Bl OLOQ CALLY ACTI VE C- TERM NAL ARG NI NE- CONTAI NI NG PEPTI DES FI ELD OF THE

| NVENTI ON The present invention concerns the separation,
identification and characterization of active peptide fragments from
pept ones. BACKGROUND OF THE | NVENTI ON Hydr ol ysates of ani mal and

plant tissues are often added to culture media for prokaryotic and
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cell culture, their mechanismof action is still unknown. And éven though
pept ones hava!tieencdih ownuttiontbesidiivae breshs sy elelhltmcwitlm eonpideiee Psesintlivei r
ani el dor i o o) BEPHBEARRR, B> Bl 3R B TR R BRI PR B farcell
| n addi ti on,cupeptagniesichlbommotiimeyr e@bw%smnayhgaﬁm dye varipigtod htol @licafipbnsd  of
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material. Therefore, th o] nlj ter char cterize
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|dent|ty of the active conponents in Peptones in order to create "defined

medi a, " conpirssaycellirashecy/s ifededse’ Vs HipneRit (000 Marenegefd ned,
reproduci bl e concentrations. In addition the identification of active

pept one conponents is expected to |ead to, a better understandi ng of the
physi ol ogy of reconbi nant host cells and cell lines by opening a wi ndow to
the control of cell growh and death and better control of reconbinant
protei n expression. Therefore, efforts have devel oped to characterize
pept one conpositions and to understand the nechanisns of their effect on
cell cultures. The present invention is based on the fractionation of
an ani nal -derived peptone, PP3 into identifiable conmponents and, by
appl yi ng nodern anal yti cal techniques including high resolution nmass




I n one enbodi nent, the peptide is obtained by fractionation of a peptone,
such as a PP3 peptone. In another enbodi ment, the peptide is selected from
the peptides listed in Table |I. In another enbodi ment, the peptide is a
tripeptide. In yet anot her enbodi ment, the peptide is a tripeptide
is selected fromthe peptides listed in Table 1. Pept one bi ol ogi cal
activity camiofQfurexani ec:338-33elBespdoh¢ anayt 1hees@lgﬂbkptlﬁ(?)ﬂ&hﬁztlirdSlgs &ff
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congi St ng areePRBsE POEEoBI NG POTHIN G UL RS 4 PR haTarert O R 3o may

bc identi calpepondiofshRé®intccRRaINIrOdRPEMAEEM Mot esailly, BEudone anictalt her
thaii arginine; nis 0 O ; and R stands for argjnjne, wherein at |east
sone of sai dmﬁamsafé%méls@ﬁmu@cau%@%T%W@e Bi“dwbaf“&f’&ld‘za"é‘tql Ypivgrsally In yet

anot her aspggityc 1£Aa%a61@wwcﬁo%e§maﬁ@1m afe BYBLa0REa tiaklctsh@cEeaOnbinat
production of a heterol ogous protein, conprising culturing a reconbi nant

host cel |  cldatchirnithgye isu ¢@m@rta@mOévﬁﬁwﬂlﬁ@ctgla%ewcbmwpﬁl chtogedifetr e
nedlun1undthﬁﬁgghk&g@%agphk@gge for the expression of said heterol ogous
protein, wherein said culture mediumconprises at |east one peptide of
claim 1. Thesdd. drdclotchby adygpegtoss sfundpistanhipespingesitgn andpdentpypdr ent

f he f |
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fractionatl@puamdsanaig&n&pm&smd&éb@ﬂb@ﬂimn0®héﬂEMawph@n0Fidua@thsmoms t he
results of C& %th'xa{leo{lso ggg%gptgnor&%togglts f e}{pccled to lead to a better understanding of

the phy smlog,y of recombinant host cells and cell lines by opening a window to the control of

cell growth and death and better control of rccombinant protein expression.

Therefore, efforts have developed to characterize peptone compositions and to
understand the mechanisms of their cffect on cell cultures.

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

SUMMARY OF THE INVENTION

In one aspect, the present invention concerns a peptide of the formula
(XX2R
wherein X1 and X2 may be identical or different and independently represent any amino acid

other than arginine;

88}



Figure 3 shows the results of chromatography of C18 fl owt hrough (unbound)
fraction. "Relative specific activity"” is defined as the activity of an
equal weight of the Fraction divided by that of |'P3 Fi gures 4A and
413 show that the specific activity of the G 5- purified materia
(fractions F3-F7) was significantly increased over that of PP3 with respect
to its abiligiyoe1idndrease both reconbi nant protein titer (Figure 3A) and
viabl e cell count (VCC, . Figure 313). Figure 5. Mass spectra
anal ysi s of Katpnds fgnasgipingn” Top panel : MS scan of tile fraction. Bottom
Panel s: s/ M eah@by$hsiial cfigitsdORpdace B eZcaBiMivdyS. 2 respectivel y.

Figure G Frequency distribution of peptides in an.in silky tripeptjde
library terninatilhgng gmpedingenxihg peph §56Pmﬂ¥¢Béﬁ??ﬂ@?PoW@%%PgﬁmFrgﬁhéﬁéy at
each mass. pp3 henoflgures 7A and B. Effects of PP3 and XXR peptides on \ICC
and product titer. A VCC neasured in the bioassay in response to addition
of increasing comcamtiratingpdiment, the pegidess spdgetadifype) the pepides peest indeble(Red
line). B. Produc [ ter [ r.ed.i. :bi in response to addition of
i ncreasing conce%%%g@?%ﬁgggﬁ%ﬁ Bw%%FggEI %%gﬁﬁg%'XXR peptides (Red |ine).
Figure 8. Am no aciyd setaenvkodimeisothenep@ismponeneple od secttddoye tsepspbdre
(PM polypeﬁt¥qe @%ﬁ@ ID NO 1) DETAILED DEson PT] oN OF THE | NVENTI ON

A Definition$c ™ @ bnless defined ot herw se, technical and scientific
ternms used her ei Pepanebibheicsianevineani g casndarieoelkstedifrdmitios goeh dpsiote of
ordinary skill in the art tg which.this jnyention belongs.. .S n ;

al ., Dictiof&9our {4 ‘“?’o%f’kﬁ’ﬁbg’;‘/"”é‘%“wfﬁ & Lzli‘?&yBipb ‘%@V‘]z‘%zv‘%b?,c B%‘WF‘E{‘} &
Sons (New YQfdseasN¥ 3:984)iop v tescantbisdot hdsedeli qulibiee art with a genera
guide to many of the terns‘u§qd in.the present application. . rr;qu%erm
"peptone” is used® U ASHERL AN ENEYHENECIDRA SR fRPRHYLS Gt &F TPSPITS) e
protein deriNatleM@sovRRiahdeaed by partial hydrolysis of proteins, and

m xtures thereof, including, without |imtation, - hydrg%gsate m Xt ures

derived from t he lirpecomabodimen the srmRagtiag is Te i plure eI her  ani mal s,
produced by hydr @} VSiushi dBcRr BaRltibe BREWEES celRBE it lcbmpgsikpy dpaptyeadses
fromvarious plant tissues. The termspecifically includes, wthout
limtation, 'CompbaendedBedf proteose peptone (PP3), also called |actophorin,
which is a mnor . ; Lot&l e 123 o8& ol B fNRR B Nhere the
Sorensen, Dairy &£§a§§ﬁgggﬁgg§%9%?gg%@?'%%Sﬁgﬁ?égggvine m |k (accession
number in SwiesRion! dasabehkean P80 185 cukdenBank melaisicobpshoincldimgg30dyul and
honol ogous prot ei ns~char a I AP L kg of r ecies as canel (Beg et
al ., FEBS LePWf‘@R@QﬁW%Egghggkﬁﬁg)fapggﬁﬁk%%g%%gggﬁgget al ., J. Biochem

Bi ophys. Met hods 12t h2@HI2B6s (@90 prodews byandhaoed! 1186 ferrsenples begin. antipody
Dairy Sci. 80:3176- 3181(,1997) and Lister et al."7 Dairy Res. 81:2111-2115
(1998). Up ﬂBmﬁB ﬁEﬁbé“ﬁég@ﬁg%“ggéﬁyPgﬁﬁﬁ“ﬁhmﬁkﬁﬁn mlk. PP3 is available
from commerci al 9QUIsGRSurtisuatpeas thefiovenexanpicerns Binfigird afbteoat ardre septidet #s0i t |
M chi gan. . The @ﬁfn%:peptide" is used herein to refer to a conpound
cont ai ni ng tRAEFIAPOHDIL S no aci ds in which the carboxyl group of one acid
is linked to the am nprgemupsety, tihe @avdgionbyonanar dembmatbpelppigee Hond.
The definition specifically includes pe p[des,fqrqgg Pﬁ ?t.l ast two am no
aci d resi due®MmpPERAL GNP SINER AT OTRBS - OhdlsPitfa ! the Tormulagy vy ot g n”
is meant a sggyenge of am no acids for which the chain length is sufficient
to produce the higher |evels of tertiar¥ and/ or quaternary structure. .

Typi cal |y, tMesrgp ot eind Xaep®i b denticalpavidlacrsrdederendgndly gHicsert aqy apggseid
about 15-20 kn.. jphefserably at |east about 20 k.D. Exanples of proteins
enconpassed wthin t%e definition herein include all manmalian proteins, in
particul ar, thérapeutd ¢ and di agnostic proteins, such as therapeutic and

di agnostic ég1%9%q%ﬁ-vhﬁgd’ in general proteins that contain one or nore
disulfide b S, inc ﬁdlng mul ti-chain pol ypeptidcs conprising one or nore
i nter- and/ owhdreib pelcirabemad iSuldficdeddsonldbit a phriviaigologisalactvitvecogni zed
definition such gs an am,no aci | egt. from.t he ngi St f
al anine (Al a); a?&iﬁfn@g%%fg¥?“gs§§rgéfﬁgwk5@%%?Qa%gg$¥¥%q§cﬁgzE%@g?&lm
cyst ei ne (Cygdducgbmt@mnbei¢r@on)ys gratiamcomadsiok (cuftiuig agkscomhmaift( hby) ¢ell
histidinc (H s); isoleucine (1le): leucine (Leu); lysine (l,ys); mnethionine
(Met); phenyl al anine (Phe); proline (Pro); serine (Ser); threonine (Thr);
tryptophan (Trp); tyrosine (Tyr); and valine (Val). although nodified,
synthetic, or rare am no acids may be used as desired. Thus, nodified and
unusual amno acids listed in 37 CFR 1.822(b)(4) are included within this
definition and expressly incorporated herein by reference. Am no acids can
be subdivided into various sub-groups. Thus, am no acids can he grouped as
havi ng a nonpol ar side chain (e.g., Ala, Cys, Ile, Leu, Met, Phe, Pro,



B. Detai |l ed Description Fracaonation and anal vvis orpernone.s. The present
invention is based on the identification of active peptone fragnents.
using a variety of chromatography and ot her separation techni ques.
Fractionation of peptones can be performed by techni ques well known in the
art, including a conbination of chromatographic steps. A typical schene for
the fracti Ort%tniaﬂﬂng?-ﬁlm@@%i(‘ygﬁ@dﬁé shingr@eRtieAeuiii?3 neliunt lbtet E@tdadhnk Buifabgur e
|. The first step in this schene is reversed phase |1 PLC (RP. HPI.C), which
serves to sepathstepEstpbabiid hgaelgosnPelsel IS sphepiee ardivgetapprises al
Compounds bip { egiphase EIPLC colums in high aqueous nobil e phase
and are eIqu t%@ﬁ%?éggéﬁgm%béolunns wi th high organic nobile phase. Thus,
pepti des can be Siwsr ankdthesiapectshps tlteeéwantmnewﬂy%ﬁumprﬁ@ homedye fpilowing
- nonlinear gradients . 19 i.at e organi c solvent. The
fIom#througﬁﬁ??g%%ﬁﬁﬁlyﬁg%?gﬁ@%gg%érsed phase HPLC can then be subjected to
further chromatographic separation steps, such as size-excl usion
chromat ogr aphy, as shown 4} llfﬁl*gﬂ € i_l{ ,ﬁ&@ GXFlEsh %QV\%W(?S”M ography ( SEC)
relies on sorting of nole SOt ' adi us based on
the tinme these niigeul ésa sgremdtionliubiratioa of RPd MatiGgraphind apallysimas described in
Partitioning OEqur as a result of the nolecules spending nore or less tine
within the V8f GiA"R)f t he stationary phase which makes up the col umn.
Mol ecul es with | arge hydrodynam c radius elute earlyduring the separation;
nol ecul es with srigdre? sh@di the ekultseofICA8 eeversShihse ebionmtcgraphyel | known in t he
art and are commercially available froma variety of manufacturers. In the
exper i ment s deSCI’l;I. buerg 3 !leo»:[/sHE‘ @éﬁﬂpolf%hxgwag»wa}ﬁgﬁi &%&Mo@lﬁ (L§1!bgtﬁ]df?XC| usi on
col um (Anershan1§%050|encesﬁ was used, (Gt 00t Rt si ze excl Usi on ol ums
are al so suifrabbe. Relative spetific daiitye é, defept riksactiaiy bieansygbalfweadt bbthat ed by
m xed- node chponaﬁq *3@2&” | pygNi s technique, the stationary phase contains
t wo distinct“‘lﬁ'?’ﬂ‘&lf‘r’igfL M8 ¥ a singl e chromat ographic Iigand. The
separation principles commonly coupl ed are ion-exchange and RP
chr omat ogr aphy. Theurepp) hobdtB govothatthxgacifio delivityrod tetolgr aphiedimsatgeher al |y
requi red when reverse. phase chronatogra LARP G oQr.e ls to
separ at e stHﬁé?&?ﬁﬁ?§7§P8%%gﬁgﬁ?@gé%i“%ﬁﬂ%%ﬁ@??ﬁqggggﬁﬁ?&%gﬁé%%@?h Z?s
of fer m xed-imodsscesi s ncomme piote tityr Ghate 3hpaddiidfblerdrbug fECCE Figiitcei3&s,
including the flypercarb resin (Therno Scientific), Casis(r) 111.13 resin
(Waters Corporation) and the Down OptiporeQ SD-2 resi Chem cal
Conpany). The Ca H%L%83@%%?“?@93”88%8{@ﬁ%ﬁ“%?”&%@ﬁﬁ?r g%%@ﬁ%&gﬁqmﬁ?vinyl
pyrrol i done. Bdlle Myds: ophislapadtsispdmlr 408 2-1BaL ancdd.2copposiht i on al |l ows for
strong RP retention and inproved wetting of the pores relative to

traditional RP rggifnse I;T.-Bcgreﬁaocﬁiémb!a%!bfﬁ%@}hﬁres gl iﬁ?]ﬂb(Pf?ip_%ﬁi&Qi'TEpcﬁ’ans_ can be
of” the Qasis beads is 30 pm e conposition of

adsor bed. The average siz
t he Opti por ecmagitimgiis Rs Kraxisamassoot tiipeptidefs; ¥ asisGagiugnayens ta¢h hafisyi nyl benzene
with tertiary amnes) giving it properties of both RP and a weak

ani on- exchange alsqrbefa adg MALL FIPPS aRY KKRIRpBAE Sn VT @arkLlrodu fddr ed pm
At each purification step, the fractions obtained can be anal yzed for

bi ol ogi cal a¥f{widaguredhidy/tbe bisafisiueiotressorss (& addidansolarrataynp cacepativptie! 4 or der
to determ ne‘litlal}ﬁlliﬁuc CHIPOR EI‘, 4R (lﬁéﬁ%i@l&s 192’15&9“1%? nf%gstt.llr'*{l! ihYhe bioassay.iJhe .
pept one fraétlons enerat ed can be teste usi ng known bloassays, i ncl udi ng
a cell basedchicoassaydidescf inbedingreontm eyl 8P3 A¥sdyimebér X KB phptslcogicdal
activity ole%Ftone-derived pepti des are typically based on the neasurenent
of various culture paraneters in cell cultures including the peptide in
question in the culture nmedium Such paraneters include. for exanple, cel
density, viable degdrc8oumino aprdedusniodiitbpviot Cantpenat-olodgoirspsipige pilide
(e.g. antibod r > ghc,, Such assays are disclosed, .for exanple, in
Franek et a|".“>,{>)"§f’)tc‘)‘%g§ﬁ§§?).‘\§‘r Yy, 16:688-692 (2000); Franck et al,,

Bi ol echnol Frog. 18:155-158 (2002); Hanel< et al., Biolechnol. Frog.
19:169-174 (2003); Franck et al., Biotechnol. Frog. 21:96-08 (2005). -

Del erM nati On of the Conposition of Peptone Fractions Thus, the
conpositions of peptones and peptone fractions can be anal yzed by nass
spectronetry (MS), NMR [|CPMS, am no acid,analysis, and various

conbi nati ons of these and ot her techniques well known in the art.

Mass spectroneters consist of an ion source, nmass anal yzer, ion detector,
and data 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 the mass anal yzer and the separate ions are
detected. Mass spectronetry has been widely used in protein analysis,
especially since the invention or matrix-assisted | aser-desorption

AR e g g—




Pepti de synthesis The peptides identified in accordance with the
present invention can be synthesized by conventional nethods of peptide
synt hesi s, such as, |or exanple, solid-phase synthesis nmethods, which can
be perforned in a variety of forms, such as, for exanple, using Frnoc
(911- 1fitoren-9-yl -nmet hoxy-carbonyl) or Boc (tert-butoxycarbonyl)
protecting groups to propeCAILBP PYd@EPMONOrammoNegnd igpnoners used in
the synthesis. Automated synthesizers are commercially available for both
t echni ques, Hut ébﬁﬂﬂugﬁase pepti de synthesis can al so be perforned
manual | y. For furghes @b bifierSeR; icbic®X%AdBeighiRtRaIst @8 hétein haPP@RPARE,

R C. (1989). Solid Phase eptlde synthesis: a practlcal approach. Ccford,
Engl and: 1RINCADEs?s. cOMSEN 30‘1@96@(96\'(% ong pljordinaiyagkil] ingthe/prt torhigh thig mygyion
Sol i d phase 19:?(91%5 dQl %&&h@ﬁbﬁ D@uon%W I)l* W@xolﬁgﬁk; %&i Md?&(,%[d?%l%g)[@ﬁ@!éd. J.
Conpany, SBN 09 . Uses of di- anti tri The
di - and trl b@pxﬂd%@%dﬂcwﬁénbﬂéﬁéﬁ%ﬂnﬁ@@ﬁﬁnmngbaﬂib@hgyédHQSiwmﬁpbmeﬁx@ of
growt h medi UCt onbi nant pol ypeptides, including
ant i bodi es. qn&%'qlﬁ ﬁ?ﬁbf%?ﬁgﬁfﬁ%gﬁyﬂg%f&g& such as anti bodi es, can be
produced in a varMernoﬁxeumafyohhthanm1pnmkapyh$u®nhnaﬁ1odg@ﬂnﬁmssdumc
Suitabl e host olcen de v% s o%ta 105 SSIal 1 ql d I%COS ! q‘})t%qlspoull Qullgeﬁfelt%?(:h
as anti bodi €8, “Cai“BE" det 'Véd romﬂnﬂ‘ cel it oig gani’sns.
|nvertebratande&hg\mnmhwdenmkamndanﬂmmnﬁﬁaﬁmﬂbhb@in&hﬁmnmuS&baembovﬁmai

strains and variants_and co ond ssive insect host cells from
oSt s such. o En b UG A" PG IEPHS (e ATEPBrr vl PoRGaGE gy e el

(nmosqui to), lﬁﬂdﬂﬁsa&b Bop iridgs plamsGsics0) Thdreas ephificalyBicRIdeg astheit limitation,
(finitfly), and Bombyx nori have been Lg ified. Avariety of viral |
strains for (t‘?"élﬁé‘F‘éiéil"énp'QF"és‘plh’BlP‘P’&q>9 ai *abwékd e'agfophqrie " yhigh s @ HRor of

Aut ogr apha %ohﬂlﬁ%@b@}ﬁotw Voragh tRuEMSar@tdnahil @5161133@”10)/1&”77{07&3 B\ 3 5-a92d]
such viruses %}: e used as the virus herein accor he pr esent

n
i nvention, paP{dtiomag inyberre wlbrﬁ%qcéﬁtopdwn@fﬂswowm%wégfdbu&u 8¢ da: Beplpagk

Plant cel | CN&&&&H&SWR&RSM@ df;@h@m0199&@tp@m§9mtmﬂml,a%um@@f SiirBbQiesand
t obacco can also be utilized as hosts. However, interest has been

great est i n aseramebfBaeect @bl FEBS digtl. priop/dgatd ¢h8di. Hpget (Ebptiseel el & Aigphem.
culture (tisgys cylture routj dur S sefu
manmal i an ho@t e LU{tl f{niélsﬁzrszgl@gonkee@ﬁ’i %‘g%ﬁﬁ%@?ﬁe&taﬁaﬁ? g??})rréﬁ %@f)sl\/jg
(COS-7, ATCCOIBRI199D6HE)Listhueteat., énﬁnymﬁitbkﬂdhbﬁlti@@9629®tonw293Pcéhﬂspt

subl oned for Sus ian [ N

36: 50 (19773 BBy h SRR ey St Fop AR Res Soos R kBt
hanst er ovarlymmelldbsfa@ib&,ﬂw(cﬂlmngdml aub et al., Pr oc Nat|. Acad. Sci. USA
77:4216 (1980)); .npouse sertolj. c he nt 23:243-251
(1980)): ronkey’ KPBHES coPhde (eiitdhectinime ols) S Corpptn o fFRule husrid e

ki dney C6||&m@MEBGH?ﬁ)wﬂﬁﬁﬁh&f&b&@@lﬁnwhﬂnﬁﬂaCﬁhVHmB&J@ahﬁhﬂmﬂﬁgﬁﬂibsmc
(EumA, ATCC 2), capin k| ATCC CCl uf fal o rat
liver cells QR¥Pygaam @ce@m“ gf’d} lg‘ﬁﬁ‘gv‘ﬁ%‘lqnlfﬁﬁmﬁ‘é‘ln y &t ‘\ﬂf% ep“g seaempedt
75); human | d;y&kt t@@'ahﬁm(eldﬂﬂegamesleﬂﬁ@:’m 3068))ar IS &1 FBFIIRE. Y tum)r ('VMT
060562, ATCC CClL,51); 1'R! cells (Mather et al., Annals N.Y. . .

383: 44- 68 (1982))BY Miveich” dgimeant psgaveary of agipg %I@mfﬁanwwpé&eo%ﬂu #Cﬁéth(lmop
(12). For exﬁﬁﬂh%tu¥ﬁ%@ﬁ%hﬂ@ﬁ%h&@&%&qgﬁ&QQScméMPQwﬁ§m§PEﬁﬁﬂﬁke$xm%%§ m@
produced in dpl2.040 cel fhe production of whi fromC

cel I's as destpityegriin »\EP@@V/tzawolmlﬁowmhwﬁtBml el 45w ke, praferelly wt least
obt ai ned fraj),Gl Kk |

et hods deSCL{’F)}) e%IO’LIQ{]) Agleﬂgﬁerﬁh l}\pﬂulg'c%:ncn é»as(sced\;'?r'llsﬂém)nlhgqj} 1§1.11,0111 ?%-1969 n@ﬁ?%?ﬁ

Nai | ii cad rSonmalig@Apra0in3495paRurgdathdrapiritiawbd Giagnestid pBHass. suclLas thé2p80Oy
E;lof | :\k:]‘:a!s aaﬁg%gaﬁgg\}lllcgﬁfgboéigeﬁ“'ﬁn]desm ztﬁgml lgte%(;i%atl Cgfﬂi'lln%?]b%] m(ojxlc_)cg{ mh(falqgngssed
to produce pegtdideswlipdiaypgpipcgaedesanchppsiog enans no@n ie- eul/drunedthain dguidei et y
of nedi a. nn§r0|ally avai |l abl e nedia such as Ham's F10 (Signa), M ninal
Essenti al ((NEN@ Sigm), RPM-1640 (Sigma), and Dul becco's Modified
Eagl e' s Medi um ( (IDvEMm Sirgii@)ac@l” er Suintrabdodd foiduculypitailngeltilao hosinieehdig. 1 n
addition, any of the nedia 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;
US 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 nmedia may be suppl enented as
necessary with hornones and/or other growth factors (such as insulin,
transferrin, or epidermal growh factor), salts (such as sodlun1chlor|de

‘. oA oA p— g— g\




The TubcSpin bi oassay was designed to exam ne the effects of a cell culture
medi um additive on cellular proliferation and productivity (as determ ned
by viable cell density and concentrati on of anti body produced,

respectively) ina 5 mlliliter (11E) working volunme using an initial
viable cell density of 1.5 x 101'6 cells/niL. Each cul ture was
prepared in j@vnglivag 1@0()171/&&1m11t1()f1r§&m Ashih ik avid efeetcl fans fhe roreg cbﬁ)mstthg
assay tube, The assay tube is a 5 ,_centrifuge tube V\/lthaseC| ed

cap that corftlapiging (ﬁéﬁb?‘éﬂ‘é“‘vﬁ’}‘ﬁ) af‘bé‘“%‘}’h PR PR sicih (1)1 Q8T tvé ‘t he
fl ow of gaseguadh (&inddeiflamid fhat (A16Taiyord é@m HaRcthet @B M EneViiBR @ IcRel |
density (to ‘confirmthat both the tar get density has been achi eved and that
the cells ar@cwi apine) (Lysknpfihionty (ah@) r?é?%éqw dea pphpe gray aniipe (e

gl utamat e, ghlGRSE, (lh)‘f’}ct?ﬁl@ 1a%rr@mf;')' le(m%@qn 93 aﬂptvél%%' A, although mbBBR&Nd ng
upon the starting concen |on and osmolality of the desired medi um

addi tive, a waihges otoneeminvatcidsnmdydhe eshdns é@dwl Vusaarodifeadendi wagal @pmem
this data, v Q r.e I dj 1

chl ori de reqjt}l%r e@J %ﬁg‘ﬁ] acﬁl geg gﬁgi(ﬁ)l(()%omfcglwug%prrs uthp} tMQldr%ﬁ? gi[]f ?lga%%%s ur e,
and the vol unmlprhatwabemnrteceﬁscamy tmllaeh¢1é&/@n7bc1®b¢htivldc@1meo valioylsabetuptssi ng
;[Ng?:re ://\glsug:lhus p{melpo 585! é/a% 7%:2211 unglLa) ds Eavmegtg[i n(Sjn )o%eglléj%;d\e{% QS}é{rﬁ? I% %’qﬁsg%ﬁ mand
(GEM wer e t¥Men Phedirany€x changead!y dtacped spttoﬂiuumt(t gn-‘gualluya pedlivein q:lefg:ir ed

to as GEM. l]s.in hen ad edto p rati,ve tub
achi eve the ‘écf cthait (¢ g?;\)l lgeﬁle ‘r’?gl TEPRMC ?ahg(’? pf ijéﬁggﬁgaégléyéyt U§ '(t&hén
received 5 niligs, Iallad PhesSdr Mchtbatedndty37 Adego eess Cﬁﬂﬁl&@ bagdeoubed adsndd] elays. At

the end of the incubation period the viable cell density. o ality, . and
metabolic P (Fg vfg?)en ‘Hg héltja*i“i‘l‘“?rﬁﬁghgiee& ﬁ Ehlae(gé%%gw@f‘s rg')%@mﬁ’é’saﬁyia

cul ture was RN ch alcaMVRe Pad)adBmaiid Albxaﬁlyuay@mmyl CBbi A, BHRHAYies @eh e, ne
its concentration. C 18 reversed phase preparative chromat ogr aphy

20% (W V) aqUéc?d%C YBInaErigh(lof PR3 was prepared and was used i mediately. A
5 x 5 cm st ai nl esg,.st.gek bl‘BQJLHm"aM@Qy'p%F kFQ)tE“Mct Bolalear sciRiePas adlhvd @BBihe
silica (25A pore size; 55-1 m cron icle si ze% The col um was

preequi | i br atceddasi 4 th@mﬂtumh@f 1‘0““(92%(’9\‘/#\/)0 IR ll(’@@rcshé‘ét"i“éf kaewg o T’EA)
in water ( BUJ i Bl CP\)D\’ a}le()W 19@99&%} e\gxtlﬁ)tul QmIl d@(\M atk@ ag 111 rqdnml@ Lcl?%@(mll

the above PP3 sof utfon was | oaded onto the col um. Sol ven% control "and

ef fl uent nonintleriael dfsitshend/ot wath \walslllac Rhdvedraisiing affickiken of rsnelpagsaphy
system cont roI U A (CE Healthcare). Follow ng the | oad,

t he col um v&a }gﬁt qt%g %L%ﬁ& ?EESHY\@\[Lﬁ%tll t he absorbance. of the effluent at
280nm r eached basléabmrrm “cﬁhenectcagmpm wasstih ére Lwawheblv wihidh B&At€ 'of wterest in a
aceum trile g\ < pal eq cgn 0 hu S lut.lad\m a ml\tﬂ e ay g msultrrq‘t(%?[-l 9‘1' es 'ﬁ{ a c;sl AqNS
were assayed"f8F° bi ?)“1 66 daf Oy Py e % oassa SU8sphadex
preparative @lh(lﬂﬂ‘ﬁtlﬁk@f]ﬂ@d‘l)&olulw of 1heThauf1& ml’ammmgho nmtqenmaah) fricoimt releCh8 was
concentrated rotary evapor atio s further fractionated on a G 15
Sephadex col IR E7YA 89908 RN4% L 1 1“‘?“”‘%

& oni zed water prihfcrin0-aloagi dgbnskrighe” efd i HrteBLBiAilovwrhinaughpipoake was

| oaded. Fractions were collected and assayed for activity u i,q}g the

bi oassay desBihEcaBHVETCIHYHEFHr's LRI P‘cPa.’I'"“(z’ﬂr‘ti*rjl‘l‘fitqatgr”é\da&%C a protein ol
Sanpl es of  agfele¥€orf dr@66dyORISinWRLE | sABRIYBIO hnl SHAH RITNBRICRT PbiogHeaimii lgeid.
colum (.5 mcron particle size; colum dinensions: 0.1 nun x 50 The
buffers usedraerdlyir@pspaciliadgaslis ©yosydTamchune BeiPealogEPhigsyRheRpset
0.02% TEA. VAL, oSy ¥ é!:”?élbg'{oot 1E“>FJ18111 'oi %élqt“ﬁk&uh&ﬁ&eﬁle QPfBok BEMSR HEM
whi ch was preequili brated 14 eluted w a |linear gradient
goi ng to 50%BuffeararBicoydi 1‘2’550m“n119t1és 1 TFhléO@OTI @inmtqms (Cupe?llmbédb amnzyne, or
flowate of I ol arhi b

e et poca B Ty EELVEC 90 U9, REM A AP ERLLHR,
spect r onet ersubsThe:, etntmwleosytstl@m viaisexamge) dilrey ldngnhnomldlogfdphglsteemtw hile other
S;)ggf:‘ g%??ys\%&b LS 0* bllvﬁ'”%f mRFL nn\%u&_d.rl)dx_)l t%tagpncgie%lg eozg%(;‘lcgﬁc%gfy ﬁ?ﬁlc llel‘ld

O bitrap masmn&pecit the pelen of anhﬁl’%r nahé mnhgah)ed liphed zlll”(l)S\tSI’CumtBﬂflirﬁltm\gapl@lkmB&ﬁ ated
in the static spray node and mass accuracy was found to be <5 ppmin both
cases. Spectra were used to obtain accurate mass informati on which was used
to correlate with peptide library information. BioinJormtics In
silica libraries of dipeptides and tripeptides were constructed with the
necessary mass accuracies to correlate with masses determ ned as di scussed
above. Femal e synthesis Atripeptide library was created using Finoc
solid phase peptide synthesis. The |library was designed to contain all

p055| bl e tr| pcptl des term nat| ng | n arg| n| ne (R) i.e. XXR Results

‘. oA o~



The initial fractionation of PP3 was acconplished using reversed phase
|1 PLC. The chromat ogram shown in Figure 2 is representative of the reversed
phase chromat ography profile of PP3. Mdst of the nass (-70% of the initial
dry weight) flows through the colum as does nost of the biol ogical
activity. The |l owthrough fraction from C18 was concentrated and | oaded
onto G 15 Sephasiexphofiessioa @xet UB]IOOgh diardhrfaﬁzo@mmfw met linen WGS@J kHesproteinwdti ch
are shown in Flgure 3. Fract | fro §15 col H analé ?d
for bi oact i VPEYS TREMS sRes Gy SRR Pe P P g QUL e dp
(fractions F3pFfeciRflySbeMd beadh| o intGELas ededehiotdiatn @&x\BPBMW fomr ﬂﬁpeCt
toits ability to increase both reconbinant protein titer (Figure 4A) @

ool

viabl e cel | igowhtlized/deandrviley 28) highesld Tege et sPmaryreoheand saugl Be dikgno
Active fr aCtl Qg W&%ha'ﬂ@l X%]%%d%bs’\ﬂglcmﬁ%nﬁlp%ﬂ{ QREtdIYiidnN LAFEer rE0 AbHRI N

i nf or mati on 'about the ol ecul ar nature of the active components. Figure 5
shows a represemiating erieissospeEtT inmbiieaiveacrs omia dlawpd éo grss(Brseh s
obt ai ned as | : t Snd HORE QUG PERIC Wirkitho
msees. <500 oA Se R e M A R A TR R e ke o
cont ai ned nanmemeagsmdb¢ter|ng in nmass by 14 mass units in a repeating
fashi on. Al so, e 5) ) S a e by
exact mass and sdﬁggmﬂ%nponqﬂkmﬁf%rgmﬁﬁ%g tf%%az%lﬁﬁgﬁ%ghigrﬁﬁn %ﬂgﬁgpy3|s
of three of juhi€icareaspscésdOB. amu$89URmandn3m5mzmpﬁy1snmmkmduby th@nbﬁxyufron1
the spectrum shown in F| di ssoci.ati

reveal ed si M WP HYMNERE ‘é({ N (Sﬁ’ Oﬁ}ﬂ(}cg?pﬁéc wﬂmfcwés #’agle%r ahge™ 5%6“68& a‘fﬁom

i ncl uded t heyelweAtinfdl&atd @mtekstasuch At aptote, glgnlaneb(fcﬁfmndl,teboaﬁ phad ndatidi. | z
fromeach of the three nmasses. I.n_ addition, 8 nle ac ﬁ l d
measur ement s, t heéseaiBr SEURB (rEPe 'TEE AP frPUg PRES B‘H Hé?‘“ﬁ‘/v?v fReped. an

fol | owi ng poﬁlﬁblb{ ®s heledel &1[1&@ foﬂ@&h&g@@w&ﬂ&\l&sll)llmunéb)lﬂ. sdlﬁt;mﬁ;&@sea dver: or

1. TR I1lk 375.2 Da: SIR, SLR, TVR e order g§c§£ &{ %ﬂl q}
acids in théhﬁﬁéwgw§éb%é%§%§\6%ﬁ$ﬁdéP@%g%%h$@@é? &8 §&9! p%ﬁ%g’ B i es
exi st at eac&tl&?%ﬁclﬁﬁ,&a%ﬁ ﬁ’lﬁytbg R¥e Eﬁ@oﬂyﬂht@thl@@{al@rﬁonﬂﬁutﬂmi \alvsllidle
ami no acids. Creation of an in silica rar tri pepades contai ning
argi ni ne <ﬁUmTweﬁmnﬁn§@§lnﬂﬂ¢ﬂwé§%éfmﬁﬁﬂ§€%ﬁ@%uﬁ@*@ééﬁvHﬁphﬁé@o@bé@ﬁWa
{1 oM Reptone LLACLT O, and LRIRRBSENCAAOT G1ICRVM Nl apEiDlIRAA: 3186AUP
of these nol€Cules s g ested the presence of an enzymatically-created
"conbi nat or i @IRItOVIANCT "Of hpepil)hﬁescmn aRT' shilpaomyd i ingndbiloml t dre agmbsvale. g S-
tissues. To further investigate this idea, we decided to create an.in
silica |ibraty’lHERESE EASTAAO WP girom AoamBRiaai fi R CrT e e aslanseaes i BiEsr v
contai ns 40qopP§§1tchﬁn99»%L{1%3 cAREEnll SnEBEST GANPASbAILOMige, GidshydiBsHobRN S
represented in the graph shown in Figure 6. The di stribution indeed
resenbl es t heoittdesnadscagrngreigily fasyishicerixgd apodenionhexchge dpan fiy A gREONPt h
repeatlng pe nAly - ngeryab o] I / al
SR combi et Al Lepfiehal FiBhute R cSRATHE GHICRBYLARY S5 2 bR
i dea t hat C-doatdmragdn aff gmm nxx:hmq;@tgnm)sngl(bhﬁhomwblcnﬁtglhds mglch@i;ppomsﬂlm aclf or
sonme of the act i vit in PP3 fractions, we made a conbinatorial library
of these nnF@@hPB§°é§Wﬂ "N d phase (Fmoc) peptide synthesis. The library
cont ai ni ng |yOthMbZGd1p&mhid&ﬁmﬂﬁﬁednsgohmﬁdmhm dammmmzedowamemmaMddthe
pll of the solutlon was ad; | hq The, sol tlontwas
desal ted usimgUyE-<pgeebI4d VIR PPSET i B Rl *idwwwgsb% 1% 8t é‘&“”
concent r at ediphyo r@@l@)‘éya@éﬁ@pﬁlﬁidt@nCalﬂdueﬁ;&ﬁI&Y@dllblMc MRS SRACIJCOREhE Yndund by
bi oassay. Mass sp sectral _anal ysi s reveal e esence of both di- and
tripeptides. DLMS@bt]@SGe@A?%%H/\D’] PtHengd’ &§E&gﬁ%ﬂ’é1{pﬁ5 IgRbapyciaki se from a
certain proportion of failed peptide synthesis reactions. Mass
spectronmetry reveal ed the presence of nunmerous peaks, which were conpared
with the in Bilidtdildriseriptéferred to above. Table 1 lists the masses.

| dentities and rqj'lg‘ct/,()n?/ (!num’Ql /Al ?§ CE?[() 7[188 peptides !blind in this
fraction. the a Eﬂﬂﬁﬂﬁ???ﬂ?? [Ccurat e nass nmeasurenments with
errors <5ppm Thl 1&elireenr @perement dagedpar thcalk eltifsttiaf o@hdiive heppeptiiademsnts.
present in this fraction. Bioassay of G 15 XXI? fraction The XXR pepti des
prepared as noted above were assayed for activity in the bioassay and found
to have significant positive effects on both cell gromh and titer. Summary
The results presented in this exanple show that P1)3 contains active

nol ecul es with nolecul ar masses <500 Da. Sonic of these nolecul es were
identified as Cterminal arginine containing tripeptides. A conbinatori al

|l i brary of these peptides showed biological activity in a 6-day bioassay.
We concluded that C-termnal arginine containing tripeptides are

responsi bl e, ~at | east in part, for the growh- and titer-pronoting

—.



The invention illustratively described herein can suitably be practiced in

t he absence of any elenent or elenents, limtation or limtations that is
not specifically disclosed herein. Thus, for exanple, the terns
"conprising,” "including,” "containing," etc. shall be read expansively and

without Iimtation. Additionally, the ternms and expressions enployed herein

have been usgmpas.ati@y ¥ ciebmaesephypAnditheaBehanion @fchhiyidst at i on, and there is
no intention in the use of such ternms and exggﬁssi ns of eriludlng %
dyhitzed

equi val ent of t hé"ICHOBNER Oh PSRBT G §5oPF [oBReE RE e auptvell tknpyn

that vari ousnmdh% h C8tbRBSorAS EcHROS S Rhshivksiehd. NAt BgicSCRpEnOfor tthefr hdammdnon
clainmed. "rins, it should be understood that although the. present

i nvent i on hasd sadsis pedicrcpiant YPHisigsed By igretler Fedisheriimbi Shepgis
opti onal feart»,w; L8, )hET%dIIN @a(trawmsx @MM@E 'qat\bgonsqaiamw@oﬂnwmgIbfag@ &iMpgi ed
herei n di scl ose an be readi| by those skil In the art, and that
such nDdlfldaﬂnmh@nadunm%mlé@n@ngwéﬁﬂub©nSWﬁ@ﬁéﬁd%d”ﬁé‘WﬂWﬂDﬁmﬂhéléwéwé of
the inventi Q)(ﬁ‘)ﬂg )ﬁ%c%ﬁﬁgl Q‘FLL@! Qm1“?’91”)@6'/@“{1{1190%11“%4% &’gg\rﬂc 1qgl%ﬁ'r hﬁé‘:;d 1*?1'1.9,6“1' y
and generica Ea T'he narrower speci s an eneric

gr oupi ngs fakbmm@cmnMhmpmhhéugeménswcdn@cﬂmsumen@HSGMﬁmHQMUhezpaM@ﬁtﬂfwMese
i nventions. This. ( IMCSOIVCItthln the generic description of each of the

i nventions §p8089?§8§%11negaf|ve linitation that will allow renoving any
subj ect matter frmamilohethgepbSiacti@gaodlBs sevorsedhiishéiPI@l carothet he smatotad @l t o
be renoved vas, sp C|f|caI5§ recited. In apdltlon wher tur es or.as ect s
of an | mvent R SPRTESEER T DeriR BN Che MBI Y HTReH s & YERBol ed
in the art whllgufecagnd @@hfsf(\)ﬁtchlfohﬁldgmwp'(ﬂ{m) kBesalnsortinh er ebjecdesefrdifi@dnti n
ternms of any individual nmepber or subgr nbers of the rkush group.
The steps depfiof¥amindddys based o rkhhﬁt“ﬁdg%“riﬁ?lé‘f ConRyIb e BEY F SPEHGeHRPRC

di fferent ordgimd Pamidsindepdiss &a aRE Or trtAbedilesTPenEhEeRSrAsElcfFRIRd Within
exenplary of the order these steps may occur. The steps nm occur in any

order that il delsmeet] BedHlprEY Phpsesyhich mrkes gprife tcﬂ\é‘“lj‘oa lesples H@“H%%‘rred

i nvention.  pydrodyndfi@ Rdifiel QQS&"rl'y@Jirh%nt 1@fse}§41ﬁ1dnn\r‘xﬁﬁéchf%9 WN8r §hAler irfdii Stute
mani f est that various eqU|vaIents can be used to inplenment the concepts of
the present litayeHiG t@ﬁmvmehfmﬂtkwwav thergt I o somymaeiapheavapble dipeya vaus & t he
i nvention has S c. I ™

enbodi rrent s, mdnu%%ﬂucqg (f'lg 'lh%r TP Wn{’l&té E&ﬁ lgc!d in tﬁé ?&?ﬂgﬂ)lﬁe%wﬁ g%*{ggfrﬁbzlieXt h ng
changes cansbﬁcﬂadﬁomnoﬁmnmnamdaﬂﬁuhmiumukhmuxudﬁp@ﬂbﬂmgs&tenuhhm($pmmht
and the scope qf the jinvention. The descri bed enbodi nents are considered in
al | respects“% 5 ng@frative and not restrictive. It should also be

under st ood that thesiréty §BltbeR chis b Olb-Jrhdioh@dd b ntihe-pédc dhedthasgresiyoth BNt s
descri bed hereln but is capable of many equival ents, reayrangenents,

modi i cati odchhighg Sighstap l@w dﬂ’s‘“W‘f’H‘dU‘P Hé‘béh‘i“hb Yo (KB ofle dof 1 Bke

invention. Thxsat@gahnid 0nad. ﬂf&bo@ﬁthmt}ﬁu@ﬁ)ﬁzs%hmd'ﬂﬁ Jb@pl%ﬂ@&elo@fcxélﬁﬁgc and
invention and within the fol lowing clai s patents and

“appl i cati ond¥P slpenigaapht e sraliratiappl %\&f‘rlﬁ% Chs%?"é?&rilﬂhwséf@*ﬁl%b’ergquwéoks
and publ i catjap %az%@tph@a%thﬁwl% h3l(RP b%ﬁltawgl RO BN BLseshrhlY st REGHENASseI N
their entirety as if each indivi pat ent publication was specifically
and i ndi vi dwaplidesi reirgdbestven! wemﬁmwpmff&f é@vdyﬂwfreﬁiwmqlﬁémwr rgouny
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lipophilic-balanced composition allows for strong RP retention and improved wetting of the
pores relative to traditional RP resins. Thercfore, both polar and non-polar compounds can
be adsorbed. The average size of the Oasis beads is 30 pm. The composition of the Optipore

resin is similar to that of the Oasis resin (divinylbenzene with tertiary amines) giving it
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properties of both RP and a weak anion-cxchange absorber. The particles average size is a
few hundred pm.

At each purification step, the fractions obtained can be analyzed for biological
activity and/or subjected to various analytical methods in order to determine their
composition.

Assays of Peptide Activity

The peptone fractions generated can be tested using known bioassays, including a
cell based bioassay described in the Example. Assays of the biological activity of peptone-
derived peptides are typically based on the measurement of various culture parameters in cell
cultures including the peptide 1 question in the culture medium. Such parameters include.
for example, cell density, viable cell count, productivity of a heterologous polypeptide (c.g.
antibody) produced, ctc. Such assays are disclosed, for example, in Franck et al., Biotechnol.
Prog. 16:688-692 (2000); Franek et al., Biotechnol. Prog. 18:155-158 (2002); Franek ct al.,
Biotechnol. Prog. 19:169-174 (2003); Franek et al., Biotechnol. Prog. 21:96-08 (2005).

Determination of the Composition of Peptone Fractions

Thus, the compositions of peptones and peptone fractions can be analyzed by mass
spectrometry (MS), NMR, ICPMS, amino acid analysis, and various combinations of these
and other techniques well known in the art.

Mass spectrometers consist of an ion source, mass analyzer, ion detector, and data
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 the mass analyzer and the separate
lons are detected. Mass spectrometry has been widely used in protein analysis, especially
since the invention ol matrix-assisted laser-desorption ionisation/time-of-flight (MALDI-
TOF) and clectrospray ionisation (I:SI) methods. There are several versions of mass
analyzer, including, for example. MALDI-TOF and triple or quadrupole-TOI, or ion trap
mass analyzer coupled to S Thus, for example, a Q-Tof-2 mass spectrometer utilizes an
orthogonal time-of-flight analyzer that allows the simultaneous detection of ions across the
full mass spectrum range. For further details see, e.g. Chemusevich et al., .J. Mass Spectrom.
36:849-865 (2001).

It desired, the amino acid scquences of the peptide fragments and eventually the
}Sroleins from which they derived can be determined by techniques known in the art, such as

certain variations of mass spectrometry, or :dman degradation.
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While the present invention is illustrated by peptide [ragments identified in the
degradation products of a particular peptone, it is expected that other peptones will have
peptide components with similar structural and functional characteristics.

Combinatorial peptide libraries

Combinatorial peptide libraries are well known in the art, and methods for the
generation and screening of such libraries are described in standard textbooks, such as, for

example, in Combinatorial Peptide Library Protocols (Methods in Molecular Biology).

Shmuel Cabilly, ed., Humana Press Inc. 1998.

Combinatorial peptide libraries may be in different formats. IFor example, the so
called “one bead one compound” libraries contain thousands of beads, each bearing multiple
copies of a single library compound (Lam et al., Nature, 354, 82-84 (1991)). The library is
screened for a desired activity and any active bead(s) is/are isolated. The active compound
attached to the identified bead(s) identified is then characterized by conventional methods,
such as, for cxample, by Edman degradation. Alternatively, a reductive approach may be
employed. In another method, Houghten's positional fixing methodology (Bioorg. Med.
Chem. Lett., 14, 1947--1951 (2004)), a set of related libraries is gencrated before screening.
IJach library contains compounds with one specific residue fixed as a single building block
and the remaining residues fully randomized. Different libraries have a different building
block at the fixed position. Screening this set of libraries, for a desired activity, enables direct
identification of the optimum building block at the fixed residue. This process may be carried
out sequentially, optimizing onc residuc at a time, or alternatively all of the scts of librarics
may be screened simultaneously to allow the optimum library compound to be identified
dircctly from a single round of screening.

Using the peptides specifically disclosed hercin, the combinatorial peptide hbraries
can be used to identify additional peptides with improved chemical and/or biological
characteristics.

Peplide synthesis

The peptides identified in accordance with the present invention can be synthesized
by conventional methods of peptide synthesis, such as, for example, solid-phase synthesis
methods, which can be performed in a variety of forms, such as, for cxample. using I'moc
(9H-fluoren-9-yl-methoxy-carbonyl) or Boc (lert-butoxycarbonyl) protecting groups to
protect the N-termini of amino acid monomers used in the synthesis.  Automated
synthesizers arc commercially available for both techniques, but solid phase peptide

synthesis can also be performed manually. For further details sce, for example, Atherton, E.,
10
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Sheppard, R.C. (1989).  Solid Phase peptide synthesis: a practical approach.  Oclord,
England: IRL Press. [SBN 0199630674: and Stewart, J.M.. Young, 1.D. (1984). Solid phase
peplide synthesis, 2" edition, Rockford: Picrce Chemical Company, 91. ISBN 0935940030.

Uses of the di- and iri- peplides

The di- and tri-peptides of the present invention can be used as components of
growth media used for the production of recombinant polypeptides, including antibodies.

Recombinant polypeptides, such as antibodies, can be produced in a variety of
cukaryotic and prokaryotic host organisms.

Suitable host cells for the expression of glycosylated polypeptides, such as
antibodies, can be derived from multiccllular organisms. lixamples of invertebrate cells
include plant and insect cells. Numerous baculoviral strains and variants and corresponding
permissive insect host cells from hosts such as Spodoptera frugiperda (caterpillar), Aedes
aegypti (mosquito), Aedes albopictus (mosquito), Drosophila melanogaster (fruitfly), and
Bombyx mori have been identified. A variety of viral strains for transfection are publicly
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, soybcan, petunia, tomato, and tobacco can also be utilized as
hosts.

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, I. Gen Virol. 36:59 (1977)); baby hamster kidney cells
(BHK, ATCC CCL 10); Chinese hamster ovary cells/-DIFR (CHO, Urlaub et al., Proc.
Natl. Acad. Sci. USA 77:4216 (1980)); mouse sertoli cells (M4, Mather, Biol. Reprod.
23:243-251 (1980)); monkey kidney cclls (CV1 ATCC CCl. 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,
ATCC CRL 1442); human lung cclls (W138, ATCC CCL 75); human liver cells (Hep G2,

‘ HIB3 8065); mouse mammary tumor (MMT 060562, ATCC CCL51); TR cells (Mather et al.,
Annals N.Y. Acad. Sci. 383:44-68 (1982)); MRC 5 cells: FS4 cells; and a human hepatoma
line (Mep G2).

For cxample, recombinant polypeptides, such as antibodics, can be produced in
11
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dp12.CHO cells, the production of which from CHO-K1 DUX-B11 cells as described in
IEP307247. ClIO-K]1 DUX-BI11 cells were, in turn, obtained from CHO-K1 (ATCC No.
CCL61 CHO-K1) cells, following the methods deseribed in Simonsen, C. C., and Levinson,
A D., (1983) Proc. Nail. Acad. Sci. USA 80:2495-2499 and Utrlaub G., and Chasin, I...
(1980) Proc. Natl. Acad. Sci USA 77:4216-4220. 1In 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 IF10 (Sigma),
Minimal Esscential 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), Mecth. in Enz. 58:44, Bames 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
HEPLES), 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 culwure
medium.

The use of the peptides herein is not limited 1o the culturing of mammalian, or. in
genceral, cukaryotic host cells. The peptides of the present invention also find utility in cell
culturcs of prokaryotic host organisms. Excmplary prokaryotic host cells include, without
limitation, cubacteria, such as Gram-negative or Gram-positive organisms, for example,
Iinterobacteriaccac such as Lkscherichia, c.g., E. coli, Enterobacter, Erwinia, Klebsiella,

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

12
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Shigcila, 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. acruginosa, 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 Ii coil W3110 (ATCC
27,325) are suitable.

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

Example

Molecular identification of biologically active C-terminal arginine containing tripeptides

using a combinatorial library

Materials and Methods

TubeSpin Bioassay

The TubeSpin bioassay was designed to examine the elfects 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..

Fach culture was prepared in a volume of 7.15 ml from which 5 mL are transferred
1o the assay tube. The assay tube is a 50 ml centrifuge tube with a specialized cap that
contains a membrane with a 0.2 micron pore-size to facilitate the flow of gases. The 2.15 mL
that remained was used 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,
glutamine, glutamate, glucose, lactate, ammonium, sodium, potassium).

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 achicve 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.

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 achieve the stated 1.5 x 1076 cells/mL in 7.15 mL. Each
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

13
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profilc were once again measured, and a sample of the assay culture was sent to 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 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 (TFA) 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 achicved using an Akta chromatography system
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% TFA to elute
bound material. Fractions werce assayed for biological activity using the bioassay

(15 Sephadex preparative chromatography

The flowthrough 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
equilibrated 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

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:
aqueous 0.02% TTA; and Buffer B: 85% ACN + 0.02% TFA. 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
HPL.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 spectrometry

High resolution mass spectrometry was performed using a Q-TOF (Waters
Corporation) or an Orbitrap mass spectrometer (Thermofinnigan). The instruments were
operated in the static spray mode and mass accuracy was found to 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 accuracics lo 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

C'18 Reversed Phase HPLC

The initial fractionation of PP3 was accomplished using reversed phase ITPLC. The
chromatogram shown in Figure 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 G15 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; TIFigure
4B).

Mass Spectrometry on G135 fraction pool

Active fractions were analyzed using mass spectrometry in order to obtain
information about thec molccular nature of the active components. Figure 5 shows a
representative mass spectrum obtained from a sample of G135 pool obtained as described
above. The spectrum contains numerous peaks 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 peak at 175.1 m/z (Figure 5) was identificd as arginine by cxact
mass and subscquent clemental 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 threc masses. In addition, based on exact mass measurements, these
molccules were 1dentified as peptides with the following possible identities:

403.2 Da: I:VR: DIR: DLR
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389.2 Da: L.TR; ITR
375.2 Da: SIR; SLR; TVR

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

Creation of an in silico library of tripeplides coniaining 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 {rom 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 1ts
mass composition and distribution is represented in the graph shown in Figure 6. The
distribution indeed 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
Iyophilized peptides was dissolved in deionized water and the pll of the solution was
adjusted to ~ 7.0 with NaOH. The solution was then desalted using a G-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 present
in this fraction.

Bioassay of G-15 XXR fraction
The XXR peptides preparcd as noted above were assayed for activity in the bioassay and
found to 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
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molecular masses <500 Da. Some of these molecules were 1dentified as C-terminal arginine
containihg 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 clements, limitation or limitations that is not specifically disclosed herein.
Thus, for example, the terms “comprising,” “including,” “containing,” etc. 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 spectfically disclosed by preferred embodiments and optional features,
modifications and variations of the inventions embodied 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. Lach 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
mercely exemplary of the order these steps may occur. The steps may occur in any order that
1s desired such that it still performs the goals of the claimed invention,

From the description of the invention herein, i1t is manifest that various equivalents
can be used 1o implement the concepts of the present invention without departing from its
scope. Moreover, while the invention has been described with specific reference to certain
cmbodiments, 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
17
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should also be understood that the invention is not limited to the particular cmbodiments
described herein, but is capable of many equivalents, rearrangements, modifications, and
substitutions without departing from the scope of the invention. Thus, additional
cmbodiments are within the scope of the invention and within the following claims.

All U.S. patents and applications; foreign patents and applications; scientific articles;
books; and publications mentioned herein are hereby incorporated by reference in their
entirety as if each individual patent or publication was specifically and individually indicated
1o be incorporated by reference, including anyv drawings, figures and tables, as though set

forth in full.
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TABLE 1

Peptide identifications from XXR

, signmer eor m/z Eiror (abs) E P
1 DIR 403.2305 0.000408 1.011915
2 DLR 403.2305 0.000408 1.011915
3 EVR 403.2305 0.000408 1.011915
4 IR 288.2036 0.000365 1.266195
5 LR 288.2036 0.000365 1.266195
6 DPR 387.1992 0.000308 0.795164
7 PR 272.1723 0.000365 1.340232
8 DR 290.1464 0.000344 1.185539
9 TVR 375.2356 0.000293 0.781895
10 EIR 417.2462 0.000458 1.097935
11 ELR 417.2462 0.000458 1.097935
12 VR 2741879 0.000415 1.513006
13 SR 262.1515 0.000429 1.637755
14 AR 246.1566 0.000415  1.6847
15 ER 304.1621 0.000294 0.966767
16 INR 402.2465 0.000392 0.975621
17 LNR 402.2465 0.000392 0.975621
18 QVR 402.2465 0.000392 0.975621
19 AVR 345.225 0.000229 0.662411
20 GIR 345.225 0.000229 0.662411
21 GLR 345225 0.000229 0.662411
22 MR 306.16 0.000387 1.262895
23 IVR 387.272 0.000379 0.97839
24 LVR 387.272 0.000379 0.97839
25 ITR 389.2512 0.000343 0.882384 19
26 LTR 389.2512 0.000343 0.882384 19
27 DTR 391.1941 0.000323 0.824468 17
28 ESR 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 1IR 401.2876 0.000429 1.069001 17
33 ILR 401.2876 0.000429 1.069001 17
34 LLR 401.2876 0.000429 1.069001 17
35 AR 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 232,141 0.000465 2.001482 15
42 DQR 418205 0.000422 1.008051 14
43 ENR 418.205 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 1
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 11
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



<150> 60/ 967, 644 <151> 2007-09-05 <160> <170> Patent!| O version 3.5 <210> 1
<211> 153 . 212> paT- <213> bos taurus <400>1 Met Lys Phe Lea cys Val Leu:
Lea LEO Ala SeP Lea Ala Ala Thr Ser 51015 Lea Ala Ile Leu Asn Lys PrOGQu
Asp Gu Thr Hs Leu -Gu Ala din H 202534) Pro Thr Asp Ala Ser Ala G n Phe
Il'e Arg Asn Leu G n Ile Ser Ash 354045-: G u Asp Lea Ser LYS Qu-Pro Ser ‘Ile
Ser Arg au Asp Lea Ile Ser 505560 Lys G It Gnlle Val Ile Arg Ser Set- Arg
Gn Pro Gn Ser.dn Asn 65707580 Pro Lys LQ@EB@gpgg%qg Jdle LS Lys Gu Lys
Hs Lea Arg ASn Ala 859095 The LeaF@yCeSersaha G u Thr th Gu H's The Pro

Se‘t' ASp Ala Sefg Gjeggmﬁprl(?[nc _
120> BIOLOGICALLY ACTIVE C-TERMINAL'ARGININE-CONTAINING PEPTIDES
<130> GNE-0257PCT

<140> * Not yet Assigned
<141> 'Herew1th

<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 Lys Phe Leu Cys.val Leu Leu Léu ATa Ser Leu Ala Ala Thr Ser
1. 5 : " 10 15

Leu Ala Tle Leu Asn Lys Pro Glu Asp Glu Thr His Leu Glu Ala €ln
20 . : 25 _ 300 - :

“Pro Thr gsp Ala Séb'ATa GIn phe I1e-Arg'Asn.Leu GIn Ile Ser Asn
~ 5 40 45 -

Glu Asp Leu Ser Lys Glu pro ser Ile Ser Arg Glu Asp Leu Ile Ser
50 55 _ 60 T

Lys Glu GIn TTle val Tle Arg Ser ser Arg Gln Pro GTn*SefaG1n Asn
65 : 70 ) 75 - 80

Pro Lys Leu Pro Leu Ser Ile Leu Lys Glu Lys His Leu Arg Asn Ala
- 85 S 90 : 95 .

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

Thr Thr Glu Gly. Lys Leu Met Glu Leu-GTy His Lys Ile Met Arg Asn
115 120 .+ 125

Leu G1u‘Asn Thr Va1'Lys Glu Thr Ile Lys fyr Leu Lys Ser Leu Phe
130 135 140

Ser His Ala Phe 6lu val val Lys Thr
145 150 :
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Thr Thr Qu Gy. Lys Lea met Qu Leis Gy Hs Lys Ile nmet Arg Asn 115120125
Lou Au Asn Thr Val Lys Qu Thr Ile Lys Tyr Lea Lys Ser Leu Phe, 130135140
ser His Ala Phe Gu Val Val Lys Thr 145150. CLAIMS 1. A peptide of
the forrmula (X1)"X2R wherein X1 and X2 may be identical or different and

i ndependently represent any am no acid other than argininc; nis 0 or 1;
and R stands for arginine, wherein said peptide exhibits a peptone

bi ol ogi cal activity; and further wherein the peptide is not DER, DLR ASR
1114, 1DR C%ggMg(:R, SIR, SLR, LSR or GR 2. The peptide of claiml1,
wherein said peptide is obtained by fractionation of a peptone or is

chem cally synt hesi zed. 3. The peptide of claim2 wherein said

peptone is a PP3 (,co nept - 3 of protease peptidone). 4. The peptide
of claim1 wheréi %egﬁ CBET%‘F%W@WIE sel ected fromthe peptides EVR DPR

TVR, EIR Ft_ OARR, LNR, QVR, AVR, G R GR IVR |I,VR ITR LTR DIR ESR
GGR, DVR ILR LLR AR ALR ADR AGR DOR ENR DMR, EMR GIR FPR LM

| PR, LPR, BRereiyRX1 BRI XRmnayabeiidgrtical or differgt amhindgpqndenidy tbreseutiany 1 wher ei n

said peptide.is a L '%121353 5rd%{i%eé 6. The peptide of claim5 wherein said

tripeptide® 8 os6l%t r oM peptides EVR, DPR TVR EIR ELR INR LNR

QR AVR, &Y ofd;Rndl VR, LVR, | TR, LTR, DIR, ESR, G _312, DVR |ILR LLR
AR ALR, ADR, EGR AGR, DQR, ENR, DWR, EMR, GIR FPR, LMR IPR and |, PR
7. The pepRist@dpfor@rgini®el wherei n sai d pept one biol ogi cal activity is

selected f . : I,SL1 | O | Qf . . bronoti on
of cell deﬁgﬁeyﬁﬁ)@%%{a Fg%ﬁ@@\g/:pg}%f)gé (bzlgf cghﬁﬁ;l@éﬁggk‘%régé@s‘%&g Ippr oducti on
yi el d i n sdieheptidonbnoadiR HOER ASR) HEUEDR DR, EGR, SB, A.ROn$R It i on

conpri sing ﬁ peptide of claim 1. 9. The conposition of claim8 w for
use in a cé&ft culture medium

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

~ of a peptone or is chemically synthesized.

3. The peptide of claim 2 wherein said peptone is a PP3 (component-3 of
protease peptidone).

4. The 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, AGR, DQR, ENR,
DMR, EMR, GTR, FPR, LMR, IPR, LPR, DR, VR, ER, NR, and QR.

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

6. The 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 peptide of claim 1 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 said_recombinant
host cell culture.

8. A composition comprising a peptide of claim 1.

9. The composition of claim 8 w for use in a cell culture medium.
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10. A peptide selected from a) the tripeptides EVR DPR, TVR EIR ELR
INR, LNR, QVR, AVR, G R GR IVR I|,VRLTR DIR ESR GG&R DVR |ILR LLR
AIR, ALR, ADR, AGR, DR ENR, DWR, EMR, GIR, FPR, LMR, IPR and LPR, b) the
tripeptides EVR, VER LIR TLR ITR TIR TVR and VIR, and <c¢) the
di peptides DR, VR, ER, NR, and QR wherein said peptide exhibits a peptone
bi ol ogi cal activity.

10. A peptide selected from:

a) the tripeptides EVR, DPR, TVR, EIR, ELR, INR, LNR, QVR, AVR, GIR,
GLR, IVR, LVR, ITR, LTR, DTR, ESR, GGR, DVR, ILR, LLR, AIR, ALR, ADR,
AGR, DQR, ENR, DMR, EMR, GTR, FPR, LMR, IPR, and LPR;

b) the tripeptides EVR, VER, LTR, TLR, ITR, TIR, TVR, and VIR; and

c) the dipeptides DR, VR, ER, NR, and QR,

wherein said peptide exhibits a peptone biological activity.
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