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In view of the foregoing need to provide an improved process for making a recombinant
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levels of undesirable isoform impurities thereof, the presént invention is directed to an improved
processes or for producing recombinant growth hormone (including, but not limited to, human
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human growth hormone antagonist) with decreased levels of their des-phe and/or trisulfide
isoform impurities.
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ant agoni st (i.ncl ud| ng, but not limted t human

growth hogpQuize R 1o 2iedmk hﬁﬁ%@&o?ﬁcgttyr to; lack Fhesbxolqgu@l iekfs¢tey raf growth
hormone. | PR&MHY, hs %@%agﬁgnokﬂx a%ltl%gghgﬂ“ e&t CO@'B@’EII hgﬁﬁéﬂﬁeféceptor

the trisulfide 1soforminpurity and a nercap
, alltagomst' snBa0Ael or (Ryariant therentfi n¥pchatyendnts™( Rx):hﬂe netadre smolt th,ml(ed) to,

nd t ether W th. a
somolonnd TBSEARPbSATREARIELARG W, 5] 8-y s o
deletions rebtind td@-2036)f hﬁil@‘mgnﬁ%mﬁntﬂ; heewcloptaides) Cer@iedis, etc. thereof
(respectively) having growth hormone receptor antagonist activity.

The terms "growth hormone agonist" and "growth hormone receptor agonist" include (but
are not limited to) polypeptides that bind to and activate its growth hormone feceptor.
Preferably, the "growth hormone agonist" or the "growth hormone receptor agonist" is ]ﬁuman
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, pseudopepﬁdes, antibodies,

etc. (respectively) having growth hormone receptor agonist activity.
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- respectively. Wth regard to reconbi nant grow h_hornone

antagoni st (including, but ngt limted to, _/_\_I@m_é\chUAR‘j AJOOTF
growt h hornone antagoni‘st), "‘formation of its des-phe

wo 200408{:9s M i npurity is decreased by additiorpcafud2bdz/@eios
chel ating agent or (2) a netal salt, respectively.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
terms "growt h hornone antagonist” and "growth hornone
receptor antagoni st" include (but are not linmted to)

yP tides that inhibit or: othervvl se é oni ze the
The el GBI HOBMENHOANBRANTA AN S BRI NG RHs o growth
e e

gom st or
ANTAGONIB’ET}@YR(EMH’I’)horrmne receptor ant agonl st" is B-2036 or

a variant thereof . -Such, variants" inclu
Theysrin o ) BeHoBR oGhiE FRPEPEUR 8F 1 P attte oot
yield the de@&élﬁ@eh‘é@éé M AR Of M6 irbl e Pahb Skttt (e Srisudfldk bif dvsgpheisoform
deletions relative to B-2036), anal ogues, fragnents,

impurity). pseudopepti des, antibodies, etc. thereof

Thegt% agogﬁ%isy%e\é%l WIOQ g‘cf%ragvﬁgﬂ nj?{%f:@@f‘ﬁ%&%ﬁ@%@%ﬁ’ce a process to

growt h _hor none agoni st
yield the deivetl degreavd in tholon rcné thearelepins impuyisy (g, triswifide ge d%ﬁﬂ%le isgfpran

. hot limted to) polypeptides that bind to and activate
impurity). its growth hornone receptor. Preferably, the "growh

As ﬁ&ﬁfﬂéf&:\ aEeRé sldical®d dthewisgl detimhtleoiae” (o epiadent variations
agoni st is human, growth hormone_or a variant the qfﬂl
thereof) meipshio" liapipgiat Binimize] a%délce RFEVERF Snd{BY aftenvRice tey %m‘)‘mt oL the

relevant 135}9&9'1 g.\é‘?fg, &R@é&r'l@ﬁ’é el 188D sOBHA SmPphdity) FARS dey/Fitd M¥6form

titutions, additions or “deletions
impurity. reI atlve to human grovvth hor mone), anal ogues,

d 1o . efers to
Un{eF %g—gsnntg b rsvgeé‘leh e Tuu dﬁoss\s\f t(gp%]'al%ﬁt varfatibns thereoﬁ)ll fers t

ne receptor ago
any host célCin Wwhitly recamﬂxﬂaﬁm/oﬂ&%ﬂbmmmmbﬁ be ZQISned Accordmgly,

coli. or evé(d y&st’ceﬂmm%%& 11840 theCHoSWe bB @ﬁéfﬂﬁte 1@&%@@1% It(S frow

ST THERECF' ). Th r m an?\6 m%ly
the desued-p@g@mb@m B- %{}36 mtema:gm@pp@r@ OF ;eﬁplgblagnt such;, there
is no 1111111:;1&&{ {Ls c%t sl mﬁ#{ Bk %xt:%)? e fieRle @ﬁﬁzﬂﬁ@%ﬁrdcﬁmbﬁﬁnﬂy
e rel'evant T npuri (e.g., trisulfide or
producmg cﬂlmB-Qh% pmtﬁﬁxocrqmpommiwr mownbmﬁhtshqfé phintespst opEyAriFatgh thereof.
' %‘83856 a§ %sed herem %Bf%gso&ﬁer%& R REL BRBLY “ERWisE (0P apbarent
variations thereof, e.g., growth) includes, but is not limited to, fermenting and culturing, or
otherwise causing the host cell(s) to proliferate sufficiently to produce desired amounts of the

recombinant B-2036 protein component or recombinant hGH.

Further, while the present invention is desc;ribed with respect to recombinant B-2036, and
recombinant PEG B-2036, unless indicated otheﬁdse, 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-203 6) is the pegylated form of recombinant protein (B-2036) .

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



yield the desired decrease in the | evel of the relevant

impurity (e.g., trisulfide of des-phe isoformdlD AN@AK?’&DD:}'

' ity). As used herein, ufldss indicated otherws
wozo‘i%gﬁtrlérm "decrease" (or apparent variati onECT/pE@PM%

means to elimnate, mnimze, reduce, prevent and/or
attenuate the anmount of the relevant isoforminpurity,
whether it be the trisuffide isoforminpurity or the
, des-phe isoform inpurity. Unless indicated otherw se,
The B-2036 hpeottiar i prbéiskd @atihg oelirgropa (L] by deinhta0ios) b egfedsion
. refers tqQq any host ce|ll in which reconbinant B-2036 or
(synthesis anésFﬂ?P%}ntAﬁ@deﬁfél% Brall36 iadwobiied (feg-y by bomesemgation)
a . el | . a
followed b B o7 Rk 5 (g ey el P Siof Ekchange
chromatogrgpduys end biffer, exthangs). | Hpweveants taehdirmgthetmbinant posductes lof

e _one that.i.s sufficient.to he desired ,.

the B-20367 Brel, habacile 080nst GBI off, i p PROGR s R e
trisulfide arldfiB¢ &éspheAofeitihputiiey sF B340 lim tation as to what

the host cel| may be except that it be one capabl e of
- As nqieds Figa Al ilfustiges dh ipigotasid BaveesohBR080 vithothp steadard 1-
letter abbré?/ﬁaﬁroﬁg %&a@ﬁ@twﬁlﬁ' Mind MR f‘ssgre[@ént a %%%@Tétférecf B@sﬁﬁcﬁi' For

Furthernore, “as- use erein, tnless otherw se.
reference, see@rblatldutlow dicegngritegonvipogdence betappmthe d¢tterwad itatssocisted
amjnbacidt hereof, e.g., growh) includes, but is not limted to,

fermenting and culturing, or otherw se causing the
host cell(s) to prolifessee sufficiently to produce
desired anounts of the reconbinant B-2036 protein
conmponent "Of Teconbl namgfithliderur tner, while the
present invention is d bggh Wi th respect to
reconbi na - , ' B- 2036, unl ess
i ndi cat ed ot herw se, it nder st ood that the subject
i nvention may be used any reconbi nant growth
hor nrone agoni st, reconij 4 grow h hor none
ant agoni st, whether it mral i an growt h hor none or
its antagoni st, human 'Y hornone or its
ant agoni st, or bovine @MLh hornone or its ant agoni st ,
etc. Pegvisomant (PEG B3yd88) is the pegyl ated form of
reconbi nant protein (BI26d8) produced in reconbinant
host cells (e.g., reconBr®nt, genetically nodified E.
coll. host cells). 8 y Ya(§¥ANUAR-1 Aoo7 W O 2004/031213
PCT/ US2003/ 026498 The 8sg2®36 protein i s produced
during cell gromh (e.dlhr@y fernentation) and
expression (synthesis BodPpecretion). After.its
production, B-2036 is iBe(mted (e.g., by '
honogeni zation) fol |l ovedt purification (e.g., by
extraction, centrifugatpphg)reverse phase and
ani on- exchange Tyr (V)

Cys (C)
Tip (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.



chr omat ogr aphy, and buffer exchange). However,
duri ng reconbi nant productl on of the B-2036 p f.lt NDAK\/ SpoF
undesirable i soforminpuriti 8s of B-2036 are forrred
WO 200bb3m3are the trisulfide and the des-phe PEHUS2AIB/026498

impurities of B-2036. As noted, Figure 1A illustrates

the am no aci d sequence of B-2036 with the standard 1-

| etter abbreviations indicating which amno acid is

present at each |lettered position. For reference, see

1. TabRecomifighRNGHh $aindde WRdrcoRist espondence between the

| et am no acid. Table 1
|£‘g‘£5‘? ?8%’“‘“2“3?%2&%‘%5‘9’% A du. (B Gn (Q

. _leu .
Flg@g‘f 1]% @ustrAt%a t]:feﬁmmo].ap}d %eﬁ;lencp, F%‘l“{t‘ffa of ,eem%%de %el‘{on% ’%npurlty
of B-2036Phk pdrjiculdy the dpulfiey ofdzh imbuity( Mntains an extra sulfur atom in the
bridge between the cysteines at 'positions 182 and 189 of the B-2036 protein-component.

a. Decrease of Trisulfide Isoform
Impurity with Mercapto Combound( s)

i

‘Without being bound by theory, it is beheved that contact between selected mercapto
compound(s) and the trisulfide 1soform 1mpur1ty of the recombmant growth hormone antagonist
B-2036 results in convertmg the cysteme—S S-S- cysteme tnsulﬁde 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.

Typlcally, the mercapto compound(s) is/are added to the host cell(s) synthesmmg the
desired recombinant B-2036 protein component durmg or after (or durmg and after) growth of
the host cell(s). Furthermore after the 0rowmg and contactmg steps have been conducted, 1t is .
preferred to purify the B-2036 protein. Theleaﬁer the punﬁed protem is preferably pegylated to
yield PEG B-2036 (pegvisomant). For pegylauon procedures see U. S Pat. No. 5 ,849, 535

Any mercapto compound may be used in connection with the present invention which,
when contacted (preferably, with adequate mixing) with the B—2036 protein component to gether

~with its trisulfide isoform Impurity, is one that is sufﬁc1ent o decrease the 1evel of the trisulfide
1sofonn impurity, preferably without degradmg (or substantrally degradmg) the yleld of B-2036.
Preferred mercapto compounds suitable for use with the present mventlon mclude but are not
hmlted to, sulﬁtes glutathlone beta—mercaptoethanol d1th10thre1tol mercaptoethylamme
dithioerythritol, tris(2- carboxyethyl) phosphine hydroehlonde cysteme, and cysteine in
combination with cystine. A A . _

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 Tnterchange,” J. M. Chem. Soc., 109:6825-6836 (1987); (2) Sigmund, M., The
Chemistry & Biochemistry of the Sulfhydro Group in Amino Acids, Peptides and Proteins, 1%
Ed. Pergamon, New York (1973). In particular, see Table II of Houk et al. identified in item (1)

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



His (H Additionally, the ami no acid sequence of B-2036

is provided herein as SEQ i@ NO. 1 and the AP nel ANLA
' h

aci d sequence hGH is provid erein as SEQ ID NO 2.

WO 20030319ANOARy 9 WD 2004/ 031213 PCTI US2003/ 03649820d5/026498
Reconbi nant Growt h Hornbne Antagonist and its
Trisulfide IsoformInpurity Figure IBillustrates the
am no acid sequence structure of the tsulfide isoform
impurity of B-2036. In particular, the trisulfide
isoforminpurity contains an extra sulfur atomin the

- Of spifablgy @ctnrapine compdvads y@s’@mn,esr aysteing jin jcombinpgion avith tggine

(dimenzgd c%tﬁ%%}? %%égl%%f@rrre% % 20 g é}e %&H‘Iﬁ%l\% r@‘g%:l{&ngé%&%carsteaa(e :3nd
cystine (dim¥¥itddauystelne] ifgmipohimdis bu‘itdbtbefaf Mse with ilg ﬂiﬁéehﬁﬁl@dlﬁoh&hould be

vt o SR AP heCh THAE o £ QBR300

of its highesh @cﬁxﬁ%iﬁm@@&:ﬁﬂﬂt?dt&h (0B84 stfé%‘v% gé%qﬁlﬂbﬁ&’fﬁ‘éﬁﬁéeh\!ﬂ&& Qhere
cySteine-S-S-S-cysteine Tisulfide bridge back to its

mulﬁple bat@@@ta& aneraged sfoomed. ePwﬁermI itheedfosease inathdianioontof the triguifide

it hat ..& h
oo il 04 PR 02100, e DEG e 3 T ek
concentraﬁohC(bfrﬁ‘s hiphestfavblage E@ﬁh‘[ﬁﬁlﬁl@ chtickigfion) feinkd. Thpiigichl glomli]hai
nmer.capt.,o coppound( i s/are added to the host, cell(
concentration\pfckrieins a&wswég}t%% foF wecovih Figrmresautinatipn ¢ Gebiftably

at least about @r!pxﬁl‘l@ 'ﬁtongﬂfduf‘@.l MM histfut {@rMl WrieReh Akt 2EINE KO atitiu@ M,
of the host cell(s). Furthernore, after the grow ng
respectivelyand cont act i ng steps have been conduct ed, it is

Itis %ﬂ'&{ﬂ?é d%lrroo dg IL&r%é %rc%ﬁ}g 8 ég‘%% %128%)/ edﬂ%&%faﬁ@f? bm i rqS

one that is sBit#18 6or (wee grrthshempresent infartiopsigy,| diek aot prevemtdis %smsmxm of the
9,53 nma

B-2036 profigEipiiin e i 6 M WRer s RSfc SCRDIS PO RBASSfbppection

with the pra¥eEin¢éioaGhaddd, Bhehernablititedid, h[‘r@d Eﬂdéﬁhﬁe mm)clwctdmd,
the 13-2036 protein: con(‘fonent to its
?

triethylamine; g hla*édm%of @Wnlﬂlf?fﬁlﬂi yifer ds diis- t Hae p@femﬂfmmaé npuffer

concentlatu?r%g %?)IEI{. 5@&1 & gl?{cﬁit 296 ﬁﬁ\{} %ES dxraﬁlg%zon'_\ a5 B’M to about

y wt
100 mM, evehmogmpricgdrably dt@gr dmuhg)mM}te apoel T ofM,Ba@086st preferably from

about 10 mﬂ t%fa%E) t% ARE CORELeus suctol?qg g uf% %Hjta%i Ibte %@éde Ifrgifera%ﬁre thgk% ﬂlﬁé}g are
esen I'nverition
sufficient tcsmhﬁn_tdue ﬁ],e ¥ of e Ercm’th} meﬂﬁhﬁanmﬂleﬂﬂhdﬁiﬂaﬂgmﬁom about 4 to about '

9, from abc%ttfé % a dttSO% orrEo out e7t§1 ¥o %out% 0, 'respecﬁ{rely. 'Notably, where

higher concentrations of mercapto compound are used, higher pH levels, for example, as high as’

about 9.5 may be tolerated. Thus, for example, if a large excess of bysteiﬁe to B-2036 is used,'

then the pH of the buffer may be as high as about 9.5.

As noted above, it is preferred to provide the mei'capto compound in a buffer.
Furthermore, the ,am‘oun-t of the mercapto coj:ﬁpound in the buffer should be such that the molar
ratio of the moles of fnercaptq compbund to the moles of B-2036 protein is from about 0.5 to
about 1,000. This is especially so when the meréapto compound being used is a combination of
cysteine and, optionaily, cysteine in combination with cystine.' Altematively, the molar ratio of
the moles of mercapto cOmpouﬁd to the moles of B-2036 protein may be ﬁom about 1 to about

1,000, from about 1 to about 500, or from about 1 to about 10, respectively.
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dithioerythritol, tris(2-carboxyethyl) phosphine
* hydrochl oride, cysteine, ang1cystei ne in coghChadrowoA
with cystine. Qther suftabl € 'mercapto compounds for use
j he present invention are noted in thper/iseddsorsng
wo 2Oo\iﬁ‘g{’lglr}ences: (1) J. Houk and G M Whitesides,
"Structure-Reactivity Relations for Thiol-Dsulfide
Interchange,” J. M Chem Soc., 109:6825-6836 (1987);
(2) Signund, M, The Chemstry & Biochem stry of the
A Sul fhydro Group in Ami no Acids, Peptides and Proteins
Typidzaly, affed suflfieieghenntact (e decasuthe leyoiaf the Hispifide fsofgrmyimpugty)
Table Il of uk .et S-dent.d f shiht | (80 & bRy gost
between thegpreapto icg?lP?fg“%o?nde‘i?% ﬂp?‘(g P ﬁ%%lrhcdg E@Sh%% n(‘p oun dér fst(l)JIiat abl e
cell(s) has Iﬁ%ﬁ cﬁﬁgle‘é&!d%hﬁb 53X fin ccgﬁ%ﬁéntdn thd buffer h3 a concpptpgtion
ut

VO 2004/ 0312 /-US20031026498
from about §ulj makmleo mbpeliR BEEBlHEEN é?g?{ng go ag?lﬁé@srtn %’emﬁ fﬁom

' 'f%g%']t iipe (dinmerized cysteine), is nost
aboutlmg/%?g%%r%ra{ei . he’%ﬁr@éﬁ?élgf cystei ne_or conbi na%hi tglnyg&F
Furtharaoes, e mmperabys range of therasewhanediym agaier with Bp hifte
is sui,itable.for, use wth PLESERthifeeRt BOD38Nshi b
mercapto CB‘BPOUPﬂG? aﬁ‘ﬁﬁtﬁ r‘?(rheﬁﬁf)%tﬁnfls, én"y&‘?‘ig?f& ent htﬂ(])l decr lgase the ©
maintained | a{ti £ %ﬁp‘heg@t,ﬂesgfe@rméy R iabot lQ,S*Catot bl 12586 oafter 1hesmeggapto
i t's highest equilibriumconcentration (ot ] ) :
compound howbergcadde 9 15 B ERlRCS BT siror qpging if g Blotein
component? 2 WHIE raEELRY GheAaHerkiafoBl the Phest @eH(E) yandioh dyshéT fisasfwm
in thé amount” of  the trisulfide isoformi Bp\}gr LY 484 9oc
containing eaB-203heutp@ess is mtmn@b/srore@b%%cﬁ%éé‘a%& ' |'§P,_ Brout e
- hjghest equi.lbAri wm .. ceRGent.Lati om; i biftsnt bd adte giat B-2036
to about ?dgye?r%%né g u%uégﬁgﬁﬁkﬁﬁgg?t ? e The i nitial
protein de@ﬂ.ﬁ‘ﬁo@&ﬂm;x@ anatent 4Gk ;@nﬁs fuchyis iSedﬁiﬁljéabé‘htP @wtagy@g Fqﬁxépergture
. Sultable tor .use. wtn.the esant.  hNyer ds and
of the homg e s GOMAPIEIS BRIV D PECI e ARamO o5 JPoRts on
B-2036, e@'Z%tg%?S%e BIH? &lirt?%?ef e’re’rn (] ti ﬁmngi\?mfe? ng036.0a .
Addisiopdlyndthe nccatashiftires befyesn e‘iﬁ bﬁéog { RGP FEr al}'ﬁg KLhao %{ee?cap o
& ' | 8R!:6n b de Bind 186c1 RF @faribuliay st fmpurity.
compound 13h1ab§ £5:1 ARG Rt WEpth e I8 BT €AY e E2036
" Exemplarpisaitablencanag divesst foprdegrsgsingithei leved i ethe (iripdife, [pegm impurity
' i table pbuffers. for i ORREES bkt 2 Holrs! Befrom about 1
should be?ﬁ%@@ﬁ%ﬁ? ?}Jér?t% i %ﬁu{l%ﬁ’c#u 5‘,35‘%& ar 26 %}g{ﬁt imi t ed to, e
hour to ab&‘;f‘;?“"mﬁpb‘&myﬂEpEs% ci t(rji (t:) ?](c:i d, triethylan ne,
and_histidi pe. The pr rre u [ LS 22036
Typicetler alisg sp ?‘il‘?nélcp’btg?tfe%ﬁ?wee@oth% SHt c%gﬁ g%ﬂ%'; 631151;1 gsz%ﬁ%&eu? 1

componeﬁ“%% BuAhQhi=280s HY safehes pr6ifuae dfohyatfoub inliddréo ebat HO0P Gters,
about 100- nm even nore pr eger ab

: |y f about 8 .M t .
from sboOdtery B shoys SO s e te) AT PRt POBTL FrBeoHp Yo Other
. K b ’ i ) : - b » Sd
suitable e%?@ﬂégg%gts@ést% agé;ﬂh‘:ﬁtﬂfo% el iters So st BEO lite

_ ers are o o
Other parameters that may be of interest during contact between the mercapto

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

ordinary skill can readily determine what a sufficient mixing rate should be. Obviously, the
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sufficient to maintain the pH of the growh nedjum
anywhere in the range from aliti,gumt 4 to about ,ﬂ_Dre—mFANUAK\/Q\OG;L
7.5 to about 8.5, or f about 7.5 J
wozo@@g%i%tivel y. Notably, where higher conce%ctoﬁj‘g%%g#?%éﬁ
mer capt o conmpound are used, higher pH levels, for
exanpl e, as high as about 9.5 nmay be tol erated. Thus,
for exanple, if a large excess of cysteine to B-2036 is
used, then the pH of the buffer may be as high as
Imxmg rate a]mﬂtt beSsubh A theatrageratues/ie mairttaih&l iptled fhovedoted rpfgey el any

ca to comoound i.n a buffer. Furthernore, the
degmdahoné’%&?:geﬁ PlEinFRRRpEY ILBIFBEAY in the buffer shoul d be

such t hat the nolar ratio of the noles of nercapto
- conpound to the noles of B-2036 protein is from about
0. B. t 0 Detyezse of ToBoMideIsefoim especial |y so when the

nercaptthouﬁdGhelmg@gmt(s)s a conbi nati on of
cysteine and, optionally, cysteine in conbination with

Wlﬂmus bbing bodhd By Madory,ch s bélh@edradcontadtitetwden dehvetedniheliting
ner capt.o conpound to the noles of B-20 6 protein ma

agent(s) anqb @)ﬁheoﬁﬁlﬁ'aﬁémsotor@ldnwam (2) theyrpgombingnh @Bty homene éft?%%ﬂn}l/“

203, 528, P B AR b

4) all conﬂvﬁltaapnssulf {])c+ €3t rasoltg amtcor(vtemugelﬂm exsteinteS{Senyeteinsf trishiide
f or [ en. th r
bridge back 1h 3 Ll SRLSNIATBUN b, B BESERE PR VIE 2 ity
Additionallfyy 446 Wikteubbeihg begid K}Sﬂnﬁ&_@,&t %q%ﬁsfﬂe ok tHeqidsendenef tBe :Bding
protein c rrponent n er s a concentration
agent(s) pr“%le '{% th‘i’ BI%QB Htiv%‘@e from about 0.5
Typhaaliy] thé %@@&%tagg&(éfgé/ﬁ?e’ ad@&d fof @8 ot b:@l!l(‘s) &yﬂﬂ]ﬂisiﬁné Be desired
““aboUt 10 ng/ m respectlvepé unrtherrmre t he
ot

recombinant Groareicn qoamgaens during o r fherasie and: aftfex ﬁ@WﬂWPf e host

cel(s). FulEpBH! LBt nd B IPLEERL AAATRONICS bech ol W preforred

to punfy ﬂhr.eB -2086 Ei;cﬁeme g[ém;e;a&ef et?ﬁgnmﬁe;d{: lgomnefsgqgafeg@bl}f pegyl&t%rgg] vield

PEG B-204K (ot i PRt Fheaviripp pave ey o8 L% o e g teaas a ving
Anff b&lﬁng Qgémﬁﬁe?ﬁtﬁa fsedGATPRAREAGn whh 3R prRsdaf afvaltion whith, when

nper at ur e the host cell.(s) and/or lysate therefrom
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from abou to about 8C, respectivel
isoform imprikyy praferablypwithew: degeading- (Qﬂ%stapm@kyeiegradmg&th@rsadd@iﬁ B-2036.

S at ab such
Preferred c%cl%ﬁl%gdagﬁm‘is %té?rgoéruég? S{;@h ?reﬁ% HWSIILH onénsl%lde ?)]u? arte%ot limited
to, EDTACBGTA| Rhd QDTRAH A&cﬂlhanalgifxembhry‘fﬁﬂelatmg @ﬁlfsefncluﬁe,r bt&p:ire not
limited to,gﬁgg%inﬁmdaags ﬁ clileﬁxcgfl?z %%gp@?m%iegtet s g)gcggt oy Edetg‘leoﬁllsggl%m
Edetate Sodium, Edetate Trisodium, Penicillamine, Pentetate Calcium Trisodium, Pentetic Acid,

Succimer, and Trientine. Note that Edetate Sodium is the salt form of EDTA.

Other suitable chelating agents for use with the present invention are noted in the
following references: (1) The Merck Index, 128 Edition, S. Budavari (Editor), Merck & Co.,
Inc., Therapeutic Category and Biological Activity index, p. THER-19 (under “CI—IELATING
AGEN A”), Whitehouse Station, NJ (1996) and each and every Subéequent edition to date
thereof; (2) Remington’s Pharmaceutical Sciences, 16™ Ed.,, Arthur Osol (Editor), Mack
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for use with! thS st SndeR Qb PrefbRBHY dt tdastMitolit DB, fidin AbEutt((6) mM to
Wt hout being bound b heor

{ , It bel i eved t hat )
s 100 S, e o8 e Ao 45 g o

: bl ide. iisoforminpurity, (2) the reconbinant
aboutz'totapguv&tsh O!rrgr?%%gvg t agoni st B-2036, (3) host cell ‘
It is @keferral togoonidemtbe ti{adytingfagentrie g brfem Erefereblyghethuéar isfone that

. ... the ant ni st and : (4) all conbi j )f.: - K
s sutabir 98 Y S AR B o ciren B QBRI RcchbE o K036
protein coh:[ﬂoﬁbﬂtfo%' depradwrit dlgﬁlbﬁ dhrnied Sluitsble yaﬁ?k fozuSe B cypmeaionewith the-
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triethylan?Q@S Saddl GishBAE. t T8e RIrERABE Sudler lib Tl Tel paferage ifial) buffer
prevents Rather formation of the trisulfjde

concentrafip i from Thgsitd anyo aboes 200 a1t e Pagferblydiom §gf§aﬂli Sgrﬁwe dbout
100 mM, ek rl]neoreb %?etfergbq&r lﬁ(oﬁg abot NGRA fd Mot HE nﬁE,Sfé.tfdeﬁost preferably from

about 10 mM to about 50 mM. Other suitable buffers may be used. Preferably, these buffers are

sufficient to maintain the pH of the growth medium anywhere in the range from about 6 to about
9, fro:ﬁ 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 chélating 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 ab‘_ouf 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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suitable ex%&&iia& QOIumes may be anywhere from 160 liters to about 500 liters.

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

while minimizing the amount of foamiﬁg that may be formed. Those of ordinary skill can
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potassmn? pﬁr&jpﬁlltm ﬁ(ﬁ%ﬁﬁ 'aé’e%ité’, sodium phosphate, sodium acetate, zinc chloride, and -
combinatitms thereof. .

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

16 Ed. Arthur Osol (Editor), Mack Publishing Co., Easton, Pennsylvania (1980) and each and
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most preferably from about 10 mM to about 50 mM. Other suitable buffers may be used.

Preferably, these buffers are sufficient to maintain the pH o:é' 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 sdlution
acts both as the metal salt and the buffer), the amount of the metal salt in the buffer (or NaP
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Typically, after sufficient contact between the metal salt(s) and the B-2036 component,
the buffér containing the same has a volume from about 1 liter to about 5,000 liters, from about
100 liters to about 2,000 liters, or from 200 Hters to about 1,500 liters, respectively.

Other parameters that may be of interest during contact between fhe 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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Other suitable cheléting 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
AGE ”), Whitehouse Station, NJ (1996) and each and every subsequent edition to date
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in

As noted above, it is preferred to provide the chelating agent in a buffer. methern;ore,
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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pegvi'somant). For pegyl ation procedures see U.S
should be fq(y a t@mﬁ@@ﬁ to decrease the level of the des-phe isoform 1mpur1ty Exemplary

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

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

Other parameters that may be of interest during contact between. the chelating agent(s)
and the B-2036 component include things such as mixing rate. The mixing rate should be that
. which is sufficient to form a homogenous mixture (of the hosfc cell(s), lysate thereof, buffer,
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references: (1) The Merck Index, 12® Edition, S. Budavari (Editor), Merck & Co., Tnc.,
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 (Bditor), Mack
Publishing Co., Easton, Pennsylvania (1980) and each and every subsequent edition to date



for use with the present invention is preferably
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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
solution also acting as the buffer) should be snch 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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Typically, after sufficient contact between the metal sali(s) and the B-2036 component,
the buffer containing the same has a volume from about 1 liter to about 5,000 liters, from about
100 liters to about 2,000 liters, or from 200 liters to about 1,500 liters, respectively.

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



Wt hout being bound by theory, it is believed that

addition of netal salt(s) tq the reconbinant .@I@JV\@ANOAR‘]' 3007'
WO 20F@§?3?1Qe ant agoni st B-2036 1 I'ts in a decrease in the

of the des-phe isoforminpurity eit RET/USP00EH26498

actual reduction it he level thereof and/or prevention

of further des-phe formation. Typically, the netal

salt(s) is/are added to the. host cell(s) synthesizing

the desired reconbinant B- 2036 protei n conmponent

sufficient iz} 8te @»ﬁmﬁ& Bgr OQW Hﬂ?‘ dh the i a%fshﬁ.}a b s {111& tilﬁ gempérature

host cell(s). Furt e grow n

is maintainggiz the ﬂb%@-lmt@psngmmd boelegmdathnotfdlet Bi2036 §rqme51ﬂfc6ﬂhp@£tnt is

" minimizeqt © PUrify the B-2036 protein. Thereafter, the purified
protein is preferably pegylated to yield PEG B-2036

3. ( pRRpdontbimait)Grom@h FRegihat i on procedures see U.S. Pat.

No.axfd i eSBhe Isbft¥mBimlritpal t may. be used in
connection W th the present invention which, when

corg act @e&ﬁsgﬁﬁbﬁpb){eﬂo} adequate m xing) wth the
G40 v eRASE e g%t her with its des-phe

|soform| ny, TS O is sufficient to decrease

VbR T bl Reiton S Bt ko et el sesel®) 1 e

recombmaiytl @b*dﬂi)]ﬁmﬁoﬂ@ %ultd\/ﬁxt Alecréadd fn( 1641 sBL Qel Bﬁe ié%ﬁ)rﬁﬂ' ﬁ]ﬂ)unty A
cither b c&%ﬁ ention include, but are not limted
Yﬂ%\F P?Ih %51% therpaf@ag/or preketion efﬁaﬂn@hdmhmformauon

Tyﬁéﬂﬂ&i ﬂn)e, cHbla8h 8 bidr 0 ﬁ)%}@éqd»%@ 'tcf £h%)ho§mgllgs? @#tﬂ%%gp the. esired

a
t her eof P erre met a IS sulta US%
recombinaptygroyfhe Bermone pretain; dmiing o afiete (orbiuting rad rafier)! groivttedt the, host

cell(s). Fuptﬁérﬁﬁ)aétég%r E\Q ' e gct%ia% é%tg]p % ?Fea:ecor@ﬂ g&? it is preferred
tOPUnythﬂldIormnmeprhtenfof O her suitable netal salts for
i nvention are noted i.n the

th
ﬁerl%%m@genf ’@%é Sg ?}g%sm coanectipm Wik thg presraé inventen which, when

contacted @&lﬁéﬁaﬂ& with addata %].'X]D%ﬁ%’[h Phe grodRl ? otelhr{gvether with its
des-phe lsq{herapeutl c, Category and Bi ol 0gi ca At I'ndex, p.

BER DUy, ieonetapiEs Arifinient taGigRaye thWhWeé |q>6 @med@;ﬂnnumfonn
[ d| t.0n dat e
puy, %‘éf*"a’ﬁ’i’fzéﬂﬁ“‘j 4585 10 SEt P IEMAND &Y Jeflof BeiBihm
hormone. Bgfengd atm @ger(tEslutable)fpr Meokith R lpkdsariti ingenfion mcﬂimbt b, are
1 d d

not hm1tef§?tﬁﬁg:$/t O d%,gael%glg)f_}i n Rﬁf;n exer ybglugw %1?3 glilé ,put -
- are not LiR@F US2 (E40264198, Digscanf SO&aiiaé t%&%&@{@a‘lcﬁﬂmsla%?ﬁlm, Edetate
Disodiom, IS SoHFie e Treo s Bavic Smiien Eenieibt Calciucs Trisodium,

Pentetic AMES Stcaislr( 45 n
e to date tfwerglg%enaﬁg ﬁ%%ﬁﬁg%tﬁ%ggg%ﬂggl S anc%]ﬂleag

Othep sujtalla ohelating @gggg dar vte 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-iQ (under “CHELATING
AGENT”), Whitehouse Station; NJ (1996) and each and every subsequent edition to date
thereof; (2) Remington’s 'Pharmaceutical Sciences, 16® Ed., Arthir Osol (Editor), Mack

"'I

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
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or from about 60 to about 110, respectively. .
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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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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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Laboratory Equipment, Milwaukee, Wisconsin (2000-2001) and (2002-2003) editions thereof.
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solution also acting as the buffer) should be such that the molar ratio of the moles of metal salt to.

the moles of growth hormone protein (e.g., hGH) is from about 1 to about 10,000. Alternatively,
the molar ratio of the moles of the metal salt to the moles of growth hormone protein (e.g., hGH)

may be from about 300 to about 10,000, from about 500 to about 5,000, or from about 500 to
about 2500, respectively.
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cell(s) has Haed sansleted el Gowth Ig)rmoﬁ@ﬂ)temaim the biififarrhaalhavhced@ation from

st 01 2050 s Ol L SR 25D, B LA SRHY
mg/mltoabgwgﬁt%‘nﬁnxteo}?é&ﬁ%éft (to decrease the | evel of the
e I'soform

es-p mpurity) between.the-.chel ating_ agent
Furtberghotel @aeglbmpemm@mgn of fecrevth edigm togethar Witk thpbuliey the

metal Salt(s&é‘#n h%glt%it dirg @s#ﬁht%been con%p% g%&%&ﬁ gmtem’

preferably giboidtba Iﬁbﬁﬁtﬁﬁi&& aph @ét@emh(re ;ﬁ@m ato@H)°G to dhoet BIPCT after Hwsmetal
concentration fhégn out -

/nd .t o about
sl has becpy rScE OIS i DG 0T CoRthgi e Btk OIS gryteip-
Also, prefe?gfl}m th QerAPQ e of@ﬁé" ﬁ&st cElR§P ﬁﬁd/bl\/ g‘sh‘te thee BRI EtAning he

nperaturerangeo growth ne umtog gether with
growth hortnhee proteimis, mah@meclt@mtabmkg 1%&1@‘(@} 15764 foms abuh &7C to about

0, o sEAMGEHLACRGHIL 96, Bk Aty LA o BN v e

alned at. a -
metal salt (e@nPeaPatthie eewaeitmreaﬁ‘l the hcrmn’genm@ utay@ieet &t ialimportarg gonote that

after he ch i-n nad d
growth horfighy piojeRL AT B A EOPORGNL o ni L > GPOALl o eintin
the temperst@feB iR HohMpehdle (A, sontapinghostablly grawig niedmmrbwmﬂtr enetdl salt,

he h I d/ I
o g i, b RBTBLg PPl FEHRE b h i SO b e

protein dedaRrARAYEm: Qure S RoR R HhordGrdteinabout 10C, or from .
about 2C to about” 15C,. respéctively. Note th

Adgiiefiablya Bleycontasb Hmedetitwéenrtho growib herrapnst prﬁ@lra@@ftthe (rmetgl salt
should be gg’%er a%\x?ﬁcé&%ﬁ%c%%@ ReQLvel'bt &8 dt: I?ebig%rm Hpure)! eE}ﬁemplary

onogénat e con |n|ng the gro
“suitable cdmcucnﬁmee fdrsh&eﬁ@n@ﬁﬁdbveﬂ% ofthe [ﬁ@ﬂphd:ttsnfigmlﬂlmtlt}bﬁothbel for at

" least aboubga%?eg: @éﬁ ag)Ottﬁ]r Q%:to %g ﬁ? %%n%ngﬁragt&hﬂou{s to about 15
hours, regﬁ@ﬁﬂrd[ ble to maintain the tenperature of the hom)genate
C . containing host cell i ﬁ,gl\’\%tf di.up ‘t’{l
Typioallviafisg SagLHDS cOBlAg GBI O 6 ond Horagne
protein, th@bﬁﬁém&% th@% 4 vao@ﬁt@é &1 aﬁ@ﬁqtlttéﬁblagaut 5,000 liters, from
ure of gro

nper.a ornone pr ot ei n.
about 100 hters to about 2,000 hters or from 200 liters to about 1,500 liters, respectlvely

Other parameters that may be of interest during contact between the metal sali(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



Additionally, the contact tinme between the growth )
hormone protein and the cheé ting agent shdudd_bharforA R‘f o0
atime sufficient to decrease 'the |evel of the des-phe :
WO 2004A9hey M inpurity. Exenplary suitabl e contpgiydbbdRssds’

~decreasing the |l evel of the des-phe isoforminpurity
should be for at |east about 30 m nutes, from about 1
hour to about 48 hours, or fromabout 5 hours to about
15 hours, respectively. Typically, after sufficient
contact between the chelating agent(s) and the growth

such that the dempsrture ip gragitpined inethp ubeeernateshanges dnd antyedegradatiomef the

wih hom fr L dinkditgr to about 5,000 liters, from

810 © a@gﬁﬁ%c@ﬁ?%g%o a oDet%‘ 500 liters, or from100 liters
to about 300 liters, respectively. Qther suitable
exenpl ary vol unes maybe anywhere from 160 liters to

about 500 EMBOBIMENTSORPAIRMEVENTIORNAt My be of
i nterest during contac et ween e chel ating agent(s)

1. ApRBds ihe.gea @H}K ' %ﬁn L DGin i
pm’ x? ng ?at Mé}tﬁggﬁ%ﬁ%%% S g&%g‘g e trtg-éhat V\ﬁljg’ﬁ’dlﬁihm
of a5 grfofvile hemoneoarftagonish phiypemide du sgenttidally enédified festhedls, the
|1 (8),. L ysate thereof, buffer, "chelating agent(s), '
pmct%'f%ecoéﬁ%l%f%%ﬁg%’e e protein and any ot her. conponents in
he gootattihg nEth Wweld Maphey Muidef Siffigiefith@oRdiBoms! aOfmercapto
foam ng that maybe faorned. Those of grdinary skill can’
r eadi® %‘PB‘E%éP, AP defreasisaie amountof sl ERPWHYxi ng rate shoul d
be. OCoviypdtsinkaidlitguiliyts 8 : : A(Ls/
Ozy WSl gl ch%f%%ggé%gaoﬁza%éaﬁ’é% h 't hat
the tenperature is maintained in the above-noted ranges

: .adati pn.of the . gr.,owth hornone protein
2. The?’%%ﬁ%%ﬁ’?‘g%ﬁa nilv%r%l%rac:oméms’ﬁgg?%%?e&gf Des- Phe | sof orm
Mirpu rg'rdks)syilng/i shid H\zkif]@dlls $3bfodWeI Jm}lpolﬁﬁﬁplﬁge, bﬂiﬂﬂ( éi])l Ryidt gﬂﬁﬂih)g is
it is believed that addition of netal salt(s) to the
r ecorfBPIRstRd e OIﬁBFgWSP@ﬁP@gmgﬁtePaga ecrease in

the level of the des-phe isoforminpurity either by an
actual reduction in the |evel thereof and/or prevention

3. Thegrocpssof gabodimenth further semurising thygierceff |y, the net al

‘It(ﬁhﬂ'ﬂ-ﬁ : to thg, Q_Eﬁj; 1 (S).:synt hesi zi hg

e eslre%g)a[lggg1 .ﬁgﬁ%ﬁgl?& %ﬁ% -gg'otein
conponent during or after (or during and after) growh
f _the host. ce s).. Furt her npr after the grow ng

4 Thefloeele tIPHRERL S Eitier Sobopletb St oo, 11 o
b ef grapgltibgsqidipudifed godypgpidst h hor none protein: Any

netal salt may be used in connection with the present
i nvention which, when

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

cysteine, and cysteine in combination with cystine.

6. The process of embodiment 1 wherein said mercapto compound is selected from the
group CODSiSﬁDgA of sulfites, glutathione, beta-mercaptoethanol, dithiotﬁreitol,
mercaptoethylam_ine, dithioerythritol, tris(2-carboxyethyl) phosphine hydrochloride,
cysteine, and cysteine in combinaﬁon with cystine.



10.

11.

12.

13.
14.

15.

16.

_contacted (preferably with adequate m xing) with t
grow h hornone protein- corrpgqent t oget her Vvit_;ﬁ_ﬁ)tngNUAEy o}fDD7—
des- phe isoforminpurity; one that is sufficient to

wo 20R%:pase the level of the des-phe isofor mﬂcfmﬁ‘gz'oﬁ%zcws :

preferably w thout degrading (or substanti al
degrading) the yield of growth hornone. Metal salt(s)
suitable for use with the present invention include,
but are not Iimted to, alkali earth netal salt(s),
al kaline earth netal salt(s), transition netal salt(s)
and conbinations thereof. Preferred netal salts

T o8P BhaitRs b eh R ERR oS B S g oy o
combiahtinef cgddhdndepamphat e, sodi um acet ate, zinc

chl oride, and conbi nations thereof. O her suitable
netal salts for use with the present invention are

[ : | owt ng.  L.ef er s
T R o'l s i Sithagn 8 ECRNE Paoyiebly SR Hgegg ora
comhmauono'fhmtapemdlogrsm egory and Bi ol ogi caI Activity
I ndex, p. THER-19 (under "CHELATING AGENT"),
V\hitehouse Station, NJ (1996) and each and every
Thé phregugrinbedindehioNwhereBitin&aidtddiaeiity; step((@), sRANIiREENIsBform
Pharnﬁce tical Sciences, 16th Ed. ,Er I%) Osol (Editor),
spidiGyFgine T conhingtign of %Fﬁmﬂndamﬂale (arrppgriogrpd time
suﬁ@iéﬁt taradcr@a\é@ 5¥d &Ml (3)
The United Stat esggﬁg)?gnggg%g%ﬂgb%%&@%%éﬁﬁs?ﬁmﬁ
Edition), United States Phar rracopel al Conventi on,

Iand 1985 angd .ev

T oesee bt SN ARS8 DPRAY oo FERAARA8 Elabase said
amBuﬂxﬂfemﬂﬁﬁuﬁicthcR&ﬂgextﬂeasﬁ‘abbuﬂJO% Sci ence Research

Cat al ogue, St. Louis, M ssouri (2002-2003); and (5)

Al drich, Handbook of Fine Chem cals and Laboratory
ThEGb s TlembiiinWati¥ Sferel M?ﬁédﬁta(cﬁﬁ)@@epzﬁw 1s)a1@1!i‘i§u1ﬁde isoform

(2002-2003) .editions thereof. 28 z(0 0
is qRptastRdayiginesd Systeinr iose potrbolins sificise to alévréawal amount of
saﬁ%&ﬁﬁée%ofbﬁ?b ttlgas{ Qﬁmp%ﬁem i nvention sodi um

phosphat e, 2 and I'nations thereof are also

p'referred The anmount of netal salt(s) suitable for use

A coBRRRRL 1L DHRRNA 8% SERULS b BB PRI bt

ami istigd hbgu]ﬂde ibofarsi b bicledst A @(B%J ts highest
concentration (or its highest average concentration,
where nul ti ple batches are averaged) forned.

ThepedcREsadtledibolitRntiE 6 hE8AFEsal dnéBSH 16 bR s frB@ase s a lFRr
isoforminpurity is |east about 20% 30% 40% or 50%
respectively, of its highest concentration (or its

o LAt P ARG Bl P G T e Pl

suitable for use with the present invention is
Th%referabl

process of e %todimeea§ b7 wherein said cysteine or combination of cysteine and

cystine is provided in a buffer.

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

cystine is provided in a buffer.



17.

18.

19..

20.

21.

22.

24.

25.

26.

. 2T.

about 0.1 mMM fromabout 1 mMMto about 500 MM from

about 1 mMto about 200 mM _from about 5 nMmA@ afoarvu AR,

175 mM from about 10 nmM‘to 32bout 150 mM or from about

wozooﬁélﬁt‘% about 100 mM respectively. It is peefiRbégM2dios

provide the netal salt in a buffer. However, sodium
phosphate can act both as, a buffer and a suitable
netal salt. However, additional suitable nmetal salt(s)
may be added to the sodi um phosphate buffer.

Preferably, the buffer is one that is suitable faor use
The pygcess oftqnémém@e@telﬁ wherpiarhefaye saifl centactigs aisp f1 sapt utisyhas fe

i s B R P RO g

connection vvlth t he present invention include, but are

The eet PSR K)ot gt SN IE KB o AT os on

t ut 200
muapm%?&e&g%e er a&%sgﬂe #or%g%&t;ﬁgﬁtg Péét 1‘}rr"t]&t/tl EF;(})Alfa(g1ogtﬂ@100 mv

even nor e preferably fromabout 8 mMMto about 70 mM and
prefe

The BRbstbre “BarTE

conc@mfaﬁexﬁisfadneatsdﬂt)uwﬁbat:cmtrmmttal n the pH of the growth

medi um anywhere. in the range fromabout 4 to about 9,
from about 4.5 to.about 7.5, or fromabout 5.5 to about

The 5ro%ess 5?%91%6&1&11‘(3@4 718 P& §aﬂf~‘ iiBi1adorShdd tFstddfid vhdl eystine
fer (or in the case of NaP, where the Nap sol ution
CODCGmaSIOMItﬁtOm@bWﬁ@ 1nZeMéID abeuttlOanM. t he buffer), the anount

of the netal salt in the buffer (or NaP solution also
acting as the buffer) should be such that the nmolar
The fpaddess of etﬂt;edmhe@ ofh¢reinakaid dhitialt combinéd eysteihe sindf cystine

' row h. h is fromabout 1 to
cone nﬁ) O‘ﬁlqt’%gl}/ﬁ é}gsathhe mol ar ratio of the
nol es of the netal salt to the noles of growth hornone

proteln(eg may. be from about, 300 to. abo
The Toss9 0 fqnewawea 05t¥t}elteal &8 Jpit b ‘? PrEWe Fﬁufystme

B0 is BRRL, BECH X! V. '29 1D SA N UA P-1
concs it s B o N X 05/ 626495 Typi cal | y,
after suffl CI ent contact (to decrease the ievel of the

des of.onn r | . -
ros G ARPRATRAH bt BERAERA BB ) Cbtn
of Tk, @okflatd) BEPES odiric (as)d, trethybesine,aadhisttme) , t he growth

hornone protein in the buffer has a concentration from

about 0.1 ng/m to about 20 ng/m, fromabout 0.5 ng/m
Thetp%éég’soélit ertbdWHh&rt ,14 Q»fhe?éiﬂ BaiaBasrkr id selﬁ@tédffroﬁﬂha Bevb cbnsisting

, res %Ect i vel
of Tns phosphate PES, cltnc acid, triethylamine, and histidine.

ar

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.

pfe FEVRRH ot sl PR o e

f&gof/—



28.

29,

30.

31.

32.

33.

34.

35,

36.

37.

38.

Furthernore, the tenperature range of the grow (Ihn‘edi um
A
he

' together with the buffer, t metal sal t(s)Jdb NUA{Z\Z’ 2007
ot her contents including, b not limted to, t :

WO 2#/83H hor none protein, preferably shoul dPEEUS2003/026498

mai nt ai ned at a tenperature from about 0C to about 35C
after the netal salt has been added to the host
cell(s) or lysate thereof containing the growth hornone
protein. Also, preferably, the tenperature of the host
cell (s) and/or lysate therefromcontaining the growth
hornone_protein is maintained from about 1C to about

Thepsesess oimhodionant 26 wherelmiseidtbuffen@mpsises Fiism about 2C to
about 15C, respectively. Note that upon honobgeni zation
with the netal salt (e.g., NaP), the tenperature of

Thethecdsnoibgatdigettay whekth saldbuiffer comeistaliis.t 0 note t hat
growt h hornone protein denaturation occurs at about 40+
C. As such, it.is desirable to maintain the :

Thd |ROREE 8¢ &iBodRhert P2 WVHRPROSHAN L borfprise§ PAL. A1 NI NG host
cells, growth nedium buffer, netal salt, growth
hor none protein, and optionally mercapto -compound,

e A

or none I ona

a Ttiheomceittzaioh fionnEbdnel wiM o dboat 200asMh hor none protein and
the netal salt should be for a tine sufficient to
decrease the | evel of the des-phe isoforminpurity.

Thé4OBF: BF ¥mbsditeAP? LwhGBhaGkr daidEshtdcfhg &e% (#5844 Téis blifer has

" level of the des-phe isoform inpurity should be for at

a Trig gencenfinsion fom Abgutd e tq shewt 2060M. 1 hour to about 48
hours, or from about 5. hours to about 15 hours,
respectively. Typically, after sufficient contact

Thip prosess i tebodipteal 3§ athefel) sahTiris bancgmtoativh ihGemeheut 10 mM to

ab@%%ei , the buffer containing the sane has a vol une

omabout 1 liter to about 5,000 liters, from about
100 liters to about 2,000 liters, or from200 liters to
about 1,50Q ljter respectjyely. Qher papanmeters th
THEZPeRS eI o2 TG 05 P BRFRHOBS THB ARTiH0 TN to
ab&abb 8. and the growth hornone protein include things
such as mixing rate. The m xing rate should be that
which is sufficient to forma honogenous m xture (of the

Tth &g&:&? lole ( bod.lﬂ{éﬂt £ thlax%fne ofia oﬁbj&r‘fheﬁorﬁleog@ taﬁ{acr&ﬂét:écgﬁi egtide

growt h hornone protel h and any- ot her conpone
conprasey BoR@36 of (SEQID. Nille mi ni mi zi ng t.he ampbunt of
foam ng that may be forned. Those of ordinary skill can
readily determ ne what a sufficient mxing rate should
Thb eproédsy iofughboditheie Iriwtierdn kaid egreW il homitme 3tagduittl pdippeptide

CoPBRE R o] SERGIAmdd | n the above- noted ranges and
any degradation of the

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



39.

40.

41.

42.

43.

45.

46.

47.

48.

growt h hornone protein conponent is mnimzed.
ENBCDI MENTS OF THE | NVENTI O, 1. A process falD Ay ARY G007
decreasi ng the anount. of ‘an“rrpurity produced in
WO 200dg3021bi nant producti on of a growt h hor noONBCHOSA0M6$98
pol ypeptide in genetically nodified host cells, the
process conprising the step of: (a) contacting with
said inpurity under sufficient conditions a nercapto
conmpound to decrease said anbunt of said inpurity,

rein said..i ity is-a tri.sul fide isofaqrm. ai,d
o3RS st P K bttt 7 St BB B S byt an
initbegibisddgsieie asd eRtAE cdledntationbig 1&sl Motk nO@l | s to
produce said pol ypeptide, wherein said growing is
conducted either before or during said contacting step
T e o B T P S U ot B0 SR ]
initiplieonibined qysicinpepd cyltine cdnceifttutiop odatdest dfoucbb adiiment 3
further conprising the step of: (d) pegylating said
purified polypeptide. 5. The process of enbodi nent 2

Thehiet&k Bf sabsHiMextCHPHR:r6ia ¥Hd WO binatise bEGfsRehef dndbyéthR in said
roup consisting of sulfites, gl utathione, L
bu%étagd ﬁg,dc%-gp%b#gma}d gentatiag sfepi (@bhave a molar ratio of moles of

B EORSREEAKY BIHRE 1o b th%r binObout 0.5 to about 1000.
COtris( - car boxyet yF3 ﬁﬁosp ?ﬁ%bﬁy%%08%|orFﬁb?“
cysteine;, and cysteine in conbination with cystine. 6.

T I ss of e di ment 1 whetei.n id nmercapto. . .
Thd BbcBl 05 &8 Bo e B R et iR B R FREDGine in said
buferlahd kid B-2036tal beresaid drdackig sidp (1) ¢kab@n alolar ratio of moles of

BT GG D M s

cysteine, and cysteine in conbination with cystine. 31
j o SAhiunRy ~DT WD 2004/031213 PCT/ US2003/ 026498 7. .
Thy process o6 embodimenidyonhersin afsr seid eaitzrtingistep f®rseihB-3036 in said

d ' . [ r ' i f
ool FAOW RO GRS AR ALE i B B WRABO BB | ¢
wherein said mercapto conpound conprises cysteine or a
ThS QIRLAA O 0 HineSy 58 ShSitiMh: ST LhMSeting step (a) said B-2036 n said
buffer has a B-2036 concentration from about 0.1 mg/ml to about 30 mg/ml.

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

The process of embodiment 44 wherein said B-2036 concentration i 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 concentfé.tion is from about 1 mg/ml
to about 10 mg/ml. -



49.

50.

51,

52.

53.

54.

55.

56.

57.

58.

59.

60.

9. The process of enbodinment 7 wherein in said
" contacting step (a), said tggsul fide i sofom:]_Ds:[‘ANoA{L‘j A0oT
contacted with said cystei n8“or conbi nati on of cysteine
wo 2ddsgystine for a period of tinme suffici e@FThf%zoosloz(,ws
decrease said amount of said trisulfide isoform by at
| east about 10% 10. The process of enbodinent 9
wherein said period of time is sufficient to decrease
said anount of said trisulfide isoformby at |east
about 50% 11. The process of enbodi nent 8 wherein in

sai d contacting step (a) said trisulfide isoform is
cont act

e .
TheGiNeRE e el St Rl BBl Sl g b s qae
frorh SBh R 6D Bousd. | east about 10% 12. The process of
enbodi nent 11 wherein said period of tinme is sufficient
to decrease said anount of said trisulfide isoform by

roteR35f en?oRitien? 99 Svhdidin JHeE sl 9&1@3%&11% Etes (o) Q411 WRITEr Has a pH

ereln salrd nmercapto conpound is provided in a buffer.
frorh4bouklodo phamt Bss of enbodi nent 2 wherein said nmercapto
compound is provided in a buffer. 15. The process of
enbodi ment 7 wherein said cysteine or conbination of
ThepotRk BEertdimdny 59 whereinSsafdl ¢1¥ isdRh dbbu7.btd dlent 856. The
process of enbodi ment 8 wherein said cysteine or
conbi nati on of cysteine and cystlne is provided in a
Th%@%&%& of &Rboddfent 56 wHERE daiBh®is frony\@c%@@‘ﬁlté) it 8.5,
/ U82003/ 026498 17. The process of enbodi nent 15
wherein before said contactlng step (a), said buffer

| C
g BB of ibbdient ST RIS, SHERBIP RO, PR U maiptined ot o
tenm‘eram’e_ G adotit (PG mlabcm R ek seid saitactingstep¢d)i ng st ep
(a); said buffer has an initial conbined cysteine and
cystine concentration of at |east about 0.1 mM 109.
Thd BfocBEsQFRaDo@nmeRIMPP L ERA sald/ bihehfd Baid BLEH36 ird h@inteuned at a
conmbi ned cysteine and cystine concentration is from
tengipoattre@roin atiott @Cab @bout 25°Griviterd9id cThtectingstapde)- of
enbodi ment -18 wherein said initial conbined cysteine
and cystine concentration is fromabout 0.1 mMto
The peiekss1d ehibdididnt SBREheR¢if 6618 Ser@ierdbitd @lirerd About 2°@heateun8 C.
said initial conbined cysteine and cystine
concentration is fromabout 1 nMMto about 5 nM 22. The

T]:!?:-r & §§‘s of%ﬁnbgmgg‘{ gﬂax%erglg swa%ﬁf)é?at&%'lgfr&ﬂ' dbbitl2cE B e deC.

ne an

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

at least about 30 mmutes

The process of embodiment 38 wherein said contacting step (2) 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 hbu_rs.

The process of embodimeént 58 wherein said time is from about 1 hour to about 24 hours.



concentration is fromabout 1 nMto about 5 nM 23. The

process of enmbodi ment 13 wherein said bufferpis {ano ARY SYVOF
selected..fromthe group consSi'sting of Tris,

wo 200R009sphat e, HEPES, citric acid, triethyl ampgqyuand/ 26498
hi stidine. 24. The process of enbodi nent 14 wherein
said buffer is selected fromthe group consisting of
Tris, phosphate, H EPES, citric acid, triethylam ne,
and histidine. 25. The process of enbodi nent 15 wherein
said buffer is selected fromthe group consisting of

61.  The prpdess ofsmdwghant 50 wipelg saiditings is figa @,011{) Y hoar kR abowt %E?“I%n d
hi stidine. 26. The process of enbodi nent 16 wherein
said buffer is selected fromthe group consistin of

62.  The pFodess ofdisisidhadne 60 WRERER, saiditinne is fimoi ahout I hatrly Reovk f&ouENd
hi stidine. .27. The process of enbodi nent 23 wherein
said buffer conprises Tris. 33 aD TLFWUAfL~ WO

63.  The 8045 88LANGHRERISPIARRS ARG481 cbBtactRSsté)y @F 666 Baf036 in said

‘enbodi nent 26 wherein said buffer conprises Tris. 29.

- bufferhes proums $roof abentlold imahent 30Iher ei n sai d buf fer
conprises Tris. 30. The process of enbodi nent 24
wherein said buffer conprises Tris. 31. The process of

64, The ﬁ@bﬁgéidﬂembgaﬁewm}]ﬁh@emfaﬁar saihéahtacting siep (a) g?igtlb@OBéGa)l said
said Tris buffer Trj ncentration from about |

b“ff?ﬂhaﬁév%&ﬁﬁ%@w}raiﬁ%gb%é&%&gcess of enbodi nent 28
wherein after said contacting step (a) said Tris buffer
has a Tris concentration from about

_ _ ) 1 mito :\agou't 6(}2

65.  The picesdf emhedipenidfidsuhetin st selumeds from ahp 18 Lntoabpyt SPP;
concentration is fr omabout 10 nMto about 50 mM 34.

~ The process of enbodinent 32 wherein said Tris

66.  The panesnifieabbdimentssd witneia baid tolbfherid/fibm abattcltL Borbem S094..
The process of enbodi nent 1 wherein said growth hornone
ant agoni st pol ypeptide conprises B-2036 of [SEQ |ID.

67.  TheYcedd of edfbodifitt 69 WEQES saild vebadis fiei abdutdtdrieiorbewat 3P0 L.
growt h hornone ant agoni st pol ypeptide conprises B-2036
of [SEQ ID. NO 1}. -37. The process of enbodi nent 25

. Tl gy o AR T ol O e S0

6. A process for decreasing the amount of an impurity produced in recombinant production
of a growth hormone antagonist polypeptide in genqtically modified host cells containing
cellular component(s), the process comprising the sfep 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 fmpurity,

wherein said impurity is a trisuifide 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).



71.

72,

73.

74.

75.
76.

71.

78.

- 79.

80.

81.

38. The process of enbodi nent 26 wherein said gr
" hormone ant agoni st pol ypeptide conprises 51403
(ESEQ%SID.IWJ 1]. 34, LANUMﬁ\MxW WO 2004/ 031213

WO 28441250003/ 02649S 39. The process of enbodPREME208§026498
wherei n before said contacting step (a),- said buffer
has an initial conbined cysteine and cystine
concentration of at |east about 0.1 mM 40. The process
of enbodi ment 37 wherein before said contacting step

The prpeess af embudihedt 70 &&ttancompistgahe gghdtt ned cystei ne and
cysé%ne ﬁgggggtnation of at | east about 0.1 mM 41. The
pr o€ess srad pelppertde tRresle p fudbsdpokmsptidat i on- of

cysteine and cystine in said buffer and said B-2036

before said contacting step (a) have a nolar ratio of

Therprioeess of embastimpmtdd foytet edmpissngthe step pfie t o nol es of ‘

B- 2036 fro bout . 0. 0 about, 1000. 42. The process of
enb ine%?ggﬁn%ﬁ%4@$ﬁiégP§T ination of cysteine and
eystine in said buffer and said B-2036 and before said
contacg%yg steeﬁéaé have a_nol ar ratio of noles of

The grasess 19 verereinstaich ehellingpigens ig pelentohipmithe gyoup

cmﬁﬂﬁ%%o@EﬁTkQE@ﬁQHEm%B@QA.43- The process of enbodi nent

37 [ [

erein after said contacting step (a) said B-2036
in said buffer has a B-2036 concentration from about .

[ nd. . The pr.oces L
Th prockBl O ol B o WohellH Bhia eiurnE HeeB 9 368 e from thy group
_cosiatidg Bf PDIB, EGTYgaad DOPAf er has a B-2036 concentration .
fromabout 0.1 ng/m to about 30 ng/m . 45. The process
of enbodi nrent 43 wherein said B-2036 concentration is

Th pRI¥eRRTEnbOdiment Y Wherdif s A0 Ohdlat2R alg%raér_ngg%g EDT&A.

process of enbodi nent 44 wherei'n said
- concentration:is fromabout 0.5 ng/mM to about 20
ThEUL &1 ' t [ id
EPsBs o Smbd Mot Nahrh ST R R oot BRI EDRE U 10
ng/m . 48. The nethod of enbodi mrent 46 wherein said

G378 ST ek 4 TR B BB
is ESatdci 08 s4d GIIPA 48 a JdiRIPITAEES SuffiticRNd QbR said /amount of
w58 A 3% L pLFFhnS Stop (@) sai d burfer has

(,\frbxu;\a\j Sty

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 u‘isulﬁﬂe 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.



82.

83.

84.

85.

86.

- 87.

88.

.89.

90.

o1.

92.

fromabout 6 to about 9. 50. The process of enbodi nent

38 wherein after said contaéélng step (a) satgipuﬁfg$40A
has a pH from about 6 to ab8ut 9. 51. The process of

WO 2eniozisnent 49 wherein said pH is from aboupCTUS2008026498

about 8.5. 52. The process of enbodi nent 50 wherein
said pHis fromabout 7.5 to about 8.5. 53. The process
of enbodi ment 37 wherein said buffer and said B-2036
are maintained at a tenperature from about OC to about
25C after said contacting step (a). 54. The process of
enbodi nent 38 wherein said buffer and said 8-2036 are
The PRIcBIsRIF BRBodinedt 70 $RREA 84id BIR1ine ra%@ﬁ Qfrofed @ Mgt 25C
after said contacting step (a). . The process of
enbodi nrent 53 wherein said tenperature is fromabout 2C
I | 4 wherein
R R R e
process of enbodlnent 37 mhereln said contacting step

The bl g b B2 R E T, S AL 18 WG e/ n sai ¢

contactlng step (a) is conducted for a tine of at
| east about 30 m nutes. 59. The process of enbodi nent
Thegirossse p& pmbediimgnt 83Tthﬁl§mf basore abldmonlach@ﬁj gtep da)alseidtEDRLA in

Smiﬁ%%?? ronfpgD Bl %?Q ﬁ%1Wﬁﬁreln sai d

our ours -10
JPcNU A" P7 02100 MD 2004/031213 PCTI US2003/ 026498 61

The process of e di.ment wherein said ting is. .
The pigeies BF o s T oh bl o Pk fiep Bk s D PR im
saidetiFRe hamtinfial Ebm&ﬂoﬁcei&aﬁbntdfaﬂeaﬁ af:m‘mo_abﬁm 1 hour to

about 4 hours. 63. The process of. enbodi nent 37

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

Thesﬁ)ljogczfg lﬂ)?h gfbgﬁﬁﬁenﬁ Y S#Héfgs% E%&) Eﬁlﬁ"ﬂ%TA dondAtrabigis AR leout

rocess I ment wherein after sa
0.0t oM &cationyl@mpi.(a) sai d B- 2036 |n sald buf fer has a
vol une fromabout 1 L to about 5000 L. 65. The process
of enbodi nent 63 wherein said volune is fromabout 10 L
Thé proa&@ wif aMddiment 6. w%t’?n paid deitisl BOTANadéntetibn 61 from about
- sai ume is fromabout 10 L to about 500 L.
Oﬂggﬁd @%%@Lof enbodi nent 65 wherein said volune is
fron1about 100 L to about 300 L. 68. The process of -
enbodi nent 66 wherein said volune is from about 100, L
The PrOgEss gf emmbodiment 87 wherem said initial EDTA. concentration 1s from about 0.1

mM to about 20 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.

R\f oot

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

mM to about 10 mM.



93.

94.

95:

96.

97.

98.

99.

100.

101.

102.

103.

104.

69. A process for decreasing the anount of an inpurity
produced i n reconbi nant progﬁction of a gromLﬁE@oﬁﬁ&nmLAEj AT
ant agoni st pol ypeptide‘in ggnhetically nodified host
wo 20e@ishigscont ai ning cel lular conponent(s), tRE/ERHBEHIGI8
conprising the step of. (a) contacting, a chelating
agent under sufficient conditions with (1) said
impurity, (2) said growth hornone antagoni st
pol ypeptide,” (3) said cellular conponent(s) and (4)
conmbi nati ons thereof t.o decrease sal tBn
The oo e S A SRR R SR oy c38idine
of T_?g,, lpﬁ@épﬂat@,qmTciﬂ@acidlﬁethy'lﬂ%ﬁine,rlﬁdmm._ enbodi ment 69
urther conprising the step of. (b) growi ng said host .
cells to produce said pol ypeptide, wherein said grow ng
| So 20 ' eSS Bbsh O Rt@BIcoRgdsting
Theé’{%cﬁssl(%%é&%?gm%g@ﬁvﬁggﬂ%ﬁ "CIJOQ D 20041031213
of TRE HISRERHBPEYIfric Adid, Hikbylemiceys! ftid@®hodi ment 70

further conprising the step of: (c) purifying said

pol ypeptide to yield a purified polypeptide. 72. The_
TheRi-OS&ES St bR BIWRErefilsaidbiiffee is elvatedifmthet dreustospsials

(d)- pegylating said purified polg&gﬁéugﬁ% 73. The
of Tyisoplesishatsf HgSCﬂl'W@rﬁlﬁldYUleWY@ﬂéﬁl EPe| ati hg agent

is selected fromthe group consisting of EDTA, - EGTA,

and DTPA. 74. The process of enbodi nent 69 wherein sai.d
Thechetat bhgniagdinentisd veetaie sad biffars sdhesteg foem thegaer syskyRe

of TA, . E and. DTPA, . 75.. Th g5, o0f enbodi nent
of T, gigélﬁéﬁ“‘n %@F& E’?Tb‘i "a‘iﬂ?ﬁ‘bﬁ]&’éﬁé’?ﬁlgcagﬁpg%?g‘é% EDTA.  76.

The process of enbodi nent 74 wherein said chel ating

agent conprises EDTA. 77. T process @f. enbodi nent 75
Theprepess AL smbodunent 88 mbseth W&Q&@BCQ“AQE‘“%ZP% trisulfide
isoform is contacted with said EDTA for a period of

time sufficient to decrease said ampunt of said
The piosess bf erabidéménsSmvihprein sgid haffer spHDRSEGHF- 78. The
process of enbodi ment 77 wherein said period of tinme is
sufficient to decrease said anount of said trisulfide
Thé pafcedsiof byibatimbatStwisdagn said boffer PompTiees Tssocess of
enbodi nent 76 wherein in said contacting step (a),
trisul fide isoform

The process of embodiment 94 wherein said buffer comprises Tris.

sai d
The process of embodiment 99 wherein after said contacting step (2) said Tris buffer has
a Tris conceniration 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.



105.

106.

107.

108.

109.

110.

111.

112.

113.

Is contacted with said EDTA for a period of tine 7
sufficient to decrease sai d% mount of said t _ﬂé@nl f-:-rd’e\‘UAK‘/ 200

rmby at |east about 80. The pr 6498
wo 2"04(4‘?%3513. ment 79 wherein said period of ti negﬁgﬁ%ﬁ@?’f’%. ent

to decrease said anount of said trisulfide isoform by
at | east about 5 0% 81. The process of enbodi nent 69
wherein said chelating agent is provided in a buffer.

38, | n SANOAR-' f 0'~00::~ WD 20041031213
PCT/ US2003/ 026498 82. The process of enbodi nent 70
wher ei

chel atin i S, provided in a_ bu
The pjatess b cHPBLBEE. 63 UL oA TREP frbRrRetaibaEpide
compﬁgég\zg g@tdﬂsg%byﬁgl 1.84. The process of enbodinent 76
wherein said EDTA is provided in a buffer. 85. The
process of enbodi nent 83 wherei n before said contacting
= A
T S50 S el A Midhin 3L G BipliaF Bsb it blpdb
‘compnemee3©6f[SE’Qom.Mtl]84 wher ei n before said contacting
step (a), said EDTA in said buffer has an initial EDTA
concentration. of at |east about, 0.01 mM 87. The
The PoB&EST QhbdalRae oFBkerdn smegrewm Siainthnie Nintd gahisEPdpeptide
concentration is fromabout 0.01 nMto about 100 mM
compaBes B1RE36 oHISESS IHN@nHodi nent 86 wherein said initial
EDTA concentration is fromabout 0.01 mMto about 100
nM . 89. The process of enbodi nent 87 wherei'n said
The prictisadf &EFRinanO8Nwhatinosid grofwi hombonet alagonistipobpeptide

com&gﬁggg ?ﬁ]gﬁ g%@h%@e rocess of enbodi nent 87 wherein

ntration is fromabout 0:1 mM
to about 20 MM 91. The process of .enbodi nent 89
wherein said initial EDTA concéentrati. an fr
The ptogss o4 lsobpdinnt A0 Werei e %ww S Eag g erefn

L sl 1 i i8] T G Ndaf e s f 40 RiAKMOBDTA
befc’%%%‘g g%%ﬁét"ﬂﬁogﬁw@%s Q% ﬁ; A A Pree s Ty
conc2dionT21 BaaiduE0 08026498 93. The process of

enbodi nent 81 wherein said buffer is selected fromthe
group consisting

The process of embodiment 108 wherein said EDTA is p10v1ded ina 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 f;dm about 20 to about 1,000.



. of Tris, phosphate, HEPES, citric acid, trlethyl ne;
and histidine. 94. The procggs of enbodi mentl %@mﬁ 00T

said buffer is selected fromthe group consi stl ng of
WO 20408121phosphat e, HEPES, citric acid, triet REFANRNS026497
hi stidine. 95. The process of enbodinent 83 wherein
said buffer is selected fromthe group consisting of
Tris, phosphate, HEPES, citric acid, triethylamne, and
histidine. 96. The process of enbodiment 84 wherein

114, The,sf)%é%s &{msp ﬁﬁ@g&g’% i &bfapﬁusgyﬂgmge '2§ttd> Rbut 2600,

citric acl triethyl am ne, ‘and
hi stidine. 97. The process of enbodi nent 93 wherein

sai d buffer .co |.S Tris . .The_.pro

115, Thegqissat PefRbogBaaih bl or e e B Btods AR EaD 30 dbont g5
The process of enbodinent 95 wherein said buffer
conprises Tris. 100. The process. of enbodi ment

116. Thejgyesess of eyhodiment 1 b whesnip £3id molar patie is figm abepieo(jp éb@%&S%f
enbodi nent 99 wherein after said contacting step (a)
said Tris buffer has a Tris concentration from about 1

117. Tha"plfbd:ems abantiodAént 1V widdn afbsaitr worstnodtepe(a) sedd Be?r‘i)% ¢rgsaid

BB Aok engiRtor BPTORORT O AR S1oRap 25 Bhout 200

mM  103. The process of enbodi ment 101 V\herel n said
Tris concentration is fromabout 10 nMto 8%%@1% d
118.  Thegproeess of embgiimentd 0% whergin aéﬁ@weﬂ%mct%?em pa go sai

b“fgg ﬁsgﬁ%@kﬁ@é 59£h°h§/\%r 04/8 2“%%0%/ 28 3152(5391931\/[

105 The process of enbodinent 69 wherein said growh

hor none ant.a D [ B- QH%I
119. T g@éess (Ba rﬁa%?rﬁn liggvh&%‘#ugau? ;%C%@g%h&%hga 08 out 0.5
mg‘hbbtb&bﬁuﬁ&ng/ngr owt h hornone ant agonj st pol ypepti de
conprises B-2036 of [SEQ ID. NO 1]. 107. The process
of enbodi nent 95 wherein said grow h hornone antagoni st
120. Th@ kOREPES 88bodnABR 118 SheRir Q38 Mb0I6568Aced thatiohN@ fib abb@B0.5
e process of enbodi ment 96 wherein said growth
mg?‘i@lmbéufa?ﬁla@@m st pol ypeptide conprises B-2036 of
[SEQ ID. NO 11.

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

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

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

125. 'The process of emboajment 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).



126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

109. The process of enbodi nent 107 wherein said EDTA is

provided in a buffer and wherein before said(p {anN UAKj K00+
contacting step (a), said EBXA in said buffér has an

i,nitial EDTA concentration of at |east a :
wo Zooilij%?i#he process of enbodi nent 108 wher ei %q‘g}éll]%m%é%%s
provided in a buffer and wherein before said
contacting . step (a), said 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 in
The p;@ﬂesls ol dnftexdiraerd 168 wlheBirpaBbufior fusk 9@1@,&2@36 @rg meinfangd at a

eSS bbb e e e P Bpg e B Lo e

process of enbodi nent 108 wherein sai d EDTA in said
buffer and said B-2036 before said contacting step (a)
The prasass af robbadimeat 125 ehereid srd tmpERTAe tiv fionl elbouwd 2° B BBt
ol FOM about 1 to about 1,000. 113. The process of
15°Cenbodi ment 111 wherein said nolar ratio is from about
20 to about 1,000. 41 -n-0 ~d NOA~y dla0 WO
2004/ 031213 PCT/ US2003/ 026498 114. The process of
The pivbesdi ofentbodit@eniii @6 eihieredmisald aphperaturgtis drong abew A" G40 @bout
0O to about 1,000. 115. The process of enbodi nent 113
15°Coherein sai d rml ar ratio is fromabout 50 to about 250.
116. The process of enbodi nent 114 wherein said nol ar
ratio is fromabout 50 to about 250. 117. .The process
The gfocestafcimberd imend 10 Twbereimsaif coptackng der Ghisemidngedosp time
id. B- 6 a|d buffer has a B-2036
Ofﬁém)db%uﬁtlﬁlg %gb F%%% dut 0.1 ng/mM to about 20 ngy/m.
118. The process of enbodi nrent 108 vvherei n after said

cont act te ai d B- n buf f
ThegrohsasotoaHo kDS RhEEOh St srechis S fakis P et i sgime
of fri®/aBbutliliur ISRt A Bsies. 0f enbodi nent 117 wherei n said

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

5 mg/m . 120. The process of enbodi nent 118 wherein

The ?gdgg%ﬁg#%ﬁociﬂgﬁtef#d %érgﬂl dafl {ulhgg% ﬁlg?riubﬁb Qlt 5 h&ﬂ! {U abfollt 15

process I ment
houmher ein after said contacting step (a) said buffer has

a pHfromabout 6 to about 9. 122. The process of

enbodi nent 108 wherein after said contacting step (a)
The grbctsH uf E@bodiaRnB 130 wherein said time is from about 5 hours to about 15

hours.

The process of embodiment 107 wherein after said éonfadti‘n_g 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 g
L .



pH from about 6 to about 9. 123. The process of

" enbodi nent 121 wherei n sai d4§H is from aboutl®. STrtAd\‘UA'Z\‘/ oo T
about 7.5. 124. The priocess of enbodi nent 122 wherein
wo 2088bH23H is fromabout 6.5 to about 7.5. 12pcT/TRR03/026498
process of enbodi nent 107 wherein said buffer-and said
B- 2036 are nmaintained at a tenperature from about 0C
to about 35C after said contacting step (a). ,j n 42
-SAN UA-fZ1 PJOD-' WD 2004/ 031213 PCT/ US2003/ 026498
126. The process of enbodinment 108, whey ei i, d _buff
136. The piocess af enBd20eE 134 avhemimeaid HABMG{S %Omta@?}’ﬁgpgiutf’&g?“t 1300

rom
L 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 - 15C. 128. The

process. of enbodi ment, 126 .wher.ei n .sal : i g
N

ofa hoBRne 10 MaBiReRRicdn gaticdlyimgliftddpst ells icgntaining
onducted for a tinme of fromabout 1 hour to about 48
cellidanpomponat(s), terprestesseprishedbadel thent 108 wherein sai d
cophact | Iy St ESHditork vl (1pkaill Aapurity,
abg@t 1&%}%{1@%1&%&4@%@ ours. 131. The.(gro(cess_q?f
embodi M)t sdi@9 gauheh eharmené cantdgoeist pobypepidenddl it sgidar
to about 15 hgurs. 2. The.pro . f‘c?@% I8 MmohdP of
wher ei nc%PﬂleP’Réeaqu@FBWE%B&S @grﬁgfu?)fsd 0 ggg%}tg -
hours. - 133 imgki&ypr ocess of enbodi ment 107 wherein after
said contacting step (a) said B- Q in said., buffer
has a vol une vhersin %ERP“{IBLISta&l%‘ﬁggtm@nﬁ%gﬁ_s.aﬂl%pjypeﬁ%&
process of enbodi ment 108 wherein after said contacting
step (a) said B-2036 in said buffer has a volune from
138. Thefoetss af dmbcdirats (87 S6ter commBEIe thihdemplocess of
‘ enbodi ment 133 wmher e ' | LR S e RMyaleit satiOQoking
Co Boutcrens v 1EyEhes el lbehpebi @i saitoin
2004/ 0312 l&dBEIEE[ldER@Gbebﬁa_?ﬁﬂfBﬁng said contacting step (a).

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

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

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

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

combinations thereof.

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

combinations thereof.



143.

144.

145.

146.

147.

148.

149.

150.

151.

136. The process of enbodi mrent 134 wherein said l ume
is fromabout 200 L to abouf, 1500 L. 137. A/_L@ogé%@w’f(‘l‘/ Ko0F
“for decreasing the anount’ of "an inpurity produced in
wo 200888181 nant production of a growth hor MopeTARLABAN.SS
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 inpurity,
(2) said growth hornone antagoni st polypeptide, (3)
said cellular conponent(s) and (4) conbinations
t hereof. t ecre ai d 0 AL Ad |t
The RGRE R, LRo SRR BT ol SRRl B YelicleMOh e grgup
consigiRl B 9Bhdstten phokpiikte, Potis@in aesste abdamddiphate, sddidm acetate,
. further conprising the step of. (b) grow ng said host
zine chlqrids, ang ¢ %‘é‘sglﬁ-’ir‘éf)fpol ypepti de, wherein said grow ng
I's conducted either before or during said contacting
step (a).  139. The process of enbodinent 138 further
The wongss i ofi anipotlineens t1dp switdrein sgid) mefet sdhid sejectesd fmpy the group.

.cont act | id | iLty. Wt
o SIS RRA TS AE Al Do, RGBT, it
zinc gdSRed Bebinafidtk thdbef. process of enbodi ment 139

further conprising the step of: (d) pegylating said
purified pol ypeptide. 141.- The process of enbodi nent

The %x%%e Whe ghitbddaéi 118t RhersRl dai ntedl @6k 8¢ séleetsd then gh® gpoup
onsisting of an alkali nmetal salt, an alkaline earth
consisingéf swdium phesphaterspidtZng#2.met al salt, and conbi nations

thereof. 142. The process of enbodi nent 137 wherein
said netal salt is selected fromthe group consisting

The pfocass aff kabodimeital 44s adhtreim pridiinkali salt ie Fetehtedefiem thegroup
‘atra

: apsitio tal t .~and conbi nations thereof. 44
cors Wﬁﬁ&“ﬂl 0%?‘53-%‘%3%63%-/ 031213 PCTI US2003/ 026498 143.
The process of enbodi mrent 141 wherein said netal salt
is selected fromthe group . consisting of pgbassium

The preRssh af embpdimests il 3 vesseiatia  saih SPRRRIEH Sigh e 524 JHFYfide
isof e Q:Bﬁtapted 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 147 wherein said period of time is sufficient to decrease said

amount of said trisulfide isoform 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.



152.

153.

154.

155.

- 156.

157.
158.

159.

160.

161.

162.

zinc chloride, and conbinations thereof. 144.
process of enbodi nent 142 V\q%r ein said metdlo sﬁl\ﬂsﬁ‘l‘y’ &007’
d fromthe group. consisting of po
wOzaﬁospggte potaSS|un1acetate sodiun1phosphg?ékﬁg%ﬁ?ﬁ%f
acetate, zinc chloride, and conbi nations thereof. 145.
The process of enbodi nent 143 wherein said netal salt
is selected fromthe group consisting of sodium
phosphate and ZnCl2. 146. The process of enbodi ment 144
The pHO&H I Brub @ik eif b Slvh&raintsaidsn&alsele isgdovidedrin b beffer oup
consi sting of sodium phosphate. and ZnCl2. 147. The
process of enbodi nent 137 wherein in said contacting :
' 1 d .t ' C
The éfo%gss(o?%mFé@glg?t 1fr’:|.l %v'ﬂlegeingfefofe §8§ 951{{21&&1& 91?? (a? L2 8PmWhE it in

rrod o ient to
said heffectas an dfiad me&hmlﬂtbnr:ﬁ‘ntm’mrdfrdm plsmitfl indd to slefub A0 b).at

| east about 10% 148. The process of enbodi ment 147
wherein said period of tinme is sufficient to decrease
The%?dc@ss RO infht ﬁé'vﬂlef'éiﬁ Batbiel Sglﬂ cbatabiisiebY(a)pbaid @ptl salt in

bout 50% 149. The process of enbodi nent 138 wher
s e 20 it ot gsmsperion Samabpk IFEVP aBoutSOOFGm
is contacted with said netal salt for a period of tine
sufficient to decrease said anount of said trisulfide
Thei ot rof kynbadinlesia$i3 whewin &YanitisOnezheltpropcesdestion is from-

rein said period of time is
am@iﬁ#@%f@ﬁ%mﬁﬁggggfease said anount of said trisulfide
i soform by at | east about 50% 151. The process of

enbodi nent 137 wherein said netal saIL §¥OVI edl
Thespimpess. of sptodipenf 124 Whprein Bd mio Poish FyBgtrpatation is Trom

au%ﬁ?@ﬁﬁﬁgg@g%%%Eta 152. The process of enbodi nent 138

ei n sal salt is provided in a buffer. 153.
The process of . embodi nent 151 wherein before said

can
TR B By ag A Limidy Bt bt
to about 500 mvL 154. The process of enbodi ment 152

wher ei n.bef o ontactln
Thepppess gt € ‘angmezﬁégwﬁm@ said el ‘§F°'§%B%§§F 5Q ‘?f{‘gﬁss%ate
concentration fromabout 1 mmto about 500 nn1 155. The

process of enbodi ment 153 wherein éggd i.nit rretal.tin
Thepiogess of ewhediaenton] phermonid bbfs chehiog &Eﬂupf%m ne

of’lfﬁ‘l;ﬁ}{ %)Ihgﬁjpﬁ PLAcES T, Ui At BN nidRthawher ei n sai d

salt concentration is from

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

1

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



163.

164.

165.

166.

167.

168.

169.

170.

171

172.

about 10 mMto about 150 mM 157. The process of
enbodi ment 145 wherein said getal sal t COﬂpLﬂﬂﬁs:EQdiuhREU7 0T
phosphate. 158. The prodes@ of enbodi ment 146 wherein

wo 2003@5d13ret al salt conprises sodi um phosphat epct/ds2803/0k6®s
process of enbodi nent 151 wherein said buffer is

sel ected fromthe group consisting of Tris, phosphate,
HEPES, ‘citric acid, triethylam ne, and histidine. 160.
The process of enbodi nent 153 wherein said buffer ‘is

sel ected fromthe group consisting of Tris, phosphate,

The mpmesssof embedimenic1 ¢ wherpiatsaid gﬁwﬂ«b,gc’%e WP%&@WPE@E‘.&
: ). fyRaslifent 137 wherein said growh

°°Em§§§%gggﬁgﬁﬁ§§§hugt ﬁ&ﬁgpeptide conpri ses B-2036 of
[SEQ ID. NO 1]. 162. The process of. enbodi nent. 138

whereip said gro or none, ant ni st pol.ypepti .
The FABHSF PLEBORIISE L veR ooy PoptonsthiEt bifoensids
compﬁsé’s-y.miéé@[sﬂ@. 29346031213 PCT/ US2003/ 026498 163. The

process of enbodi mrent 160 wherein said growth hornone

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

NO, . 64. T SS..af . j ai d
The B s A e o S s S s

of [SEQ ID. NO 11. 165. The process of enbodi nent 163

whereip said netal salt c rises sodi.um phosphat ‘

The BgS o e e R o PLEDGHEBTEL SRR G T L ARGy
salt conprises sodi um phosphate. 167. The process of
enbodi nent 165 wherein before said contactin

t :
The pracesss¥cimbadipend sioR awlerein detore srifltqoafacting ﬁfﬁm%%ﬁ 6331@ éﬁ%m |
i g | i. o T
T R

erern re said
contacting step (a), said sodium phosphate has an

initial.sodi ym ph hat e copcentr.ation..o e .
The pihseits o SanimeHo oo Ep SRRTE B SRk s (E3BY sodium
phosgﬁ?é BhdinSiaitfl S6didh phaxphatd consaitrhtion bof etrleaanabannd.d nBM2036

e

ore said contacting step (a) have a nolar ratio of
nol es of netal salt to noles of B- 2036 from about 300

The pRocBROM endtbd@Bht 153 Qrheldhe sd¥d Bl $aRfin B QAR shMB-2036
erein netal salt in said buffer and sai d B-2036

beforesaid eontacting stenfahbavergymelee patiogf malpe ohmet!l a3t fogmplss &f B-
es |+ sal mol es of B-2036 from about 300
203?%5%%% ilbg)‘tg St 16,066

D

The process of embodiment 164 wherein metal salt in said buffer and said B-2036 before

said contacting stép (2) 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.



173,

174.

175.

176.

177.

178.

179.

180.

181.

182.

171. The process of enbodi mrent 169 wherein said | ar

“.ratio is fromabout 500 to gbout 5,000. 17240 ANOARK’ ADDT
process of enbodi ment 170 erein said nolar ratio is

wo 200termabout 500 to about 5,000. 47 4r) : TASDAKI00RD200s
WD 2004/ 031213 PCT/ US2003/ 026498 173. The process of
enbodi nent 171 wherein said nolar ratio is from about
500 to about. 2500. 174. The process of enbodi ment 172
wherein said nolar ratio is from about 500 to about
2500. 175, The cess of embodi-ment. 153 [.ed '
The {ares of SPPO%?GE‘gLﬁquEﬁ’& 8%6 E%Opléfé%%%ﬁkﬂp%@s%ﬂ%’?‘é‘f
2500176. The . process of enbodi ment 154 wherein said netal

salt is sodium phosphate or potassi um phosphate. 177.
The process of enbodi nent 175 wherein said initia

[ [ ' N 0]
The {5585 oF baSRAETHS Shelh bt Bl @b Qo bTM S0 &PE,
2500initial netal salt concentration is from about 10 mMV

to about 150 mM 179. The process of enbodi nent 177
wherein said initial metal salt concentration is from

The PPQUels 8P MolitneAPaut 4RGeiiMaidl Ghbtal Tht By @6&EHL Pliosphate or
enbodi nent 178 wherein said initial netal salt

potagsbwehesphatd.on is from about 25 nMto about 100 nM
181. The process of enbodi nent 163 wherein after said
contacting step (a) said B-2036 in said buffer has a
The Bra®@86 of cmehedimant i i frhensina bradit metal] satty/fisr sodiyma phefphaty or

/. . The process of enbodi nent 164 wherein after
P“”%%FHP@Fﬁﬁg%ting step (a) said B-2036 in said buffer
has a B-2036 concentration fromabout 0.1 ng/m to
about 20.

/m. 48 . TAN U AP, -'f &pg 004/ 031213 .
The porepessph s odisentgl 7og wheremesajs Bl gngipl SiheRRCAYRER 41 rom
aboN8LN St 15 aR86 concentration is fromabout 0.5

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

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

The process of embodiment 178 wherein said initial metal salt concentration is from

about 25 mM to about 100 miVi. -

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

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



183.

184.

185.

186.

187.
188:

189.

-.190.

191.

192.

193.

my/mM to about 5 ng/nml. 184. The process of 0 .lﬁ§p'AEDf HO0F
182 wherein said B-2036 concénhtration is fr abolt™ 0.5
woO 208905414 0 about 5 ng/nl. 185. The process ofpgiRaaisBaios
163 wherein after said contacting step (a) said buffer
has a pH fromabout 4 to about 9. 186. The process of
enbodi ment 184 wherein after said contacting step (a)
said buffer has a pH fromabout 4 to about 9. 187 The
process of _enbodi nent 185 wherein said pH.is, f bou
Thepagoess of smlpdimest 18] gihereqhgaich BoE§ SoptenBRtBRISRNR P8
His fron1about 5.5 to about 7.5. 189.
]ng gsg%ggggi of enbodi ment 163 wherein said buffer and
ald B- 2036 are maintained at a tenperature from about

0C to ahout 35C r ,sai.d ¢ t
Thérgio-e G ctbodish bR 169 ALPaAeaEion & from 'yt 03
mgfidli t6 2B §3€x/Al.e nai ntained at a tenperature from about

OC to about 35C after said contacting step (a): 191.

The process of enbodi nrent 189 wherein said tenperature
T Brckb e A8, 102 ARGl o g Eofpcdg Sy QF SR8 1l has o
pHXom ebaabétd abok6€. 193. The process of enbodi ment 163

wherein said contacting step (a) is conducted for a

time of fromabout 1 hour to about 48 hours. 49 10

Thd APddecYof Satodien? Q84 L3 afidPGdin WorQb3 0ste B sdidbuffehbas a
rocess of enbodi nent 164 wherein said contacting step

PHfgm phow¢ A f@ieghoed for a tine of fromabout 1 hour to
about 48 hours. 195. The process of enbodi nent 193
wherein said tine is fromabout 5 hours to about 15

Thapuacsss of e@bodienpl&owkereinfsaid pbds fivmmaboutons whahoust hdsai d
time is fromabout 5 hours to about 15 hours. 197. The
process of enbodi nent 163 wherein after said contacting

Thetpegeésaf etbbdinBn? ORBwheremanid phbis fifoar aboat5.4 to ddouh@.5f r om
about 1 L to about 5000 L.

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

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

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



194.

195.

196.

197.

198.

199.

200.

201.

202.

198. The process of enbodi ment 164 wherein after

" contacting step (a) said B- 3336 in said bufﬁéiDhjalNL”“2~ 00T

vol une from about 1 L t'o ab8dt 5000 L. 199. The process

wo 200f0mapi3odi nent 197 wherein said volune is fpomusinosi2e2ed
L to about 1500 L. 200. The process of enbodi nent 198
wherein said volune is fromabout 200 L to about 1500
L. 201. A process for decreasing the anmount of an

i mpurity produced in reconbi nant production of a
rowt h _hor

oni st .pol tide in genetjcally..
The pengessiof gohpdt %Mt fﬁ?éfflﬁ P%}E ienians g%ﬁﬁsﬁ@ﬁ?f(%ﬁl?ﬁe
of bRSLBEAARRS IR dsongs. t he step of: (a) contacting a
chel'ating agent under sufficient conditions with (1)
said inmpurity, (2) said growth hornone antagoni st

The %Q(I%e?sﬁ aﬁ érgﬁosdu%%)t 1@@' e‘fg%lshﬂlac{tne s G @ﬁour@%j aﬁéﬁt 15

ereof ecrease sai d amount of sa
howisnpurity, wherein said inpurity is a des-phe |soforn1of

sai d pol ypeptide. 202. The process of enbodi nent 201
further conprising the step of: 50 10NUAP-y X00' WO
The 2&9@&’59 8 g&lﬁocﬁﬁgﬂtl@&%&%ﬁsﬂﬁ%@ s §6:8WHeE 5 Absksh8Sbout 15

I's to produce said pol ypeptide, wherein said grow ng
hﬁwws conducted either before or during said contacting

step (a). 203. The process of enbodinent 202 further
conprising the step of: (c) purifying said pol ypeptide
Thetpﬁoc;esﬁd)fcbnéoomment L 6owharbinpépt satfieconta@ing stepHe) idBeS6 ér said

nt urt 0 ng the step of: (d)

b“f% 'Sllilf‘a‘?‘;f N rlhffaFoe%’oﬁ%%Qg ti de. 205. The process
of enbodlnent 202 wherein said chelating agent is
selected fromthe group, consisting of EDTI

Theprpgess ofsnbopijaens ﬂ@‘g@bgle@faf@ﬁ%?%ﬁmwﬂp (ﬁﬁé@g %&ulﬂ said

b@ﬁﬁk@%%ﬁmm‘a%‘?ﬁ& %‘il?ﬁ)(fo am the group consisting

A, 207. T e process of enbodi nent
205 mherein sai d chel ati ng agent conprises EDTA. 208.

TheT I;ér%c? m?ceoﬁ%ng%ﬁ%?%h@&ﬁ s%g @01%1%%? Jﬁ“gmsdg&ﬂ 2’{‘)65]‘_[ ft‘)t 4038t 1500

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

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



209. The process of enbodi nent 207 mhereln in id
contacting step (a), said dg&-phe i sof or nfl jgwaaﬁ?e};r Ao0F
with said EDTA for a period of tinme suff|C|ent to
wo 2008legpgase sai d anount of said des-phe i sofpfrffiNzRb6498
| east about 10% 210. The process of enbodi nent 209
wherein said period of tinme is sufficient to decrease
said anount of said des-phe isoformby at |east about
50% 211. The process of enbodi nent 208 wherein in said
contactlng step (a), said des-phe _isoform is contacted
hast cellsge prqdecwan} potepeptids. Mdicesin sai¢ growing

?222? i Feoh Bl Pt o MBS RORS D ™

2004/031213 PCT/ US2003/ 026 498 212 The process of

mhod rent 241 d_period of, t
203 The PE%%&% s Pahe ShplsBEMbHR S said des- phe
rpuhyynggtsaidq;wp cHRUD yRAY6 pidifed phipepi@cess of

enbodl 01 wherern said chelatlng agent i s provided
in a buffer. 214. The process of enbodi nent 202

vigded in a buffer.
204 The tYE L LT  AO ht l, B n H e "o 0 EDTA 1 5
pnﬁyldq&gﬂmwgimﬁmmmmdad@pqﬁMa process of enbodi nent
208 wherein said EDTA is provided in a buffer. 217. The
‘ process of enbodi ment 215 wherein before said
205. The $0BésAoF eRBodineR A02)wheséh GaiELRAating ageai i sblebibe frofatie @oup
Initial EDTA concentration of at |east about 0.01 nmM
consiztipz offifaT Ay BEEAsaD Biyodi ment 216 wherein before said
contacting step (a), said EDTA in said buffer has an
initial EDTA concentration of at |east about 0.01 n
206. The m»gessﬂﬁerqbpémes@(nfwlmrﬁn daidehelathly agdntiscielectsd iftpm Hietgroyp
rom about 0.01 nMto about 100
§€8%$hg&g%b%gg§f%é'enbodlnent 218 wherein said
in|t|al EDTA concentration is fromabout 0.01 nMto
about 100 m\1 22 he process of enbodi nent
207.  The grospssion C@QP@mﬁw#ﬁﬁ a\fgemw‘gﬁ}wi@%ag‘f%ﬂm?%sqs Pﬁf%bout
0.1 mMMto about 20 MM 222. The process of enbodi nent
220 wherein said initial EDTA concentration is from
208.  The gresess of gmbogdimert20grherein srivhelating agppcoppresddH-
enbodi nent 221 wherein said initial EDTA concentration
is from2 mV
209. The process of embodiment 207 wherein in said contacting step (a), said des-phe isoform

ol |

cons

is contacted with said EDTA. for a period of time sufficient to decrease said amount of

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

210. The process of embodiment 209 whierein said period of time is sufficiént 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 deé-phe isoform by at least about 10%.



. + o about 10 mM 52 .--1t7 SArrUA2'1 cZDO GO TANLARY SooT
2004/ 031213 PCT/ US20031026488 224. The process of

odi rent 222 wherein said initial EDTA c s
‘”°2§§B?§gﬂfz mM to about 10 mM 225. The proggégﬂ%Qﬁkhéﬁs
enbodi ment 213 wherein said buffer is selected fromthe
group consisting of Tris, phosphate; HEPES, citric
acid, triethylamne, and histidine. 226. The process of
' enbodi ment 214 wherein said buffer is selected fromthe
212. The gfooess of emBbditent?] 10fheTein sid piodplf die, is HEBEiSHt to idegrpase said
acid, triethylamng, and histidirie. 227. The process
amogt Ogﬁﬁéé?%%l?ﬁls‘%?gngﬁ%ﬁ@shabg‘éﬁ é(? )E)'uf fer is selected from
the group consisting of Tris, phosphate, HEPES, ,

citric acid, triethylam ne, and histidine. .228. The
213. Theprasewsss eobodimsotil Havherom gidwhstabing a%f‘alit&%‘a‘flflféfmiaé‘lﬁgl-
selected fromthe group consisting of Tris, phosphate,
HEPES, citric acid, triethylam ne, and histidine. 229.
214. The Picvest (Teamsdteneniosherin tai® el atngngent ispovidpdinfaduifer.
conprises Tris. 230. The process of enbodi nent 226

wherein said buffer conprises Tris. 231. The process

215, Theffro® RtmaR B0 0BG Raid 8D Dtk @idedaapbiffes Tri s.
32 The process of enbodi ment 228 wherein said buffer
conprises Tris. 233. The process of enbodi nent 229 '
WHELE { ' OEAGHH TP BA BhrbRllediiatbufed. s buf f er
216. Tmﬂg§&§%ﬁ¥%?§%%gﬁggﬁéﬁgtion Pron1a§§ﬁt 1 mMto about 200
mV 234. The process of enbodi nent 230 wherein after

said contacting step (a). sakd Tris.hy AHdEDBA in
207, THgGRER oF SEPBIRPOA HOAPT EORr (0 Shar Bre e B A
saidbWMer 46D inithd EDA2QRIO30IT PEREIBARANI0ABHI8 235,
The process of enbodi nent 233 wherein said Tris
concentration is fromabout 10 mMMto about 50 mM 236.
218, Th Boclk A EitboRlm SRR NG tokthe WaRI Bhthomd steff (4 Ssaid EDTA in
concentration is fromabout 10 ramto about 50 nmV
s2i@ BiFffer Has apinoicad SO T camprsrptioropt atdepst aloat QP hm™d4i d gr owt h
hor none ant agoni st -pol ypepti de ‘ :

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

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

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

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

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



conprises B-2036 of [SEQ ID. NO 11: 238. The process
of enbodi ment 202 wherein saigl growth hor rmneﬂ_lg ANOAR‘*{ Qoo
ant a%oni st pol ypeptide conprises B-2036 Ofg\'}{SEyg'o | D.
WO 20043158~ 239, The process of enmbodi ment 227PGHERE030%47%
growt h hornone ant agoni st pol ypeptide conprises B-2036
of [SEQ ID. NO.1]. 240. The process of enbodi nent 228
wherei n said grow h hornone antagoni st pol ypepti de
conprises B-2036 of [SEQ ID. NO 1]. 241. The process
of enbodi ment 239 wherein before said contacting step
(a), said EDTA in said buffer has an initial EDTA
224.  The propess ot prbpdmeni 223 Wiesein saig futial BT capeppiratiopis frppp2 mM
of enbodi nent 240 wherein before said '
toab@%ﬁ@:@t@%’ng step (a), said EDTA in said buffer has an
initial EDTA concentration of at |east about 0.01 nm

. 243, T f .enbodiment 239 i n.sai d EDTA i
225, “Tho SaPies B B O S TG e oY LB R Sl b o
of T#4, @RospBa e NPES) iRt 8¢id 1AéthPlafineMldasstRind=DTA to mol es

of B-2036 fromabout 1 to about 1,000. 244. The
process of enbodi ment 240 wherein said EDTA in said

- ' fier i - . ' ' t :
226 Toe YL MBS 2000 PO B AAEL
of Ttis, phvsphats] HEPES), cithio utid ltrioB@lamik, kANGsthiRi@00 -7 WO
2004/ 031213 PCT/ US2003/ 026498 245. The process of

enmbodi nent 243 wherei-n said nolar ratio is from about
227. Thefck® FRAMBbdileAPPLS WA il Buf¥Eas Ssisct&d @A RdsBRNtonditing
wherein said nolar ratio is from about 20 to about
of Tuis,phosphateq HEPER <itsic seidsietylagtinm ardishdidas wherei n sai d
molar ratio is fromabout 50 to about 250. 248. The
process of enbodi ment 246 wherein said nolar ratio is
228. Thefprazessatf eutboBidnand2 Hbwhiereia 50id buffdsis sdlbeted fromahe swohp consisting

~—2nhodi t wher ei ft.er said nt.acting step (a)
of Te?ﬁ’i e %%38%%%85%&5’ ac@uﬁeg}yi%e’ﬁnéglf@'@e‘c oncent r ati on
fromabout 0.1 ng/m to about 20 ng/m . 250. The
process. of epbodiment 240 wherein affer_said contacting
229. Theﬂ%ﬁsx%f)e%hgﬁan@i 3 horiin said putigt ST B 2036
concentration fromabout 0.1 ng/m .to about 20 ng/m.
' 251. The process of enbodi nent 249 wherein said B-2036
230.  Thegwereaneireamhodiimens 226 whergsaid totisr comprises T8S-about 5

ng/ m .

231.  The process of embodiment 227 wherein said buffer comprises Tris.

232.  The process of embodiment 228 wherein said buffer comprises Tris.

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

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



235.

236.

237.

238.

239.

240. -

241.

242.

243,

244,

. 252. The process of enbodi nent 250 wherein saj 036
concentration is fromabout g8 5 ng/m to abo%\tdogjzANUARLf &00:7—
woze;m/()g‘g?’%s. The process of enbodi nent 249 whghthhhnadds
- B-2 % concentration is fromabout 1 ng/m to about 10
my/ m . 254. The process of enbodi ment 250 wherein said
B- 2036 concentration.is fromabout I ng/mM to about 10
ng/ M. 255. The process of enbodi nent 239 wherein after
said contacting step (a) said buffer has, pH from
Theypregess ef embodiyoent 283 wisreit saidrTrigwgneenfragprrisjronpghout 10 mM to
abc%?rgé 1213 PCT/ U52003/ 026498 / 256. The process of
enbodl nent 240 wherein after said contacting step (a)
said buffer has a pH fromabout 6 to about 9. 257. The

rocess .of, epbodijyent, 255 r.ein sai His fro (o]
ThbEES of Bubiidinas 2 as ot vt aettisfol i shiit B34
aboMtsoeiw said pHis fromabout 6.5 to about 7.5. 259.

The process of enbodi mrent 239 -wherein said buffer and

said B-2036 are maintained at a tenperature from about-

_ f. I |- . i . .

Tl P ol e 0T A G B Bata oy PRlfpeprice
compricks B-ZB86f EHED. IR Nailhed at a tenperature from about

OC to about 35C after said contacting step (a). 261.

The process of enbodi nent 259 wherein said tenperature
ThieSprbéembREAbLdiRéntt 2R Betkin sifiCerowhorioge phngesist @iypeptide

enbodi nent 260 wherein said tenperature is from about
copprises By Giof [SEQ; 1 8%). Tihe process of enbodi ment 239

wherein said contacting step (a) is conducted for a
time of fromabout | hour to about 48 hours. 264. The
Ther proesss ob tmborbmaitn}t whaginsaish giowtls hpnang rrotasenigigpayraptide

(a)..I ( ime of fromabout 1 hour to
Coga%)gﬁ?ss%g%oﬁ%ﬁgZ@g&@hg‘ process of enbodi nent 263
wherein said time is fromabout 5 hours to about 15
i s o el 5 e S50 SR TSt MASEELL 588
comprises B-2036 of [SEQ. ID. NO. 1].

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

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.

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.

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

before said contacting step (2) have a molar ratio of moles of EDTA to moles of B-2036
from about 1 to about 1,000.



245.

246.

247.

248.

249.

250.

251.

252.

253,

254.

255.

hours. ~~ s/rr(OCAt? y a, Y~ 56. WD 2004/031 oo F
PCT/ US2003/ 026498 267. Thegpr ocess of erbodiT T A58 AR

n after said contacting step (a) sa
‘V02m§@$@iibuffer has a vol unme from about L f%n%% &ﬁgbgg

L. 268. The process of enbodi nent 240 mhereln after
said contacting step (a) said B-2036 in said buffer
has a volume fromabout | L to about 5000 L. 269. The
process of enbodi ment 267 wherein said volunme is from
about 200 L to about 1500 L. 270. The process of

n.sa t

The GRS bt DR T B 1R R PRERTY bt L. 0oo.

anount of an |npur|ty produced in reconblnant

product of a wt h harnone anta on| ptide
The, Hﬁmgeé%@ifiﬁ@a yheaein pd mal o o Pﬁ%d by 300.

conmponent (s), the process conpri sing the step of: (a)

contacting a netal salt under sufficient conditions
Thagretesy afjendheidindnhdrwheyein s¢id nodaxi retiqys dinthabiont Hdtpeabout 250.

ant agoni st pol ypeptide, (3) said cellular conponent(s)

and (4) conbinations thereof to decrease said anount of

Thegmockss ofumiboditent\P¥s €hdteig @hid ndlputtid 3 ffosn sbotke S0 phwbout 250.
i soform of said pol ypeptide. 272. The process of
enbodi nent 271 further conprising the step of: (b)

Thﬂfr@stGf SR iRA® 53 ERhdrSintdtePE-Rd LG RaC §§% glep o) $PRM-DO in said
wherein said growmng is conducted eilher before or

buffe bpsyB 28Pel censertestion Fgmsabept Q. Ame/lie bR 0prgfedss of
enbodi nent 272 further conprising the steps of: (c)
optionally further contacting said inpurity with a

Themwoczp vHemtmripoen 840 wherdin(afte) sqid corftadting stspi(a) spill B304 incseid

butk b heorPo Bocnfon Pl ARt dvgml oo BRRTE" o

~st NUA ~o

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

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

The process of embodiment 249 wherein said B-2036 concentration is from about 1

mg/ml to about 10 mg/ml.

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

The process of embodiment 239 wherein after said contacting step (a) said buffer has a

pH from about 6 to about 9.



256.

260.

261.

262.

263.

264.

265.

266.

WO 2004/ 031213 PCT/ US2003/ 026498 (d) pegyl atj ng i d
purified polypeptide..275. Ehe process of eéa@di:ﬁgﬂt\'op‘ P‘\f Sroo

272 wherein said netal salt Is selected fromthe

rou
WO 2014113t i ng of an al kali nmetal salt, an al TR0 (P?ﬁg

metal salt, a transition netal salt, and conbinations
thereof. 276. The process of enbodi nent 271 wherein

said nmetal salt is selected fromthe group consisting
of an alkali nmetal salt, an alkaline earth netal salt,

The %g%és@[%ﬁ lefnb ORI AL Wikkdin 2RBGaid coneiiigat] Q) sailbeffedhas a

e process of enbodi nent 275 wherein said netal
pH foat gbout6 gedbest®d from the group consisting of

pot assi um phosphat e; potassi um acetate, sodi um
phosphat e, sodi um acetate, zinc chloride, and
The 610db4s BREIMBEEMEN S5 S @hereR £8id pHh frnodesst.bio dhwobdbnment
76 wherein said netal salt is selected fromthe group
consi sting of potassi um phosphate, potassiumacetate,
. : . t aHdup6.5ehbuk g, and
meé%%#%tgﬁgﬁcgg?ﬁgggﬁgﬂeﬂa hZS ﬂSorrcclace‘ss of enbodi nent
277 wherein said nmetal salt is selected fromthe group

consi sti ng of sodi.um phos ‘@l 2436280 mailli8ned at a
The SRR oS P AL B £ P s PO maTnec
temEhiffel R FERIDIE 86RBE°C eRaShidtdoigetbiz sepdiuim phosphat e

and ZnCl2. 281. The process of enbodi nent 271. wherein

in said contacting step (a), said des-phe isoform is
The$ 9$ tach e Ml ?%@wﬁ@éﬁlsaig%ﬁef Md Biden03Wlareimdihti®ed at a

STTCTent to decrease said anount of  said des- phe
temp&aied o ybatt 0P@asboaticaC afivsid@atactiigstyr @bess of

enbodi nent 281 wherein said period of tine is -

sufficient to decrease said anount of said des-phe

The V%%I:é%ﬁ 9 R¥bainleRESd0 whsdin R tenpBranite is/ AotiGhoud21C tOBbdt
2004/ 031213 PCT/ US2003/ 026498 283. The process of
15°€mbodi ment 272 wherein in said contacting step (a),
said des-phe isoform is contacted wth said netal salt
for a period of time sufficient to decrease said anount
ThdPbrocsd F dvirhet DePHERLDY@ terhy@diredd fom difHs 22840 about
e process of enbodi nent 283 wherein said period of
15°C.ne is sufficient to decrease said

The procéss of embodiment 239 wherein said contaétihg 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.



268.

260.

270.

271.

272.

273.

_ 274.

anmount of said des-phe isoformby at |east 500
The process of enbodi nent 28§, wherein said ne
is provided in a buffer. 286. The procesg

WO 200403538 nent 272 wherein said netal salt isFt Sﬁ@@?ﬁ@ﬁ““”
buffer. 287. The process of enbodi nent 285 wherein
before said contacting step (a), said netal salt in
said buffer has an initial netal salt concentration
fromabout 1 mMto about 500 nM_ 288. The process of

The pr8ROSH FREYdiR&S 200 Yheleth dief Qﬁdacmimting stap Ga)tskid §3-2436pn sail,
said netal salt in_said buff has an initial neta
buffer Bad & valome Sionr SaonbhLAD S19FbEIOAL-| nM to about 500 MM
289. The process of enbodi nent 287 wherein said initia
nmetal salt concentration is from about 10 nMto about
The prbbés ﬂ%mB&BmeifMOmhamsdteoﬁalé etroeitimestep Xe)saig a8 hinsgidy
initi netal salt.co on is from about 10 nmV
buerg5 AuSAUEC LS00 Lt 285 AR

oCess of enbodi nent 286
wherein said netal salt conprises sodlun1phosphate

292. The process of enbodi ment 28 rei
The pateis ofSmhorisust S6UMBHPRRE R = tpgsbons dopF 46 dfEt 300
r, enbodiment 285 wherein said buffer is selected fromthe
" group consisting of Tris, phosphate, HEPES, citric
acid, triethylam ne and hi sti dine. 59 0 ~arruaRY arao-

WO 2004/ 031213 P 2003/ 498. CESHo@f1500
The pERRSEHP 01‘3?‘8 F” R ANM \ﬁ[fl? 52@(?% ag ezclg{) Z’d from t he
L. 9group consisting of Tris, phosphate, BEPES, citric

acid, triethylani ne, and histidine. 295. The process of
enbodi ment 271 wherein said growh hornone antagoni st

A pr %JSSV BF Héérga%mgrctﬁg%blgﬁ%f B %g@ﬁltg}%r({dﬁgﬁ m'r&onﬂﬂlanibrodﬁcﬁﬁm

pr 0Cess nent erein said grgﬁ%
ofa g’rowﬂnhmmne anfognmsst ppb’bg‘m)épm gracticallypodified hpsbeplls cgptaining

Ceﬂuieﬁgggywegggotbﬁg% 45688 °°HP£§§ﬁpr. s%s Sof enbodi nent 295

odlun1phos§hate

) Th@nRicafes el salrindtir mefﬁcleagaonmcme.vﬂﬂs@ GaifdmPprity,
t conpri ses sodi hosphat c

errbodl t S9Y 7%%’%} gl?oﬁ‘g c’rglgls“d pe gﬁ’? th(fﬂl‘ p@)st&gg é(éiah)ﬂar

sai d sogi s H@%pﬁat ﬁa) laaﬁbﬁamﬂslmrabf s déareasg saidpiuaguat of

concentrati on at |least about 0.1 mM 300. The

pr ocesssa;dlremm ment 298 wherein before said

cont acti ng SkafeleRhid 5tk 304 UALARIBRNAE Sidipclypaptide.
initial sodlun1p osphate concentratlon of at | east
about 0.1 MM

ArOA &«f ot

The process of embodiment 271 further comprising the step of:
(b) growing said host cells to produce said polypepude wherem said growing

is conducted elther befme or during said contacting step (a)

The process of embodnnent 272 further comprising ’the steps of:

(c) optionally fm'ther contacting said impurity with a mercapto compound,

and

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

The process of embodiment 273 ﬁnﬂler comprising the step of:



.301. The process of enbodi nent 295 wherein said, net
salt and said B-2036 before gpid contacting 3435) (E;NUARV AeoT
have a nolar ratio of noles of netal salt to noles of
WO 2095883t rom about 300 to about 10, 000. 302PCTHER003/026498
process of enbodi nent 296 wherein said netal salt and
said B-2036 before said contacting step (a) have a
nolar ratio of noles of nmetal salt to noles of B-2036
from about 300 to about 10,000. 303. The process of
e [ mg{]ﬁﬁ'ﬁm fdntide, ar ratio is from about
583@}30”2%%}6%&%500 : .Jm&-y C JIDO+ 60 WO
2004/ 031213 PCT/ US2003/ 026498 304. The process of

e i nent .3Q2 in said_.qol O r
25, Theg BEs W it f08E B SR, b sl e BRIRE Yooy
conwiSigedineiiali Mghlaelt) @t dllaling edttomeabaillt a H@Asitian mbalidalt, and
500. 306. The process of enbodi nent 304 wherein said
compppaiens theresf. i s from about 500 to about 2500. - 307. The
process of enbodi nent 287 wherein said netal salt is
sodi um phosphate or potassi um-phosphate:. 308. The
276.  The prasess sofofmbadiroeni ATt wirgendaid: mietal sali s pelecipd framy thesgroup

. h .
coPbEEALRAGD A, YR AT RIREIR B ol g .
comhitionotherof.r ation is from about 10 mMMto about 150

mM 310. The process of enbodi nent 308 wherein said
initial metal salt concentration is from a_bout 10 mM
277. Thé @rétR@uss dmBodiknt BlwhdieR RiDeRES ek i6EEleetied i IO group
erein said initial nmetal salt concentration is. from

congifgng obmptasivpophashate; pefessio Ay APBRBPhAbate, spitum qepiate,
zinRRGESS ﬂ&cﬁﬂ%?ﬁoﬂ?ﬁ%ﬁ;&ﬁo wherein said initial netal

salt céncentration Is from about 25 mMto about 100
m

278. The process of embodiment 276 wherein said metal salt is selected from the group

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

zinc chloride, and combinations thereof,

279. The process of embodiment 277 \r;-vhere'in said metal salt is selected from the group
consisting of sodium phosphate and ZnCl2.

280. The process of embodiment 278 wherein said metal salt is selepted from the group
consisting of sodium phosphate and ZnCi2.

281. The process of embodiment 271 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%.

282. 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%.



313. The process of enbodi ment 295 wherein afte[ sai .
contacting step (a) said B- §§Q6 has a B-2036 O EK%J“U‘“lﬂ oot
concentration fromabout 0.1 ng/m to about 20 ng/m .
JArWAQ -1 al JD1 WD 2004/031213 ‘
‘Vozog%?%%%2003/026498 314. The process of enbo%?ﬁgﬁ?“ﬂ&@“m
wherein after said contacting step (a) said B-2036 has
a B-2036 concentration fromabout 0.1 ng/m to about
20 ng/mM . 315. The process of enbodi nent 313 mherein
sai d B-2036 concentration i's from about 0.5
The pypesss ofemhpdiment 375 whetei iprseid senfacime siepda) fEd @e%nhp isoform

i cof{IRLEH by 84 thoP SAPR-SONAENLF B 8Pl b0 BABAROULA Gt of

process o dr ment
said&&q)h\aﬁmf@mrbyaaﬂ@mmuﬂlmm acting step (a) said buffer

has a pH fromabout 4 to about 9. 318. The process of
enbodi ment 294 wherein after said. contacting step (a)

284. The %f&:égs Bedd dnﬂn_g:ﬁ &%3 wldrdid S dlof findeQs aAMEnSto dBdRase kiR

rocess o 317 erein said pHis from about
mn0@m5fs@dé@qﬂmlﬂﬁﬁmnbﬁaﬂmwﬁﬁﬁéprocess of enbodi nent 318

~wherein said pHis fromabout 5.5 to about 7.5. 321
The process of enbodi ment 295 wherein said buffer and
285. The proceks Bf daBAliaER AT iwHetdined Miktabsalttieppeidad i ebidffarm about
OC to about 35C after said contacting step (a). 322.
The process of enbodi nent 296 wherein said buffer and
286. The gﬁicéss B ¢ABGIAER: I AR 864 fetafsaltli§ FROIERE I £biffen about
C to about 35C after said contacting step (a). 323.
' The process ‘'of enbodi ment 321 wherein said. tenperature

287. The! by r%ce% olpe 8@%2%§§Wﬁgglﬁﬁ)ﬁ%)}i %d copfhctids %&c@(a? CH BBl salt in

€relrn sal eratur r'om ‘about

, sa1d2ﬁfﬁaﬂ1aalaﬁ ittitial Woefal salt concifitrdiion E‘oﬁ’yabatﬂr DM 8P3bow 500 mM.
20041031213 PCT/ U520031026498 325. The process of
embodi ment 295 wherein said contacting step (a) is

288. The%?@&b@&ﬁﬁnﬁoﬂim@at@SGﬁvherem before said contacting step (2), said metal salt
in said buffer has an initial metal salt concentration from about 1 mM to about 500 mM.

283.

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

290. The process of embodiment 283 wherein said initial metal salt concentration is from
about 10 mM to about 150 mM.

291. The process of embodimerit 286 wherein said metal salt comprises sodinm phosphate.
202, The process of embodiment 285 wherein said metal salt comprises sodium phosphate.

293.  The process of embodiment 285 wherein said buffer is selected from the group consisting

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



of fromabout 1 hour to about 48 hours. 326. The Koo
process of enbodi nent 296 whggrein said contacrﬂﬂa é¥é$“lAEbf

B).hs conducted for a time of from aboutpdyehsE8108
“m)uéﬁ%ﬂkﬁ48 hours. 327. The process of enbodi nent 325

wherein said tine is fromabout 5 hours to about 15
hours. 328. The process of enbodi nent 326 wherein said
time is fromabout 5 hours to about 15 hours. 329. The

process of_ enbodi nent 295 wherein after.said contactin
294.  Theprapess of embodiment 3¢mwhergmsgidputist s Pct?é%ma Wﬂ%‘“ﬂ%ﬂgg

of BiiQhochhite 1PAROUSRAR ety iiine IREnALARESS O

€r sald contacting step (a)
said B-2036 in said buffer has a volume from about 1

L

t bout . 5000. L. Ih A f _embodi, .

R e R R
cothprdsd B-J(36 oB [SFR D, WO. gpbodi ment 330 wherein said :

volune is fromabout 200 L to about 1500 L. 333. A
process for decreasing the anmount of an inpurity

296. Thgf ShicL e L béﬁﬁ&ﬁ%tﬂﬁg%ﬁr% %%gggxbm hfaoie gﬁﬁ@%@&t helypepele

ypeptide 1 n geneti i fied host ce
comprisea B0 EESEQIIB NQsdhponent (s), the process
conprising the step of: (a) contacting a chelating
agent under sufficient -conditions with (1) said
207. ThiPpavesst of entbddinfeai 195 oriandih sdid fztib ealrohpdegptsodiem pbdjphsts. d
cellular conponent(s) and (4) conbi nations thereof to
decrease said anmount of said inpurity, 63 J-0O

298. Thelpitess GehftodfttenC06 wi¥rid 984 R84 2 BcoRiplikddSeaRs! Q&gﬁ%
wher el n salg inmpurity is a des-phe isoformof sai
pol ypeptide. 334. The process of enbodi mrent 333

¢ onnr i o] o o . ot
2. bASS FUOUBLACISTIGShEPue H o R GE Y kot
phiosphaterichs eh éxdtidisodien phedphate concedizationgf stdeat st 8.4 iy
step (a) 335. The process of enbodi nent 334 further
conprising the step of.

300. The process of embodiment 298 wherein before said contacting step (2), said sodium
phosphate has an initial sodium phosphate concentration of at least about 0.1 mM.

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

contacting step (2) 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.



304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

(c) purifying said polypeptide to yield a purifi
pol ypepti de. 336. The procegg of enbodi nent 3@3>§ﬂéw&@ﬁﬁﬁj AooF
sai d chelating agent is sel €€t'ed fromthe grou
WO 200¢8#315t i ng of EDTA, EGTA, and DTPA. 337. Ped/UN28034B6498f
enbodi nent 334, wherein said chelating agent is
sel ected fromthe group consisting of EDTA, EGTA, and
DTPA. 338. The process of enbodi mrent 3M wherein said
chel ati ng agent conprises EDTA. 339. The process of
r Rbo OO foS&fbut
Theﬂ@ ggbgggbOgﬁﬁmgggégggmgﬁkgkggg%%gﬁﬁﬁgggﬁmhere|n in
SOMBa|d contacting step (a), said des-phe isoform is
contacted wth said EDTA for a period of tine
sufficient to decrease said anmount of said des-phe
The pro&k® bMeboditnehe3 whbieht sald#olad4dtio Fhizomraboeis S0Mto about
enbodi ment 340 wherein said period of tine is
2500sufficient to decrease said anount of said des-phe
i soformby at | east about 50% 342. The process
of . enbodi ment 339 wherein in said contacting s L
The patehs ddenifodinient B4 mheiedr sapdh madaredtiovis ﬁoslaﬁlh@u'Em& ¢ gbog
2500perlod of time sufficient to decrease said anmount of
sai d des-phe isoformby at |east about 10% afob 64 D
- SANOARy WD 2004/ 031213 PCT/1J82003/026498 343. The
process of enbodi nent 342 whertei sald od 0
The [y PF GPaOmeat GBdr WhsEms i TEHoat 1brousy et fReor
at | east about 50% 344. The process of
pmﬂ%ﬁ%ﬂ (%%g% '333 wherein said chelating agent is provided
|n a buffer 345. The process of ‘enbodi ment 334

erei n chel
The JR0eEd e BB HsC AR bl (S L ol b, o
pota@iey pbleghhate. a buffer. 347. The process of .enbodi ment
339 wherein said EDTA is provided in a buffer. 348. The
process of enbodi ment 346 wherein before said

The GP6He8C b RebadifRnt( 907 whérkrh &R Anitifl méidl calbtddcesitrdtivg ianfrom
initial EDTA concentration of at |east about 0.01 mM

abog 46 mMiHe abewsd8&EMf enbodi ment 347 wherein.before said
contacting step (a), said EDTAin said buffer has an
initial EDTA concentration of at |east about 0.01 mM -

The350cesT Iof gqubodiesst 308 evhoiti redtiniBiaBmetabseli sorcenEation isi fpm

abouth-BAﬁJMotoa ou trlgbm‘M i's from about

The process of embodiment 309 wherein said initial metal salt concentration is from

about 25 mM to about 100 mM sodium phosphate.

The process of embodiment 310 wherein said initial metal salt concentration is from
about 25 mM to gbout 100 mM .

The process of embodiment 205 wherein after said contacting step (a) said B-2036 has a
B-2036 concentration from about 0.1 mg/mi to about 20 mg/ml.



314,

315.

316.

317.

318.

310.

320.

321.

322.

323.

324.

0.01 mMMto about 100 mM 351. The process o i
349 wherein said initial EDEA concentrati ongrg)n?ggﬁwgkmj
about 0.01 nmMto about 100 mM 352. The process of
WO 2088 nent 350 wherein said initial EDTA FEACERPEARIB
is fromabout 0.1 mMto about 20 mM 353. The process
of enbodi nent 351 wherein said initial EDTA
concentration is fromabout 0.1 niMto about 20 nM
354. The process of enbodi nent 352 wherein said initial
- ) hRei i talefn. a) 58d BMVR0o36 1eh a
The pﬁ’[%éﬁ%%t% %ﬂeﬁ %%Wh%%ﬁ %%145/3 185%1 13 F?CéTllékSLJJg%OOSI 026498
B-2038a5ncelitvetipr fiom show D). lavgiotiornbaet 2588mher ei n said initi al
EDTA concentration is from2 mv# to about 10 mM 356.
The process of enbodi nent 344 wherein said buffer is
The pr6¢e8E bEEmbsAMehi T 30w M ¢4i B-2036 goncefitrafionss fphmatpina e,
HEPES, citric acid, triethylam ne, and histidine. 357.
me/m freabprlor Bémbf enbodi ment 345 wherein said buffer is
selected fromthe group consisting of Tris, phosphate,
HEPES, citric acid, triethylamne, and histidine. 358,
The pibeespbd eabsdinfeneHbbohereintsaid4B-2086 rcengentation s f¥ome gbeu 0.5
el ected fromthe group consisting of Tris, phosphate,
mg/ﬁﬁl@%}ltgﬂg/’in? acid, triethylamne, and histidine. 359.
The process of enbodi nent 347 wherein said buffer is
selected fromthe group c

) nsisting .of Tri,s, hat
The propEsol emppdimerc? P, wherep £1SH Saiff AUMeCHRY SF?P@ S&F’qﬂg&%%&
enbodi nent 356 wherein said buffer
pHﬁ;:B%?n%b?l{lgggos%P?{sg 361. The process of enbodi nent 357
wherein said buffer conprises Tris. 362. The process
_of enbadi 1 3 I NpSAl : ' j a
The Grost T i GnifEimncd? 0 WEHEh el S g WO Ya) ST bt
pH feomirpbous %o Thdus9. 364. The process of enbodi ment 360
wherein after said contacting step (a) said Tris buffer
has a Tris concentration fromabout I mMto about 200
The BPcesd B8 embB@NRAOTIGSFhetin QDS isR6ih 2B Sierabbut 7.t er
said contacting step (a) said Tris buffer has a Tris
concentration fromabout 1 nMto about 200 mM

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 ata
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.

Ao F



66, 10 JAty V A Ry a[DO4 WD 2004/ 031213

PCTI US20031026498 366. The gsocess of enbodifkdit—BemUARY oo
wherein said Tris concentratTon is fromabout 10 mMto

WO 2005‘(%9%1% 50 mM 367. The process of enbodi mepgrI3800sleses n
said Tris concentration is fromabout 10 nMMto about
50 MM 368. The process of enbodi nent 333 wherein said
growt h hornone conprises a pol ypeptide hGH of [ SEQ

ID. NO. 21. 369. The process of enbodi nent 334 wherein
said growt h hornpne conprises

| tide h f..
325. The proc8EQf anibodiu@nt 295 vdpEin sarfbcq#a&g%ggt%fa E@Pﬁﬁf#’r%a%m

erein said ch .Ng agent conprises EDTA. 371. The
of fromp 88@;@0%303%“83?%%{3' 369 wherein said chel ati ng agent
conprises EDTA. 372. The process of enbodi nent 370

wher ej .d E i -ovided | . .
36, The rHERbALOERReT VR YRR St sortay e iep (S haftiictIB £tite
of from? gggu@q (])féglito%oﬁtmstﬂo%}s. EDTA concentration of at | east
about 0.

nmv 373. The process of enbodi mnent 371
wherein said EDTA is provided in a buffer and wherein

bef ore. sai d. contact i : is S&th AbEHTAhbikrsaiablout 15
327. 'The Pm&‘?ﬁse& %a%o%h‘ﬂeqtr‘??ﬁi \gﬁe?%%%s%ﬁ t{cng%%:sentrati on of at |east
hours.@bout 0.1 mM 374. The process of enbodi nent 370

wherein said EDTA and said hGH before said contacting
_ step (a) have a nolar ratio of noles of EDTA to n@ol@ggls
* E4BSR: 26l wherembid timéd i9B0m &bt 5THeerypioo
328.  The Pgécegb%%g%ﬁ%aﬁiﬁ% %/her ein said EDTA and said hGH before
howssai d contacting step (a) have a nolar ratio of noles
of EDTA to noles of hGH from about 1 to about 1, 000.
67 10 -~A NUA - &007- WO 2004/031213 PCT/ USZ_O(%%l&%AQS.d,
320. The pddass ofentpdiaas 295 iwhertodicmesid catrapting st () saidiRr i G
ratio iis from abou 0.to t 1,000. .377. The
buffebh@@e‘é‘%“‘&?ﬁgﬂ’c?g’ﬂ}lﬁieﬁ‘t%o Ppat e':riéi n said molar ratiois
from about 20 to about 1,000. 378. The process of
enbodi nent 376 wherein sajd .

lar, ratig i _ .
330. The mocessofepbadimee 296 wherein after Sar}g con’cac:tmgI s?ep'(g) sfa{d)glﬁ@@ W said
buffer has a volume from about 1 L to about 5000 L.

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

339, The process of embodiment 330 wherein said volume is from about 200 L to about 1500
L. ’

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

(@) 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,



334.

335.

336.

337.

338.
339.

340.

341.

342,

379. The process of enbodi ment 377 wherein said

| ar
ratio is fromabout 50 to a%)ut 250. 380. pﬁ@é@?&‘/
of enbodi nent 368 wherein a

er said cont [
WO 2000831283 d hGH has an hGH concentrati on frgﬁﬁgggwﬁhggfs
ng/mM to about 20 ng/m . 381. The process of enbodi nent
369 wherein after said contacting step (a) said hGH has
an hGH concentration fromabout 0.1 ng/m to about 20
mg/ m . 382. The process of enbodi nent 380 wherein said
hGH concentgal iRl fmfiRyisakiesbhdisaormof sid poiypanside- 5
ng/ M. 383. The process of enbodi nent 381 wherein said
hGH concentration is fromabout 0.5 ng/m to about 5
/m . 384,. Th I . aeet 368 wherein said
Thep@%@ﬁ&#ﬁﬁ-°%Eﬁﬁﬁ§3§§@%§%§? é?’i n ghgﬁffer and . wherein.
afber sRiwthcai At bl ts pegudespidpalypeniifes Sherrisayl gavne

from about 6 to . abqut. 9. 385. T nbodi ment
360 whiendicied SOBHERIR PR GTR s PR T e
buffer and wherein after said contacting step (a) said
buffer has a pH from about 6 tg abou% 9. 386. The

The pposesteniiodondn 33hiwthenwmpsa 5§ pH is from about
6.5, t0 about 7.5, e 1 1 @i ment 385
vvhé? ei @“E‘ﬁf’%g %ﬁ?‘%@éﬁ?%&gﬁgﬁgﬁgﬁ?ﬂﬁ% 7.5. ss . ~0
| aoo: WD 2004/031213 PCT/ US2003/ 026498 388. The

process of enbodi t 368 I L GBiekiad Fosh Megrdup
ThePgmﬁﬁésFﬂéagpﬁm%é{ﬁﬁ%ﬁﬁﬂngﬁgqgageﬁ%ﬁﬁhsgid‘buffer and
conﬁﬁﬁ@oh@bﬁ'SEqun&@YDTFAﬁt a tenperature from about 0C
to about 5C after said contacting step (a). 389. The.
process of enbodi ment 369 wherein said chel ati ng agent
LS LoV A8 i@ 3 P4 SleinARAd chafheihehgons i seldotefiffom Ereczroup
Thﬁ%%?%“ﬁ%#ﬁﬁ% naﬂﬁgggnedeat a tenperature from about 0C
condistirpod BDTA3 BG4, teed DIRAd contacting step (a). 390. The

process of enbodi nent 388 wherein said tenmperature is
from about 2C to about 15C. 391. The process of
The?’f@&%‘é SRRiboaBSnnBsE whercimaiid chelaires apenireemPsisey il About
C to about 15C 392. The process of enbodi nent 368
wherein said contacting step (a) is conducted for a
Thd $5/8Bess 8f erhBRITNER 38T wheRibaid dhelalingidgedBodnrFsss EDTA.

The process of embodiment 338 wherein in said cbntacting 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%.

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%.

7&/007’



343.

344,
345,
346.
347.

348.

349.

350.

351.

353.°

354.

393. The process of enbodi nent 369 wherein

Hd Br60
contacting step (a) is condggted for a tine f%ﬁ%ARY 0o
about 1 hour to about 48 hours. 394. The

WO 20008543 ment 392 wherein said tine is fron1§%§@ﬁ§%0ﬂ%ﬁ#§
to about 15 hours. 395. The process of enbodi nent 393
wherein said tine is fromabout 5 hours to about 15
hours. 396. The process of enbodi nent 368 wherein said

. chelating agent is provided in a buffer and wherein

The it oS@hishEERE 42 WhEreinlsai resipd shiimle mGuiffioient & dechesss enid

has a_volune fromabout 1 L % about 5000 L. 10
amounhpfAgid ¢psphe isghrmpby 2bltsati 8924 30PeT/ US2003/ 026498 397.

The process of enbodi nent 369 wherein said chel ating
agent is provided in a buffer and wherein after said
The wordsaof émigpdishenp3 3 avheeingaid Ghelaingagent 1p provided fna bufier.
volume fromabout 1 L to about 5000 L. 398. The
process of enbodi nent 396 wherein said volume is from

The 30084t o208bddithet 3BPuherkBBid dhelaBBfagehtis pprvidedss adfiffer.
enbodi nent 397 wherein said volume is from about 200 L

| to about 1500 L. 400. A process for decreasing the
The BHR4L gtoif gﬁlb@d}m%ﬂ{.@% Whgre? B Al pfof il ABiifer.
roductiron of a growt or none pol ypeptide in

genetically nodified host cells containing cellular

_conponent (s)., t LOCESS . 1.5..04g: of : (a)
The SRRERRE PO UPRCIP T CHOBP e P EEEP 6
with (1)said inpurity, (2) said growth hornone

pol ypeptide,. . (3).sai d cel ar c nent ng.. 1 :
ThepapasHak PavAdimHRE 346 Wq}if%{’%g@rﬁ W g z%\tf% §% 9%19 %%"’f -
i ibqu%; LdsYan tWHETEBITA SéHeenttHHBHOF bilchst akbutles1 piMd. | sof or m of
Saldsal ]%%%ygggtide. 461? The process of enbodi nent 430
further conprising the step of: (b) 'growing said host
cells t oduc i L48 coth@mgistepS@), Galdl EBTAGN
Thq%p%%%agggégﬁggﬁﬁgﬁYﬂg?%#éggfé %?fﬁg sara con%acting
saidShuERr ha) an initial EDTA concentration of at least about 0.01 mM.

The process of embodiment 348 wherein said initial EDTA concentration is from about
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.



355.

336.

357.

358.

359.

360.

361.

362.

363.

364.

365.

402. The process of enbodi nent 401 further c r+sin
the steps of: (c) optionally=further cont acéﬂ%%’d%’*@f &mo”f’
impurity with a nercapfo co%%ound, and (c') purifying
wo 20603a21pol ypeptide to yield a purified pol yRegvisieqs/o208s
The process of enbodi mrent 400 wherein said netal salt
is selected fromthe group consisting of an al kali
metal salt, an alkaline earth netal salt, a transition
metal salt, and conbinations thereof. .1'0 ~ANtt f.V
~ri~ofi 70, WD 2004/031213 PCTI US2003/ 026498 404. The
process of enbodi ment 401 wherein said netal salt is
The 50L& b Bmbsdmeit363 gihetdn sadinitiad EDTA efmceuntratipk il fromndt mM-
salt, an alkaline earth netal salt, a transition netal
to abgy] 10mMad conbi nati ons thereof. 405. The process of
enbodi nent 403 wherein said netal salt is selected from

the group consisting of potassium phosphate, potassium
The pet| bEembetiingrh3phobpieat said buflar seplgeted fipw the gropg consisting

chl ori onbi nat i.e eQfy1.; The process of
OfT%M’gaﬁPﬁ%eth’tﬁﬁg@rfﬂ%% & %‘%ﬁ%ﬁn%{a ’aa?ld%naﬁt@ig?'s sel ected from
the group consisting of potassium phosphate, potassium
acet at e, :sodi'um phosphate, . sodi um acetat e zine .ol
The preIcessiod émbaﬁalee% hgreiyirad ‘?‘l%gﬁf sefeciiy fotithe BPBSRLIshE
%;ﬁﬂ' Gl WhEE 6Lif ik iBleabndtadtidives sel ected from
°fT§E:3ﬁ‘g oup’Hggﬁss’i sttlgng1 of s%di um phosphate and ZnCl12.
408. The process of enbodi nrent 406 wherein said netal
sal't is selected fram t.he .gfomn ;o CORMIFHdn theQrowiUbnsigting
The prosEsi te?%gﬁlﬁne?ﬁ%fial eﬁ%'g.ga@ %‘gﬁ%rl%gégs_s_ of err‘g(%féi ent -400
of Twieliphate) HERES, ditdn heid] friethylstuiye, fud histsled des- phe
isofonn is contacted with said netal salt for a period
of time sufficient to decrease said amount' of said

The(fScRd 16 dnfidahdR 847 wherbigasid batfotis sdl8ded #d theldreuprasiting
of enbodi nent 409 wherein s?id erigg.(g{fatirre is
of Tyiss phaspheie, HEPFSewiiicastd, wisthylemdpo it MRIB%

_ s-phe isoform
by at |east about 50% 411. The process of enbodi nent
401 wherein in said contacting step (a),.said des-phe

The {wofe@s of embodiment 356 wherein said bulfer comprises Tl_';s. .

%

The process of embodiment 357 wherein said buffer comprises Tris.
The process of embodiment 358 wherein said buffer compl'i’s?s Tris.
The process of embodiment 359 wherein said buffer comp;iseé Tris.

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

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.



366.

367.

368.

360.

370.

371.

372.

373.

374.

375.

is contacted with said netal salt for a period ofhjirre S0t
sufficient to decrease said ggount of said debDp ANUAR\‘/ O
i sof ormby at | east about 10% 412. The process of
)adi ment 411 wherein said period of tine i -
wozo@@?@?%i ent to decrease said anount of deslf(t)"ﬁ‘észiog%qzﬁgrsn
by at |east about 50% 71 ~.0 SAr~IU-P-V WC 7 WO
2004/ 031213 PCT/ US2003/ 026498 413. The process of
enbodi nent 400 wherein said netal salt is provided in a
buffer. 414. The process of enbodi ment 401 wherein
The peaess ofetmbhbdismht 3G4swirein saé d'ris gorcebiitioaris figmSbomtd) mM to
b t%mss of enbodi nent 413 wherein before said
abou tting step (a), said netal salt in said buffer
has an initial nmetal salt concentration fromabout 1 nmm
to about 500 mM 416. The process of  enbaodi nent 46;4
The pygeessentsmberipneat 3¢ whersinsaidtitsgonseahation is f@a%n%%% mM to
aboutSBlimi N said buffer has an initial metal salt
concentration fromabout: 1 mMMto about 500 MM 417. The

process of enbodi nent 415 wherein said initial netal
salt c

ncentr at i i.s fro ab 10 M t o _abou .
The Figess, TR EmG! JoR SUEEEE DS A TAEE (GPET T Lopupptide
hGH bffSEGIDMRab]. sal t- concentration’is from about 10 nM
to about 150 mM 419. The process of enbodi nent 417
wherein said netal salt conprises sodi um phosphat e.
: f by AHRL & | 4l tide
The frkes O Db R S wIRIAR ST R OO Chfbrd® £pBEb S
hGH efI5HQ.MBNNOI2B wherein said buffer is selected fromthe

group consisting of Tris, phosphate, HEPES, citric
acid, triethylamne, and histidine. 422. The process of

The okl ofeibodrhdnt BEE tvbeRinssaidthblatihe agdns caapriset EOTAr om t he
group consisting of Tri's, phosphate, HEPES, citric
acid,lriethylam ne, and histidine. 423. The process of

The HOBAE bIERbodHAG B8 kR @i CeHdlAnE *a%éiﬁ E&RP@ses BIWAL Ses a
pol ypeptide hGH of [SEQ ID. NO 2]. 72 20 ~Lt NOA RJJ
0~100 WO 2004/ 031213 PCT/ US20031026498 424. The

The glg)%sg ¥F e%%o%gpzﬁ{% Meéeéig %ﬁgiﬁ%’f}x P%S%%{'ﬂf%ﬁpé(\l\ﬁlol.’t‘ff% ]‘a’é&r%%rein

ris6€s a pol ypepti ‘ 2],
befork2 Said Tevntguting esep (), ewatio #DTANtind Qi7d \ibwéfee ras sai dnitiglt EDTA
concSBh oS R e85 S e Gy osPhat e |

The process of embodinie'r.lt‘-371' Wheréin said EDTA is provided in a bgffer 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 Wheréih 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 (2) have a molar ratio of moles of EDTA to moles of hGH from about 1 to about
1,000.



a

376.
371.
378.
.379.

380.

381.

382.

383.

384,

385.

386.:

387.

. 426. The process of enbodi ment 408 wherein s
salt conprises sodi um phosplggte. 427. The piﬁ%gﬁ‘ UA’O‘L/ 0T
enbodi ment 425 wherein before said contactin (a) ‘
Wozg%‘ﬁ’(lfl@%dl um phosphate has an initial sodiurf 2é498

concentration of at |east about 0.1 nM 428. The
process of enbodi nent 426 wherein before said

contacting step (a), said sodium phosphate. has an
initial sodi um phosphate concentration of at |east
about 0.1 mlvL 429. The process of enbodi ment 423
wherein said nmetal, salt in said by%éer and sag% %g

The pesens of emberlimeni; 36 twherpinsseidmelan ratia ifdrom apus 20 fogoppt 1HP0O.
noles of netal salt to noles of hGH from about 300 to
about 10, 000. 430. The process of enbodi nent 424

The pheeesiofi embbdiment 35 veikdin said meladratiofi @emahoht 28 iteiabiegH ,000.
before said contacting step (a) have a nolar ratio of
mol es of metal salt to noles of hGH from about 300 to

The @P&&s of tRHB&Gent'$is wildiéin BLOHOES rib iefFbadibo®B0 td Abut 250.
wherein said nolar ratio is from about 500 to about
5,000: 432. The process of enbodi ment 430 wherein said

Then?%cgge%cg %#bgm%eg ﬁm@% %aigﬁlglaﬁ' QR0 %m a%o@pﬂ) to 4ot 25be

erein said l'ar ratio is
fron1about 500 to. about. .2500. 73 -20 NL)A Z | c9roo

WD 200 3 P 2003/ 26498 434 T
THegiEB A EBu e i O P Ao oo i g O R b on
hGH @6ndeftratida Hfom 2&5&90.14@@:111{5%0@@@@/&1.01‘ enmbodi nent 415

wherein said netal salt is sodium phosphate or .
pot assi um phosphate. 436. The process of enbodi nent 416

é"%&%&éﬁé Bf éﬁb%ﬁﬁ@%ﬁ@ﬁ&eﬁ%ﬁ@@ﬁi&%ﬁ&ﬁﬁﬁ@ Reeh €a)daid hGH has an
tassi um phosphate. 437. The process of enbodi ment 435
MNMW@meﬁm@wwﬂmﬁ@h@wﬁ%&%&nmuon|sfmm

about 10 mMto about 150 mM 438. The process of
enbodi nent 436 wherein said initial netal salt

The przesst stmbodimsnt 3&0Twhalsusaid @GHMcbucsatygion 5fomywbout 0.5
mg/ml to about 5 mg/ml.

The process of embodiment 381 wherein said hGH concentranon is from about 0.5
nig/ml to about 5 mg/ml.

The process of embodiment 368 wherein said chelating ageﬁt is provided in a buffer and

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

The process of embodiment 4369 wherein said cﬁelaﬁng agent is provided in a buffer and

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



439. The process of enbodi nment 437 wherein sald [ t|a
metal salt concentration |‘s g%om about 25 ARY S 00F
W020§g3 . 440. The process of "enbodi nent 438 V\,herel n
Pd42Bnitial netal salt concentration is fPERUSANGHRCLS
nmV to about 100 RIM 441. The process of enbodi nent 423
wherein after said contacting step (a) said hGH in said
buf fer has an hGH concentration fromabout 0.1 ng/m to
about 20 ng/m . 442. The process of enbodi nent 424

388. The mbeksebiendiddahier 368 wherhaGid gl %Qge(nﬁis p&@hdechﬁ‘h buferahd
buffer has an hGH concentration fromabout 0.1 ng/m to

whergip seid bpfferapdishid MBI Miiutaipeduedsnpérariiponmbaut 0@ 1o about

3500 %re g‘iﬁﬁ&h% {:gncentratl on is fromabout 0.5 ny/ni
t %ﬁf’i‘ 4. J-0 TANUARJ 3,10G WD 2004/ 031213
PCT/ US2003/ 026498 444. The process of enbodi ment 442
wherein said hGH concentration is fromabout 0.5 ng/n

389.  The prgcesp efiembpdingenti369 aiwreimbrid ghetptiog ssot ixcprouifedime buffg and
fter cont.acting, s d b
sS4 AR 0Bl FOPA RS SRS AR B

35°M&@§Hi¢[raﬁﬁa¢ﬂﬁésﬁe@@d)gl n after said contacting step (a)

said buffer has a "pH from about 4 to about 9. 447. The
pr ocess of enbodi nent 445 whérein sai d pHis from about

5to ut 7. 8. .The roce of enbo
390.  The Jrokessof RAfinkeal P88 T AOA LSS S50 BOHLE 6 bout
15°Clhe process of en‘oodl nment 423 vvherei n sal d nmetal salt

Is provided in a buffer and wherein said buffer and
said hGH is maintained at a tenperature from about 0C

0 |
391. The ?og%%scgt I0 %#693% nv?}?ej:%a%\%ﬁ g%éﬁ&graﬁ% I%l%)l)but to Q)%ut
15°qarovided in a buf fer and wherein said buffer and sal d
hGH is maintained at a tenperature from about 0C to
about 35C after said contacting step (a). 451. The
e o Hherb el %%%Mﬁ%%?%%‘“ﬂessﬁ%ﬁ for time
of frepapbditrighour fbdhbovtds kours.sai d tenperature i s from about
2C to about

393. The process of embodlment 369 Wherem said contactmg step (a) is conducted for a time

of from about 1 hour to about 48 hours

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

395.  The process of ‘emboldiment 393 wherein said time is from about 5 hours to about 15

hours.

396. The process of embodiment 368 wherein said chelating agent is provided in a buffer and

wherein after said contacting step (a) said hGH in said buffer has a volume from about 1
L to about 5000 1.



397.

398.

399.

400.

401.

403.

15C. 453. The process of enbodi nent 423 whe

rei
contacting step (a) is condycted for a timsﬁo@ iﬁﬁhﬁUAK‘f Q0T

about 1 hour to about 48 hots. -TANUAPR] cog- 75 it WD
2004/ 031213 PCT/ US2003/ 026498 454. The process of
enbodi nent 424 wherein said contacting step (a)

WO 20@dtR1éted for a time of from about 1 houquTéUSéBWG-WS

hours. 455. The process of enbodi nent 453 wherein said
time is fromabout 5 hours to about 15 hours. 456. The
process of enbodi nent 454 wherein said tinme is from
about 5 hours to about 15 hours. 457. The process of
The egmdmsﬁ ofentbodiRBEntbEY whsreafsmdrchslm aenttia ptavidpddi epuffer and

hGH.in said buffer | u from abou
whel ot S OB RSP b s BOde S PUBdEr AuRmspatom about

L toVMdeSSono af ter said contacting step (a) said hGH in
said, buffer has a volunme fromabout 1 L to about 5000
L. 459. The process of enbodi ment 457 wherein said

The Qg&gfof el n??@@%v?gr%%lmdtv%lu%?e Y tfroﬁt?e%%u‘r éOO ﬂ@c@ al?oTlla €500

rocess odi men erein sard volunme is trom

L. about 200 L to about 1500 L. 461. The process of
enbodi nent 69, wherein said contacting step (a) is
conducted in the absence of a mercapto conpound. 462.

The 18cdd¥ SCESH>ARher BDP WhBRH safSvolieTs Som Stjutl 200118 Gbéurd 500
step (a) further conprises contacting with said

L. chel ating agent followed by contacting with a nercapto
compound in the absence of said chelating agent. 463.
The process of enbodi nent 462, wherein said mercapto

A pranepoion dledra}asmgltm:ammrft b A infywritygprodyeed am seicsmbh@nmroduction

Smﬂ\”ﬂbsﬁ%&? at bl%ttla A 151 %entt%aﬁe i& 8%8 ls’%ainjng cellular

con&Qﬁéﬁt@)i 1Ee1;%o&(§§ b&rﬁ&%@@& eeP8E -

(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:

(¢)  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.



404.

405.

- 406.

407.

408.

409.

410.

411.

412.

mer capt oet hyl am ne, ditbioerythritol,

tris(2-carboxyethyl) phosph&&s hydr ochl ori de, ;1§Bﬁzﬁh@ﬂ)kfiﬂ D07

and cysteine in conbinati'onWi'th cystine. 464. The .
process of enbodi ment 463, wherein said nercapto
, nd conprises cysteine or cysteine in_conbination

\Vozm&ﬁgﬁﬂgystlne 465. The process of enbodlneﬁ?’Y§§myo‘;9
wherein said contacting step (a) farther conprises
contacting wwth said netal salt in conbination with a
nmer capt o conpound. 466. The process of enbodi nent 465,
wherein said nmercapto conpound is selected fromthe

The BH06dsP oFQsasHodinenf) 401 hdrdih tsgidl, mgﬂallkﬂt b sslected from the group
bet a- mer eapt oet_hanol , _dit hi ot hrej

consipiEe-af; q%yp alisal, anoq,]km @ia.sﬂ@ (s_ﬁlt a transition metal salt, and

Conmh&hgﬁgm&%&poxyethyl) phosphi ne hydrochlorlde
ystelne, and cysteine in conbination with cystine:
467 The process of enbodi nent 466, wherein said
ner cap ound ri.ses teine in
The BB R S PR GeE R 0 lg B By

consﬁfﬁ@@’ﬁ pRakinkhdhosphaR] ﬁcbtﬁksﬁlﬂi gleti®d) kdii phosihet, {ajum acetate,

further conprises contactlng with said netal salt

zinc ghdpridsaand epmbinntieatheregfiwi th a mercapt o conpound in the

absence or presence of said netal salt. The follow ng
is presented by way of exanmple and is not to be
The powsss abdmbedimenti 404 ahesin s3id métd slogesclsttednom the group

consigHE Bt bosint whgpl, SR aPRAF AL RET, sb i Wb

zinc EBI6HEE Gnd Borhbih&icap fHeteeBt | on are expressly i ncor por at ed
herein by reference. EXAVPLES Exanple 1 Decrease of
Trisulfrde IsoformInpurity of Growth Hornopne
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2036-trisul fide | evel was acconpllshed usi ng
consfising iof sadium phesphate hesvé@et 1 below) in the B-2036
purification process. Fermentation of.the reconbinant
E. coli expressing 77 10 - TANG A Rl 3vo WO 2004/ 031213
The Fiﬁéds&%(k&i&ﬁﬁéﬁﬁ 485 A3Beimamid metal st dusclacted dwor e group
S Pat. No. 5,849,535. The
Cmﬁl £g%§£é@%ﬂ8ﬁ“%kﬁcgarification steps.(all steps
conducted prior to obtaining Retentate 1 in flowhart 1
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bel ow, e. all resuspensi on and honogenj zat.i
Thepesephalisiment HDOThoREe S B o 1o (3. sad 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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carried out as described in ghe acconpanyi gér%? ANU’\'RV SWOF

| owchart 1. Follow ng the first

ulirafiltration/diafiltration step, the product was
wop«no&m&ms in 25 nM HEPES, pH 7.0 buffer (-150 dor@bo@izesos

protein concentration of 3.7 g/L. The tenperature o

t he product solution was cooled to 2 to 8C and it was

treated with a I11& volunme addition (-15 L) of freshly

prepared 200 MM Tris, 20 mM cysteine, pH 8.0 buffer

that had been cooled to 2 to 8C. The B-2036/cysteine

sol ution.was maintained at 2 to - 8C and ni xed for 174

413. Theiphstle@Sof eHBSdJHieﬁttMO%Vh‘éﬁ?ﬁJ §aMeﬁPMﬁQg fodided id 29
using MIlipore Biomax 5 wultrafiltration rre ranes and

diafiltered against a 6X volune of 25 nmM HEPES, pH 7.0.

414. Th-ggw(f'oceg er lng)' H%}glag{ @q i@]\.%e%iﬁ(]{ %ﬁzﬁt&%be%gr oug&fetr.h ©

described in fl ovvchart | bel ow. Before t he cysteine

415 [ ncubatcg_o he. B 036/tr| sul fide | evel was neasured to
- Thgpropess ofepthodsmenHidwhergimhefpr seid cortacting sipm(adyraidangial salt in

idrse At dsQA
. (decre as',S gg 1%13 mzn%ﬁéﬁg%d%&ggﬁﬁ?ﬁgf\%ab% @f E%R)%S%OO mM.

2004/ 031213 PCT/ US20031026498

___________________

416. Th'e;ri Rﬁ'_ef,s' of” entboﬁme{}t /-H'éwvheri\lfl beforeﬁaugcémtaézlﬂg stip Kaf}) s(a}d.-raé]c%ldaﬁ in
saml bdﬁfeﬂhasldn jnitial maalisaly conceritfatiGm fidém Hout DmV to about 500 mM.

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

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

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

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

422.  The process of embodiment 414 wherein said buffer is selected from the group consisting

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

423.  The process of embodiment 400 wherein said growth hormone comprises a polypeptide
hGH of [SEQ. ID. NO.2].
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424,  The process of embodiment 401 wherein said growth hormone comprises a polypeptide
hGH of [SEQ. ID. NO. 2].

425. The process of embodiment 407 wherein said metal salt cofnprises sodinm phosphate.
426. The process of embodiment 408 wherein said metal salt comprises sodium phosphate.

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

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

429. The process of embodiment 423 wherein said metal salt in said buffer and said hGH

before said contacting step (a) have a molar ratio of moles of metal salt to moles of hGH
from about 300 to about 10,000.

430. The process of embodiment 424 wherein said metal salt in said buffer and said hGH

before said contacting step (2) have a molar ratio of moles of metal salt to moles of hGH
from about 300 to about.10,000.

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

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

433, The process of embodiment 431 wherein said molar ratio is from about 500 to about
2500.
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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 Whérein said initial metal salt concentratioq 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 s:alt; concentration is from
abotit 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.

444,

445, The process of embodiment 413 wherein after said contacting step (a) said buffer has a
pH from about 4 to about 9.

446. ‘The process of embodiment 414 wherein after said contacting step (2) said buffer has a
pH from about 4 to about 9.

447. The pr'oaess of embodiment 445 wherein said pH is from about 5.5 to about 7.5.

448. The process of embodiment 446 wherein said pH is from about 5.5 to about 7.5. -

449, The process of embodiment 423 wherein said metal salt is provided in a buffer and
wherein said buffer and said hGH is maintained at a temperature from about 0°C to about
35°C after said contacting step (a). |

450. The process of embodime;@t 424 wherein said metal salt is provided in a buffer and

wherein said Buffer and séid hGH is maintained at a temperature from about 0°C to about
35°C after said contacting step (a). o

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

452, Thé prbcess of émbodjment 450 wherein said temperaturé is from about 2°C to about
15°C.

453.  The process of embodiment 423 wherein said contacting step (a) is conducted for a time
of from about 1 hour to about 48 hours. ’
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463.
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The process of embodiment 424 wherein said contacting step (2) is conducted for a time
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 (2) said hGH in said.
buffer has a volume from about 1 L to abouit 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
|

" The process of embodiment 69, wherein'said contacting step (2) 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, tns(?_-carboxyethyl) phosphme hydrochlonde

cysteine, and cysteine in combination with cystine.

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

cysteine in combination with cystine.

465. The procéss of embodiment 137, wherein said contacting step (2) further comprises

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

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

cysteme and cysteine in combination with cystine.

467. The process of embodiment 466, wherein said mercapto compound comprises cysteine or

cysteine in combination with cystine.- -

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

absence or preésence 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, magazinés, 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 QGHA) with Mercapto Compound(s)

Reduction of B-2036-trisulfide level was accomplished using Retentate 1 (see flowchart

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

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

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

percent. Immediately after the cysteine incubation, its level dropped to 2.0 area percent
(decreased by about 46%).
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PROCESS CONTROLS

PROCESS DESCRIPTION

UNIT OPERATION
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Decrease of Trisnlfide Isoform Impurity of
Growth Hormone Antagonist with Chelating Agent(s)

Referring to flowchart 1, 165 Kg of frozen GHA cell paste cell paste were added to
~1013 liters of 150 mM Tris, 5 mM EDTA, pH 7.2. When the cell paste had finished thawing
(determined by stable Assp readings) the mixture was passed ﬂnough a Niro homogenizer at
950 4/~ 50 Bar at a nominal flowrate of 250 /hour. The homogenate was collected in a tank
where the temperature was maintained between 24 and 33°C. Ammoniuin su]fate 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 throngh
a filter train consisting of a “delipidating” filter, ‘depth” filter , and a 0.2 pm 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 petcent. The resulting material was then processed to '
bulk intermediate using the procedure outh'ned in the flowchart of EXample #1.

By comparison, samples from lots processed by ﬂ1e above-noted procedure (but without
the EDTA component (chelating agent) in the 1ys1s buffer and without cysteme 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

Pecrease of Trisulfide Isofoyrm Impurity of
Growth Hormone Antagonist with Metal Sali(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 Assy readings) the mixture Wes passed through a Niro homogenizer at

950 /- 50 bar at a nominal flowrate of 250 Vhour. The homogenate was collected in a tank
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where the ’[E_II}ESE{‘?I_U.{_%_ %s mgin{agix%eg @e%e%g &3 agd%?CSAnﬁlonﬁm fulf-e0end 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 throﬁgh a liquid/liquid, solids discharging
centrifuge. The top phése 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 pfocessing 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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Impurity of Growth Hornone Antagonist with Chelatintr

3 ru

PROCESS DESCRIPTION

PROCESS CONTROLS

Agent (s) Referring to flowhart 1, 165 Kg of frozen
liters of 150

cell pas

te cell

m Tris,
flnlshed
the n x§

5 MM EDTA, pH 7.2. \Wien t:he cel i

t hawishs
urseR

....................

paste

(detier gned by stable ASSo—:ragadl ngs)

ﬁ%sw-passed‘ thgough a Niro horfo
950 +/ - ES(EFBgr-‘:at a no-m‘éﬁgl Jl.G\M ate of 25

homgw@b@%g%ollect@ﬂ@nm £8nk where tBEE 2

t enpe;@iu,rl@gisf imai nt aaunga
sul f at®" &n EG

4600 Wef &%

for 60 $208m nuties andi.idie
by pagsBagsthe sol uti oﬁﬁh@@ﬁ@:ﬂ I i qui d/ lng d,

di scha}&@

9.

cen‘trlfug EET

desi reﬂlm}ﬁﬁ)ﬂ’u&t and vva%fg

a fil teE 38 consi sti §§c§

qulhbra

o

t 6se5

Ll.l

s &
£

:!

g&gi and fil {€ked

" dept H*--frirtters and a 6:2- Pt 1 tef .
(obt ai nediafter top phase fi Etratl on;

was coIIthed in three

____________________

each Weréeé anal'yZed for {B 20367 deés-phe.

rangede froggs 2ito 6.
furtheﬁ pr o SSIhg accor
he 5B- 2686

Ret ent} a@%

reduceg

I’l

Polymeric Strong A
(Toyopeart Super Q-

Resin Type:

u_ll

25 mM MES, pH 6.4
25mM MES, 7.5 mM
5 M HEPES

Ambient

Linear, 51-68%B, 1
0.2 y filtration of pool.

 Pool conditioned with 0

Gradlent:
‘Buffer A

Temp:

UNIT OPERATION

Ultrafiltration; Diafiltration

Retentate 1

Second Ion Exchange
Chromatography

Eluate 2

S

{(Millipore BIO!

| Molecular Wt. Cuitoff;5000 kD

Polyethersilfo

I Membrane Type:

100 mM HEPE;

7

"Diabuffer:

Diavolumes:

3 ared perceft.
ql ngto flébwchart |
des-.grg IuEveI t
32 ThFE$ furt h‘E

003a

ase m xt ure vvas m xed
phasesiZer e resolived
solii ds
Qm phase COI’E%I ned t he-
tthUgh
izle! i pi dat l&lg" filter,

The*fiitrat g
see fl ovvqhart 1)

-

Thé Tevels

For : c@parl son,
£ &furtheri

a

bran P 0.45/@2

21 Teflon Bottles
~18L
-70°C

T G

Filter:
Container:
1 Fill Volume:

sepatate totes and sanpl es of

per cent-

Temperature:

|
I
1]
(3
I
|
l
v

~.Second
Ultrafiltration/Diafiltration

1A
Retehtate‘ 2

8.

Permeate
«—(Waste)

4

B-2036 Bulk Intermediate

%i‘?%/%er 8 2 The

ﬁ/@en 24 andB@Eanﬁ@hl um
Ed tio the I
to fon:maaeoncentratlon of 10%(vv/vv) of b
conpounds.2 The riesul ti ng.t
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- reduction of B-2036 des-phe | evel was achi eved by e
product collection paranetergg of the second:ﬂﬂboﬁtznnh&ﬁ§f BnoT
exchange chromat ography step. Wien the |ysis buffer

WO 20p4933Héd EDTA and the coll ection procedur eBCHIS10pH0I6¢N3

exchange chr omat ogr aphy step were conduct ed,

- B-2036/ des- phe levels of 0.3 are a percent were
obt ai ned as conpared to the final process levels of 4.6
to 16.2 area percent (mean = 10.2 area percent) for
B-2036 | ots, (n=10) processed w thout EDTA (e.g., 150
mM Tris, pH 7.2) and w thout the above-noted coll ection

rocedures. Exanple 5 Decrease of Des-Phe |soform
Eﬂﬂmﬁﬁgurity of Gowth Hornone Antagoni st with Mt al

Salt(s) Referring to flowhart 2, 165 Kg of frozen cel
M‘__eﬁﬁsiﬁej:ﬂlﬁbmmmaﬂded to -1013 liters of 100 nmM
il bADEY wi ing\Wrent§)he cell paste had

finished thawing (determ ned by stable A550 readings)

I sy bl koo s 11
fiters "géﬂi’ Llé%o% BRI EYeA B 725 Whear tharcell st hed) firishsdrthaveing
(detern@he PRstdAIN ALY, realitfs)AERGRMA V@a’s"%ee‘&gﬁ{?’ggﬁ g%ﬁcglﬁcg%c;ﬁgﬂger at -

where the tenperature was nai ntal ned WEeen
950 +/3§tBarmﬁ@nm@nﬁ Slowiate of 25/ REG The thogerate wadealletted frhe tank -

. i ) .0, f an copgen i an_of .10% (v
whers HEREhferlek ol ud i Beeeb PRGN S8, AluBoniiy sl g Bbo-
4600 wirz exdddoto 6@- IyRAle MhiRtilr€ 30 doch hhAcdltesen BNABSIWADN 8F both
resolved SSi the sol ution_through a. _
compolni, Phf P o BRs e EH R dor QBEel Pingie, andifeen pse
hases Phérs Gesohial & | 18R t iR WRS s Rk o
e D et o Py By oldiBl (ROARY S HAAOQIES oA Pehibins
centrifugee | The o Py centaipes theqdesitehprpduet pndewas cabldoted end filtered
i . £ . tce. . J t . ):t € .
froueh s v LU 8 LR 4681 A b AR e
The ﬁm%(Qﬁ@@eéh@.ter'l’lhB theseefifiratiamgeed floveshaft. D) tvas QoMectadeia three

n For. _coppari son, farther ssi.ng.accor di ng.
s SHF T eS USEL SR ot RS A0l
from 3tDtd)6.8 aseneferceper B onhrift®] Gthdt frodessiipl stch Iflowchart 1
furth regucéloq%%% 5}6036/353- he | evel was achieve bﬁ%ﬁhe
THPORSE (hecBrA08R tdeemi drvahia F srRaeremt A Refratated.orfiis further
reductidfl o B-2036 ABN.HR: LREICHRL LU0y ﬁ‘k%?oduqy\g@féc{iﬁ? Ar¥RétSrs of the .
_buffer included sodi um phosphate“and the co %ctlon '
secondinipnegehagge efromstospby . Wwn dhe haisgutichinohdedEPEprand the
llectioh§foctir gt T - eV Ofs - .
ol SRR, NS Bl 00 A 58 O L s
phe leystsof @sare e veicentoferd obtained ?lﬁcommreeleto pibe Eealfprocess levels of 4.6 to
16.2 area percent (rpea;l = 10.2 area percent) for B-2036 1_0ts, (0=10) 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 Sali(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



(mean = 10.2 area percent) for B-2036 |ots (n=10) .
processed w t hout sodi um.phggphate (e.g., 153—Qrﬁ71:(‘ﬁ’N§),Ae“'f K007
H 7.2) and wi thout the above-noted collection
WOZ"“E‘?"'&@édures. Exanpl e 6 Decrease of Des- PhePfEyPHi0aP26498

I npurity of Growth Hornone Agonist with Chel ating
Agent (s) Suspend fresh or frozen reconbi nant cells
expressing growt h hornone agonist in a buffer
contai ning EDTA. Then disrupt the cells either

950 +/- S(clrat £ hednjhabflo@rapy ¢RX599/hsuic Thahombgemaigeniszelleder inor tank

artially in a process suc st i ¢ shock. or
where the E%@i?éﬁ@%’ﬁ% %ntmélpfé Rl cwg] %ﬁ%;}]%?ﬁi% g et PEG-
4600 werd REfkd ROHA! S'S%%W W!ﬁgﬁcﬁcéoﬂéénﬁﬁﬁ&}’ of WosP (RRA of both

extraction, I qui entrifugation, or '
compoundsi The meilting tiRuphdsy ntikterearsrmied iy 6)- ér ingwitasfand itepni these

phases X FROBSA0D BRbRa s RReh ol & bR d it tareing

centrifiugel IBE Qo ghaR Edrtaingd theQQMED plidheO AR A2 Holtcted biid Mierdd
Salt(s) Suspend fresh or frozen recophi nant cells

through a S Ea PORFIREAE h-IRIPIdEHREAYBRISTAP fltch i g2 um filter
The Sl Yol SR TepBOSRIRL Sng HEUSRP vl inBAd for B-

conple y a process “such as honpgeni zati on,
2036/des-plie. fliret lesitls yrangedafrgmog@gs S eleaapercamtoFor cahpreicowr further

processin 65541 16 it 8 SR b1 Lo B G BARLLTDS aren

percent oEREtemEHei 20 MThis Qlritdf Fdddetich Fao3d/dght devel das hihidvedbiyahe
Purify the agonist by a series of liquid

product celctinh Pagagitty fellogying thypsecond; aigpqeshangs chiggaiostgphy step-

When thed 3060834 2 RELLHRANRILR2E8 488 miBledtin PrdctBes bfSthe docofd .

process for decreasing“the amount of an inpurity ,
ion-exchange ¢hroattdgmanhe ctapb wereneondystest e Bo36fdearphe devech of 88nrse

percent v%gltc]%ga?{#dﬁés gcg%%ap&io Id 8¢ |' é%ﬁcg:g{si]lg@%% ég 'Eg(f't(f h&9 HQShercent

ess conpr
(mean = 10.2 area percent) for B-2036 lots (n=10) processed without sodium phosphate (e.g.,

150 mM Tris, pH 7.2) and without the above-noted collection procedures.
Example 6

Decrease of Des-Phe Tsofors Tmptrity of
Growth Hornmone A gonist with Chelatine Agent(s) :

Suspend fresh or frozen recombinant cells expressing growth hormone agonist in a
buffer containing EDTA. Then disfupt the cells either complétely by a process such as
homogéniz;tion,' or partially in aprocess such as osmotic shock or freezé/thaw to release the -
growth hormone agonist. Then isolate the disrupted solution by two-phase éxtractiop,'
solid/liquid centrifugation, or filtration. Purify the' agonist by a series of liquid
chromatography steps.



(a) contacting with said inpurity under suffi EI
k'

conditions a nereapto conpggnd to decrease
wo 2@fy03phgl i npurity, wherein said inpurity is
i sof orm of said pol ypeptide. 2. The procegngFb&ﬁKﬁ&8§
farther conprising the step of: (b) grow ng said host
cells to produce said pol ypeptide, wherein said grow ng
is conducted either before or during said contacting
: step (a). 3. The process of claim2 further conprising
-!Egﬂiihe step of: (c) purifying said polypeptide to yield a
purified polypeptide. 4. The process of claim3

Decreas¢ of PésePhecksoforindimpyrithef st ep of : (d) pegyl ating said
Growth flormpned cpuisywith Meatal. Safi(s) The process of claim 2 wherein

sai d mercapto -conpound is selected fromthe group
Saspead Stk gr Gbzailetdrhisifant gl aiphdssing growth hormone acromst ina

buffer qu%gélg&gt%gi}{l%ﬁg;w%o Tapx? hﬁtsrg{@? %{é;ﬁ%ﬁ g}ther completely by a process
such as B&h§ée%1z§ﬁ‘61p Qﬁ'm& Jin BRPSREY Hieh Y GER6H Hdcl@r freeze/thaw to

cystei ne, d cysteine’in conmbination wth cystine. 6.

release thhegrpwic églsmme aglonistn Thentiselaterihs adisrupied capition donperrRbpse
extrac‘uons sc?x%{]%%«? ge Eléf& t{OpleOIgﬁﬁ Eor% %Sthé Q%hn?s]ft bﬁ"'ﬂ :Igétngf of liquid

one, a- nercaptoe I ot
dnmnmm@ﬁﬂ@pt@ethylanrne d|th|oerythr|to
tris(2-carboxyethyl) phosphine hydrochloride,
eysteine, and cysteine in conbination with cystine. 7.
The process of claim5 wherein said nercapto conpound
conprises cysteine or a conbination of cysteine and
cystine. 91 -TA NO A fzy & D~ WD 2004/031213
PCT/ U52003/ 026498 8. The process of claim6 wherein
sai d mercapto conmpound conpri ses cysteine or a
combi nation of cysteine and cystine. 9. The process of
claim7 wherein in said contacting step (a), said
trisulfide isoformis contacted with said dysteine or
conmbi nation of cysteine and cystine for a period of
time sufficient to decrease said anmobunt of said
trisulfide isoformby at |east about 10% 10. A
process for decreasing the amount of an inpurity
produced in reconbi nant '

g\[ &{’DD?



production of a growth hornone antagoni st polypepide i
genetically nodified host ge@lls containing &BI&MU%&# Q\ﬁOD:F
-component (s)', the process conprising the st eg of : sag)
WO 20040343 ct i ng a chel ating agent under suffi cf@HpS2003/02639
conditions with (1) said inpurity, (2) said growth
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
What is claaméd issul fi de i soform of said polypeptide. 11. A
process for decreasing the anount of an inpurity
1. A ploeduced a&rerafaﬁ% his) %ﬂ#ﬁm BF Qd Uiy Plodesl MBediingne
ntagoni st pol ypeptide in genetically nodified host
prodedtion. afengrawihi ingmowd dnidganist potppepside (s yonetitpdlypredified host
opprising the .st of: .(a) contacting a netal salt
celﬁhtggproscﬁf oapgﬂpgg%ﬁgepto ions with (1) said inpurity,
(@) S@obStaBiVvith QidTeRguraRt @denisaificRat \paditibtiea fdjcapto
said cellular conponent(s) and _((14) ~conbi nati ons
t her e PmpguRfde dagrease saf amonhed said HFHOWEYd | npurity,
wher ei N Sabdinl JRUEbinlia Richias Wokbuflfod sipelypepidssal d
pol ypeptide. 12. A process tor decreasing'thée anount of
an inpurity produced in reconbi nant production of a
r.owt h 210) nt agoni. st pol ypeptide in genetically
2. Thfgrgfﬂcf" Tseog% Laélg{iefmg%elrfgm%%sﬁ?%@ﬁfng Oc?:'el | ul ar component (s),
tbe proceis saidhosi @l jrbducetsaid polypeptildy wWiesRl sadDgrotwing
92, In WO 2004/ _0312_%%_ PCT] US20Q3/ 026498 é’z%) contacting
a chelaePrycisd sither hpfges ordyripg s31¢ FENAGHESIEPENs with (1)
said inpurity, (2) said growth hornone antagoni st
pol ypeptide, (3) said cellular conponent(s) and (4)
3. The praviesrenf daim % hdbaepmposidg testepeofsai d  anount of sai d

I purity. 2| %hﬁ PRV ~phe i sof orm of
safd p%i yzegt%lglgg&y; .eh&%?@ca SS F%S?D@g(éﬁtgﬂg'si ng the
anmount of an inpurity produced in reconbi nant

4, The process of claim 3 further comprising the step of: ‘

(d)  pegylating said purified polypeptide.

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

cysteine, and cysteine in combination with cystine.

6. The process of claim 1 wherein said mercapto compound is selected from the group
consisting of sulfites, glutathioné, 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.



= production of a growth hornone antagonist p p i de
in genetically nodified-hostgqcells contai nﬁpé xt a'i"l\j Sro07-
conponent (s), the process conprising the step of: (a)
WO 20@0031248t i ng a netal salt under sufficient CRIWU$20031626498
with (1) said inpurity, (2) said growh hornone
“ant agoni st pol ypeptide, (3) said cellular conponent(s)
and (4) conbinations, thereof to decrease said anount
of said inpurity, wherein said inpurity is a des-phe
8.  The9r&del of cladl 6 Rl ey Igﬁcapt@-@omﬁmﬁﬂ%ﬁ@%sésoéysteme or a

decrea3| ng the ampunt of an inpurity produced in
cpabiEate reysteipe edifyslinen of a growt h hor mone pol ypepti de

in genetically nodified host cells containing cellular
conponent (s), the process conprising the step of., (a)
9. The mrecets mii;:lam(mﬁhéiémﬁg saﬂe;ﬁhtauﬁltg&d‘te;sﬂaj fslaﬁll ﬁﬁlﬂﬁde isoform is
condl i 0 said. impu (2) rowt h,
fgoﬁ%asfsma &F cpmpinglignyo &Y qu*aqn BtResipd of
ﬁ%@s&fﬁ&mﬁoﬂtﬁe&@ésb QBR dhGE e shif tﬂﬁﬁﬁ%@fo?ﬁ'b? 'ﬁq@éé@tabéﬁt
said Iinpurity, wherein said inpurity is a
10%of or m of said pol ypeptide. 15. A process for
decreasi ng the anount of an inpurity produced in

reconmbi nant production of a growh hornone pol ypepti de
10. A rprgmetf’mc dbdrgasﬂﬂgdhélz&ﬂothsif mﬁlmﬁuntgqfrb&mdng feebﬂnhinant

.Lh
SEONERES P i S RBS S EB PR s ol R hos
céild &bn(téliﬂm% 3blBhlar b(b’ﬂi}bﬁﬂeh‘b(s) 3 r&ﬁéﬂ:oﬁibﬁ%h tﬂé%’ééﬁ%
pol ypept | 3) said el u ponent (s) and 21) .
combi(®at i A grae‘@ﬁlatmg @é@t @aé@ Ec&nﬁmmmfwﬂs dcpaid

rity, .
L’rCT:p'i' :J UISZ%IO??l %9@ éonﬂ%g | npur 0%(29?6125%)% ﬁ’g said
i soform ofce&darobopprym@b iagid (4)9¢10n7bﬁ\NLtiAns ecea‘flm)ﬁemme said

2004/ 031213 PQT/ US&OOSlOt%6498 SEQUENCE LI STING <110>
Lyl e

wherein said impurity is a trisulfide isoform of said

polypeptide. f

11. A process for decteasiﬁg the amo.untw’(')f ‘an impurity produced in recombinant
production of a growth hormone antagomst polypeptlde in genetlca]ly modified host
~ cells containing cellular component(s) the process compnsmg the step of:

(a) contacting a metal salt under sufficient conditions with (1) said
| Impunty, (2) said growth hormone antagonist polypeptide, (3) said
cellular component(s) and (4) combinations théreof to decrease said

amount of said impurity,
" wherein said Jmpumy is a trisulfide 1soform of said

polypepude

12. A process for decreasing the amount of an impurity produced in recombinant
production of a growth hormone antagonist polypeptide in .geﬁeticaﬂy modified host

cells containing cellular component(s), the process comprising the step of:



<120> Method for the Preparation of Human G A
Hor nmone and Antagoni st Ther@of Havi ng Lomef—jﬁg%“’\ﬁ?*‘gkf olel
WO 200803 asm I npurities <130> 161765. 00520 <15
60/ 406, 553 <151> 2002-08-28 <160> 2 <17og5“r3 SPLHE T
W ndows Version 4.0 <210> 1 <211> 191 <212> PRT <213>
Hono sapiens <400> 1 Phe Pro Thr Ile Pro Leu Ser Arg
Lea Phe Asp Asn Ala Met Lei Arg 1 5 10 15 Ala Asp Arg
Len cgn %f’ Asp Thr Tyr. .G n Gn The Gu 20
25 3 GI G 3 Cop Eﬂbﬁ%?nw%dea%fﬁeeﬁt equslitiops vagy (1iseid
Len G n Aﬁﬁpxﬂm( 22iOzrBRitGiStmbiE 2t
G u Ser E Tﬁ Pro Ser Asn Arg %%%&a%o%%pggf égsald
Thr A n GP ulay comppnend(s) mh(@ogmbmanmufhmgf td dedBedsesaid

65 70 75 84 Gn Ser Trp Leu Gu Pro Val
G n The Len°“$§9§5@%‘4ﬂ%%5 90 95 The Ala Asn Ser Leu

Val Tyr Gy Al wheSein saidimBarity Asadedathe I36ForASHT safQRIsBtide.
110 Leu Lea Lys Asp Leu Gu Qu Lys Ile @n Thr Leu Met

Gly Arg Leu 115 120 125 Gdu Asp Ay Ser Pro Arg Thr
13. AQprodehs fdd Bedrd¥SinkYhe QIHOU-EW £ T 1I§§l[r1ty 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:

(@ contactmg a metal salt lmder sufﬁclent condmons with (1) said

Almpunty, (2) sa1d growth hormone antagonist polypeptide, (3) said

cellular component(s) and (4) combmatlons thereof to decrease said

amount of said impurity,

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

14. A process for decreasmg the amount. of an 1mpur1ty produced in recormbinant
production of a growth hormone polypepnde in genehcally modified host cells
containing celtular component(s) the process compnsmg the step of:

(a) contaotmor a chelatmg agent under sufficient condmons with (1) said
Almpunty, (2) said growth hormone polypeptide, (3) said cellular
component(s) and.(4) combmatlons thereof to decrease said amount of
sald lmpunty, A
Wherem said impurity is a des—phe isoform of said polypeptide.
15.

A process for de:c:reasing,'r the amount of an impurity produced in recombinant
production of a growth hormone polypept1de in genehcaﬂy modified host cells
containing cellular component(s), the process compnsmg the step of:
(a) contacting a metal salt under sufficient conditions with (1) said
impurity, (2) said growth ‘hormone polypeptide, (3) said cellular
component(s) and (4) combinations fhereof to decrease said amount of .

said impurity,



130 135 140 Lys The Asp Thr Asn Ser Hi s Asn p p
Ala Leu Leu Lys Asn Tyr- 14%3150 155 160 G_fDe{fzm\JAE‘f ATO 7
Tyr s The Asn Ala Asp Met Ser Arg Val Ser Thr Phe 165
| WO NMBBIAYS e Arg Thr Val Gn Oys Arg Ser VETERe3ERGH9s
Ser Cys Ay Phe 180 185 190 <210> 2 <211> 191 <212>
PRT <213> Hono sapiens 95 10 Se~, wAP,-V WD
2004/ 031213 PCTI US2003/ 026498 <400> 2 Phe Pro Thr Ile
Pro Leu Ser Arg Leu Phe Asp Asn Ala Met Lau Arg- 1 5 10
15 Ala H s Awjeteuisald impGity it @ desAtha ifemAsisaifipolyppptidd. n
GQu Phe Au 20 25 30 Qu Ala Tyr Ile Pro Lys Qu Gn
Lys Tyr Ser Phe Leu G n Asn Pro 35 40 45 A n Thr Ser
Leu Cys Phe Ser C1u Ser Ile Pro Thr Pro Ser Asn Arg
50 55 - 60 Gn Qu Thr An An Lys Ser Asn Leu G u Leu
Leu Arg Ile Ser Leu 65 70 75 80 Lea Leu lle G n Ser
Trp Leu Gu Pro Val @ n Phe Leu Arg Ser Val 85 90 95
Phe Ala Asia Ser Leu Val Tyr Ay Ala Ser Asp Ser Asn
Val Tyr Asp 100 105 110 Leu Leu Lys Asp Leu Gu Qu
Gy Ile dn Thr Len Met Ay Arg Leu



" 115 120 125 Gu Asp Ay Ser Pro Arg Thr @ ] D0 T
Phe Lys dn Thr Tyr Ser 1309435 140 Lys Plﬁ—ﬁ;g—’lfl?ﬁ’m‘ay
wo 20850319¢r H's Asn Asp Asp Ala Leu Leu Lys Asgethifé2003k¢hR408
150 155 160 Gy Leu Leu Tyr Cys Phe Arg Lys Asp Met
Asp Lys Val GQu Thr Phe 165 170 175 Leu Arg Ile Va

Gn Cs Arg Ser Val Qu @y Ser.Cys Ay Phe 180 185
190

SEQUENCE LISTING
<110> Lyle

<120> Method for the Preparation of Human Growth Hormone and
Antagonist Thereof Having Lower Levels of Isoform Impurities

<130> 161765.00520

<150> US 60/406,553
<151> 2002-08-28

<160> 2

<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 191

<212> PRT

<213> Homo sapiens

<400> 1

Phe Pro Thr Ile Pro Leu Sér Arg Leu Phe Asp Asn Ala Met Leu Arg
1 " 5 ‘ 10 15
Ala Asp Arg Leu Asn Gln Leu Ala Phe Asp Thr Tyr Gln Glu Phe Glu
20 : 25 30
Glu Ala Tyr Ile Pro Lys Glu Gln Lys Tyr Ser Phe Leu Gin Asn Pro
35 40 45
Gln Thr Ser Leu Cys Phe Ser Glu Ser Ile Pro Thr Pro Ser Asn Arg
50 55 60
Glu Glu Thr Gln Gln Lys Ser Asn Leu Glu Leu Leu Arg Ile Ser Leu
65 70 75 80
Leu Leu Ile Gln Ser Trp Leu Glu Pro Val Gln Phe Leu Arg Seér Val
' 85 90 95
Phe 2Ala Asn Ser Leu Val Tyr Gly Ala Ser Asp Ser Asn Val Tyr Asp
100 105 110
Leu Leu Lys Asp Leu Glu Glu Lys Ile Gln Thr Leu Met Gly Arg Leu
115 120 125
Glu Asp Gly Ser Pro Axg Thr Gly Gln Ile Phe Lys Gln Thr Tyr Ser .
130 ' 135 140
Lys Phe Asp Thr Asn Ser His Asn Asp Asp Ala Leu Leu Lys Asn Tyr
145 150 155 ' 160
Gly Leu Leu Tyr Cys Phe Asn Ala Asp Met Seér Arg Val Ser Thr Fhe
165 170 175
Leu Arg Thr Val Gln Cys Arg Ser Val Glu Gly Ser Cys Gly Phe
' 180 185 190 :

<210> 2

<211> 191

<212> PRT

<213> Homo sapiens



WO 2004/031213

<400> 2
Phe Pro
1 .
Ala His

Glu Ala

Gln Thr
50

Glu Glu

65

Leu Leu

Phe Ala

Leu Leu

Glu Asp
130

Lys Phe

145

Gly Leu

Leu Arg

Thr
Arg
35

Ser
Thr
Ile
Asn
Lys
115
Gly
Asp
Leu

Ile

Ile
Leu
20

Ile
Leu
Gin
Gln
Ser
100
Asp
Ser
Thr
Tyr

val
180

Pro
His
Pro
Cys
Gln
Ser
85

Leu
Leu
Pro
Asn
Cys

165
Gln

Leu
Gln
Lys
Phe
Lys
70

Trp
val
Glu
Arg
Ser
150
Phe

Cys

Ser

Arg Leu

Leu Ala Phe

Glu
Ser
5 5

Ser
Leu
Tyx
Glu
Thr
135
His
Arg

Arg

25
Gln Lys
40
Glu Ser

Asn Leu
Glu Pro
Gly Ala
105
Gly Ile
120
Gly Gln
Asn Asp

Lys Asp

Ser Vval
185

Phe
10
Asp

Ile
Glu
val
90

Ser
Gln
Ile
Asp
Met

170
Glu

Asp

Thr

Sex:-

Pro

95

Asn

Phe

Thr

- 60

Leu
75

Gln
Asp
Thr
Phe
Ala

155
Asp

Leu
Phe
Ser
Leu
Lys
140

Leu

Lys

z

Ala
Gln
Leu
45

P:r._‘o
Arg
Leu
Asn
Met
125
Gln

Leu

val

Gly Ser Cys

Met
Glu
30

Gln
Ser
Ile
Arg
val
110
Gly
Thr
Lys

Glu

Leu
15

Phe
Asn
Asn
Ser
Ser

85

Arg

Asn

Thr
175

Gly Phe

190
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Arg

Glu )
Pro

Arg

Leu

80

Val

Asp

Leu

Ser

160
Phe



