Components of Cell Culture Media Produced from Pl ant
Cells [0001] This application clains priority benefit

WO 00zo®76pr ovi si onal application Serial No. 60PERUSRBE025195
filed June 28, 2006. The priority application is

i nc &pyBpaneatset el Q}yltw@r Media Broduced from Plapt Celis
(00011 7' el drffs %Jh?ﬁéﬁa{r?&g nhﬂ%nem?o Fﬂg.g@@(r{gidr]ﬁaéﬁt%bbﬁébtuon Serial

rel at es't use o
No. 60894t 236 8led Uude@ﬁd ZDQGpITan’et pririty applcatiomis ivecursorated hktein by
culture nedia. 2. Background of the Invention: [0003]
referengg)in I8 ANRY. t echni ques al | ow animal or plant cells

r fromtissues to grow when supplied
1. w@%"fﬁﬁe InGERIGH

e appropriate nutrients and conditions. The
[0002] cel | s Theegresgrtlmentibndelstes t(gtrmrmrodaotlm'oamd nee of seeprobinant

cuntil limt | t h,.
ot et ot o B cEtiApefia Pl Slind Oy
2. E}%Kgﬂ’c‘)‘élnd'df’thé\'mvbhhbﬁﬂa| aspects of growth of animal
in culture, J of Biotechnol. (1989) 12: 97-1

[0003] 10) Calhcu&uret @pbnlqelca rallgueanifma) er plant) thet are removed from

iscuesSEELEAUAGP bR Sod PGB el 4DEGBREIBls. T cos

are caMtﬂé'&bf dﬁndm@@hﬂmn%ﬁrﬁlm@ t@?r@N@n&DIﬂﬂﬁéd bytsofie culture variables
Reprod. Bioned. Online (200

7(6 671-82), testing
such ag mtreerrftéi@ple&rpn\mrt%g@udﬁ@m(Butlere Mrp‘%mgn%r de@rétlml aspects
of grovﬁﬂeo‘f' "ﬁ?ho s ||1i gﬂfsﬁ?re( ﬁadflﬁfétec}???ﬁj‘_1;§n"8%§23§‘?'m10§. Rell dubure

technlctlmaha’,\lem( nairiber ohapplidatioat umdudiagiimmstlgtahmn ot')thﬁgnormal

physw@gyp%mcr B ERSr bl Galghan &1 s, f‘%}ﬁ@@%?%}' ure as a

dlagnogﬁ@?dcﬂt Repfod. Bidihad. @hﬁﬁés‘lf—‘zli')lgS e - 87182), teSBRG theBfect of

ssue engi neering wt fol ds nd hufman
vanousacthemldahcompouddmoydmgs @i epmlm cell types{baikas, B Tannenbaum,

SR, I&R%&%M%&m e epieafl TR tRsB B & fefatife review,
Curr. Erﬂg%&z‘a&ér fz ) B{2)Tan Y- Zw”ﬁﬂd ing&he %@hbéntﬁaﬂ ob'p@?éimb@frﬁ)matlon
for in vitro drug studies: fects of the initial cell

of varieusatélt iypes te gener@h@ attificial ﬁfﬁsm%%{aag epfl., Cartilage tissue

onain 3R IELSBSH e A5 bt Sk B eoce.

and syhﬂﬁélz‘ i valablet Bielobiistfrormaaigecstalddtakeultires(Zeiliyer €l al., Three-
uppl ementati on of human |1 VF culture nedia, J Assjst.

dlmens@mlm-c@mgpf p(irgoy humgsljver cgits KBbIOWﬁ]ng in vitro drug
studies: effects of the initial cell quality on the long-term maintenance of hepatocyte-
specific functions, Altern. Lab Anim. (2002) 30(5): 525-38). Cell culture techniques
have also been used for in vitro fertilization (Blake et al., Protein supplementation of
human IVF culture media, J Assist. Reprod. Genet. (2002) 19(3): 137-43; Bungum et
al., Recombinant hlean albumin as protein source in culture media used for IVF: a
prospective randomized study, Reprod. Biomed. Online (2002) 4(3): 233-6), stem cell
research (Conley et al., Derivation, propagation and differentiation of human embryonic
stem cells, Int. J Biochem. Cell Biol. (2004) 36(4): 555-67), vaccine production (Chuang



al ., Reconbi nant human al bum n as protein source in
culture nedia used for |IVF. a prospective random zed

wateadpo27Repr od. Bi onmed. Online (2002) 4(3): 23BeB)ls2006/025195
stemcell research (Conley et al., Derivation,

et al., Rhesmagautical siiategies tHlizing reqondsinant HIMAR SeRHT @wNain, Pharm.

Res. (BU8TLSE) Son o BRI, Pblaymi0eHcHsid i vacone,

InactivatBa) MPesitribiy |n$<§maettmlFseeosy iavbitaslg ateconbi nant human
serum al bum n, Pharm 2002) . 19(5): 569-77

http: //uagék@gm/pmductﬁéaswﬂus_sih@mx miﬁvhamq ghal, rﬁ’éﬁéﬁqﬂpn@g&lnst hepatitis
A by an %gg?ﬁegva%ﬁﬁ.&v 92\7?@ (19925 8% (17A! 1828 BUOMERLK, Blblisher.

PROQ“JAD? 4 Ma%slgskl\/mm‘dso Rndhetla,samt‘s(atlséllas(_@lea/Mexledhrusl Via¢aine Live
rotectio t hepatitis A by an
- PreSGr'hH@tlﬂfFHfT@iWa@Qpak a(\;’ eetoo4) 271 (17): 1328-34;

ek SR R ARl BT i -

The growthrafS\derobiellg i lsﬂspemmmmas @Elb@sgregalas innperamafree media,

vt 18855 B AL kAR PEUPCAPABEERHR e

A., Futlifé Set8pEE/ednde @@dt&ucawéagﬁr@@ ing tRssuerBrigireserings Urol. Cli
u%,yt%etu—eghnol 0og vV §%992 10(2): 16987n§1[I tlssge ringglUtol. Ciin

North Amg(1999) 26@1) A676h gXaphier ptak Tamehng Redlegan ji human

erainfHiE S RBEH 8 o pBASRITH bt oI RN B Grom
(2006) 32@](83)551 7887, ahdairgass (NéronoV @t @k} integritg of endothietium in
human kerati nocytes reveal s novel role

cryopresenegsi Beman carpeaaenen-etiera(2705)30s4): 1(%jf e grggalfe )| Pnterleukln-
1a|pha5lﬂ§%§?%7 %ro‘?@&y@é iAo A IIﬁSro?élnasé Qttiz?%déﬁn @kin, Surgery

rumrn cryopreserve uman

(2005)146’8(53): 932-3)@51)&1 g’,’ér(e’zancli talltr@rapia(Chadd,dl.E, & @hannbwl& Mk,
ha-j nduced proteol ytic acfiva
Therarisik BIARGBPAY SXPEESEICH 185 RINGs Gt DS EJRtPGhPoloR901) 12(2): 186-
o4) 138(5): 932-9) and gene:.and cell therapy (Chadd, H E. :
" & Chamobw, SM, Therapeutic antibody expression
[OOO4]t echnaheg;rolo@in:srenom‘lpassa lroadtrange of zelb produzieand irdude

0004]._ The Dbi
speciidphitoRou L8 L PR B GRS LRI PoBeBREor, PO Bhmgte
therapétﬁlﬂ? n%lfo?éiHé ls8cR HsbnS@bhA driboliceibatitié Synth&Sized in large
l'e, therapeutic proteins such as nonocl onal

quantltmt byhgrtivasg genetieallyendingared ¢ells in largersgalerpuliuress(Rgwar et al.,
Industrf| %[@g&rﬁ%@%ﬁ‘g{ vi ﬁrb%ﬁ]\?cg{cj)gﬁfﬁﬁ{)ﬁ&clbﬁ‘alleﬁftl?‘?){j%%ahﬁrJ (2005)
46(3): 307-\4'3?f Thermushisér sfisueh capmertotaliyl veikﬂéblédﬁbleglcs lhagiincreased
rapidly over the last decade and has led to the present widespread interest in
mammalian cell culture technology (Mizrahi, A., Biologicals produced from animal cells
in culture-an overview, Biotechnol. Adv. (1988) 6(2): 207-20).

[0005] The major advantage of using cell culture for any of the above applications
is the consistency and reproducibility of results that can be obtained from using a batch
of clonal cells. The need for cell culture, especially at large scale, became apparent



46(3): 307-13). The nunber of such comrercially

val uabl e biol ogi es has increased rapidly over the |ast
woewada27and has |led to the present w despread POT/@sB®BE/025195

in manmmal ian cell culture technol ogy (M zrabhi

with theshegafgir yirakvanaiirs ebajorepidamiealof pelie & the EQAQWA@G 4R50s
B384 1 £ 55 g g L1901 8 rpa o

poliovirg8¥o@d Bé"%roﬁ\bﬂmec:tﬂm@étt ofhumaa defls t\hmchd)a;ﬁtcstemmglembté interest
reproduci bility of results that can, be obtai E)
in the deyelﬁgmnbaf lang@ auantiies Ofcfémr@l'Om@C'ﬁ@étf%Pe@ 'Fure( igon, B.L.,

Thomatgjlv-ldcﬂl|r ;\{Veﬂéﬁﬁqq\lé%lS.ta#éaétg%nﬁcr%@arcﬁﬁg@@%%n poliomyelitis,

ppare e nee or viral vaccl
varlcella-mod&amviras,ocﬁytpmielgald\nirus heibkfid Oanchotihet §Fostigusodiseasess Semin.

Podiatry fifeft. PE. {8002 TS et S ahebo ltadg droultee fihm de-
actlvatéﬁ"{nh}’sr Becanc BHEBS R firSt c%hﬁ%lbﬁﬁoﬂgct%%%mrétpémmal cells

terest I n the devel opnent of large quantities of the
(Furesmdl i Revedoprnentsisithg preductioniangrquality gentrol®fipoliovifusmyaccines -

I le ureate and research pioneer
Hlstorquﬂpﬁgﬁpe\gﬁxﬁ‘eq ,Q’%Q’%&@Qb a- zost er virus, P

[00086] cyt onpgaY e@vhipéhentd BEEIPcul IR niEdie Bré obefiédirem animal sources,
di seases,; Semn. Pediatr. Infect. Dis. (2002) 13(1

includirgplacferrinh rapslieridn and serem ahuaine e'Ethﬁecﬁﬁrﬂﬁo%\%@tﬁ\?&@ )@étracted
rom anfe o RBECHRIEE aPh RGP RS MhaREP AR o

constltlﬁ?téaiéllzbhltgfe ?@dnaqumzra:m AO&tIJaQbT XK., Me:dlaaﬁorrowﬁlvmaomaﬁammal
- Hstorica rspectiyve 2 006
cells: amn&@w&%ﬂ& aplogy| (1988) {3'1 o%aaé%lf qgﬁp OﬁieQP
produc{e lha%%%e‘ir%?al drﬁ%@h‘%l@%#ﬁ%@f B6F bR, there is no way to

rans n and serum al bum n ese conp onent S are
ensureehah“@dtaeréoﬁscammal prm!dustaﬂre,mmeiely emiuda(m tronhthe component,

conbined with other |.n t t
no matfe e Brecisec DR PYlicatipR %@@?@e'@& F-defived, cpmpgpents can
o {
carmy thc%vg?%&“é tnoét?d(‘eﬂclz1 h%ﬁc/ﬁ[hg@gb%%fgdm@m ?gghlzlﬁa)na&(%n such as BSE,

HIV andulepatitis vmmm(ﬁieambepla &téU Emefmng lﬂ/fﬁ?“Qtéﬁl@Sgé%lsépeS in

iood S5 B e a7 SEmp 863, PBRUIEYS! R el Rviow

Amenc%’sCBlé@QCbéﬁt@FB (DtoBeNPIIB)Vol. 1isstet3 (Strdveyy MIr egi) savdilable at
purification techniques. Ani mal - der j ved conp onents can

http:/wyaw aynericasbioo. curg/mdmc gfm?fuseamlandﬁalayoﬁmP%ﬂe galb=133;

d.h
weino R Bl e She g el onBtgea gy tmination
of bloodSFidEsiobd prbduuts frefhet 1980SNaTdy1990%, i, e, Me@ORP02) 336(4):

319 9)Suppl ): 552-3; Hepatitis C. A Brief Review,

[0007] For another, small proteinaceous particles, such as prions, could be
present and current scientific evidence suggests that even a very small number could
result in disease. In a recent case, a healthy subject died from possible transmission of
variant Creutzfeldt-Jakob disease from blood transfusion (Llewelyn et al., Possible

transmission of variant Creutzfeldt-Jakob disease by blood transfusion, Lancet (2004)



America' s Blood Centers (October 1998) vol. 1, issue 3
(Strong, M ed.), available at .
whrdopondréawy. aner i casbl ood. or g/ i ndex. cf nPf useacrcnnsﬂmslpzsws
. Ia}/. howPage&pagel D=133; Wei nberg et al. %1
363(944 aﬁ&?—gn? ZRis ralsesiconsemS WQ@%BQ#\&nomsf@h smfety of blood and

blood-88NETBBE LR EHY, 30 REHIALEB0 B Blopd ol SEVEUD risk,
BMJ (2134) BR8EA32n013+6)., Berause pf smaht safe dgggé{ Ir@berators are
resen an cur

e“COU%'%E%PH%I’igﬁ@QOUI 3 be_ : w'thrratmf@bmnaprﬁge@ssnmapcme
produdﬂlbbﬁtlﬁd SAet ppl glbgg 'of ceil B6RGe: tgf;ﬁhi@ué§g§n¢‘é ’ 1;E’?c‘)vine-

heal t hy subj ect rom possi ran
derived arodusts Tseditvthel rﬂanufak:tnhre mmiefaaﬁulbtlomobk/aodnes current fpolicies

and isq 13 e 20 000, Walkhl tscase by blood
http://inRIig4. g&v&aer/mwrue@W WA Edr g)e%ilm)MeJ.EIrfe Agency

rai ses concerns regar sistent safef
(EMA),EBMP pasition §E?d|elml§ﬂt OeﬁrptzﬁelldbdakthdlsdaseBahﬁ plasma-derlved and

urine-oEfieRsicnalBo8, @003h HRBBRH e of such saf oty
http://mwvon eenerseu nmmghamnm@sgﬁp@@maagozen paRNI6HA Hedkn®fganization
one reconbi nant _proteins In vaccine

(WHO)p%g‘aet aEﬁPtgﬁﬁﬂj%’?ﬁ@P da‘iﬁﬂseds?ppah:avaﬂabjaat culture
oS SR N B RFREL TR B oo
hesﬂaqtdxb usé esodirats fromuesl éudturehﬁecﬂlatthat&:cﬁﬂélﬂ%lmal/@cbm%hénts for

at _http://ww.f mmrl es/ pda092004we. pdf ;
rehgmugﬁrd'ﬁg rmngl(%@ l%é % 3?5( mabpto in ggetarians and
others, %@@wg,a 2008) G0t eb9H-stpkob d| sease and

pl asma-deri ved ‘and ‘uri ne-deri ved medici nal products
[0008] ( 2003Therglerel tiere isaa need to produce components for incorporation into

/ 287902
ool culfpb Byl 0 SO e 85, B RS R e S B
retain theie firfdtiehdl valak fdr cdills®mefed 2002) , available at
htt p: // www. who. i nt/ medi acentre/factsheets/fs180/en/).

Further, many uSEMMARY ©F THE INMENTIONIse products
t 0 S .
[000g] { (2 Af .‘%59@@9’ 1 ABTH SorlyB0r 168 MR o BRovigg ZBR BERLR media
or medarsumilerpenkéwdmamm \&&ﬂﬁp@ﬁerﬁﬁﬁeﬁ%’d froRepRant COIRE HHIES When
. 519-20). [0008] Therefore, thereis a
used '“rF@@cF“atH &%éﬂ@énébﬁﬁémﬁw@%mmpmﬁ gevbrand productivityced ¢ells as
compar%H' thihe uE‘%Q'J'f ﬁ'iéohé"koht%lrpﬂé a‘finﬁflélvc?&\fedoégm&';n&ntm uced

y, ani mal sources
[0010] One embodiment of the invention comprises a cell culture media with at

least one plant-produced heterologous protein as a cell culture media component.
[0011] Another embodiment of the invention comprises a method for producing
an enhanced cell culture media, comprising producing at least one heterologous protein
in a plant cell and combining the at least one plant-produced heterologous protein with a
cell culture media.
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[0019] Another aspect of the invention comprises of the use of the media
supplemented with plant-derived components to improve cell growth and productivity in
cell cultures.

[0020] Another aspect of the invention comprises improved cell culture media
comprising one or more media ingredients and as a supplement to one or more cell
culture media components derived from plant cells.

[0021] Another aspect of the invention comprises a method for achieving high
growth rate of culture cells and high productivity of culture cells by culturing the culture
cell in the improved cell culture media.

[0022] Another aspect of the invention comprises a method of producing an
improved cell culture media comprising a) obtaining a plant cell transformed with a
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Lane 7 shows a broad range of molecular weight markers.

[0027] Figure 5 is a comparison of the codon-optimized insulin-like growth factor |
sequence (“Insgfact”) with a native human insulin-like growth factor | sequence (“native
gene”), aligned to show 70 codons in the mature sequences, with 40 (57%) codon
changes and 47 (22%) nucleotides changes.

[0028] Figure 6 is a restriction map of the 4,194 bp plasmid, API271 (pGlb-IGF
v2.1), showing an expression cassette for insulin-like growth factor | (“IGF”), and
containing a Glb promoter, a Glb signal peptide, codon optimized IGF, a Nos terminator
and an ampicillin resistance selectable marker.



containing a rice G1 pronoter, a G1 signal peptide,
codon optim zed EG-, a Nos term nator and an

W(am[umoiﬂsz n resistance sel ectabl e marker. [002B4¢T/BoD06/@25195
of the 142 bp plasm d, API 270

100291 o 1 PSS B ToSistan B an.of hep' 5261 o BEGRbARIHA P GH-IFG

v2.1), %ﬁbﬂnﬁ?@" egr%‘%an fcé fepfgg{r:rg: lihe |Ikg% \%gg ﬁacwzlgg%eg g)r}g
containig atrigenGitpromater aaGt‘aeignal bépti’der eed%fl @tpqmu_ﬁelsﬂ KSF, aé)][\l%s

4 tern blot analysis o
termm%[g ﬁga]q[aoozﬁhl%@%g{tﬁn?e IF%'E@ gm%rrk% Rl gene?/atl on
[0030] Of tr FRAGEMI IS o VeltetR DS adéamﬁs of +é5:6iﬁgq?1g i r@g@éﬁ%? -1 (“rhIGF”)

from seeds of control untransforne
expresged inthe Rbggneration afdransgeaid rice seddmdsar® 1 shbwshrive seed

extract il e 8 oF SBitora BulaBroi e L HALe 12ihe 608hdanes 2 to 8 show
rhiIGF ep(preéseiﬁlnréb%@l:eﬂtaa)féi@btélrfé@fr%ﬁﬁi/énﬂnél@ﬁé{de t v\geﬁfc rice
. Lane 7 shows a broad range of no
eVGntSni?R@%%Sh?‘mQﬂur'fle¢|"@l§3Fe-1E.Stalsd%rdcﬁxwp%ssaddn y@ast Hmded at 1 ug.
t I ce
Lane 0 SARRARELIGAF EhoR T AB LB MR T e oroer
[0031] f act oFigure 8dsiarapengarisohi (vf&heQ:Odohwopﬁmmtﬁﬁmtéétlr@'ﬂﬁ‘é’fcﬁpfactor

0 (57
sequerA{n1eloibh it A atbeynissinebi e Bl S hsRminceattlve Gone’)

soned S 60580 1P 0B el Uit 2l PARP LG9 M e anc

28 (15%bnucm9tjdenhamg® growth factor | (" IGF) and

b tid d
000y SO LS BRI o 5 1.0 SSESL B 0 20tn,
nos), slﬁ@ﬂh@ta’#ﬂéﬁ)ré@él@ﬁtcé@é@tté"ﬁfr‘?ﬁt%stlgalﬁfefg ! %é:rt@r (Pl'l"gc’))dr%nd containing a

restriction rrapo | asm
Glb propaten. g @b S/lgna.l)pemld@wm@oranpbmme@sﬁ'Foa Nesseemiratboand an

or I ("IGF"), and containing a
amplcmlr"pgéég'%g?&é ?glﬁg ag):%n? rI1 si gnal pept| de, codon
[0033] opt i nFlgatb 1 Gfs a sediastidrenEp GItAE 32880 BY pPelEWHG' JAP'ISD? (PGH1-ITF-
resi stance selectable marker. [0030] Figure 8

“OS) shapingan exriessina csselteior irdestinal eate faﬁtmdlﬂ@:and contalmng a

oo Gl S BPEGREEod il REo) HIRBL 1 idLARTEGR S

amplcrllof resistance seiat:tabtsfrmrkmd rice variety Taipei 309.
ressed in seed extract

Lane 2 to r hl i
[0034] oot 5 FIGHE 155 eﬁf}ﬁ@ﬁ@ﬁﬁ'@ﬁlﬁ of resrpaIRRSt Aumen ITF (ThITF")
expression in the R1 generation of transgenic rice seeds. Lane 1 indicates extracts

from seeds of control untransformed Taipei 309 rice variety. Lanes 2 and 3 show rhITF
expressed in the seed exiracts obtained from two independent transgenic rice events.
Lane 4 indicates a purified rhITF standard expressed in yeast, loaded at 1 Mg. Lane 5
shows a broad range of molecular weight markers.

[0035] Figure 13 is a comparison of the codon-optimized human lactoferrin
sequence (“cod opt lac”) with a native human lactoferrin sequence (“native lac”), aligned



events. Lane 9 shows a purified rhl G- 1 standard
expressed in yeast, loaded at 1 ng . Lane 10 shows a
W(tnrz@namnange of nol ecul ar wei ght markers. [ 003g¢T/E5D0é/e25195
is a conparison of the codon-optim zed intestinal
to Show BEBadongcwith 49858 %) codnneghanges and 46 & (2b%)eucleotide
changé testinal trefoil factor sequence ("Native Gene"),
al'i gned to show 60 codons in the mature sequences,
[0036]Wi t h BRyurd 3Wis @qaasmmwﬁnag&sf the 8,2 lﬁ;iﬁﬂésndeAPmeﬂ@ﬁ Lac),
chan 0032] Figure is arestriction na
showing aﬂsgxmfss Paﬁﬁséett%ﬁ’réw“%@@fﬁnfﬂh@%q coatﬁmmg@ GH promoter a

Gt1 sng?férﬁlﬁﬁsﬁdé?rboﬁ!%@éﬁﬁfrfﬁzéd’huh%éﬁ%&bf@lnnté?\fo%' ﬂe@@%‘t&ﬁ an

taining a
kanampeptresistarmeckmecﬁpbﬁennamérI TF, a Nos termninator and an

00 b 5B RSB 0 BB S002h o 5 ion o
recomﬁﬁé%rﬁ@ﬁé’ctbf&ﬁ"ﬁ’s)roté FNEG Rt BER" 'é&ra%?sg%];é §uspended

for intestinal trefoil tactor (ITF), and contal ning
in Laemii samglet buifernuron aagradient igghaind stainédiwithd@attmassie blue Lane 1

o tho RLHIbE R inafehof ahEL T80 e GERh Sopiddgiorer

(Sigma/&rémidal LISA).apahys8I0aB ér@%‘ihﬂ?é B3BH BB ﬂerﬁ homozygous
‘'rhl T F') expression in the 1 generation of

indepepdenidransgeniq dee Hresiand Lame14ils| & aeed extaetitoradion-fransformed

trol untransforned Tai pei 309 rice
rlcevaﬁ&?ﬁ}ﬁ’é anes 2 and 3 show rhl TF expressed in the

[0038] seed Ebgureld 69s alstableeskptesior mecommmumsm Rittefertrcin
ri.ce events. Lane 4 indicates a purified rhl T

transgeg}l%ﬂa%.gaaleﬁﬁrp@%&d WOy detdenetritong. drotal sajublezm@tems from1g
of browﬁ‘)@%@ Q&8dxi) %&%@ vith ﬁ'@'rrﬁ%‘ﬂleﬁfra%‘@r?ﬁ%ﬁ%ﬁ?{:lénﬂed by

igure ari son
centrifugation- dinei ewtrasd Wasmmalymdt va ELIBA. fedraetion Wdscregheatsd three
rrin sequence

ti h | act of
times a("'%f%%n%dl dﬁy' r}%rb'\lé%é‘r‘?ug‘ta% §ﬁ%§§%6§§r -codons, with 413
[0039] (59. 6fyuER 4P BHANRORA ditHprbein (s%auér@e BF'ﬁJps?&F bé‘tﬁvgen Gt1 signal

changes. [0036] Figure 14 is a plasmd
peptides(@1 SBpand aed@mopnmlmm(mnsertan)albwhmm@TMZED HSA)

ex I an S e for huma ctpfer
sequerfBiHeRRR oS Bl P hed B 54 Pt P02t fSwiss Rrgb,
[0040] opt i nFE;ﬂﬁb han@ga glaghef @ap ioh thes 408 Bpﬁbﬁ‘sﬁﬁ& OAPRE (&T1-HSA),
kananyci n resistance sel ectabl e marKker.
showing an expression cassette for human serum albumin and containing a Gt1
promoter, a Gt1 signal peptide, codon optimized human serum albumin, a Nos
terminator and a kanamycin resistance selectable marker.
[0041] Figure 19 is a plasmid map of the 12,388 bp plasmid, API508 (JH/GT1-
HSA), showing an expression cassette for human serum albumin and containing a Gt1
promoter, a Gt1 signal peptide, codon optimized human serum albumin, a Nos
terminator and a kanamycin resistance selectable marker.
[0042] Figure 20 shows the effect of three forms of recombinant human

lactoferrin on cell growth. The three forms of lactoferrin are asis-lactoferrin, apo-



[0037] Figure 15 shows the results of a SDS- PAGE
anal ysis for the expression of reconbi nant human

wo awrobm=szin. Total proteins fromrice seed exPCBUE®06/025195
were suspended in Laenli sanple buffer, run on a

lactofeminandhelodactofaitins Asisttagtalerrn isdberssgiecadhparial-laptefetrin with

sopro B ARFABY S BEd B A Gl A rot s

baselineSAppldnaerited Svithovarbuar cordentratio eE Fecoxibiaghshdrhamlactoferrin as

... hopozygous independent transgenic rice |ines and | ane

indicatedyin (e 0raplaq Celirawin KBaRsigRd asthyiidine dncareeralion; ot y
Tai Do . : i t ' f

10043 2, D Fip3R21 RABTRE A Lo chps A b RERRE BLrd

lactofenginadmeelf gromitiR2 ThierthreghfoRmisof ¢estefeatin arsasisdactofertihupe
rice flour was extract

. proteins fr 1. f. bro ed ., |
sctoro et Sk, B BRobCS o S o bt i wit
approxi&edtt '50b4 48k isafurai®s. TheRkING \ﬁﬁﬁb&é&lﬂméﬂ% rfgg%gf% fetal calf

Extraction w,as repeated three tinmes and sta
serum ard the lesharesbaseling supplementedrwitinepidpooaijromity dactod, 5% FCS or

recom iR, AR & Lp3RSGaBlor it Bl i s
measurRdraghahbomicdlieimil. M ZED HSA) sequence based on native
protein sequence derived from P02768 (Sw ss-Prot).

[0044] [ 0040Tigwieged shawsicell suuegsmediasyppiementedsyitly eggmbinant

numan B3l (RN iRl TR BB ool
growth pndiimdreaseshyridemng cell npaficr @, conasired Egﬁ?@%lie@eﬁvmr’ansferrin.

, ?egr@al bum n, E%s,term nator and a ! n o
FBS s felah kavipr gersgn-e Is sRIHREiree celbaulfureirgedia deyiviesl fiom KC Bio,
KansaWQ%T%Pa SérunlfrebmadB Withdlt oM d. API 508 (JH GT1-

), showi ng an expression cassette for human serum
[0045] al burfiguren2B sbowaitimé effeet dirécopmbmanéhuman@eckusi albamin (rHSA)

and piaBERoTies NN ST ARATIR (PLCSraHBe GiBige Ok bywiooma A1
cells in gahif&rm?ﬂi(&%@inngﬂSH{aﬂﬂﬁg réAMRARY ééieme@f%ﬁs f three

orms_of reconbi nant hufan lactoferrin on cell grow h.
[0046] The tHigwe 24 shewsthe effectafrecomhinanhbumanassrofealbumin (rHSA)

and plaf BBl S AS RGPS o pecGiolin PE bR dmg Aet
cells in BBftin-free rAediuhR{$IMF). The baseline is with basal nedia

and the rest is baseline supplenmented with various
concentration of reconbi nant human | actoferrin as
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indicated in the graph. Cell growth is neasured as

thym di ne incorporation. [0043] Figure 2 1 shows the
webdoemv276f three fornms of reconbi nant human | ar¢DUSINNG/25195

on cell growh. The three forns of |lactoferrin are

asi s-1actoferrin, MpbNEERDRESCRIPHONol 0-1 act of erri n.
[0047] ASi S- Uﬂfés%f&ﬁél‘\/sﬂs%gbééﬁeéaﬁ? e‘?r?lsri?srﬁ @Fﬁ’éﬂ%’i\ ll%erfgg?gmgs

th approxi mate el ALIRTSSS
glven bﬁlQWl obase\genemhlla cphsnstéisﬁ’mwt sdme ahéarﬁreg thatanel tdries @8 to those

scted B S OB A R e L
Sambrdokat alc (rrm)q\nabbmar @iori}mgg& E}bo%%ﬁ/ ﬁé@ﬁ‘élns'eﬁgad Edition), Cold

measur ed as nunber of
Spring karborcRirass: Blaimdew, NthpAelsﬂhela’a\/l\mtah (n eea)murrent Protoeels in

oI 0t TR Sh YRR i 058 S5 Moot

eds. (19973) P@mrmeaﬁammwaahaalammér A&dderse Jmseﬁé:%f hg-

is fetal bovine Serum is serumfree cel
Netherl@uﬁswredefﬁm@mm tesanstaf dhe K(I Bi 0, Kansas AFI\/B Fe is

0048y 5 1 SBREELS ISR AL ek AR o AT e cote

may be(mbﬂsm)edafmm nhaﬁo‘rbmmg patshtd A8 AppREationg! Bueh Bf Wﬁlﬂ‘ﬁﬁil)sum
me

r OWt, ridoma AE1 cells in control
incorpofiipyt hesrh e egtraly dyearerenem Ui, PaispppL m]Nq:.mséowmos
A (Pt RS o Al CORSR SRR ANPGRS NG
6,991,824 ({Expressiantof dfurhgro MilkdPreteled it Eldnsgeniciants f; LS. Pat. Appl.

o NGS5 PR BT e i e '

Pat. ApPE#LI$fo. @omamd?@es@w (EFProdiUetice BEHhlah GAVEhSESbrs'th!Nonocot
a ad 1'n

sane neaning that the terns ve to those ski
Seeds"); M SaPat.dkppl hBubr e e2004/60631 1 o (iMethert of Matimey an Anéi- mfectlve

ool A LS o e v

PCT/US2004/08)0 ong & bRbBNI@HS i
O o 1083 o e Epleisgioh ifFusion PORPREHENS in'biéint Seeds

-Utilizing\pead-tarage; Rioiejps asdiusion CeyriegsSoRthengenarat knd Sp¥cific

oo O B b S8 e, o

the folloWing Nefehendesndacth of wiithi isiitéarperaaed hbesin Bé ehhistpby -
reference: U.S. Patent No. 5,693,507, U.S. Patent No. 5,932,479, U.S. Patent No.
6,642,053, and 6,680,426 (each titled “Genetic Engineering of Plant Chloroplasts”);
U.S. Pat. Appl. Pub. No. 2005/0066384 (“Site-Targeted Transformation Using
Amplification Vectors”); U.S. Pat. Appl. Pub. No. 2005/0221323 (“Amplification Vectors
Based on Trans-Splicing”); U.S. Pat. Appl. Pub. No. 2006/0026718 (“Method of
Controlling Cellular Processes in Plants”); and U.S. Pat. Appl. Pub. No. 2006/0075524
(Method of Controlling A Cellular Process in a Multi-Cellular Organism”); Marillonnet et
al., Systemic Agrobacterium tumefaciens—mediated transfection of viral replicons for
efficient transient expression in plants, Nature Biotech. (2005) 23(6): 718-723.
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[ 0048] General and specific techniques for producing
proteins fromplant cells may be obtained fromthe

wo olorova7ey patents and applications, each of WhCTHS1086/025195
incorporated herein in its entirety by reference: U. S

[0049] pat . TAsppolymugleotiges ofibe /imvertionanay be(in thexfarm of RNA or in the

form of BN 4Bl RERES rhBeeHides 3%, U BRIER A re Rl F iR Ane

genomldPDWJel TheiDNArMaY geriouble-swdrsded orLélﬁgleEEtFand‘éand fiudingle-
2003/ 0221223 (" Human Bl ood Proterns Expressed in

Strandeﬂ/tﬂmbe the sading; stigng orpae noprseding(anti-sense2 compiemestery)

strand. ("Production of Human Growth Factors in Mnocot
Seeds"); U.S. Pat. Appl. Pub. No. 2004/0063617
[0050] (" Ve {Tihecter “Msdblylgaasfomwed” with esferereceGong plant celnfezins the
I nfections"); and international

plant CeﬁmS.acag. &@?M% (heterologaiin) Nusleiegaidsaguence ditegrated into its
genomeﬁ?&ﬁ{ CRSS ndl Pcﬁné:dJﬁirS"%iP Bl BPﬁ{dré*%%nb%tB'n@m Seeds

I zi ng ee- orage Protelns~as Fusion Carriers").
[0051] O heBygiwoet aell”aadneqné@l dellocammhmgcamectboanmsupportm\g the
gr ot el from ?I ant

roplicath 2l rartSHPERG SheIe Siprr T o BRI cag R pudlpip g

sequend:é P%f@famy aéc%@rdlﬁ%% thed mVehﬁoreﬂﬁe h@%VcéWusfaeE)I@h?Bélﬁ Other
U S. Patent U S. Patent .

host cells. ray bet esad ap seeorsiary bgsts mwoangeectmal (y@ash lmsaqt eamphlblan

or mampZ9AA Kefle, BRI 0 crbBRL ol FolPodP T, Ui o

0052 Tr ansot amtaeun réfsrsn@ Melrd@mdq?oﬁd@ lahs "includin
[ ] "Fﬂ 2005/ 0221323 (" FI fication §

und'ffer%tat@ta élsse\@ é@gorﬁaﬁd%)ﬁs‘s I aglnl@wt)seegsspo k24t Prapagules, embryos,

suspen%b'ﬁgg@@rgsszﬁ%@ Ian?&}ﬁagq andq%ﬂ% &&@&)ﬂté %&%hbﬂe@r

sporophy AR MEGepoOdst hod of Controlling A Cel | ul ar Process

in a [ti-Cellular Q, | onnet Y

[0053] ¢ diRectery, Bt A ek Fulrerentag dant.

[0054] tranghRoklR*seéd !)l’dcﬁlct’*lﬁﬁlhbﬁgrlﬁjtﬁ@"no?ﬁrfnitéd ?@tsheed fr%ctl ns such
transi ent expresSion in plants, Nature Biote )

as de-htﬂtﬁ(@lholﬁl@aemﬂopo(}ie&]d thfabhqubbgem deduilieddy mﬂlmghend ground into

a powdqs\ A SHePriRAY, MTE sl groteiRgkirag] Wiiiethe pfftel fibtiin of the
flour has B&én sa draqeawmt%rbbrhgdﬁawra&b en@ﬁgmmcﬁh@ W?é'xtract or

or sin e stranded, and if singlestrande
malt syryp}iang/os erpuriiesr profain fraﬁtl@bdempct e th@etremgemc graln

ooss] £ FSRA oAy I8 o) Hbah PRy prisely
attributed to that protein by those skilled in the art.

[0056] “Monocot seed components” refers to carbohydrate, protein, and lipid
components extractable from monocot seeds, typically mature monocot seeds.

[0057] “Seed maturation” refers to the period starting with fertilization in which
metabolizable reserves, e.g., sugars, oligosaccharides, starch, phenolics, amino acids,

and proteins, are deposited, with and without vacuole targeting, to various tissues in the
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pl ant cell has a non-native (heterol ogous) nucleic
acid sequence integrated into its genone which is
W(Dra(immaﬂmed through two or nore generations. [PROBUF20By025195
"host cell” is meant a cell containing a vector and
seed (gRaIph 6+9.i ARdesRerMe Bsiaatleuronenayer, andacsiteliapepiheliund/ leading to

arain e G, 005 A1) 0GR BHRT R UPYReARE Roat “cer
[0058] i s a “Matuvatienldpeciichnotdi®piorfiélerSref@y tha proatbtesexhibiting
secondary hosts, including bacterial, yeast, insect,

substandiaiy, u@Traaulatedra@Hvawu(gfeaiew than aﬁﬁh@mgyﬁed majueedionr ed
[0059] P! amTJ;éot%FmG‘ l;dwth[fgg rs%?{?l)t& 5 urt1) (?%@é?l é; ?ctﬂf@’f&agments

cel | rivedvrrom a iate

thereof tinsladiag( witbout ltmltditlm') mimdl geswthlfactor $EGHS, kemhh@cfyte growth
r| St emm

factors B@é?bﬁgluqn&kg&r { g @%ﬁ‘&?ﬁ:ﬁé@ﬂ- E(glrgt‘rg{y%;ﬁ Qrs (IGF) |nc|udmg
-1 apIOEN Mg T FRORR T ph0amhof ol SR
mcludm@h‘l&GlF@r and 34, grapuiaxyte colohystimulating fastardGCS ), nedve growth
tctor (NG5 RIS R B 3n B Rs ot oy 04 G 81 10

and 12[3néﬁd BICIYIBSTY adivesPayREhisastithedd BitEiA8! Mhe é%!cfﬂe%b@s of these
extract (where thelhﬁroteln fraction of the fl our

and oth@é@@VﬁbpﬁmtatSearefwe nawndatieseairerdinary skillinithe artal t

100601 ' HEASTHIRGBLP FAC st el M eBRE Rhadhugps it pen

cells fro@hi ah@thei 80&TE, dhwhick i fidm al plgmmiure@tmmua gﬂ“l@fﬁrﬁe prant
bi ol ogi cal activity typically attributed to that -

sour ce M@ﬁ'fih '§Wfﬁ%§® srntrolaf g prompteithat dP@@BQ} nopalbcggulate
expresa?&?gfl’ﬁ%%‘?&%rﬁ usr@{@\rs to carbohydrate, protein, and
[

oner's extractable from nonocot seeds,
[0061] t ypi C‘Hb_teroimbuswo@rﬂasﬁ memlis enEodEd by é\E’smdrotI]ogous DNA. The
. maturatjon" r to the perjod star W t . .
proteing ipeiude; b'é& %‘fgrﬂqtﬁ'“%{hﬁoe gropthfagtar é&dﬁ@t %rﬁ'gr V@@Sfeéf."b .albumin,
insulin, SHARaRtioft A6 ERAM{HmCHeS i ira BRARANGFEY, FiBrloctin
- (humany a@iteicbment @antom d-amio (Nb)uselrs attackment famtmh eeldagenase , platelet

derived gt it o iamaEy Wi ap e Ag RlyoBhEithokR (GPY e aftl derived
neurotréﬁrﬁt fbcftd)ﬂ A}L D)‘IQF ZRPMRECRSFs WA fto 86, TadtaRE @RI 6P Peroxidase.
tura i on-specific protein pronoter” ers

Alpha-fﬁtcpeot@lnomnanogb@birb|atlphagla@taibwram ially up-r egul at ed
[0062] 21" We' YsdPAERIT thé WS ivE S} AaSEEE" FRAIVE 2 Given cel,

protein, polypeptide, nucleic acid, trait or phenotype, refers to the form in which that is
typically found in nature.

[0063] As used herein, the term “purifying” is used interchangeably with the term
“isolating” and generally refers to any separation of a particular component from other
components of the environment in which it is found or produced. For example, purifying
a recombinant protein from plant cells in which it was produced typically means

subjecting transgenic protein-containing plant material to separation techniques such as
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[0059] The term"growth factor” refers to proteins, or
bi ol ogi cal 'y active fragnents thereof, including,
wowdoiod7et i mtation, epidermal growth factor (BCGFUS2006/025195
ker ati nocyte rowth factors (KGF) including KG--1 and
sedimeRigtiop, censifugation; fiitratie\and ekromategrapby) Tmcresuitsmgf any such

ontin 5 150y 5 SUEEOPE oo B ki ot

enrich febmei%corgpammmfymterestl ony-stimul ati ng fact or (GCSF)

nerve factor éNGF), i ncl udi ng
[0064] ¢ pr cﬁﬁq Bpm Hhe tenms t(qrgfqrmqg&mydtragsgqgm’ﬂri@ refesence to a
host cell i‘r?éénsetﬂg t{fjﬁgbéﬁ%ﬁﬂélrﬁé aaﬁ?h Vﬁtl(lé%gﬁfgrﬁlggﬁug I?)?a?ﬁoduced

prot el ns. sequences o esé a
nucleic fhaict saquence thef is absentfrom theowtivethost celh aFurtlsén f‘étably

transforier e PARESHOIER HiFRe AR tORINeans fihtamistiaduced nucleic
acid se@HdeEs rﬁémt’é"ﬁé‘d‘tHr&uéﬁ ﬁ%@r RhaBigen % Rﬁﬁ dfRé %%p%;@rg is

sanme pl ant source, ichis un e contro
preferably ¢t rot naﬁ:assard;)sdwmto imbegration of &gajllnsmduee(qb segsémse into the
hostgeﬁglgn het er ol ogous DNA. [0061] "Heterol ogous protein” is
Pot ei n encoded by a heterol ogous DNA. The proteins

[0065] i ncl udell datttiredmediOtrefarsitd nicllia fir@el ftuftast @ur(oa)se which includes
|actoferrin, transferrin, albumn, insulin,

completermediap RasalHuedisror hasahmedin supplemented wstbtqeumylture media

f - t
comporohf1 5 AR BB Pl LABLALS of serum o
chemicailyedefineid mediaved growt h factor, Human brai n-derived
[0066] { g0t Qe Galee MeHfsampae: géfé?éaé;%’ﬁéé%?ﬁoé‘gﬁé Brotens for use
as a Sué@gﬁ@p@@; Eé" culﬁ{?& &FQXI dase. Al pha-fetoprotein,

nmunogl o actal bum n. [0062] As used
[0067] her ef@elltcbﬁutteemedla ingtediexit” oncluded cklitgubiete medid cumponents,

ot 3G okbieB T bBer S P STl otes

organlc'aﬁdtlb{@#g‘éﬂidé/alfsound in nature. [[0063] As used herein,
term Eunf ing" is used interchangeably with t he

[0068] t er m"CeB cudtrenyediasuppierceat’ Ir¢faretea @omblmtyon of one or multiple

oot oo BB A R RGBT S o

culture meqmced For exarrpl e purl fying a reconbi nant protein
fromplant cells in ch it was produced_typically

[0069] neandViastisels in ﬁwytttrmﬁ@gehﬁsé apB6t@rAd @b pHhT i Wigh ppamprlate

et TSbEAILco AR B SHIRLANGR UL, i ai. various sl
bicarbomate domhaigtaim i, v'fda'talrfs@td herrﬂén@j)anatpﬂénol red as pH indicator.

Examples of cell culture media that can be formed include: Dulbecco’s Modified Eagle’s
Medium (DME), Ham’s Nutrient Mixtures, MCDB Media, Minimum Essential Medium
Eagle, RPMI Media, Ames’ Media, BGJb Medium (Fitton-Jackson Modification), Click’s
Medium, CMRL-1066 Medium, Fischer's Medium, Glascow Minimum Essential Medium
(GMEM), Iscove’s Modified Dulbecco’s Medium (IMDM), L-15 Medium (Leibovitz),
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purifying or isolating step(s) may still contain other
conponents as long as the results enrich for the
W(ao(mpmrmm of interest. [0064] As used her ei n, PCHES2006/025195
transformed" or "transgenic"' wth reference to

McCoy’s B Modiisd Megime, NGTO-Mettar SWir el iMedinon Waymosth
Medlunﬁ’rarl?ﬁ?\ﬁﬁghpégﬂ/téﬁ E nt roduced nucl ei ¢ aci d sequence
t’'hat I's sen

rom the native host cell. Further,
[0070] " st abFrequeatiy,f celinedture medieeiscsupipterhenfedtwieh Qéﬂm@@t

concenizH ok 8o F0Bh: it Brommugn TR FoRGIInG AneeEed assentia
matter féfr cbh'gr&ﬁﬂ{  CBRintdhIy ?8&?1 SERIMAN tél%f %ENP@S%;)S%H te%@l bovine

due t0 intégrati on o i nt roduced sequen
serum (r&33). Jeue teeits hass pf t:mmlplemmimume lakdifatonsistency ard potential

oo o BaeeP b B A SRS TRl o

seekmglﬁltérném/ééifoeadmﬁg @eﬁﬁﬁﬁ@ﬁé%ulttﬁ‘é‘ thegigl ture medi a
ement, or nedia with various anmpbunts of serum or

pl
[0071] chem%lapeﬁeﬂégr%@oﬁﬁﬂlmba:fa}MIa el baaahmemlmmena

surner§SRETTH Sl PEURHS HEBEAT Skl 2oromerts

to genemtbtselﬂemnﬁreb mddig betinamtainingcthedeins ebll gfoithiags 88%H Serum-
protei ns, peptides, hornones,

based rBediBofty éﬂé@nsmfr'n or Hevins, tranq@erd@ is Addgeiassa source of iron.

|
Typlcallguféﬂ'ng?ﬂﬁggngﬂfgaﬁﬂtérr}s;‘ﬂ%u’hﬂ er H ?Ibﬁfﬂ n%rgsﬁgr?ﬁ'n]o hnsgﬁh-llke
growth factoraandrepidephal greWth iadtmmr@thmcﬂirateﬁwmmm l%chfefrirDlﬁave also
been shawp & be Sbisfo REHIcTe 81 6rowie JFacl eopPaPHaTpVideSBrbsinct
functlorﬁﬁ%eﬂitgrBWtﬂ th WetdHt QH@éé’gfdbéhecgﬁﬁér?entg YRl A - éie‘?‘ﬁ/lelj With

cul ture nedia contdins ¢ am no aci
the increase thutheseoncern bf pahebbaialaéhogemaomﬂammamm freimt amimas sourced

moter B R oy L D P e S e h i

While sEtelfiiseessedhaid been E?eﬁﬂeﬂNﬁh tsl Liseof B‘éﬁl—baé@ﬂhgfirolysates or

Nutrient M xtures, MCDB Media, M ni num Essenti
recombipaai prﬁtgmgpr@dup\eql/wltlwaicgpblalmtenweglaat -basad hxtindilysate is an

undefinéd’ ke %?8551?)%%@' Jﬂacr% oﬂ{&nan(Pprg%Em from microbial sources are
too expensive to use in routine cell culture. An alternative source of non-animal-derived
components is urgently needed for cell culture industries.

[0072] The cell culture media components produced by the methods to be
described in the following sections are entirely plant-based and may be combined with
inorganic salts such as NaCl, KCl, NaH2PO4, NaHCO3, CaCl,, and MgCl, and other
ingredients such as amino acids, vitamins, growth factors, sugars, and antibioties to
form a variety of different cell culture media.

[0073] Expression vectors for use in the present invention are chimeric nucleic
acid constructs (or expression vectors or cassettes), designed for operation in plants,
with associated upstream and downstream sequences.

15



Medi um CWMRL- 1066 Medium Fischer's Medium d ascow
M ni mum Essential Medium (GVEM, Iscove's Mdified
womoseere: s Medi um (I MDV), L-15 Medi um (Lei bovPe®mUSM06/025195
oy's 5A Modified Medium NCTC Medium Swnms S 77
[0074] Medilorgéngagirexpiessionivestorafier uge ini practicing dhemvention include

e totoriBecfiyLRRL s s B o SRR, e e
derived fﬁd?md @énéﬂahb@tilﬁg @Cméﬁtl protegn, Woptrbtivety linked to a@enmﬂrtoedlng a
V or cell growth. Commonly used serumis fetal
heterolowo(tms)ﬂ&q\@omcan 'Bel)bllﬂﬁ@ Er&mwiﬁﬁf e@p@q@# 3 maturation-

specific rﬁgb cﬁyﬂ% B'EJ gprBteth, W first DAEA 8 uér%bs'r?ﬂe%lﬂy iRk to the

pat hogen contam'nati o ture
promoter, eflgotiinigess nmn@coegahmﬁq-‘sp@mﬁm Bignahsequsree (agch as an N-

terminal gl PoSUAREe bR s one St 5oniinse) Ehpablaof Eidedng a
po|ypeptm91mke?jecﬂle?etb%o il %déé‘;@é&‘n‘? BENifeietbly APEh@skpeBincydIh

tors, hornones, and other essential conponents to
organenegeswhasea peotain stoemgenkatiya andta sesandDNAngeaueacsaliked in

ransiatc reBopitt e fEBP eCo el BARSAnDE bl lBR odia,, .

componétt. 'Ws%ﬂ%ﬂ%é@bhue isSgreferablyesieawst fropriheadgiiscultose! igtia
serum al bum n, transferrin, insulin-like growh factor

componeidn épe Ql?ﬂfrﬁﬁllgrowth factor. O her proteins such as

[0075] lcglcltﬁgf 8\A1nﬂengg Enélis urRCRYS |@8% P%%eﬁ‘?n %bél{?tabﬂe PRt e

ch conpohen

transforrﬁaltitﬂ‘t vector haviag (i) gompahior quwcestupstrbaﬂfearmd/ot downstream of
nponent s are ani mal (gerl d Wth the .increase in

the chlmeH@ Qéaﬁd'léh'ﬁ gre pbplasmidipr Yl isighh apd Provid® AECE%SaY om
characte?@héga{o @%L\?dé‘cs%h tggfegﬁtﬁg vBEeldr t& \’Hd\}ér ENA%*ﬁtHdc‘?é'@‘foethe

- conponent - free medi a.
desired ;slanbhsst;:@ne)gsﬂecttable rbaxker sadeends; iarldr(el)wsteamﬁcnptnonal

ermint RS B SR e AR BB BER1 anscrpton

mltlatlonr?'&gulgtdfz @ohs an undefined m xture of conponents and
protein frommcrobial sources are too

[0076] expeNumoustm@ df @ppeapriate exprassion veaters, ARd suitable

euatof) 4R SRR 1 BRI e et ERRBRE e Bomoter

region lsch!'ﬁ)s(éﬁHb bedgulzfed A 'mamaa@newtrﬁ% for astiztionundeheeed-
hods to be described in the follow ng sectjons are

maturatlermppndlt@ngl among@%act@fdhlﬁ@;mmdlm%pﬁm ipvention, the
expressneﬂ%oggﬂg |ﬁ?}gé}3§%§ﬁ§ Nﬁﬁkh d¥tibitsNideiAiy WHeGtated

activity during seed maturation. Promoters for use in the invention are typically derived
from cereals such as rice, barley, wheat, oat, rye, corn, millet, triticale or sorghum.
Examples of such promoters include the maturation-specific promoter region associated
with one of the following maturation-specific monocot plant storage proteins: rice
glutelins, oryzins, and prolamines, barley hordeins, wheat gliadins and glutelins, maize
zeins and glutelins, oat glutelins, and sorghum kafirins, millet pennisetins, and rye

secalins.
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i ngredi ents such as am no acids, vitamns, growh
factors, sugars, and antibiotics to forma variety of
waledo7eoxnt cel |l cul ture media. [0073] ExpressiPOI/US2006/025195
vectors for use in the present invention are chineric
10077] nucl &Pre a@bgdipeark efitbe Presant dx@ntiosiinvolves highslewel expression

i i on, L0, plant it h
of neter§BEREL 1o AE TS e ARREC DLE Bl ey il
compongatecar beexprelmgidd? I?/@Ifahﬁéll i\l chﬁﬁerii(flb @hlélféb'lr(r\?ﬁgl%md P gene(s)
encodingthgsiesteq camnaBest Poerabllnkscwill an gadegeROs Biant erotein

encodingegjén‘é?%fef efélf?rﬁgg %%t?db‘?rﬂgh{‘t%aenqog%oﬂg 3L tréncpgiélg geneis a

_ perative to a gene encoding a hetero
rice seedrsioreige. protein gene dor expressioh il ricepnatune seelirexprédston system.

ene.of a maturationspecific nonocot plant storage
[0078] 17 or s, Sxpressed PRRoRER Y £° B PHtsPyan ARbPepLde with one
domain BefigPtherhet&iAcHURdoreTRRABAS cBIl @G&uéﬁ&ﬁné@?ﬁt“drﬁ the other

) si gnal sequence (such as an Ntermnal le sequence
being therengageneusipiait protein.cAt lvaguene eglectiye puficstionatagenidiar at

R i l i t hereto,tao an _endosperm cel |
eastonf LR SPbHEARe Bl RIEAS oy BREAI87 8L LG igaso o ne
cell cultirfeahedia cErmp@Entish théeifbnaceEsestlstehMy s BrotEINCGarrier. For
linked in translation frane with the first DNA

example, &eiEs{edic BALERINIAgG of tyBlapheniresidue mravidingoasbaevieal clravage
site mahBALBEE 1Pl IRATEEF AR Mo BT EY bR EhfEsbil yure

componeht frem thegamdogenous piamt protelry pTisig ltéohmdees Bdusetubfor cell culture

., Suitabl | apttransf ormation vector having (i) )
media cBRIRSRRN Bk oum BErte T e PB A BIORIBROT cEAMA laciuerrin,

human éé}hﬁ?%lggnﬂi%dl\ﬁ&mgﬂgrswmfa{.}[cﬁgm d or viral origin and

provi necessary acteristics to the vector to
[0079] per nQthehseleetiveoprotensensieaige sitesnmbladeebubateondtiiited to

eoro 5 50 VB iR R BRI s S
subtilisil?BF’N‘)?l oliyti@prdtB8s® BP fstaceo @fch Wfud @%té@é@. OAltf@%%%p?cleavage

fanscrtptlon Initiation regulqtor rgglon.
of the fusiomepretain coplssbe pedprmed vieathenigplrdeaving ageatsossch asd

U 0 nces are known in the art for
CVa”OQei‘ @@ﬁé?y*i‘?%‘ﬁgﬁ%ﬁﬁﬁﬂ@m |'s. The pronoter region is
[0080] chos®hetivertionquruvidies dell RuRurEANBE EdrhpvhéletsrBEombinantly

i nduction under seedmaturation conditions. In one

producegddp best monprplkplarberphwherein theneel] enltieirsediatagmponent
expressed comprises about 3% or greater of the total soluble protein in the monocot

seed. Thus, for example, the yield of total soluble protein which comprises the cell
culture media component targeted for production can be from about 3% to about 5%,
from about 5% to about 10%, from about 10% to about 15%, from about 15% to about
20%, from about 20% to about 25%, and from about 25% to about 30% of the total
soluble protein found in the recombinantly engineered production plant seed.
Additionally, for example, the yield of total soluble protein which comprises the cell
culture media component targeted for production can be about 3% or greater, about 5%
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expression construct includes a pronoter which
exhibits specifically up-regulated activity during
wa@e@d/ooxEsur ati on. Pronoters for use in the i nvealL/USW06/025195

are typically derived fromcereals such as rice,
or greatearawt 10/t gregtar, abgwt 15%as greater,aabout 208 orgesater, and

gnég@a anpl es of such pronoters include the
about 2§% turat’ E)ér?(spec:l fic pronoter region associated with

[0081] one @ éﬂnbo?mhérﬁwfme pmﬁeht@ltrilv@ﬁtlﬁrwwa cen cﬂﬂtﬁk@crﬂbd!d @Bmprising
e eins: rice gluteljns zins, an

at least BP%|P§%#1’F§§80%Q 'ﬂ%tﬁf%%%r REDtelfAsA C f{pamr@gnaﬁ'@ component. In

some erﬂbgﬁﬁﬁéﬁlﬁ Eﬁi i€l rﬂén@{tﬂ éﬂéﬁ’tt §uéﬂ‘§§ nﬁgt bé‘ﬂl%; %vHééﬁ rye, corn,

sorg Irirns enni se
millet, triticabd, ion sofdMInT,) préfezallyivivdi rfEhH heterslbgoys pextein is a plant protein

or a noryBie5Y brgn. BreeiABBLIWEAD il BA bR SSIRAeS I pomeiqmbodiments
from thecg?’r'oh r&n@%@h@ ofljﬂﬁﬁl% fﬁ@fHPé’ﬂﬁBlb?erﬁﬁ”trQﬁsf@ﬁﬁLe geneé(l&frﬁm

cell chimeric gene conprising t
insulin, glmdhuhwgmphe, Mfraemnmﬂmoeﬁnﬁbmpec’m)B;tach\mkatjfamtdrhlaarmn

attachméﬁ_ﬂ%&?&eﬁ?llqﬂg agﬁ,d {ﬁi't&&&% ?érggfﬂg%ﬁq{gb éi%rg/ea neu?rophlc

factor, glibc@emRRnQUretragificFastbei tRYBRIMRciRNE, @mb@@m Qé‘ct'aﬁeérm
mat ure seed expression system [0078]

lactoper@%lggégs@lahgrﬁetppecﬁemgnmylog@tw msnalphaﬂw&alhumm In some

embo SRR Bt IR s b Y

growth fablorsdogtioyte thﬁ\vth f@tt@tﬁllmsullﬁtlllde@@mmfmzt@@ gréstil trefoil

cation tag and/ or at | east one specific protease
factors, frap {pa@m%gwthg@ﬁ 196, Prajiede colonywiimulating tadarse ngfve

growth féEt%r§ &ldroidbt g?i{)ﬁ/tfq%t ¢ SEBW@&%‘X %Eq%q}ﬁ%%%el%%? d

orage protein carrier.
[0082] nret himaome ‘ambaediyenty ae celt sulfure mediai |e||antg;dacedjeerm1alorf
n.franme en th

d t
serum-iS PR ol FHPETDOGIIENS. fia soll-aiis Bredippiieniosss o
completé 'Fﬁediﬁdw Aedi®)! sriadl ARl suﬂﬁlbﬁe‘n@é&‘ﬂhtﬂ%célﬁc&lﬁ% Yhedia

for cell culture nmedia conponents tha ave protein
compongot.ti ons or are prote| ns, for exanple |actoferrin,

00831 20T AR AT oPE TR BLEMP hE et G hucing -

cell cultlﬁréﬁmé@lb bd) tisilgtpPo@uidiag @l gt né eleterofod®udrprdtein in a plant cell
t hr onb rgtpgase %ENENASEt m (a vari anpt of P

and corr%rwmﬁh% rahlesp ne p@ntwo@@%h@a@omus prsdeioovith aigell culture

media virus protease. Alternatively, cleavage of the fusion
" protein could be performed via chem cal cleaving

[0084] agenAsotherlenstsodiment of the present invention is a cell culture media
produced by a process comprising producing at least one heterologous protein in a
plant cell and combining at least one plant-produced heterologous protein with a cell
culture media.

[0085] Another embodiment of the present invention is an improved cell culture
media having one or more proteinaceous cell culture media components, the
improvement comprising at least one plant-produced heterologous protein as a cell
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cyanogen brom de or N-chl orosuccini mde. [0080] The
i nvention provides cell culture nmedia conponents
wo e@aomd7eant | y produced in host nonocot pl ant BERUS2006/025195

wherein the cell culture nmedia conponent expressed '
culture @egia ceraporsnlwhessip thg hetarelogees pPreteinisarodecembby the following
processprotei n in the nonocot seed. Thus, for exanple, the

yield of total soluble protein which conprises the
a) transfarhling al glantecetieditiaa chimericgéné sogmiristhd: or  producti on

éan be from about 3% to about 5% fraom about 5% to

(B soRIOMales frepbiteLenetof B8eahSIgRER PIISIN: f r om about 15%

1 0 0
(i ARy SEyph O REFy AERed b PefblonihEt, SHROd g beed
storagefpooieih,iand he reconbi nantly engi neered production pl ant
seed. Additi onall for e I h ield of total
(@55 ocanH VB Spoibhe, nsiy Sked e helproniaifr. sndorin e
heteroldRABPIBHIn LRSIt/ M5t AP EEESHPDNPASe RS Hre BHK&d in
greater, about 5%or greater, about 10% or greater,
translatighdtame S9ddoggihesescoded dusion proiein gemarising the stersgeprotein
5% 0 reater.. [0081] An enbodi nent of the present
and theﬁg\(%rﬁiqgg:wsl %rofae"&’eﬁ"fascul ture nmedia, conprising at | east

b) growiPiea plawi fropi EfEeREEfEhEd BlaP® euls fdr Dtimlensuificiéntadldroduce seeds
culture nedia conponent. In sone enbodi nents

t he
containipgdhe heterglagonsdetel). alit sorse embadiments, tha hetejologaus protein is
P ' fridl : r :
purfed ity RS EGBIA] Shotel I 458 SmBoaRn R bbbt
constitut@aﬂdbagt alpouttR0%, or:ghetaahmwl?lletpmterin Whthehharergstee seeds.
sel ect e N S , € odl nent s romthe r ou (0] | St .
[0086] of ¢ ANRtRer aTRBREIONt ¢ 158 Braset MUERHGR & A HEthea e roddeing a
. . 3 - . .
cell culttdireala hotifl ct foasd bRYOItIGRASd ABRrSIDEGLS BFtein as a cel
culture atediec bomponéat; the mettudd egrapesiag: pl at el et deri ved
rowt h factor,, brain-derived neutrophic factor,
a) transirig aglayee I BPBRRAC.OFag EBMPTRER ¢ fact ors,
(Q fbgé]%tbﬂfrohﬁmbagé?@df% séa ERPEGOStStame.

a-fetoprotein, | m’runogl obi n, or al pha-Iactal buni n.
n

(ilre St NAiseduance, Operablyidnied teitte priomater, @ncoding a seed

r h factors are preferably epidermal growth
stgrage%)ggilé'tg?,fncﬁerati nocyte growh factors, insulin-Ilike

() av¥deoha MINASequBhes Idparably liaked to trech@nseter, encoding the
transform ng gromh factors, granulocyte

heterolagsiusrrotain nihereimierfist and seeriid BNJy sefupTCas e dinked in
vanslaf ARk 514 GESHEP 2305 Ty L DELR g6 slfgoe proton
and thedwtérotogdus grotenli a i s a reduced serumor'

b) growing a plant from the transformed plant cell for a time sufficient to produce seeds
containing the heterologous protein;

c) harvesting the seeds from the plant; and

d) combining the heterologous protein with a cell culture media.
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serumfree nmedium |In other enbodi nents, the cell
culture nedia is disclosed as a conpl ete nedi a, basal
wore@a02762 basal nedi a suppl enented with a cel PCT/UB1006/€25195
medi a_ coprponent . [ 0083] Anot her enbodi ment of the
[0087] pres motﬂgoemwﬁneat %f] the present intveption g Rrigethodafiproducing

manoo o o lcby RO, ol 2 e o0 My reci
comporsnt] ezaprising: pl ant - produced het erol ogous protein wth

cell culture di,a. [0084] Anot her enbodinent of the
a) tran%fp@rgmammﬁqta n@%%&q l'@lne("lfﬁr@ert?e‘aciﬂ?gt|c>f5$laauceol by

] e . | -
() o PROIABES HATEAC Bl 0P itlcd s8bd sfbtale Mbielt i ng a
(i) 1 @8est seduenceramuaily linkee tothegonesngtentericoding & nrnocot
ceéel ulture r{edi_ a. ,[ 0085] Anot her enbodi nent of the
p? esdeﬁ r?%@?ﬂ?'&naf‘é an i nmproved cell culture nedia

(i) h@eboshd® DA befUsIioa) bRERIDNARSRSLCBE! promdier %nesﬁkhg a cell
conmnents, the inprovenent conprising at |east on
pPuiire mregia cempasnest.ol ogous protein as a cellculture

RIS HEF Bl sERGE PR RoalleB AP TP BofbAyod rame
and jogethercendodd 4 fuslon brdteini cbnws@ndg eHestoPad prdiéih #hd the cell

ronoter fromthe gene of a seed storage protein; (ii)
cultirefmedia qoPANeilence, operably |inked to the pronoter,

b) grov@ﬁg\%gggﬂo@otgﬂﬁﬁt ﬁ(’irﬂﬁﬁ%?@ﬂ&f&h‘ﬁ% ’m%&ejccgi it RIFEF] Bhe sufficient

uence, operab I'nked To onoter,
to preduoeisegds lcontadtiag the gellsulpuretreedia congperienttdned fir st
second seguences ?rgF L inked in translation

c) harv]%g PG EPTEF IO B'aNksi on protein conpri sing
[0088] t he HritReieadiicdt of ﬂweaﬂ*éséﬁﬁnb@ﬁtﬁfr?#s%g héd 8f Gﬁl&mga:?ﬁ&nocot
b) e or

growing a plant fromthe transfornmed plant c
seed steragerpsotaing as ffugion protpinauierss centprisingt theraboyetrhethod.

0o et HRYLAT S8 o T Bl

(i) sepffimoteR RANTtheegORIONE AchocblSe AEERIrQYO BRMEINRT Ot ei N
constitutes at | east about 3.0% of the total sol uble

(i), it Bist PINA seauenga opesakdy linkadito the promoter, encoding a monocot
seed storage protein; and

- (i) asecond DNA sequence, operably linked to the promoter, encoding a cell
culture media component;
wherein the first and second DNA sequences are linked in translation frame
and together encode a fusion protein comprising the storage protein and the cell
culture media component.
[0090] The monocot seed storage protein may be at the N-terminal or C-terminal
side of the cell culture media component in the fusion protein. It is preferred that the
monocot seed storage protein by located at the N-terminal side of the cell culture media

component.
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[ 0086] Anot her enbodi nent of the present invention is
a nethod for producing a cell culture nedia having at
W(I)e(msmonme pl ant - produced het er ol ogous pr ot ei NPEEUS2006/025195

cell _culture nedia conponent, the nethod conprising:
[0091] a) tPaefgfahlynthg raompcetplanicomprises aiceh badey.ovieaterye, com,

milet, B3R, bE LAl VerEEPERI Gy e R AT K oS00l

[0092] i nkag Mhbéit%rl@f pawnfté an@paeshtpplcatfsts aeddrem expressly
a second DNA sequence, _operab

protein, and [
mcorporatwtaw refgrance 'B#&%fb?@?fetsét%tﬁ!@ SAne Rutané a8 ﬂf&afé“onmglwdual
0 r
pilcai@hh i of B Bpbheufl s LRSI IR R Rl o bo
incorporbtezi qufembnndelqmi'retyng the storage protein and the

ete roteln 0 a plant fromthe L
[0093] (' P iiiad sersies Mhsfa® bl st Mienddd M any way to imit
the Scoﬁg@gngn\;eqﬁ,gﬁ contai ning the heterol ogous protein; c)

harvesting the seeds fromthe plant; and d) conbining
EXAMPLES het er ol ogous protein with a cel| culture

0087 noth r._enhodi nent t he present
Examplé‘rﬁ ||uu Lr.?lfh Pt Uuux..lvﬁéfa i-r(zu\..ot SeedS

[0094] pref gf goheral, 'e@@rﬁs%rﬂﬁectbfﬁhefeaébr@mfc@@cﬁuélh sAesddrdFolecular
cell culture nmedia conponent, conprising

biologicalitaelyiiaves. njhe vesiese @t)niﬂlraﬂthe&@plogmusrprgte@h redingsegerace for

certain GHRAY IR0l 1 BEPRY e APIRL I AGAE, Bloro PR Hner

describezpiegiewl y i nked to the prormter encodl ng a nonocot
seed storaFje protein; and (iii) ond DNA sequence,

[0095] oper ABeyuciaqtia seguehes Bf Hirpremotensaa tirynicieelivle sequénce of
the &gn%f@é;ﬂird% JFRAL FcE %‘mﬁf‘ﬁqt(gt‘l‘ﬂﬁ e Wef@ EIanﬁsﬂas%Bdor?%%hshed

sequences a translation frame
Gt1 genesgqtibree.eheaeckotideisequpned of thecunoprateir and tl‘manucleotlde

e RS TbSH S0 oGBS SR OB B on e
publnshé@@%nééé’dl}er&@[' for a time suffi C|‘ent )

A. Generation of human EGF expression vector

[0096] The human EGF gene was codon optimized as shown in Figure 1, and
synthesized by Operon Technologies (CA, USA) (SEQ ID NO: 1). For expression of
EGF in rice seeds, the codon optimized gene was operably linked to the rice endosperm
specific glutelin (Gt1) promoter, Gt1 signal peptide and NOS terminator in pAPI1303
(Figure 2), and to the rice endosperm specific globulin (Glb) promoter, Glb signal
peptide and NOS terminator in pAPI270 (Figure 3). The transgenic plant expressing
EGF was generated, and plant-generated recombinant EGF was detected, as shown in
Figure 4 and as exemplified herein.

B. Generation of human IGF-I expression vector

[0097] | The IGF-I gene was codon optimized as shown in Figure 5, and
synthesized by Operon Technologies (CA, USA) (SEQ ID NO: 3). For expression of
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to produce seeds containing the cell culture nedia
conponent; and c) harvesting the seeds fromthe

woreegoat76pl ant . [ 0088] Anot her aspect of the pPeBER1006/025195
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expressHRCIGTL WA re§aMEass, aﬂﬂeﬁléﬁﬂ-%ertégﬁp@%drgtc?n{bﬁﬁarﬁrlér{@%\ﬁés

encodi ng a cell culture nmedi onen wherel
detecteq pp shouiidn figwad® anhas exespliied deecihi nked i n

trangd agl ra and t ther encode a fusion protein
corrpﬁ's?#é—%@nﬁ&u%@ fotein and the cell culture

[0098] nedi ThedTPYyesRiwad 86881 o mﬁimgﬁov&ﬁﬁ#@% ?Qgpg Synthesized

protein may be at the N-termnal or Cter
by OPerpﬂgF nplogigs (A UsH) SEQIPINenE).i For expressioarof ITF in rice

! 4] . t d st ”
seecs, 19 8080f apb 2 BT ke ub e B D SRS BLane
glutelin (@) pramoted] @t icsigpalinssptideHILNOY Rir@irdibyin ARIORNRERre 11),

i bar | wheat , , n,
and to tlﬁel ﬁqr:]%?fr:lgg) éeirfsrf:egtpégtif?cgélogaﬁ@%h) pp;;'?l@t%; etesigg{aypepthb and NOS

emineGPSSRARETFIolE 01 TnpleREhn® o B AT wn gonerte
and plantigemepatedtrecorbbinaat Hifewas detedtbeias shoiir intBigt@e 1hand as

i extent as if each individual publication, patent
exempli berJrﬁ%Eeémt application was specifically and indicated

| ndl Bl dalern biotal BROGPRII s Pcigb e ence n it

entirety. s illustrate but
[0099] are Beth uniransietnech(ripeyvariesy Taidei 809) ahd transgeniofrictheds

(10 pod B4 R MR AABL G i 5637 S o, 107 o
ITF) werexpoesd iroh nvesf 085 MRBE! FOpISdSphate Bubsicatatha BESd, pH 7.4,

| ecu] ar
using anqge-col mortar and pestle. The resulting extract was centrifuged at 14,000

rpm at 4°C for 10 min. Cleared supernatant was collected and ~20 ug of this soluble
protein extract was re-suspended in sample loading buffer, and loaded onto a pre-cast
10-20% polyacrylamide tricine gel (Novex) and subjected to SDS-PAGE. After
electrophoresis, the gel was blotted to a 0.45 um nitrocellulose membrane. The
membrane was blocked with 5% non-fat dry milk in PBS pH 7.4 for 2 hrs followed by
three washes with PBS for 10 min each. A primary rabbit polyclonal antibody prepared
against EGF(Sigma), IGF- (Sigma) or ITF (Gl Company) was used at 1:2000 dilution in
PBS. Bands were developed using goat anti-rabbit antibody coupled to the BCIP/NBT
substrate system (Sigma). Results are shown in Figures 4, 8 and 12, respectively.
Example 2: Expression of recombinant human lactoferrin
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to nativé RBmPdaBiREhMARDIESHR &\E}ﬁaﬁm@‘d # ¥oddhbstmizedt e was

rice endosperm specific glutel SGt 1) pronoter,
called Lacgeal Lpergeardvasadigested wnﬁ‘rSmadM\o |and;ih9|ﬂ:agme(n¥|cgnteemng the

actoferf}} e v obhSa I RAFTERT it Vel ol i et an

comple di@éQteGRNWD(ﬁoB) Foﬁ@@rééﬁaﬁ@ehw iR ridBlse@YB! Besdddon-
EGF was gener at ed, Fant gener ated reconbi nant EGF

optlmlz&vhge@%w@mﬁrahly l@k@@\m eg) @ndospeispeciti ghwelin (Gd)

promot%?&[y&?()ﬁﬁgar %@tﬂ@@%hﬁﬂa& fes og“ifa? ﬁAﬁﬁlgAP Figure
14).

Figure 5, and synt heS| zed by Operon Technol ogi es (CA,

USA) [SEQIDNO 3). For expression ofl h-i in rice

Be opti mi zed gene was operabl y linked to

the 7 @'s-?‘ﬁ e ,
[0101] Gl sFlheg\/?H% p |gén and@\é%gts gb\Vn’:‘} ngfi or | %%EP%%%EB%{S the
product(dﬁl gystem Tor repodhttinartineimarc mctofduspehbi samd trihsgenic rice events

were GePerHEHADNGI R P POTLA E o B bREETTG He el e plasmid
pAPl16$>éHH%§6MEah@éFH1aM@$ a%%ﬂ %ﬂﬁaﬁﬁ’mg%g h?bﬂﬂﬁll_éiﬁner at ed

reconbl na ected as shown™in ure 8
- phosphatnansferasecgria 4$ adelantabla markeGehulhadeveioped, rfaﬁdm ricerplants
e | TF gwne was codon optim zed as shown in

were o%laﬁab)’gtglsal?{ﬁ’cg Fhesi zed

C. High Level Protein Expression of recombinant human lactoferrin in rice grain

[0102] Expression of recombinant human lactoferrin was under the control of the
seed maturation-specific promoter Gt1. The high level expression of recombinant
human lactoferrin is evident in Figure 15 as independent transgenic rice events were
screened. Total soluble proteins from mature rice seed extracts were run on Laemli
gels and stained with Coomassie blue to visualize the proteins. An ~80kD recombinant
lactoferrin protein was obtained in all transgenic lines as indicated by the stained gel.
Expression levels of recombinant human lactoferrin corresponded to 0.5% of seed
weight. The stable expression of recombinant human lactoferrin was monitored for 10
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Nael ansl@émbA STtk AP 1495w as apdﬁuweﬁva of pAEI‘gIeﬂ whizh ihtlatiee Gt1

promotgroGH Bt SRIMEE & HogienRaRrane, o The et ane was
[0104] hrs 1rderibovedf Wylmcﬂeframmnw;ﬂtpl&@@ résittekPin APS@Q*(Fugure
ri rabbit pol yclonal antibody prepared agai n
18). PI@@@ §r%$é§ qucjben QQ%W' fyHindit and| E@Ripa'lﬁw I-igm:‘elll/&@eﬁtl
us
roomengohiii o b0 Be S ool A 9o 18l PRT el uonce,
codon-opumatthSAsgmaaamd ﬁog feomin&esulvas c@"nedshm/\qsu HZ600 6#€d?§ested

with the ?S@E’E@Sﬁr%r‘]?(rj}’é‘%‘%z* G ec"a%%ékbﬁr(ﬁg&éng/lm E:'K_’tﬁEsgglrg?ﬁéﬁ?@c\gw a shuttle
vector bEfWeéﬂJE%h leielt AdrRbab R riEi? ;R@%:‘ Iggﬁcéb%{éﬁﬁ%wflﬁgm%APlsos

[0100] npl et e nucl eoti d
was moygahinto Mmbﬁmmum ARGk-1dfoddee transfurmatioandlasmidaPis0adyas

also useyiq BBl A PEBRBeSH. fantiortnelion tilwing s procadursdasgyibed

previoushasuUpen $r)a|i’nbftﬁﬁ1a1|©ﬁ whhsyere pRmtsReFe HERGMARE Ia)ﬂd g JeBit to
%’lé? obtarn

translation of rice seed proteins I n-or
greenhoype where frapsgeric R pleatsgew (oRmgturity 2aY. seNR1h$R£gd$.

[0105] "UMDPE $ndHitat WO BRpERRIBHS HSA in rice seeds, 10 R1 seeds from each
RO plant were extracted using 10 mL of extraction buffer (50 mM Tris-HCI pH 8.0. 150
mM NaCl). The supernatant was collected and the expression level from rice extracts
was monitored by an ELISA (Bethyl Laboratories, Montgomery, TX). The results
showed that the HSA expression level in rice transgenic seeds ranges from 0.01 to
0.85% of brown flour weight (0.1 to 8.5 grams/kg flour). The results of the eight events
with highest expression levels are shown in the following table (Table 1).
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[0111] tabl Be(:qsathmrrt)humn lactoferdacyas pdded to-minisigh essentigh media

MEM) 3t 3Bt SahCHHRNS: FHCPToR RS d ofh ol b P
lactoferrin. The human colonic cancer cell line, HT-29, were maintained in MEM basic
media containing 10% fetal calf serum (FCS). Lactoferrin samples were subsequently
tested under serum-free conditions (MEM without supplementation of fetal calf serum).
To assess the percentage of cells entering DNA synthesis, [*H]-thymidine (2 uCi/well)
was included twenty four hours after the addition of lactoferrin samples and cells were
left for a further 24 h. For each condition, the stimulatory or inhibitory effect of the

lactoferrin solutions was measured in duplicate in six separate wells. Cell viability,
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[0113] psi g.Recombinant human holo-lactoferrin was added to serum free media at

various concentrations ranging from 5 to 250 mg/ml for hybridoma cell culture. Since
the recombinant human lactoferrin is iron-saturated, holo-lactoferrin can provide iron for
cell growth. The hybridoma cell line AE1 (ATCC) was maintained in DMEM basic media
containing 5% fetal bovine serum (FBS). Lactoferrin was tested under serum-free
conditions (AFM8, KC Bio, Kansas) without supplementation of fetal bovine serum. The
cells were subcultured from 5% FBS to serum free media over multiple passages. At
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responses to | actof I n addition show t
that of animai detivedtransferrirgfindiaating that planisnaiernaed se¢amhbinant human holo-

lactoferrif Spaempts, AVhiiaria Bhl eowiiy ndlie ot it e Ve yransfertin.
[0115] hol orHeagzérﬁé%{nwsussmmrﬁétﬁowmﬁ aﬁbth@mybﬁ@émbldém line, L243.
aCtIVIt%'@E;IF ure M%#l En 12] To determ he cel
t

As can bgisgenlin - L& \Ner(d’lLé:éé‘@écprDmoialC&HsgrOVﬂheﬁSe@S well as

human tl%ég%lnxr% gﬁ-f’) g‘?ﬂu@? (%g%%ﬁ llé(ﬁ@o@@ﬁg fu;g@ Ihﬁge g %l}% Rnnerg %"lken

for IgG production. In medium containing LACROMIN ™, more IgG is produced than in
_medium containing transferrin.
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for hybridoma cell

Examplé V“th@%@‘] aid bﬂél‘aﬁtérf‘é
ground t@o Q{JQ& 2 g@é’l‘,\l

4.9). Aft%rrb?aw)ca\froh*by

c

ul ture.

bovi

Driith S5 Sl

LfﬁtréﬁB?P ltﬁé'ﬁ 2R lséd

e subculture

f

T

Sl nce t he reconbi nant

inaRPh@inbASEALA'd]
[0116] I I ne TAEAUNPATIAEA fvara ricei gra, nied gralnmﬁ\cé@salsg d—iﬁAduas dehusked,

flor OF

rom 5%

(5B
Flradtony

BB

%&gﬁfo HP%hIBR-

to serum

of er

. Uhin

odi IK@I épgtate pH

Prag oS

column (Rhepharese; rﬁlEthﬂh‘écgméai@d@Ie of aamxemmiem 1580 em/hm®&nce

loaded, 7% 1! i (R R BFd vl eliRefo b FRED i emeHpoound

protein. TH&@ BIUtEE FIASATiS bPpRAIMERIN 80% piirRNed ahdllXed By ISISLHAGH Blue-
concentrati on was

ani nal

source,

t r ansf

errin of

equal

SepharasgdéE Hea&hwear@anéh% beh@eddﬁtlm@paserﬁ@ puerty|fram 90% to

approx"ﬂgwﬁggﬁb i r$

d BR5chdifng

n can

QBRI G SRSERBE gols. | The HSA s then

concenttated singr désalted vcmulltraﬁmdmhqarmdm freboe diylhgi doma cel |

[0117]

Purified rHSA was subjected to a range of biochemical and biophysical

characterizations for comparison to pHSA (Plasma-derived HSA) (Table 3). These tests

indicate that rHSA expressed in rice is equivalent to pHSA.
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growh. [01 14] To determne the ability of
hol o-1 actoferrin to pronote cell growh, AEl cells
woweog/0827b2 cul tured from nedi a cont ai ni ng 5% FBBCT/WS2006/025195

serumfree nmedia in T25 stationary flasks. The serum

free nmedia was supplenmented with either aninmal derived
Table 3; Propsriies ofvHSWiasiconsparediiopHBAised in the industry,

or _reconbi nant _human hol ol actoferrin (LACROM N(tm)).
IPropertypi s all ows for aljdirect ppiggri son bptween rHSA
N-termira¢ S8diddel  human|paiHkg@actoferrin an IDARKEE derTved
Glycosﬂl’aﬁaﬁTﬂl’T n —Eact @gﬁ e TESt WS pe ﬁ&hubu T

SDS-P GE?W bsrtT slbcul P

1 o ~f n
he cells were 1:6)6 DT%* od b\/lu
Moleculasipass (MALDD an(i68.8e68.4&Bged i nto f [6&R-GwBikDa t h
Isoeleciribefiocusiat poimtcent fpk5.8ns of either trpps3.8rrin or
Ligand birdimgpi nant hunan{yigso-lactoferrin (L N(t m).
Thermatdfbifity2SK Was anpf Nasfhtgsegay 1 and I@l{dp‘t‘:mféﬁ"b""‘mg

Esterake agt.\ t L,’lfLJliJl fn.L:JY£§ I ITOTTiTel arrUW U T Ty~

uurl HL\IQI’\ |nJ:|J1||rn %Sf or {0

Proteeujeg X My As _can ﬁa@@@ﬁ e3G{Lother | v| %amaﬁ gther

number when usi ng reconbi nant human hol o-1 actof errin
are much higher than that w thout |actoferrin and
Example§uiGell aiture madiasuppleseinted withreeembinest Sitieran serum albumin
pl ant - erl ved reconbi nant human
FOUCEE <S¢ S cell growth and

il gre
[0118] T epl atﬁ@ eﬁ‘ﬂébﬂ@énéé%féf\’rééohbﬁ%ﬂf ﬁﬁﬁia’ﬁ sdrih éiﬁhmTﬁ‘ﬁo@?ﬂ?e (rHSA)

anal ysis was carried out with another hybridoma
to stimulate,eell gmh siwilanie pasmedierivad Tabnan serumemomlm (PHBA) was

tested. kel Ingt i B Siatneliatf i 30 i Thowilcp e,

transfertin, 67 nganpsediunesetehitk o ﬁfg/mg@cr@rn@lhﬁﬁheqhd y mm@uwmax
cont ai ni ng LACROM N(tm, nmore 1gGis roduced than in

(Glbco) waaiused aseammoRgnedispsGM).i HytedomaAE Estasks inCM artlts fetal

soun SFAFRFESH ol PP FGHE WA, I LTO% 8 i

control Z)hrmmwwithau_h HS& aspiefgaﬁve Eun%ﬂréll 3)6(]‘.[}21%1 adeng/L rHSlAbas _
cha cterizati reco ant human serum al bumin
experimpiish 2 DRt 1Oy Bl TarAarVed HoAiAHOA) B8 Garapdrative

’
o, BB AR R U e
sequentiat passage @f-1>d105)cellmttinto rmkdivin coatsirdng ISQ% rdducatifBS. At 1%

FBS, eaglbfg%%%{/v%gsu\gaégqp@% f ﬁ%s%%tgg al{b @ﬂ{aghgg grgi%ll adlapmlon to
growth uRIRF Fed B erufP P! % TFBE). coRaftns. Figure 23 shows cell growth curves
of the 4 lineages during the 10th passage under CM +1%FBS. It was found that AE1
hybridoma cells grew much faster and reached a higher density in CM rHSA than in CM

without any HSA (Figure 23). [t was also found that cells grown in media with rHSA
supplementation grew equivalently or better than cells grown in media with plasma
derived HSA. This result indicates that rHSA from rice is functionally equivalent to
pHSA in enhancing hybridoma cell growth in reduced-serum media.
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| oaded, the resin was then washed wth equilibration
buffer to renove any unbound protein. The el uted rHSA
wo g00apm76exi mat el y 90% pure as anal yzed by SDS- RAGES2006/025195

Bl ue; Sephar ose (GE Healthcare can then be used to
Example Q¢ feelkeul plemante i amgerum albumin

S ] | f -PAGE gel s. The rHSA
romote idBhha &eq' ﬁ{@ér = *via ultrafiltration

[0119] |mbrdyr t6 defriopetratedihat pant ldetivdd reddmbihbathurh&A seasm albumin
jected to a range of biochem cal and bi ophysi cal

fu nct|0n§ @gpg{ eé\tlygglammglnf vedfripiasgnalsdosugport cell growth the
growth c(f&(l?’? Hggﬁﬁﬁhé{ %Qllé’%udﬂé‘%ﬁte@ ser H?ﬁ@ﬁ'&?& ? (SSPR'A )§HLtested.

expressed 1'n rice 1s equivalen
SFM wapl-ﬂﬁsspimkil tha&ua@supplemaﬂedﬁmthl—ﬁmmsemmnbmaatihumapfﬁﬁum

albumin, ot BRRsTA dREVERL A0SR BRI ) SBHBE EQne B HAtRRS 100 molL).
SFM wﬁﬁ@hi sEhBnial alRAMA SRS B 5 rﬂé’i‘éd‘rﬁg itheddile Je%htra‘ eThlsoaerroach

fectiveness of reconbi ha human serum al bum n
allows fcvn direct ceppprison betwegmplant detives eaombinant umain sphums mébumin

LSBT AR S S 52 o,
SFM coﬁﬁé!@d SFVIEMVEF12 lbasﬁl ﬁ‘leﬂl}b( $dp g&ﬁbht@d&ﬁi’tﬁﬂm@/n@lr%@mn 5.5

et hanol am ne and tamax (G bco) was used

Hg/ml tr%nﬁf@rdswﬂﬁr? g/l @ﬁﬂ(t@wpelemt@r O@@erMptam@lamme] ag¥12:mM
Giutamel 1 842 TR ST R S Sl AT Bl s (arcc

# HB- 72\)/!de9 tﬂt‘stldﬁépm m&GEM wn‘;h@erBS’ |by%) séEMI 'adéﬁﬁatl@/ protéifisve.
experlnEnta pl asnma- deri ved

Briefly, ABAGTO#EH) Shb &%Faﬁ%ﬁuvel%emee |w1t@§@ﬁmhlmg®mm serum
albummUF?‘aéi’ﬁé‘G ﬁvéd’ h@ﬁ%ﬂt%q%ﬁalég’n':rﬁﬁ hé REIC Sletd d}aaes?%ely sub-

ntial passage o InNto nme
culturedct nb(aicﬁloe@s/ﬁﬂ%ineﬁﬁMeMltrFBS% rdutedl EBSJm daomh the pesavipaus culture.

The SRS ATHER CEllrst olfte SrcmelAERay o R fwiRogy B, Six

successﬁ@’éilﬂchﬂﬁl%s f5l|&Wé& irtS FM‘fB/‘éIIdW béIIéJtroq’Ml? aegﬁﬂf’l‘%sthefreésﬁ@ctlve

I 1 neages during the 10th passage under
SFM WlthDUt/\Faleound that AE1 hybridoma cells grew much faster

01201 ¢ AR TRSIoBek (R PIN ¥ nabsael [N SEM Ging Mkt o0 marL

recombifight isurga®8erun althia o¥ 100 mMgllpRidal eemidhirman $efWn albumin
equi val ents or better than cel S _grown in nedia with

or no H%ﬁ\msubﬂu{ﬁétﬁ%welhma@&@smw cAls/owt dbetumbengiable cells
and perddMdbiifF was detOrhin@aUdily t58xhHeGlovtR kinetics of the cultures.

The subcultures were performed in duplicate to ensure an accurate viable cell count

and analysis. Figure 24 shows that AE1 hybridoma cell grew faster and that the
maximum number of viable cells was higher in medium supplemented with plant derived
recombinant human serum albumin and equivalent to that of plasma derived human
serum albumin. Thus, this example shows that plant derived recombinant human
serum albumin can promote cell growth in serum-free media and replace animal derived

albumin for use in tissue culture.
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pHSA i n enhanci ng hybridoma cell growth in
reduced- serum nedi a. Exanple 9: Cell culture nedia
wa xpploeatent ed wi t h reconbi nant hunman serum al bROT/NS2006/025195
pronotes hvbridoma cell growth in serumfree nedia.
[0121] [ 01 Tieg inventior sowtheing fllysiassribed hibwilpbaappaeant i@ ane of

. recomi nant, human ser a 1 N unctions equi val
ordinary SEET Bl toh aRy SFoAdR Sl dAEs 3aR sEc el ietetd
without dépayiry frofethespirtor ebopEbf thedapsieted-ethings.i n

d?ﬁppﬂg%ented sgrun}freggnedia ?SFN@ was tested. SFM
was prepared that was supplenmented with either

reconbi nant human serum al bum n or plasma derived
human serum al bum n at simlar concentrations (100
ng/L). SFM wi t hout suppl enental al bum n was prepared
as a negative control. This approach allows for direct
conpari son between plant derived reconbi nant hunan
serum al bumin (CELLASTIMtm ) and plasnma derived human
serum al bumn in pronoting cell growth. SFM consi sted
of DVEM F12 basal nedia supplenented with 10 ng/ m
insulin, 5.5 nmg/mM transferrin, 6.7 ng/mM sodium
selenite, 0.20 ng/m ethanol am ne and 2 mM d ut anax
(G bco). To reach serumfree growmh conditions, AEl
Hybri doma cells (ATCC # HB-72) were first adapted to
SFM wi t hout FBS by a serial adaptation procedure.
Briefly, AE1 grown in SFM 10% FBS suppl enented with
reconbi nant human serum al bum n or plasma derived
human serum al bum n or no HSA, were successively
subcul tured at 1x 105 cells/m into SFMwi th 50%
reduced serumfromthe previous culture. The SFM 0. 25%
FBS cul tures were subcultured directly into SFM

wi t hout FBS. Six successive subcultures followed in
SFMto allowcells to fully adapt to the respective
SFM wi t hout FBS. [0120] AEl hybridoma cells grown for
6 passages in SFM containing 100 ng/L reconbi nant
human serum al bum n or 100 ng/L plasma derived human
serum al bumi n or no HSA were sub-cul tured 6-well
plates at 1x1 05 cells/m . The nunber of viable cells
and percent viability was determ ned daily to exam ne
grow h kinetics of the cultures. The subcultures were
performed in duplicate to ensure an accurate viable
cell count and analysis. Figure 24 shows that AEl
hybri doma cell grew faster and that the maxi num nunber
of viable cells was higher in nmedium supplenented with
pl ant derived
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reconmbi nant human serum al bum n and equi val ent to that
of plasma derived human serum al bumin. Thus, this
wezambzeshows t hat plant derived reconbi nant POTVER2006/025195
. serum al bum n can pronote cell growth in serumfree
IN THE @AIMSand repl ace animal derived al bunmin for use in
tissue culture.[0121] The invention now being fully
described, it will be apparent to one of ordinary
1. A celpbiiltdreimediBecambrisingtat 1@t ohbaiawtspretdce® Aetdregoas protein as
can be made thereto wi thout departing fromthe spirit :
a cell cuureseggia e®mprBedbpended clainms. IN THE CLAIMS @ 1. A
cell culture nmedia, conprising at |east one
pl ant - produced heterol ogous protein as a cell culture
2. The calidiutuee i of claim 1TIhereinlthe pldntris amdnecatfplartai m 1,
wherein the plant is a nonocot plant. 3. The cell
culture nedia of claim2, wherein the nonocot plant is
0 k : hid §i
3. The &t e mctha, of 62, WfereiPahg mMocf bigrhs b8 Doy hoat,
rye, corn,hmilleh iiticatie pprasdrgheme i ce. 5. The cell culture nedia
of claim1l, wherein the plant is a dicot plant. 6. The
cell culture nedia of claim1, wherein the
4. The 68f QIRIrE ARatHia F Blefn'S, wheteip! tRBmdkdtctiplant fs ridde cel |
culture nedia of claim1, wherein the heterol ogous
protein is a non-plant protein. 8. The cell culture

ia of claim.7, . rein. - Qr in is an
5. The G e miedi B S el e M Es ARl &Y Gpr'ai -, 7
wherein the non-plant protein is a human protein. 10.
The cell culture nedia of claim1, wherein the protein .
6. The ¢el gdiuse media of glaime! , yyhsipindba hiederolpgass Rjptai i a plant protein.
factors, lactoferrin, transferrin, serum al bum n,
i nsulin, growth hornone, and fractions thereof,
7. The Eélbcuituee mediatof atzimen twHexeindhe Hederologuusarbteimis a non-plant
. factor, collagenase, platelet derived growth factor,
protein.pyr ai n- deri ved neutrophic factor, glial-derived
neurotrophic factor, thymc factors, haptocorin,
| act ahedrin, | actoperoxi dase, al phafetoprotein,
8. The cethecultugé ohédia of claimph aviexeindhbunanaplant priteindg kn animal protein.
culture nedia of claim 10, wherein the growh factors
are epidermal growth factors, keratinocyte growth
9. The E@Fé@fufe mddd!of Bidimke vHerainthbanoplant prot6intis Adluman protein.
trefoil factors, transformng growth factors,
granul ocyte col ony-stinulating factors, nerve growh

10. Th%@qﬁ{%ﬁ?? i@%ﬁt&i %fa:l@?fe%el?ei%atﬁé UrSteirPls 1084 te group

consisting of growth factors, lactoferrin, transferrin, serum albumin, insulin, growth
hormone, and fractions thereof, fibronectin attachment factor, lamin attachment factor,
collagenase, platelet derived growth factor, braih-derived neutrophic factor, glial-derived
neurotrophic factor, thymic factors, haptocorin, lactahedrin, lactoperoxidase, alpha-

fetoprotein, immunoglobin, or alpha-lactalbumin.
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12. The cell culture nedia of claim1, wherein the
cell culture nmedia is a reduced serum serumfree
warai7t276or chem cal ly defined nmedia. 13. The eerius2006/025195
culture nedia of claim1, wherein the cell culture
11. Theroelliculture medengi cain HBdwherdimte growdh dactors deesepideraleggrowth

factors, GetRBRGREE Bomwilh Bhtste rigoui-tis ot Fatsprs” aTBRH watdftactors,
transforrﬁm%rbﬁtm%cﬁdr@dyﬁddﬂﬂb@&e b@l@ﬁ? sﬂﬁﬂjlélﬁ{qef E&goﬁérvﬁrg?bﬁtm
| ant cell "and conbi ning the at 1east one

factors, fmrahlapt [ OV daei@fs; mmy@glgaw activerfragmants thergofcul ture
media. 15. A cell culture.nedia produced by a process
conprising producing at | east one heterol ogous protein

12. TheidellzuRl@nedid of claih dowhierdinthd bell atltureasédians a reduced
pl ant - produced het er o] ogous protein with a cell

serum, S@mmu‘f@ mediu, arschemically:defingdmedie medi a havi ng one
or nore proteinaceous cell culture nmedia conponents,
the i nprovenent conprising at |east one plant-produced
13. Thetvell eutilegmedispofotiainm 1awhereirthe cell cultlremredia is a complete
. .conponent , erein the heterol agoys pr
media, b3REHACAR By DER B ieHRRE TP eeLuth 8 Pell il adiycamponent
plant cell with a chineric gene conprising: (i) a
pronmoter fromthe gene of a seed storage protein; (ii)
14. A mattidrfor priducingrae mbanmﬁelbwlture mrediat comhesipgqrodiecing at

least oné Rgterpipdp s PrdEiia “FRIAPLER Bie BorBfllog K B RARLEME bt

produced hetdtbRFBLS proteit RethRocdincuies aigdiggous protein,
whereinthe first and second DNA sequences are i nked

in translation frane and toget her encode a fusion

r {
15. A gl Ul Sl bl tal 0P Rl ettt pitichitPat opst one
heterologows pfoteineal apdlant calbdhd tombining the stuéastorenplané produced
produce seeds contajning the heterol ogous protein. 17.
heterologqqlés Reateip VilY a cellicpture '%Pgiat her conprising purifying
t he heterol ogous protein fromthe harvested seeds. 18.
The nethod of claim 17, wherein the heterol ogous
16. In ametltceltlureomedta haxieg oae drease mbtmmacﬁao@%cm‘ll duiteire otedlia

ol u Ie roteln{n t he harY
components provement comprising a

F ? one %?éjnsfiproduced heterologous
protein as a cell culture media component, wherein the heterologous protein is
produced by the following process:
a) transforming a plant cell with a chimeric gene comprising:

(i) a promoter from the gene of a seed storage protein;

(i) a first DNA sequence, operably linked to the promoter, encoding a signal
sequence of a seed storage protein, and

(iii) a second DNA sequence, operably linked to the promoter, encoding the
heterologous protein, wherein the first and second DNA sequences are linked in
translation frame and together encode a fusion protein comprising the storage protein

and the heterologous protein; and
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19. A nmethod for producing a cell culture nedia having
at | east one pl ant-produced heterol ogous protein as a
woebd7/ooedeée ur e medi a conmponent, the met hod conmpPCSiUSY06/025195
a) transformng a plant cell with a chimeric %ene
b) growipgrgpplast figm the)transferaiast Blant eelhfariectime seffisient e dsaduce seeds
- pn. (4) a first DNA sequence, operably
contalnlﬁé3@%&8’@2&@%&%%&&%@@, encodi ng a signal sequence of
a seed storage protein, and (iii) a second DNA

sequence, operably linked to the _pronoter, encoding |

17. The methad e daigy b (sfUpher epmpriaingr ryrifying dhe hetarolpgaus grelein from
rVeA; ﬁé}éb%nces are linked in translation frane and

the ha togélt6 er encode a fusion protein conprising the
storage protein and the heterol ogous protein; b)

18. ThelmhafeforlirEAl. whofmn i be BaangodS hrdleitiagefiies 8l eBst about

3.0% of i§é &5tal LIGHE 6RIBIMtheNarlasn8icny. the seeds from the
plant; and d) conbining the heterologous protein with

a cell culture nedia.

19. A method for producing a cell culture media having at least one plant-produced
heterologous protein as a cell culture media component, the method comprising:
a) transforming a plant cell with a chimeric gene comprising:

(i) a promoter from the gene of a seed storage protein;

(ii) a first DNA sequence, operably linked to the promoter, encoding a signal
sequence of a seed storage protein, and

(iii) a second DNA sequence, operably linked to the promoter, encoding the
heterologous protein, wherein the first and second DNA sequences are linked in
translation frame and together encode a fusion protein comprising the storage protein
and the heterologous protein;
-~ b) growing a plant from the transformed plant cell for a time sufficient to produce seeds
containing the heterologous protein;
¢) harvesting the seeds from the plant; and
d) combining the heterologous protein with a cell culture media.
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