodiment 278 wherein said metal salt is selegted from the group
consisting of sodium phosphate and ZnCl2.

281. The process of embodiment 271 wherein in said contacting step (a), said des-phe isoform
is contacted with said metal salt for a period of time sufficient to decrease said amount of

said des-phe isoform by at least about 10%.

282. The process of embodiment 281 wherein said period of time is sﬁfﬁcient to decrease said

amount of said des-phe isoform by at least about 50%.



is contacted with said nmetal salt for a period of tinme sufficient to .
decrease said ampunt of said des-phe iggformby at |east about 10% 284.
The process of enbodi nent 283 wherein sald period of tinme is sufficient to
decr eas i aypunt of said des-phe isoformby at le 0 _ The

pr ocesse\gf&qgﬁ%og Iment 271 wherein said netal salt is p?%i/fiuggoéﬁllﬂﬁgik buffer.
286. The process of enbodi nent 272 wherein said netal salt is provided in a
buffer. 287. The process of enbodi ment 285 wherein before said contacting
step (a), said netal salt in said buffer has an initial netal salt
concentration fromabout 1 mMto about 500 mM 288. The process_ of

enb3menthexgeceshel anbodivams 242 wherinip seid contariing stop (pla5aid des-pheisplarmsa it in
sai d buffgr sl Ql:h . ' to
about 5000 SRRt Hid hitel B B s3Rq SARRARI Gl A0pcr O SAd ot

met al sal saidcdesephn isoformdny at feaftrabout WB@uUt 10 nM to about 150 mM 290. The
process of enbodi nent 288 wherein said initial nmetal salt concentration is
from about 10 nMto about 150 mM 291. The process of enbodi nent 286
wherz84) sThelproBdss bf Enbddiri 8B Sieredshidiperion @F Hhatie suffidiBat to Hecrepdeagidss of
enbodi nent 285 wherein _said netal salt conprises sodi um phosphate. 293.
The pr oce¥BowY obsaithdrsrpbea isofmm Ryhatdeastr®ai d buffer is sel ected fromthe
group consisting of Tris, phosphate;, HEPES, citric acid, triethylamne, and
histidine. 59 WD 20041031213 PCT1US20031 026498 294. The process of

enbod® e nThoBecesh of embpdiment 231 wherein saidmbtalsalids provided inea bipfiap consi sting
of Tris, phosphate, HEPES, citric acid, triethylam ne, and histidine. 295.
The process of enbodi ment 271 wherein said growth hornone antagoni st

pol yPRpt i Tke poesp of amisodin@it 252 efhefehiid mEial fis frpvided b a Gifferpr ocess of
enbodi ment 272 wherein said growh hornone antagoni st pol ypepti de
conprises B-2036 of [SEQ ID. NO 1]. 297. The process of enbodi nent 295
wher 2871 s Thelpiteésa lof ErabddieRings Slfersi Before sid@omagi; step@F sailiBetpl saR@6s  of

enbodi nent 6 erein said netal salt .conprises sodium phosph )
sa.ig %uﬂ'er as an initial metal salt concentration frir'Bm about 1 mM to ab%ut fd%) n?'}vle

288. The process of embodiment 286 wherein before said contacting step (a), said metal salt
in said buffer has an initial metal salt concentration from about 1 mM to about 500 mM.

289. The process of embodiment 287 wherein said initial metal salt concentration is from
about 10 mM to about 150 mM. |

290. The process of embodiment 288 wherein said initial metal salt concentration is from
about 10 mM to about 150 mM.

291. The process of embodiment 286 wherein said metal salt comprises sodium phosphate.
292. The process of embodiment 285 wherein said metal salt comprises sodium phosphate.

293. The process of embodiment 285 wherein said buffer is selected from the group consisting
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.



299. The process of enbodi nent 297 wherein before said contacting step (a),
sai d sodi um phosphate has an initial sodigum phosphate concentration of at

| east abut. 0.1 mM 300. The process of enbodi nent 298 i re said
cont actiwg)@toélﬁneb’), said sodium phosphate has an ini Fﬁgﬁsgdgglogﬁgghosphate
concentration of at |east about 0.1 mM 301. The process of enbodi nent 295
wherein said netal salt and said B-2036 before said contacting step (a)
have a nolar ratio of noles of nmetal salt to noles of B-2036 from about
300 to about 10,000. 302. The process of enbodi nent 296 wherein sajid netal
salt a%h sAbeiprcesy D6 epbodiment286 whersimsaidthuffe isselepted Epmihs sroup soRuiftingat i o of
nol es of : ;. B . 0 to about 10, 000.
303. The B?%ig}éss’iﬁ{))#hétrg}bo |%ﬁ@%gci&%2§]ﬁ§eﬂtﬁm§h@ %;r%l arg' ratio is from about
500 to about 5000. 60 . WD 2004/031213 PCT/ US2003/ 026498 304. The process

of e i t 302 wherein.sai l.ar .rat.i.o i s, fromabout 500 to about

5, oogaggogsﬁ%wmsoe’ﬁggﬁ@ﬁm%%g?mﬁm 5#9 sRpvhdiomang ?#ﬂ%ﬂ“ﬁ? PPB’PFEM{’S from
about 500 temphayB-2@3Y2[SEPED. Nejprocess of enbodi nent 304 wherein said
nolar ratio is fromabout 500 to about 2500. 307. The process of

enbodi ment 287 wherein said netal salt is sodi um phosphate or potassium

phosphgge. Tﬁ@%me]é'ékeopéﬂﬁé‘cﬁﬁexﬂfzﬁn@ﬁ@ﬁg?gﬁ %ggﬂmﬁﬁﬁﬁé‘ at@bShifioRlpepidd 1 S

sodi um phosphat e or = pot assi um phosp The process of emnbodi nent
307 wher ei RomAees Br2Q360f [PEQ.dD. N&.tll.concentration is from about 10 mMto
about 150 mM 310. The process of enbodi ment 308 wherein said initial netal
salt concentration is from ' '

297. The process of embodiment 295 wherein said metal salt comprises sodium phosphate.

298. The process of embodiment 296 wherein said metal salt comprises sodium phosphate.

299. The process of embodiment 297 wherein before said contacting step (a), said sodium
phosphate has an initial sodium phosphate concentration of at least about 0.1 mM.

300. The process of embodiment 298 wherein before said contacting step (a), said sodium
phosphate has an initial sodium phosphate concentration of at least about 0.1 mM.

301. The process of embodiment 295 wherein said metal salt and said B-2036 before said

contacting step (a) have a molar ratio of moles of metal salt to moles of B-2036 from
about 300 to about 10,000.

302. The process of embodiment 296 wherein said metal salt and said B-2036 before said

contacting step (a) have a molar ratio of moles of metal salt to moles of B-2036 from
about 300 to about 10,000.

303. The process of embodiment 301 wherein said molar ratio is from about 500 to about
5000.



about 10 mMM to about 150 mM 311. The process of enbodi nent 309 wherein
said initial nmetal salt concentration i Mrom about 25 mMto about” 100 nM
sodi um RP&S@hipt e. _312. The process of enbodi mnent 310 wherein said initial
metal salt e ration is from about 25 nMto about PADYSHBO2A4% The
process of enbodi nent 295 wherein after said contacting step (a) said

B- 2036 has a B-2036 concentration fromabout 0.1 ng/m to about 20 ng/m.
61 WD 2004/ 031213 PCT/ US2003/ 026498 314. The process of enbodi nent 296
wherein after said contacting step (a) said B-2036 has a B-2036

conc3dt r efheoprotess wf nfbalintentl 3000 HlibreinOsaad @idlar 3Rt fibmebout 0@ tpabarss of
enbodi men% %3 wherein said B-2036 concentration is fromabout 0.5 ng/mnm
to about 3%y ni. 316. The process of enbodi ment 314 wherein said B-2036
concentration is fromabout 0.5 ng/m to about 5 ng/m . 317. The process
of enmbodi nent 293 wherein after said contacting step (a) said buffer has a
pH f308m abuprogess of embodingnt 308 whetein said oecdar ratio dsrfroni shont 50040 whewtei n
after sai opont acting step (a) said buffer has a pH fromabout 4 to about
9. 319. e process of enbodi nent 317 wherein said pHis fromabout 5.5 to
about 7.5. 320. The process of enbodi nent 318 wherein said pHis from

abou .5.to about 7.5. 321, e . process of enhodi nent 295 erein said
Dot 1 495° 2 TECBRAR o Peodinerth A0 TR o mplar BHpdt Som ehout HBIHAPDE o
about 35Qs0pt er said contacting step (a). 322. The process of enbodi nent

296 wherein said buffer and said B-2036 are naintained at a tenperature
fromabout OC to about 35C after said contacting step (a). 323. The process

of esRdi TR prodéds WR&Holin®at BT CHRGER! i@ thétall EAMiARBE M PhbPhaRost 15C.
potassium phosphate.

308. The process of embodiment 288 wherein said metal salt is sodium phosphate or
potassium phosphate. '

309. The process of embodiment 307 wherein said initial metal salt concentration is from
about 10 mM to about 150 mM '

310. The process of embodiment 308 wherein said initial metal salt concentration is from
about 10 mM to about 150 mM .

311. The process of embodiment 309 wherein said initial metal salt concentration is from
about 25 mM to about 100 mM sodium phosphate.

312. The process of embodiment 310 wherein said initial metal salt concentration is'fr'om
about 25 mM to about 100 mM .

313. The process of embodiment 295 wherein after said contacting step (a) said B-2036 has a
B-2036 concentration from about 0.1 mg/ml to about 20 mg/ml.



324., The process of enbodi nent 322 wherein said tenperature is from about
2C to about 15C. 62, WO 2004/031213 PCI{4JS20031026498 325. The process of
enbodi ment 295 wherein said contacting step (a) is conducted for a tine of
from aboW¥P 200453t 0 about 48 hours. 326. The process PET/E$A0031026898t 296
wherein said contacting step (a) is conducted for a time of from about |
hour to about 48 hours. 327. The process of enbodi nent 325 wherein said
time is fromabout 5 hours to about 15 hours. 328. The process of
enbodi nent 326 wherein said tinme is fromabout 5 hours to about 15 hours.
329. 31HNe THee&ess FHenfiBRENTDOY whetein W' Gldcchtdcthg S8h ?a)cs%tﬁﬁéﬂdqﬂassat ep (a)
said B-2036"in said buffer has a volunme from about L to about 5000 L.
330. The BrROiteconcantrationfrdinsbent 0J06g/whtorabont 2 meimlsai d contacting step (a)
said B-2036 in said buffer has a volune fromabout 1 L to about 5000 L.
331. The process of enbodi nent 329 wherein said volune is fromabout 200 L
to abifut TheGfdocess of3 edbodifienip3 I3cwbaein fsaid B-AdB dreaicentBilionhie v alsamt @.5/0l une i s
from about 200 to_about 1500 L. 333. A process for decreasing the anount
of an i mit¥ V%’PBH%E@M-n recombi nant production of a growh hornone
pol ypeptide in genetically nodified host cells containing cellular
conponent (s), the process conprising the step of: (a) contacting a
chel 31§. nghegrpeess ﬁgembg@mem:?ﬁ wherein $ridi B3 Qicorreptrationgis drom #b@gi(l-él, (2)
saird gr o%gﬂ%mg 5 éJ%ggepti de, (3) said cellular conponent(s) and .

0

(4)' conmbi nations ther to decrease said anmount of said inpurity,

3¥7. The process of embodiment 293 wherein after said contacting step (a) said buffer has a
pH from about 4 to about 9.

318. The process of embodiment 294 wherein after said contacting step (a) said buffer has a
pH from about 4 to about 9.

319. The process of embodiment 317 wherein said pH is from about 5.5 to about 7.5.
320. The process of embodiment 318 wherein said pH is from about 5.5 to about 7.5.

321. The process of embodiment 295 wherein said buffer and said B-2036 are maintained at a
temperature from about 0°C to about 35°C after said contacting step (a).

322. The process of embodiment 296 wherein said buffer and said B-2036 are maintained at a
temperature from about 0°C to about 35°C after said contacting step (a).

323. The process of embodiment 321 wherein said temperature is from about 2°C to about
15°C.

324. The process of embodiment 322 wherein said temperature is from about 2°C to about
15°C.



WD 2004/ 031213 63 PCT/ US2003/ 026498 wherein said inpurity is a des-phe

i soform of said polypeptide. 334. The, prgsess of enbodi ment 333 further
conprising the step of: (b) growi ng said host cells to produce said

pol ypeptwoegowenai n said growing is conducted eitherp®giQ5@3056468!M | N
said contacting step (a). 335. The process of enbodi nent 334 further
conprising the step of (c) purifying said polypeptide to yield a purified
pol ypepti de. 336. The process of enbodi nent 333 wherein said chelating
agent is selected fromthe group consisting of EDTA, EGIA, and DTPA. 337.

The ocess_of enmhodi nent 334. erein said.chelat{ng agent, s sel ected
fr o%?{‘he%g? Bﬁ?ﬁessg’gﬁg‘i'bggfnr‘?ﬁt 2%5 E%“ SIE%FR‘,%’%P% %thﬂj ls%gguc'f‘ﬂie PP s of
enbodi mesf from abuvtduPtoSdbodt 48duad. | Ng agent . conpri ses EDTA. 339. The

process of enbodi ment 337 wherein said chelating agent conprises EDTA. 340.
The process of enbodi nent 338 wherein in said contacting step (a), said

dessphe 'rmeggkggs of enfb8hfnt £66 %&@m%giddcoﬁ%ﬁl p @) REoh@ekted fdriaBne

sufficient ecrease sald anount o sal d des-phe isoformby at |east
about 109§ frgm pboutHchqur treabout 48 hambodi ment 340 wherein said period of tine
is sufficient to decrease said amount of said des-phe isoformby at |east
about 50% 342. The process of enbodi nent 339 wherein in said contacting

st e2{.a) The pretestest aiibodimedto3 s whereia Gaidahess Moihaboat 8 HolEAtof bouaiperi od of
time sufficient to decrease said amobunt of said des-phe isoformby at
| east abd@¥™10% | 64 . WD 2004/ 031213 PCT/ US2003/ 026498 343. The process
of enbodi nent 342 wherein said period of tine is sufficient to decrease
sai d _ :

328. The process of embodiment 326 wherein said time is from about 5 hours to-about 15

hours,

329. The process of embodiment 295 wherein after said contacting step (a) said B-2036 in said
buffer has a volume from about 1 L to about 5000 L. ‘

330. The process of embodiment 296 wherein after said contacting step (a) said B-2036 in said
buffer has a volume from about 1 L to about 5000 L.

331. The process of embodiment 329 wherein said volume is from about 200 L to about 1500
L. ' c

332, The process of embodiment 330 wherein said volume is from about 200 L to about 1500
L _ _

333. A process for decreasing the amoﬁnt of an impurity produced in recombinant production
of a growth hormone polypeptide in genetically modified host cells containing cellular
component(s), the process comprising the step of: _

(a) contacting a chelating agent under sufficient conditions with (1) said
impurity, (2) said growth hormone polypeptide, (3) said cellular
component(s) and (4) combinations thereof to decrease said amount of

said impurity,



anount of said des-phe isoformby at |east about 50% 344. The process of
embodi ment 333 wherein said chel ati ng nt is provided in a buffer. 345.
The pro _ odi ment 334 wherein sald chelating agent is provided in a
buf f er. W@Z%ﬁ Ofﬁzg})pr ocess of enbodi ment 338 wherein sdEI3998/426498r ovi ded
in a buffer. 347. The process of enbodi nent 339 wherein said EDTA is
provided in a buffer. 348. The process of enbodi nent 346 wherein before
said contacting step (a), said EDTAin said buffer has an initial EDTA
concentration of at |east about 0.01 mvL 349. The process of enbodi nent
347 wherein before sai dvlpsih ad ifighriy BR desphe iscforin bEF2Ad polypspidel buf fer has
an initial EDTA concentration of at |east about 0.01 mM 350. The process
of enbodi ment 348 wherein said initial EDTA concentration is from about

0. 0334M Tﬁéﬁﬂh@so@&ﬂbéﬂiﬁm&t@% ﬂﬂhﬁr%r%&%tﬁ\ést di ment 349 wherein said

initial concentration is from about mmto about 100 mM 352. The

process of enfdi nﬁﬁWWdM@llﬁt%Hbéuqeﬁﬂlﬁlpalwm wherempeidgPWHE s from
about 0.1 nMto nment 351 wherein
said initial EDTA%gg%%dgﬁgdmeéﬁéﬁge;r om ?&'%%E%ﬁq% about 20 nM 354.

The process of enbodi nent 352 wherein sai d initial EDTA concentration is
fro t o about VWO 2004/.031213 PCTI US2003/ 026498 355. The
prorcl’gé's%egmﬁ’&fi ﬁﬁﬂ%"%‘%ﬂf&/ﬁgﬁéﬁﬂ%fﬂga‘m“w £ SIFP B5TA concentration is from 2
nM to about (&0 n%ﬂn@ﬁﬁsmllﬁelypéﬁf&%m@fd@mﬁédﬁﬁ epti@id. Wher ei n said buffet
is selected fromthe group consisting of Tris, p osphate HEPES, citric
acid, triethylam ne, and histidine. 357. The process of enbodi nent 345

whersgin %b%r&éﬁsf&fexﬂb%dﬁﬁén?%?@héfeMeﬁﬁﬁg’E’ge%PI&Sde&Eteﬁg‘ronQihegg‘rblib
phosphate, HEPES, citric acid, triethylam ne; and histidine

process Gpn%m@fﬁgﬁﬂww&m%al d buffer is selected fromthe gr oup

consi st ng

337. The process of embodiment 334 wherein said chelating agent is selected from the group
consisting of EDTA, EGTA, and DTPA.

338. The process of embodiment 336 wherein said chelating agent comprises EDTA.

339. The process of embodiment 337 wherein said chelating agent comprises EDTA.

340. The process of embodiment 338 wherein in said contacting step (a), said des-phe isoform
' is contacted with said EDTA for a period of time sufficient to decrease said amount of

said des-phe isoform by at least about 10%.

341. The process of embodiment 340 wherein said period of time is sufficient to decrease said

amount of said des-phe isoform by at least about 50%.

342. The process of embodiment 339 wherein in said contacting step (a), said des-phe isoform
is contacted with said EDTA for a period of time sufficient to decrease said amount of

said des-phe isoform by at least about 10%.




of Tris, phosphate, HEPES, citric acid, triethylanmi ne, and histidine. 359.
The process of enbodi nent 347 wherein s iid buffer is selected from'the
group consisting of Tris, phosphate, ES, citric acid, triethylam ne,
and hi stW@i2AE/0388®. The process of enbodlnent 356 wherBCTHUSADB026468f er
conprises Tris. 361. The process of enbodi nent 357 wherein said buffer
conprises Tris. 362. The process of enbodi nent 358 wherein said buffer
conprises Tris. 363. The process of enbodi ment 359 wherein said buffer
conprises Tris. 364. The process of enbodi nent 360 wherein after said

contzagt i entdifne RS § tpan about 1
nvito abglg%tesﬁzg%sgrrﬁl% 365. ﬁ%@péra%%éigs o?’%nﬁgggﬁlhnéﬁt 361 \A/?]cgé%c?ér?sagter sai d

cont act i rgnaambef saidd) des-phelisdfioins biyaf feast altraxt 50%. Tri s concentration from about 1 -
mMto about 200 n\L . 66, WD 20041031213 PCT/ US2003/ 026498 366. The process
of enbodi mrent 364 wherein said Tris concentration is fromabout 10 nMto
abow4450 Tid prateds oflémbofdintne3I3 whiereifiosid ichelatingXpbntifiprogided dma bufferi s
concentration is fromabout 10 mMMto about 50 nM 368. The process of
enbodi nent 333 wherein said growth hornone conprises a pol ypeptide hGH of

[ SEQ45! D. TR Prédess %boﬁﬁfen%%&eiﬁ%m@@ﬁ&%%ﬁ%&ﬁ§ﬁ8%ﬂ% Abefférd growt h
hor mone conprises a pol ypeptide hGH of 370. The process

of enbodi ment 368 wherein said chel ati ng agent corrprl ses EDTA. 371. The

'?Lgc%r%?)cgghe%l:? er‘rg[}aéglFl iﬁ]?m%%%?%?%ﬁs%?ﬁd&%ﬁ‘ql S pr OVI e'dr: ?\e:. EE;rﬁerBZlﬁd

wherein before said contacting step (a), said EDTA in said buffer has an

JERNG MENE R R i O G

348. The process of embodiment 346 wherein before said contacting step (a), said EDTA in
said buffer has an initial EDTA concentration of at least about 0.01 mM.

349. The process of embodiment 347 wherein before said contacting step (a), said EDTA in
said buffer has an initial EDTA concentration of at least about 0.01 mM.

350. The process of embodiment 348 wherein said initial EDTA concentration is from about
0.01 mM to about 100 mM.

351. The process of embodiment 349 wherein said initial EDTA concentration is from about
0.01 mM to about 100 mM.

352. The process of embodiment 350 wherein said initial EDTA concentration is from about
0.1 mM to about 20 mM.

353. * The process of embodiment 351 wherein said initial EDTA concentration is from about
0.1 mM to about 20 mM.

354. The process of embodiment 352 wherein said initial EDTA concentration is from 2 mM
to about 10 mM.




befpre said contacting step (a), said EDTA in said buffer has an initial
EDTA concentration of at |east about %% mM 374. The process of :
enbodi ment 370 wherein said EDTA and sa hGH before said contacting step
(a) havéva:eloarnid ati o of noles of EDTA to noles of h@dTiuacsabes 1 to
about 1,000. 375. The process of enbodi nent 371 wherein said EDTA and said
hGH before said contacting step (a) have a nolar ratio of noles of EDTA to
mol es of hGH from about 1 to about 1,000. 67 WD 2004/031213
PCT/ US2003/ 026498 376. The process of enbodi nent 374 wherein said nolar
ratio-is fromabout 20 to about 1,000. 377. The process of enbodi ment 375
wherein said nolar ratio is fromabout 20 to about 1,000. 378. The process
of &8bodiTie pro@3cofsmehodimens A5 wherkiarsaidanitiol EBTArconceabretion 50 ram 2abdut  250.
379. The {ﬂr%ﬁganﬂ@ enbodi nent 377 wherein said nolar ratio is from about
50 to ab<5 '80. The process of enbodi nent 368 wherein after said
cont actl ng step (a) sal d hGH has an hGH concentratl on from about 0.1 ng/n
0 mg/ m . The_process of nt, 369 wherein after said
cont ﬂéeyfwmf)e et pherein sei %fdﬁ‘n el S5 FhefEr R COBTIN® . 1 mg/
o abou o @ri8DpHEkp haéB%ffibemﬁwaﬁsae%yaﬁm%mmﬁéo wherein sai d hGH
concentration is from about O. to about 5 ng/ml. 383. The process
of enbodi ment 381 wherein said hGH concentratl on is fromabout 0.5 ng/m

L0 SRQUC Tt o aTile BAGESSn g R PAIes3Rl WISHGAT L ARltag el 211 N

agent 'is pr ina er an reln a er sal ep (a)
sai d buf foet‘ﬂ‘risaphoaph:até Eﬂﬂ’ﬁﬂadmmtacﬂ,mth@rhmﬁe 9nd Bi8tidinélhe process of

enbodi nent 369 wherein said chelating agent is provided in a buffer and
wherein after said contacting step (a) said buffer has a pH from about 6 to

abou3ss9. bﬁ;%@roaaaeomﬁh‘oaﬁﬁewﬁ4aewb@€mr§ambuﬁ&4iswem1 flord dheigripth wnsisuﬁm about
6.5 t
© 4 Ol"JIIns phosphate HEPES, citric acid, triethylamine, and histidine.

359. The process of embodiment 347 whereiﬁ said buffer is selected from the group consisting
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

360. The process of embodiment 356 wherein said buffer comprises Tris. ‘_
361. The process of embodiment 357 wherein said but.“fer.compﬁges‘ Tris.
362.  The process of embodiment 358 wherein said buffer comp_ris;s Tris.
363. The process of embodiment 359 wherein said b‘uffer. comp;is.‘es' Tﬁs.

364. The process of embodiment 360 wherein after said contacting step (a) said Tris buffer has
a Tris concentration from about 1 mM to about 200 mM.

365. The process of embodiment 361 wherein after said contacting step (a) said Tris buffer has
a Tris concentration from about 1 mM to about 200 mM.



387. The process of enbodi nent 385 wherein said pHis fromabout 6.5 to
about 7.5. 68 . WD 2004/031213 PCTI US20@®8$1026498 388. The process of
enbodi ment 368 wherein said chelating agent is provided in a buffer and

wher ei nweiolydyyiizer and said hGHis maintained at a t om about
OC to about 35C after said contacting step (a). 389. $¢Eﬁfsg‘§°g@§6§é§o

enbodi nent 369 wherein said chelating agent is provided in a buffer and
wherein said buffer and said hGH is. maintained at a tenperature from about
OC to about 35C after said contacti ng step (a). 390. The process of

t 388 wherein, said terrper ture. is fromabout 2C to 15C.
391?&%%%@%0 fpmbodizpent A6 whersty T35 Gongentgtion is em ahout 1 S?R‘H%m about

2C to abpyki solmfs. 392. The process of enbodi ment 368 vvherel n said
contacting step (a) is conducted for a tine of fromabout 1 hour to about
48 hours. 393. The process of enbodi ment 369 wherein said contacting step

gl'ﬁ)eﬁpfog@%g)%%eggr%q%b %ﬂqggi% er e| sal %?D%CABHBD r OI’T'Ig&%l ﬁ@ﬁ%ar 83'[93'

about 15bohcifr:aM.395. The process of eéenbodi nent 393 wherein said tine is
fromabout 5 hours to about 15 hours. 396. The process of enbodi nent 368
wherein said chelating agent is provided in a buffer and wherein after

sai 868; ONMTiaCirotds of eRbodimeed 3 Wikdrbih Raid MrskviblidrRbnd 8Smptiskdh PoBpéptian about 1
L to about 5Q00 L. 69 WO 2004/ 031213 PCT/ US2003/ 026198 397. The process of

enbodi mah@ {96 ESERdPeNQ- 2hi d chel ating agent is pr ovided in a buffer and

369. The process of embodlment 334 wherem said growth hormone comprises a polypeptlde
hGH of [SEQ. ID NO. 2] ‘

370. The process of embodiment 368 wherein said chelating agent comprises EDTA.
371.  The process of embodiment 369 wherein said 'chélating agent comprises EDTA.

372. The process of embodiment 370 wherein said EDTA is.provided in a buffer and wherein
before said contacting step (a) said EDTA in said buffer has an initial EDTA
concentration of at least about 0.01 mM. ’

373. The process of embodiment 371 wherein said EDTA is provided in a buffer and wherein
before said contacting step (a), said EDTA in said buffer has an initial EDTA
concentration of at least about 0.1 mM.

374. The process of embodiment 370 whereiﬁ said EDTA and said hGH before said contacting

step (a) have a molar ratio of mdles of EDTA. to moles of hGH from about 1 to about
1,000.

375. The process of embodiment 371 wherein said EDTA and said hGH before said contacting.

step (a) have a molar ratio of moles of EDTA to moles of hGH from about 1 to about
1,000.



whergin after said contactlng step (a) said hGHin said buffer has a vol une
fromabout 1 L to about 5000 L. 398, T, process of enbodi nent 396 wherein
said volune is fromabout 200 L to aboul 1500 L. 399. The process of
embodi meMO 20403ifBr ei n said volume is from about 200 LPCDUSOBO264H00 L.
400. A process for decreasing the amount of an inpurity produced in

reconbi nant production of a growh hornone pol ypeptide in genetically

nodi fied host cells containing cellular conmponent(s), the process
conprising the step of. (a) contacting a netal salt under sufficient
conditions wwth (1)said inpurity, (2) said growh hornone pol ypeptide, (3)
said cellular conponent(s) and (4) conbinations thereof u to decrease said
anouifb. ofThe iratessns embogimenhtdaiheren sadd mofao ratioyis fremaboe203¢ about b080.m of sai d
pol ypepti de. 401. The process of enbodi ment 430 further conprising the step
of (b) growing said host cells to produce said pol ypeptide, wherein said
grovdtg Tie prevesiufleadbodinidaed70elicpéin said mablar ratp is fonh aboutt29ad st $5060. ( a) .

402. The process of enbodi ment 401 further conprising the steps of (c)
optionally fiuther contacting said inpurity'mjth a nercapto conpound, and

(C')37ur IThéipeteSA fénibRUXRAPE 16 Fhdréin ¥4i8 Wbl r&w ik FlofCchba@d 306 iabdwd250403. The
process of enbodi nent 400 wherein said netal salt is selected fromthe

group consisting of an alkali netal salt, an alkaline earth nmetal salt, a

LT angd ! O BRidts &%Hbodmt 3PPk R LA RREPR Trom ABut HA02BOH 831213 PC

380. The process of embodiment 368 wherein aﬁer said contacting step (a) said hGH has an
hGH concentration from about 0.1 mg/ml to about 20 mg/ml.

381. The process of embodiment 369 wherein after said contacting step (a) said hGH has an
hGH concentration from about 0.1 mg/ml to about 20 mg/ml.

382. The process of embodiment 380 wherein said hGH concentration is from about 0.5
mg/ml to about 5 mg/ml.

383. The process of embodiment 381 wherein said hGH conéentraﬁoﬁ is from about 0.5
mg/ml to about 5 mg/ml. '

384. The process of embodiment 368 wherein said chelating ageﬁt is provided in a buffer and
wherein after said contacting step (a) said buffer has a pH from about 6 to about 9.

385. The process of embodiment 369 wherein said cﬁelaﬁng agent is provided in a buffer and
wherein after said contacting step (a) said buffer has a pH from about 6 to about 9.

386. The process of embodiment 384 wherein said pH is from about 6.5 to about 7.5.

387. The process of embodiment 385 wherein said pH is from about 6.5 to about 7.5.



404. The process of enbodi nent 401 wherein said netal salt is selected from
the group consisting of an alkali metalggsalt, an alkaline earth netal

salt, W%ﬁ"i{}g{] netal salt, and combinations thereof. 405. The process
of embod| MENT wherein said netal salt is selectedﬁqWﬂﬁ4W%Q@¢@up

consi sting of potassium phosphate, potassium acetate, sodi um phosphate,

sodi um acetate, zinc chloride, and conbi nations thereof. 406. The process
of enbodi ment 404 wherein said netal salt is selected fromthe group

consi sting of potassium phosphate, potassium acetate, sodi um phosphate,
sodB8fn athe proesss of embodiinkxtr368 avhersin said diinlatiap iagers it provizief in 4 Gidfferlnd process
of enbodi 40 erej n, sai d netal _salt is selected fro the roup
consi st i H§® IGF‘S%‘&\“% bt isymaintained ot a tepperatyre, BF’o%’é%‘gb Wdi nent

406 wher gqﬁﬁﬁ? selected fromthe group consisting of
sodi um p %sﬁﬁ& e an uéggkpggg . The process of enbodi ment 406 wherein in
sai d contacting step (a), said des-phe isoform is contacted with said '
for e suffi, t.to decrease, sai d.anppunt, of said
dos3Fhe. Tha e b SibSfiusa Jobheiets guf <betiine peTin BV n ARSIt 400
wher ei N s@kRinQid WP hnd dalERGE 1§H1fafn|t£1ieﬁ'l§a{e‘&1 RS &oen Sull 0°@ ARGt Of
des-phe isoformby at | east about 50% 411. The process of enbodi nent 401
wher ei n Ba°Gafteg said pontadtinggtepi(@p (a), sai d des-phe isoform is contacted
with said netal salt for a period of tinme sufficient to decrease said
anount of said des-phe isoformby at |east about 10% 412. The process of
ermbad. me The $icceddN6l @htbdsALH msrwmelﬁfsmalt driufelisffrdth Bbutt PClRCaRace said
-anount of des-phe isoformby at | east abou% 50% 71 WO 2004/031213 PCT/ US
2003/ 02648%°.413. The process of enbodi ment 400 wherein said netal salt is
provided in a buffer. 414. The process of enbodi nent 401 wherein said
nmetal salt is provided in a buffer.
391. The process of embodiment 389 wherein said temperature is from about 2°C to about

15°C.

392.  The process of embodiment 368 wherein said contacting step (a) is conducted for a time
of from about 1 hour to about 48 hours.

393. The process of embodnnent 369 wherem said contactmg step (a) is conducted for a time
of from about 1 hour to about 43 houm

394. The process of embodiment 392 wherein said time is from about 5 hours to about 15

hours.

395. The process of embodiment 393 Whe;'ein said time is from about 5 hours to about 15

hours.

396. The process of embodiment 368 wherein said chelating agent is provided in a buffer and
wherein after said contacting step (a) said hGH in said buffer has a volume from about 1
L to about 5000 L.



415. The process of enbodi nent 413 wherein before said contacting step (a),
said nmetal salt in said buffer has an pitial netal salt concentration
fromabout 1 nMto about 500 nM 416. Tﬁg process of enbodi nent 414 wherein
before said contacting step (a), said netal salt in said buffer has an
initial netal salt concentration fromabout 1 mmto about 500 nM 417. The
pr ocessWS 28#pHa13rent 415 wherein said initial metal ESFUSEWHOEAPE ation is
from about 10 nMto about 150 mM 418. The process of enbodi nent 416
wherein said initial metal salt concentration is from about 10 mMto about
150 mM 419. The process of enbodi nent 417 wherein said netal salt
conprises_sodi um phosphate. 420. The process of enbodi nent 418 wherein

sai d3%%et alhepiocess ofrpmbtshmead@ whepdio sq;thehehtmg 4gent wmrevléﬁbmbuffﬂr aeﬂbodl ment

413 where t.ed. f.r Up. Copst s

phosphat ewﬂ?-ré%&%‘epgm{ ?onéac %a,eP (li‘?')i éﬁdlﬁg]}ﬁ sﬁ@&g% ths s oam%g-ogl %’fut

process OL teatbontl5000i. 414 wherein said buffer is selected fromthe group
consisting of Tris, phosphate, HEPES, citric acid, triethylamne, and

hi stidine. 423. The process of enbodi nent 400 wherein said growh hornone
CONPBYR ESTHe Pdkyd OP binBSdimbase 398 wileRbiidaid Polumiis #dm abBeut, 209, #0B6n03HA13

PCT/ US2003/ 026498 424. The process of enbodi nent 401 wherein said growth
hor none cBnprises a pol ypeptide hGH of [SEQ M NO 21. , 425. The process
of enbodi ment 407 wherein said netal salt conprises sodi um phosphate. 426.
The process of enbodi nent 408 wherein said netal salt conprises sodium
phos S%t eThe neeess D embodimests3 W whentio siidreolimé 26from abeitr200d tor bostal 100
contacting step (a), said sodium phosphate has an initial sodi um phosphate
concentration of at |east about 0.1 mM 428. The process of enbodinent 426
“Wwherein before said contacting step (a), sai d sodi um phosphate has an
initi di um phos hate c ncentratjon of _at |east, about 0.1 429. The
procé@@ g? QPQPW 2n ity produped ingecombinggt prodpctiony 54 d

of a growth hormone polypeptide in genetically modified host cells containing cellular

component(s), the process comprising the step of: -
(8  contacting a metal salt under sufficient conditions with (1)said impurity,
(2) said growth hormone polypeptide, (3) said cellular component(s) and
(4) combinations thereof u to decrease said amount of said im_purity,

wherein said impurity is a des-phe isoform of said polypeptide.

401. The process of embodimeént 430 further comprising the step of: -
(b)  growing said host cells to produce said polypeptide, wherein said growing
is conducted either before or during said contacting step (a).

402. . The process of embodiment 401 further comprising the steps of:
(c) optionally further contacting said impurity with a mercapto compound,
and |

()  purifying said polypeptide to yield a purified polypeptide.

403. The process of embodiment 400 wherein said metal salt is selected from the group
consisting of an alkali metal salt, an alkaline earth metal salt, a transition metal salt, and

combinations thereof.



before sai.d contacting step (a) have a nolar ratio of noles of netal salt
to noles of hGH4 from about 300 to at')ou.? 10, 000. 430. The process of

enbodi ment 424 wherein said netal salt ?I said buffer and said hGH before
said contacting step (a) have a nolar ratio of noles of netal salt to noles

of hGH ﬁdﬂ}m,@g?aﬁ 300 to about 10,000. 431. The proc§%é_6%fm@g’g&%_rrent 429

wherein said no ratio is fromabout 500 to about

process of enbodi nent 430 wherein said nolar ratio is fromabout 500 to
about 5,000. 433. The process of enbodi ment 431 wherein said nolar ratio
I's fromabout 500 to about 2500. 73 WD 2004/031213 PCTI US2003/ 026498 434.
The process of enbodi ment 432 wherein said nolar ratio is fromabout 500 to
aboti4. 25D prosss. ofTbetimens st lowheminostidronetal 428 imeleetied feam dhengrap salt is

sodi um p 0 m hat cess f di ment
416 V\/ner%%}%ﬁsaé gf fﬂkﬁl éngaf E‘%Ea'gg‘%?@“eae&ﬁ%%%%ts o"}tr &?t%rﬁag’g%gphat e.
437. Thecqmlsifstions Heredftbodi nent 435 wherein said initi aI nmetal salt

concentration is from about 10 nMto about 150 mM 438. The process of .
enbodi ment 436 wherein said initial netal salt concentration is from about

10 ndA.t OTBO P¥dcedOOf BMbodiREnt 4d3ew|951‘3ﬁle§.ﬁd %etﬂ”mdl's NRREtef3FoWNBE Qréupsai d

initial nmetal salt concentration is from about 25 nMto about 10 mv  440.
The pr oceansisgng efiptassivenphospigte,petessium gegtate, saflinmeaphonphaty, sedinm aggfalEent r at i on

I's Trom ,3Dehbride aHB"c&BbeQBHL th]epe%f

© 406. The process of embodiment 404 wherein said metal salt is selected from the group
consisting of potassium phosphate, potassium acetate, sodium phosphate, sodium acetate,

zinc chloride, and combinations thereof.

407. The process of embodiment 405 wherein said metal salt is. selected from the group
consisting of sodium phosphate and ZnCl,.

408. The process of embodiment 406 wheérein said metal salt is selected from the group
consisting of sodium phosphate and ZnCl2.

409. . The process of embodiment 400 wherein in said contacting step (a), said des-phe isoform
is contacted with said metal salt for a period of time sufficient to decrease said amount of

said des-phe isoform by at least about 10%.

410. The process of embodiment 409 wherein said period of time is sufficient to decrease said

amount of des-phe isoform by at least about 50%.

411. The process of embodiment 401 wherein in said contacting step (a), said des-phe isoform
is contacted with said metal salt for a period of time sufficient to decrease said amount of

said des-phe isoform by at least about 10%.

412. The process of embodiment 411 wherein said period of time is sufficient to decrease said

amount of des-phe isoform by at least about 50%.



441. ‘The process of enbodi nent 423 wherein after said contacting step (a)
said hGHin said buffer has an hGH.concéhtration fromabout 0.1 ng/m to
about 20 ng/m . 442. The process of enbodi ment 424 wherein after said
contacting step (a) said hGHin said buffer has an hGH concentration from
about 0. Iweayoe¥/ozi3about 20 ng/ M. 443. The process of egbasoenics9stl
wherein said hGH concentration is fromabout 0.5 ng/m . to about 5 ng/n.
74. WD 2004/031213 PCTI US2003/ 026498 444. The process of enbodi nent 442
wherein said hGH concentration is fromabout 0.5 ng/m to about 5 ng/m.
445. The process of enbodi nent 413 wherein after said contacting step (a)
said buffer has a pH fromabout 4 to about 9. 446. The process of

enbodi ment 414 wherein after said contacting step (a) said buffer has a pH
- fr om &bdut The poceds ofitmBodiddrit 400 vberpincaidasetalfsalt idyrdvidedin abidfemher ei n sai d pH
is fromabout 5.5 to about 7.5. 448. The process of enbodi nent 446 wherein
said pHis fromabout 5.5 to about 7.5. 449. The process of enbodi nent 423
" wher ei4n4.s aifte pRicads of ambodifei 40V wl@din sRidan &bl aR fis OGidede] Riffer.sai d buf fer
and said hGH 1s nmaintained at a tenperature fromabout 0C to about 35C
after said contacting step (a). 450. The process of enbodi nent 424 wherein
said al L (] I473 &1k - j iyl said
NG 1 ool AP gP bR 4l B o B oG Mp el sl el sl 2200
cont act i ngsad bpfferdias an fnitial Tetal saltcoperntrationsintro dbors 1tmMIA0 abpis 580 mMai d
tenperature is fromabout 2C to about. . 15C. 452. The process of enbodi nent
450 wherein said tenperature is fromabout 2C to about 15C. 453. The

pr ocedd6.of Thapodessofembadmelicl]diwherehi bbforenhidabntactin stgp (B saidsnatdsaluot ed f or

atimne said buffer has an initial metal salt concentration from about 1 mM to about 500 mM.

417. The process of embodiment 415. wherein ‘said initial metal salt concentraﬁ@n is from
about 10 mM to about 150 mM.

418. 'The process of embodiment 416 wherein said initial metal salt concentration is from
about 10 mM to about 150 mM. '

419. The process of embodiment 417 wherein said metal salt compﬁses sodium phosphate.
420. The process of embodiment 418 wherein said metal salt comprises sodium phosphate.

421. The process of embodiment 413 wherein said buffer is selected from the group consisting
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

422. The process of embodiment 414 wherein said buffer is selected from the group consisting
of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.

423. The process of embodiment 400 wherein said growth hormone comprises a polypeptide
hGH of [SEQ. ID. NO. 2].



of from about 1 hour to about 48 hours. 75 WD 2004/031213 PCT/ US2003/ 026498
454, The process of enbodi nent 424 whereiyn said contacting step (a)'is '
conducted for a tine of fromabout 1‘hodr 'to about 48 hours. 455. The
process of enbodi nent 453 wherein said tinme is fromabout 5 hours to about
15 hour e process of enbodi nent 454 wherein I J 1S, from
about 5 %L(?uz;bgﬁ?%ﬂa}bout 15 hours. 457. The process of 2%&1&5%3@?&4353 :
wherein after said contacting step (a) said hGHin said buffer has a
volune fromabout 1 L to about 5000 L. 458. The process of enbodi nent 424
wherein after said contacting step (a) said hGHin said buffer has a

vol une fromabout 1 L tQ about 500Q L. 459. The process, of enbodi nent 457
wher &4 sHieproesss AE embodiment 40 ovhersip rig sroyvthherponesrmmprises 21BolYPeRide pr ocess

of errbodiﬂ@@gfgﬁ% efe). By sai d volune is fromabout 200 L to about 1500 L.
461. The process '\f@bénbéz}'rrent 69, wherein said contacting step (a) is
conducted in the absence of a nmercapto conpound. 462. The process of
enmbogl 69, wherei,n said.contacting step {a): further copprises .
cont%%"vﬁ%“%g{ﬂnwg@ﬁﬁgw %ﬁsaﬁdﬁl‘?’%\ﬁ@]&c pl&%ﬁf@&%ﬁggﬁhﬁﬁ’ a nercapto
conpound in the absence of said chelating agent. 463. The process of

enbogi ment. 462, wherein_said nercapto, conmpound is selegted fromthe group
consfé i nbhegrroesss of erakodingentdq® mhsq?@,sawé?@ﬂrfeﬂeam%ﬁﬁ Em,pheﬁm%ﬂ ot hrei tol
76. WO 2004/031213 PCT/ US2003/ 026498 . _,

427. The process of embodiment 425 wherein before said contacting step (a), said sodium
phosphate has an initial sodium phosphate concentration of at least about 0.1 mM.

428. The process of embodiment 426 wherein before said contacting step (a), said sodium
phosphate has an initial sodium phosphate concentration of at least about 0.1 mM.

429. The process of embodiment 423 wherein_ said metal salt in said buffer and said hGH
before said contacting step (a) have a molar ratio of moles of metal salt to moles of hGH
from about 300 to about 10,000.

430. The process of embodiment 424 wherein said metal salt in said buffer and said hGH
before said contacting step (a) have a molar ratio of moles of metal salt to moles of hGH
from about 300 to about 10,000.

431. The process of embodiment 429 wherein said molar ratio is from about 500 to about
5,000.

432. The process of embodiment 430 wherein said molar ratio is from about 500 to about
5,000.

433. ‘The process of embodiment 431 wherein said molar ratio is from about 500 to about
2500.



mer capt oet hyl am ne, dithioerythritol, tris(2-carboxyethyl) phosphine
hydrochl oride, cysteine, and cysteine ?glconbination Wi th cystine. 464.
The process of enbodi nent 463, wherein I d nmercapto conpound conprises
cyst ei newor2004£083218i ne i n conbination with cystine. 465pcii8005/0%8%S Of
enbodi ment 137, wherein said contacting step (a) further conprises
contacting with said netal salt in conbination with a nmercapto conpound.
466. The process of enbodi nent 465, wherein said nmercapto compound is
selected fromthe group consisting of sulfites, glutathione,

bet a-,ner t oet hanpl , . dj.thiothrejtal, ..mercapt.oethyl amn
di tﬁpggr &?’Erﬂr‘?cgi;s, O{DF?&B?AZ‘-D I r{}gx‘s‘}féet‘mlsfldpm@%%ﬂe‘s %&? gh‘?ﬁ‘%éppc}&abo%tyst ei ne,
and cysteispg i n conbination with cystine. 467. The process of enbodi nent

466, wherein said nmercapto conpound conprises cysteine or cysteine in
conbination with cystine. 468. The process of enbodi nent 137, wherein said

contAagt | f’%xe%%r%@ s at%f EhnbodifiGl SRR saiﬁ%%&%&@% V!r?hihnf%hgs ARk aby sal t

fol | owed by ORtac ing w a rmercapto conpound I n the absernce or presence
of said petaadiurephodsphdtee foll owing is presented by way of exanple and is not
to be construed as a limtation to the scope of the invention. Al
citations to books, nmgazines, journal articles, patents, or any other
publ43sat iTheSproeéss. of embodifent A16 Ritfercid BhidC fictabrsaltrie sodpine ghbyphatecor por at ed
herei n by ref.erence EXAMPLES Exanple 1 Decrease of Trisulfide Isoform

_ Inpurityfﬁﬁmﬁwﬁﬁﬁﬁ mone Antagoni st (GHA) with Mercapto Conmpound(s)
Reduction of B-2036-trisulfide |evel was acconplished using Retentate 1
(see flowchart | below), in the B-2036 gqri fication process, Fernentation

of t4¥. r cbhsrippeRanof embegiment 435 adwreiny said initiplometa) el sanpentrationds B9 026498

B- 2036 -] cribed by Cunninghamet al. in US Pat. No.
5. 849, 535000 %O%gfmtaﬁo B

438. The process of embodiment 436 wherein said initial metal Salt concentration is from
about 10 mM to about 150 mM .

439. The process of embodiment 43'7 wherein said initial metal salt concentration is from
about 25 mM to about 100 mM . '

440. The process of embodiment 438 wherein said initial metal salt concentration is from
about 25 mM to about 100 mM . |

441. The process of embodiment 423 wherein after said contacting step (a) said hGH in said
buffer has an hGH concentration from about 0.1 mg/ml to about 20 mg/ml.

442, The process of embodiment 424 wherein after said contacting step (a) said hGH in said
buffer has an hGH concentration from about 0.1 mg/ml to about 20 mg/ml. -

443. The process of embodiment 441 wherein said hGH concentration is from about 0.5
mg/ml to about 5 mg/ml.



extraction and purification steps (all steps conducted prior to obtaining
Retentate 1 in flowhart 1 below, e.g.y4all resuspension and

honogeni zati on, two-phase extraction, reversed phase chromatography, and

ani on eywehRRHes18Ar omat ogr aphy) were carried out as de?ﬁh{gﬁ&ﬁ;ﬂgﬂ%?l ration

acconpanying flowhart 1. Following the first ultrafi

step, the product was present in 25 nM HEPES, pH 7.0 buffer (-150 L) at a
"Protein concentration of 3.7 g/L. The tenperature of the product sol ution
was cooled to 2 to SOC and it was treated with a 1/10'h volune addition
(-15 L) of freshly prepared 200 M Tris, 20 nmM cysteine, pH 8.0 buffer that
hadMfeeThequpesss 106 embpdinga %y@@s@dd@i@n@n%um i fromagbawii® ai ned at

2 to 8C 174 minutes. The m xture was then concentrated to
131 L uﬁ&ﬁ‘ﬁgl porg’ngl omax 5 wultrafiltration menbranes and diafiltered
agai nst a 6X vol urre of 25 mM HEPES, pH 7.0. The resulting product was then

car/J,.ed hrou f t.he_ B- urlflca i,0 e as
o cha5; o AP FROP D ToEReTs 416 st B8 M PORipEREs 65 () O ot o
B- 2036hr, Ifﬁ-bﬁ,laggutquﬁi)oﬂ@s neasured to be 3.7 area per cent. |mTEdI ately

after the cysteine incubation, its |evel dropped to 2.0 area percent
(decreased by about 46% 78 WO 2004/031213 Ch 0 -------------------------

M Qdg. S'THY ftbtes® of embodiment 414 wherein after said contacting step () said buffer has a
PpH from about 4 to about 9.

447. The process of embodiment 445 wherein said pH is from about 5.5 to about 7.5.
448. The process of embodiment 446 wherein said pH is from about 5.5 to about 7.5. -
449. The process of embodiment 423 wherein said metal salt is provided in a buffer and

wherein said buffer and said hGH is mamtamed at a temperature from about 0°C to about
35°C after said contactmg step (a).

450. The process of embodimc*;ﬁt 424 wherein said metal salt is provided in a buffer and
wherein said buffer and said hGH is maintained at a temperature from about 0°C to about
35°C after said contacting step (a). o

451. The process of embodiment 449 wherein said temperature .is from about 2°C to about
15°C.

452. The process of embodiment 450 wherein said temperaturé is from about 2°C to about
15°C.

453. The process of embodiment 423 wherein said contacting step (a) is conducted for a time

of from about 1 hour to about 48 hours.
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454. The process of embodiment 424 wherein said contacting step (a) is conducted for a time
of from about 1 hour to about 48 hours.

455. The process of embodiment 453 wherein said time is from about 5 hours to about 15
hours.

456. The process of embodiment 454 wherein said time is from about 5 hours to about 15
hours.

457. The process of embodiment 423 wherein after said contacting step (a) said hGH in said
buffer has a volume from about 1 L to about 5000 L.

458. The process of embodiment 424 wherein after said contacting step (a) said hGH in said
buffer has a volume from about 1 L to about 5000 L.

459. The process of embodiment 457 wherein said volume is from about 200 L to about 1500
L.

460. The process of embodiment 458 wherein said volume is from about 200 L to about 1500
L.

461. The process of embodiment 69, wherein said contacting step (a) is conducted in the

absence of a mercapto compound.

462. The process of embodiment 69, wherein said contacting step (a) further comprises

contacting with said chelating agent followed by contacting with a mercapto compound
in the absence of said chelating agent.

463. The process of embodiment 462, wherein said mercapto compound is selected from the

group consisting of sulfites, glutathione, beta-mercaptoethanol, dithiothreitol,
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mercaptoethylamine, dithioerythritol, tris(2-carboxyethyl) phosphine hydrochloride,

cysteine, and cysteine in combination with cystine.

464. The process of embodiment 463, wherein said mercapto compound comprises cysteine or

cysteine in combination with cystine.

465. The process of embodiment 137, wherein said contacting step (a) further comprises

contacting with said metal salt in combination with a mercapto compound.

466. The process of embodiment 465, wherein said mercapto compound is selected from the
group consisting of sulfites, glutathione, beta-mercaptoethanol, dithiothreitol,
mercaptoethylamine, dithioerythritol, tris(2-carboxyethyl) phosphme hydrochloride,

cysteme and cysteine in combination with cystine.

467. The process of embodiment 466, wherein said mercapto compound comprises cysteine or
cysteine in combination with cystine.-

468. The process of embodiment 137, wherein said contacting step (a) further comprises
contacting with said metal salt followed by contacting with a mercapto compound in the

absence or presence of said metal salt.

The following is presented by way of example and is not to be construed as a limitation .
to the scope of the invention. All citations to books, magazines, journal articles, patents, or any
other publications, etc., recited in this application are expressly incorporated herein by reference.

EXAMPLES

Example 1

Decrease of Trisulfide Isoform Impurity of
Growth Hormone Antagonist (GHA) with Mercapto Compound(s)

Reduction of B-2036-trisulfide level was accomplished using Retentate 1 (see flowchart
1 below) in the B-2036 purification process. Fermentation of the recombinant E. coli expressing
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B-2036 was carried out as described by Cunningham et al. in US Pat. No. 5,849,535. The initial
extraction and purification steps (all steps conducted prior to obtaining Retentate 1 in flowchart 1
below, e.g., all resuspension and homogenization, two-phase extraction, reversed phase
chromatography, and anion exchange chromatography) were carried out as described in the
accompanying flowchart 1. Following the first ultrafiltration/diafiltration step, the product was
present in 25 mM I-[EPES,'ApH 7.0 buffer (~150 L) at a protein concentration of 3.7 g/L. The
temperature of the product solution was cooled to 2 to 8°C and it was treated with a 1/ 10®
volume addition (~15 'L) of freshly prepared 200 mM Tris, 20 mM cysteine, pH 8.0 buffer that
had been cooled to 2 to 8°C. The B-2036/cysteine solution was maintained at 2 to 8°C and mixed
for 174 minutes. The mixture was then concentrated to 131 L using Millipore Biomax 5
ultrafiltration membrane_s and diafiltered against a 6X volume of 25 mM HEPES, pH 7.0. The

resulting product was then carried through the remainder of the B-2036 purification process as
described in flowchart 1 below. | '

Before the cysteine incubation, the B-2036/trisulfide lével ‘was measured to be 3.7 area

percent. Immediately after the cysteine incubation, its level dropped to 2.0 area percent
(decreased by about 46%).
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The levels ranged from3.1 to 3.8 area percent. The resulting material was
then processed to bulk internediate usgdtg the procedure outlined in the
flowchart of Exanple #1. By conparison, sanples fromlots processed by the
above- ﬁﬁ?é@“’ﬁ?@%dure (but without the EDTA componeneCT/ubmbzoicags agent) in
the lysis buffer and without cysteine treatnent of Retentate 1) yielded a
trisulfide level (n=10) ranging from3.2 to 6.4 area percent with a nean

of 5.1 at--the,end of the enti [-6--prOcess. .at fl owchar.t...1..abave_, When EDTA was
i ncl uded' in the l ysis buffer- and the cystel ne i ncubatg on step of
retentatp 1 was conduct ed, the trisul figleil evel at IExend of the entire
pr dless Df fl d)vvchart“’l was 1. i5% argaau@%gent Exarg.) g%.’? Dec% eﬁse of

TriQul fi te IgoformIOpurltyo Gwkls Hoi none AntRg@rg St tL,h Met al

Salf( s) Ref&r‘l ng toEromcharthé;:b&“““lQSS Kg ofiaﬁ@?{e‘n ;\/ﬁ%;ﬁ_ paste cell
pasEe weie aglided to Z1013 |itéR§SaFR T B sodi uiRpBGspBaties £pH 6. 0. Wien

t hegcel | -pa%e had f&n shed thavm ng (determ ned by st@l e A5p0 readi ngs)

t haam xt eavés passed through a I\itro homygenl zer at 35‘,93% +/-i50 bar at a
nordinal {Eow ate of %0 1/ hout . ETHg horogénat e wasy ccﬁg*ggt ed tn a tank 83
WO 004/(’,@1213 PCTI 00310264598 re the terrper LIEED S Bas ma§ nt ai ned

bet@een 28 shd 33C. ni um $3|§Eaa gand PEG 46(k \@%2"@5 dedito the lysate
m x'!'ure t§ ftbrtm a coRcentrati mgl;éqg‘ﬁv@%(wlvw of IHEE rg)ounds The
resultin =t\/§)-'phase m xture wé@erﬁggé for i60-120; %ﬁ@ g then these
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Example 2

Decrease of Trisulfide Isoform Impurity of
Growth Hormone Antagonist with Chelating Agent(s) _ ,
Referring to flowchart 1, 165 Kg of frozen GHA. cell paste cell paste were added to
~1013 liters of 150 mM Tris, 5 mM EDTA, pH 7.2. When the cell paste had finished thawing
(determined by stable Assp readings) the mixture was passed through a Niro homogenizer at
950 +/- 50 Bar at a nominal flowrate of 250 I/hour. The homogenate was collected in a tank
where the temperature was maintained between 24 and 33°C. Ammonium sulfate and PEG-
4600 were added to the lysate mixture to form a concentration of 10% (W/w) of both
compounds. The resulting two-phase. mixture was mixed for 60-120 minutes and then these
phases were resolved by passing the solution through a liquid/liquid, solids discharging
cenfrifuge. The top phase contained the desired product andl was collected and filtered through
a filter train consisting of a “delipidating” filter, “depth” filter , and a 0.2 ym filter. The filtrate
was collected in three separate totes and samples of each were analyzed for B-2036-trisulfide.
The levels ranged from 3.1 to 3.8 area percent. The resultmg material was then processed to
bulk intermediate using the procedure outlined in the flowchart of Examplg #1. |
By comparison, samples from lots processed by thé above-noted procedure (but without
the EDTA component (chelating agent) in the lysis buﬂ‘cr and without cysteine treatment of
Retentate 1) yielded a trisulfide level (n=10) mnging from 3.2t0 6.4 area pércent with a mean
of 5.1 at the end of the entire process of flowchart 1 above. When EDTA was included in the
lysis buffer, and the cysteine incubation step of retentate 1 was conducted, the trisulfide level at
the end of the entire process of flowchart 1 was 1.5% area percent.

Example 3

Decrease of Trisulfide Isoform Impurity of

Growth Hormone Antagonist with Metal Salt(s)

Referring to flowchart 2 below, 165 Kg of frozen cell paste cell paste were added to
~1013 liters of 100 mM sodium phosphate, pH 6.0. When the cell paste had finished thawing
(determined by stable Assp readings) the mixture wés passed through a Niro homogenizer at

950 -+/- 50 bar at a nominal flowrate of 250 I/hour. The homogenate was collected in a tank
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| mpurity of Growth Hornone Antagonist w Chel ati ng Agent(s) Referring to
flowchart 1, 165 Kg of frozen cell paste cell paste were added to -1013
liters ofVA34PRI2Fi s, 5 nM EDTA, pH 7.2. Wien the cel Iporasseensfaciosi ni shed
thawing (determ ned by stable A550 readings) the m xture was passed
through a Niro honogenizer at 950 +/- 50 Bar at a nom nal flowate of
2501/ hour. The honobgenate was collected in a tank where the tenperature
was nai nt ai ned between 24 and 33C. Ammoni um sul fate and PEG 4600 were

addeghd® th RniptrAing wis*thathiBinb® bEiHeth 24 GAANB8AL M Ahinefiuf sulfdfd 4@ PEGOf bot h

conpounds. The resul ting two-phase m xture was mxed for 60-120 m nutes and
t hen4@MRewere pddedeto ther Lysate suikipesd tdyfoma s tongentration oif utQ% (W¥) ofigreth

i quid/ ] i gul sQl i j sghar gi. centrif : i ned the
degi Jfogécp O';')J?%Jd ﬁkzzhte r%%l%&%ﬁas Oéé:)qafee%f%greaﬁﬁs '%’f’ﬁefl:ai?lggo']?ﬁlrngﬁgﬁp%%?tlﬁ F‘? g%fst@r ain
consplekésngresd resohvi@l bypipasasingndé sohdtioar thromgh ce pitjid/lityid; solidsadidclar@ing } un
filter,.. The filtrate (ohtajpedq after o hase filtration: .see flowchart
1) \,\&?h},f&%f-g@?éap Pﬁf’sf“ %@n‘?&s f)ngéfeg Pf?é‘é‘g NSy gy 1?5%‘%/%13% anal yzed
for B-Aeseaieconitng bia ‘dRNGlAinga TuRE a Fap@Sfier! Sdoa . mafiRet Ghet . For

conparison, further processing accor di ng to flowhart .1 furth educed -

t he Bﬁffé%wﬁ%%mﬁ%ﬂ?%ﬁh? pgindenphthe s Q3_érﬂr°‘¢’?ﬁs wedesciibef dn F’WPﬁig% &f urther
r edugdiben e 1@@%%@%&9@35&@%&&@\9%? th%%hueo\fgs%cbasmtgfwaspr.@qfatp&eénk.ect i on

par anet ers of second ani on exchange chromat ography step.” Wien the
| ysi Thisgudomprarddn whithdB-Q0BTRuliidd levels of 312 &x Hidoarep porsent ngt thardaon

exch t re. n t _ s of 0.3
oo BASEREA BRSO 0T R B B Py O B IR 2, © O 46
to 16.2 area percent (mean = 10.2 area percent) for B-2036 lots. (n=10)
processed without EDTA (e.g., 150 mM Tris, pH 7.2) and w t hout the

above-noted col |l ection procedures. .Exanple S Decrease of Des-Phe Isoform
I npurity of Gowth Hornone Antagonist with Metal Salt(s)




Referring to flowhart 2, 165 Kg of frozen cell paste cell paste were added
to -1013 liters of 100 nM sodi um phosplgate, pH 6.0. Wien the cell paste
had fi nivgoaehsfobps Ng (determ ned by stable Asso readi nLgl§ the m xture was
passed through a Niro honpbgenizer at 88, WD 2004/ 0312 PIRSS3/ 026498
950 +/- 50 bar at a nomnal flowate of 2501/ hour. The honobgenate was
collected in a tank where the tenperature was nai ntai ned between 24 and
33C. Ammoni um sulfate and PEG{ 4600 were—added to the fysate-mxture to
forma concentratl on of '10%(W/w) of both conrpounds The resul t:l ng

t wogphase mxtur'e Evas mixed fo-r 60-120 m nut e$ and therggEhe,se r;)hases wer e
resaved by pass'l_pg t he .sol utl‘on through a Ii qw d/li qun’éi& s®| | d$

di sghar gi ng cen‘tgﬁf uge- The tb phase contai ned the deslc-r'?'z‘E‘ﬂ;I pr ¢duct and
wasErol | ected and §il teried t hibugh a filter t-ral n consEEHAag of a

"deld pi dating" fligger, a "dept.lﬁ' filter, and a 0.2 pm f:&i"t&hﬁ'ﬁ The filtrate,
was“tol | ect ed |n.§Tgree separ atg t ot es and sarrnl es of edGhIRBe anal yzed for
B- #$36/ des- phe.i*The | eviel s ra:@ed from6.0 tg 9.4 areaﬂﬁ €éht i For

con@rl son, furtheZ pr dcessi ng according to fil owchart {2 fugt her: reduced

t heQB- 2036/ des- p.rganl evel- to O. Ear ea percent iof Retent.ate § Thl s further
redﬁ:tl on of B- 2'%)%6/ des- phe Ie,ir/el was achi evdd by thei.gro8uct {coll ection
paraneters foll of 49 the: secontﬁ ani on exchange chromatqg psy step When
the lysis bufferig@cl uded. sodi lgn phosphate and the col i (§|§n priocedures of
the second ion- exth-aﬁge chr on‘&t—egfaﬁhy— -st-ep--vier e condueteel—,—--{ -hé

B- 2036/ des- phe | evel: of 0.8 area peréent was obtained as cénpared to the
final process levelsi of 4.6 to 16.2 atea percent (mean = 1.2 area
percent) 'T'b'i;'"B- 2036"1'61'5‘. (n= 10}'"p'r"d'é'e"s"s“e“d“\'/\'n““f'hout sodi u@"pﬁ'(i’s‘b‘ﬁéite (e.qg.,
150_nM Trij 5..5 AH 7. 2~ a,ndg Wit hotg 4t he aboxe- notied col | ecEi on p_-;oc:edur es.
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growt h hornone agonist. Then isolate the disrupted solution by two-phase
extraction, solid/liquid centrifugatiogg or filtration. Purify the agoni st
by a serWé)sZ"&f/‘HlFGw d chromatography steps. WD 2004/ OBaPAR20EXarqase 7
Decrease of Des-Phe IsoformIinpurity of G owth Hornone Agonist with Metal
Salt(s) 89 PCT/US2003/ 026498 Suspend fresh or frozen reconbi nant cells
expressi ng g.rom.h.-hor.rmne aganist.in_a, buffer._.cantaining. _sodi um phosphate.
Then di srupt. the cellsieithef com&etel-y by a process suchi as

hormogeni zat ijon, or f-fpartl al ly}ipga ?r océss sudh osnotic §hock or
free@}e/thaw t@ Pel ase the gr;p s hor m)ne agoﬁgt Then d,gol ate the

di sr@ted sdl lj;t [ hn tvvo phas%o e&t raction, isddg d/ 1 qgl gentrl fugati on,
or fEtrati QHOPurlaf t he ag t§§)y aiseri. esHé'i%Lk(ﬁux rorrat ogr aphy
steps 90. h\éﬂféO@%BlZlB P%H&Z@OB/ (926498 NHat ﬁs‘fgl\%@'}ﬁgn s: 1A
procgps for idecreasi ngi t he armunt ®f an inpuriity produced |n reconbl nant
producti on Qf a growt ho horm)ne a-ntﬁgonl-st pol ypept| de i genetl cally

nodi i} ed host ; scells, the procg%s -gorrprw si ng trLe %f (‘a) contacting

wi thgsaid i w;_ty under suf fﬁgrv condi ti-on agt®. conpound to

&
decr @ase saii %a?,munt of sai di gg@Lﬂ‘ ty,':wherel rg ﬁ%ﬁty is a
& sctaim1 further

4

%s

29363;
n

trlsﬂifldelgcﬁgmmof said paR§ ided 2. Th §C_1;E,§§w
conpri sing ti @gﬁerp— of | (b) BE 38 saiid host;'f,i{g ES gsg ®ddiice said
pol ypept i de, iRt AfEEei®n shid gr WE ié_ ?f'gil___s___gonducte’dz 2Fthef dgefole or during

c

sai d contacti rig step (a). 3. The process of c'I"é'l"""Z"-f'"f't"ﬁ-é'r"'corrprl sing the
step of : b ‘

' ! : ! : !
' ! : N ‘ i !
H ] ] ™~ 1 ) '
z ] ! '8 ST E ! e !
8o & = ga ! : N !
= FER- 2 Sa 8! e = =
£ =5 5 =z ! L B = B -3 - E
EHU - E 1 :SE ‘PE 8 :,,_9_2 o H
& iBE a8 2y 25 =3 L TR :
198 orR ! 28 TR IO 8o E § :
3 256 €8 | X E dg ot £29s § 5
4 Bgg85% ! 28 ZEp8ldl iSS8E & |
a E2ifs 32 fzidz FERKe g 3
5362 = 38 BESEE b y :
(7)) ’ 2T NG B -—E =2 . e
a E@sEEan D 18D Sg524 N :
0 2E35RR3E =S avghR g 3 3 |
o g 3 - i s 2 S i = s g o 5
e = Seza | - A i§ BHEE E
) L A Y H a PR 131 =] = I
e 2sES B i 5 9f | 18 ‘.,,’E S & :
8 =e55 & ] z =38 ' oREE :
e S0a@ -4 Z 53 1ZE EZ0ooa !
T T a2 [, R Lescrscmacan-- o mmeecaaanat
: : i
s i 5
ot
(]
E . ) B
© L [ o o
§ [0 £ o - ot 3 — Q
= oo © £ os o) < 0 4=
w QG — I O —> &= 4j O o — A —> [ — 8-
o & Qo © = 3 £ = o I=
= no 3 c o s o
o g E m | 8EE 3 B o
h T = - Q'E T o =
2 S a S u =
4 (@) =09 =
= =L £
- ]
@ —~
32
a’m
E=z
» [13
< LN o e |



(c) purifying said polypeptide to yield a purified polypeptide. 4. The
process of claim3 further conprising, thg step of (d) pegylating sai d
purifi ew@zloypspti de. 5. The process of claim2 whereipgrai26b3fREHRPL O
conmpound is selected fromthe group consisting of sulfites, glutathione,
bet a- ner capt oet hanol, dithiothreitol, nercaptoethylanm ne,

di t hi oerythritol ___I_[_I_“S_(_Z___Q_a_l’ boxyet hyI_)_ phosphi ne hydrochl oride, cysteine,

and cysteine in gonbi natlgn. with cystine. 6. 'The progess._ (gqf claim1 wherein
sai d mercapto corrpound |$_|__sel ect e@l f sOm t he g‘roup con3| S8 ng ¢f sulfites,

gl ut a¥hi one, bet a- ger 5 gﬁ)gt hanol | Egt hi othrejtol, hee% tchyl am ne,
dithigerythritol ; Erig 36{ boxyet hﬁ@ c|;)h hl ne hydro gs cysteine,
and c®steine in du@tygﬁmmmﬂ- with ¢y88 ne ? The propgz@%& elo"al m 5 wherein
sai d gercapto co vises Gy&ted ia conblglgtfbgrPQ@-cystel ne and
cystife. 91 WO 2G04/ 03T 137PCT/ US? 6é‘/°0'2 J98 8. The [ 2% argicl aim 6

wher egn sai d nerdapt o;;corrpohnd cor‘rprl ses cystbl ne or ;'a< Orﬁ)Pr‘r‘atl on of
cyst eme and cyst-l ne.§9. The process o §|§__al m 7 wheréin in said contacting
step ), said trk | €i de |50f or m-i’E ;_g_;oﬁtv.?act ed wi thisaid cyste,l ne or

conbi ghtion of cy sAide and] cysti ngg Egg;‘grnod of Einme suffiicient to
decre@se said amjgrfgt“‘@f saln tri s- c% of m by aﬁ?l ast abdut 10% 10.

A process for decg@g%@the anour g brity pFD ced in ireconbi nant
production of a gﬁ@nﬁﬂﬂmr nbne ann&géﬁgﬁﬂwl ypept i dé&in genetijcal Iy

modi fi ed host celT§Icontd@ini ng cel 1'Ul'éif"b‘6"rrp'bnent(s) """ t‘ﬁé’"p'r“c’fé'ess

conprising the step of (a) contacting & chel ating agent t| nder sufficient
conditions with (l)-_.s_a.l d.__ippurity. (2).isaid _growh hornorde_ant. agonl st

pol ypeptide, (3) isaid cell ul ar ccbrrpongwt(s) and (4) -corrbl nati ons thereof
to degease said; g-rmunt; of sal d i fpugi
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wherein said inpurity is a trisulfide isoformof said polypeptide. 11. A
process for decreasing the anount of a7 npurity produced in reconbi nant
production of a growh hornone antagoni st pol ypeptide in genetically

modi fi edWF?(?@?“még‘F‘l s containing cellular conponent (s), PERYSHAHRWLS
conprising the step of: (a) contacting a netal salt under sufficient condit
fons with (1) said inpurity, (2) said growh hornone antagoni st

pol ypeptide, (3) said cellular conponent(s) and (4) conbi nations thereof
to decrease said anount of said inpurity, wherein said inpurity is a
trisulfide isoformof said polypeptide. 12. A process for decreasing the
anmount of an inpurity produced in reconbinant production of a growh

hor none_ ant ni st pol ypeptide in genetically nodified host cells

cont ai iﬁ@ﬁg& ul ar conponent(s), the process conprising the step of 92,
WD 2004/ 031213 PCTI US20031026498 (a) contacting a chel ati ng agent under
suf f i cildesrease atiDesk m Jmpurityiol i npurity, (2) said growth hornone
ant agorfexowth dloymepe Axitagc with| Chelatizigl Ageat(Sk- onponent (s) and (4) :
conbi nations thereof to decrease said anount of said inpurity, wherein
sai d i mpuri Reférsngtodbevablag 1j, $65 Kigmfdifozeadell maste\cplk pastel sverel @ldeditopridddss f or

o1 owoHER N ash Py cr Bl suFFAvaeY1 foTR B el R Bt BB 5 T

cont ai nidetgmeintd by atble AgRERIkigsFIhe hilttardwarRssedchroaph aiNigo htigogehizpr atof . (a)

mpur i (490 250 B o o] ot A6 280 e A hoproms Pea golices Ta bk

¢ rerl) Llrlllt b0 g&g&iﬁ%ﬁeﬁmﬁwm{mﬁ hARAd 338" ARhohRinflafiRA%E FEG-d
4600 were added to the lysate mixture to form a concentration of 10% (w/w) of both
compounds. The resulting two-phase mixture was mixed for 60-120 minutes and then these
phases were resolved by passing the solution through a liquid/liquid, solids discharging
cénhiﬁige. The top phase contained the desired product and was collected and filtered
through a filter train consisting of a “delipidating” filter; a “depth” filter, and a 0.2 pm filter.
The filtrate (obtained after top phase filtration; see flowchart 1) was collected in three
separate totes and samples of each were analyzed for B-2036/des-phe. The levels ranged
from 3.2 to 6.3 area percent. For comparison, further processing according to flowchart 1-
further reduced the B-2036 des-phe level to 0.3 area percent of Retentate 3. This further
reduction of B-2036 des-phe level was achieved by the brod.u_c't collccﬁbn pai’a:héters of the
second anion exchange chromatography step. When the lysis buffer included EDTA and the
collection prbcedures of the ion exchange chmmatdgfaphy step were conducted, B-2036/des-
phe levels of 0.3 are a percent were _thafngd» as compared to the final pfocess levels of 4.6 to
162 area percent (méan = 10.2 area percent) for B-2036‘ 1Vots_» (n=10) processed without
EDTA (e.g., 150 mM Tris, pH 7.2) and without the abdvefnoted collection pfocedures.
Example 5

Decrease of Des-Phe Isoform Impurity of
Growth Hormone Antagonist with Metal Salt(s)

Referring to flowchart 2, 165 Kg of frozen cell paste cell paste were added to ~1013
liters of 100 mM sodium phosphate, pH 6.0. When the cell paste had finished thawing
(determined by stable Asso readings) the mixture was passed through a Niro homogenizer at



wherein said inpurity is a des-phe isoformof said polypeptide. 14, A
process for decreasing the anmount of .anggnpurity produced in reconbi nant
production of a growth hornone pol ypeptide in genetically nodified host

cel s WOHMWHIHS cel lul ar conponent (s), the process EG’F%S?%’?’H@‘%e step
of : (a) contacting a chelating agent under sufficient conditions with (1)
said inpurity, (2) said growth hornone pol ypeptide, (3) said cellular
conponent (s) and (4) conbinations thereof to decrease said anmount of said
i mpurity, wherein said inpurity is a des-phe isoformof said polypeptide.
15. A950 d6e@daf ara neminabléwgtet df@50Mhourt Thé hanogente rdsycofi¢obati inectank

nbi duct | f wth h ol tide j jcall
ol { VLTS IRt a8 ARt b P i, Snpo AR ey spie AR ERGs " Y
conpr hedmgzeﬁéﬂs%ﬁii@ Bk Iydaf) nfiRitte?fo! fopd @cﬂﬁeﬁgatﬁﬂ Eﬁf qﬂ%e(w/wyfcfﬂ BdteNt

conditions wt said inpurity, (2) said growh, hornoné polypeptide,

(3) seerapayads. (Fherresubiingioioephage yixiurd Wad misethfic ¥t 120rminuice prdbthen dhasecr ease
21§ B! kAP o P45 in MR g o1
SEQUEbirifuig S TTAS topil phasel gonerideduthe defizedMpioliodt dndr wh eoBectadaamt fitteredf Human
Gronc |, 5DR T o AnLA80 N 1E0h ) 05 LOVEL L0 L™

The filtrate was collected in three separate totes and samples of each were analyzed for B- -

2036/des-phe. The levels ranged from 6.0 to 9.4 area percent. For comparison, further

processing according to flowchart 2 further reduced the B-2036/des-phe level to 0.8 area

percent of Retentate 2. . This further reduction of B-2036/des-phe level was achieved by the

product collection parameters following the second anion exchange chromatography step.

When the lysis buffer included sodium phosphate and the collection procedures of the second .

ion-excha.ﬁge chromatography step were conducted, the B-2036/des-phe level of 0.8 area

percent was obtained as compared to the final process levels of 4.6 to 16.2 area percent

(mean = 10.2 area percent) for B-2036 lots (n=10) processed without sodium phosphate (e.g.,

150 mM Tris, pH 7.2) and without the above;noted collection procedures.

Example 6

Decrease of Des-Phe Isoform Tmpurity of |
Growth Hormone Agonist with Chelating Agent(s) -

Sﬁspend fresh or frozen recombinant cells expreséing growth hormone agonist ina
buffer conmg EDTA. Then disrupt the cells either completely by a process such as
homogenization, or"partially in 'a‘pfoce’ss such as osmotic shoék or freeze/thaw to release the
growth hormone agonist. Then isolate the disrupted solution by two-phase extraction,
solid/liquid centrifugation, or filtration. Purify the agonist by a series of liquid
chromatography steps.



<151> 2002- 08-28 <160> 2 <170> Past SEQ¥ or W ndows Version 4.0 <210> 1
<211> 191 <212> PRT <213> Hono sapi ensgg400> 1 Phe Pro Thr Ile Pro Len Ser

Arg Leu Rlee2odsp32is 5 10 Ala Asp Arg Lau Asn G n Leu A Jhr 20 25
Gn Ala Tyr Ile Pro Lys Gu Gn Lys Tyr Ser 35 40 @& nkﬁﬁ}rﬂg%e(@%%ég&(ys Phe
Ser Qu Ser Ile Pro 50 55 du GQu Thr An An Lys Ser 65 70 Len Leu lle
G@n Ser Trp Leu 85 Phe Ala Asn Ser Leu Val 100 Leu Leu Lys Asp 115 Qdu
Asp Ay Ser Gu Tyr. Ann Leu G u Len

Example 7

Decrease of Des-Phe Isoform Impurity of
Growth Hormone Agenist with Metal Salt(s)

Suspend fresh or frozen recombinant cells expressing growth hormone agonist in a
buffer containing sodium phosphate. Then disrupt the cells either completely by é process
such as homogenization, or partially in a process such as osmotic shock or freeze/thaw to
release the growth hormone agonist. Then isolate the disrupted solution by two-phase
extraction, solid/liquid centrifugation, or ﬁltration. Punfy the agonist by a series of liquid
chromatography steps. '



75 Au Pro Val Gn 90 Asn Ala Met Leu Arg Tyr 15 dn Gu Phe u 30 Phe
Leu A n Asn Pro Thr 60 Leu 45 Pro. Segg.,Asn Arg Arg Il e Ser

PCT/ US2003/ 026498 Len 80 Phe Leu Arg Ser Val Ay Ala Ser Asp Ser Asn 105
G u Ly¥WQPrOHe1313rhr Leu Met 120 125 95 Val Tyr 110 PCEHYS20p326498 _

What is claimed is:

1. A process for decreasing the amount of an impurity produced in recombinant
production of a growth hormone antagonist polypcpﬁde in genetically modified host
cells, the process comprising the step of:

(@)  contacting with said impurity under sufficient conditions a mercapto
' compound to decrease said amount of said impurity,

wherein said impurity is a trisuifide isoform of said polypeptide.

2. The process of claim 1 further comprising the step of:
(b)  growing said host cells to produce said polypeptide, wherein said growing
is conducted either before or during said contacting step (a).

3. The process of claim 2 further comprising the step of:
© purifying said polypeptide to yield a purified polypeptide.

4. The process of claim 3 further comprising the step of:
(d)  pegylating said purified polypeptide.

5. The process of claim 2 wherein said mercapto compound is selected from the group
consisting of sulfites, glutathione,  beta-mercaptoethanol, dithiothreitol,
mercaptoethylamine, dithioerythritol, tris(2-carboxyethyl) phosphine hydrochloride,

cysteine, and cysteine in combination with cystine.

6. The process of claim 1 wherein said mercapto compound is selected from the group
consisting of sulfites, glutathione, beta-mercaptoethanol, dithiothreitol,
mercaptoethylamine, dithioerythritol, tris(2-carboxyethyl) phosphine hydrochloride,

cysteine, and cysteine in combination with cystine.

7. The process of claim 5 wherein said mercapto compound comprises cysteine or a

combination of cysteine and cystine.



Asp ten Pre Arg Thr Ay An Ile Phe Lys @ n Thr Tyr Ser. 130 135 Lys Phe
Asp Thr Asn Ser His Asn Asp Asp 145 15Q4 Gy Leu Leu Tyr Cys Phe Asn A a
Asp Met 165 170 140 Ala Leu Leu 155 Ser Arg Val Leu Arg Thr Val dn Cys
Arg Ser wahooGom12gby Ser 180 185 Cys Lys Asa Tyr 160 ¥eavusbbes/@bes 175 dy

Phe 190 <210> 2 <211> 191 <212> PRT <213> Hono sapiens 95 WO 2004/031213
PCT/ US20031026498 <400> 2

8. The process of claim 6 wherein said mercapto compound comprises cysteine or a

combination of cysteine and cystine.

9. The process of claim 7 wherein in said contacting step (a), said trisulfide isoform is
contacted with said cysteine or combination of cysteine and cystine for a period of
time suﬂic1ent to decrease said amount of saJd trisulfide isoform by at least about
10%.

10. A process for decreasing the amo.unt‘ of an irripurity ' prbdilcéd in recombinant
production of a growth hormone antagonist polypeptlde in genetlcally modified host
cells containing celtular component(s) the process comprising the step of:

(@  contacting a chelatmg agent under sufﬁc1ent conditions with (1) said
impurity, (2) said growth hormone antagomst polypeptide, (3) said
cellular component(s) and @) combmatlons thereof to decrease said
amount of said impurity,

wherein said impurity is a trisulfide isoform of said
pblypeptide. :

11. A process for decreasmg the amount of an impurity produced in recombinant
production of a growth hormone antagomst polypepude in genetically modified host
~ cells containing cellular component(s) the process compnsmg the step of:
| (a) contacting a metal salt under sufficient conditions with (1) said
impurity, (2) said growth hormone antagonist polypeptide, (3) said
cellular component(s) and (4) combinations théreof to decrease said
amount of said impurity,
 wherein said impwity is a trisulfide 1soform of said

polypeptlde

12. A process for decreasing the amount of an impurity produced in recombinant
production of a growth hormone anfagonist polypeptide in genetically modified host

cells containing cellular component(s), the process comprising the step of:



Phe Pro Thr 1 Ala Hs Arg Gu Ala Tyr 35 Ile Pro Leu Se
Mh Ala Met 5 10 Leu Hs Gn Leu Ala B2 Asp Thr 20 25

r Arg Leu Phe ‘Asp
Ile Pro Lys Qu

An Lyﬁg'e%&“@g A@n Thr Ser Leu 50 Au @u Thr An PE%/%%%MB}O?(H gl e Adn Phe

Al a M PLeu Leu Lys Asp 115 du Asp Ay Ser
145 Gy Leu Leu Tyr 40 Cys Phe Ser Qu Ser Ile 55

Lys Phe Asp Thr

(a contacting a chelating agent under sufficient conditions with (1) said
impurity, (2) said growth hormone antagonist polypeptide, (3) said
cellular component(s) and (4) combinations thereof to decrease said

amount of said 1mpunty,

wherein said impurity is a des-phe isoform of said polypeptide.

13. A process for decreasing the amount of an impurity produced in recombinant
production of a growth hormone antagonist polypeptide in genetically modified host
cells containing celtular component(s), the process comprising the step. of:

(a) contactmg a metal salt undor sufficient condmons with (1) said
impurity, (2) sa1d growth hormone antagonist polypeptide, (3) said
'cellular componcnt(s) and (4) combmauons thereof to decrease said
amount of said xmpunty, _

Wherem said impurity is a des-phe 1soform of said polypeptide.

14. A process for decreasmg the amount of an 1mpunty produced in recombinant
production of a growth hormone polypeptide in geneucally modified host cells
containing cellular component(s), the process comprising the step of:

(a) contacting a chelatmg agent under sufficient oondmons with (1) said
1mpunty, (2) said growth hormone polypeptide, (3) said cellular
| component(s) and (4) combinations thereof to decrease said amount of
said impurity, |

wherein said impurity is a des-phe isoform of said polypeptide.
15.

A process for decreasing the amount of an impurity produced in recombinant
production of a growth hormone polypeptide m geneﬁcaﬂy modified host cells

containing cellular component(s), the process comprising the step of:
(a) contacting a metal salt under sufficient conditions with (1) said
impurity, (2) said growth hormone polypeptide, (3) said cellular
component(s) and (4) combinations {hereof to decrease said amount of

said impurity;



Tyr "Phe Leu Arg 15 dn GQu Phe Gu 30 Leu @n 45 Asn Pro Thr Pro Ser -
60 Gn Lys Ser Asn Leu Gu Leu 70-75 Sgg Trp Leu Gu Pro Val @n 85 90
Leu Val Tyr Ay Ala Ser Asp 105 Leu Gu Qu dy Ile dn Thr 120 Pro Arg

Thr G yWQ #o#P&2phe Asn Ser 150 Cys Phe 165 Leu Ar gPCTAISRI3/0%488 Cys 180
135 Hi's Asn Asp Asp Al a

wherein said impurity is a des-phe isoform of said polypeptide.



155. Arg Lys Asp Met Asp 170 Arg Ser Val

Ile Ser Leu
Gy Arg Leu
A u Thr YWh&04AF2135er Cys @y the

<110> Lyle

<120> Method for the Preparation of Human Growth Hormone and

80 Phe Leu Arg Ser Val

125 Lys @ n Thr Tyr Ser

SEQUENCE LISTING

Gu Gy

140 Leu Leu Lys Asn T

190

185 Asn Pro Arg Leu Arg
9594 Ser Asn Val

Tyr Asp 110 Leu Met
Xr 160 Lys Val
PCT/US2003/026498

Antagonist Thereof Having Lower Levels of Isoform Impurities

<130> 161765.00520

<150> US 60/406,553
<151> 2002-08-28

<160> 2

<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 191
<212> PRT
<213> Homo sapiens

<400> 1
Phe Pr

1 .
Ala Asp

Glu Ala

Gln Thr
50

Glu Glu

65

Leu Leu

Phe Ala

Leu Leu

Glu Asp
130

Lys Phe

145

Gly Leu

Leu Arg

<210> 2

Thx
Arg

Tyr
35

Sex
Thr
Ile
Asn
Lys
115
Gly
Asp

Leu

Thr

<211> 191
<212> PRT
<213> Homo sapiens

Ile
Leu
20

Ile
Leu
Gln
Gln
Ser
100
Asp

Ser

Thr

val
180

Pro
5
Asn
Pro
Cys
Gln
Ser
85
Leu
Leu

Pro

Asn

Cys
165
Gln

Leu
Gln
Lys
Phe
Lys
70

Trp
val
Glu
Arg
Ser
150
Phe

Cys

Ser
Leu
Glu
Ser
55

Ser

Leu

Glu
Thr
135
His
Asn

Arg

Arg
Ala
Gln
40

Glu
Asn
Glu
Gly
Lys
120
Gly
Asn

Ala

Ser

Leu
Phe
25

Lys
Ser
Leu
Pro
ala
105
Ile
Gln
Asp

Asp

Val
185

Phe
10
Asp

Ile
Glu
Val
90

Ser
Gln
Ile
Asp
Met

170
Glu

Asp
Thr
Ser
Pro
Leu
75

Gln
Asp
Thr
Phe
Ala
155

Ser

Gly

Asn

Phe
60
Leu

Phe

Leu
Lys
140
Leu

Arg

Ser

Ala
Gln
Leu
45

Pro

Arg

Leu

Met
125
Gln
Leu

Val

Cys

Met

Glu
30

Gln
Ser
Ile
Arg
Val
110
Gly
Thr
Lys
Ser

Gly
190

Leu

15

Phe
Asn
Asn
Ser

Ser
95

Tyr

Arg

Arg
Glu
Pro
Arg
Leu
80

val
Asp
Leu
Ser .

160
Phe



WO 2004/031213

<400> 2
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