WD 2009/ 033024PCT1US20081075403 BI OLOG CALLY ACTI VE C- TERM NAL

ARG NI NE- CONTAI NI NG PEPTI DES FI ELD OF THE | NVENTI ON 5The present invention
concer ns t hg osgpaisaki on, identification and characterlzg&tggm&hnggglve
pepti de fragments from peptones. BACKGROUND OF TI I E | NVENTI ON

flydrolysates of animal and plant tissues are often added to culture nedia
for prokaryot k) ane1eRKRWRE ISy £ &4 ERMINAOAR MINIRIKECORH A IRYRBES AR ks
reconbi nant protern prouu0t trter.—Thus, peptones tromuadiverse sources hav
been wi dely enployed in cell culture nedlun1fornulat|ons to enhance cel
culture grow h, longevity and proguptOrTIE INVOWRYRHN their presence as
nmedi a additives for production of therapeutic protelns presents several
chal | enges due to.their undefined nature . . . The yse of . .
ol der i ved comSamERY TS ISR SirpRgoR dfergBHE PO R eriation o

15t her apeut i g&tipé péptida srafyerr@nw@ipe@onsel | s can cause viral, nycopl asnma and
prion contam nations (Kallel ci al, D otechnol. 95:195-204 (2002)). The
effort of avoiding the use o ni N r incell culture
media i s supported by both éé?gdc B$ugﬁ(hﬁﬁgl 53{"TBI(E&?IR{)&ory authorities

(Castl e and Roberisfieslysalde\o! aldimal and@@ﬂdssu&sgmé-&imlﬁlacc(t]a%gﬁl)l); meBipRlI serum
has been successfully ellnlnateg fromnedia in the past decades and 70
most of the FEHIPEE EHEFYPUGSEE 1P QO@éwPlﬁc‘élamag%r%q EPPPIPEY PIRTIB AL ey .
Bi ol . St and. i189: 1387 -pep®Res(FeHP A brse FHAVRY Blive Hct&?wﬁié’lyte%blé@dm &tlleduﬂulf ree media
often results in a loss of cell growt h and roduct|V|t% (Lee et al

Bi ot echnol . BYligyfgmylaigggio)enhance cell cufigregrowthylopgeviy grepdwsiiditn| eveeis

(al so known @si; PRRECOSSHedh idithRAUE D Mcttest thddaBlid prtlds Wle Ve diy g, RS
nutri-ent additives because sone of thenlcan be considered protein-free
(Burteau et dillengendugite pheir@apielinpdpatugi ol . - An/tn. 39(7):291-296 (2003)).
Pept ones for cel lygulLure Al L YRY LAY FRANT AC TR R RRZKTBLD Gy bR et T on
of a variety of biological ased st arklng mat erial s: ani ma I ssues;

m | k- derivedhpﬁwdmctmoumbcmaon@amm@ns aulls pkamtesustheirgle neyalplasfiheetd gfrion
peptones is enEen f ;cel r h e f odu tivity.
Wih the San(%magmbi%%?s H@a ltbl 1 a/ ‘? JSIOQ 9}% 561@982'[%2!%%66%@ ﬁhle@%t ?\] gvotding [ e
30(5y|rnechnmtoféﬁﬁmlmﬁn&acaﬁp@&9949Ldlcdemdmmanm>ﬁ@p@hﬂlﬁme@Chnm&&gmd‘

Several papesdoiabe engn RBerEpioREs s RuRh i gt dre” SR o\ Fradt

am no aci ds, (1099)gopeplai desn hnsrlman slaalcmfunblepmdﬁueandnﬁ ma@xe iethe prittdscalléy mack
et al, Bi or eehno . Pig..16:68 (20 Mart ope et

2009/ 033¢24PESF 9%‘? %ﬁtﬂfﬁ%‘é g 1§§8‘&? bLRIRISE T E @ Bey ngo%@)‘ﬁ 99: e
study i nvestjsgal®d)t heorete el salitck @ lﬁﬁlc&tfl&ﬂﬂécﬁﬁgﬁclﬂ@ﬂllﬁ hoxeds bhatl dbigy can
have a nutritional effect (Heidemann et at éf t echnol ogy 32: 157- 167
(2000)). Al B9 Pashrtadydl-ce 47 of pdnddecinefi € PS-91929991- 199 (1996),

dermonstrated thatasd RANE biRhyREQbRIsTalby IRl Y S8 eBrodtss RlaYS uaityl sePRRLASI S
properties. 5Despite thé numerous investigations on péptone effects in cel
cul ture, thetRugeBdhps B aedditss becagsq samayplk hemncan Aredcaagidered petigh-frec

pept ones,havg, Regn., SO 1hQ B&i bsrnefs oAl ﬁ@ ho b4 083 B! PHERRE For their
usage al so has many dlsa dvant ages. |rst sl nce’sone pepto
an|nal-der|veumumHEWQthlaﬂm¢h®bkéhﬁcmmemendoﬁﬁnewéd\asﬂmnﬁhuéawuﬁyMSage.
In addition t .r .0t r S0. b pot ent source of
10advent|t|5ﬁgﬁgﬁgﬁgﬁg;§g%%ﬁhgsg ﬁgﬂﬁ%i??ﬁ?ﬁ?%kb%wl(n&mmnSIHQ nlconponents

i n peptone and t A&k gemred hEoit sfipapiornas tsiao pnlmakesenit b @ilfefdvettilabd bif mnm'ase of

i npossi ble to have tone e n ce

cul ture mand¥&CELPP angﬁ6éﬁg%£““qé‘wgt¥y g%g ?8%?%8 ﬁﬁ?éﬁwfvg and
processes |n\mhahWWn@faanE@(@ﬁ4pﬂpﬂ@manﬁﬁe/nQUmSMﬁndedlzsﬁlmﬁﬁumnyersalIy

i nt erchangeabl e, the pe one el ves nat si ngl e-sourced raw
materi al . 15THe @V 4@3 Ehé?EO/ ”¥‘ Y d%?dﬁo %NFB ‘ft PARSHEPEE tOM "z e
pept ones i n (R @EFod@ cbREHGRION shtMNakant NeaRls0bISAPMAILRUSS salts. lipids and

trace elements (I'ranek er al . Biotechnol Prog. 16:688-692 (2000); Martone e/ ul.,




It would, therefore, be advantageous to understand the conposition and

i denti ty of the active conponents in peptones in order to create "defined
medi a, " conypissongse! | - specified active conponents in perisHediRed,
reproduci bl e concentrations. In addition the 20identification of active
pept one conponents is expected to lead to a better understanding of the
physi ol ogy ofiorcecontichant 96ESt38G €200s))afide gedy inlvwigssm(bym@peniimlolas i ndow to
:)Ih gt g?gt ;g lpr gfgg)ﬁ%s dndq{lowcdmuﬁ.flhcéf (AR 62?\ ecaz‘lr}%]u]g %n%lleerifg?ct @fe d!‘eamél 1% e ecgc,?gbl nant
characteri ze \pﬁ@&hﬁmbgﬁmﬂﬁldﬂ (Qf)(ﬂ)))mdsot Sdum@ejr slt]andmbhe/enfeohzammgm of their
effect on cel | sent invention is based on

t he
fracti onati o(rlu) o ‘LYH’OH?HW lh‘Hé‘rpi‘l\}’é?H ab@B{CBh@ drgdpigtq fpé‘“sd%t‘lle}it‘éﬁ %Op“““

conponentss and, DyesgRRhYhierbRABVRt@Mdhydi Septonk @eBAE MURE cumat urding hi gh
resol ution mass spectronetry, to study the nature of these conpounds. The
present i nveRtahaHsT &f #rigpds suyttnk@a@’f Ang eyery thoughpepiopeshaxe BrAnshewn 1kt di -
and tripeptigdgssidgimdnating p'l&e%EQﬂhE'x'l N&1PhBRY has h8l et vl ca oMt Bmcand
titer-pronoting activities of oSuU RY OF THE INVENTION I'n one
aspect, the sprnesvewpnqsrwemwrdc@wbémsméfu DEGPE ngFet o encp piCed A R SEXM| ) " X21(
wherein X1 alngk. mx,oﬁepép@%@%&ﬁ'omwsoq&&cfct %garso@nq bRAepsndensd y represent
any am no acl an arginine: W 20091033024 CT/ Us2008/ 075403 n is O
or 1; ant R wmlvemidisuf aeniargioidatic wbestagionolshe thepept dodworsttis iipesloae pephone

bi ol ogi cal afé clhimg { action makes 1tl1q]ﬁ ﬂ‘%‘fl‘?&ﬁgg{gg%@to hIanea 1‘3?8{1116%? L&t?@‘i ai ned
by fractionation of a pept ong, SUch as a n anot her

enbodi nent , tchenpé)mlisd@id csllseluectreduiquctmnmg Iblecqgsptl‘rlddw bq:cstl&e:dmiune Taliels] . | n
anot her errbodl men r| anot her
enbodi nent, ¥’ glocggpfs ’Hih&?glﬁjf?cﬁuegﬁep 3¢ F'se ’g)éf %ndtalddzefdrm ub \ﬁ%%ﬁeptl des
listed in Tabﬂ;& 1hnocﬁl‘r'l’e,plﬁ<q|5}$t(hb$)tﬂ1agscﬂ:‘&b agectyl nahiry a Slﬂ@l,b sbmtcedam&ﬁpdltea,lalbe

sel ected fromthe group consistin mot i on of ronotion
of cell Hsensﬂ]lcif?mﬁgé%ﬁtg?lol?ﬁort\‘ﬂ“&g Og’eg‘glma‘@%tﬁ’h’ e pCBtr‘?B“i ‘Hé’?%ég’t’eg‘fceﬁf oduct i on
yield in a regaomdd mag@tdlgaasgtmgpgeg | cul ture. | n anot her aspect t he

i nvention concerns a conpositjon conprising a di- or tri e.as

her ei nabove def i Aedouldghqelgife besyspipsront o ‘i“ﬁ%“@ﬁ%béf"f]? it ’sa“ Py Hul ture

medi um the adiiRe Bothpinkhein APRAES in otldﬂﬁr‘td Rt IGRcERARGRI RS MPrisied egul ture
conprising a peptide as herei nabove defined. I'n one enbodi ment,

the cell culsPefibed astive eqproners prwell-ddpedBsrmaghc toencarationsyla pddiggppthe

reconbi nant leSpdledRE R%@WQB‘& fRtstanbiglowdi ng,
wi t hout gogl |ltr}rlémteiﬂlcigtg)lﬁ1 of%&ﬂc%@p@ﬁk}’%@%ﬂgﬁ&ﬂﬁse pc : CHO I'ls Lalma E cg(t)qln i §(?el | s.

The het er ol dgoplsy S{@i(@t’@f recpmbiderdastisglls hd cni\il)émesdm qpelrlmya Wiedovetedbmptaatrokrd an
pntLbody, (e 4D L ADGdBOMK eLHAITRI Ok re@Bin Bl DL AREHLLFrPT O & 0.

In a still fur aspec the I nvention concerns a m ture of two or nore
pepti des as her C|lrhna1btwfe Lﬂe]ﬂ$ med developed to characterize peptone compositions and to

understand the mechanisms of their cffect on cell cultures.

25 The present invention is based on the fractionation of an animal-derived peptone, PP3
into identitiable components and, by applying modern analytical techniques including high
resolution mass spectrometry, to study the nature of these compounds. The present invention
is bascd, at least in part, on the recognition that di- and tripeptides terminating in arginine
play a role in the growth- and titer-promoting activities of PP3.

30 SUMMARY OF THE INVENTION

In one aspect, the present invention concerns a peptide of the formula
(XTnX2R
wherein X1 and X2 may be identical or different and independently represent any amino acid

other than arginine;

I



In a different aspect, the invention concerns a conbinatorial peptide

| i brary conprising, consisting essentially or, or consisting of, peptides
of the-fornﬁh@mk%h&ﬁ%212 wherein X1 and X2 may be ident&gghBQ%wg+%gerent
and i ndependently represent any am no acid other than arginine; 30n is 0 or
1; and R stands for arginine, wherein at |east sone of said peptides

exhi bit a peptonelpindl ogi cal activity. In yet another aspect, the

i nvention cgyggggz a net hod for the reconbi nant production of a

het er ol ogous® PP e 88 fpri sing cul turing a recombi nant host cell WO
2009/ 033024 REEIS2HDSH A5 403nicanicpiont bldpuel fiieitaci d encodi ng said protein
in a culture nedi um under conditions suitable for the expression of said
het er ol ogous pr ot®PRE CrAPRSHEEH. $4iPaPRl§I it GPEINkSaY JHEABIEPE 8bd PERIONCe 8D 45 4e
peptide of alpgigmhibne. These and ot her aspects of the invention will be
apparent fromthe foll ow ng description, including the Exanple. BRIEF
DESCRI PTI ON OF THEDRsyPREsiiment, the pptiglgreseiecied fipns il @pitides listed kisliabtli on of
PP3 fractionatiog, : | So¢ I d it he Exanmpl e. 10Fi gure 2
shows the resultglo q%ggﬁbﬁﬁg??éﬁgﬁggggéigggﬁvggfaphy. Figure 3 shows the
results of chromit pgraapthyr ehb@i®cit] batrapalsgh a(tingrodad) sdlectadt from the Retidasi ve
specific achyhgylﬂhs defined as the activity of an equal weight of the
fraction divide %V %hat of PP3. Figures 4A and 48 show that the specific
activityioof the 0¢Fenghiviopicelchcruityecinalor E&pipiadtisongedBom T guasp consisting of
significantly incregsed over that of PP3 with respect to its abjlLity t

i ncrease boﬂ%mngﬁ i ﬁﬁoﬁﬂb€€PW“FPt%H£P#faﬂPeF%@S&gﬁdQVWﬁﬁﬁégLéWP%d%ﬁnt
(VCC; Fi gur @n@da3d of productiofriy@lty i@ aSccovbisimnsipactdialultaral ysi s of G 15 fracti on.
Top panel: M5 sc?n of the fraction. Botpqn1PaneIs:.ns/ins.anal.sl..of,sz
403.2, 389.2 and 33¥her adeHls I EN{On COncens a compqsiion campgrisipy %8%8%1@5?6*’“ ¢

di stributi ongs@érepepdvedesnddn an in silk tripeptide library 20termnating in
R X axis: nmass of tripeptides; Y axis: frequency at each nmass.

Fi gures A and Eﬁ“PW?%@%@”H?mpb§“§ﬁﬂmkxﬁwﬁ€gﬁFH%@EBWdW@E and product titer.
A. VCC neasur ed iy t 8y Lp&S e |ivehBSPHSSs 4 addbilhed cohpriigher £3SpE as
concentrations of PP3 (Black line) or XXR peptides (Red line). 13. Product
Titer neasurhstinahoteEfiBgbassay in response to addition of increasing
concentrations ofy, BR3. {Bliag | hoed QlinrOiRaRERIE e rdcBedindml HoBEdel1, where the:
Figure 8. Am no acid sequence of bovine Conponent-3 of proteosc peptone
(PP3) pol ypeptonthénapShgst] BeINGen e, any\SupgpGT0 38 (RAROPLUSXDD SINgrdna3 WHETH| LED

DESCRI PzT)l %1}%1ti11k, dl#helswglll\ﬂljm rary (CHO) cells and E coli cells.
The heterologous protein produced by the host cell may, for example, be an antibody
(including antibody fragments) or any therapeulic protein.
In a still further aspect, the invention concerns a mixture of two or more peptides as
hercinabove defined.
25 In a different aspect, the invention concerns a combinatorial peptide library
comprising, consisting essentially or, or consisting of, peptides of the formula
(X1nX2R
wherein X1 and X2 may be identical or different and independently represent any amino acid
‘other than arginine;
30 nisOorl;and
R stands for arginine,
whercin at Ieast some of said peptides exhibit a peptone biological activity.
In yet another aspect, the invention concerns a mcthod for the recombinant

production of a heterologous protein. comprising culturing a recombinant host cell

.
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A. Definitions Unl ess defined otherw se, technical and scientific
ternms used herein have the sane neaning as comonly understood by one of
ordinary skiyblodoRsdohe art to which this invention 5 bebefgsoosni7a@heton et
al., Dictionary of M crobiology and Ml ecular Biology 2nd ed., J. Wley ez.
Sons (New York, NY 1994) provides one skilled in the art mnth a general
guide to nanmnmﬁmnnawkﬂrmmiu&admgmthﬁnpnesemunmpmkmaaimmhrcmmnumsmhmbterm
"peptone” is u§ her ei n &}E oadest seni k S gie. 1«) NQSQ
protein deri'9atPVERCEHIHY g i}erﬁ EPT RO YU ‘Wé‘? %"‘%F“ P%ﬂ“eb B cogppises™s
m xtures thaefone gepedaisticngn 1wi t hout Ilnltatlon hydr ol ysate mi xtures
derived fromthe nucosal tissue of VY Cattlel1 and ot her anlnagi, :
produced by hydrdh€§|§“hpfﬁ‘ﬁ?ﬁ¥§oP§ thec mypRe ¥ R RRRAIEP §9Mn s e ltes
from variousycidiitbn, ihdsHgSthe FRgmper m speci fical ly includes, w thout
limtation. Conponent-3 of protease peptone (PP3), also caIIed | act ophorin,
whi ch is a m nor phosphogl ycoprotein of 153 residues (Sorensen and
Sorensen, Dairy Res. 60: 533542 kdERM 110 WIdriin 15!@)(W1@~IGQ I k (accession
nunber in Swi ssProt databank: P8U195; (1 enBank ACCESSi on . CAASBBO%Eé and
honol ogous proteﬂms"%haThﬁvemﬂ%edeﬁmﬁﬂPRPB$h@ﬂh@ﬂ“§p@@v@§¥ﬁ§dééﬁﬁpb% g et
al ., FEBS L ke%%ﬁ 270-274 (1987), llama (Cantisani et al., J. Biochem
Bi ophys. d: '227-236 (1990), ewe, and goat (Sorensen et al., J.

Dai ry SCI. 80 3176- 3181(1997) and Lister et al J Dair Res 81:2111-2115
(1998). Up to nowisuwrP3sivay thotesulpef 648 reveranbase shiemetngraph PP3 is
avai l abl e from comerci al sources, such as, for exanple. D Ieo
Laboratories, DetfQd3 siMvhhORBuits of chlomxﬂexaﬁaﬁ{ 1 ¢ pemd - ER ugh fun¥s@Md) herein to
refer to a conpound contalnlng two or nore am no acids in which the

car boxyl gr dinstion. “Beletigcirdeifis agtiviiked deBnedps tigmichvityplousaeg! ekt (?)’ﬂlliér by an
am de or Hﬁh ?m\QQ@Q thhpgrsefinition specifically includes peptides
formed of 2 east amno acid residues, and in particular di- and
tri- peptldes B proteln i S meant._a sequence of am no acids for

whi ch the chain |léng<tsh*/\ andg vliop bdtthe Wepfieatdy vhEe ki lghayrifcdverigions

tertiary, \an%%mqu#ﬁ %?@wg@}'lﬁ%hy li&walaaweﬁﬂwoi ptpb%mrr@g iy h@ﬁtﬁh@ (i 1

have a nol ecul ar wei gh | east about 15-2 , preferably at | east
about 20 kI )mmEcxsahptlhescoo"fbupmbmleierrsmeln@mpia%)e@d\mutb 4 tch@lcﬂ‘éflﬁnf*u:tuﬁnvﬂher ein
include all 30 nanmmalian proteins, in particular, therapeutic and _
di agnosti c prot eiifi§y. $YERs GRcthNShABEHLE 65 ﬁ&tﬂonﬁjhﬁ}g{}ﬁ@tw}@séﬂ%h@@ﬁh&&n and, in
general proteins t at contain one or nore disul bonds, i ncl udi ng

nultl-chalnlbﬁpwﬂévﬁrﬂé@se%WﬁFPEdeo%ﬁés%?mﬁﬁﬂézﬁﬁﬁéwwb nd/ or intrachain
di sul fide bonds. WD 2009/ 033024PCT/ US2008/ 075403 having its art recogni zed

definition such asm&% am'm@macaldx15@1(@@)&@@1&15%ahhﬁszgf(pmi@e}amaslm&trw‘ ng of:
al anine (Al a); gl ni ne ; asparagine (M) ; aspartic acid (Asp);

cyst ei ne?Y( q}sl)nmymatnaﬁq %ﬂ@\mﬂ?ﬁ@ OfIiCR S Ry f(f@umcy WFAFEIKES (A y) ;
histidine (His); isoieucine (11e); |eucine (Len); lysine (Lys); nethionine
(Met); phenyEal amixgieeq(ﬁhﬁm B.ptRkiske PPPag) X XReeptids oSG dndanzednrcemai ne
(Thr); trypt han tyrosine (Tyr); d vallne (Vval) al though

modi f i ed, %tbr‘%““‘gf‘ el eas3 BRI %fgvl%]@ (EEGSH8 CRER Fagns q*H’dé

nodi fi ed anQBMx@klﬁH@'oxmﬂﬁ}ﬁ@bﬁ@{ch liged. iPRddd @ERn&as%&%(da){c%c@w i ncl uded
within this definition and expressly incorporated herein ref erence.

Ani no aci ds TeRANISEO sﬂbwwfd'éﬁecﬁhwowpveiugls§UBPg%wﬂjémtm%‘<Rmt%% derflds
can be gysoupggy as having a nonpolar side chain (e.g., Ala, Cys, Ile, Len,
10 Met, Phe, Pro, Val); a negatively charged side chain (e.g., Asp, Gn); a
p05|t|vely charged side chain (e.g., Arg, H's, Ly s? or an uncharagd pol ar
side chain (e.g. J18AnS. eyigo agi equgnd, Of&rgvm%mpm 3 ghproteyiy peptppp (3 d
Tyr). Am no agidsicagrelisqde)grouped as small amno acids (Qvy. Aja)

nucl eophilic amno acids (Ser, H's, Thr, Cys), hydrophobic am no acids
(val, lieu, Ile, Met, Pro), aromatic anlno acids (Phe, Tyr, Trp, Asp, du),
am des (Asp, av, 15and basic anino acids (Lys, M). The term

"bi ol ogi cal activity- or 'peptone biological activity- inrelation to the
pepti des of the present invention is used to refer to any bi ol ogi cal
activity known to be exhibited by peptones, including, wthout limtation,
the ability to pronote cell growh and/or cell density and/or cel
viability, and/or production efficiency of heterol ogous 20pol ypeptides in
reconmbi nant host cul tures. The term "chromat ogr aphy” refers to the
process by which a solute of interest in a mxture is separated from ot her
solutes in a mxture as a result of differences in rates at which the

i ndi vi dual solutes of the mxture mgrate through a stationary nmedi um under
the influence of a noving phase, or in bind and elute processes. 25The term



70 SEM (ARCSE FA Rf FLOWN from Pharmacia). A" m Xed node i on exchange
resin' refers to a solid phase which is covalently nodified with cationic,
anionic, a bic noieties. A comercially avail gblgsf¥iifssosode ion
exchange rgglgxggggﬁﬁERBCND ABXTM (I .T. Baker, Phillipsbu rg? NI '?ontaining
weak cation exchange groups, a |low concentration of anion exchange groups,
and hydr ophobi ¢ |igands m«uthD lllOb(aRHilhi()}a()getl~1251$®'ll4jl\d‘lp)hxase support

mat ri x. The term "ani on exchange resin” is used herein to refer to a
sol i d phase Awhi dRefindtionssi i vel y charged, e.g. having one or nore

posi tively char gaghibisaRNAGH oftiGscatchiball @nDaE¥nIATH BenOiLY PSrcindldvaGRedme
thereto. Commercially avail abl e ani on exchange resins, include DEAL

cel | ul ose, CRIBISHEPFORDEXDMRSH ALY ar SEPIIBRRCEEN i (hPRE ieryhich)his Fryention

B. Det ai | ed Des&iok p@nﬂ;net(nl:'élaglt '191'3%11219}“ oARHCBBRIbePIand ViolRERE ANER ey ThE B! @Sent
invention is based on identification of active peptone fragnents. WO
20091033024 PE&Te1g2808 mvemk AU8Y g948) waridestape skilleh iroa e gt dishgenaiabigwehier
separation tﬁ?ﬁﬂﬂQM?énnswm nﬂFE?ﬁ;éﬁ 1 gﬂnof pept ones can be perforned by
t echni ques we nown i n the ar I nc |ng a conbi nation of

chr omat ogr aphi ¢ éﬂepenanmympéahxsehenEImdhch@@$ram&1@nhmﬂomﬂandmanabysis
g];hter'rg ngp:_ Ogr}gtrcgpg eli aég'%q ﬁ% am%é g)hbn%itﬁ{i%wd&lym [Hosegg;[/eﬂﬁ& rgu mes me%col
conponents bmde&ngnmuhmlhmhmdmomhb@yngMamaaanvm{bmpdunﬂmmbﬂmﬂmmoimemersed
phase HPLC col gueo hase and ar e el uted m RP
PIPLe col urmtdi o igh “GmyBtotibad Pe nyaBaRoSE 8 i b S, ghd el s
separ at ed uslyrigolydaics ﬁfoﬁCW’ﬂioﬂblﬁlabtytls&mnl e kdlmeﬁdscxfﬁlﬁlminudeea\mhgmadmembs of
an appropriate or an;c solvent. 10The ow-t hrough fraction fromth

everSed phaSenPREE- Ll PIRKRh & BIB] deba i i iroRb Sy B dpH inor

separation sgiRpshogBudsitoRm 8f xes axmhlers(mlﬁm e eghaphy., Dasv seaovmv sgs ﬁzgur e
1. Size exclusion chronataograp (SEC) relies on sortlgg nol ecul es of

di fferent hy(dP%dg/f?ami n Pa\deﬂbé%assm RuRbet ievisHaslelapbie FPRE s fremkpnk

within a chr@&&w&m@f@mg@jo@mnd Paslwot)b@rplagm@ewmla@darﬁﬁa@w §th&fsptdi@
nol ecul es spendln? nore or less tine wth | S the volunme of the stationary

phase whi ch svekes Ubgtﬁheﬂchﬁmettl\/Bl(e%W%y W]?&Y)Ilamﬁ'e(qqy@?f‘é'd?nﬂnﬂ cBipdei-us
elute ear| yd};& bihg A%J?@cus@Pz%ais'aqnggomwéCaldegoaméohaéa%' A1 1 i) sal 4.1 1cat er .
SEC resins aré nown in the art and are conmercially avallable froma
vari ety of nHBUfIRETandrisstet ¢ alhe. @ﬂmﬁdﬁbn@dt?élh@ééi (88)- iUp tohewEXEphhenot
bel ow, SEPHARDEXTYA 1R n3hAn P ChAS 80 GBI UITY (ATRL SRR OSEUPRC ARk e,
used, but” other size exclusion columms are al'so sul table.

de5|red pepboeelkaboatorts, I3utvif Madtigamnat ed by mi xed- node chr omat ogr aphy. In
this teChni que, the ISt1at| Or} ”yl pﬁc?? ant%aile el 1 5"‘201% oundnc%% 'lmilpdjw%goldlqg;%i ns
in a single chro Fo 8#5&%*& |§L TR separation r|nC|pTes£%onnany
coupl ed are mmneemdhaﬂgemandeRﬁbchmaﬁamaghaphyuiﬁhekappimeahhMﬂmoﬁpoiuK

Chr amat ogr apy (ke Ay Brik: bGP Bngyar dve 40t bgss DR By Brafe MR

pept i dess Cltenn@attw,anﬁlayze;ﬁcaﬂeamusr@qh phititgacfif @i iMpygdiesnde reSI ns
comercially that show different specificities, includingthe a

resin (Thermo Sci®htiPice),is CAEHS frFadersa 3t r‘@%’i’on“‘(lﬁ’mt“ér‘éhlébﬁﬁf‘tha“t“? EW)D“

the Dowex Optuf@dm iPpohcd theBigRer(DRYY maﬁhmlnd@amam y stti@uriasi sicaR! h@nt
is a copol ynmer of d|V|n Ibenzene and N-vin yrrohdone. The hydrophilic-
30 |i pophil irgotsal lamew'lﬁ@ﬁﬁosm lesHlag MeHfs 0 }/@irlus% plesig 1REO kbt @rtEably ahtpast

i nproved V\Bt}b'oﬂg?(pid)t thuHHrc@%l h ?AI@H:] &?coglﬁaés[@qlllthlnonl@ldcﬁﬁhbﬁ%‘eﬁ% m-ghl@[ gfiore,
bot h pol ar and non- pol ar conpounds can be adsorbed. The average size of the
Qasi s be#ds mamBaligpnproTing, wopaplesilari barapguticrad anwﬁ@wtem rsuils assthaiapentict o

t hat of the , i Qi ry WO
2009/ 033024 P %@Béﬁzf@}%ﬂ%&é %*‘@oﬁe 2R QEE %“ él‘élrq H’%ﬁkd‘gm“n&“h;

ani on- exchang@uabsumbecemﬂhémﬁ@h@ﬁcbewnauepag@1swzeﬂus1aﬂwemhhumdmgdﬂwnn

At each purlflgatlon step, the fractions obtained can be anal yzed for

bi ol ogi cal acf|V|ty and/ or subjected to various analytlcal met hods i n order
to det erm ne theilhecafpOanhinb ciid” ASSamBrDadiPeesjdut’deyphatly veltyg to an amind hed
peptone fractions generated can be testeds;usi ng known bi oassays, including
a cell based bioassay described in the Exanple. Assays of the biological
activity of peptone-derived peptides are typically based on the nmeasurenent
of various culture paraneters in cell to cultures including the peptide in
question in the culture nedium Such paraneters include, for exanple, cel
density, viable cell count, productivity of a heterol ogofts pol ypeptide
(e.g. antibody) produced, etc. Such assays are disclosed, for exanple in
Franck et al., thol echnot Frog 16: 688 692 (2000) Franck et al.

[ — ‘a p— o~ PN p— . 1 . p—




20 acquisition unit. First, the peptides are ionized in the ion source.
Then the ionized peptides are separated according to their mass-to-charge
ratio in thg &ﬁkgﬂglyzer and the separate ions are debggtefosd¥eRs
spectronetry has been wi dely used in protein analysis, especially since the
invention of matrix-assisted | aser-desorption ionisation/time-of-flight
(MALTA- TOE) lanthpelseatre@gpizaydidnisdatcion dhiSlijo mid hbdsed hethe garne c:eesmmgl

versions of mass an er, .i.ncluding, far exanple. NMALD 1 TOE an or
undr upol o TOE SgRe, G0t pisih L SlnBbybepe SETHT et gal 11, okl BAF
exanpl e, a Q;lT@Jmn% (CRHSeI8REEE dmmEtler: pUlkinki(z6s: lﬂﬂlcmfct(hlﬁ)'gOx@@kutﬁlhdl(&ltpflufdmght
anal yzer that allows the si i nul t aneous. det ecti on of ions across

mass spect r urcranyeie Hois)it lirhame dd sy |Rberdganige gPhegnpipliase{iTek bél““al(su) '‘Mass
Spect r om s 36i,84%m86F7hH) 2003 bphadOt fr pﬂasllola,%@l (THHe aANIVARnA eV 4l) SRRMRNACASIIAE],t he
peptide fragments and evéntual |y the protelns from whi ch_they derived can
be det er m nednbyli¢, & FHF GUEY AR b vase aadesiredy diundnedsiqdand WwerrhtPBas of
Tass SpeCt T OGR! Nc iy KHADRR. SGH@RAL LaNina MO 2008 Q33 ARARETL USA008I Q15403
Wil e the present |nvent|on is 1llustrated by peptide fragnents identified
in the degr aldatlp@atc@ﬁn@@uwcb@c&lumc pamihe atids uple\p‘tmhéwldcd g vanpestedrauiat

ot her pepton ti N . r,§t; apd
unct i onal _char st e AAHP R S ReARARRTL RollokP L Tl 7 AP LR e, B0
5C0nbinaunrrdhtﬁépﬂhdeVMbbr@%m@sJﬁxeu&ﬂhmkhﬁ@mﬁewn/h@eﬁaniqpamd@he@hud@ for
t he generati ¢ creenl fosuch libraries ar gib id S rd

t ext books, %hcgul ﬁdﬁhéx FVS Olqnégczn gﬂ%%?scg ]m H%’ﬁ%ﬁ#&?yéﬁkgﬁ%cols
(Met hods in Hb]ﬁmuﬂmtanplbgyh)aﬁhﬂysl/Gambhkwpc@da;obh@uhmaha>Ehﬂb&nmnc.

1998. Conblnat rial L.braries mats. For
exanpl ot haei (O AR putdeory’ Sha8 SoTe tadnisanth EbIRproaBaD higorids

t housands of(\hgads, llearh eanvngidathinb ptigs Gopi BS, Db, AsiSIONG|l enidedapyGlu),
conpound (Lam et al Nat ure, 354, 82 -84 (1991)). The library is screened
for a de§1re@d§E¥?WPWVa&ﬁﬂadﬁyAé%t|ve bead(s) is/are isolated. The active
conpound at t ached 1 aetphebiotnti tlilﬂﬁilyb%d{)%)tmhcdSlmdofdaﬁdul\ﬁv't M€ Relation to the
characterized bg conventional methods, such as, for exa by Edman

degr adat i on. PSR HAPF VEsst 1BVaEeRIEY Hd Appicb e Aaiplagesa ngéhﬁﬂnﬁvédo ben
anot her met hog;p;Es Q)'x’g}tliﬁﬂc§ 198§('11B('J oR@hou 'l%ilﬂgom%b%g@lll}pg(y pldBh@UICEH rNed
Chem Leif., 14, 951 ,, a set related libraries is generated
bef ore scr eemidfiy. ceaddnsity n Py<é nwdvh%,@bﬁﬁb@ﬁﬂ@cmmtﬁﬁﬁﬁéckpécm$¢@m8@éldue
fixed as S -bui | di. 0g.:b he renmaining residues fully
randonlzgg %ﬁﬁ%@#@gklgkgr5P+gg&hgggu%’dlfferent bui | di ng bl ock at the
fixed position. Steeeni ﬁgnmmtwm offelsithtlar presess by whichdesilyte @f aderpstiin g,
enabl es diregt, 0. Lden e'cft'u% m N Al 8, dgx?& ALl Quésuﬁ'd”fgq H&Q& A bl
fixed residue. fhi's 6 bé"'carri & sequen Yy, f i'mzing one
resi due at amemﬂm1@m\ﬁhmemhmmuw@hymammgmﬁmmhahsmg$aohnbmbyamd331mu&xb@
screened si nul,t aneousl % @ I% mm “p(ary conpound to be

i dentified dI'P&CFTY 4 POWEP Phé) @Bhﬁ Q1'C BOFE&HT ng. Usi ng t he
peptldesvﬁpeCIfld&thnﬂhﬁnm has@hphy” tahe: mﬁmbinaﬁmwﬂahnmephm@edhtmmar|es
25 can be used qﬁntlf gltlonal ptl es mnth]| hem

and/ or bi ol ofit f‘“géﬁ Y dctet Pt 1l “’PéB b“Rf\/P’éEHé%‘l"é’"W W ﬁé‘ﬁ‘tli“d’és

identified iifeRECOr HRABEH W hiltrdshe RIESBRtant RYeida0N boak e SMQTeBlﬁSllﬁg@ﬁH by
conventi onal nethods of peptide synthe3|s such as, for ex

sol i d- phase &ylstRbsity @espcwéf Hisaad isypivelnnibapiashedyier ¢ 6‘?1ﬁ@dl<’gwp%e°\faw @P‘ﬂﬁcof
forms, such @geridl Qhd §XABsie WShBGrFORG (Fddsifih USKBHT & Wk -OREHOXYm&AS theny! )
or Boc (tert-butoxycarbonyl) protectln? groups to protect the 1\i-termni,
of anlno*hcﬁ@“ﬁ@ﬁ%ﬂﬁﬁ@»ué@dﬂwﬁwﬁ%é“$@nlhe@9§“7@bﬁbﬁﬁtéﬁﬁswﬁwﬁésﬁféPBLa¥e
conmmer ci al 1y, 1(@0&%‘ #@Lﬂ) rQhi np(?lt»r‘sp&@fﬁb@hﬂ!%@salhn”# t&OL cdb 9 @@iﬁc RQQM gzﬁmocn
synt hesi s can sd be per or ned nmanual | y. tails see, for
exanpl e, At hebttar, c@agtor. WHROOY. OQGOQIIPCT ﬂusm@s#@%sme@u@hepms dvhlh ather

(Eﬁg?g)nd Sg:?:_ Iﬁgglzl&or%%}\fu §§gtsh%§illcsdo i n%ﬁ%bl%alagl@&prsS%ﬁﬂallvo?)f Qg qu(“l(b84)

.S olicl phasempgpfmdeusgmbhmﬁm@;uﬂ%uednbmbnﬂl@bmkﬂhwdcoﬁnanmenghenmcah
Conpany, 91. | SBN 0935940030. Uses turthesdi- and tri- peptide.s.

The di- and tri-peptides of the present invention can be used as conponents
of growth nedia used for the production of reconbinant pol ypeptides,

i ncl udi ng anti bodi es. Reconbi nant pol ypepti des, such as anti bodi es,
can be produced in a variety of eukaryotic and prokaryotic host organi sns.
Sui tabl e host cells for the expression of glycosyl ated pol ypepti des, such
as anti bodi es, can be derived frommnulticellular organisnms. Exanples of
invertebrate cells include plant and insect cells. Nunerous bacul oviral



present invention, particularly for transfection of Spodoptera frugi perda
cells. Plant cell cultures of cotton, corn, potato, soybean, petunia,
tomat o, andwlPRfEM$an al so be utilized as hosts. 20Hopg¥@El0d/EREESt has
been greatest 1 n vertebrate cells, and propagation of vertebrate cells in
culture (tissue culture) has becone a routine procedure. Exanples of useful
mamal i an hQSbteElelhﬂpullilﬂElS I&rmsmink@yiglktlr;trréwmﬁz\fdglhwhﬁ@ntedi&ns{wbﬁwéd by ENAQ

(COS-7, ATcc CRL 1651 n (2

subl oned f orMgFSWEH™! sé’h%{sﬂﬂéﬁ) H“‘{?ﬂ {hﬁr“élm gﬁéﬁ‘g 1td t%GJSO é@gqs\/'%ﬁf”l
36:59 (1977))kc bsoyichamwberd %tdﬂﬁy()lﬁehdl&l(li&héﬂ(1cnﬂﬂ'\@@ ﬁOachthfmmChbmeﬂe
hamster ovary cel |s/-DI 1ER ( Na Pr‘oc.l_l\llatil . 1A%gg. L SCi -
USA 77: 4216 8ovy ; "’ﬁ*ﬁb@éh é‘é"r‘ th)‘l |h’éé‘e1?*li ‘“ehr L REPRER ligpafioind g ikefnd
23:243- 251 (;‘195%9) )th nkey JkianeerGald Tolue) WEHCChECWlutiof0)bufté I fréarnrgiren
nonkey Ki dney cells ERO- 76, AT(‘fC CRL-1587); human cervical carcinom

cel |'s” (Fl ELAONATORUGE Prayins e AioHan KPpHEgs duil Merq siR, allaved loppssaipueh s al o
rat liver Cec!ollﬁm( l\/ﬁl\, c%A OI\?EQIN_ (e tiRla 444 and%&%ﬁ'f)lhmgs feShdchvd W38 e vl CCL
75); human l1ver ce lcp 02, 1-111 nouse manmary tunor (
060562, ATCOr@eh; 6&)81111’¢<R1\ cells (Mat her et aI , Annals N. Y. Acad. Sci.
383:44-68 (1982)); a a hepat OB, jag 6l | ep
(12). For exanpl elherl\/g%(%(;ngﬁﬁélﬁﬁ ﬁfli)ﬁ}gg(l’%%’ rgg(lijc (Qgifﬁg}t% ?Elodcioles1 ccanl be
producedid n mec@am%@)@@@24P®Tvﬁdhsze”a®10<ﬂsamstodxpm1® GHO ot eltilged.t héJOp'r’lﬂdu‘ctl on
of which fro K1 . DUX- ells

DUX. 1311 cel TS pegaphy gl ”‘Jr“ chf “%%‘?“2‘3’&%‘?@%’1’%%9 %p@?%étz‘ﬁc?%&&éﬁm
Cl-10-K 1) cehvsn a\l\ﬁm‘.amg: dlhmutmt(h@dsts demm tweg cmnb(fsiyg)nmn&e:np,l1d(ﬁm«HC:mdlIa‘ﬂd
Levinson; A D., ( 0:1249p: ub
& and chasi n, 14 0Eh chgGe SR ARED Rl e RS UER e Mt
addi tion, ot \hl‘ﬂﬁ] (l‘alli@ad%e(cdthfnhﬁ)m eahhndeividscadbes iknavwuans sdatiorbmsseseder or

The nannallan host cel.l s use roduce tldes ol ypeptj des a

prot ei ns'tan “B’é’élémetsﬂl’%ah"ﬁﬁ %“%ﬁl‘e‘éﬁ' 3?%?64?9&?1“3 att%fgf‘ffr@r%?é‘ﬁfci/ﬁ 2\ OI B dhe
nmedi a such agtibiatkéhaipOrdsdl 8AR) ¢. ¢ Mbai fMBArbES QA ok %hlf&(ﬁdﬁl Ul'ﬁn(l(lé(EMly ahiRoR) ,
RPM - 1640 (Sigma), and Dul becco's Modified to Eag DIVF

Si gma) are SEHPRBIEIESCTA U e R g Rt -celblps, SWIWOEH’(HV]t(ﬁBh“maﬂW 60 Phe
medi a descri J%F?)s Hgtm ang Yyl IRR@BS( 1917/9§H "#Ptdwwl “o;Enip sWano@af negiand
Sat o (1980), Ana i‘ochem  102: 5, S. Pat. 67, 704; 4,657, 866;
4,927,762; OPI4; (5160/\655 mv\@o@o/l)eaaeew W&W’p@@lma nnwlﬂvcﬂ’aﬁtn apOOSCR@.8. S-

30, 985; h di
i ncor porg‘{ ed“Héll/éﬁ{égbyArSéf}éa(i\ﬁm “‘”Hﬁ)f “EE‘C{J@;GO%’[{% d‘é(’(%d 11%1\‘8‘“%&?85] f%lg”t he

host cells. #ny sQfd Hhasewiedia corYenB§ HeutENBRt @doms, E‘lﬁ@ﬁssa{d}’hyml)lhlobxc
hor nones and/or other growth factors (such as insuljn, transferrin

epi der mal grogietest adt ginmergigily evkgl ]m\gg 8oRK 19 RPBIEE dBSID é%lIBé\iIﬁﬂ%BOND
magnesi um apd-vph h > I ST1AHC I ughgyas
adenosi ne an)(gg%(hyml %té@ f’ﬁ%{ |pf Sls%lg I @Z’J%s}jt}?ﬁmg Jgaﬁngqél%eéxggﬂgg?ﬁ%&é tg r gce
el enent s ( defonnad aEs Dhmrlqanxcdlawn@oumdsndjbmabwlgpbmlweﬁﬁt atgichdd tgad silica gel
concentrgtl NS4 ?ISCS] mn m‘rtrrll\erom)l ar range), and glucose or an equival ent
ener gy sour ce. Rﬁ‘ Rt neceéssary suppl enents may al so be included at
appropriate concemutnaﬁn omﬁmt b&ﬂmwgoubdn be; ﬂGﬂ@\hﬁldﬂOtOUhﬁ:S@O $|€|0]Hﬁ @dascnwltldrienart :
The culture condi tzl g 7 ng it {;{ 1 1 lvach suc,h S cu l m u
previ ously U¥SHVIW "‘”H‘% 4 ]f“18 OPL ef“é)b‘t }%Od’ 6 m)élrh“es?l ool c‘ll ' é
apparent to dnkigo Qilanﬂamﬂcyus kiidrdte dCambricsadily Daillhige papii d&ﬁa@‘c 1tel§hﬁs pirchstent

i nvention can_be use in i dual in_variou nat i ons,

conponent s olf)L/éh)?eléﬁ?ﬁ?e@éFéllil)l]/\é?/le?%/TlMé‘B@ gAgl Q:u&@‘ﬁﬁﬁggw @[]‘Pﬂi‘?lé‘) nmedi um

The use ¢f the peptides hereinis not linmted to the culturing of

manmal i an, or, in general, eukaryotic host cells. The peptides of the
present invehti odehdited Basewdptigri | ity in cell $0 cultures of prokaryotic
host organi sms. Exenpl.agy, cPﬁJQK%M%};ﬁpn}%t cell's include, wthout
limtation, eubacterira, such as G amnegative or G ampositive organisns,
for exanple, Entéihobacterinactmo isuekrdasn Bxcidertilchia, okagive [Eptogoifiagments.

Ent erobacter, Erwinia, Klebsiella, Proteits, Salnonella, e.g., Salnonella
typhimurium Serralia, e.g. Serratia marcescans. and WO

2009/ 033024PCT/ US2008/ 075403 Shigeila, as well as Bacilli such as 13.
subtilis and B. licheniforms (mg., B. licheniforms 41P disclosed in DD
266, 710 published Apr. 12, 1989), Pseudononas such as P. aerugi nosa, and
Streptonyces. One preferred E. coli cloning host is E. coli 294 (ATCC

31, 446), al though other strains such as E. coli 13, E. coli X 1776 (ATCC
31,537), and E coil WB110 (ATCC 527,325) are suitable. Furt her
details of the present invention are provided in the follow ng non-limting




Mat erial s and Methods TubeSpin Bi oassay 15The TubeSpi n bi oassay was
designed to exam ne the effects of a cell culture nedium additive on

cel lular prgljfsatden and productivity (as determ ned ByrXikshleses! |
density and concentration of antibody produced, respectively) in a 5
mlliliter (m) working volune using an initial viable cell density of 1.5
x 101' 6 cel | sshpla vabaghof ebtlotiatographs aplr @parrsethritionacckioljuese of 7. 15 m, from

which 5 m_aretransferred 20tothe assay tube. The assay tube .is
centrifuge tube witHOROBER REPIOIE A P?{g%mgg%g afﬁ’é"%‘e?révﬁﬁrla‘ﬂgnvﬁ] e 330 2
M cron pore-stlaéing @ Joafbmahblabecﬁrhaatt)g@wqxefstegasasmﬂSlmescBen&é farlthé haétionetiea ned
was used to neasure viable cel (to confirmthat boththe

et
density has %‘é’e‘r‘?alétélh|°é\}écp°8}?(‘}°t}’ﬁétls thlé“%a Insligytg by b BYSt SR pp i %%m Hd
net abol i ¢; data.r(daHpha& ipaue U@ ]g’h@{)aWﬁfCﬁ1563&“@@5&%&1Al@-@@lafxﬁ]en@mm BiMtheir
sodi um potassi un). pend |§g upon the starti ng concentration and
osmol al ity o}nvdméowesh«v@dclrrémnmw diing tpgevased phget! Iddn eelibpaty Bab fBLo¥hat
addi tive V"asmgﬁk%%% dICF éﬂ@@l ﬁbllns’mdﬂ'f)?‘(‘ cBﬂ%nVQJnWH?oIP& od lh@m%gﬂl gl{aVce Thus,
required, the volune o iumchloride required to achi eve ph yS|o ogi cal
osnol al i ty ipeptitie chp hfaﬁcp@mtmul&@;: tantchiheuaiol umeng flingartes moplésesgadipnts of an
achi eve 7.15 d. Using these values a preparative sol ution
of medi um addt th%t%o luclr%ogl lI(ﬁorl de, 30and water was assenbl ed. Cells
in Sel ectd ve Cenélieeiw- Pﬁs@ghtfraahoﬂvﬁdmum é@wyd nerse H}He(n cmeﬂlcmrlvpexb;hfawgm
then added + 5 b Ruihal GeHTILE F5' SEniSoR8 e ok Ay SRS IR
cel s/ m., ininTigbe [TLSl/EaxbﬂnsaﬁlS:a;blﬁcﬂkkmalihbe&l (tﬁ@ms\tﬂ)dsoﬁlmmdf mozlmdlcmﬁdlffcrcm
i ncubated at 37 degrees cep gr ad lr‘%ﬁ é ? ) hi
i ncubat i on pBFUYPTHE HiikHP é’l“l1 é‘Hé‘u Lﬂ‘ﬁr“ ‘3ot & ?}W “dWH’ ﬂec““b‘%ﬁ %&:“”WD
2009/ 033024P&T‘1M53Q93{09171§4)Q&1r9E}Of\hésalt\wl‘tl& 1@61@&11&9&&!1%&% edlcssaunde avitganpl e

of the assay cul ture was sent to a se antl‘gody quanél fi Cf;\tl on assay
Lo deter i nef pelESHEGNErIRBHY 5Tt Pay lg S gRalSe Biugiar Aqisralcs with lar
chromat ogr aplﬂl)ﬂrodynamlc'q'a(ags/%ﬁlw Ua)rly@%@ﬂﬁ A b dn® MM cuRP3v iR SmpIl@ padie dlugnd
was used imediately. A5 x 5 cmstainless steel col um was packed with

Wat ers Prepalist.i Y€ oepds €19 welhkorpga thegreand; apeeonynergigBy Ayalabls fioar ¢ yatjedy of
size). The cgl, q 1 M) G
trifluoroacet t{{galg\%g ‘FF‘E’%% wr?le{/l\gt[% 12(% %?SBM9 (hm e Wl}l%g’\%}s&{mg}g)@%ﬁ% a 15
flowatc of 6@ exclusian ko uﬁmqmnersdmmtmescamwe “@PBwsioblumtam sivasx¢laaeiec oo
the col um. Sollvent flontrol and effluent nonitoring of the colum was

achi eved” usi‘}‘ﬁjd S ARPS chr omat ogr aphy syst em 10control | ed by Uni corn
software (CH il edl tilsead, grptoksl dd@\M: ng;b hh@lolnma@l by ﬁxhecdcmbcﬂnwhxwamwmheﬁn iist h
buffer A until the a%aorbance etfluen é" eached basel

The col urm WES"™¥NEn WasHEE W ¢ "’é‘S% (]Wn\?) 1”é’f&:e‘ll?)lH’i”t Ny A&\I}"“Eoma ARG
0.02% TPA t OCh@dlhlztﬁ@mE}Qﬁldb \Hg el Elfd s%baraﬂﬁﬁﬁi(ﬁjiiﬂcﬁﬂk&‘s demhendssayRrd af@fon&b\diaggd aal ]
activity using the bioassay (115 Sep ex preparative c romato y IsT e
f 1 owt hr ough RRewmaloer apafnfﬁeﬂpa@“wag?ewééﬁ?ﬁfe ‘i"é‘&i”%&}ér?g *y»ea, E FAtShand
was further \RIH@QHCQSQG}%@Q &an@at%ﬁ-]fhy$ﬁpf&ﬁ@ﬂ?ét@9 UpHOTYallY ©MBefirdte stud@aliitibsc) -
The colum was equilibrated with deionized water prl or. to |loading and the
entire d 8 wbx}stShﬁ@crglﬁlvlaaaler%@nqﬂaaaréd» offey gursdonadeeyias %fbmm@e*eléﬁ“ahﬂm
assayed for (ﬁﬁ&r'u\(l'bemﬁ'é{l&gmtcnl%m%'tﬁ)caﬁ§ e A8 RGT (bﬁ&qﬁ)bﬂ\{&umtb/@%ﬁ@ﬁh B resin
anal ytical chromatography 20Sanpl es of active fractions were analyzed using
a Hyper car b (Wtaphptreyatiep) fwﬁnbas opyver @nﬂmwﬂt‘ PErereging Bowdghcumen! Sompsh oHs:
0.1mm x 50 ff.er Yo ffer
B: 85% Ammp%"o%@?) Qg& Vi %ﬁg ol ﬁ’r?es e%-E Y NRMEOH ??gg’%mér%dh %gghegyont 0
t he col ubn v%noohiliwaslamé@qmpdvsntbnve@tll@@smxtShvO&Ifiﬁ’eptcmlcawdxdehmtcedc wictting @l Ilhtnear
gradi ent goin t % Buffer £ 2 t I

a flowatc of nﬁ? %QP déoolnaﬁﬁ 1§3ﬁt? UMS% %&h ’.1‘;23&59 HH §(3&g’p (1%“@% & 100
I 111 Al. 11 leqxisqrpm’dﬂm m\mz@mde oaﬂm@m]det:aﬁsnmo ;and T hﬂC(NﬁD)sﬂlong)ﬂ émqlmx;bm&pol e
mass spectroneter, tem was, und

Chonst at 1 on 1550 cuaibia gt DL SR DPEMERR Pl BN oirPhnobr b e hes
was performed using a Q TOF (Waters 30Corporation) or an Orbitrap mass
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operated in the static spray node and nmass accuracy was found to be <5 ppm
in both cases. Spectra were used to obtain accurate nmass information which
was used t ate with peptide library information. | es
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i ncl uded t he |demﬂ¢$ﬁpampmnw0#uamwi@kacmnapgwnnnaﬁn@@ydﬂeﬂmukmﬂ@lhmdwbmfrom

h of h t Lt ) :
eacn o ihe HASRaTIRR i M) P 0y DRSSP PR S AR
identities: afdRp2raldd:acEdr¥Ry Ko tHol iBass\WDCRO OO 1:0i8 30 2kPOTYsUB2 08/ D SUOp88Q. 2

Da: LTR 1TF1\)()11357alc %etDE%cd M?’ss SpLRf]OI]]ClR/ has been widely used in protein analysis, especially

since the invention of matrix-assisted lascr-desorption ionisation/time-of-flight (MALDI-
TOF) and clectrospray tonisation (1:51) methods. There are several versions of mass

25 analyzer, including, for example, MALDI-TOI" and triple or quadrupole-TOY, or ion trap
mass analyzer coupled to 1:S1. Thus, for example, a Q-Tof-2 mass spectrometer utilizes an
orthogonal time-of-flight analyzer that allows the simultaneous detcction of ions across the
full mass spectrum range. For further details sec, e.g. Chemusevich et al., J. Mass Spectrom.
36:849-865 (2001).

30 II" desired, the amino acid scquences of the peptide fragments and eventually the
proteins from which they derived can be determined by techniques known in the art, such as

certain variations of mass spectrometry, or Edman degradation.



The order of the first 2 amno acids in the above sequences could al so be
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30can be used to inplement the concepts of the present invention w thout
departing fromits scope. Mreover; while the invention has been descri bed

with specif ce to certain embodinents; a perso naLy skil
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scientific articles; books; and publications nentioned herein are hereby
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10 antibodies, can be derived from multicellular organisms. Examples of invertebrate cells
include plant and inscct cells. Numerous baculoviral strains and variants and corresponding
permissive insect host cells from hosts such as Spodoptera frugiperda (caterpillar), Acdes
aegypti (mosquito), Aedes albopictus (mosquito), Drosophila melaﬁogaster (fruitfly), and
Bombyx mori have been identified. A variety of viral strains for transfection are publicly

15  available, e.g., the L-1 variant of Autographa californica NPV and the Bm-5 strain of
Bombyx mori NPV, and such viruses may be used as the virus herein according to the
present invention, particularly for transfection of Spodoptera frugiperda cells. Plant cell
cultures of cotton, corn, potato, soybean, petunia, tomato, and tobacco can also be utilized as
hosts.

20 However, interest has been greatest in vertebrate cells, and propagation of vertebrate
cells in culture (tissue culture) has become a routine procedure. Examples of useful
mammalian host cell lines are monkey kidney CV1 line transformed bySV40 (COS-7,
ATCC CRL 1651); human embryonic kidney line (293 or 293 cells subloned for growth in
suSpension culture, Graham et al, J. Gen Virol. 36:59 (1977)); baby hamster kidney cells

25 (BHK, ATCC CCL 10); Chinesce hamster ovary cells/-DIIFR (CHO, Urlaub ct al., Proc.
Natl. Acad. Sci. USA 77:4216 (1980)); mouse sertoli cells (I'M4. Mather, Biol. Reprod.
23:243-251 (1980)); monkey kidney cells (CV1 ATCC CCI. 70); African green monkey
kidney cells (VERO-76, ATCC CRL-1587); human cervical carcinoma cells (HELA, ATCC
CCL 2); canine kidney cells (MDCK, ATCC CCL. 34); buffalo rat liver cells (BRL 3A,

30 ATCC CRL 1442); human lung cells (W138, ATCC CCL 75); human liver cells (Hep G2,
HB 8065); mouse mammary tumor (MMT 060562, ATCC CCL51); TRI cells (Mal her et al.,
Annals N.Y. Acad. Sci. 383:44-68 (1982)); MRC 5 cells; IS4 cells; and a human hepatoma
line (Hep G2).

For cxamplc, rccombinant polypeptides, such as antibodics. can be produced in
11
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dp12.CHO cells, the production of which from CHO-K1 DUX-B1] cells as described in
[:P307247. CHO-K] DUX-BI11 cells were, in turn, obtained from CHO-K1 (ATCC No.
CCL.61 CHO-K1) cells, following the methods described in Simonsen, C. C., and Levinson,
A. D., (1983) Proc. Nail. Acad. Sci. USA 80:2495-2499 and Urlaub G., and Chasin, L.,
(1980) Proc. Natl. Acad. Sci USA 77:4216-4220. In addition, other CHO-K1 (dhfr’) cell
lines are known and can be used.

The mammalian host cells used to produce peptides, polypeptides and proteins can
be cultured in a variety of media. Commercially available media such as Ham's I'10 (Sigma),
Minimal Essential Medium (MEM), Sigma), RPMI-1640 (Sigma), and Dulbecco's Modified
Eagle's Medium ((DMEM, Sigma) are suitable for culturing the host cells. In addition, any of
the media described in Ham and Wallace (1979), Meth. in Enz. 58:44, Barnes and Sato
(1980), Anal. Biochem. 102:255, -U.S. Pat. No. 4,767,704; 4,657,866; 4,927,762; or
4,560,655; WO 90/03430;, WO 87/00195; U.S. Pat. No. Re. 30,985; or U.S. Pat. No.
5,122,469, the disclosures of all of which are incorporated herein by reference, may be used
as culture media for the host cells. Any of these media may be supplemented as necessary
with hormones and/or other growth factors (such as insulin, transferrin, or epidermal growth
factor), salts (such as sodium chloride, calcium, magnesium, and phosphate), buffers (such as
HEPES), nucleosides (such as adenosine and thymidine), antibiotics (such as Gentamycin™
drug), trace elements (defined as inorganic compounds usually present at final concentrations
in the micromolar range). and glucose or an equivalent energy source. Any other necessary
supplements may also be included at appropriate concentrations that would be known to
those skilled in the art. The culture conditions, such as temperature, pH, and the like, are
those previously used with the host cell selected for expression, and will be apparent to the
ordinarily skilled artisan.

The peptides of the present invention can be used, individually or in various
combinations, as components of any commercially available or custom made culture
medium.

The use of the peptides herein is not limited 1o the culturing of mammalian, or, in
gencral, cukaryotic host cells. The peptides of the present invention also {ind utility in cell
culturcs of prokaryotic host organisms. LExcmplary prokaryotic host cells include, without
limitation, cubacteria, such as Gram-negative or Gram-positive organisms, for example,
Iinterobacteriaccac such as Escherichia, e.g., I5. coli, Enterobacter, Erwinia, Klebsiella,

Proteus, Salmonella, ¢.g., Salmonella typhimurium, Serrafia, ¢.g, Serratia marcescans. and

12
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Shigeila, as well as Bacilli such as B. subtilis and B. licheniformis (e.g., B. licheniformis 41P
disclosed in DD 266,710 published Apr. 12, 1989), Pscudomonas such as P. aeruginosa, and
Streptomyces. One preferred E. coli cloning host is E. coli 294 (ATCC 31,446), although
other strains such as E. coli B, E. coli X 1776 (ATCC 31,537), and E coil W3110 (ATCC
5 27,325) are suitable.

Further details of the present invention are provided in the following non-limiting

Example.
Example -

Molecular identification of biologically active C-terminal arginine containing tripeptides

10 ’ using a combinatorial library

Materials and Methods

TubeSpin Bioassay

15 ‘The TubeSpin bioassay was designed to examine the effects of a cell culture medium
additive on cellular proliferation and productivity (as determined by viable cell density and
concentration of antibody produced, respectively) in a 5 milliliter (mL) working volume
using an initial viable cell density of 1.5 x 1076 cells/mL.

Each culture was prepared in a volume of 7.15 ml, from which 5 mL are transferred

20 1o the assay tubc. The assay tube is a 50 mL centrifuge tube with a specialized cap that

contains a membrane with a 0.2 micron pbre-size to facilitate the flow of gases. The 2.15 mL

that remained was uscd to measure viable cell density (to confirm that both the target density

has been achieved and that the cells are viable), osmolality and metabolic data (pH,

elutamine, glutamate, glucose, lactate, ammonium, sodium, potassium).

o]
w

Depending upon the starting concentration and osmolality of the desired medium
additive, a target concentration for that additive was determined. From this data, the volume
of the additive required, the volume of sodium chloride required to achieve physiological
osmolality in the final culture, and the volume of water necessary to achieve 7.15 mL are
calculated. Using these values a preparative solution of medium additive, sodum chloride,

and water was assembled.

(V3]
<

Cells in Selective Genentech  Essential Medium  (GEM) were then medium-
exchanged into a production-quality medium referred to as GEM2. Cells in GEM2 were then
added to each preparative tube to achicve the stated 1.5 x 1076 cells/mL in 7.15 mL. Fach
assay tube then received 5 ml, and was incubated at 37 degrees centigrade for 4.75 days.

At the end of the incubation period the viable cell density. osmolality, and metabolic

W
N

13
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profilc were once again measured, and a sample of the assay culture was sent (0 a separate
antibody quantification assay to determine its concentration.
C18 reversed phase preparative chromatography
A 20% (w/v) aqueous solution of PP3 was prepared and was used immediately. A 5 x
5 5 cm stainless steel column was packed with Waters Preparative C18 silica (125A pore size;
55-105 micron particle size). The column was preequilibrated with 10 volumes of 0.02%
(w/v) trifluoroacetic acid (TTFA) in water (Buffer A) and was operated at a flowrate of 60
ml/min. 200ml of the above PP3 solution was loaded onto the column. Solvent control and
effluent monitoring of the column was achieved using an Akta chromatography system
10 controlled by Unicorn software (GE Healthcare). Following the load, the column was
washed with buffer A until the absorbance of the effluent at 280nm reached baseline. The
column was then washed with 85% (v/v) acetonitrile (ACN) containing 0.02% 'I'FA to clute
bound material. Fractions were assayed for biological activity using the bioassay
G135 Sephadex preparative chromatography
1S The {lowthrough material from the C18 was concentrated by rotary evaporation and
was further fractionated on a G-15 Sephadex column (7cm dia. x 50 ¢cm 1.). The column was
cquilibrated with deionized water prior to loading and the entire C18 flowthrough pool was
loaded. Fractions were collected and assayed for activity using the bioassay described above.
Hypercarb analytical chromatography
20 Samples of active fractions were analyzed using a Hypercarb (graphite) column (5
micron particle size; column dimensions: 0.1mm x 50mm). The buffers used were Buffer A:
aqucous 0.02% TFA; and Buffer B: 85% ACN + 0.02% TIA. Various volumes (0-10
microliters) were loaded onto the column which was preequilibrated with Buffer A and
cluted with a linear gradient going to 50% Buffer B over 25 minutes. The column was

opcrated at a flowrate of 0.1ml/min. Solvent control was achieved with an Agilent 1100

o
tn

HP1.C equipped with diode array detector and an MSD single quadrapole mass spectrometer.
The entire system was under the control of Agilent Chemstation software.

Mass spectromelry

High resolution mass spectrometry was performed using a Q-TOF (Waters

30 Corporation) or an Orbitrap mass spectrometer (Thermofinnigan). The instruments were

operated in the static spray mode and mass accuracy was found 1o be <5 ppm in both cases.
Spectra were used to obtain accurate mass information which was used to correlate with
peptide library information.

Bioinformatics
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In silico librarics of dipeptides and tripeptides were constructed with the necessary
mass accuracies 1o correlate with masses determined as discussed above.

Peptide synthesis

A tripeptide library was created using Fmoc solid phase peptide synthesis. The
library was designed to contain all possible tripeptides terminating in arginine (R), i.e. XXR.
Results

Fractionation of PP3

The scheme for PP3 fractionation and analysis is shown diagrammatically in Figure

C18 Reversed Phase HPLC

The initial fractionation of PP3 was accomplished using reversed phase HPLC. The
chromatogram shown in Fi gure 2 is representative of the reversed phase chromatography
profile of PP3. Most of the mass (~70% of the initial dry weight) flows through the column
as does most of the biological activity.

The flowthrough fraction from C18 was concentrated and loaded onto G-15
Sephadex for size exclusion chromatography, the results of which are shown in Figure 3.

Fractions from the G135 column were analyzed for bioactivity. The specific activity of the
G 15- purified material (fractions F3-F7) was significantly increased over that of PP3 with respect to
its ability to increase both recombinant protein titer (Figure 4A) and viable cell count (VCC; Figure
4B).

Mass Spectrometry on G135 fraction pool

Active fractions were analyzed using mass spectrometry in order to obtain
information about thc molccular naturc of the active components. Figure 5 shows a
representative mass spectrum obtained from a sample of G15 pool obtained as described
above. The spectrum contains numcrous pcaks with masses <500 Da. One striking feature of
the spectra was the fact that they contained many peaks differing in mass by 14 mass units in
a repeating fashion. Also, a pcak at 175.1 m/z (Figure 5) was identified as arginine by cxact
mass and subsequent elemental composition analysis. Further, analysis of three of the masses
(403.2, 389.2 and 375.2 m/z;, marked by the box) from the spectrum shown in Figure S using
collision induced dissociation (CID) revealed similar fragmentation patterns in the mass
range <200 Da. This included the identification of an intact arginine residue at 175.1 m/z
from cach of the three masses. In addition, based on exact mass measurements, these
molecules were identified as peptides with the following possible identities:

403.2 Da: EVR; DIR; DLR
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389.2 Da: LTR; ITR
375.2 Da: SIR; SLR; TVR

The order of the first 2 amino acids in the above sequences could also be reversed.
Scveral possibilitics exist at cach mass because of the overlap in combinations of individual
amino acids.

Creation of an in silico library of tripeptides containing arginine

The 14 mass-unit repeating structure seen in mass spectra from peptone fractions and
the presence of C-terminal arginine in a group of these molecules suggested the presence of
an enzymatically-created “combinatorial library” of peptides in PP3 arising from the animal
tissues. To further investigate this idea, we decided to create an in silico library of C-
terminal arginine-containing tripeptides. The library contains 400 possible peptides and its
mass composition and distribution is represented in the graph shown in I'igure 6. The
distribution indced resembles the 14 mass-unit differences seen in the peptone fractions with
repeating peaks at intervals of 14 Da.

Construction and analysis of a real XXR combinatorial peptide library

In order to further explore the idea that C-terminal arginine containing peptides might
be responsible for some of the activity seen in PP3 fractions, we made a combinatorial
library of these molecules using solid phase (Fmoc) peptide synthesis. The library containing
lyophilized peptides was dissolved in deionized water and the pI of the solution was
adjusted o ~ 7.0 with NaOI. The solution was then desalted using a GG-15 column. A
fraction of the library was collected, concentrated by rotary evaporation and assayed by mass
spectrometry and by bioassay. Mass spectral analysis revealed the presence of both di- and
tripeptides. Dipeptides found in the mixture were thought to arise from a certain proportion
of failed peptide synthesis reactions.

Mass spectrometry revealed the presence of numerous peaks, which were compared
with the in silico library referred to above. Table 1 lists the masses, identities and relative
intensitics of the peptides found in this fraction. The assignments are based on accurate mass
measurements with errors <Sppm. This list represents a partial list of all the peptides prcscni
in this fraction.

Bioassay of G-15 XXR fraction
The XXR peptides prepared as noted above were assayed for activity in the bioassay and

found 1o have significant positive effects on both cell growth and titer.

Summary

The results presented in this example show that PP3 contains active molecules with
16

17
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0. 000279 0. 775956 16 359. 2407 0.000279 0.775956 16 361.1836 0.000258
0.7138 16 361.1836 0.000258 0. 7138

o

WO 2009/033024 PCT/US2008/075403

molecular masses <500 Da. Some of these molecules were identified as C-terminal arginine
containing tripeptides. A combinatorial library of these peptides showed biological activity
in a 6-day bioassay. We concluded that C-terminal arginine containing tripeptides are

responsible, at least in part, for the growth- and titer-promoting activities of PP3.

The invention illustratively deseribed herein can suitably be practiced in the absence
of any element or elements, limitation or limitations that is not specifically disclosed herein.
Thus, for example, the terms “comprising,” “including,” “containing,” ctc. shall be read
expansively and without limitation. Additionally, the terms and expressions employed
herein have been used as terms of description and not of limitation, and there is no intention
in the use of such terms and expressions of excluding any equivalent of the invention shown
or portion thereof, but it is recognized that various modifications are possible within the
scope of the invention claimed. Thus, it should be understood that although the present
invention has been specifically disclosed by preferred embodiments and optional features,
modifications and variations of the inventions embodicd herein disclosed can be readily
made by those skilled in the art, and that such modifications and variations are considered to
be within the scope of the inventions disclosed herein. The inventions have been described
broadly and generically herein. Fach of the narrower species and subgeneric groupings
falling within the generic disclosure also form the part of these inventions. This includes
within the generic description of cach of the inventions a proviso or negative limitation that
will allow removing any subject matter from the genus, regardless or whether or not the
material to be removed was specifically recited. In addition, where features or aspects of an
invention are described in terms of the Markush group, those schooled in the art will
recognize that the invention is also thereby described in terms of any individual member or
subgroup of members of the Markush group. The steps depicted and/or used in methods
herein may be performed in a different order than as depicted and/or stated. The steps are
merely exemplary of the order these steps may occur. The steps may occur in any order that
1s desired such that 1t stilf performs the goals of the claimed invention.

IFrom the description of the invention herein, it 1s manifest that various equivalents
can be used to implement the concepts of the present invention without departing from its
scope. Moreover, while the invention has been described with specific reference to certain
embodiments, a person of ordinary skill in the art would recognize that changes can be made
in form and detail without departing from the spirit and the scope of the invention. The

described embodiments are considered in all respects as illustrative and not restrictive. It
V7
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should also be understood that the invention is not limited to the particular embodiments
described herein, but is capable of many equivalents, rearrangements, modifications, and
substitutions without departing from the scope of the invention. Thus, additional

embodiments are within the scope of the invention and within the following claims.

wn

All U.S. patents and applications; foreign patents and applications; scientific articles;
books; and publications mentioned hercin are hereby incorporated by reference in their
entirety as if each individual patent or publication was specifically and individually indicated
to be incorporated by reference, including any drawings, figures and tables, as though set

forth in full.
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TABLE 1

Peptide identifications from XXR

}XA.

# heor m/z Error (abs) Ei pm) .o Relintensity
403.2305 0.000408 1.011915 52

403.2305 0.000408 1.011915 52

403.2305 0.000408 1.011915 52

288.2036 0.000365 1.266195 45

288.2036 0.000365 1.266195 45

387.1992 0.000308 0.795164 38

2721723 0.000365 1.340232 38

290.1464 0.000344 1.185539 29

375.2356 0.000293 0.781895 27

417.2462 0.000458 1.097935 27

417.2462 0.000458 1.097935 27

2741879 0.000415 1.513006 25

262.1515 0.000429 1.637755 25

2461566 0.000415  1.6847 24

304.1621 0.000294 0.966767 23

402.2465 0.000392 0.975621 23

402.2465 0.000392 0.975621 23

4022465 0.000392 0.975621 23

345225 0.000229 0.662411 22

345225 0.000229 0.662411 22

345225 0.000229 0.662411 22

306.16 0.000387 1.262895 ?

387.272 0.000379  0.97839 20

387.272 0.000379 0.97839 20

389.2512 0.000343 0.882384 19

389.2512 0.000343 0.882384 19

391.1941 0.000323 0.824468 17

391.1941 0.000323 0.824468 17

29 GGR 289.1624 0.000328 1.135642 17
30 NR 289.1624 0.000328 1.135642 17
31 DVR - 389.2149 0.000358  0.9197 17
32 IR 401.2876 0.000429 1.069001 17
33 ILR 4012876 0.000429 1.069001 17
34 LLR 4012876 0.000429 1.069001 17
35 AIR 359.2407 0.000279 0.775956 16
36 ALR 359.2407 0.000279 0.775956 16
37 ADR 361.1836 0.000258  0.7138 16
38 EGR 361.1836 0.000258  0.7138 16
39 AGR 303.1781 0.000278 0.918467 15
40 QR 303.1781 0.000278 0.918467 15
41 GR 232141 0.000465 2.001482 15
42 DQR 418205 0.000422 1.008051 14
43 ENR 418205 0.000422 1.008051 14
44 DMR 4211869 0.00043 1.020357 13
45 EMR 4352026 0.00048 1.102556 11
46 ASR 333.1886 0.000243 0.729836 11
47 GTR 333.1886 0.000243 0.729836 11
48 FPR 419.2407 -0.003021 -7.206469 11
49 IMR 419.2441 0.000351 0.836513 1
50 LMR 419.2441 0.000351 0.836513 11
51 IPR 385.2563 0.000329 0.853533 10

52 LPR 385.2563 0.000329 0.853533 10

19



11 419. 2441 0.000351 0.836513 11 385.2563 0.000329 0.853533 10 385. 2563
0. 000329 0.853533 10 19 CLAIMS 1. The use of a peptide of the formul a
(X1) X2R wherein X1 and X2 may be identical or different and i ndependently
represegj afii¥ am no acid other than arginine; nis 0 or 1; and R stands for
argining——

L. The‘ use of a peptide of the formula

(X1).X2R

wherein X1 and X2 may be identical or different and independently represent any amino acid
other than arginine; |

nisOor1;and

R stands for arginine,

for promoting cell growth, promoting cell density, promoting viable cell count, or increasing
production yield in a recombinant host cell culture,

wherein said peptide exhibits a peptone biological activity, and wherein said peptone biological
activity is selected from the group consisting of promotion of cell growth, promotion of cell
density, promotion of viable cell count, and increase of production yield in a recombinant host

cell culture.

2. The use of a peptide of claim 1, wherein said peptide is obtained by fractionation of a

peptone or is chemically synthesized.

3. The use of a peptide of claim 2 wherein said peptone is a PP3 (component-3 of proteose

peptone).

4. The use of a peptide of claim 1 wherein said peptide is selected from the peptides EVR,
DPR, TVR, EIR, ELR, INR, LNR, QVR, AVR, GIR, GLR, IVR, LVR, ITR, LTR, DTR, ESR, GGR, DVR, ILR,
LLR, AIR, ALR, ADR, EGR, AGR, DQR, ENR, DMR, EMR, GTR, FPR, LMR, IPR, LPR, PR, DR, VR, ER,
NR, QR, and GR.

5. The use of a peptide of claim 1 wherein said peptide is a tripeptide.

6. The use of a peptide of claim 5 wherein said tripeptide is selected from the peptides
EVR, DPR, TVR, EIR, ELR, INR, LNR, QVR, AVR, GIR, GLR, IVR, LVR, ITR, LTR, DTR, ESR, GGR, DVR,
ILR, LLR, AIR, ALR, ADR, EGR, AGR, DQR, ENR, DMR, EMR, GTR, FPR, LMR, IPR, and LPR.

7. The use, for promoting cell growth, promoting cell density, promoting viable cell count,

or increasing production yield in a recombinant host cell culture, of a cell culture medium
) 2(°°



for pronoting cell growth, pronoting cell density, pronoting viable cell
count, or increasing production yield in a reconbinant host cell culture,
wherein said peptide exhibits a peptone biological activity, and wherein
sai d peptone .bi ol ogi cal Vi i I . d ' i S i f
o omot | B f PO Rk MR s oBE B IR 4 Peu R OUBIERAR A A
cel | coynkreim4ld 'p@ﬁfcﬁé%al@?icﬂré&ﬂvﬁ isGRletted florMtha gf QUpOCBNsRBAE ohpimdtRInl of
cul ture. 2. The use of a peptide of claiml1l, wherein said peptide is
obt ai nedelbgrdwthe tiromatibonofotelh deegityprromotios cheibleakell coynt, sl instease of

3. The use of a peptide of claim?2 V\:hE"Ei n said peptone is a PP3

( conponerrdugtien vigldde agee@miipandost cell culture. The yse of a peptide of claim1
wherein said peptide is selected fromthe peptides EVR, DPR, TVR, EIR ELR,
INR, LNR, QVR, AVR, G R GR IVR LVR ITR LTR DIR ESR G&R DVR ILR
LLR, AR Al Rhe DR fol55#3m iR cePgdwitaNGontdYiRg delViden{ilRprdnititinglidble t&lRouhbR,
PR, DR, VR ER NR @ and &R N@ The use of a peptide of claiml
wher ei nos iicteasingtpiradudtion yidld ipa pedogbinant hosigcel Tl utes of afcelh cyliyreicampaising@ai m

| oRobh 4R TR e A B R0 ol
ILR, LLBepf%hg’bj]ﬁb%ael'%@lei:cF%elé%@a frmhe?gﬁlp %istiﬁ,&/%é rpga_rﬁotigf B c+|{\/§vothﬁiR1

and LPR r pronoting gr ow noting ce

densi t y préth&tidH bheellvieabitg preinbtie® dhtiablercell rou@aand thcprad o€ piadtuctiorelidld in aa
reconbi nant host cell culture, of a cell culture nmedium 20" conprising a
pept i de redfomftimanthost eelepline. sai d peptide exhibits a peptone bi ol ogi cal
activity, and wherein said peptone biological activity is selected fromthe
group consisting of pronotion of cell growth, pronotion of cell density,
promot1on ef T Bl 6 FAI RIS ARG WAGLAARR st PEIPY YA LRIty Sichdte tall a
reconbi nant host cel cuﬁture. 8. The use, for pronoting cell growh,
pronoting cell density, pronoting viable cell count, or increasing
production yield in a reconbi nant host cell culture, of a cell culture
conpri si ng 18. peptuseef afcel icultwie1of dimrewherein spihapst @l iex khistese Hamstes QYA

bi ol ogi g&% aciili vity, and wherein said peptone biological activity is

sel ecte (P)O%the group consisting of pronotion of cell growth, pronotion
of cell density, pronotion of viable cell count, and increase of production
yield in a reconbi nant host cell culture. 9. The use of a cell culture
of cl ai m 8 MheThai msesall &l chib stiltwrel of dlaimad vehekeinysatd rechmbinaothbst cell proddcesThe
use of a cell culture of claim9 wherein said host cell is a Chinese
Hanst er hetesplpspaHopteied | . 11. The use of a cell culture of claim8
wherei n said reconbi nant host cell produces a heterol ogous protein.

12. The use of a cell culture of claim 11l wherein said reconbi nant protein

i's an anti hodyLehs@bf £E4If RRdYe bf ALAENE wherein saftPrecdhBindR€p@teid isSHndritibedPbr
two or nore peptides of claiml. 14. A conbinatorial peptide library
consi st iangneibednfragrhént. of peptides of the formula (X1)nX2R wherein X1 and
X2 may be identical or different and i ndependently represent any am no acid

other than arginine; nis 0 or 1; and R stands for arginine, wherein at

| east some qQf -said ti.des hibit a .one bj gical activity. 15.
The conbi n&?’oﬁﬁﬁl”s?)ggé)fn Yfs %ﬁgpfr&orgl%gﬁﬂ??ﬁf%!ﬁ%@h consists essentially
of peptides selected from a) the tripeptides EVR, DPR, TVR EIR ELR
INR, LNR, QVR, AVRL G R GR IVR LVR ITR LTR DIR ESR GGR DVR, I|ILR
LLR, AR AR A caibitin&GRal pe@Rde DRRry ENRjstiDyRsseRA]y abpRptid@Rf thafrmuRR, and
LPR,  b) the tripeptides EVR, VER, LTR TLR ITR TIR TVR and VIR and
c) the dXpetB des PR, DR VR ER NR, OR and GR wherein at |east some of

el pep\}vri\éjrg% )&X:tllr'mb 5(5 n%yqoeeo ltdgﬁﬁcal? iopldﬂﬂeir&ﬁl an%(\’lm:lgéetn%ently represent any amino acid
other than arginine;
‘nisOorl;and
R stands for arginine,

wherein at least some of said peptides exhibit a peptone biological activity.
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16: A conbinatorial peptide library which consists of peptides of the
formula (X1)"X2R where X1 and X2 may be identical or different and

i ndependent|y represent any anino acid other than arginine; Nis 0 or 1;
and R stan it 0 f t a
pept one bi gﬁoglﬂéép r{}’l Vit f%ﬂag I@t{aﬂf&{‘ @Bﬁ{% 3 %'CR oz\?i%fgcé%nﬂklaﬂﬁ%f%'ﬁ‘h@s

pr oduct kQacted franfiet eroI ogous protein, conprising providing at |east one
pepti de selected for having a C-ter i nal argi nine according to Claim1, and
cul turinp d\etrip@pﬁdesaE\lR PR, TR EIRCELRE BNRILNG, QMBI AVER, GIBi GLRA¥BJIMRg IFail iR,

EL?BELQPEE&%@;%@ bR Lok LB, Bl A0 b, SR b AP SECEER N

| east o (?hg;{je of claim1l selected for having a Cterm nal arginine. 18.
The rret aim 17 wherein said host cell is an eukaryotic host cell.
19. ThebﬂEtMmei)tu@é@m WERVMTerRanrRand T\&; @A vIRdéndhost cell is a
prokaryotic host cell. 20. The nethod of claim 17 wherein said

het er ol ogothe gipeptideas PRSDBbrMhtERI NB.R, @lﬂdeﬁR, ant i body fragnent.

00257Pasequence SE LI STI NG <1 nte 20> Bl OLOGE CALLY
ACTI VE &?‘%@A'R/FNAE“ R@elﬂ ﬁEd@GRﬁ*g % WFQEKII‘:‘E%%?PGT <140> Not
yet Assigned <141> Herewith <150> -601967, 644 <151> 2007-09-05 <160> 1

<170> Paten-tin version 3.5 <210> 1 <211> 153 <212> 08T - <213> bos taurus

<400> 1 Metielpgombinatedal Pyptid@librasuvhietcdiaptsdfpepeited efithdfarmilia(XTkX2Ber
51015 Leu Ala /le Leu Asn Lys pro GQu Asp Gu The H's Leu Gu Ala in 202530
Pro Thewhere XL andef2 may bei identigal prdlfﬁqrgﬁtm indapendently gepsesentsany aming Asid
Gu Asp eu Ser %s dd Pro Ser Ile ser Arg Qu Asp Leu Ile Ser 505560
er than arginine;
NisOor1;and
R stands for arginine,

wherein at least some of said peptides exhibit a peptone biological activity.

17. A method for the recombinant production of a heterologous protein, comprising
providing at least one peptide selected for having a C-terminal arginine according to Claim 1,
and culturing a recombinant host cell containing nucleic acid encoding said protein in a culture
medium under conditions suitable for the expression of said heterologous protein, wherein said
culture medium comprises said at least one peptide of claim 1 selected for having a C-terminal

arginine.
18. The method of claim 17 wherein said host cell is an eukaryotic host cell.
19. The method of claim 17 wherein said recombinant host cell is a prokaryotic host cell.

20. The method of claim 17 wherein said heterologous protein is an antibody or an

antibody fragment.
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Lys Qud@dn lle Val Ile Arg Ser Ser Arg Gn Pro G n ser_G@n Asn 65707580 Pro
Lys.Leu Pro Lea Ser Ile Leu Lys GQu Lys H's .Leg Arg Asn Ala 859095 The Led
Gy Ser Au Au Thr Thr Gu H's The Pro Ser Asp Ala ser 100105 110 -hr Thr
GQu dy. Lys Leu met Qu Leu Ay Hs Lys tie met Arg Asn 115120125 Leu G u
Ash Thr Val Lys Gu Thr lle Lys Tyr Leu ys ser-Leu Pile 130135140 ser Hi s
Al.la Phe du Val val Lys Thr 145150 N o

' . - ~ GNE0257PCTSequence

_ SEQUENCE 'LISTING _

<110> Genéﬁtech, nc. A
120> BIOLOGICALLY ACTIVE C-TERMINAL ‘ARGININE-CONTAINING PEPTIDES
<130> GNE-0257PCT
<140> ~Not yet Assigned
<141> " Herewith

<150> -60/967,644
<151> 2007-09-05

<160> 1 ‘
<170> PatentIn version 3.5
<210> -1 :
<211> 153 -
<212> PRT - _
<213>" bos taurus
. <400> 1
Met Lyé phe Leu Cys .val Leu Leu Leu ATa Ser Leu Ala Ala Thr Ser
1o 5 ‘ - 10 - 15

Leu ATa Ile Léu-Asn Lyé Pro Glu Asp Glu Thr His Leu Glu Ala GIn
: 20 . : 25 300 - _

“Pro Thr ?gp Ala ser Ala Gin'Phe IJe‘Arg'Asn Leu GIn Ile Ser Asn
. 8 40 45 :

Glu Asp Leu Ser Lys Glu Pro Ser Ile Ser Arg Glu Asb Leu ITe Ser
50 - 55 . 60 o

Lys Glu Gln TTe val Ile Arg Ser ser Arg GIn Pro Gln Ser.Gln Asn
65 : 70 : 75" . 80

Pro Lys Leu Pro Leu Ser Ile Leu Lys Glu Lys His Leu Arg Asn Ala
- 85 —_— ‘ 20 : 95 .

Thr Leu Gly ser Glu Glu Thr Thr Glu His Thr Pro Ser Asp Ala Ser
100 105 110

-Thr Thr Glu Gly. Lys Leu Met Glu Leu'Gly His LYS Ile Met Arg Asn
115 120 .- 7125

Leu Glu Asn Thr VaW'Lys»G1uAThr Ile Lys fyr Leu Lys SerALeu Phe
130 ' 135 140

Ser His Ala Phe Gtu val val Lys Thr
145 150
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