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receptor, therefore, blocking GH binding since the receptor is occupied. The structural

modifications prevent receptor dimerization, as a result signal transduction does not occur. By

so blocking the required close interaction between an hGH molecule and an hGH receptor,
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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, human
growth hormone) and recombinant growth hormone antagonist (including, but not limited to,
human growth hormone antagonist) with decreased levels of their des-phe and/or trisulfide

isoform impurities.
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homoloEwsr@mcﬁlaﬂy hEmeloguéshwiil lcomR A ati s ARtnBraciPsubs@®kofd) @dditions or
| ogi cal effect s) of growh hornone. Prefer abI

deletions H’@latlﬁ‘? SOBT2039) nBFEOZIRS, SltRER S péqlldppf‘é)tldgs( Fntihodies lﬁmethereof
(respect%xﬁe?ﬁ@l&aﬁhg gﬁﬁ}tﬁgeﬁ]ﬁo?ﬁ% 1ede§toEa1%Qg’)b§hs950ti%1t ariant thereof.

rants" i nclude ut are not fimted to,
The terms "growth hormone agomst" and "growth hormone receptor agomst" 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.



honol ogues (particularly honol ogues with conservative
am no acid substitutions, additions or deletions
WO edoasee3 t o B- 2036), anal ogues, fragnents, PCT/US2003/026498
pseudopepti des, anti bodies, etc. thereof
(respectively) having growth hornone receptor
ant agoni st act ivity. The terns "growth hornone
agoni st" and "growth hornone receptor agonist" include
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ecept.o jst" is human growth hornone or a
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ThdWebR dardd® mayhedam - asires “oPadstap ?ﬁébﬁdté ¥r MRBBLEAY @&itdialplocess to
conservative am no acid substitutions, additions or

vield theldesirefl dprease inathp Jevel of therrleyant iBwuHtyHSEmdRwtide or des-phe isoform
1mpum}gnal ogues, fragments, pseudopeptides, antibodies,
(respectively) havi ng growt h hornone receptor
‘Higoteits t“oF ghdyvitean. “aBd @ ‘20049 mimtmewmw 6284 9Process to
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Ap msedaereippnigss ifdiestest othgiavisss Sieyter fi%ce?% I GPBHEYgvariations
thereof)! feanél & HithiGted GRhinRLE, q@&i{c@aﬁﬁavérﬁ dnldfor! a%téﬁtl,laté’fthé Qﬁlount of the
relevant 1npurity (e.g.; trisulfide or des-phe isoform
relevant igplotmh tll}n))ul‘lﬂ"h‘@h@ rit b@ the trigylfide iseforanigipugty onpthe dgssphe isoform
lmpun’q?ppr opriate or necessary to recite a process to yield
‘he desired decrease in the |evel of the rel evant
Uniesy intligated o'@erwﬂ;e’ itiseUtefrh (Roso celtie(®r piparens Oﬁﬂntimsns thereof) refers to
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the host'&ANBay & @Jn'aﬁhﬁﬁﬁl?hoé%éll '5' pﬁ&‘nt hB?cd:@H Cor dHhRYSUMI HRRWeATsuch as E.
attenuate the amount of rel evant i sof orm

coli. or mestyglla,\ﬂélsh@poﬁqnt mgnqth ﬂlaf thedgstrcel de one thet is sufficient to grow
the desilt%lgédé%ﬁe{%a% 2 6 %?c?telﬁll;mbﬁ&fnt)ﬁ célﬁmg tF),bI—{ fRl&eSAs such there

wse erm or appar ent
is no limaticat dsan svitah thedwh) callehay be oncepaﬂuyt i dvstone ehpablaofietahbinantly
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Eﬁttﬂermarepésaﬂéd hesin, ﬁtﬁhés otlirwize ﬁ!ﬁdid’awd!, ﬂﬂe thrastgrowing” Sercipparent

coli. or_ even st cells. ortant, t
variation {iErechat £4 EHBLED ipmet Himied g Eemln%tagew@t furing, or
otherw19é' OMsin! gng e A631 IcEl fo Hp:lreﬂé‘gﬁfﬁ eg@%ﬁ) Qﬁﬁ AesHOARRABERS of the
or rec I nant erein. As suc

recombinant B-2036 protein component or recombinant hGH.

Further, while the present invention is described 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).



is nolimtation as to what the host cell may be

except that it be one capable of reconbinantly
w@e@dosizng t he B- 2036 protein component or recPODURENG/026498

hGH of interest or "variants" thereof. Furthernore, as

used herein, unless otherw se indicated, the term

"growi ng" (or apparent variations thereof, e.g.,

growt h) includes, but is not Iirrited t o, ferrrenting
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(synthes@sf aﬁch GecréttapmiAfeanids pledife86n, p]BQD% ﬁ]s tsambdr(e@t, lgr homogemzat1on)
conmbj nant hCGH. Furt her, resent i nvention

followed B REEPREEAS -5 PUHES cPgHpetat riere 28 2350y, anigiyyexchange
chromato@fBhP| HAAMufREekdR: 6 HdWHvES Sis nBftd CREBE r&oBBiE Brodhdtion of

i S under st ood t hat e subj ect invention may be used

the B-2086 Horaiein, rls@mbhaﬁpfognoxmmnﬁeﬁ- P ri&-283ores formed, which are the
msulﬁdg?iﬁ&’ﬂ*%'cfé?mxe ﬂSfBﬁ% ﬂnoélﬂrr{g%geg? ABkagoni st, whether it be

i'an® gr owmt i s ant agoni st, human
As avtell, Fignrdreillusiratést the zanmfmgami sdquemme of B2086 witlowiehstandard 1-

ornone or .jts an oni st , C. vi somant. ( PE -
ltter apbron8Rghs; SHHnen B aRBRO T Bt b Et oA e BFb@apHon.  For
referenceBsed0i3Ble 1 BEIOR dkdEhting tH hondBice hRfkeeh Bhd 18ttérand its associated
r ecombi nant , genetically nodified E. coli. host

amino agigh | 5) . 7 WO 2004/ 031213 PCT/ US2003/ 026498 The
B- 2036 protein is producggydyring cell growh (e.g.,
by fernmentation) and expression (synthesis and

secretion). WWW s isol ated
(e.g., by honogeni zati on) S 'i d by purification
(e.g.. by extractiom—sert rse phase
and ani on- exchange chr orfe }aphy, and buffer
exchange). However, as nd¢la uring reconbi nant

production of the B-203&p(@ ein, undesirabl e isoform
inpurities of B-2036 are Awr(Ped, which are the
trisulfide and the des- ph@m(&k’bform i mpurities of
B-2036. As noted, FigurelkA(L)lustrates the anmino acid
sequence of B-2036 with t@Gle(6)andard 1- letter
abbrevi ations indicating wsi(Kh am no acid i s present
at each lettered positiorser8r reference, see Table 1
bel ow i ndi cating the cor rwgwpdence between the letter
and its associated am nu@GRry. Table 1 Polypeptide
Amino Acid Ala (A du (’l@r(T)

Pro (P)

Ie ()

Met (M)

Phe (F)

Tyr (Y)

Cys (C)

Trp (W)
His (H)

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.



An (Q Asp (D Asn (N Leu (L) dy (9 Lys (K

Ser (S Vval (V) Arg (R Thr (T) Pro (P) 1le (I)
woea4084213 Phe (F) Tyr (Y) Cys (O Trp (W PEBUSIP3/026498

Additionally, the am no acid sequence of B-2036 is

provided herein as SEQ ID. NO 1 and the am no acid

sequence hGH is provided herein as SEQ ID. NO 2. 8
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structure o r1Tsu impurity of
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contains an extra su om i
of B-2Q36e byparteules that trisd$iil¢ isofisml BRpuaingd cdﬁﬂnmﬁn teht@a Bl 3fom in the

rote onent re f fide I soform
bridge DAL e SRR basiching TEE G 8 e o2 PHG b s P B
by thgory, Deérease dfdirisBMRI IkdfaFmcont act bet ween
sel ect ed nEhp@ftyOwith Mercapto Compound(s)

Without being bound by theory, it is believed that contact between selected mercapto
compound(s) and the trisulfide isoform impurity of the recombinant growth hormone antagonist
B-2036 results in converting the cysteine-S-S-S-cysteine 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 during or after (or during and after) growth of
the host cell(s). Furthermore, after the growing and contacting steps have been conducted, it is
preferred 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 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 sufficient to decrease the level of the trisulfide
isoform impurity, preferably without degrading (or substantially degrading) the yield of B-2036.
Preferred mercapto compounds suitable for use with the present invention include, but are not
limited to, sulfites, glutathione, beta-mercaptoethanol, dithiothreitol, mercaptoethylamine,
dithioerythritol, tris(2-carboxyethyl) phosphine hydrochloride, cysteine, 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 & Biochemistry of the Sulfhydro Group in Amino Acids, Peptides and Proteins, 15t
Ed. Pergamon, New York (1973). In particular, see Table II of Houk et al. identified in item (D

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



conmpound(s) and the trisulfide isoforminpurity of the
reconbi nant growt h hornone antagoni st B-2036 results
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bri dge back to its cysteine-S- S-cysteine native form
Addi tionally, also w thout being bound by theory, it
is possible that the presence of the nercapto
conmpound(s) prevents further formation of the
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for use with the present invention. 2004/ 03121

higher co@RNUIBHOBITRE%PE capipoynd argiysed, m}@bplrlée\@bnfymﬁmle as high as
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cysteine and, optionally, cysteine in combination with cystine. 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.
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mul ti pl e batches are averaged) fornmed. Preferably, the
decrease in the amount of the trisulfide isoform
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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
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conponent in the buffer has a concentration from
wW@bau3id ny/nil to about 30 ng/m, from abouPCDUS2003/026498
ng/mM to about 20 ng/m, or from about 1 ng/m to
about 10 ng/ M, respectively. Furthernore, the
tenperature range of the growh nediumtogether with
the buffer, the nmer capt o corrpound(s) and its other
. i , m. 1.

mixing SEELER Py S8 L B iR i o o %0 e TR any

degradaﬁﬁ‘nbﬁthamm%aﬁ@emfcbmpoﬁéimmmnﬁimm corrpound has been
added to the host cell(s) or lysate thereof containing
the B-2036 protein conponent. Also, preferably, the

t enpepat UrBecpéast BETHROSMdE T4dféan and/ or |ysate

therefr omI,,“ e¥al LalvntmhélgﬁnéAggﬁEgconponent i's

mai nt ai ned om abou 0 about 15C, from about 2C

t .

‘rf\gt‘é’hgglg : %n\ﬁép&ndol;y h{e8f9 qﬁ?‘?‘é"%ﬂ%&ﬂ%ﬂa‘a %tch gfnge?Ié Sglgcted chelating
agent(s)pandt (@) the dnmﬂaiﬁdermﬁoxm 1mpmu1y,s(2§1the&bmmb1mm- gﬁwth\homnmh antagonist
B-20361|1{§|)[{]}§g??§ﬁ 8e1?1$ar compé)a?ﬂt 5 zﬁoﬂ gcaglg{n%&nt&%{) Sit g\ﬁ}? antagomst) and
(4) all oBEbiMMond Wi @Y ~ (BBrreads qn%ﬁp@uﬂgi%ea@ﬁteu% B3 cysdifie krisulfide

to a tenperature bel ow the proteln denaturation
bridge pagkptey i syatcige-SgS-spdiane Aghye iformmior yleciepang develsc of theyimpurity.

Addltloﬁﬁ%%@&‘ t@@t&?eﬁ&%@uﬁ@ﬁy BREAL 1t%‘90s§1‘31% tHR"thEHe&nce of the chelating

or a tIn‘E sufficient to decrease
agent(S)thVdnmfettthifomeon of thetfiublede beiggoitsalf npurity.

| .I-he .
G20 AP DA b o S50 TR e i
recombinanit B0} @ psteidbatiponstt daringt@nftef (op ﬂuﬁﬁg‘)aﬂd dftenp giowttlo of the host
out 24 hqurs, or fromabout., 1 h o abouyt 4. . .
cell(s). ﬁbaﬁﬁgr,m%@ eicthe gEqwing %ﬂp?%ﬁcrlg}g stgps e @aﬁrnfqoeﬁ%md it is preferred
to purif‘gqgéo %ﬁm@%&%ﬁn TheedIRf Ctﬁ@%)ﬁnﬁémﬁ‘étéﬂg (ssﬁreﬁ%l)t B@gylated to yield

onponent, the er containing t
PEG B-303(pegrsomanth Aovpesylation peacedusesatso US. B’at;d}b) 54814%635

{Aﬁ? %Qg)t ! §%19( foﬁ%ﬁ%ﬁTeﬁ%%g%Etlélp Qlltb IS e§1‘§san?{nl¥feﬁt9dﬂ &ngh when

ers Iters, respec
contactezij([jretbﬂablysmdnwdeqngte \mxlxmlg)a withethe Be2086 Wane:ofnporrerﬂ; Goeether with

t 0 .about 500 t
ts wislade GOt POt Dt poy et s et R Bl fr e isuinae
1soformqﬁﬂiﬂﬁtj'n91(e§éra‘tﬂﬁ%ﬂ15@t Rpridie (spmgtaﬁmmylde ol g) ihBlyM@ of B-2036.

such as mxing rate. The mxing rate ou be t hat

Preferr%ﬂhéhtm& a&eaﬁfsrvé@béﬁ foruge W&hﬁheaplﬁsﬁﬁb@émg ipglyde, Pt greypot limited
|
to, ED’F,QeEgﬁz% gﬁ? Ib’f %%g% 1 e&E‘lﬁ eﬁ’aglfnge{gentg%aﬁ@é Gut are not

=

Ol

ot her
limited ct@,nbofwmxammen Dm«ecarlg Sodmum @dtatmﬁalmm Disvdivinni Zdatage tlheodium,

NI TR TS X ——

Succimaii xmd’fgnesmhe. Nbteuha Bdetate@odivm Bl thte saltferm dAENDA.

6%%?@91%&&& %hgf%r{guggze%%yfgrzgsig\?mh 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 Pharmaceutical Sciences, 16® Ed., Arthur Osol (Editor), Mack
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m xi ng rate should be such that the tenperature is
mai ntai ned in the above-noted ranges and any

walegnasiezis on of the B-2036 protein conponent iBCT/US2003/026498
mnimzed. b. Decrease of Trisulfide Isoform Inpurity
with Chel ating Agent(s) Wthout being bound by theory,
it is believed that contact between sel ected chel ating
agent(s) and (1) the trisulfide isoform impurity, (2)

rush 508 SERI AT LR By 4080 e B o

thereof; P3O ATIEd Tiite®f Sthide FhAINGEO ¢1§t 21 Em:dlsw(n4116&| Edition), United States

conbi nati ons of uI t conve ting the
Pharmagqpgtabi év@ﬂsnslneyégoekﬂ@ & Masang §8§ n)b‘i‘qdo?g’é Bag 1every fubsequent

edition @d’%l%ﬁ' RErest: %21? ﬂ?@ﬁlﬁp %Bé‘ﬁénﬁé‘al; Qﬁ(!'r‘l@:%gentsdf&rﬁ%s ISB@nce Research
l'evel s of th urit |t|onallé, al so w t hout

Catalogpe i Shgl-d d\glsWnt Q- O3D,tand5(5b6§g1cb,| andhgek piﬁ]éme Chemicals and
Lora SRR B R A2 e,

Oheuitdbi eieiatigg agans, BDTA 3¢ atost p‘l@}ﬂ:ﬁddt dhe htmokmlsbf chelatlng agent

that is s&t@tlé?’%\r q%rwgh&qtzplr% tlt 1?}‘361)31?)181 Iél[.l?\ggl b%g a? ng{on@(g glﬁBh is suq“ﬁment to
decreas@hé Wisuli @M BRh IHRARP Yy atCRhbt( Sout 1094 BENRIOKhest ey Blibrium

the growi ng and contacting steps have been conducte
concentfagion g(op ritsf lghast avaregepeuilifyivih somepg®np e pultiple batches are

averagezy'ﬁ)nﬁl@é %Ec% exjagi?e@g rde%g%@gﬁ é% ?uﬂé 3)\1; rﬁgegﬁr’rlgﬁnltﬁ?% }’srggornn impurity is

least abpue @Pba 30%n 4@%001(&311% gespsaevely, 8f 1tP]a1Ehechqu115:;r8149qc5@5ntraﬁpy (or its

s AN 56 B HGEE a Bra st

for use Wlthhh@ﬁ@@é}!ﬁhﬁ/eﬁﬁdﬂ i8 @refiabli at RastBrb3@3H0 Pmd, dioin about 0.01 mM to
onent to%ether wth |Its trlsulfl de is

about 140, ifrapm apapt §lenMigrabeut 20umh, &parabopic? @%F%%@ét { §y@M or from
aboutch?Xlﬁ:lut?Bﬁ\W}%éJgEt&xﬁe wfide isoforminpurity, preferably
egr

(or substantially degrading) the
I} iiseprefepfed B> @tosﬂe therrheIaeng egent ned bat] enng:@mhlg eibufigsligone that

is smtablji% tforuusssenv&{ 1th Otﬁe %Hagerﬁﬁﬁgtn %nvggés &&lx’cx oe’n?l%%cgf‘&ethe B-2036

protein exBpgiear oF degrldaitionge agefokmed Smtabtbéquffatstfoause imobnnection with the

presnt T L0 BTl QMG B LCEALD UM EURHS. i s

methyleﬁx%& abed HidiRai Urhe Poidtczich! Butfdpeis PROL eTRS @réfalred Wittial buffer
Tri SOdI um Pentetic Acid, Succiner, and Trientine.

concentrybio it figm abeeit I QAP0 Mn moreferabbiirem apontR mM to about
100 nnl\gr &g’%ﬁ rﬁ e ?Q%l%b hﬁecln@tab&g Sagﬁ)lﬂ%cc’ ?%ogﬂ’c 7? gﬁfl‘é\%éd"nrgntogtepreferably from

ventl n are not
about 10 ﬁfMlt@Eﬂﬁmlss 50 (nM Oiter btable Hulﬁfésnna}ﬂl%tdsedidl’ltefem’o,ly,ﬂl%e buffers are
Budavar i Thera eut i c

sufﬁc1e&tp é’@ad]?tﬁ ré{,ﬁ 08 F}@g%r%\gt?l r}l%i[ufr{} ailwlieﬁcalé]%h Bm ai)@ut 6 to about

9, from (alid-%\gg;S toggglhtﬁﬂﬂh Uﬁﬁgﬂ%ﬁﬂt 2.2 to\iiotiehs) &S@g&lv@lyt on, SU
and each and every subsequent edition,t ate
dpEgraboyg)it RMIFFIGOIP ROPHS ?}wa%@lﬂ% apenisin sl Hgghgrmore,

the amdaflt of A ERMinER84nt (FGE bR fer sh¥iEbe 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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12 WO 2004/ 031213 PCT/ US2003/ 026498 Publ i shing Co.,

East on, Pennsylvania (1980) and each and every
wGemmgeszent edition to date thereof; (3) The REM/USI3/026498

St at es Pharmacopeia, 21St Revision (16th Edition),

United States Pharnmacopei al Convention, Inc.,

Rockvill e, Maryland (1985) and each and every

subsequent edition to date thereof; (4) SIGVA

i megal s nd Re far . .
A RENST 8 g SH R Bl S RS R ooy
betweepN}ﬂar dmratmglagdh Qfk tIQ:fBEOSﬁépﬁ&ﬂb@ﬁlb@eﬁm(dwthhﬁb@fr&thé/host cell(s)
{ns M.| waukee, W sconsin (2000-2001) and
has bee{l Semple tegdshe BefUBP srricin Rerpeasrent inthebiffes Bpea eqnesniratipp from about
0.1 mgfﬁﬂ O Sout EPLy/ B #RSIboll €5 Blg/Rlko 2bBE B! oxcﬁom about 1 mg/ml to
chelating agent that is suitable for Use t he
about Sprgimbrespeptinglit-i on shoul d be that anount V\,hl ch i's

I t |
?ﬁlftp%érrﬁll Pemtt)}ile % ?easf %go Fﬁ’fcﬁ&)}% I.fn{a(ﬂglﬁl gétﬁer With the buffer, the
chelatugqalgdnt(b)' andnitscothere ndintcmts am:h(dmg, iBus ok ghm&td ty B- 2@&6 should be

mamtalg%g? %%p%%tfr%c léff%‘“?a Blp%}lt %I‘;(ﬁ do aéqﬂt §3 GLa bﬁ hcgatmg agent

has beearaaued t®het Kt Eéll(g)%rflyéi& heRbP ESMthiARYthd B- 2@6 ﬂr@t@fnt component.
about 20% 30% or 50% respecti vel% its

Also, prrferallyt ﬂl@cfempplwrfu therhostnealléy)jasd/of dysatet ereﬁplgrf@gtammg the B-
2036 ccﬁﬂgfo‘h@%tq? g%%hé fr &ﬂcle?tt% ?lgdu? f%ré Eﬁ;og? \%?otug 5‘%;1{()%3%{1@1 0°C, or
from aboned’€hto abnwtelr’jt’Cmaspestnmse féotaliay, patfedablystupealadditiof ofthe chelating

m baout 0.01 out from apou
agent (" BT, B ghoctare dltviich i DRt 40 e etngeiafilt S8 homogenate
containidg thé BrR038L{3EE tolabott FBCUiok hﬁﬁibgdr@ﬁ&@t itielinypordaht ﬂoSnote that B-
refg{eredto provi de the chel ati ng ent. in . a buffe

2036 proyieip Sfepppation tpscutfaf gbout $05n &t it suche g desiipble foomaintain the
e
cnperi S5 RGBT (SR B (U8 o OES B0, RS Vhtain
agents, dedyBe2986, atc. btwetempem@ref helove dle$n¢tembieeatb1@tlomt6mpbmturm g£B-2036.
on with. the [ ventlonln ut

‘é“rﬁg&n @Fy’ttﬂﬁ? ¥ Onéaa S reltvéf%n osp %be @tﬁ? f’helgmg agent
should %I for a ttishetshfficaent ne, deatedsenitist lsliehef t]ﬂél em;ulﬁdee figofetm impurity.
s Tris.. The 1E_)neferred itial Buff

Exemplag SHRP | qrgiet /e foh Ao R YS) SRt sty ispfopy igmurity

should B €dredt A&Hsy abdu® B0 AautEs, FroddVhBdut At to 6t B ho@¥ eat f8h @bout 5
preferably fromabout 8 mMMto about 70 mV and nost
hours tc{)?@ﬂé}%mlysafﬂ?s@ﬁ?tw&b’out 10 nM to about 50 mM Ot her
f Pref e
TP AR, i ol TborRes IRRRken THE] IR odelRSPmd the B-2036
comporg:no\bhdwbufﬁed icomniamg thesame has tahmlmmwﬁanfabam lalitetto aBowtch,000 liters,

fom 301 eign b B0 T B Pt oS iy Other

suitablesx@flairg doliMePinay bé enywherecsth 60 Hgrsg @Bdutisno ﬁtebsuf f er
Furt hernore, ~the anount ofH% e chel ati ng agent

Dither dpregyrab thap @y herplripigres gomtact a%twserbfhetqhélatmg agent(s)
and the®268%56 86mponent 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 foaming that may be formed. Those of ordinary skill can
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chel ating agent to the noles of B-2036 protein is from
about 1 to about 1,000. Alternatively, the nolar
wo 210403123 t he nol es of chel ating agent to the POI/852003/026498
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. 13 WD 2004/031213 PCT/ US2003/ 026498
Typically, after sufficient contact (to decrease the
ety A RS S ST PR B ARRE ol S o
such thtwhé Rivpe@turé iORhinfHened s the@Bbve-Soted faages%q rang Aeph@diidf Jof the B-
t he B-2036 protein conponent in the buffer has a
2036 pretsicempoaentdhminigigedbout 0.1 ng/m to about 20 my/m
from @boutD Oera rfrz\sgji(ﬁq%{mé mg/ m, or from about 1

ng/ m R [91 rtlw pectively. Furthernore,

t he terrper s ral & growm h medi um t oget her

h th ; t t d
bt P, 5 RGP e S i
and (1) g ttn@mﬁgé asjtonggl é&ipuﬁt}i, Q:?)ﬁﬁd? ﬁﬁbtlhﬁtnmit%‘r@wﬂiﬂio)‘mﬁﬁ@mgﬁé@ﬁiﬁ B-2036,
0 _apou e chelatln age as n
) hOSba%IeePlhl&rwﬁ@pﬁW{Sb Epr (@ymbmmtﬁa@%@%@? St TP Dnppy (@) all
combmatttﬁls Br 29 gt 36(3pLQLRE i &ﬁ%ﬁﬂg&k cystéth&Q.S- Brc%t%ﬁl@%éﬁlﬁée%dge back

tenperature’ of the host cell(5) and/or lysate
to its cxsmrree&JSdmstsmmhm ﬁgmt Weieaea@mbvel@ nﬁﬁwemun@ Additionally, also

W1thout{"%11250§%1%|}1 rﬂ?e@ %’o u%hgtg%%tprgfse te f’f %}Qﬁdﬁgt%ygal%s(): prevents
further foemptaﬁidf\tbé msulﬁde®nﬂgﬁmselfpr ef erably, upon addition of

he&ﬂi éal l F@Wt%’ﬁiﬁ%%g}ﬁ%émﬁfcﬁlﬁé erat.ure tge desired

recombﬁx@ﬁ\tt BJZOB@ grdtdlf c&nﬁ@&fﬁt BinSort e R Wuridd endl R E growth of the host

honpgeni zation. It is inportant to note that
cell(s). ;ﬁuestb@mwr@ st the rowing 68¢ comiaching sispiave MercconAgctg@: eihls preferred
to pumﬂr\{tthé enat x‘?ﬁh? tfﬁgxg%ﬂtteglt tﬂ{a %uﬁﬂ {nto Fsr fi'ztei’lerrzﬁ) V\f{qeé}hﬁed to yield
PEG B263h @mlmmy For begséathng)roca@arast ®e B8.PaB N&DSﬁi49ét35: )
rat ur.e bel.ow t he c?r ot ei.n denaturation

égﬁﬂ%?t LRy B B5din SapReqtion it );he PIRSCTH Sy stipn ¢ hjgh, when
contact&E {prEFeAbLyNRitIBad&yBate CRIXRER) Siith BOB-1036 grbelnaddnildnagebdether with

should be for a time sufficient to decrease the | evel
its trisubiide Jsafort; ispurifyg ds o8e At ds SRRt 1P, decpsaasihiealeyel of the trisuifide

1soformSAHiphﬁBrl BrefQt19 %ﬂﬂohﬂ@e%rafdﬁfg @P%@@ﬁﬂlﬂ@ &e??afﬂngx fﬂe ﬁ’éld bPB-2036.

trisulfide | sof orminpurity should be | east
Metal sab(@h suigdlendon mse smthf the rpresersinventip dncluds, hioare no8 lindted 49, alkali

earth mg &'T %i%/ﬁt me afllsaﬁ(g) St o ujlg?tlalgélégtﬁsl) on?rglc):lflatlons thereof.

ypi ca er
Preferréhlethmbfalfb keitathe fatusa gmalghm ffesont amentitre indhid®3ut are not limited to,

t he. buf fer cont ai t he same has a.vol ung
potassitih GROEBEG: PRI ACTHC.PRUM BT UG acopaie, findrbifnde, and
combindbrs tie@ésT, t 0 about 500 liters, or from 100 liters to

about 300 liters, respecti velfy. O her
Other suitable metal salis 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
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sui tabl e exenpl ary vol unmes may be anywhere from 160

liters to about 500 liters. OQther paraneters that may
wdeooaf3izms er est during contact between the cheP@El/URL03/026498

agent(s) and the B-2036 conponent include things such

as mxing rate. The mxing rate should be that which

is sufficient to forma honogenous. m xture (of the

host cell(s), lysate thereof, buffer, chelating

every sil n@s gg({ltl(gn ﬁ) cfaﬁeztgarggﬁxmgﬁnlﬁ? ggat a%&ﬁﬁrﬁcﬁ‘oﬁ?, Z’leﬁé{eyiﬁgm ¢! 6"

Editiona,mﬁmtdd Sthte§ DhsrdagopeA tComyntio, no), Redkvilleoderybind (1985) and each

di kill 14 04/ 031213
and e ppRSHRATSF5Em b5 datp daearay ) SHGNHY oahemicals ank Reagpitn for Life
Sc1encéTR>éééaﬂzhr@4tﬁoéﬁo k. dL&ﬁs l@%é’du?iuélom 200%5; MK (IATRER dH:;mdbook of

shoul SucC t hat ete erature’l1s mal ntal ne
Fine Chﬁelcallscmé IF@D@@OWaE@@EnQﬁthnE%uH@g rWigeqnison (26100+2961)Band (2002-

in conponent is mnimzed. c. Decrease of
2003)6%9%%5%952 Isoform Inpurity with Metal Salt(s)

Oiftshivatile hetah gal‘ﬂ;oﬁm dsdowith tleopigsent investidnedodzme phddphite, ZnCl, and

combin%%%sﬂﬁ%rp y grgg gci) &p?rre 91&1%@)0 ﬂ%ﬁ)sgg@ﬂﬁm%k %or use with the

presentdnGMtidn RBEIID B tﬁétta%Mt $hidk- id @dfficient B d8@Sde ¢! trisulfide isoform
cel lul ar conponent(s) (for reconbi nant production of

impurity foy aa}gpg; glpts]t())’/o obihighgst eancenteagiad (aratsi highsstaveragy concentration,
where ﬁlﬁ tg)ﬁﬁeﬁéfg{é% a&‘é’] a&é}g%eag tﬁlnpx%dt rﬁei%}’a% ﬂ%eae%ééécs i ¥1?t gjn&glt of the

Its cy
tnsulﬁdmnsofwan ﬁmpmtgns mur amut AP0 280%) 4;0%; ort 508%,i mspmuizeyy, of its highest

e T B S DO B A0 BB o

salt (e. Q{ @U(lﬁdfiﬁl Phodphteh eiiitdbls f@hls? ﬁklllthf thlb %es)&ﬂiti i&'/&iélftioﬁel(sj ?E'éféiﬁﬁy at least
|{Se netal _sa S I S/are a

abont %@l\ﬁofgqm gt (lslrxégﬂﬁ%@%?% iyl e eyt £ eoM tPOBHHIMRRM, from

about SEingp’%QbBﬁtof’?%' HANE FRRO NI 161U R al%ut a6 gV 6P 'froﬂy'ﬁﬁoﬁQZS to about
and after) grovvth of the host cell(s). Furthernore,

100 mMf regpectively. gr owi ng and cont act i ng steps have been
t 18 g%%rﬁe%.ltﬂl }OVlI %net%ﬁ sgg in a ur | etvgﬁ Sgdll%lg?ls %osphate can act

rea uri
both asp:! efifferadadya glﬁgbleametdl it yHG{véver letﬁnaﬁﬁﬁtable metal salt(s) may be

added t?%heg A o%%hatgﬁg}ffgfe g%'sta gah&, tlﬁ:&& gg[@g &}?aﬁ gs sLIJnt%ble for use with

the pre§caf ﬁﬁz@ﬁﬁdﬁnl ¥ HBest it pRERBEME b bPheVB2056 pMAER component or
cont act ed (preferabl y with adequate m xing) Wth the

degradegitoage itpis oanad Bfplsniantters Bygewnér counpetion wish the pighdnt davention
mclude' ﬁ&fa% Bt 1{1@%] B%qé?g, g)Pe{bglaée hgkpEs ¢ Lfahﬁgﬁgwa%me and histidine.

crease e rrsurt]
The prafﬂp&drlnmyll, byffee Cencabirationiis fromtabdetdraM togbowr200 mM, more preferably

from atgiF Yl to hopt HOGRME aidthornrarte R Houaiont S Ay e fosh 0 mM and
most ptaf&rhblglEfrond Ubodr B EﬁM tbi ABbiesn b eﬂ)t‘ﬁéﬂ kuitable 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
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earth netal salt(s), alkaline earth netal salt(s),

transition netal salt(s) and conbi nati ons thereof.
wore@imsnesl netal salts suitable for use w th tPEr/US2003/026498

present invention include, but are not limted to,

pot assi um phosphat e, potassi um acetate, sodi um

phosphat e, sodi um acetate, zinc chloride, and

conmbi nations thereof. Oher suitable netal salts are

soutior {4l 35§ bl PYRPed e DR Rctfe byl inE igfe ot gt st o

the mol&Dof BI20686 protéif iafremt dboutChtegwny 16,000, BAtbaghivehyt, the molar ratio of
dex CHELATI NG

the molgypt itotistal S Bk oS ‘&%%ygdpiﬁ;famera% srﬁ@%%@%&'to about
10,000, M%@S‘éo t%%&dt%obooﬂ%ﬁ aﬁéﬁ% 5@@{0, ab63r)256’6 %éiﬂ&t%l;s

Phar maceut i cal C|ences .
Todeally ?fterwaﬁicleﬁummagh (to gecu:@ﬁse ﬂEslS‘ted) nf thP@mubedeumfpm impurity)

betweeré%?.ﬁ%)éﬂ?a%sgm eO\?él) § Slll}f)(%gl 193% %;!7?.\1{1 or frO{n thg h{)st cell(s) has

been cotrpiatad)f the 832038 ipeotbinicomgortinaincthe Bhffierhac o peicantrdibftirom about 0.1

mayml S 98,20 G o o e B P APt oS roay RO el 0

aboutsafgﬂmw ¥ctfdRsequent editi on to date thereof; (4)
@gl ochgfn cals and Reagents for Life SCI enc

ﬁeﬁ@&mﬁ, thattempryefate 18nge PlolF growhgnwinm tqgetop m@d@y buifer, the
metal s@ﬂ%oﬁr@ itd ol &).tﬁtenjt_slaiﬂgl*a%ﬁg QlIt noF ﬂl Fhem. 96%6(? éaglggragla/os ould be

ratory ment scdn3| n
maintaisgadat (azaﬁﬁeratﬁﬁ(ﬁ)m abloutt i06@ so alhmt éﬁﬂC af@k theunttaldal hmabwn added to

sa for e wi.th t.he enti on sodi
the hos{SRHS e B Hes Cehitinm e P00 BRYSH R EgR ey Al rgferabl, the
temperaﬁiref(ﬁ'f ﬂl@dyostTM(@f&er 19datd e o8 bértSihing hé EdDE3d %mponent is
present 1 nvention should be that anoun

maintaiggg %ﬁnuaéogtdf’ﬂte FRA 1574 IR 8B 28 dd 498 4°Ch @6 EPBAGRAA-C to
about 15%®Wek r#e}ftr@l'y aNoleLRet uftROMmobitzSfonl #8h MIREST salt (e.g., NaP), the

COﬂCE ration or Its hlghest aver age concentrati on,
temperafyre o€ thqclhomogd:r@tdga(qcn@s, Inis emgm@qnagg@gte that ]ﬁv@@% protein denaturation

f er ahl
T T e T TN R e —
(i.e., coﬂﬁ%nng)hos’B G%s gm@}ﬂf:‘ﬁiediuﬁi Yuffed, nieted shit, 12636, and optionally mercapto
tration i.ts '

nce heSt aver age concentr |
compougidy Gy o AEPFANES blow &r?crgﬂtemewﬂmag 1 feEpgyaturg a?f’-Z%%
Aadﬁionalgo%euwn%pﬁﬁﬂaaaewzeei%é B 036f QinpdHisnt Wil hd B]@elatmg agent

present invention is referabl at |l east about O.
should rbm f@r@mr%po@wﬁﬁ%nwt ciepwuthes byelnRf the muéﬁﬂmsdiormwmpumy

I it
e, S 00Tl b B T O ROVRATS oy v
should hdmﬁutat laast)ahmM 30 emlpécﬂ; ifxogl ghout 1 hiosr forabbetr 4&boursy or from about 5
salt in a buffer. However, sodi um

hours tcgr ovkﬂ; the et c%vel
O FraPRE 58P Yyot h as a buffer and a suitabl e
THbioallys aftbr suffuient @butagtdstbdenrtad niethl kaligh)andeh@ B-308l6t dofaponent,

may be
the buffer Xontaining 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, respectivély.
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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added to the sodi um phosphate buffer. Preferably, the
buffer is one that is suitable for use with the
w@e@gmst213 nvention, i.e., does not prevent thePCT/US2003/026498
formati on of the B-2036 protein conmponent or degrade
it once it is formed Suitable buffers for use in
connection with the present invention include, but
are not limted to, Tris, phosphate, HEPES, citric
i St. . f er e .
the B- 2@% gom 5%‘?1# Fﬁ/ od?hfgeé ﬁ?&g?lpégﬁs #gﬁ??%)m glt‘afni e?xgimmlzmg the
amoun‘akfdbhmﬁ@(lhmd\ﬁaayrb@ formeéf dhadd of orflinem skiilbudn feadityt d@ermine what a

sufficicf R Rng GTOHIPe BB PEraISS Ve SHNLb RO Tk §hi e g pereture
is mainfRRidtin L IHWe-BE Fangsl dndlh dbuhdRA 0B B280365R6kein component is

Preferably, these buffers are sufficient to raintain
minimigde pH of the growth nmedi um any\/\,here in the range

t 4 51 bout 7.5,
gio:‘mr g@gggﬁﬁ Sgi%n}%ﬁmde%‘?g respect i \?elayouAfter

t he TS pProv ged-rm—a—butf er (or in the case
of NaP, where the P
8%’1@1 el zf Int of the metal salt in

salt &nd t ey oil

the buffer Red731213

PCT/ US2003/ 026498 soI ut n 0, acting a e. buff

M %e@g bgerd by heoph & B@V@ﬁéb@t@délﬁw{l o ﬁfg?‘f&% %aent(s) to the
recombifhebro$dh hothfone taﬁ'ﬁ%&ﬁ’ét @2(@‘6 1B5AR 3 2 REQERE T 1R léxfe‘PHfthe des-phe

_ about 1 to about 1 . Alternatively, the nolar
isoforny mpuity Bitherthy ampdctis! teducting imsheleveltherepbardie prevesiompf further
2036npr otein may be from about 300 to about 10, 000,

des"phef rogrrha% out 500 to about 5,000, or from about 500 to

dpichlly WO chalemp egtit@pisjare dgqudaalthe/hosatelks) @uﬂléslang e desired

cont ac to decrease the.l evel_ of t e
recombiigh Br e ?%Pﬁ%ﬁfm?ymom e St e ur@gmt-@ @%f s Ftth et the host
cell(s). aslﬁ‘@éﬁn&% O4fRir theCAEPRBARY codthdtiisRtePs hhvePeh BEndRORY, it is preferred

cell (s) has been co | eted), the B-2036 protein

to puriyothp ShdPi6 pieteime Thereaitar, thapusified peadein ispredurably pegdpied to yield

o gfe B e AL AR 4,3,
m&rdhelatmg pﬁlt maylby .usdeliimt dmnmblbﬂ withhthe mmm& rigtentien which, when

contactpf BACTeERbLY AL HE) DK T ORI FRapt fgecther with

its des-phg 1s6ﬁhn|ﬂnﬁhﬁt§d1stoﬁe thidt ¥ Qdfficidat &f ®kcdase/ths Ul of th€des-phe isoform

mai nt ai ned at a tenperature from about OC to about 35C
impuritys peefephly wathawt degrading {on substaiigly degradingd thpopield of B-2036.

Preferr&?&ﬂe(zﬁl)ng% edty %ﬁﬁetf&qsg QKflthocﬁE‘ i)fébéﬂt %eﬁ@& 1%01%@3’ ®ut are not limited
proteln r(fiponent re erab ci;ﬂt e erature
A

to, EDTSA tEK‘eTAn,o DIPA( sﬁdéwen@remewm alingf ﬂgﬂﬁtscmﬁiudﬁanblﬁgafe not
it 5 pErGQERRETRIERS Sofonf ARG TR, At iciom
EdetateSodivm, Bdetaté Tih&ﬁ,lurﬁ %pﬁﬁldrm&é )Penﬂ&ateeCilﬂain Tiixodium, Pentetic Acid,
Succ1me? rggg %ﬁler%t?r}el ?\Pot WE etate §E&1 m is %e salg teon% of EW the

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

ol utlon acts both as the netal
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tenperature of the honpbgenate may rise. It is

inportant to note that B-2036 protein denaturation
wo@eeds12as about 40+ C. As such, it is desirabP@&r/us2003/026498

mai ntain the tenperature of the honobgenate (i.e.

contai ning host cells, growmh nmedium buffer, netal

salt, B-2036, and optionally nercapto conpound, etc.)

to a terrperature bel ow t he protei n denaturation

at ur e ,0f . B- 2036.. ltlon y th act 1.
thercoty, BT RER S 8 mrmgskdical St dnd o MBS, RGP, Mack
PublishizlgoUé.dl Elaetoﬁ OF?@(sjylvmia ;QLQSD) @nc ehicht mcﬂefﬁiﬁaﬁlﬁetpli&t leéiivioh to date

trISU ide jsoformi

f .t ity. . |_ar .
thercofg () Ay it Sistoot PREBAOBFEG BT iR (HEY VRGP P States
PharmaEéﬂe?’dl'l(fan'@ntio?lOfIﬁU MROIRHLE! Mﬁryliﬁp(‘lb%)b gnd 84chdind! &f%l(s)f subsequent

about 30 m nufes,” from about hour to about
edition ¢gp dateothergoSu4) §IGMA|; Bmphermbdatandﬂldagmts for Llfe Science Research

oo IEE AT UL A BB RTEHRE e
Laboratbi‘}leE(imlﬁIﬁﬁ{t Mgmaﬁ]kdsel g@scbiliﬁ Q@U&QP@S add ‘(flﬂoamgg)(’)éﬂiiﬁo@b Heteof.
| 0 apout Iters rom.a t it
{‘l)g ‘é‘ﬁa‘giﬁ chelapg 8eREy égT‘érls moshpEsEared;  Eiesanpeing gh ﬁ}l‘e? ating agent
that is %mt@ﬁ@ fbi LR With HRSPE&ht ¥bMionGhbEH RALATRIKRMS Wthi'bﬁtls Ytficient to

interest during contact between the netal
decreasg gthe (dgj-phpdisefren iBWROBE bE cpleasé rabophd Pd ef titsi highess Laghilibrium

concent?zﬁloH] @’* P& gﬁ%‘c " Q’?%én nﬁ% Jn?;cgﬁ%%g%ﬁn&ksghég ?x[u%lt\fﬁlh %Iatches are

averagelip &irmeé| IHrst)erabby sl decrdasy aofhe dmduheof theadealtphs adofdra) impurity is

s o B B R A8 L2038 et o

highest Iae&agm% iriuén B&ﬂ&bﬁ&ahbﬁ‘}}fohﬁ&i DRl esnd‘eﬁ@&ﬁdﬁgaftEtMtA suitable
ornmed. Those of ordinary skill can readil

for use W&éb@ﬁ@%@naon isprsfprablyst legptabagt 0.8 e, h%qm@b% 0.01 mM to
about 1@9iﬁ1\@ USdnY ab&il1®). Mk RbbaL B AP 'ﬁloﬁj Mupr e bidabout 16 mM or from

nperature is maintained 1nthe above-noted ranges
abouth]@banHddglremth@ﬁ of the B- 2036 protein conponent is

nt Gr
g' r%%*l"{g%" X 10 p]igﬁ’ﬁee(iﬁeg& p 1n}1’> ﬁ%u ! lnt%/ u??er ggef%r'a@gatg? Quf?er is one that
is suitaide $or|:ﬂ’sg Wlﬂﬂﬁhg Ipl’es?]ﬂtﬁﬁ?\whtldw 184, ngsg& b@dvbﬁethé\ﬁ&gigtlw bﬁ@u}B -2036
bei n ou y. t heo Is_belleve at addition o
protein gqapaleRtof %@@H? ftopce B ishemed seians walies garama CRBfeipRWith the
present aﬁbé&ﬁ%' ol 2@36 4r&Sidt tifmitdd 3o, dGEE e?ﬁ@sphﬁet hesPERY QJltI’lc acid,
of the des-phe i soforminpurity eit by an act ual

triethylgnaige,c epd rhistidinene They prefartedr efferaisdTos. plbe anefewed ofitial buffer
concentf’efﬂf’oh h@fromda%gutppm & 2%%151! F¥0-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 S0 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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Typically, the chelating agent(s) is/are added to the

host cell (s) synthesizing the desired reconbinant
w@2@088612p3 ot ei n conponent during or after (or PBUF/URP03/026498

and after) growh of the host cell(s). Furthernore,

after the growi ng and contacting steps have been

conducted, it is preferred to purify the B-2036

protein. Thereafter, the purified proteinis

ref abl ated t ,eld. P - 2036, .
molar rRsceS TR Bf Chelne ey 1S BF 1P S LipRolgamey ke frpmabout 20
to abouNJOO(ﬁ frathhbods0 tORABo@R3h Adriffveh £BANE0 BRPBoME losﬁ%euively
connection with the present i nventi on whi ch, when

Tumieallyt altpr spfisicat aentaet (ordscrgensdhmleel At thgdos-Rhiesplompimpurity)
betweerﬁﬂé%ﬁgaﬁ%hpaﬂ@m@@ﬁﬁ6 1% gﬁﬁlt Qo tl'(wnhfnsordf‘?&n RiChost cell(s)

ormi 'S one I's sufficient
has beenl eompleisd), tIh:dB-IZeMepromﬁn tompaterst-ip He biuffef basma comnqmmatlmyfrom about

0.1 s 5 SEEA i SBHPSAR B By e

about 5 ag#Rt, sespedtivelyl e for use with the present invention
include, but are not limjted to, EDJA EGIA and
BrBermotg t@ﬁaqra%%agwét%e Eveth g p degether Meih fhg buffer, the

chelatm%% BH(S AR its | dhArt &fhtdn® ilREUIBIZONATMBE linflelli BC M-8036, should be
CF i um Edetate Cal ci um Di sodi um Edetate Di sodi um

mamtal&!iefttaat temBerdunerprefetahly tieonTabosb 87 Qi tn atrewh BESC hfder the chelatlng agent
has beeg gh‘ﬁ %tt% Cf;agtc -E)rr Il S?l% tg%]e?ip ?o%a%ﬁx ? ﬂéCB t’ig?&‘&&h%ﬁaponent

| en I ne. umils
Also, pfederiblof thElﬂ'iﬁperﬁd‘bede &HIHDa:bdeH(@ lard/at 1ysge a@mﬂmnfoontam the B-

2036 cooB RoBE ) G SR KHR: 3ot FOBAPRLAC 1 sbou 19°C, or

from ab@H@CﬁB 'ab((tE-QBt@rr}speWeEk NotEhat, preidigbly, ﬁﬂ'éﬁra@&ﬁﬁﬁ bﬁthe chelating
and Bi ol ogi cal’ Acti vi ty | ndex, p. THER-19

agent (g ngJgIA CREtomergtre EFreh is abputtShothsdemperaiugmor thy homogenate

con 565 906850 90 1ty ARRARAS bl Sy o

2036 pigsin rghaturagorPlasumnet alboutt a0+ 3€). eAsemich, 1i®'is Bekirabler tohmaintain the

temperdgiR, G B Eong 1 £ ol £ sy R B Ryt chelating

agents, 86 Bi2086, e idta@empdigtittelow the pidi€in dBhdt@etic ﬁh*@&rature of B-2036.
Phar rmcopel a, 21St ReV| sion (16th Edition),

Additierallypther smeash Ems betBrpche Bo36 |9?€1p0n%@%3 41? ghelating agent
should B@;fo‘{ Langk él%i{i)cgé)t t@ﬂ&r&@& hle%’sfél SMEBE Heﬁﬂ%@%ﬁﬂ ‘in&pﬁﬂyt ER8nplary

date thereof; (4) GV, Biochemcals and ents
sultablef @mntac§ ﬁmesg&xrein@rgam@arlml ol e alkoy hﬁelso&rm immguiity, should be for at

least ab'g}l urnluteg 2@19 a%glgtsl)k do a§o§\)t 4@% (gl' frc%}ﬁ rel%ﬂq %khoﬁlis to about 15

Yhemcar's ‘an
hours, M;ﬁamwﬂ (2000 2001) and (2002 2003) edi tions

SVaraRy afer RO R PG AGURE SR PR the B-2036

comporth, iegref @(5nt MaReWhd Sintd s VORI frém WBAt 10ReSBQBbEL IO liters,
t hat anount ﬁ is sufficient to decrease the

from ah@éél(blﬁérslt@, @bw ﬁpﬁ) Histss ot fromyl OQﬂltque@saﬂoowbiSthlltqr@%awctwb' Other
su1tabléqéxg£]1§ﬁa{‘y Fstthiabd IIBHI B8 nywhere 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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concentration (or its highest average equilibrium
concentration, where nultiple batches are averaged)

wo ocoorosii21Pr ef erably, the decrease in the anobunPCDUS1008026498
des-phe isoforminpurity is |east about 20% 30%
40% or 50% respectively, of its highest equilibrium
concentration (or its highest average equilibrium
concentrati on) formed. The initial concentration of

EDTA use with the,present i Ve t i on
chelating, agpnTily 8 15036, rpbtinl i oy Shlt SRARAEAD S i Sy gpedium)
while nhifimigiag the 11@6uri'ﬂ\6f foamingathatiina®. bk foldéd) ahosd onGrdiliMry skill can
from_about to about 10 nmM or fgom about
readily deiGInE Ay 3 IGiRat PyiBe yate shouldsbe, - ooty ﬂeeommﬁa&eshould be

such thattt?ﬁ‘e hBLakd8 RERBned th fe k&%xfeeﬁotedplraﬁéﬁ B8 ¥ %déé‘ﬁ‘da’cmn of the B-

fer'is one that 1s suitable for Use wt
2036prpiieeas®mpon¢nmrminumzed e., does not prevent the

for ionf the B2 ot ei n conponent or degrade
it gﬁ%EIﬁlg AP | qnenbuffersfor use in
connect i or@%gtrJ 8 vention include, but

Bl being Bovl ai e s hPiebel et o ofrFb el o the

recombehif Q‘BMhShoﬁhbl’fe antdpdnidt BIXBE Q@’sult@intd &crdatd fnthe level of the des-phe
concentration is from about mMv to about 200 nmM nore

isoformpjmpugtyagiibgr by gmagmel fedsctmm it éle Aol thereph @ndfpr prayeioniciurther
. bly fromabout 8 mMMto about 70 mM and nost
des phe%ﬁ%ag{ogbl y from about 10 nMto about 50 nM O her
Sypicalyl ¢hebufefad rsslt(ehys/ire asﬂdedj 1o F?htehestactmllliﬁ) syhthsgizing the desired
buf fer suffi ci en t he
recombiint IS PO b1 et e AT anPL (s Bubi aRt el gt of the hos
cell(s). Eﬂﬂﬁﬁérmo% afteoe gﬂﬁﬁiﬁg Bnbedntacth®stbpsthabe bedn cfoh&ﬁ@t&i} &Lk preferred
2 to about 7. respecti Vel%@ﬂ As not ed above, i S

to purlfps rthg Br3034 nrefeigr o%ea@f&eﬁé ¢ Refed prgteiry isrreferpbly B%&y\laé?d to yield
PEG B-bi#4 @gém 9 FREp EPHBH pRicedl?&s 399@1' §tpa{1 029 %aﬁ 5351 the

buf f er” shoul be suUch that the nolar ratio of
Aoy asetdf saliciey diei wrgd dig egpnnecion rwithyiieepressnt Bmmaan which, when

oo A3 A 0 Y 38501 BB G or v
its des-gie 1fdf6nmmh1ﬁ1$1tt)§gfisf ?’gsethahz Sl?‘ﬁglgﬁﬂ‘tb dég'g%sb ?161‘-19{6% gf die ch-@BS &oform
impuritipuraBly Wihosh desra 3%) bt doRe e e ik of Bypgs. Metel

salt(s) sﬁﬁaﬂﬂ@ﬁﬁ LyeShivh m@xapéselﬁllh\venuafﬁ JRud8 Wt k6 B MimAQNo2kal{ £t metal
decrease the | evel t he des-phe isoforminpurity

salt(s), plkelinecssrth st rf’élt(ﬁi,utwgs@g@ meta) ﬁ@lt(s)h@d@ozmﬂsns;ﬂ@m)f Preferred
metal seﬁ%%ﬁﬁ?@ gsr (u\% W‘t!hnchg gléegérﬁ %Jeﬂﬁorhﬁgﬁdg % %@not }ﬁ%ﬁteg ‘?f;})otassmm

roteln conmpgdnen
phosphztte,s p@tasgimoe rat@tab; oyediuno nplwlsphalte Sodiumy Aedtétet ozimbotklorile, and

fromabout 0.5 nmg/m to about 5 ng/m, or from
Combmgg)&ﬁtthei to about 5 ng/n-J, respectively.

Ottiel ey metat budts tfsm@r withitle: pragegein®éntiofcarg howt fin the following
medi um t oget h?(r "(‘f ae buffer, the
references: (1) The Merck Index, 12 Edition, S. Budavan (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 every subsequent edition to date

21



chel ating agent(s) and its other contents including,

but not limted to, B-2036, should be numintained at a
wo esrpesidire preferably from about OC to about PGBUS2003/026498

after the chelating agent has been added to the host

cell(s) or lysate thereof containing the B-2036

protein conponent. Also, preferably, the tenperature

of the host cell(s) and/or |ysate therefrom containing

thereot [, Fhe dasitear SRS AR imagely 250 e IR Biiond abbfsa Staes
Pharma@dpeiad Cupoeitiohpc., FawRetle] WRkand\(IO85) hal each r&ggerlx_/iﬁi Mabsequent

cion B9k ) SiahS e aied sod Hoopert % sk bl Bessach

Catalog&f: $thEcl19MBEHAT @00%£20039! MdNG) WidicE; RORBobk 8€Fink Themicals and
about 30C upon honogeni zation. It 1§ inmportant to note

Laboratprystiquipmers Idilyyreheei Wisgersin (20802001 sod @0§2é003a)k¢dutona thereof.
§f sﬁ"?ab%euﬁlgtal Eé{lts tt? \gsﬁ%ﬁ}?ﬁle ;Rrés%{lmkl&t%n r&o@mx% n'pho gp}ha’te 7ZnCl, and

érat u
combma‘t&ink Shergcrfmﬁé Blsopebfertad. UDKef ghount € ekl RElt(s)agtabls fomint with the

present e AL A b dGHTAREE SO 15 BOGUSRT D rPIRCALP lesBhe soform

impurit§ BPhekhsttabb® 109 YERMi BB 60 (R ¥R BYheRFerhBE concentration,
chel ati ng agent shou be for a tinme sufficient to

where nydtiple beishespse p‘@medbffonpﬁé Breferghihe thesdscenesn inthripment of the des-
phe 15052-\;&1;?{1@{:)@ hlg Yk ?Qtﬁn %% aghos! '46% ofr qO‘yd ﬁ%%}f%gﬁ%é;ﬁ f {))1}: ﬁ% thlghest

of orn i
concentr&eiast(oabsa h'tgh&t) amragﬁ @mperftlratmm)aibnnd:d 1Tlmolmlt1all oomisotuitiohaf metal

0 ours,to about .15 _.ho
slt e 4 c¥igBim PR SRbls By Mopie, e REFY ERpBL A Boferably at leas
about 0lehWE gbnt BieouE ahMlt th RBoRAOOLAHNY), fidfdatdie1 BrMAs@bout 200 mM, from
aboutsco%onent the buffer containing the sane has a_ vol ume

Aot 175 miy Epmyabonth Bl tqgouf § 30md or frowg,sbawis to about
IOOmMLQeApEét =p, t0 about 500 liters, or from100 liters to
about 300 liters, respectively. Qther suitable
Biepysfared to @rqm‘bsthmtab ealhinyabeffer. fHioyrevars godivn ghesphate can act
b I ers;t hat
both as iadnger es%g émtﬁiﬂl% me %l ‘ae&%}ﬁ atdﬁltlon ke ngnegg Sa t((% )may be
added tcatlté stoldﬁme]itQﬁlﬁate:Mfmn @r&fenablgrl thd dufflar 8 @ae shach; saftabie fornge with

ate. The m xi.ng rate shoul d.be that ' is )
the predeit Fiventiiy 1 Aog 1 SREHE e GG lioh LS 19034 Reoteip gomponent.

Sultablé3§1!lﬂfe(r§ Yor us¥ $2¢danbdRh Sffh the %Eés@ﬁt’lnve%goﬂ\fﬁcﬁ@@%l@ %ﬂezﬂcﬁ limited to,
CT/ US2003/ 026498 chel ati ng agent

Tris, ph@@m@ém SHEPES gitanypcidt tristhydamipenand lystnczmet h’@hfg pmﬁﬁrrﬁd initial buffer
concent@?l%h Lfmr?m%l)%tel WWO%E#{%& e;‘é}g)fe afb L)I @&H.'agglgtShrﬁM to about
I nary

ose O rea
100 ml\dl,edswnrmm pkfatably ﬁmﬁfalboute&ml\mmlahgltr7@tml\/fshmhhldsttmeferably from

about 13 ey 50 PR et S Bl e ed T ALE buffers ar
sufficieftd Iﬁwﬂtaﬁaﬂé pldaf tterpreithihelibin agPRterdnahetange GERABEIE4 to about
9, from agout 4. 5 to abmgc 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
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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b. Decrease of Des Phe Isoform Inpurity with Metal
Salt Wthout being bound by theory, it is believed
w0 bat/ozndds ti on of nmetal salt(s) to the reconbPCEDE2003/026498
growm h hornone antagoni st B-2036 results in a decrease
in the level of the des-phe isoforminpurity either
by an actual reduction it he | evel thereof and/or
preventi on of further des-phe formation. Typically,

ta al / the h ]
the moikg Rt B G 1S e SPL Gt BPAEE ArlantB3 5st® prest a0g to abou
10,000, GofdbdaNs 000k abs\g SSIIOO,&frtfﬁjm fsvut d@ﬂuoragoﬁrNOafré@eatwgryovw h
of .the host cell(s). Furtherno

f
Lyicallynetise spfisient @%a%ﬁeéleffs@? tfé%mécc{f Z%e 3q8tphp dso Do impurity)

bemeenoeh@fn%tan%gu(s} £hdPHE BLY03E fbeotan%%gomn@t@mn of B8MaAE hédt cell(s) has
purified protein is pref erab@(y pegyl ated to yield

been comEtst@ Zb@B I(Oéé Pvoteio wempynent-isrthe bifjerdes o onsewseasign iom about 0.1
mg/ml 35%H 15% 2% m ab%’u? g’ 3 r?%gﬂ t@glyoﬂ%trﬁk(vea{ul fr&ﬁéﬁ{ﬁ@hl mg/ml to

usedin ¢ nnéctl on W resent ht'i'on
about 5 wipéml, respedtaelyed (preferably with adequate m xing) with

he B-2036 protein conponent together with_ its
%ﬁ@eﬁﬂ@e- REPRRTR S ARG, Of e S PO SoBStheF Fith g Do the
metal sAIQHIBASH Sth& doﬁtéﬁis ﬁtmdlﬁ@ e ﬁoﬂl'ﬂﬁltécﬁ@f BLIN36] ]ispef&dbuy,should be
preferably wthout de di ng (or subst anti al

maintainpdpt 8derApPraturesirgm abeyt 3{? C tn 299535 (hatier thegnetal(sglt has been added to
e oS 8y B B Ak g e

temperatirk aif i the hestr ¢dhl(syednelor dpdate( tprefiomapsitsining the (BaR03atdnfnent is

s G SRR S5 AL B B b - o

about 15, r3§pRctiv@ly.! Notd @6k dgon HMcRESizALBn WP BRh@Akel salt (e.g., NaP), the
ot assi um acet ate, sodi_um phosphate, sodium acet at e,

temperajyre ef thig |h@m,og@1ateam@y rigeo Hois HEPOTERE totrmtﬁ that B-20 ¢ pyotein denaturation
occurs at @bbitRog Bt AL s34l ft%s §QLrabiS ?)Oiﬂ'a;nlfhlﬁ bR B t ?&@tﬂf’e of the hm;aogenate

I nventi on are not e in the | owm ng erences:
(i.e., compimingbhask céllsd gsowth mediumd buffernmes] s@u dia%ﬁ@ affcEofptiopal)y mercapto

compougg ei%(bl Cg]gmk Ij Iﬁl\%e elox% 'ﬂ% ?&Q%Fdeﬁﬁ@_l %%%ﬁ)n%@?e of B-2036.
Aﬂﬂl‘lﬁbﬂh‘l’lyl\lfﬁe obiabilt t‘ir)le bitivietrethe (B-203t adnonentidid (HeOMEtpl sabdshould
be for a (cl?}e sggﬁqdﬁg aé/cgesaghp%{g ﬂegggctﬁtﬁq:% r%g %)ﬁ%rggitme g% e%%r%fpiary suitable

contact el By dEBrRhsid Tk 166D of tABES-phEWBkdrNiparifyShoul EBS &4t least about

Pennsyl vani a {1980) and each and every subsequent
30 minwes, tiramm abentdhheur Rlabe 48 bayre3aniiempbniuShows/to 2bawsl5 hours,
respectlfl o700, {16t B ion), Uni ted States  Phar macope al

Comivadlyt afver, suffident cRutadt\bietween thdametah sat(§)1:385he BAt)36 aomponent,
the buffar’ c(:jon aining t eusba%lee s ra]ltvolume 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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edition to date thereof; (4) SIGWA, Biochem cals and

Reagents for Life Science Research Catal ogue, St.
w3120 ssouri  (2002-2003); and (5) Aldrich, P&ENSODNI26498

of Fine Chem cals and Laboratory Equi pnent,

M | waukee, W sconsin (2000-2001) and (2002-2003)

editions thereof. O suitable netal salts for use wth

the present invention sodium phosphate ZnCl 2 and

sufficief linngﬁlrll’]%a}glre? s?@ ltdgm f@{ﬂl@sg/o&xles e%t% g}ECﬁI d b%?x@&i]% ﬁa%tten%erature
is maintaiied id tHRAbEOHYE] Rgbdaid aayraegﬁdawbn ehthie B-2056f pr6feBiNondpBnent is
decrease the des-phe isoform inpurity by at '| east

minimizgdoyt 10% of its hi ghest concentration (or its highest

gver age. st ERW@ Hor re nultiple batches are
aver agedi Hak. Is JESL RN the decrease in the
amount 1 minpurity is |east about
20% 30% 40% or Y% r.espectively, of its highest
conce?\'tratf ﬂgsifr ?ffl)!gegff’g%'?natverage concentration)
formed. T n of netal salt

d h | f h.th
Vit i B el BF UG (it 2A0GE of SERHRECREgnI() to the
recombif¥ht &loQR ﬁ&%e %es'ﬁM iPa @@&éﬂse %pﬁle M8{el br &0 &Q—%HE isbfdfM impurity

t o about O MM from about mv t o about

either byyjag mtaaicrgqlucllen ifihe éevgbtbeneofla@d/ orRreyentfonginfithsy deszswtf@rmaﬁon-
0.V i . .
3900y, M RBRE 84 Kol U REELIOSnd g o doive

recombpiants ploatile homnomcprotehodﬂu*ngsoraaftmf(éle&urmgchtﬂ after)t goivéh of the host
wever itional suifable

cell(s). %%B@O%é’ma Ggr?‘ﬁfélg% chﬁlﬂ%gﬁn% aéfeg)ﬁm %(t}n%luctgg li% 1(ssp)referred

topunﬁﬁﬁgbﬁMME)ﬁ@p&wn{ er is one that is suitable for use
the present invention, i.e., does not degrade

t"\% Ch@lama pgsnt iy e aised DREngsten Biith the piseens Mvention which, when

contact%ir" gﬁ&gzlaﬁl}bswﬂfx Gl ug@rm#u d% thﬁcﬂ@ gl%%lll ﬁ&':ﬁ(lﬂnte rf)r(gtgﬁ together with its

ent Irnventi o re not lirmt
des-pheTrsobrm pmpsptyaisconeHBRES, suff ctent tD (kcraase theiletdh pf & dae—,phe isoform

f nitial buff .
impuriy RreBbegir s SBEABREEh vl Searmihe Bisoviak of e cerowth
hormonel Fhr&eaéd Mleﬁaftfm@ agbitsl kuibableivoi ﬁSea’bl&Ufhe pi&3Entrientive inchdde but are

not imfie Ky 55 B b AP A CNHARTG) SN OARATEIRRR include, bu

are no§ l}h&ﬂn%@' ®, ISk SmARY DifocHBe Qodifthe fEeaR bal&lhﬁsﬁlsodlum, Edetate
uffers are sufficient to maintain the pH of the

Dlsodugn obdstatersprdivm, albdalikie rTeispdiumh Benigitlgairfey é’nmal@tm Caknuno Trisodium,
Pentetlépxglﬁt Suc%gnérr %ﬁ' ’@?e%%e tth%t ﬁ@é%ér'tgfstz %m( e dh rﬁ}rﬁp DTA.

respec Ive
Csheprsnitatle cbhilating kigedte rfor ose wnttht the pressat ﬁfveﬂmﬁ, awhmtal in the

t he NaP sol bot .Lhe | salt..and. th
followipg fefpierossy L) TROMESE PR R T B BlF Gt Mok & co,
Inc., Tlﬁé?ipeﬁ&?Caﬁe@b@t AINBRI S aB Blctivigy Bﬁlei e THER 80)(usde U‘bQIEIQXT]NG

mol ar_ratio of the myl es of netal sal

AGENTY, Wlﬁ@h%‘{ee§t38f’n BND 3% ragd efash ja@dt oveR sWRsequent edtion to date
thereof 2ROV R A HAPs AHabBENBILY HYencdE16™ AT, ARRC R (Fditor), 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
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WD 2004/ 031213 PCT/ US2003/ 026498 the noles of the

netal salt to the noles of B-2036 protein nmay be from
W@beun3R0D to about 10,000, from about 500 t oPEDUS1003/026498

5,000, or from about 500 to about 2500, respectively.

Typically, after sufficient contact (to decrease the

| evel of the des-phe isoforminpurity) between the

net al salt(s) and the B-2036 protei n corrponent (within

edition%%z%ﬁ% Feé)? Pﬁ @gﬁg}é glﬁ(%ch}elﬁlctalﬁ & BIF?%?BE ?gr ggfe §c1ence Research

Catalogt@NSte [lbﬁl@,tMCSBOIfr[ QNO@QO(B) @adL(5) D’Hﬂﬁdh H@ndﬂb@ldtof @Qld'@lﬂdﬂncals and
from about 0.5 t o about gg from ab

Laborany Equiprgent M enﬁﬁﬁqonsqa Qg}gggp g (ZQﬂngtO,Qé} %ﬁi@s thereof
Oreult 1D SR eagreﬁt@ 9EDYA 1 r}ﬁosg Pf@f@rfbdneﬂiéjgﬁi&gﬂ %tf'&ﬁélatlng agent

with the buff met al and its ot
that is @uﬁbbrfpsuﬁimwithl @imgesemmnmmori slnuldé@ that, armammch is sufficient to

decreasgrﬁlf e(ﬁe %lh%! &g}‘ﬁl )gletgi % leﬁsetdz#g)% 055:5?6% ab g%gst equrﬂbnum

concen&ﬁtﬂmd(otr dts Iu@liesh Qstrageleqbibiprion doyisaitatién)ewl@é multiple batches are

wversac) oo cieTHY. (R RBRHE i BgRIauRgoR B AP sgform mpuriy i

least abROELWK, 30¥6 afb%, bhs6%f feQ;F@cﬁ@éHf YRk H%h&ﬁ %%lﬁh f concentration (or its
corrponent mai nt ai ned from about about 15C,

lnghestfarvetﬁg%lmbrm cencapisasion) Gomedr The initiad lggmentz@qnoof EfpBAvtsuitable
z
o s EBRABE Sy W PRI A i v
about 160 mijcfirarh @bore\p. I mdeto dhtout 20 inﬂvpd'rdnaaﬁout ? midtie abdvatl 0 mM or from
b tzg' 2&3@ pr.at ei n ? egat uration occurs at about 40+ C As
about 24p aout p MM reipechi¥el¥ e to nmintain the tenperature of

e pféﬂdﬂkﬁ@@? ide(the €helat@Rk@it M NBuff@S Preferably, the fbﬁﬂéﬁs one that
medl um  huf metal salt, B-2036, and optionall

is suitaplg forse dvﬂhcféﬁre&ﬁﬁlﬁ inyangion, irep dges atpETVARLDE fEation Dfithe B-2036
protem%ggxﬁogﬁeﬁt g %‘réﬂeaitt 'oﬂ& itt ?&%Q& ug ta‘Bfe lﬁlﬂ?ep%ﬁ)r gs% gmg%onnectlon with

tiona the contact ti rre etvveen
the presentpioventivn dncudd) eutretralnot dintited oy [Teis, plaosplate,aHEPES, citric acid,

uf fici 10 decr.ease . th .t he.des-phe . . ..
ety il S ity 1R B, bR ored. " CaR ofpgitel bufte
concenfrattondefrbm%bﬁlgl hllgf ’cdf shoat Z(M mM) Qidﬂfprefﬂi‘&ly §omibidut S mM to about
urit or at out 30 m nutes,
100 mMngYﬁnam atpra‘f“ lﬁgb/r 5?18 a&ew t<h a‘gﬁ% 70gpMs japdhmash piefasably from

about 1094VIS0 hBbu@BO HiM 1 D@ UhiSable MBRRERLY Hebilséd. _P'%?érglﬁkrl these buffers are
after sufficient contact between the netal sal

sufficientite mmintgidghe phed eergrowth m@hwufaﬁwheas@m thé rangg ﬁtonealmah@ to about
I 0 1 about 5,000 liters,
T e e

ers out er’s, or from
2B (otedtaboee, tivisghefatred td:')ﬁtﬁvidb ttler dmelatlﬁg agﬁft iiv @ Ibylffeﬂ F@thermore,

L e K TRt R —

chelatingNgdetid®d thBing)es Sligldwas h&nﬁn@%rdt&hE(e g T H&HY ¥ifien MB&E 1 to about
shoul d be that which i sufficient to forma

1,000. lipaivelys the sopla éattoon theanoles ol ehelating jagentytg the moles of growth
hormorfel'b%tgﬁlf(e.g.k,’ WD may B RbmSBbE(®)to about 1,000, from about 50 to about 250,

or from about 60 to about 110, respectively.

‘:—»

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
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the B-2036 conponent and any ot her conponents in the
growm h nedium while mnimzing the anount of foam ng

wao bai/oseey3 be formed. Those of ordinary skill cReT/US2003/026498
readily determne what a 23 WD 2004/031213
PCT/ US2003/ 026498 sufficient mxing rate should be.
Qobvi ously, the mxing rate should be such that the
terrperature is maintained in the above-noted ranges

nd an on of .t 2036 t el opent .S
cell(s) R pRE sTHEROR e hePhont BotulPnt iStel (s ROERB, BE Butle? has
concentaaﬁnr{h@n hlﬁmf 01 ivd/APto aboyit 2@mgeC fredsiBowf0. Deg/ilte about 5 mg/ml,

of arm ur| ty with Chel ati ha Agent Wt hout being
Orfromagawo“e ntﬁ%w 5 me/ink 195ReGHYEd t hat addition of

F&%e%hbfbg 1RA8Abratird AnbdISE t}fee%‘? o SRRl HEHHim 36 b vy ﬂKQ beffer, the

results in a decrease In of the des-phe
chelatinigsegeni(sh fudpiis iothgr centepfe rm@iydlag» laétn@allum@du@t itlegh growth thermone

protem,I I?rgf;é}z%bﬁy ?ﬁo%ll)‘{ b@ﬂﬂfn%n&{ ﬁt\éz? 5 el aturc EP gégrén§ (ﬁ'c?f? ISAIS) %°C to about
35°C afsatdiaicliotating agdsm) dbs b@inl addod wythe hm Icell(m)g)rtltf@tedthsneb’éd)ntalmng the

srowth RGERTY AR, ITHA N DO ERN G Prot L, S0 800 B anb) tysac
therefro'ﬁU ESMARARE gk hotltie PETH 1Y nAREhiSANG AR abi\g IS’CecB?about 15°C,
have been conducted, it is preferred to purify

from abgupRfE tRoTRBINEE: oF dfom ahpyt FKeloashont lédérﬂesmyvqib Note that,
preferaﬂ}ﬁ,gﬂ)ohggﬁlgig@tgggl ?ﬂeﬂé\ffng ggpf"(e ?ﬁfﬁ@égﬁgggﬁéﬁ%r%&ﬂch is about

4°C, the tempgraowe bf the hmnn@npte@niammgige piogith hertdone tises td@beyt 36°C upon
i SO or m.J npur sufficient to

homosdgEi@he dt Fhoby orelt Rt Gl ot Bl drpppiign ocous o

about 410H-ef(lef bl snchyi it o désidBigr 8 thaigtalrothe sethpdratitd 6f the homogenate (i.e.,

adln ) the yield of the gromh hornmpne. Preferred
contalm@ﬂ oat Fﬂg dnedipm, pifter.s q%welaagé agFntsy apf SrHWdsharmone protein,

etc.) to h 'ﬂ%ﬁﬂ:ﬁ'&tﬁ’:@ bbﬁw Hd %oté?ﬁ' Heﬁﬁﬁaﬂdﬁ% #)érg’ﬂﬂ:ee(ﬁL gh@vth Bfhbone roteln
and DTPA. ‘Additional exenplary chelating agent
Additionally, et contace timst batiweent the growthDerfraons ardtein, and the chelatmg
a u iU e
agent s%ngl% g’l%ﬁfr?]p é Jg g{@ﬁcgqgﬁou%gcr%gé t%é glvar c?tg {gl ({Trgnpﬁg 1&0%&1 impurity.
Exemplegsuitable aohtme tinfee fidreleateasi€ipihe leviel diiths d)dl-p]hmlsofﬂﬁnhﬁimxty should

v tor L5 SHER] R BOmReE i P PRl ok St 5 hows to
about 16 R6l8} lefi@cd@@nNt s for use with the present invention

are noted in the follow ng references: ,§1 The Merck
Triieally, afiersuffigiont epptactbetmgemths chelpting; agentis) angthejgrgyvth hormone

protem,i@? Pl\l/flfe%rgf;?t%lg%{é?ﬁ%?a‘ﬁ# : %gfu?%%‘}daeﬁ} %&EE%F?(%@CO% 5,000 liters, from

about 10 liters to about 500 liters, or from 100 liters to about 300 liters, respectively. Other

D5

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 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 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
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AGENT"), Whitehouse Station, NJ (1996) and each and

every subsequent edition to date thereof; (2)
wResog2oh' s Phar maceuti cal Sciences, 16th Ed. PCEUS103/026498

Gsol (Editor), Mack Publishing Co., Easton,

Pennsyl vani a (1980) and each and every subsequent

edition to date thereof; (3) The United States

Phar macopei a, 21St Revision (16th Edition), United

e S 0 TR i SPRAEHRE e P dfgpion of

growthzlmommm&:m mobl@ﬂmmm&&QS edition to date

there%f Gl\/lﬁf cal s and Reagents for Life
Sci ence Re é’ﬁ'fegﬁeo O'8:  Louis, M ssouri
(2002- 2003y ndbook of F| ne

Labor at or, E UI pment, M| wau
K& iewg( 6O Gpranl it BOGHES G addifien o grctal sali() to the
recombikb@k 8Rwth Borristet BRANS it B %'e@l’eés@ On ARERYS of %QT&S gﬁ‘ie N%6rm impurity

preferred. The anount of chel ating agent
either bé’lﬁntaamabreﬂmﬁoaso thgilevsl ﬂﬁh@om@s‘mmewemmmffmb@ ld@ﬂ;lph:b foemation.

t ent ase .t he
BRI S Bl M o s SO S pr s
recombimagh gmtwth duivhdnorpratein composmt datingddr {fRf (drtdurihg gﬁlﬁ&fter) growth of
concentration, where nultip

the hosg\gl?%{'(%g g&gﬁ%l lclgg,gftgg@&)gr?wn% cp;gtéqtgllgéfﬂp? ha‘fehléeen conducted it is

preferrdi6 pRASEthe rdvitB haMuAB brdéint he des-phe isoforminpurity
is least about 20%_ 30% 40% or 50% respectively,

60y metahisglhaaay bwﬁqdi iBr ronpeciivmcwith rthe |pm$er(tomvmt®n which, when

contalctl&%1 | ?éral%% ﬁ%@%%{da fe! h@{lh%nl?{%ﬁsw [%é?{h B&}n ng S}H‘E%h{ -Icl%-(r)]r%ponent

togethey Methptse@mheumfmn lmlmrlltss ipoad thanlsl spffatient eadécradsotiic level of the

ooy TSRS B B s e vt o

growth lﬁrrﬁMeQr Metad Ralt(g)oiithble f10use et the ﬂi@élentr 1BoR1eh iN@hdé, bht are not
preferred to provide the chel atlgpg agent in a
lmmited pi¢ plpl epith frastalnialf(s).t alkalingt qath. metaloprit(Phtrensition metal salt(s) and

combin®ibrdsaRiBof OPreféﬁ‘éd ‘Me?zh F&l@esuﬂﬁﬁé M usk Wﬁ‘lg&lé g%éeﬂt e%ntlon include,

does not prevent ormat1 on of the
but arecapfpbiméed tor p@e&gmad ehmph@tn,cpota&smns afetnter sodiBui Iﬂmlsp}mte sodium

acetate, YHld c?ﬁcﬁuéeoén&‘ﬁ%%ghﬂng&r}ﬂ&%f on with the present

invention’ i n are'not limted to, Tris,
Phtes shiaabde nidEPESts fof tisd withdhalpresdnk iichydroare Metedandhe following

hi stidi . . Th f ff s, Tris, . The pre err
roferendi [ P, Malv Uoadd ulinn 5 Siietint L66i0. e & Co. Inc.
Therapéﬂﬁ@UCat%Q&'y”%d fBi&ng@&lefA@ﬁﬂW ¥ndekOrp. ab@ERk- 15 510 “@MATH\IG
re preferabl from about t o about

‘ AGENT7”O ﬁ’f@?ltethﬁoﬁenﬁ@tml}a rléJf £F96) y‘ﬂndrf@nh aadcﬁyprylolhmueot abition to date
.5 S f e, ;US P, e

thereof; Qze)miéeg]% glﬁg l;ﬂraélﬁgye %%P C§cz I es{,f%m%ﬁit aﬁﬁiutr {)ggl H[an?’co){) Mack

Pubhshmgecgn (E»sﬂonnﬁdlmytvanwm%ﬂb andh eadieaﬂchemyfsumﬁno etlition to date

thereof; L g%ﬁ %tlim?e’g g%geat %gcol?)glg,pgg algeg/:il%y)n (?Gth %rdltlong) mUmted 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.
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As noted above, it is preferred to provide the

chel ating agent in a buffer. Furthernore, the anount
wo@bootiog12¢hel ati ng agent in the buffer shoul d bRCEHUS1003/026498

that the nolar ratio of the noles of chelating agent

to the noles of growth hornone protein (e.g., hGH is

fromabout 1 to about 1,000. Alternatively, the nolar

ratio of the noles of chelating agent to the nol es of

rote V. om.abo
95 sBic BRI TG 4BF S5t i e AR gL RGN e anc
combinitfdnmtladamﬂ ar®@lsb q;réib@éﬂl THOamo 6 PE adetal 8hly(s) Suifabledbt wse with the
after suLfl cient contact (to decrease t(@e | evel of the

present davenfipi shadd derthatngeung y)hlc bistSHESETE e deprensat thp desplashisoform

o 0 3500 0K G NS A B i

where Imdtlpl(e bptchessarb eesragedirfsinmed djreferddy, ghmdwcmakmmrtbmenount of the des-

e ) g 4 ! PSR cheR SRARERL! B s

concentrwlbﬁi(oﬁ its highest aberagy Cﬂnpent@ﬁoﬂ)ribﬁ‘nab oTlhe ﬂmiﬁ]] /cnilceh’manon of metal

0 res ive Furthermare, t
solt (o AR PP RELEN SEVB fok S5t Wi The RSP a0 feprefrghly at least
about 01NBM YEdn€ hbout NemMeReIbsht 309 AIde RbofSdboan @l nhNISo QBJS\.&QOO mM, from
contents incl udi ng, but not limted to, the

ar owt
about 5 seirte rboutpk7§traMy fropy eout Hhm thahout 1 Hombh o frammbauta% g about

e preferably fromabout 0C to about 35C
100m?§%§&?&ychel ati ng agent has been added to the host

ktéd prefrredrto Ipysadeethb veetad odlt monbwifani dfpwever, sghmwtphosphate can act

h ne prote preferably .the te erat
both as TR SR LRl AHA ") GRR0EY Priiontt SRR RS A may be
added tb bR @R PhdiphaTe Berfg Pr&fbmablystheiuffenisivad that dnguithisit forkise with
to about 15C, . from about, 2 0 abo t 10C,_or from
the presgBiohpveBSion; be.adefstnot Q@V@rrté%gwl thr«ﬁ -é03npotein component or

degrade?'i eh&s flY Yonﬂéﬂoggﬁaﬁﬂjé bl & Js@?n E&ﬁe%dﬂ“&l‘cﬁ%re%%t invention

enperature of which 1s about
include t tve ataemntémtadrte, TJlﬁS lph@pham&@‘rél?&i sitdontid] triethylantine, and histidine.

The preld i ORE FodcrBich i B8R hont MR 0w 200 e preerably

from abb@wmn&tqm‘b@heum 1R atenrmadre pfefmlﬂy fi®mbdbouB® MM toldbbut70 mM and

, it bl t th t
most ptg er?bxg WI BI af(ggal(l\frlat% a outoc’i(g)nnapéfrln %h@emgﬁp%@?q%ﬁe?s Ilillra}ef be used.
Preferalg{/ QnEd: biedisum sitfitibRrie nﬁlh%@meqm 08B LowiR ﬁfédsﬁxpm;yk»here in the
hornone protein, etc.) to a tenperature below the

range fipro eleut Adtenahayt St frem ahempSde abeuiof.Sgpniem Fherhdado about 7.5,

respectl%lgt ein. Additionally, the contact tinme between the
row h hornone protein and the chelating agent should
Aftef thle nzetdlisake issprovided iaratbufffer (zbed‘.t[ thesaset dfdN dPewhbredllﬁe Wi solution

s bof GBS gl BT i) oo, PR o, PlaL S . 8B or e

solution ATRYAdtIY as BRWuEfer) RBofl@be fich klibs’ﬂﬂ{e raélatiatic Of the Mbl&Sof metal salt to
fromabout 1 hour to abqut 48 hours, or from about 5

the molggRfrgrowth hormone protein (e.g., hGH) is from about 1 to about 10,000. Alternauvely,

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.
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about 15 hours, respectively. Typically, after
sufficient contact between the chel ati ng agent(s) and

w0 b@4@samt h hornone protein, the buffer contaP@i/n§o0se26498
same has a volune fromabout 1 liter to about 5,000
liters, from about 10 liters to about 500 liters, or
from100 liters to about 300 liters, respectively.
O her sui tabl e exenpl ary vol unmes maybe anywhere from

iﬁ&c% eSr St}}?fécﬁlg‘gt%‘gg QH) Aete%ﬁ% tg%et\)/g]t %&gé} ggsﬁgeh%rfg’oilonn Impurity)
betweegt kel rﬁétall’lsgltagj and (is) groarﬂﬂhdrhﬁn@ povdih (9 hGHY (Wftkﬂh&jr rfrom the host

coI(5) B DRI TP R WS ROl i the QUG by conceniation from

about ofloﬂigﬂﬁrte U o 20 hﬁ%ﬁrﬂé} Bbnt 'h)%up@gtm@ﬂ td §aout lSXﬁQ’hﬁ or from about 1
hereof, buffer el ati ng agen , the growt

mg/ml h@bmiriemyﬂdilﬁsmm‘mﬂy .any ot her corrponent sint he gr owt h

eg'%lfebr gmg%rﬁose on‘go}gﬁr‘ﬁgry g&(ﬁlm @ n rg’%\1 ok ebuffer the

metal sdldk)eami MOﬂvhﬂtomerﬁsjiﬂcthdur@;]bumotllhmterdaﬁ)ﬁt];fel'mdbvdl b@mone protein,

et S S BBt Ll B G B2 AU

salt has"Be hadadad theﬂh&s'ﬁ RelREPMEy R &Qrebﬂ&ﬁﬁaﬁmﬁ@ Gheagbwth hormone protein.
Al @gradatl on of the rowm h hornone protein conponent
SO,

cigblyi ithez tanpempturpealy badwsiopelitpsamdins lysae dharefrompontainng the

growth {r&oegg) F]ﬁa?kﬁagﬁ‘ﬂ%‘l&? A, ba%lr(%gt?g‘l?pt% P%ty ﬁ?gﬁ%% aboht i‘% to about

10°C, qreﬁmmmhduamc g awtub 153, rrenpectwebrulNae that apmiehmm@gmzmon with the
sof or ur ity .eith

metal st oD M dbBBrBTT R BREOPRGEAeHEY St L igpgoriant  note tha

growth ﬁb@r\tﬁl@ pk@éin ‘Hﬁntftmfafl&ﬁbccdﬁsat gt for rat A9 EhchTﬁt i dodirdble to maintain
he netal salt(s) is/are added to_ the host cell( E
emetal salt,

the temg%‘%lrfésfuﬂﬁ heynegeaaty fs-r ORtRmiRERashH s o yhaRe mﬁo‘?

growth mﬁﬁﬁcﬁierbrﬁ@m) Qhé %btl&&éﬁl&qger%pt(ﬁé&n?ﬂouﬁ@f etg td B9erdpature below the
after) growh of  the host cel Furthernore, after

protein deratugptioni taigpemtircorgrawthi h@gnsneangte ve been conduct ed,
%qdltlgn%lgfr ‘a{e 5 nt: n’éttmb Sy I e% t}uQ %Ec%ztﬁvi'lto?mgr?er g\nlp tthe meétal salt

e U S onnec
should pé Rﬁ @nimd sﬂlﬂfﬁ&‘iéﬂt@@ dwhreasbl theibveh of the despliccidofofth Gﬁlpllilﬂbl Exemplary

suitable mh ﬁgﬁgsu t glﬁgrte%,('s:él? evinﬁx}er Pé Eﬁ\%PSP o rmne 3)e for at
least abofit iRl frb® BUhL 1 BHBNS abSt 9 REAASE: &R ah@ﬁted hd?lfrs foh®out 15
des- phe i soform i npurity, preferably w thout degrading

hours, remects\@bst antially degrading) the yield of growth

I
R
proteingh&bufler eamtaimmgiha‘sanseaﬂlas (asz)olunwl fkeaoh Rlprent & ditdrhto atedualb, 000 liters, from
about 136 Ltegs tz) about%rb?)lotl{tgrg or Zo%ahterg ?c) abou’Ej 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
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conmbi nations thereof. Preferred netal salts suitable

for use with the present invention include, but are
wmedao4l0817id ed t 0, potassi um phosphate, potassi UPCT/US2003/026498

acetate, sodi um phosphate, sodium acetate, zinc

chl oride, and conbinations thereof. O her suitable

netal salts for use with the present invention are

noted in the following references: (1) The Merck

udavar i d|t
such th%fogxg)%?nﬁ% ture.llg én?aé%%mFdS & % 3}88? 9ot | o | g:\/s' ﬁegré%atwn of the
growthﬁﬁx@dﬁle@bthﬁd@ﬁpox&ntfﬁlriﬁiﬁrﬂ;@ed( under "CHELATI NG AGENT"),
Wi t ehouse Station, NJ (1996) and each and every
subsequent edition to date thereof; (2) Rem ngton's
Phar maceuti cal Sci ences, 16th Ed. Art hur Gsol
(Editor), MacEMBSRIMENTSOFBHE INNENTIONPennsyl vani a

(1980) and each and every subsequent edition to date
1. Arppoesss for (8gredbing thinaedntSifan éepRity pralvogkinaecddigant production

Vi SI 0 16th Edltlon nited .States ,Ph e
CEA Bkt holohe BB, pobBere, ) BTt OB AREE B, e
m@dw@%&mmﬁm@&eq&pmf edition to date ther eof ; (4)
SI , Bi ochem ca and.Reagents, for Life Sci
b CROMESATR) S Saiby pglY ounder CRiP SORBITB08) mercapto

and (5) c&hﬁamqh@dé@%b@a&aﬁbmﬁlomlﬂiﬁgﬂ&ﬁl s and
Laborat ory Equi pnent, M | waukee, W sconsin (2000-2001)

and (2002-Wioway sedimpeiy it hisselfe ispformof said aphypentis.
PCT/ US2003/ 026498 O suitable netal salts for use
Wi th the present invention sodi um phosphate, ZnC 2 and
2. Thenimionas bfmﬁbctdimemdffuﬂhﬁ camprisipg tieatepedt. The anount of
mst sal t (. t for yse wth. the sent
oBhe - SPotRb o ol el Bttt AL eP UL BT snid epageing i
dec r eas @oddubted efhd? hefors &f iy shidBskithdingRepdd). | east
about 10% of its highest concentration (or its highest
average concentration, where nultiple batches are

3. 'ZH@ ﬂgt%gg)f éxﬁl‘id@ﬁﬁentarfﬁftﬁér%g#ﬁ?%hgﬁnlgﬁrﬁﬁt ogase in the

nt o des- phe 1so y is | east about
20%) 30Pyrilyieg sakpobptidetoryiald & paiified polypepddeni ghest
concentration (or its highest average concentrati on)
formed. The initial concentration of netal salt
4, (rﬁe process oﬂd:mmfimhaﬁmtattbe)r cotnbtisibg thefsep oise with the
3ent in entl og (lieferably at least about 0.1
r oRPEAINE stidpyrifisd BYIYRRPUEB0 M from about 1 mM
to about 200 nmv| from about 5 mMto about 175 mM
fromabout 10 mMto about 150 mM or from about 25 to
5. The moces_ﬁotpf modp@gge?cwh@@py said imereapier egrapquag is gelected from the

x{gl)ﬁﬁ ne(gfal sut eg ufath?(g{ ol ©heta iR ?oreth fl di l315."E1110th1reltol
pha fn act ot’h uf fer an sul
nntcaptosthylanuﬂdov\éﬁéoqryﬂidthlt |tns(a4ca1$auxyeﬂb;ll)e phet;pihnes ali}kitcg:}ﬂonde,
dtoth sodi u hate buffer.
?—V% 3‘5’? efnr‘?énﬁﬁfflglé‘?m?nsw@gysgﬁg is suitable for use
wi th
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.
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10.

11.

12.

13.

14.

15.

16.

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

wo tooafsr13t is forned Suitable buffers for usePCTUS2003/026498

connection with the present invention include, but

are not limted to, Tris, phosphate, HEPES, citric

acid, triethylamne, and histidine. The preferred

initial buffer concentration is fromabout 1 mMto

about 200 mMM nore preferably fromabout 5 mMMto

about 100 mM even nore preferably fromabout 8 mMMto
"EHeoptbcesd ofbbotimentdswhereiafsaidahérgapto oompdumd tcothPriseyl cysteine or a

a ut 50 her sultabl e buffers may be used.

WI%F@PQBI cysfel’il&aé‘ S¥H€rs are sufficient to maintain

the pH of the growth nmedi um anywhere in the range

fromabout 4 to about 9, fromabout 4.5 to about 7.5,

Hre froeass ab guboc&mamtt@vvhmimsafd. 1g¢rcapte sprapauing gpipprigdstaypteine or a
tal .salt vided in a buffer (or in the case

q¥é§§onm£§¥mm?ﬁ1 Solution acts both as the netal
salt and the buffer), the anobunt of the netal salt in

e buffe | uti.on .gl so ctln
i mrarss OhstuiBen I R ROERAS S eoRaRIe Ta G st trigpdode isoform
geb@acted witkkad cﬁﬁélﬁe bonibi@itioR b £&ystineGind oy inb @61 ptRiod of time
protein is fromabout 1 to _about 10, 000,

smrfﬁ@?rﬁ 4@ éwaye said graoypb Phsaid wispigide isofgra byt keastapoyt0%.

nmetal salt to the noles of growth hornone protein

(e.g., h&H) may be from about 300 to about 10, 000,
Theoproadss wf eﬁl@@dmxenia% wheret OO perind ¢frtome isbwffici&0 0o decrease said

abou%gﬁﬁggﬁ‘ﬂgag %P')éag “1“‘3“%‘%"%@ égg’gizgisent cont act

(to decrease the level of the des-phe isoform
i mpurity) between the, netal ]a':t(s and t

Hesr wroress 9f smbediment &ywhergiapy spidlicopiaping signy e ge isoform
5 ebhtaskd had sQﬁ%st@ﬁiS?&@i ﬁéﬁo’d St OfuPMibht RO HERERe said amount of

protein in concentration from about
@iditrisylfide isobrathyt leag ahgutrho% fromabout 0.5 ng/m to

about 5 ng/m, or fromabout 1 ng/m to about 5

ng/ M, respectively. Furthernore, the tenperature

Thpecab of babatimetitl Ingehkreim shﬂqehbé of tiink lis $ufficibmtftb elecrease said

t he S [ tents i ncl udi ng,
%‘Pu“ﬁ SW‘%PHS?]@G& S)Bfor'ﬂ‘ﬂ’é' aﬂ ne pr ot ei n,
preferably should be nai nt ai ned at a tenperature from
about OC to about 35C after the netal salt has_ bee
Blriergcess of erabadément d evheraly said mepeaptocoppaysys P&Yﬂﬂeéllﬁ p hgffer.
the growm h hornone protein. Also, preferably, the
tenmperature of the host cell(s) and/or lysate

Thepotess of cobrdianernt 2gvhenein sgjd owrdaptosompaendis praviidediis a buffer.
mai nt ai ned fromabout 1 C to about 15C, from about 2C
to about 10C, or from about 2C to about 15C,

TES pestkisvef ¥mbdddhentt hathetiw Baid cyegii radantbinatioh hoft dyateine and

cystine is provided in a buffer.

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

cystine is provided in a buffer.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

netal salt (e.g., NaP), the tenperature of the
honogenate may rise. It is inportant to note that

wW@e@a0B12dr none protei n denaturati on occurs atPEDUN1003/026498

40+ C. As such, it is desirable to maintain the
tenperature of the honogenate (i.e., containing host
cells, growh nedium buffer, netal salt, growth
hor none protein, and optionally mercapto compound,

¢ .
b oot SRS 13 AR Bllrefia BhALE [l AAF s BhkBhas an
inttie] coombingt cytsteine ahé tystiee cércenteationiok atleashrabvat Gd atMi n
and the netal salt should be for a tinme sufficient to
decrease the | evel of the des-phe isoforminpurity.

B§ ¥f erfibtdiabilt 26 GBtcRCbefble¥RiR d‘oﬁfacl@%@ﬁ(ﬁ% REid b ffer has an
| evel of the des-phe isoforminpurity should be for at

inisigkeomahinest cysBineiand cxstine eonsantzation of at IH@H pboup0. 4wVt 48

hours, or from about 5 hours to about 15 hours,

respectively. Typically, after sufficient contact

Bet poeesst bt embodimestal T (véerem csaidh eiigal osenibikedr eysteene and cystine
rot ff taining.t sane has a vol une

B irialion 1w oo b0 SIS R IO BT: T hors, ram abact

100 liters to about 2,000 liters, or fron1200 liters

to about 1,500 liters resoectlvel par anet er .

heaProgess e cpodimerr b8 whstgin rigide o1 %%CQO tefcaiiaieeand cystine
IBRblatiah ISR 66k 1235 QW 1p@IIDNE pr ot ein i ncl ude

hi ngs such as mxing rate. The mxing rate should be
that which is suff|C|ent to fornta honogenous m xture

of t he host cel. | wsat.e f.far .
8 prodfes B 1, VIRRGT S LR oY el B cymine
cnoguoadod & from dbet § rddtdabondd . whi | e ntnlntzlng t he

anount of foam ng that may be fornmed. Those of
ordinary skill can readily determ ne what a

B bideb&NbE Binkbdithehtab® veHtddih hallle iniIVéddishad, cyshene and cystine
m xi ng rate should be 29 WO 2004/031213

PeTryBtion 5 fme bt 1 sl ke ehet S M- tenperature is

mai ntai ned in the above-noted ranges and any
degradation of the growth hornone protein conponent
Tle prbmssrbf eaibodiBED1 MENTSn ©Fd Dhiffed Mﬂhﬁfbdﬂom th@\group consisting

sin unt of murlty
BBt e BEsR P PR g ou n
hornDne ant agoni st pol ypeptide in genetlcally nDdlfled
host cells, the process co g the (a)
HﬁqtraetSﬁ fcwpedimenti 14 Wheseip .sax“?é ﬁ‘%@s S§1@<th:$ : group ConSlstmg
%hﬂ@ﬁt@fﬂﬁﬁﬁﬁQ&@:mﬁ@%@ﬁHﬁQmﬁ@ ARAiSARR, sai d
anoun said inpurity, wherein said inpurity is a

trisulfide isoformof said polypeptide.
The process of embodiment 15 wherein said buffer is selected from the group consisting

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

-

The process of embodiment 16 wherein said buffer is selected from the group consisting

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

The process of embodiment 23 wherein said buffer comprises Tris.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

2. The process of enbodinent 1 further conprising the
step of: (b) growi ng said host cells to produce said

w@oiogoaRtd de, wherein said growng is conductdI/@s1008026498

before or during said contacting step (a). 3. The
process of enbodiment 2 further conprising the step
of : (c) purifying said polypeptide to yield a purified
pol ypeptide. 4. The process of enbodi nent 3 further
conprising the step of: (d) pegylating said purified
pol ypepti de. 5. The process of enbodi nent 2 wherein
"Bl pdoceey clagpitdiraen A6 mhetein saizl tedfee dorhprines The gr oup
consi sting of sulfites, glutathione,
bet a- ner capt oet hanol, dithiothreito

TR g0tk o6t B AL AR 25 Q\’Heféhpﬁ[&’ﬁdffek E&hpnses Tris.
tri's(2-carboxyethyl) phosphi ne hydrochlori de,
cystelne and cystelne in conbination with cystine. 6.

[ rcapto

B B g O R R b e TR 0t ot
sul fites, glutathlone bet a- mer capt oet hanol ,

thlothr t oet hyl amd ne ithio t.hed t ol
e S o o DR OS2 S pe BB Yl B b
£Y84 &ndéntratiosl ﬁ@ﬁﬁmuﬂEthoCabﬁﬁnzmetﬂMn with cystine. 30
WD 2004/ 031213 PCT/ US2003/ 026498 7. The process of
enbodi mrent 5 wherein said mercapto conmpound conpri ses

’fi_ @r@éé@? opém@odlﬁlgﬂft%n@ﬁéréiﬂ aftfr s‘éiﬂscfo‘ﬁ{aeﬁng"&gp &y %Sﬁl M@is biffer has

process of enbodi nment wher el n said mercapto

z trpoumechtetiop fiograbouly b md tesbout 290 neMibi nat i on of
cysteine and cystine. 9. The process of enbodi nent 7
wherein in said contacting step (a), said trisulfide
TIROr06d%s of sSmbedinaat Fdwhirtih saidi ThHscommt@itragowis from about 10 mM to
conbj natjon of cysteine and cystine for a period of
o0 @i cient to decrease said anount of said
trisulfide isoformby at |east about 10% 10. The

rocess of enbodinent 9 wherein said period of tinme is

pipesss of cmbodimenieik Bhsin said A RANCERTaSeR i 9 ghpiIganM to

y at | east about 50% 11. The process of
éﬁ%ﬁ%ﬁﬁ%ﬁt 8 wherein in said contacting step (a), said

trlsulflde isoform is contacted with said cystelne

r riod fflCle t 0 .decrease
e Bt o ErmPoninef § Yhe sE8 gioh ompO e aTectish gplypeptde
séQBgﬂm@opﬁnuqu'Nb gpbodi ment 11 wherein said
perlod of time is sufficient to decrease said

The process of embodiment 2 wherein said growth hormone antagonist polypeptide

comprises B-2036 of [SEQ. ID. NO. 1].

The process of embodiment 25 wherein said growth hormone antagonist polypeptide

comprises B-2036 of [SEQ. ID. NO. 1].

The process of embodiment 26 wherein said growth hormone antagonist polypeptide
comprises B-2036 of [SEQ. ID. NO. 1].
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39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

amount of said trisulfide isoformby at |east about
50% 13. The process of enbodinent 1 wherein said

woregogap2e3 conpound is provided in a buffer. 1BCT/UR®03/026498

process of enbodi ment 2 wherein said nmercapto conmpound
Is provided in a buffer. 15. The process of
enbodi nent 7 wherein said cysteine or conbination of
cystei ne and cystine is provided in a buffer. 16. The

r
?gl?r%f‘oﬁgsts I%g e B‘P 8 %vger\gﬁr}g)e?orgsa?f%o%t%ﬁ% gﬂeﬁ %agescind buffer has an
fnififlepmbidéd Vﬁtéiﬂ@mmiﬁﬂe&oﬁééﬁtrbiﬁﬁﬁﬁ&t 326488ut OLYmM he
process of enbodi nent 15 wherein before said
contacting step (a), said buffer has an initia

qaeBidaed of ¥smbeditRneIwhENSinibefors IE ehtdctiht St8p ¢f), #ld buffer has an
east about 0.1 mM_18. The process of enbodi nent 16

HHblepmbined eysteinging qystinexronsantatians at kepst abentd. bwM.er

has an initial conbined cysteine and cystine
concentration of at |east about 0.1 nM 19. The

gihe pmcsssaif embdidient 37 whérewhside¢ambsmticnioficysteihe emdrbystinelin said

tel a, cncetratlon from out. 0..1
B SR AR RS sSANERBARLAE @ Tabd B lan g gt toles of
wmbmemcﬁ&mé dndick/étitle t6 ﬁﬂiﬁs@eﬁ 0B 6 fidhngboanl s &y sédub €000,
concentration is fromabout 0.1 mMMto about 10 mMM 21.

The process of enbodi nent 19 wherein said initial

%E'de&@s@ o‘ﬂéﬁlbogﬂlﬂfen@%j whiRld BRI cdntieRidh ro@tcyaané nd ERfhe in said
about nmV t o about nmM 22. The process’” of

bhﬁ@cﬁndﬁﬁﬂ Bzmmmdéﬁefprg adid confacting istep énthiarie d ntp}mretncnef moles of

i € | ut
Ol e NGNS bR o BB MRy &5 el P!
buffer is selected fromthe group consisting of Tris,

hat e, PES, c acid, i et hyl am ne, a .

The plarer colzotrial 51 Bheel a5t eibymrinE Seh (AHaKGR-A036 in sad
pafre havh Ber036Tos@neeli@ifrdrh aFut 08 HE/AH R SHNPIGHgnEl. Of
Tris, phosphate, HEPES, citric acid, triethylam ne,

and h| stidine. 25. The process of errbodl ment 15

e ﬁ)'c&s%"i“eﬁllbp&i%ﬂ efif 38 ea?{elegm%%tung %p ?%%ald B-2036 in said

con I'sting osp ate

boffethay h BHZQ?oé,commitrhmm frath aout 28. mFhe tpabeoe3Gmgfml.
enbodi nent 16 wherein said buffer is selected fromthe
group consisting of Tris, phosphate, HEPES, citric

amé Grockss 6ff Eib@liney, 43R Rehekdirs bdidlIBI2036200ncditibA G€ &B& Mout 0.5

nt 2 rein ' ffer ri Tris.
r?ﬂdtlo O&tzos;ngy{wn? ein said buffer conprises S

The process of embodiment 44 wherein said B-2036 concentration is from about 0.5

mg/ml to about 20 mg/ml.

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

The method of embodiment 46 wherein said B-2036 concentration is from about 1 mg/ml
to about 10 mg/ml.
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49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

32 WD 2004/ 031213 PCT/ US2003/ 026498 28. The process
of enbodi nent 26 wherein said buffer conprises Tris.

wQ@2004/0821pr ocess of enbodi nent 25 wherei n sai dPOTIUE03/026498

conprises Tris. 30. The process of enbodi nent 24

wherein said buffer conprises Tris. 31. The process of
enbodi nent 29 wherein after said contacting step (a)

said Tris buffer has a Tris concentration from about

1 mMMto about 200 M 32. The process of enbodi nent 28
wherein after said contacting step (a) said Tris
ThéfprdesddFembaddibidns 3T e dfet bad codtaiing biep (a) saidufffer has a pH
about 200 mM 33. The process of enbodi ment 31 wherein
feomp gbort pdo gt Bnt ration is fromabout 10 nMto about

50 mM 34. The process of enbodi nent 32 wherein said

Tris concentration is fromabout 10 MMto about 50
Thelpr@sss dftembodiotnst 38 whewsirbafttr saidh contacking step f@)saidduffer has a pH

r owt h I none, ant agoni st pol ypepti de conpri ses
t%’n%\é\%%‘tg?o%%ﬁ% ID. NO. 1]. 36. The process of

enbodi nent 2 wherein said growth hornone ant agoni st

ol ypepti de_ conprises B:2036 _of [ SEQ | . 11.. 37.
ﬁﬁé’“ﬁﬁ%%%fse@bﬁ e R 5o lérflmw%af 2’5 &N%Cfeﬂ"ﬁ%-i

hor none ant agoni st pol ypeptide conprises B-2036 of

SEQ ID. NO 1]. 38. The process of enbodi ment 26

aredess efzmbodiment $0 wheteinriaidait isdiom shouhbp ypahaut §e-
conprises B-2036 of [SEQ ID. NO 1]. 33 WO
2004/ 031213 PCT/ US2003/ 026498 39. The process of
Bryediese of endtbdivhent 87 rnwheedio sad daffer adreaBlcB20306 steapaiptained at a

said buffer has an initial canbined cysteine and
R onaBnt P8 rebost S LSS CopAE S B 0.
The process of enbodi nent 37 wherein before said
contacting step (a), said buffer has an initial

TorsberssioCgsbadiment 38 cwheyein ispid bufacand: seigk BafA3@ fregpaintained at a
| east, abput Q. 1, . , i.qent 37
rerarRe B abod o0F ho 0P RELEIF rlleaBORORIIT "

said buffer and said B-2036 before said contacting
step (a) have a nolar ratio of noles of ¢

: %rgﬂtl)i ned o
Thesregeseofgmbodiant A% whereppiaidstergperpuoays opy ahepth b e apow 8°C.
to about 1000.
The process of embodiment 54 wherein said temperature is from about 2°C to about 8°C.

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

at least about 30 minutes.

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

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

The process of embodiment 58 wherein said time is from about 1 hour to about 24 hours.
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42. The process of enbodi mrent 38 wherein said

conbi nation of cysteine and cystine in said buffer
wa@na4m3u2a3 B- 2036 and before said contacting stRPEI/8)003/026498

have a nolar ratio of noles of conbined cysteine and

cystine to noles of B-2036 from about 0.5 to about

1000. 43. The process of enbodi nent 37 wherein after

said contacting step (a) said B-2036 in said buffer

as tion fro t
o1 TSRS ey thue skt SR aar B Tghdte 4 hous.
wher ei n after sald contacting step (a) said B-2036 in
aid buf as a_B-2036 concentr.ati m ab
62. Tﬁ)g/pmce%o gt ﬁfgw rein pgid tﬁf‘elsp‘ﬁtoat%gg b Roti o%ﬁﬂﬁ%h?ﬂfs
43 wherein said B- 2036 concentration is fromabout 0.5

mg/ M to about 20 ng 46. The process of enbodi nent
63.  The papessepieebodimet 30 séercimeitarspidiconacting fapda %@&2@6@ said

' b%g{% saovo?tprgélfrgr%%pg%ég to a%gut -66 et hod of enbodi ment

erel n sal concentra fon is fromabout 1
mg/ M to about 10 ng/m . 48. The nethod of enbodi nent

64. 'Jﬂ;ﬁmvx}\'{)]ceersaegp%{%al de %grdv%ﬁ?e%{]c e t | o sféerfg(rar} salc?ﬁtZO].% in said
HREE, M220RQ A2 8488bowtS- LMo@trm)e&,s Of enbodi ment 37

wherein after said contacting step (a) said buffer has
a pH from about 6 to about 9. 50. The process of

65. T g&’:‘bgﬁg ; AREAGE 83 th?&i etn&ai 1&&8%&&%&91@%&@1&&} 500 L.

as a om a ut 6 to about
process of enbodlnent 49 wherein said pHis frontabout

.5 to about, 8.5. 2. The 0gess, f e nt 50
66 Tirarisd Sapotiping 67 Fhrr iRl HiE0 1 Forf AREH LIE aigie soo L.
The process of enbodi nent 37 mhereln sald buf fer and
said B-2036 are maintained at a

67 Thooueostol I aUD: SBEhST ALy 5o SHoHly G o P Rogyt 300 L.

54. The process of enbodi nent 38 wherein said buffer
and said B-2036 are maintained at a tenperature from
68.  Eisquecesoof ambpdinunt 66 wheeineseidsvrleme isriroae ehayly 184 Je fp ghgpt 300 L.
55. The process of enbodi nent 53 wherein said
tenperature is fromabout 2C to about 8C. 56. The
69. zﬁ ipeavesssfon flearedsing i thearhouby ofve inspurity aiodud;edrm escambirant groduction

AT RS WRERERRP R tdE I EEPTRD SRADR( Jps cpls containing
CANEEE4BFbreR(s)atht bfesRfcomprising 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).
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

at | east about 30 m nutes. 58. The process of
enbodi nent 38 wherein said contacting step (a) is

weoondsesl for a tine of at | east about 30 m POE/ES2003/026498

59. The process of enbodi nent 57 wherein said tine is
fromabout 1 hour to about 24 hours. 60. The process
of enbodi nent 58 wherein said tine is fromabout 1
hour to about 24 hours. 35 WD 2004/031213

odi nent 59
P PR SRt S e B B bout 4
hour s(c) 62purifiiagaid pelypeptide mmddlarmlmﬁ'le&@olwpqrtﬂen said
time is fromabout 1 hour to about 4 hours. 63. The
process of enbodi ment 37 wherein after said contacting
Fheprotass of anbodmei3A fuithé @belphiind gk skpofa vol une from
about diel_ to about 5000 L. 64. The process of
embodi®rent Pegslafing said Rurifiedaolesptificc ont act | ng step (a)
said B-2036 in said buffer has a volunme from about 1
L to about 5000 L. 65. The process of enbodi nent 63
Wheprsicess g egbpdimeng 70 gvhieregmsaad chelating dgentois sblected Hom the group
Q.. the S nt 64 wherein said vol une
§°nslr8tlg$nop%ﬁ%g S'qu_A? gg‘g{s 500 L. 67. The process of
enbodi nent 65 vvherel n said volune is fromabout 100 L

about 300 68. The ocess .of enbodi nent
& PR HRS i eboHirashE 69 SRRl i CORISTECh R 5 SEBe rappihe eroup

bonsisBfs oF EDTACEET Al @fd DEPAEASI ng the anount of an
i npurity produced in recombi nant production of a

growt h hornone antagoni st pol ypeptide in genetically

PREbbt &8 ol Ghbofen R M il ol o RRTRRRETA )

chel ati ng agent under sufficient conditions with (1)

DB et Py G et P el gere b PR A ()

conbl nati ons thereof to decrease sai d anmount of said
, Wherein said inpurity is a trisulfide

rity
TE"OW@P?W of ewhpdmeay Kﬁp‘élrsﬁrwa én saidepntapiag siep é@s%alcbmsulﬁde isoform
RMRARLER %tlpgau.fl E‘bt”[@@for %%5& OF Bhe! sjﬁ?ﬁc?én% Ko szcre&p)szgd amount of
grow ng sai d host cel to produce sai d pol ypepti
mmuﬁidsa‘}@orgrmtdgﬁst absufcl&%iuct ed either before or
during said contacting step (a). 36 WO 2004/031213
PCT/ US2003/ 026498
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%.
The process of embodiment 76 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%.

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%.

The process of embodiment 69 wherein said chelating agent is provided in a buffer.
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

71. The process of enbodi nent 70 further conprising
the step of, (c) purifying said polypeptide to yield a

w@ooossedd pol ypeptide. 72. The process of enbpdi/ms2u03/026498

71 further conprising the step of: (d) pegylating said
purified polypeptide. 73. The process of enbodi nent 70
wherein said chelating agent is selected fromthe
group consisting of EDTA, EGITA, and DTPA. 74. The
process of enbodi mrent 69 wherein said chelating agent
is selected fromthe group consisting of EDTA, EGTA,
FivchroIERYof eAfbodibheht PO ehekin aid dhelating agent is pBovideelrie iabuffer.
said chel ating agent conprises EDTA. 76. The process
of enbodi nent 74 wherein said chelating agent
TRPEdSEST FBbRimehf 75 WhereR! QAREETAfs Hoviadd Fedbuffer.
wherein in said contacting step (a), said trisulfide
isoform is contacted with said EDTA for a period of

o] o BBl B SR ER GEP EA RO R I SR

process of enbodlnent 77 wherein said period of tine

{1 vt 4L SPooFBreH By SHEIL AL BOLTO e 74 (g geid EDTA in

M PGEES & anSARACEDE Al cof€enth@dnaifat lefist aBo 0UINHRE | Ng
step (a), said trisulfide isoform is contacted with

said EDTA for a period of tinme sufficient to decrease

’Pl@éo ¢ @@% o tegl%t) n b 94 LR f)éfgrae éaﬁpg&ft@ﬁ% sﬁatp a?asﬁid EDTA in

e process of enbodi nent
sal b ffeehasou ioftial EREA] coneanfrhtian ofrat leass ab@é@é&sﬁéMs ai d

anmount of said trisulfide isoformby at |east about

50% 81. The process of enbodi nent 69 wherein said
Thepratdss of @gdblinicat PS artietkiyl sdid) iritidl HHDBA . conSsatr¥¥idn is from about
2004/031213 PCT/ US2003/ 026498 82. The process of

Qfb ein said chelating agent is provided

in a buffer 83. The process of enbodinent 75 wherein

said EDTA is provided in a buffer. 84. The process_of
Bibprgiese of embodiment8h véherein st nitial FPBAj @aernfratiop is from about

QHiﬁﬁﬁknﬁg tﬁﬁﬂPRfocess of enbodi ment 83 wherein
] con

ef ore sal acting step (a), said EDTAin said
buffer has an initial EDTA concentration of at | east

di t
e QS5 47D PR ] AR E i o shout o1
M B 2{gg;ﬁtfz@rmjws an initial EDTA concentration of at
| east about 0.01 mM

The process of embodiment 87 wherein said initial EDTA concentration is from about 0.1

mM to about 20 mM.

The process of embodiment 89 wherein said initial EDTA concentration is from about 2

mM to about 10 mM.

The process of embodiment 89 wherein said initial EDTA concentration is from about 2
mM to about 10 mM.
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93.

94.

9s.

96.

97.

98.

99.

100.

101.

102.

103.

104.

87. The process of enbodi nent 85 wherein said initial
EDTA concentration is fromabout 0.01 mMto about 100

work048812137he process of enbodi ment 86 wher ei n BEi/US2003/026498

initial EDTA concentration is fromabout 0.01 nMto
about 100 mM 89. The process of enbodi nent 87 wherein
said initial EDTA concentration is fromabout 0.1 nM
to about 20 mM 90. The process of enbodi nent 87

ereln Inltl DTA co r.at | I, 0 -
P Soirhoglinens ! mieran SO RE SR @ed For (RTLARE thnsising
F I rishsHoephate; HIBYESGitrlcadcid-Diothytanmae ahd aistidined s from
about 2 nmMto about 10 MM 92. The process of
enbodi ment 89 wherein said initial EDTA concentration
TR (rbQR P 0d8medt¥h tvthetdiR Wid HOFENYS sedébtddIradAné Ql%ihg Eénsisting
PCT/ US2003/ 026498 93. The process of enbodi nent
offfeisephosphated HEFES epitricsacish tréathydamine, gad hisedige-oup
consisting of Tris, phosphate, HEPES, citric acid,
triethylamne, and hi stidine. 94. The process of
Hiyedéeseol e dinhan &8 rwisedinl sdid bivffer is selsaddelromdhdé gronp thmsisting
roup co Si st aof . Tri s, . phos hate PES citric
dirt§; PRosphates g Ca?r?ﬂfﬁ?%fyﬁ?f %anéglF & process of
enbodi nent 83 wherein said buffer is selected fromthe

ﬂ@oup consisting of Tris, hothat e, HEPES, citric
RYOCES$ p%qmlgndamrﬁ 84 vehreerim paid paiterds sdeptedriipmthe akoup capsisting

r [ ed fromthe
ar oubf) SI é I ng 8?‘&1&?‘1 %&%gsn%ﬁa aﬁd%ﬁ'&%@g citric

acid, tr| et hyl am ne, and hi sti d| ne. 97 ~The process of
mhodi ne 3 v\her n sai d _buf f.er conp gs Tris. 98.
Rt et 6 Pl ok RueBF P B f e
conprises Tris. 99. The process of enbodl ment 95
wherein said huffer conprises Tri O .The process
e mepgssuiplREod W%@WE‘PWHSS&F@‘% F%PP ’F? ses Tris.
101. The process of enbodi nent 99 wherein after said
contacting step (a) said Tris buffer has a Tris
Borpresess eft dnchedfmentP 3 phereinsapd\buttsr egyoprise9®os.nivi  102.
The process of enbodi nent 98 wherein after said

contacting step (a) said Tris buffer has a Tris
Tlengeedss aff anthodfmentrOdlbdateinlsandvbutfer edyoprise@ Ufis.nM

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.

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.

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

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

about 50 mM.
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105.

106.

107.

108.

109.

110.

111.

112.

113.

103. The process of enbodi ment 101 wherein said Tris
concentration is fromabout 10 MMto about 50 mM

waeb4/0T2e3 pr ocess of enbodi nent 102 wherei n saPdr/U81083/026498

concentration is fromabout 10 mMMto about 50 mM 39

WD 2004/ 031213 PCT/ US2003/ 026498 105. The process of

enbodi nent 69 wherein said growh hornone antagoni st

pol ypepti de conprises B-2036 of [SEQ ID. NO 1].

106. The process of enbodi mrent 70 wherein said growh

hor none ant agoni st pol ypepti de conprises B-2036 of

ThSHs2ocdsD.of Nhbodimend 6F . wHdi€in paidc g s/tto homdne cintazphisO polypeptide

wherein said grow h hornmpne ant agoni st pol ypepti de

coBRHFFsIRe0 i §EQO¥D'[I\§15:_Q]‘|D. NO. 1]. 108. The process

of enbodi nent 96 wherein said growth hornone

ant agoni st pol ypeptide conprises B-2036 of [SEQ ID. i

The, progess i Embphamest G0 exherein seidheyaivite hormauy mL%Péxsh polypeptide
[ i [ hnsa buffer and wherein before

cégilpglsggﬁn: a%??iﬁgggg% %)nl,]' said EDTA in said buffer has

an initial EDTA concentration of at |east about 0.01

110. The pr.oce of, enbodi ment 108 wherein sajd .

TNOPGSS i G RETEER O3 ERAFPE S BrONHb PO HPre ey igo Rk Rplypeptide
RIS BROISHERBEQAID. N@i . EDTA in said buffer has an
initial EDTA concentration of at |east about 0.01 nM
111. The process of enbodi nent 107 wherein said EDTA
: . ¢ : g r : ; _
TR BB U ool 38" ShRiE R e MO A b feptide
cofmpBs&I38036 of[SEQBHUNQ. tlo about 1, 000. 112. The
process of enbodi ment 108 wherein said EDTA in said
buffer and said B-2036 before said contacting step
TtR)prbesse oferibddirhert 407 evhefein@liEEDANA EpPIAided ifralbaffenind wherein

B- 2036, from about 1 to about _1,000. 113, The proces
bsfore nsishii RBIELNE] fteﬂh@?veﬁ%? sli%f{nm é'fudréltffeé % PR gAftial EDTA

R0 a8 bt Ao (I0m 40 WO 20047031213
PCT/ US2003/ 026498 114. The process of enbodi nent 112

wherein said nolar ratio is from about 20 to about
’lJHeOPQ'QCess 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.

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.
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.

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

40



114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

115. The process of enbodi nent 113 wherein said nol ar
ratio is fromabout 50 to about 250. 116. The process

wotoogfobzdi nent 114 wherein said nolar ratio i SPET/UR2003/026498

about 50 to about 250. 117. The process of enbodi nment
107 wherein after said contacting step (a) said B-2036
in said buffer has a B-2036 concentration from about
0.1 mg/mM to about 20 ng/m . 118. The process of

nmbodi f.
SRR At 1P ki34 GRTH TR AREATR Pl 000
fromabout 0.1 ng/m to about 20 ng/m . 119. The

rocess of enmbodi nent 117 wherein said B 6
196 RERTS PRI | D ABIREAE I S ARGE0 1§ about 250.
nmg/ m . 120. The process of enbodinent 118 vvherei n said

B- 2036 concentration is fromabout 0.5 ng/ t o about
The papass of eptbodiphent pHoekesein ggid @rﬁéﬁdﬁ%ﬁtﬁmab%é@ i agout 250.
after said contacting step (a) said buffer has a pH
fromabout 6 to about 9. 122. The process of

Twetpochiesesit endiddindme 1 &1 wha'émaﬁemldjcanmtmg step(p) stiéB-2Q3p in said

as a 6,t0 a
bvﬁ%r%&%?g SrorepElh Rt 91 Rt 30 20 B2ty o,
about 6.5 to about 7.5. 124. The process of
enbodi nent 122 wherein said pHis from abou

6. L
Thsouecess of embpdimenh d0p Wherenalter sahisinchag sten SoiR g 3 in said
b%?f‘efjhagl'gé %b3€?%lr%§§tagi8t§ﬂé&%%0é{ ®1 FRVRE 812868 28tm@ml.

nperature C to about” 35C after said
cont acting step (a). 41 WO 2004/031213

CT/ USZOO /026498 T
R0 R Rar Dy AR 5B AR g g B o
rﬁg/nﬂ@cmﬁmab'hﬂgmf.r om about OC to about 35C after said

contacting step (a). 127. The process of enbodi nent
125 wherein said tenperature is fromabout 2C to about

PRGorodéss of EibolinRne 358 heRPofd MEI36lcRcMMalie B Sahthbout 0.5
tenperature 1s fromabout 2C to about 15C. 129. The

mpg/od és sbayt Sergiodli ment 107 wherein said contacting step

(a) is conducted for a tinme of fromabout 1 hour to

about 48 hours. 130. The process of enbodi nent 108
THeepretess skehbodinteat t0Tnghatinpfttajaid soratitgctepdal¥ suid buffer has a

ptﬁg%m outgtoaboboéjt 1 hour to about 48 hours.

The process of embodiment 108 wherein after said contacting step (a) said buffer has a

pH from about 6 to about 9.
The process of embodiment 121 wherein said pH is from about 6.5 to about 7.5.
The process of embodiment 122 wherein said pH is from about 6.5 to about 7.5.

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).
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126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

131. The process of enbodi nent 129 wherein said tine
is fromabout 5 hours to about 15 hours. 132. The

wee@sose1df enbodi nent 130 wherein said tine iBCT/ISIM03/026498

about 5 hours to 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 from about 1
L to about 5000 L. 134. The process of enbodi nent 108
. € B , '
BT Bt iSocfb] 168 ARk AL RURS abPlaif B 0ot gl at o
ttmpérdtare fitra aps @26 3o aboueBisaiftersitid dBiBaching siep Ga)sai d
volume is fromabout 200 L to about 1500 L. 42 WO
2004/ 031213 PCT/ US2003/ 026498 136. The process of
B r~
FEBELAT O offbaithial 155 wRBicls R0 WAl 1P BORP Al 20 t&-about
BT6unt of an inpurity produced in reconbi nant
production of a growth hornone antagoni st pol ypeptide
in genetically nodified host cells containing
’Fl%l ﬁﬂ?é?ﬁ of QIBBAEHNE 326 WhBRInPERE BRfhcFRIR I FlohP abdue 28¢ &P about
of :” (a) contacting a netal salt under sufficient
B6aditions wwth (1) said inpurity, (2) said growh
hor none ant agoni st pol ypeptide, (3) said cellular
conponent (s) and (4) conbinations thereof to decrease
38t frod8RWItmBbdinteai 107 Wikh k¥%d chiaetRisstepaflisicoBdictedor a time
is atrisulfide isoformof said polypeptide. 138. The
rinseahpubi hewfe@abered® hews. f urt her conprising the step
of: (b) growi ng said host cells to produce said
pol ypepti de, wherein said growing is conducted either
Fbé progessrof gmbpdignestil @B whanein siil wgntaeting step) (2) B39ndurted for a time
cess enbodi 138 further conprising the steps
@?ﬂ”?%%“@@@?@ﬁ8| §E9§JPH§T contacting said inpurity
with a mercapto conmpound, and (c') purifying said
ol ypeptide to yield urified polypeptide. 40. The
obBees of eI ALS r@@r%wg é‘lmec‘érég'i‘ é}g?fﬁ 3 ﬁ%uf% fogbout 15
Rurs.

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

hours.

The process of embodiment 107 wherein after said contacting step (a) said B-2036 in said

buffer has a volume from about 1 L to about 5000 L.

The process of embodiment 108 wherein after said contacting step (a) said B-2036 in said

buffer has a volume from about 1 L to about 5000 L.

The process of embodiment 133 wherein said volume is from about 200 L to about 1500
L.
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136.

137.

138.

139.

140.

141.

142.

(d) pegylating said purified polypeptide. 141. The
process of enbodi nent 138 wherein said netal salt is
w@edgosedd from the group consisting of an al KeCT/URBIDED26498
salt, an alkaline earth netal salt, a transition netal
salt, and conbinations thereof. 142. The process of
enbodi nent 137 wherein said netal salt is selected
fromthe group consisting of an alkali netal salt, an

| kal i ne.earth net | 1. iofi
18 R A ot 4 GEBGH PR, EA00EAd sout 150
LPCT/ US2003/ 026498 143. The process of enbodi nent 141

wherein said netal salt is selected fromthe group
consi sting of potassium phosphate, potassium acet at e,

Asﬁgn%éégfd}%%ngethe S8 26 Bty praduded Bhlesthibi8ant Phsliuction
(o 0)

I nations thereof. 144. The process of enpodi nent . .
of 4 groptile herimeng antdgerast polypeptideiin senstigalyarodifighhesy eQErcemsmmg
sistin t [ ”Hﬂg Hot assi um acet at e,
cglgugallrlf }"Bﬁ%élg%?ap’g,p?é%g%%m acglgg]t?ées?ep zinc chloride, and
conbia)at i amsactihe nedtal salt SimdeFrsetfjvicnt earslitisins evifod)) seid impurity,

143 wher ej i d | salt i l.ect t
Consioc) wD R P 5 Bhe SRS R OO, 6F S i
process oforgguaestsyant (fdombanwing thatel twed@keasaltidimmount of

selected fromthe group consisting of sodium
phosphat es&hdmsty.2. 147. The process of enbodi nent

137 wherein i nw?@r%iﬂ sﬁﬁ']ﬁlgﬁlti{ggga §ls8idE FoforaPdtGaid polygeltatide.

trisulfide isoformis contacted wth said netal sal

for a period of tinme sufficient to decrease said

mount of. said trj i.de isof.or t ol east about
T%G%"Ci%é’.f eﬁ“ﬁ%‘%?ﬁcéﬁﬁ%&%ﬁ%%ﬂ?mn%%fg'7f'vvher ein said

peri @gh of gloiwime sa5d Best el te produce shbtpapsmtideiwheramsaidgrowing
of said trisulfide.isaofqrm by at | egast aboutt 5{)% 149.

The pr oce¥<opduckidsiipnRaiore PRAUHESAE; el (a)-
contacting step (a), said trisulfide isoformis
contacted with said netal salt for a period of tine
TRhefpidcesserfembodiseot bisfurthericampeigipg e sisps 8Bi d trisul fi de

i sof orrm by_at }.e b %.: 15
embodten e tpsl G AGng Wittt taid Mool A588Raf5 compound,
sufficientnd 0 decrease said anount of said trisulfide

i sof b N b 50% ,151. . f
enbodt en PP A P BREEe O} |,
a buffer.

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

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.
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.
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143.

144.

145.

146.

147.

148.

149.

150.

151.

44 WD 2004/ 031213 PCT/ US2003/ 026498 152. The process
of enbodi nent 138 wherein said netal salt is provided

wo pooa/ob2is er. 153. The process of enbodi nent 1BAT/US2003/026498
wherein before said contacting step (a), said netal
salt in said buffer has an initial netal salt
concentration fromabout 1 mMMto about 500 nM 154.
The process of enbodi nent 152 wherein before said
contacting step (a), said netal salt in said buffer
has an initial nmetal salt concentration from about 1

THY 3r8ccad W tendRBinte 14D5wheldie spidomeal saif isesddatidiom fhis3group
wherein said initial netal salt concentration is from
camBeing 1f patessivm abrsphate, S tasiim pSefateTsodiugh BRspRate sodium acetate,

zﬁﬁQ%ﬁkgg@Ed%éébﬁ@@&ﬁ&ﬂﬂé idinitial metal salt

concentration 1s from about 10 nMto about 150 mM
157. The process of enbodi nent 145 wherein said netal

alt conpr.i ses .sod phosph :
THROEFen THROTREL TR DT reCafeBE it K iR aE R fle group
coRditlhy Thotpah phosphits, poldssiupraceaessadiune plisghate spditibilacetate,
wherein said buffer is selected fromthe group
78 ergid “#W%?nsﬁﬁ?fg?#hat e, HEPES, citric acid,
triethylamne, and histidine. 160. The process of
enbodi ment 153 wherein said buffer is selected from
Theeprgeess of corhoilisnant d 43 grherein saidopstap el s s¢lpgbecsfrom the group
i t.ric j ' |, am and histidine. 161. The
c(érrlsol%uen soﬁégg%k’%éﬁlrg%taﬂ%ge%er ein said growth hornone
ant agoni st pol ypeptide conprises B-2036 of [SEQ ID.

. 1]. 162. .The pr ss, of. e di pent,, 138 erein
DR, robsss it oot L5 ddtin SR BeTEant 15 sele] Sob e sroup
Bnadt dfsodimE@hodpRateMed Za€12. 45 WO 2004/ 031213
PCT/ US2003/ 02649 163. The process of enbodi nent 160

wherei n said grow h hornone antagoni st pol ypepti de

k& Softe NG . stép G rsReRRulfid
SRS al, Lhol R s el b top e
isofomy incatactzd|wihesid thetal sdhforiaspsiopof (ige suffidiat® deqpase said

NO. 165, The. f i 163 wher ei
St hordl BBl aR BB e AR b Roc phate. 166, The

process of enbodi nent 164 wherein said netal salt
conprises_saodiump phate. . 167, .The pr.ocess of .
Errgoecssent er&‘é{él%%?%?ﬁf Bl regiod OE Hﬁ’?é%ﬂ?ﬁae%&ta ecrease said
drfount 8Ad6h #REENMsoform by at least about 50%. ‘

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%.

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%.

The process of embodiment 137 wherein said metal salt is provided in a buffer.
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152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

phosphate has an initial sodi um phosphate

concentration of at |east about 0.1 mM 168. The
wee@sose1df enbodi nent 166 wherei n bef ore sai dPCT/US2003/026498

contacting step (a), said sodium phosphate has an

initial sodi um phosphate concentration of at |east

about 0.1 mM 169. The process of enbodi nent 163

wherein said netal salt in said buffer and said B-2036

efore said, cont Lng step.(a ay.e I +Q of

ThopOESis F b Sfimea 108 peirt Rid BalBNGs BreVRkdln {RIEL 00

to about 10,000. 170. The process of enbodi nent 164

wherein netal salt in said buffer and said B-203S .
Theproeess of ambodimretaSt iwhgredn aforespidieqpacting fipLp), saif msta) salt in

f L : . f

e R L e R R e Y

wherein said nolar ratio is from about 500 to about

,000. 172.. T f di 0 i ' .
ST I T
;28 OS2 48 ifRGal midBR 02 ABon fréid. abdtnel pihbiabsutd0 mM.

enbodi nent 171 wherein said nolar ratio is from about
500 to about 2500. 174. The process of enbodi ment 172

ng %B@de%é@'e%g&iﬁ@ﬁt [At {yRerb {APMiANOHELDHY édhcali@tibn is from

e process of enbodi nent 153 wherein said
abaett 40 nedlto abaut $3inlYln phosphate or  pot assi um
phosphate. 176. The process of enbodi ment 154 wherein
said nmetal salt is sodium phosphate or potassium
TRBGs6deas of ehBddimbhie] P vhash ofid értiddinateh saltl IGcwitetionris from

said initial n?tal alt concentration is from about
ahont Hme ta gbrtt 1aGw 178. The process of enbodi ment

176 wherein said initial netal salt concentration is
from about 10 mMto about 150 mM 179. The [ 0CESS of
Therprasiesserienbpdinehh4si whesein geisl mefal 11t ¢rspegisesssodfum phosphate.
concentration is from about 25 mMto about 100 nM

180. The process of enbodi ment 178 wherein said
Theiptdcass ofetiodisaht 146ovivesin said mmtal isalt ¢aneprises sodium phosphate.

The process of embodiment 151 wherein said buffer is selected from the group consisting

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

The process of embodiment 153 wherein said buffer is selected from the group consisting

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

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

§

The process of embodiment 138 wherein said growth hormone antagonist polypeptide
comprises B-2036 of [SEQ. ID. NO. 1].
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163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

about 25 mMto about 100 mM 181. The process of
enbodi nrent 163 wherein after said contacting step (a)
W@ 200d/0B229036 in said buffer has a B-2036 concROI/USL00D026498
fromabout 0.1 ng/m to about 20 ng/m . 182. The
process of enbodi ment 164 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

e SRRSO 65438 el Bpepi

cSﬁ?ﬁ@@B-m%fo[SEQfmecahqzut 0.5 nmg/mM to about 5

. 184. The process of enbodi nent 182 wherein said

B- 2036 concentration is fromabout 0.5 ng/m to about
ﬁ?t BbdEks of BriboditenPl SICRASteRf saRITBRWEBBm ke SantdBhise pblypeptlde
afte

r said contacti n%step (a) said buffer has a
chmpriseaFo20360f[SEQpBUINGD 1]1.186. The process of
enbodi nent 184 wherein after said contacting step (a)
said buffer has a pH fromabout 4 to about 9. 187.
The@radestefembotingab b6l wismein 88 nwited s&li consprisds griditing pligsphate.
about 5.5 to about 7.5. 188. The process of
enbodi nent 186 wherein said pHis fromabout 5.5 to
TR ceds of -enbBdimehid E6PHRGER Said imetdTRAE B ised Sudlivah phicphate.
said buffer and said B-2036 are maintained at a
tenperature from about OC to about 35C after said

0 |
PG 2 ShERAL 167 MoreBRORRE Byt AR (7 i g
phbsphatethaspe indtial sediimphospbata codentrgicand at leas abaut HdrmM.
said contacting step (a). 191. The process of
enbodi nent 189 wherein said tenperature is from about
Be $r8cab @ tembbimend 986 wheRirPbefoRssid torttadiingi stapnta), 1881 sodium
wherein said terrperature is from about, 2C to, ab

P ehatEds AT ALY OGBS TP SORREFHONLS ST AR ARTH OSP:

contacting step (a) is conducted for a time of from
about 1 hour to about 48 hours. 48 WO 2004/031213 |
mrmeoﬁbmb@hg@nt I6Gawherein spid ceeialssaifin sae dufrpsrd spighyB-2036

Q/\Afer ghil ¢ actlr?goagﬁfa) g $ 1Rk (Rlo bPmERELY et shiPto Roles of B-
2036 from about 300 to about 10,000.

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.

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

The process of embodiment 170 wherein said molar ratio is from about 500 to about
5,000.
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of from about 1 hour to about 48 hours. 195. The
process of enbodi nent 193 wherein said tine is from
w@bau3Bihours to about 15 hours. 196. The prPCEES2003/026498
enmbodi 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-2036 in
said buffer has a volune fromabout | L to about 5000
8. T. [ f d e
175, g riodtss, Phip PR e, AFOea Ry i ROl B 560 to about
J566. a vol une fromabout 1 L to about 5000 L. 199. The
process of enbodi ment 197 wherein said volume is from
about 200 L to about 1500 L. 200. The process of
174. TeRURGUSEBE eﬁa@@dlﬁﬁﬁtr TN whadeh 360l Hidhirirstid isoffombabstit 200td-about
to ‘about 1500 L. 201. A process for decreasing the
238%unt of an inpurity produced in reconbi nant
production of a growth hornone antagoni st pol ypepti de
in genetically nodified host cells containing
175. "Khel pmbas afoambodimiefts )1 53 twiergn cesls sietab ngatti &i ﬁgilmheplslmlwte or
acting a chel ati ng agent under sufficient
P@Eﬁ%ﬂ iPBR?rﬂa\Fth (1) said inpurity, (2) said growth
hor none ant agoni st polypeptide (3) said ceIIuIar
conponent (s) and (4

ation re f to
176. i WoRUI, CBPOATEY 1S RpERTEY. i el Sefigtly Ficgphete or

ok &ufl gtel SOf orm of sai d pol ypeptide. 202. The
6¥%ces§ﬁo eﬁbodlnent 201 further conprising the step

of : 49 WD 2004/ 031213 PCT/ US2003/ 026498 (b) grow ng
d host .cel| , in .
7. B8 Gy ST By TS B R PR PERL ol i o

a&ﬁmjoqmmuaebmngsehﬂn.(a). 203. The process of
enbodi nent 202 further conprising the step of: (c)
purifying said polypeptide to yield a purified
178. ; %&B@&E iof@mbodfient THE WHcB5E $8id ahitRIMRREH el tcor¥Biration is from
ur

her conpri si ng the step of. (d) pegylating said
ghoni 0 nadl tpggylpééﬂu

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 () 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 (a) said B-2036 in said
buffer has a B-2036 concentration from about 0.1 mg/ml to about 20 mg/ml.
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183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

205. The process of enbodi rent 202 wherein said
chel ating agent is selected fromthe group consisting

WO@R00EDTRI3 EGTA, and DTPA. 206. The process of PCT/US2003/026498

enbodi nent 201 wherein said chelating agent is

selected fromthe group consisting of EDTA, EGIA and
DTPA. 207. The process of enbodi nent 205 wherein said

chel ati ng agent conprises EDTA. 208. The process of
BAA-S5 3 RRaMREL AT A e A b Sout 03
mgind teabuabtighgl.step (a), said des-phe isoform is
contacted with said EDTA for a period of tine

sufficient to decrease said anmount of said des-phe
TisOpREEs RY edibolig@nt 18D ekrelD%4id BLED36 Idvacqtatias s Hdm about 0.5
enbadi nent 209 ﬁherei n said period of tine is
wemlite phyt S p/Mbcr ease said  anmount of said des-phe
isoform by at |east about 50% 211. The process of

enbodi nent 208 wherein in said contacting step (a),

Blag prodss of kmbodimentr 13 whereinraftar saddi coitadting ategt (EDSdd boffer has a

@%e;nidag)du LL,[ ta' getgsuffi cient to decrease said amount of
| S-g 8 386 6rm by at |east about 10% 50 WO

2004/ 031213 PCT/ US2003/ 026498 212. The process of

nbodi ment. 211 wherejn said period of tinme is .
U A R P A ponggeting step fak sqid, guffer has a
P BBl Moy RtabbeEEt about 50% 213. The process of

enbodi nent 201 wherein said chelating agent is

provided in a buffer. 214. The process of enbodi nment
TR0 B il 10 9148 BOEDL bS5 hRo 7.
said EDTA is provided in a buffer. 216. The process of
o Bt 5h Be BB FuRESA a7

before said contacting step (a), said EDTA in said

buffer has an jnitial EDTA concentratiaon_of at |east .
broRioces of crpadimang, 103 ehepin add Bulder B 58 iBﬁ%Qﬁé g gaintained at a

[ | de : . L3, EDTA in
S A L SR e R SR
| east about 0.01 mM 219. The process of enbodi nent

S S o o heror i SBS 5 FEA HR St P Pained
REDeH e bmabButiRerts kot 354 hirishia ok gGRPISI r at i on
is fromabout 0.01 nmMto about 100 niM

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

15°C.

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

15°C.

The process of embodiment 163 wherein said contacting step (a) is conducted for a time

of from about 1 hour to about 48 hours.
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19

=

195.

196.

197.

198.

199.

200.

201.

202.

221. The process of enbodi ment 219 wherein said
initial EDTA concentration is fromabout 0.1 nMto

wW@bau32® MM 222. The process of enbodi nent 2POT/US2003/026498

wherein said initial EDTA concentration is from about
0.1 mMMto about 20 mM 223. The process of enbodi nent
221 wherein said initial EDTA concentration is from?2
mM to about 10 M 51 WO 2004/031213

CT/ US2003/ 026498 4. The i .
B Lampeninept 64tk el AR fuof PN IRI AR o time
of Groalbatit 1Bourhd abddb48 Hdwes.pr ocess of enbodi nent 213
wherein said buffer is selected fromthe group
consisting of Tris, phosphate, HEPES, citric acid,

Thiei gbdiyd 8fMemBodiABst 1U3Skhélbinesaiddfie iy RBmPARAES shodfs to about 15
enbodi nent 214 wherein said buffer is selected from

hphws. gr oup consisting of Tris, phosphate, HEPES,

citric acid, triethylam ne, and histidine. 227. The

process of enbodi nent 215 wherein said buffer is

Thel gotesd of embodimentgtoduphereinsiast timg is fomTatiost 5 hours to about 15

phosphate, HEPES, citric acid, triethylam ne, and

DOPSt i di ne. 228. The process of embodi nent 216 wherein

said buffer is selected fromthe group consisting of

Tris, phosphate, HEPES, citric acid, triethylamne .

Thedroness ofmphedinent 1 63herpin giekwid oA HieR. S*‘T% %‘2036 in said
' | f 55yt GATRY dbe@Ssop LS.  230. The process

%#@é%%%éﬁ%&%ﬁ%%g oyt TRy

odi men erein said buffer conprises Tris.
231. The process of enbodi nent 227 wherein said buffer

' Tris. The. : i , o
(i dreien LatpoRinrbiotuinfriierShPotlaiPag (5 lia 85036 in sid
wiffeERtaa0ioand frék Abstdrietonbaiit 3003 d contacting step

(a) said Tris buffer has a Tris concentration from
about 1 mMto about 200 mM 234. The process of

TR RE BE et 11 87 YhefelBlai X16me W Hrals abdig 260 EPto(abbut 1500
said Tris buffer has a Tris concentration from about

L. "M to about 200 mM 52 WD 2004/ 031213

PCT/ US2003/ 026498 235. The process of enbodi nent 233
wherein said Tris concentration is fromabout 10 MM to
‘Bieoprocds® oftrhbodiment 198 wherein said volume is from about 200 L to about 1500

L.

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 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.

The process of embodiment 201 further comprising the step of:
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236. The process of enbodi ment 234 wherein said Tris

concentration is fromabout 10 MMto about 50 nM
WQ@3m04/0T2¢3 pr ocess of enbodi nent 201 wherei n saPdI/GRM8/b26498

hor none ant agoni st pol ypeptide conprises B-2036 of

[SEQ ID. NO 1]. 238. The process of enbodi nent 202

wherein said grow h hornone antagoni st pol ypeptide

conprises B-2036 of [SEQ ID. NO 1]. 239. The process

ot agBh s ting 5ha P0G e o iRl LA BRI Wherip spig rowing
NO. 1]. 24€confib@cdéitecteforefor dninskaitbainta2Af sbeai n

said growt h hornone antagoni st pol ypeptide conprises
B-2036 of [SEQ ID. NO 1]. 241. The process of

203. BiER6SE @&%M@Q@Zﬂnﬁ&f& sbthCp st i ng step
(a), said eEDTA in said buf ?@F hgs an initial EDTA

concdpk r atugfyies said palneptidetooiald @ parifigdpolypgptiderhe

process of enbodi ment 240 wherein before said

contacting step (a), said EDTAin said buffer has an
204, Theiproks EZMbodomene 203 fittharcoafpriaingtieadd¢p afbout 0. 01 MM

243. process of., e 39 wherein said EDTA
in ség b&’Fgéf‘m%fﬁld§ n%‘ ‘gp%%%’t%ﬁef ore said contacting
~step (a) have a nolar ratio of noles of EDTAto nol es

of B-2036_ fromabout 1 to ab“?ut 1, 000. 244. (ﬁ
205.  Theqweesss of erbesuprie? vhetrinsad ehvlating ageripy Alpeied Gpyg the group

%H%l@tﬁ{agvcﬁ*ﬁ)’ﬁﬂ'%’ﬁz&ﬁ‘iﬁﬁ?fore sai d contacting step

e anolar ratio of noles of EDTA to nol es of
B-2036 from about 1 to about 1,000. 53 WO 2004/ 031213

SO I R R R T AT
cbnSiGithg of FIBT A, TEET A 9 EFEP Af enbodi ment 244 wherein

said nolar ratio is fromabout 20 to about 1, 000.
247. The process of enbodi ment 245 wherein said nol ar

207. Tl%tﬂrgcés§ of &R5BARBaH QOSSQ/h&‘ém%Q{?l%el%ﬁQg agedfiédmpHigs BDDAESS
enmbodi nent 246 wherein said nolar ratio is from

about 50 to about 250. 249. The process of errbodl ment
036
208, T ol B el 306 BnGELARI HBL Bl B BLCEOTE:
O 1 mg/mM to about 20 ny/m. 250 The process of
rrbodl nen 40,. V\,h n.after s onta e .
205 B 0uS phmhorian 407 Bifrebr i S RoBaten B el e ofom
ik Icomacle® WithOsaid EDfF K fof @ prRedIbf 8fheBffidient 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 sufficient to decrease said amount of

said des-phe isoform by at least about 10%.
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212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

251. The process of enbodi ment 249 wherein said B-2036

concentration is fromabout 0.5 ng/m to about 5
worguorio312252. The process of enbodi ment 250 wheP€i/nSmas/026498

B- 2036 concentration is fromabout 0.5 ng/m to about

5 mg/ M. 253. The process of enbodi nent 249 wherein

said B-2036 concentration is fromabout 1 ng/m to

about 10 ng/n1 254. The process of enbodi ment 250

erein 036 ,concent r. .
pratest o nfoimeny g e rasud PR dffind QRLARRM! to¥coroase said
a5 AF BB tes? 1Mmﬁﬁby1ataédsedboaa50%cont acting step (a)
said buffer has a pH fromabout 6 to about 9. 54 WO
2004/ 031213 PCT/ US2003/ 026498 256. The process of
LIBALBIAmEREI 0 ivheRtin Sid SRl Aing ARG froeded @R Yudfer.
ng?‘gg%uf m has a pH ferom about 6gtgéaboput 9. 257.
The process of enbodi nent 255 wherein said pHis from
bout 6. bOUt . £f
ThoRRtren e SaBR a0 Thersif R iR sB6R T Glided n a bufer
about 7.5. 259. The process of enbodi nent 239 wherein
sai d buffer and S 2036 intained a
The poeroh FEbPIBI A ITbet v BB Bicidivn 7 bufle,
contacting step (a). 260. The process of enbodi nment
240 wherein said buffer and said B-2036 % #fnt ai ned
The precessefpabaditneat 2085rhespn said BB B, &‘le
said contacting step (a). 261. The process of

enbodi ment 259 wherein said tenperature is from about
TRE ptavesshofl dmbatif@ent 26 3 . whEtein mfgme@si ofntasting dicpd ey sagEDTA in

s ofiothed T TRTE el B RUARE You AL AN 0

contacting step (a) is conducted for atime of from

about 1 hour to about 48 hours. 264. The proce
baipeericssedit embastingprt 2d o hergiy g%tg];ﬂ said ccmﬁacgpg ﬁte? 6{7 , IS%ld EDTA in

18 RAkES l%g ah %HQ EDHTR co&fent‘;efti@moﬁ RAwist dbda@01 hevabout 48

ours e process of enbodi nent 263 wherein said
tine is fron1about 5 hours to about 15 hours.

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

The process of embodiment 218 wherein said initial EDTA concentration is from about

0.01 mM to about 100 mM.

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

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

The process of embodiment 221 wherein said initial EDTA concentration is from 2 mM
to about 10 mM.
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224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234,

266. The process of enbodi ment 264 wherein said tine
is fromabout 5 hours to about 15 hours. 55 WO

wQed40821913 PCT/ US2003/ 026498 267. The pr oCceBGT/U82003/026498

enbodi nent 239 wherein after said contacting step (a)

said B-2036 in said buffer has a volunme from about 1

L to about 5000 L. 268. The process of enbodi nent 240

wherein after said contacting step (a) said B-2036 in

said buffer has a volume fromabout 1 L to about 5000

L. 269. The process of enbodi mrent 267 wherein said

Telpuwress & dnitadiradn 222 2B6rein datd mittal EDIF0Concknir2iof.is fibm 2 mM

groce?égg& enbodi nent 268 wherein said volune is from

A 1 to about 1500 L. 271. A process for

decreasi ng the anount of an I mpurity produced in

reconmbi nant producti on L growt h g. ne ant agoni st

TheIpyqsept af senbofings i Wh«rrply Sﬁég’ﬂlff?‘"e‘a s Ere!ni © group consisting
I ess

38 Tkt FEPEY, SR RRARLRe o SISEH%& Al salt

under sufficient conditions with (1) sai d |npurity,

ﬁé?P{PS gigdqwdﬂ%%% gﬁggﬁ?r?@;sgig?%%fs r41)9 s% Séégﬁ? ﬁ‘ g‘!ﬁ gr(oﬁﬂ consisting
dtheik SHosAtel BIEIPERS Sitrfodcll, BI¥EHIMHmMiAE, and Alstldinspuri ty,

wherein said |rrpur|ty is a des-phe isoformof said
poI ypeptide. 272. The process of enbodi nent 271

He o dtREs SYURY. 'dﬁ'hé?}g 21?%h§1%ﬁ%aﬁfbuff€pl)s sSleoval Bgmstﬁé grollp Sbnsisting
ceI S to pro uce sal d pol ypeptide, wherein sa

affToiej phgsphate, EERESc cigir asid; hreethylasting, ang hisgidine g s aid
contacting step (a). 273. The process of enbodi nent

272 further conprising the steps of. (c) optionally
Therpriess efunitadirhdrg 23@ivereimaidi tuyfenistshleetedrfromethe group consisting

conpoynd,, a ). purifvi sai d tide to
qfilgisphosphats, E&é) &%p %:‘Fgfp%{ fvrlfg%' langing, a%%é%g&sc ess of
enbodi ment 273 further conprising the step of: 56 WO

2004/ 031213 PCT/ US2003/ 026498 . .
The process of embodiment 225 wherein said buffer comprises Tris.

The process of embodiment 226 wherein said buffer comprises Tris.
The process of embodiment 227 wherein said buffer comprises Tris.
The process of embodiment 228 wherein said buffer comprises Tris.

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.

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.
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(d) pegylating said purified polypeptide. 275. The
process of enbodi nent 272 wherein said netal salt is
w@edgosedd from the group consisting of an al KeCT/URBIDED26498
salt, an alkaline earth netal salt, a transition netal
salt, and conbinations thereof. 276. The process of
enbodi nent 271 wherein said netal salt is selected
fromthe group consisting of an alkali nmetal salt, an
L.

235, ég;%ééé? Oof nai{ i Ese 333 $ltein %Tﬁé}ﬁdeic%@%ggigisa%?rﬁ%w 10 mM to
ammbﬁ]mbht 275 wherein said metal salt is selected
fromthe group consisting of potassium phosphate,
pot assi um acet at e, sodi um phosphat e, sodi um acet at e,

236. EhdWro€ddt of émftrdiraaid 260 iidicreat $0Frid bdkcanfatior 1BfronhBout 10 mM to
process_of enbodi nent 276 wherein said netal salt is

FeRABY-f r om t he group consisting of potassium
phosphate, potassium acetate, sodi um phosphat e, sodi um

acetate, zinc chloride, and conbi nati ons thereof.
237. 'PiROproTise of cobedisnent 2@ hivdeieine said 2rowtiherraene antagpnissmalypeptide

FRephEp 2 5ha P¥Rol S brocess of embodi ment

278 wherein said netal salt is selected fromthe group

onsi stin odi u hate an Cl2. 2
238, fiiopwees of BhOUHHLAS FPricn s SO BRI CHlbeREi wglypeptide
é&ﬁﬁhé@gaogauqsgqsﬂpheoiﬂoforni is contacted with said
metal salt for a period of tinme sufficient to decrease
said anount of said des-phe isoformby at |east about
239. roggsg of Eﬁ%o@ﬁr%ﬁ?% Qe ol h%ﬁnw&ﬁlh@rﬁs@ lS)Qllypephde
I'S su |c I'ent to“decrease saio0
m‘mmesdeﬁSégﬁéE@ﬂﬂdﬁ@l by at | east about 50% 57 WO
2004/ 031213 PCT/ US2003/ 026498 283. The process of
enbodi ment 272 wherein in said contacting step (a),

240. TR Prod&s-dFlmmbodidt 128 SR 848 @fowvhHdrBahd antBiddist Palypeptide
for a period of tinme sufficient to decrease said

eoIISEs %f203@aﬁ[§E6%@ﬂﬂ@ llsof orm by at |east about 10%
284. The process of enbodi ment 283 wherein said period
of time is sufficient to decrease said anmount of said
241. Hespiohess iof ofabedimsyt 239 Whersin WBiwe said SontFetingpytenc eg.ssaist EDTA in

?a'i':gglg%egﬁgst anzig&iay\ﬁﬁﬁ"gi c%ng&ltrgu&?&adlt leﬁﬁla{)odt%.(ﬂrrﬁm. ded in
a bu er.

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.
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286. The process of enbodi ment 272 wherein said netal
salt is provided in a buffer. 287. The process of
weriedszehnt 285 wherein before said contacti ngPGT/E2003/026498

(a), said netal salt in said buffer has an initia
metal salt concentration fromabout 1 mmto about 500
nmM  288. The process of enbodi nent 286 wherein before
said contacting step (a), said netal salt in said
buffer has an initial netal salt concentration from
about 1 mmto about 500 MM 289. The process of

245, diks pcassraf embodiment 243 wheadinl said intolayratipeis flomsablont 20 to about 1,000.
concentration is from about 10 nMto about 150 mM
290. The process of enbodi rent 288 wherein said

246. iTihe pravessmetealbodialent Ridnvadendin adid atldrsatforie fromadbout 2010 abdht 1,000.
to about 150 mM 291. The process of enbodi nent 286
wherein said netal salt conprises sodi um phosphate.

247. 292 proth& defbe&iment 243 ARMIAEAY ndBR rMMEE Gbofh 8LC50WBLBbut 250.
salt conprises sodi um phosphate. 293. The process of
enbodinent 285 wherein said buffer is selected from

248, 5
45, TE gLk S Mhokth Sid BORERIRLE 58 B pbi 250
PCT/U82003/026498 294. The process of enbodi nent 286
ff l. d f th . L
249, Coﬁrgleolcgﬁsso egxPo megtr%kp)ﬁvgi eﬁ‘ﬁlgg g‘sg'élrg%gact&egts%{pogh@il%ﬂm% in said
buffatiy lamm cofdwltrific fréth ABout DASme/M €0 FHRAEBS fghhl.
enbodi nent 271 wherein said grow h hornone antagonlst
pol ypeptide conprises B-2036 of [SEQ ID. NO 1].
250. aa@ probBg o%%&ﬁﬁxeﬂcfzz@mfé?élﬁfﬁﬁér sBilZonAGiR ¢ gs( 2) &icgrégaﬁ@in said

hor nrone ant agoni st pol ypeptid conpri ses
peffey has pB-R3 cszglcent!gwn fgm abwi Odsng/ofl teshooti2Grgtml295
wher ei n sald nmetal salt conprises sodi um phosphate.
298. The process of enbodi ment 296 wherein said netal
251. Fab tprcmasqaoﬁ astsodiadit 24D phiees¢ih abid. B-2096 conbbatratioade $oHnohbout 0.5
ngnp n% ZﬁﬁTerein bef ore said contacting step
o RS phosphate has an initial sodium
phosphat e concentration of at |east about 0.1 mM 300.
The process of enbodi nent 298 wherein before said
252, dhapreoessnef gnkgdimpent 258 avherejn spidnB-20%0 spisanteatioads djpm about 0.5

Iihi Blabsed HAfphosphat e concentration of at | east
g%%ut 6 1 nN4§%g1 The process of enbodi nent 295

wherein said netal salt and said B-2036 before sald

. [ a |
2 SERLTETR AR U S S BB i o 1
#d¥/010.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.
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256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

302. The process of enbodi rent 296 wherein said netal

salt and said B-2036 before said contacting step (a)
whaooa/ozu2ndl ar rati o of noles of netal salt to POT/ES200$/026498

B- 2036 from about 300 to about 10, 000. 303. The

process of enbodi nrent 301 wherein said nolar ratio is

from about 500 to about 5000. 59 WD 2004/ 031213

PCT/ US2003/ 026498 304. The process of enbodi nent 302

rein

B T U B T SR
piDfr@n abadti6co abodt®om about 500 to about 2500. 306. The
process of enbodi nrent 304 wherein said nolar ratio is
from about 500 to about 2500. 307. The process of
ﬁ%%b@ﬁen%%&m’{éﬂﬁl%' Whetéh galﬂ’ﬁmb %8 dbolitse. S kbt 7.5.
phosphate or potassi um phosphate. 308. The process of
enbodi ment 288 wherein said netal salt is sodium

! | AR fi Té“?tooa[b%@% of
B Mg RN MR AR RS for o651
concentratl on is from about 10 mMMto about 150 nvi

h . .
TRRPESCET SAPSHPILR 2GR BORE A BT € PP R0 ot gnped a
t&ﬁp&m&tﬁ&é@béﬁvb°@ﬂo1aboﬂ%°eraﬁe@§aﬁ entRAROSLITRNL 309

wherein said initial metal salt concentration is from
about 25 mMto about 100 nM sodi um phosphate. 312. The

rocess [ .
B8535, A BPABRLTIRS A BRI 50 th BLA DBl ine
tévberdibi frdih @bdiit 00@ &sabotit FATCadiensiid c@@itinhaee(a). af t er
sald contacting step (a) said B-2036 has a B-2036

concentration fromabout 0.1 ng/m to about 20 ny/m.

’ﬁ% ;}@Q*begg QfeRBI&ARnt55Y WREER3LAP AR an3d 4s FrdRCIHRLOZES $o about
odi nrent 296 wherein after said contacting step
15af. said B-2036 has a

The process of embodiment 260 wherein said temperature is from about 2°C to about

15°C.

The process of embodiment 239 wherein said contacting step (a) is conducted for a time

of from about 1 hour to about 48 hours.

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

of from about 1 hour to about 48 hours.

The process of embodiment 263 wherein said time is from about 5 hours to about 15

hours.

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

hours.
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267.

268.

269.

270.

271.

272.

273.

274.

B- 2036 concentration fromabout 0.1 ng/m to about 20
mg/ M . 315. The process of enbodi nent 313 wherein said
w®B2@a8812¢dncentration is fromabout 0.5 ng/ M PCDUSOR026498

5 ng/mM. 316. The process of enbodi ment 314 wherein
said B-2036 concentration is fromabout 0.5 ng/m to
about 5 ng/nl. 317. The process of enbodi nent 293
wherein after said contacting step (a) said buffer has

T%ﬁg Rideds o 8%% gy a@# bt said tBntadtty REPGFSR BI2036 in said

rrent wWher ei er sald contacting step (a)
baﬁbrdmabufvandfasnabommHm(ahomﬁemL4 to about 9. 3109.
The process of enbodi nent 317 wherein said pHis from
about 5.5 to about 7.5. 320. The process of

T%@B%bmiﬂteni%&&nmezcﬂ) Wheéth dfi@taidscohraonngdigista) EaidBtI936 in said
about 7.5, 321. process of epbodi nent 295 wherein
byﬁprdia@@ﬂpbmeafﬁ@n%wa 18.t9386ut2080 ki nt ai ned at a

tenperature from about OC to about 35C after said
contacting step (a). 322. The process of enbodi nen

T2 Gravesy &fi amtodinent 367 whergincaiglavolumms: xgEEn abet 349 Mtauah@d 1500
at a tenperature fromabout OC to about 35C after

[Sal d contacting step (a). 323. The process of

enbodi nent 321 wherein said tenperature is from about

2C to about = 15C. 4. The cess of,. enbpdi 32
T eresess of %é@@%ﬁ%%@ eI GRS 5 fFOrD 004 S bfp ot 1500
[15C. 61 WD 2004/031213 PCT/ US2003/ 026498 325. The

process of enbodi ment 295 wherein said contacting step
(a) is conducted for atime of fromabout 1 hour to

our 0f
ARG 15 DR pn e sP O o Ry ER i
df| Iar@owmfhofmolm ainigxbmsﬁpdimeptlde)ln@ncﬁcaﬂﬁ niedified hog2glls qingaining
process of e i ment 325 v\,her‘i?lln sai.d time is from

cstielat commpgRtes te%&ﬁscargpn The process of

enboghyrenicoR@Ginthemeialsatimdet sufficibst d‘on@lﬁb@dawuh (B damlwhg)unty,
to about 15 hours. 329. The process of enbg

wher ei n af@ersaidaigpvebnheraions gaipgqsist apolmerids 38315 cellular

sai d component(s) and (4) combinations thereof to decrease said amount of

said impurity,

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

The process of embodiment 271 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).
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.

The process of embodiment 273 further comprising the step of:
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275.

276.

277.

278.

279.

280.

281.

282.

buffer has a volunme fromabout 1 L to about 5000 L.

330. The process of enbodi nent 296 wherein after said
w@omsasihg step (a) said B-2036 in said buffRPCT/O8M03026498

vol une fromabout 1 L to about 5000 L. 331. The

process of enbodi nent 329 wherein said volunme is from

about 200 L to about 1500 L. 332. The process of

enbodi mrent 330 wherein said volune is fromabout 200 L

to apout 1 . . . for decreasing the
armu&lﬁ ofp%ﬁﬂfnﬁ%%ar@?lsn%eﬁggﬁ%gﬁﬁﬁh r econbi nant

production of a growh hornone pol ypeptide in

enetical |y ifie ost cell.s caontaining,cel.l gl ar
THe Pl Sybodimsnio? B Seredt it 108 g Wl SIS opo{ s srowp
c&%ﬂﬁﬁ% bf RPaiRalf BRlA AN GnadeNhe tithanetalidalt] & b@Mition metal salt, and
condll ions wth (1) said inpurity, (2) said growth
coobinatinss gerepiept i de, (3) said cellular conponent (s)
and (4) conbinations thereof to decrease said anount

of said inpurity, 62 WD 2004/031213 PCT/ US2003/ 026498
Thbgiadess sfiethbbdipient 2F1 iveheesinl esid phefali sabf isr salestedsfp@ the group

ly. i d 34. . T i
CREr-ERE e B PGS 0 BT Moo e, nd
cgﬁbingﬁdr@tma;fuce sai d pol ypeptide, wherein said

growng is conducted either before or during said
contacting step (a). 335. The process of enbodi nent

T%%Aprgéégg BE B8R enf 279 WHtEeis (s8R Mbtal b4l iPselédtad HGmS hedgroup
pol'ypeptide to yield a purified polypeptide. 336. The
cpngisting ST potassivino ghosphate 3RBsvibmracetate swdiin plgsphate sodiywpcetate,
LS lected fromthe consi sting of EDTA, EGTA,
Zm‘fc??‘%ﬁ“g?\.angﬁ%&}“ﬁéorbsrt%%g%g of embodi nent 334 wherein

said chel ating agent is selected fromthe group

consi sting of TA , and DTPA. . 338. The S

The ALY mboggﬁwgg@??f%isal cHE a&f‘i‘?lﬁés 5%1%%%?‘{ Bl the group

ORIRILE Potakiln phéPhate, RtasPitRCRStEtePfodamD phlospRaTE, s3ifm acetate,
erein said chela mg agent conprises EDTA. 340. The

zcobbsideondsambitiafierft thge®. wherein in sai d contacting

step (a), said des-phe isoform is contacted with said

EDTA for a period of tinme sufficient to decrease said

BHeoptotesOfof embodiment 277 wherein said metal salt is selected from the group

consisting of sodium phosphate and ZnCl2.

The process of embodiment 278 wherein said metal salt is selected from the group

consisting of sodium phosphate and ZnCl2.
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%.

The process of embodiment 281 wherein said period of time is sufficient to decrease said

amount of said des-phe isoform by at least about 50%.
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283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

sai d des-phe isoformby at |east about 10% 341. The
process of enbodi nent 340 wherein said period of tine

w0 g00808R21Ti ent to decrease said anount of saiBCTES20051626498

i soform by at | east about 50% 342. The process of
enbodi nent 339 wherein in said contacting step (a),
sai d des-phe isoform is contacted with said EDTA for
a period of tine sufficient to decrease said anmount of

i Si Jél'ﬁin% i i ARRHE s Yh), 830 ¥Q-phe isof:
T%ggg(?cg%lof%‘%g 5%?0‘?%%%&1%59(%%%3 T%g ig(r(o)c ess of_p © fsotom
iecintataderith QitPmedkbsalti for s péribdpdtinedsubiiciant teeddceease said amount of
sufficjent.to. decreas ' anmount of said des-phe
SP‘@&F%‘P %Qfoﬂ?byéﬁéi‘S%gﬁ?}ﬁﬁb%O% 344. The process of
enbodi nent 333 wherein said chelating agent is
]ggovi ded in a buffer. 345. The process, of enbodi crlnant )

progeesroficmbedintent B wheraly saidersriod of tme i EFisn tedecrease said

- cnid HE B rhel efRaffsoenbodi ment 338 wherein
asa%Pﬁﬁ?g\?dlégp%?lggﬁog{éggi nabuffer. 347. The process of
enbodi nrent 339 wherein said EDTA is provided in a

uffer. 348 he cess .of . [ hLej
e coedtabs AgRge S sl FR PR ppfidbatha NS,
buffer has an initial EDTA concentration of at | east
about 0.01 nM_. 349, The process of .enbodipment 34
TiReresers Berbpeined 7 unan r sacisl so  ayovide i aBtstar |
said buffer has an initial EDTA concentration of at

| east about 0.01 mM 350. The process of enbodi nent )
Breprovesy efiembodiment 3% whereimbeiore said eantacting siap (@), faidbmetal salt in
abqu . Q1. t
B er s A R ARl ook Bt ettt a0l B0 B S0
is fromabout 0.01 nMto about 100 mMM 352. The

rocess o odi 50 .wherei n .sai i,nitjal ;

Hisritaseet oh ameeen ook et betprs il ebBacisledsgh gt metal sal
iBRAd bhire: Hik AmesisiaheteNdaEoA®RAtratdmIfros st h neMitel about 500 mM.
initial EDTA concentration is fromabout 0.1 nMto
about 20 mM 354. The process of enbodi nent 352

er 1.0 $2icthpb Riridn?! ANLfal bR st CoRBRatiM is from
TG, ¥ sthebliclch® o8 PRI R B RAGR! WRLcBl DAl
about 10 mM to about 150 mM.

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

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

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

The process of embodiment 285 wherein said buffer is selected from the group consisting

of Tris, phosphate, HEPES, citric acid, triethylamine, and histidine.
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355. The process of enbodi nent 353 wherein said

initial EDTA concentration is from2 nmM to about 10
work0485R213 The process of enbodi nent 344 wher ei PCHEBD03/026498

buffer is selected fromthe group consisting of Tris,

phosphate, HEPES, citric acid, triethylam ne, and

hi stidine. 357. The process of enbodi nent 345 wherein

said buffer is selected fromthe group consisting of

294. Thé procBRVTRABE@me Svhebdih 5418 baGeds sdidckRitHoth ﬂfé‘;%@up consisting
h 8. The f d 3

and hi stidine. 358. process of enbodi nment

wh&ri®iphosphptg, BEPES citrig aeid) wigthylamine aad istidiroup
consisting of Tris, phosphate, HEPES, citric acid,
triethylamne, and histidine. 359. The process of
295. d@hbedoceendf ddbodimented7n whadrein rafdf gowits haaloae taathgbmistnpolypeptide
the gro nsi st i f.Jris, phosphate, HEPES,
8?’%‘?’19%6S§g%®%0?t§e¢-ﬁ&-§g¥-ﬁb, and histidine. 360. The
process of enbodi nent 356 wherein said buffer
conprises Tris.  361l. The process of enbodi nment 357 )
296.  Jhe percssssal embnsiment 208rphareia saify grewth begmong gatagenysterplypeptide
i j Ry sai d buffer conprises Tris.
g(fé%&rgléggl %@gtggsfs %’:‘,Pbgﬁl‘?ég?'nent 359 wherein said buffer
conprises Tris. 364. The process of enbodi nent 360

erein afte ai nt.acti ng, st a) said Tris
207, Y PRS2 bodiPedl 285 Bon B BEP s Homblset LAl phgephate.
about 200 mM 365. The process of enbodi nent 361
wherein after said contacting ste a) said Tris
298.  Bhs proeesipd embodgpnt 208 eherrin said wistad salfompEses sedivim rhgsphate.
about 200 mM 65 WD 2004/031213 PCT/ US2003/ 026498
366. The process of enbodi ment 364 wherein said Tris
299. dbepeeressaei embadiment I awberein igforiseid coataoting BEP Ak said sodium

B PSS o B PPl R 10,0 .

368. The process of enbodi ment 333 wherein said growth

rmone conpr,i Ses ept | hGH of EQ . 1 D.. NQ .
300. 35 Peggss Shinanieets 29 VBRBi e ashPriBrE b i gmd sodium
ghéphdte RO AMIRRIaCLARIN SlREpRatPEIntBRAbA 6 at ekt Houl BERM.
ID. NO 2]. 370. The process of enbodi nent 368 wherein
sai d chel ati ng agent conprises EDTA. 371. The process

301. ?B%E)P&%Qé %%ﬁbé’a‘ﬁ%ems%ﬂeraﬁis‘élidcﬂﬁiaﬁ‘sahﬁgn@%@tla-zow before said
co TA.

rises E
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.
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372. The process of enbodi nent 370 wherein said EDTA
is provided in a buffer and wherein before said
w@omsasihg step (a), said EDTA in said bufferP¢EESEN3/026498
initial EDTA concentration of at |east about 0.01 ni
373. The process of enbodi nent 371 wherein said EDTA
is provided in a buffer and wherein before said
contacting step (a), said EDTA in said buffer has an
hni tial TA ncem-r at. i : t
304, 159 pHdcys, P DnoGRRGE S B4R Ba Bbigk 3RS 1RO ool
58000. sai d hGH before said contacting step (a) have a
nolar ratio of noles of EDTA to noles of hGH from
about 1 to about 1,000. 375. The process of
305. TRERREUIEDE cRbddinlal S03nwhaks f&ldl Ao dattdisdirbigHiboel S0to about
said contacting step (a) have a nolar ratio of noles
2800.EDTA to nol es of hGH from about 1 to about 1, 000.
66 WD 2004/031213 PCT/ US2003/ 026498 376. The process
of enbodi ment 374 wherein said nolar ratio is from
306. ThbquoceRd of emhbdintent] 3@0FhereB75id Tobar prthe és fowfabout 500 to about
zggyodinent 375 wherein said nolar ratio is from about
‘to about 1,000. 378. The process of enbodi nent 376
wherein said nolar ratio is fromabout 50 to about

250. 379. The proce of. enbod| hent .377 whergi n sai
307, Thel Broceshs oo CPBoRiERs 35btheson (B G BRI Phols Soin Hfpadhate or
pB&ggﬁéﬁmggﬁgﬂpodinent 368 wherein after said
|

contacting step (a) said hGH has an hCH concentration
fromabout 0.1 ng/m to about 20 ng/m . 381. The

rocess of.enbodi nen rei e [ .
o0, BohPeoty SPRARREY 2P SR L0 TP, o g o
potRsiudydetptel mg/ nl to about 20 ng/nl. 382. The
process of enbodi nent 380 wherein said hGH
concentration is fromabout 0.5 ng/nm to about 5
309. T‘I%/_{ﬁjocesgaﬁ-erﬁ@%ﬁirﬁgn?)ggﬁ SviRfeie ¥adhi@D nctd kalkofihtation @ from
h concentration is fromabout 0.5 ng/m to about 5
alpgutndl 0. mB¥Bie abgpid S8mMess of enbodi nent 368 wherein said
chel ating agent is provided in a buffer and wherein
after said contacting step (a) said buffer has a pH
310. Theoppoadssuif dintiodimadnd 308 Iwhe@85 saillhigitial owtad salpfconcentration is from
nbodi t 369 er.ein said chelating agent is
f%PEVﬁHggpFﬁigmﬂggﬁgﬁ'and wherein after said
contacting step (a) said buffer has a pH from about 6

to about 9. i L o
311. The process of embodiment 309 wherein said initial metal salt concentration is from

about 25 mM to about 100 mM sodium phosphate.

o about

312. The process of embodiment 310 wherein said initial metal salt concentration is from
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.
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314.

315.

316.

317.

318.

319.

320.

321

322.

323.

324.

386. The process of enbodi mrent 384 wherein said pHis

fromabout 6.5 to about 7.5. 387. The process of
weredvatsrent 385 wherein said pH is from about BCBHUS03/026498

about 7.5. 67 WD 2004/031213 PCT/ US2003/ 026498 388.

The process of enbodi nent 368 wherein said chel ating

agent is provided in a buffer and wherein said buffer

and said hGH is naintained at a tenperature from about

C to_about 5C ' [ :
Thtrofesd ab enofrEness Widfh aG B Aatng LEP (i FE0RG has o
Baxye 8 ton@nation fekenl about 8. 1bng/iméto doodt 20uhemdi n sai d buffer
and said hGH is naintained at a tenperature from about

OC to about 35C after said contacting step (a). 390.
TR 1 REQCSSEnEdiREROAB RikeiB 88d 2030 Boriahithtion TP dioal dicat 0.5
Is"fromabout 2C to about 15C. 391. The process of
megrbladiaheuit Bgolwher ei n said tenperature is from about

2C to about 15C. 392. The process of enbodi nent 368
wherein said contacting step (a) is conducted for a
Thé FRocesf off erpbodunentt3 1% hieuein tsaid 3036 48ndeniation iggRm Fhaat 0.5
pr oc:es1$3 of enpfrgdi ment 369 wherein said contacting step
el togbeY 8™ d for a time of fromabout 1 hour to
about 48 hours. 394. The process of enbodi nent 392
wherein said tine is fromabout 5 hours to a

! ut..15
The prosess3gmEmbpdement 302 sdhersin tfs § r@ﬁ?c@%s‘%@éﬁﬁ]bé‘ﬁeﬁhas a
K- L gt S hours to about 15 hours. 396.
Prne p?%%‘gégmg enbodi ment 368 wherein said chel ating
agent is provided in a buffer and wherein after said

ont act i t hosaid _h ' '
T&B IPEAFESSt &gqﬁ?@g@rﬂ%& 1292 thtelbmngé;t)éﬁt@a@%gta?ﬂﬁ% gtégl\%assaﬁ buffer has a
QBdR 430 BEFt9S2003/ 026498 397. The process of
enbodi nent 369 wherein said chelating agent is

provided in a buffer and wherein after said contacting

"ﬁ% gfbc@%) of SRibd it B 17 whdréin B HEris Rds dbouos.§leEatiooTIS.
about 1 L to about 5000 L.

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

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).

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).

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

15°C.

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

15°C.
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325.

326.

327.

328.

329.

330.

331.

332.

333.

398. The process of enbodi nent 396 wherein said vol une
is fromabout 200 L to about 1500 L. 399. The process
wo@tooembds nent 397 wherein said volunme is fronPE@bU81003/026498
200 L to about 1500 L. 400. A process for decreasing
the anmount of an inpurity produced in reconbi nant
production of a growh hornone pol ypeptide in
genetically nodified host cells containing cellular
onponent (S) ...t he 1S ( i
TRORDREE PhPRobe R 2t SRTCb R A slbe P inflocd 81 o time
of¥irdoh alfoli} $ &bbalr forpoutid8yhours( 2) sai d growt h hor none
pol ypeptide, (3) said cellular conponent(s) and (4)
combi nations thereof u to decrease said amount of said
ThePreEdst ¥f eBSdiRleht 278 WhréiR Wil cyntacting stipS(apisecondutalr for a time
of " said pol ypeptide. 401. The process of enbodi nent
of4fBgn ploout A doutciomberiiShyiishe step of: (b) grow ng said
host cells to produce said pol ypeptide, wherein said
growmng is conducted either before or during said
The picaedsi ofgenstodimérm 325 4@ reifl had ginesc issforn fabewid dowie e about 15
401 further conprising the steps of (c) optionally
WPt her contacting said inpurity with a nercapto
conmpound, and (c') purifying said polypeptide to
ield a purified palypepti.de.. . 403..The proce of
Thpipegpstests cralrsg it 320 TV ssiB SHAME isairpm] D07 Jopis Jo ebout 15
h&ﬁgn1the group consisting of an alkali netal salt, an
al'kaline earth netal salt, a transition nmetal salt,
and conbi nations thereof. 69 W 2004/031213
CT/ US20Q3/ 026498 Q4. I ' . in sai
ThRBIOgRR 2L a0 tored S s B8ha g Y IROD 96 in aid
bGEaSas b ivoRnRffraan asduk alli tobow508GL: , an al kal i ne earth
nmetal salt, a transition netal salt, and conbinations
t hereof. 405. The process of enbodi nent 403 wherein

T%? ofb BB R lemBBdiinchB2 PRk RE 18 dftdrTsid dohiR @i (a 8id BI0BA N said
of “pot assi um phosphat e, potassi um acetate, sodi um
bpffodphatvel m gbett dtlaloabout 200 Lehl ori de, and

conbi nations thereof. 406. The process of enbodi nment

404 wherein said netal salt is selected fromthe group

The process of embodiment 329 wherein said volume is from about 200 L to about 1500

L.

The process of embodiment 330 wherein said volume is from about 200 L to about 1500
L.

A process for decreasing the amount 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,
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334.

335.

336.

337.

338.

339.

340.

341.

342.

consi sting of potassium phosphate, potassium acet at e,

sodi um phosphat e, sodium acetate, zinc chloride, and
w@oombios2t3 ons t hereof. 407. The process of enbpdi/Ims2903/026498

405 wherein said netal salt is selected fromthe group

consi sting of sodi um phosphate and zZnd 2. 408. The

process of enbodi nent 406 wherein said netal salt is

selected fromthe group consisting of sodium

hosph d ide.
200-wner a1 n 1 gl ity §RUPER B SRGE y R

isoform is contacted with said netal salt for a
eriod of tine suff] nt to decrease sai d anount of
Theprgeese el %@%ﬁ%ﬁ%ﬁ?@%&g@%‘ﬁ& €0% 410. The
pr ocg,;f ofro R HRQHIdRIE cei9D PR saidSlheptidel wﬂemfn ﬁaldmowmg
[

IS su cient to decrease sajid anpunt of des-

i sof or m biy cenduried sitherfpsfore guiing sad comiacting SteRd of
enbodi ment 401 wherein in said contacting step (a),
said des-phe isoform is contacted with said netal
Tﬁabiocés@bf empaiiment 33 furithee comprising thastep of:decr ease sai d

A12. (o pragBEenaPoRRGAE R Ge At PESRERRS Lo oc

of tinme is sufficient to decrease said anpunt of

des-phe isoform by_at | east 50%

The prces 104 EHb P@}W %@h@?@@@@b?ﬁ%ﬂg R b“r%’g&&eg frgm the group
ORGHhe aid netal salt is provided in

chﬁ%sggggf_ﬁb %Z‘rg T eag(}]gggss of enbodi nent 401 wherein

said netal salt is prow ded in a buffer. 415. The

?p%oj:%iss q%gexrgagg g?ﬁ‘i rginv\ﬁﬁi;l fﬂeﬁtipg fagé'n? 132%? teguf%'?né rthe group
cBAsstAR of BDTAR EGTEA, ath@PtA concentration from about 1

nmMVi t o about 500 mM 416. The process of enbodi nent 414
wherein before said contacting step (a), said netal

ditehd £36 PRseid Baill Bhdlated tabompeikds EDTA.,
r?g%éﬁ%rogt%?fgﬁ 1from aboutell aFIIM to at%oagtEﬂi 500 MM 417.

The process of enbodi nent 415 wherein said initial

B)?clgﬁgfs f fgl%g ﬂ{ 59 &R&eﬁ?aifei ngéﬁtu@ba%eﬁt bhpRMstEDRROUL

€ process 0 odi ment 416 mhereln
said initial netal salt concentration is from about

t t. 15 419.. Th f
'Ji‘f—pr o%ta W%%g}%engéwtnhgrgﬂm sad c?xlgtgé(;tglﬁzsteg (u)?ngm Qﬂ:ﬁﬁﬁg isoform
iPheshhad Rith s4dBDTAGoPs 961@@Soioﬁm€ stiffidienetot de¢fBsatnid aemnpunt of

said nmetal salt conprises sodi um phosphate.
said des-phe isoform by at least about 10%.

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%.
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%.
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343.

344,

345.

346.

347.

348.

349.

350.

351.

352.

353.

354.

421. The process of enbodi nent 413 wherein said buffer

is selected fromthe group consisting of Tris,
w@bwgpbet®e, HEPES, citric acid, triethylam ne, PErnus2003/026498

hi stidine. 422. The process of enbodi ment 414 wherein

said buffer is selected fromthe group consisting of

Tris, phosphate, HEPES, citric acid, triethylam ne,

and histidine. 423. The process of enbodi nment 400

HRES 0 oA B\ Gh 005 0300 5 ARINRGRAS Breso sid

dﬂ@%ﬁUﬁ%&ﬁ&kQﬁﬁﬁ@ﬁbﬁﬂBﬁatEhwamnmé@%s of enbodi ment 401
wherein said grow h hornone conprises a pol ypeptide
hGH of [SEQ ID. NO 2]. 425. The process of

TRE DR SRFenbOdimeheI B whetéh aidChabtingalpnt¢oprovideé i a buffer.
sodi um phosphate. 426. The process of enbodi nent 408
mherein said nmetal salt conprises sodi um phosphat e.

E){r %L of%ﬁl%gﬁﬁﬁ?p§34e\ggé?%h DRA Ehét 2 o368 roPRES (Fa Bt

ng step sodi um phoSphat’e has an
|n|t|al sodlun1phosphate concentration of at |east

out 0. 428 roce enbaqd

TR Sresers Saipanel; WRmrER eo L S TR b sy,
phosphate has an initial sodi um phosphate
concentration_of at_|east, ab 1 MM, 429, . T
The peessss Grembrpimsheitt le%m\mg %@ﬂﬁ“ S4rovidedine bé‘&f%’i- in
said buffer and said hGH before said contacting step

(a) have a nolar ratio of noles of netal salt to nDHﬁ% )
ke h®dss f ombedvoent 3960vhesein before said gomiacting gtepfgl said EDTA in

C [ L.agalt in
SBlHIRT b e TR HITA bodtelip P aea R Aot BT mtE L 0,
(a) have a nolar ratio of noles of netal salt to noles
of hGH fro out 300 to .a t 431 . .
Theotoces 6T BhBRRICA HSSeMEIRLy 1A SPRAcH R oo G said EDTA in
shiqRrRPAM anGRBal ED PR QHAcenRatiAf af Rdst afdi 001 @gtss of
embodi nent 430 wherein said nolar ratio is from about

500 to about 5,000. 433. The process of enbodi nent

B B Sy R 388 o o
0.01 mM to about 100 mM.

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

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

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

The process of embodiment 352 wherein said initial EDTA concentration is from 2 mM
to about 10 mM.
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355.

356.

357.

358.

359.

360.

361.

362.

363.

364.

365.

434. The process of enbodi nent 432 wherein said nolar
ratio is fromabout 500 to about 2500. 435. The
wee@sose1df enbodi nent 415 wherein said netal Bel/US2083/026498
sodi um phosphate or potassi um phosphate. 436. The
process of enbodi nent 416 wherein said netal salt is
sodi um phosphate or potassi um phosphate. 437. The
process of enbodi ment 435 wherein said initial netal
salt concentration is from about 10 mMto about 150
mM 438. The process of enbodi nent 436 wherein said
Thaiptdcass sfetnsdodinadnt 35D whemeinr satd initial EDTRoeanceriation i0fropm2 mM
tq about 150 mM 439. The process of enbodi nent 437
t%ﬁ%W %ﬁ idinitial netal salt concentration is from
about 25 mMto about 100 nM 440. The process of
enbodi nent 438 wherein said in %I al ta sal t
Tée ﬁ@@ﬁ%srﬁtepﬁ’ﬁdﬂ@m Fhivheagsn seid PEIERS sPlecigolipm iléﬁ)gfﬁ‘m consisting
0 S after said
of 4o PEOSUBICAER RS L R B sa.a*é@ﬁ%ﬁ%‘?%r has an
hGH concentration fromabout 0.1 ng/m to about 20

ngpéqcegsacﬁ(zfn@é)ﬁlﬂrggf ?ﬁﬁe \%%lr%lﬁ s?lg%uglgnfg rs]«%,}eéig(fl %X@g]ﬁe détrclup consisting

b ik Ghobifatca AIFPER| Geideex] frithybimihe, and Alitdine.0. 1 ng/ m
to about 20 ng/m . 443. The process of enbodinent 441
wherein said hGH concentration is from about 0.5

’IE%/F?{J Himen f@iéﬂvherzﬁ SO LA BRAs Qéﬂ&é&gfmm the group consisting
§ 003/ 026498 444. The process of enbodi ment 442

ofiieis gihossmte] HFRAS caittisaaids meﬂw&amme,faﬂé histiiseit 0.5

ng/mM to about 5 nmg/m . 445. The process of enbodi nment

413 wherein after said contacting step (a) said buffer
TheprécesPdt dnibodindno 847 whéremabnilmﬂﬁr is4dected fremphogrup cofsisting
enbodi nent 4 erejn after a|d con ing step (a)
Céérfﬂa’lﬂl&‘ﬁq&t aé’%g cifgiq ap Pﬂ‘%lfB’ ng aflgh}fﬁgl&? 9. 447.

The process of enbodi nment 445 wherein said pHis from
about 5.5 to about 7.5. The process_ of

Theivoeriearef crbodingne 3 3 Wh@alinéalérhuf%r ¢omgrisehbil 5.5 to

about 7.5.

The process of embodiment 357 wherein said buffer comprises Tris.

The process of embodiment 358 wherein said buffer comprises Tris.

The process of embodiment 359 wherein said buffer comprises Txis.

The process of embodiment 360 wherein after said contacting step (2) said Tris buffer has

a Tris concentration from about 1 mM to about 200 mM.

The process of embodiment 361 wherein after said contacting step (2) said Tris buffer has

a Tris concentration from about 1 mM to about 200 mM.
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366.

367.

368.

3609.

370.

371.

372.

373.

374.

375.

449. The process of enbodi nent 423 wherein said netal

salt is provided in a buffer and wherein said buffer
war@4m3i2d3 hGH i s nmai ntai ned at a tenperature fPONMUSIDOBI026498

OC to about 35C after said contacting step (a). 450.

The process of enbodi ment 424 wherein said netal salt

is provided in a buffer and wherein said buffer and

said hGH is naintained at a tenperature from about 0OC

0._a t .af [ ol G

The B RRY or i sk oAl AU P LD e ARl honi bt 1M 1o
aouof0 abdut 2C to about 15C. 452. The process of

enbodi ment 450 wherein said tenperature is from about

2C to about 15C. 453. The process of enbodi nent 423
THOBF0BER of @inBloGigithA®ES wikkréih e4id (Taik comcentymithngt édmf aboutal 0 mM to

time of fromabout 1 hour to about 48 hours. 74 WO
a9 o213 PCT/ US2003/ 026498 454. The process of

enbodi nent 424 wherein said contacting step (a) is

conducted for a tine of fromabout 1 hour to about 48 .
The prasessaFembhdangnt 33% whersin witheomit hermpng campriess# nokyngptide

[ .S .f ut 5 hours to about 15 hours. 456.
héhg%HE%@eggqgﬁp%hbodinent 454 wherein said tine is
fromabout 5 hours to about 15 hours. 457. The

rocess of enhodi 423 . wherein ter said . .

ORI FhFratogpnmh o4 APEECHI] Broh HOTHRE ReRPriscs o polypeptide
no@l SETRED gmadoyt 1 L to about 5000 L. 458. The

processt%f enbodi nent 424 wherein after said

contacting step (a) said hGHin said buffer has a

oL Wi fd iﬂ%&, i t48RpridREDTA.
1 ?B%Oggsss Oggmgﬁgo [ h%ﬁéby}%ggﬂg\ﬁg%}é]éﬁ%ﬁkgnvol Bﬁe is from
about 200 L to about 1500 L. 460. The process of

nbodi ment 458 wherein said.yo is fraom 0L
e Passtro! eadgdimen 5 e i Shiibespen BRARR R
wherein said contacting step (a) is conducted in the
absence of a mercapto conpound. i .
The process of embodiment %70 whergg 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.

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.

The process of embodiment 370 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.

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.
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376.

377.

378.

379.

380.

381.

382.

383.

384.

385.

386.

387.

462. The process of enbodi nent 69, wherein said
contacting step (a) further conprises contacting with
wa@ aiod/ost2esd at i ng agent foll owed by contacti ng wWeTUs2003/026498
mer capt o conpound in the absence of said chel ating
agent. 463. The process of enbodi nent 462, wherein
sai d nercapto conpound is selected fromthe group

consi sting of sulfites, glutathione,
bet a- nercapt oet hanol, dithiothreitol, 75 WO
2004/ 031213 PCT/ US2003/ 026498 nmer capt oet hyl am ne,

TIEH prbécaesiniodiraént 374 iwhéRincaidonolgekhy is)frozme 20 ¢o about 1,000.
hydrochl ori de, cysteine, and cysteine in conbination
with cystine. 464. The process of enbodi nent 463,

THOSHESoSFEbITRERBDS VheRIRA1INA0IGOMRRS isssm ayatt a0 neatout 1,000,
cysteine in conbination with cystine. 465. The process
of enbodi nent 137, wherein said contacting step (a)

urther i ' i Bti§ A SodBbalt 58 hbdub250.

T eo‘?‘FB?eﬁ%?f%%%\rM %ﬁg 7?&%&%&% ggﬂ%gﬁ%f)%ﬁg?d 466. The process

of enbodi nent 465, wherein said nercapto conpound is

sel ected_ from.t he rqQup.consi st | £ ] ,
Thg woGoh PEHECORRES S0P O oRt et Dy T B bR p sbout 250
mer capt oet hyl am ne, dithioerythritol,
tris(2-carboxyethyl) phosphine hydrochl oride .
Thy procine! ERaIEYSY A0 BRPRICHITS AP IR PR ) YA AGH has an
hOB conddhGaRbLEERSLEE: CIREMNE Mot Sfmenierei n said
nercapto conpound conprises cysteine or cysteine in
conbi nation with cystine. 468. The process of
nmbodi nent 13 ' [ ' ;
Thpire Somppimd? S58 sBedfl Sk QRURBhaRSG( Siig hGH has an
h601 doav@trativn fromtadoiii (hmginlito abowt 2@ appfol. conpound in the
absence or presence of said netal salt. The follow ng
is presented by way of exanple and is not to be
THE {}J%Crekke df 3sbBdinteit BRO IviHRreid Qaill NEGH CRREen@hatibhés from about 0.5
invention. Al citations to books, nagazi nes, journa
gyl labeyt pagkwt s, or any other publications, etc.,
recited in this application are expressly incorporated
herein by reference. EXAVPLES Exanple 1 Decrease of
Thei Bodebs @€ ehbofimmamt 38purtiersin shidhGHLt tonprptiatipe is from about 0.5
t agoni st ) with Mercapto Conpound(s) Reduction
ﬁ§k4§%ﬁ%%i§$% fide level was acconplished using
Retentate 1 (see flowchart

The process of embodiment 368 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 about 9.

The process of embodiment 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 about 9.

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

The process of embodiment 385 wherein said pH is from about 6.5 to about 7.5.
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388.

389.

390.

391.

392.

393.

394.

39s5.

396.

1 below) in the B-2036 purification process.
Fernmentation of the reconbinant E. coli expressing 76
wo\D02081931213 PCT/ US2003/ 026498 B- 2036 was PEF/UBmA3/026498
out as described by Cunninghamet al. in US Pat. No.
5,849,535. The initial extraction and purification
steps (all steps conducted prior to obtaining
Retentate 1 in flowhart 1 below, e.g., all
esu n .zat: > ivafer and
T T 47 Ao L Bl e B B R tRer an
whbleRnRidagifRpmg sakliGHdamainednedut a fsnpdedwe iftvadabiout OHeto about
acconpanying flowhart 1. Follow ng the first
390Q aftef paid pentactingieR (@ trati on 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
Thé propéss df embsditnehi 269 whereio saidebelatingagent ig eremded ip apysfer and

treated with a, 1/ . volune addition (- o

whHPBE o D AL BB R A aRe R0 B bRy Tt bl 47 o about
- 2 .cooled to 2 to 8C. The

3%@%@%?%@2%%?%eg580?3?)| on was naintained at 2 to 8C and

m xed for 174 minutes. The m xture was then

concentrated to 13 ing MJII|ipore Bi ofmax o

Tihe PFOFESS) ¢ r%ﬂﬁ%%iﬁn% 8 OS] Hd e Ah e Eﬁ%& 4Baut 2°C fg,about
1%&hume of 25 mM HEPES, pH 7.0. The resulting product

was then carried through the remai nder of the B-2036
purification process as described in flowhart 1

el ow. Before ihe teine in ' °C to about
T8 2o o Sueder E0erhiig HRbhARys oy shout 2:C to abon
18&scent. I nmrediately after the cysteine incubation,

Its level dropped to 2.0 area percent (decreased by
about 46% . 77 WD 2004/031213 PCT/ US2003/ 026498

dinhent wherejn sai Sontaching step (a)1s corducted for a time
The process of embodinhent 36§w}er8tn S\f“{\fokl fofifg S Sa')~ contduoted
off Hony abouff Uhalir t@about 48 héurs.c)i ~ Uix OO Ln fl. 10 C
I14. C-SN U
The process of embodiment 369 wherein said contacﬁng step (a) is conducted for a time

of from about 1 hour to about 48 hours.

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

hours.

The process of embodiment 393 wherein said time is from about 5 hours to about 15

hours.
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.
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397.

398.

399.

400.

401.

402.

403.

O r-1"A U YI WC It Ua) Lnna 00> EOI c
-

p oG L: I | I>0 I* LLwlI. I +, ILL V, (O
woOR@Y031H32: isd QV) .1 a /1, ,~IANCZr PET/V$1008/026498
a) :3cr | -O,2rO'y )1' Sc("Da) .1..1 Z (d L
Na.IJN~,ILa),INIEanLn120~g vi I N
to C ma)2C)COUI: 13 a) , O(1)l 1)LLr, "m N
L

Lh U ,O0OMC+., oal ;N V) UNS5 NW64 J: t, vO
Theé pfocds of BmBodimet %9’\1\71@31* ik sNd cﬂelhiui\g éééﬁt' is ‘provhd%:d%% Bulfer and

O.S].O, ~c:>n~6 EE CaCGhu E U I\/é_ 12 V110 v
wﬁ@rﬁm after sid sonfactime stepa)said h@Hén saad byptfer has a volume from about 1
L to about 5000 L.

The process of embodiment 396 wherein said volume is from about 200 L to about 1500
L.

The process of embodiment 397 wherein said volume is from about 200 L to about 1500
L.

A process for decreasing the amount 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 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 impurity,

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

The process of embodiment 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).

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.
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.
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404.

405.

406.

407.

408.

409.

410.

411.

412.

uviialld (O, LVcoOY i0-ra~"'" 006 fl.M
lyi iLc CECCCC-l ;00Ocua) 96fELn Oi0O8 OO0 =
woORooks1213a as lu cm~ CL % dl a o ca u U o 5P¢A/UB2008026498
Lt a) aa).. .... " 1l In NI I UmSI1 (j asv) v) d

---------------------------- i ZCYppraviHO- C
OOCNtO O :pCAl n(a(nWQQ1LJTdd=cnC a

s S B e e o

consisting -of an alkali metal salt, -an-allaline earth metal salt; a transition metal salt, and

____________________ 1
combinations thereof. , EUECZEI

The process of embodiment 403 wherein said metal salt is selected from the group
consisting of potassium phosphate, potassium acetate, sodium phosphate, sodium acetate,

zinc chloride, and combinations thereof.

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.

The process of embodiment 405 wherein said metal salt is selected from the group

consisting of sodium phosphate and ZnCl,.

The process of embodiment 406 wherein said metal salt is selected from the group

consisting of sodium phosphate and ZnCI2.

The process of embodiment 400 wherein in said contacting step (), 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%.

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%.
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%.

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%.
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413. The@rdcesk of embodimenf400RvIGréin kjid metdl s@dt ioBronided in 5 buffer. N
InoLL- ENinWa) cu i.CUO=0, 1IYE'-~EN

it OOE Ua) a) @QnU(uMUO0 > O
414. The process of embodiment 401 wherein said metal salt is provided in a buffer.

415. The process of embodiment 413 wherein before said contacting step (), said metal salt in

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

416. The process of embodiment 414 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.

417. The process of embodiment 415 wherein said initial metal salt concentration 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 comprises 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].
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424,

425.

426.

427.

428.

429.

430.

431.

432.

433.
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hGH-of {SEQ-D. NO.-2]- - - - - - '

The process of embodiment 407 wherein said metal salt comprises sodium phosphate.
The process of embodiment 408 wherein said metal salt comprises sodium phosphate.

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.

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.

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.

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.

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

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

The process of embodiment 431 wherein said molar ratio is from about 500 to about
2500.
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The process of embodiment 415 wherein said metal salt is sodium phosphate or

potassium phosphate.

The process of embodiment 416 wherein said metal salt is sodium phosphate or

potassium phosphate.

The process of embodiment 435 wherein said initial metal salt concentration is from

about 10 mM to about 150 mM .

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

The process of embodiment 437 wherein said initial metal salt concentration is from
about 25 mM to about 100 mM .

The process of embodiment 438 wherein said initial metal salt concentration is from

about 25 mM to about 100 mM .

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.

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.

The process of embodiment 441 wherein said hGH concentration is from about 0.5

mg/ml to about 5 mg/ml.
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The process of embodiment 442 wherein said hGH concentration is from about 0.5

mg/ml to about 5 mg/ml.

The process of embodiment 413 wherein after said contacting step (a) said buffer has a

pH from about 4 to about 9.

The process of embodiment 414 wherein after said contacting step (a) said buffer has a

pH from about 4 to about 9.

The process of embodiment 445 wherein said pH is from about 5.5 to about 7.5.

The process of embodiment 446 wherein said pH is from about 5.5 to about 7.5.

The process of embodiment 423 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).

The process of embodiment 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).

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

15°C.

The process of embodiment 450 wherein said temperature is from about 2°C to about

15°C.

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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of from about 1 hour to about 48 hours.

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

hours.

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

hours.

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.

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.

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

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

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

absence of a mercapto compound.
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.

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.

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

cysteine in combination with cystine.

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

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

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) phosphine hydrochloride,

cysteine, and cysteine in combination with cystine.

The process of embodiment 466, wherein said mercapto compound comprises cysteine or

cysteine in combination with cystine.
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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Decrease of Trisulfide Isoform Impurity of
Growth Hormone Antagonist with Chelating Agent(s)

NIz Z

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 Assy readings) the mixture was passed through a Niro homogenizer at
950 +/- 50 Bar at a nominal flowrate of 250 Vhour. 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
centrifuge. The top phase contained the desired product and was collected and filtered through
a filter train consisting of a “delipidating” filter, “depth” filter , and a 0.2 pum 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 resulting material was then processed to
bulk intermediate using the procedure outlined in the flowchart of Example #1.

By comparison, samples from lots processed by the above-noted procedure (but without
the EDTA component (chelating agent) in the lysis buffer and without cysteine treatment of
Retentate 1) yielded a trisulfide level (n=10) ranging from 3.2 to 6.4 area percent 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 Asso 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
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6 -
where the\ te{np.e na%trg@s &Il_taﬂfcgbét\x‘één 84%1116?3& A%m’bnﬁlﬁn bﬁigagewia!hd PEG
4600 werd BddRdrtodthellysatdN nifktuse W form a concentratlon 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
centrifuge. 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
material was carried through the remainder of the B-2036 process as described in flowchart 2
below. The level of B-2036-trisulfide present at the end of processing was 1.4 area percent.
This compared with B-2036-trisulfide levels of 3.2 to 6.4 area percent (mean = 5.1 area
percent) for B-2036 lots (n=10) processed with the normal lysis buffer (150 mM Tris, pH 7.2).
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PROCESS DESCRIPTION PROCESS CONTROLS

UNIT OPERATION

E~ o v WD 2004/ 031213 PCT/ US2003/ 026498 Exanple 4
Decrease of Des-Phe IsoformInpurity of G owh Hornone

wa\naoaganist with Chel atin2 Agent(s) Referring POT/US2003/026498

flomhart 1, 165 Kg of frozen cell paste cell paste
were added to 1013 liters of 150 MM Tris, 5 nM EDTA,
pH 7.2. \en_the cell paste had.finished thaw [+ 1o T
(det er mined by st~a|o| e A5%0 readings)!the ni Xt ur g gnas
passed throug @@.ro hortogemi zer at{ 950 +A- 58 vBar
at a noni il S ppate of {288 1/ hour. | The hormg_eﬁ&t_er
was col It ecH e‘égiﬁ@tank i\M‘é’ei et hgaoterrper atur e‘;"@%ﬂ
mai nt ai nelcitg)etam | 24 and“‘@fﬁ: '\A@'Bnln um sul fiat® ﬂ‘
PEG 4604 defel 2 @ed to t%é;&ﬁs@@\m xture t@%
concentratlon of 10% (w W) of both ¢conmpoundd. g
resul ti ng t wg- phase m xture was J’ﬂ xed for 6Q°120°
m nut es iand éhen these ph%se‘ﬁ e e rfesol ved,by
passi ng E gol uti on through 8.l igw d/1iquids solids
di schar gig Cwcentrl fuge. iEhe Em@ﬁaée cont dbned t he
desi red w@*ﬂﬁq and was ¢ eiipe_'ﬁﬁﬁnqi fil t eriédg
through & sf;fft%:s tiain CO fgSEEmeef fa "del |-Bl5§1at| ng"
filter, @=d8@ A" filter, SEREATS pmfilter. ™ _The |
filtrat e (ob "i'éil"h'é"d" after top phase filtrati on: sele
flowchart 1){ was collected in three separate toties
and sarrpj es. Qf___ea.ch wer e anaLyzed for, B-2036/des- .phe:--
The | evel s ranged ifrom3.2 t®6.3 ar-ea perQerLL For i
conpari S(ﬁn f@rther processm@l_ accordl ng to fI@vvchart
1 furth@ re@ceohthe B- 2,(%6 es- phe | evel m—o 3
ar ea per@@é af Rt ent atei&E Thi s further r:goﬁctl on
of B- 203@%\95 Phe Fevel w@seacﬁn eved ;by the igr9duct
col | ecti @y paranetirs of tngﬁeD econd {ani on exclange |
chrorratoc{%g Lr’s . V\hen“>’t=ﬁ ysi s buffer ||$c§g,ded 5
EDTA andid ol Iuectl on p{?ee:*evdur es df the |@ﬂfgu i
exchange; E@gE aphy s-tep Ber e conduct ed, |2 N ;
B- 2036/ d%,: NE“@eI s of:@. g are a percent iwere g
obt ai ned! as corrp&r%d to t% 1= na;l prdcess | elvel %gf :
4.6 to [b.2 . are&Fercent: g(rrm@s— 10.i2 area peg@‘ﬁt)
for B-20%b B 5E810) prigcegsp@ without EDEASGeSg., |
150 mM Tig sEkeR @) and \gt@oglg t he iabove- n@@@,_
col | ecti 6p- pr-eceelur’es Exanpl-e--5- -Peerease of --Des=Phe---
IsoformInpurity of Gowh Horinone Ant agoni st with
Metal Salt(s) Referring to flowchart 2, 165 Kg of |
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liters of 100 mM sodi um phosphate, pH 6.0. Wen the
cell paste had finished thawing (determ ned by stable
we\Bma/0sraxli ngs) the m xture was passed t hr oughPer/bis2003/026498

honogeni zer at 87 548934 1. DOC WD 2004/ 031213

PCT/ US2003/ 026498 950 +/- 50 bar at a nom nal

flowate of 250 1/hour. The honbgenate was coll ected

in a tank where the tenperature was nmi ntai ned

bet ween 24 and 33C. Anmoni um sul fate and PEG 4600

were added to the lysate mxture to forma

concentration of 10% (w w) of both conpounds. The
Exampled| ti ng two- phase m xture was m xed for 60-120

m nutes and then these phases were resol ved by

Decriasesif Dgs-Phe Isfoih I@putity oigh a 1iquid/1iquid, solids
GromMM@eg%tagmgﬁwﬁm@elaﬁhFAzgm@hase cont ai ned the
esl red product and was col |l ected andfilte_re_d _
]E hliifﬂ:!&*ﬂ g hbl;vu% i r1a95|tr1<g:@pﬁa>z%h 'c@lgstfte @eflf {el Wéid aaadagto ~1013
ilter er m fi

litrst of {500 s, SOMMEBDA. 0 58 Bches el patioid favkled thawing
(dete?@\%@# By rs%%léae rregﬁlhgs) %Yyéﬁg vJaQ as@g% : cé%h. g? h@mogBfizer at

950 t/e ﬁ@ &ai stonporhimal ﬂmmatemfdéé é&omg Th@ hannogmgtet\medoneh?aimta tank

urt her reduced.the 036/ es vel to 0.8 are
wherh eGP AN DPHTG APy Cr SUep g Sy s PEG
46008w81‘33§id€@9¢0 rhe ly@teehnm& @Cfb'rrﬁVﬁdorb:)énﬁzhﬁm of @ol%c@w/w) of both
| ection Ear ameters follow ng the second ani o

coqulﬁafrg@ resHItEREORIAIHxEHre y7as TRehior (8- |29§1iu§utswdeﬂwn these
phasé@%ﬁégx%goﬁ&ﬁ UmR.RaRs Wgcﬁutﬁﬂldth}&%hcéjhg@iﬁmqgm solids discharging

rocedur es o the second 1 on-exchan hromat ogr aphy
centlsﬁlgqa Ther @pcplma@ @petamed the Besigd ayradust pahé wasy edpllegtedoang filtered

throu} 8 il1e? g’ﬁi%ecr(])t sis 8%g %baB a&gg%gﬁﬁ%” gﬁg%“‘ﬁgptﬁ"’gﬁ&(e#edﬁ&g um filter.

ess evel s ercen
The Hhrale dsRsing aftentgp pluse HEARG; lsed SogomiO)) prascedlseed in three

Wi t hout od| um phosphat e 0 Tri H 7.
sepagitcfofe g "elobh ek e st et Br W&Fﬁe@a o6 rangea
ﬁom@@%’%% eﬁepﬁ&‘b%s ?opéor%sgrh ?uﬂtl?e?fp%d&slu@wcbkﬁn% 0 ﬂowchart 1

Hor none oni st with Chel ating @gent (s)

ﬁlrthﬁlr @dhcedrthqa rBo%Q% eabetevhie 03eirea panent f Ratntaje éwt s further
redu %&1@?2@%2@831&?|l&e?w ? ch,lﬁe%red ‘Bg %ﬁ%ﬁgy cgl%%on §Q1%ﬂleteﬁs of the

I'srup Si L Rer conpl a process suc
secomd anitrersh@ye chtanmatograghysépt Véhdny thie ﬂlyszas iftec apbuded EMTasand the

ol  o o ST A BB Lo B s

phe BYeld W0 P Brepepocht @eiel Bihined 29 bmﬁlﬁdrunw the @Al pméesg Rivblewf 4.6 to
or filtration. Purify the a onlst by a ser
16.2| grepypegoent (mean = 10.2 drea percent) for B-2036 lots (n—lO% processed without

EDTA (e.g., 150 mM Tris, pH 7.2) and without the above-noted collection procedures.
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

87
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chr omat ogr aphy steps. 88 WD 2004/031213
PCT/ US2003/ 026498 Exanpl e 7 Decrease of Des-Phe

wo softosrmd npurity of G owth Hornmone Agoni st wehuMab26498
Salt(s) Suspend fresh or frozen reconbinant cells
expressing growth hornone agonist in a buffer
cont ai ni ng sodi um phosphate. Then disrupt the cells
either conpletely by a process such as

050 1)O5® G Ut Zaq{oﬁ’r'gﬂal R rRa0OE ?QL /Mol "TIR Iﬂﬁﬁlﬁg%ﬁée SHS i&olf?e'“‘ctelgll in a tank

osnoti1 ¢ shoc freeze aw to release the grow
whert ﬁrertmnpera‘ggmwss maiﬁltmmcdl strean @4tand 3a7Gr Ammedivew bulfateosnd PEG-

¢ Lid/ L ta i fugai
s UBLS e SR ST LORRGH s o
compobigiél Uhe fé%ﬁﬁﬁgttﬂgfpﬁﬁﬂé)hlﬁh@@ﬁ/as ﬁ@xédﬁ’oﬂ 60420 3E2dtSs and then these
PCT/ US2003/ 026498 What i s. cl

phasqspwerg sl Ry Paping thsusplution ¢ “g]i’rﬁuﬁﬂ'ilélhﬁl"é selid fipparsing

centrff@#eo A NPT phall QOMGIES Qh@ﬁes‘?re@ rﬂ?&ﬁd@t Rad PRecARLRY C&ﬂﬂ Sfiltered
ypept | e I'n genetic fied host cells, th

(irough o et wpnAising ! G ipidaEng! Hlice) s C45mIE dHengarsd  h i filtr.
The filgrﬁ% VIV'%ECU Ellgct:té(é gr? g%éeeéegglgfgﬁbfgy tcmf Qﬁﬂlﬁhég Qf]g’a.cﬁl V&E% ngd for B-
‘2036Xd@§—p1@& Misaletels nﬂaugadt ftoins6.a tbrd.4 urda ﬁercemoﬁmr m)mf)arsan,dﬁn'ther

pept i de. f
proc SR araTYige i dicaieB o Bipe) oireiihg B driebe de o 0§ areo
percent Qﬂﬂ&@n‘cﬁt@'?}j PRk YRERE kdiBetioANSIERDO3 Fddshhe &M Bds adtSeved by the
conducted either before or during said contacting step
prodycs eoll@tion tparametere Sellayting fthei secondt arriem sxchapap chroma gfaﬁby step.
Whef? h% ¥s?sf l():}lf%e? %nc@tﬂfe fséé&lﬂlg pﬁ@épﬁﬁt@ ahy BRRbIISE hgréé'e&!ugs &¥ the second

process of
1on-ekchahge chmnratmgraphlygstdphwemt@pd@ftcd (tlad) Bp%@ﬂdas-phﬁg leygl of 0.8 area

percc%ﬁ révlafé: ﬁgaéx%%dg/s ‘{}%‘%&6 octgﬁ_glglal rolgés:sgsz e‘fs PF é%lf {ryofnG% area percent

(meafl 0L are®P&rcat) fog BoL036Udts (1i-a0) probesteat xhiﬂmw sodium phosphate (e.g.,

bet a- mer capt oet hanol . di t hi ot hrej t ol
150 mM Tris, pH 7.2) and without the above-note coflectlon procedures.

Example 6

Decrease of Des-Phe Isoform Impurity of
Growth Hormone Agonist with Chelating Agent(s)

Suspend fresh or frozen recombinant cells expressing growth hormone agonist ina
buffer containing EDTA. Then disrupt the cells either completely by a 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. Purify the agonist by a series of liquid
chromatography steps.
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mer capt oet hyl am ne, dithioerythritol,
tris(2-carboxyethyl) phosphine hydrochl ori de,
weysuesnes and cysteine in conbination wth cyBCT/NE20085026498
The process of claim1l wherein said nercapto conpound
is selected fromthe group consisting of sulfites,
gl ut at hi one, bet a-nercapt oet hanol, dithiothreitol,
nmer capt oet hyl am ne, dithioerythritol,
Exan} i.s(2-carboxyet hyl) phosphi ne hydrochl ori de,
eine, and cysteine in conbination with cystine. 7.

N _ claim %Ferein sai d mercapto conpound
CA3E00 DS NEASAI0 _%@ﬁﬁbi nation of cysteine and
by, Shopmane QGOTAS PCT/ US2003/ 026498 8. The
process of claim®6 wherein said nercapto ound ‘ot
C Srmend Gisle g8 fopereBr ety SR RETOMEGTORPRLTRG" sgogist i 2
buffer” é’o%{tdiﬂﬁ% sgdiuﬂ%ogﬁ&@@%c@ﬁisﬁipﬁﬂe delhgthel conipletelgity a process
contac te

ng s a), said trisulfide isqfo%g1|s freeze/thaw t
such axolnimaagesttatio, for gaitlly & g dirorssouch AfAISHRLL shpckror freeze/thaw to

cystei ne.and cyst . i od .0f: ' ohi BY @Wb-phase
relensp P it BOORR. Bt (sp BEhls°thelbspepledCsep B oy
extraction) &EliGalb tintrifhBAton] 6 filkapoc Besiyf the adenistehysd pryios 196 liquid

anmount of an inpurity produced in reconbi nant
chromptQEIRRYi S5RSof a growt h hormone ant agoni st pol ypept i de

in genetically nodified host cells containing

cel lul ar conmponent(s), the process conprising the step

of . (a) contacting a chelating agent under sufficient

conditions with (1) said inpurity, (2) said growh

hor none ant agoni st pol ypeptide, (3) said cellular

conmponent (s) and (4) conbinations thereof to decrease

said anmount of said inpurity, wherein said inpurity

is atrisulfide isoformof said polypeptide. 11. A

process for decreasing the amount of an inpurity

produced in reconbi nant production of a growth

hor none ant agoni st pol ypeptide in genetically nodified

host cells containing cellular conponent(s), the

process conprising the step of: (a) contacting a netal

salt under sufficient conditions with (1) said

impurity, (2) said growh hornone antagoni st

pol ypepti de, (3) said
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cel lul ar conmponent(s) and (4) conbinations thereof to
decrease said anount of said inpurity, wherein said

WO uoB2y3 i s a trisulfide isoformof said pol pEEPS20d8026498
12. A process for decreasing the amount of an inpurity
produced in reconbi nant production of a growth
hor none ant agoni st pol ypeptide in genetically nodified
host cells containing cellular conmponent(s), the

WhatR onprising the step of. 91 WO 2004/031213
2 %%@2%1083/ 026498 (a) contacti ng a chel ati ng agent

L (58 raRt o ERenGRn v ARt (hpufif) BrdBRl" b Ygcombinant
S giréductich bflb FowMpanETR! a(nsa)gomwbcﬂf@epﬁm gentticalg modified host

the{leof to decrease s% anount of said inpurity,
%@P@&F"CFSP%H‘FS}W%/ f &R oBes- phe i sof orm of said

pol ypspti d&ytactih3- wﬁl REBCES it unBGC EERSIAY c SR AIOH rhtlercapto
of an’inpurity produced in reconbinant production of

a growt h m}rmmétadﬂcmgmasiamnypfeﬂ]@td gwurity, geneti cal | y
nodi fied ho [
the process Wsrar FAF RT3 AaR: niflfth o QRERHFRGES.
metal salt under sufficient conditions with (1) said
urit .saj rowt h .hornone ant agoni st

2. pgﬁ? ‘%/eis%léfz‘?l?lgﬁai glggﬁf °°8’£PFIE}E§€ Sg??nogénent (s) and (4)
comby)at i ersvihdenERIst Eﬁlsd@ﬁfoﬁﬂéﬁsaﬁﬁpdi}épe@f{w Rhefdiin Sedd Browing
|npur|ty, wherein said inpurity is es- phe i sof orm

of said pisloppditedeéther befpre or ‘E!F@éé%@ cppiactiigst®4d) ng t he
anount of an inpurity produced in reconbi nant
production of a grow h hornone pol ypeptide in

3. géﬂ@t}irc‘aals$yfahid12fuahemwpris'mwﬂ:cstmft ai ni ng cel I ul ar

Cont Gt nboabiedraRoREERRe e T A BupbRR"

conditions with (1) sald impurity, (2) said growth
haor none pol ept| sai d ceIIuIar conponent (s)
4. an%he(m?ceé% ﬁgtﬁg‘ﬁ@e&qegwgémgfhf Htfease said amount

& d ?Wﬁn@émd‘ﬁﬁﬁﬁ&!ﬁblﬁﬁbﬂdé nmpurity is a des-phe
[ sof orm of Sai d pol ypeptid

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.
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10.

11.

12.

cont ai ning cel lul ar conmponent(s), the process
conprising the step of (a) contacting a netal salt
under sufficient conditions with (1) said inpurity,
(2) said growth hornone pol ypeptide, (3) said cellular
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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 sufficient to decrease said amount of said trisulfide isoform by at least about
10%.

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 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.

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:

(@) 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 impurity is a ftrisulfide isoform of said

polypeptide.

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:
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(@  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.

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 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 component(s) and (4) combinations thereof to decrease said
amount of said impurity,

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

14. A process for decreasing the amount 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,

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 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 polypeptide, (3) said cellular
component(s) and (4) combinations thereof to decrease said amount of

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