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[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 iarge scale, became apparent
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[0007]  For another, small proteinaceous parficles, such as prion 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 varlant Creutzfeldt-Jakob disease by blood transfusion, Lancet (2004)
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[0010] 9" O éMBoBMMERr M irvetiontddriipASes 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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a) transforming a plant cell with a chimenc 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 seed
storage protein, and

(ii)) 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 heterclogous protein;
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a) transformng a plant cell with a chineric gene
corrpr|3| ng: (i) a prormter fromthe gene of a seed
torage protein; (ii) a first DNA sequence, erably
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10019] €0 r | eesr aoe:cpetcl’? ce>f H‘nseem\%ntlon ccmprtses of the use of the media
supplemented with plan{-derived components to improve cell growth and productivity in
cell cultures.

10020] 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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actaor ("EG" and containing a G b pronoter,

) s,
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events. Itan“aa@ sB6vs @' pinterd ?hEGF StARddard SQRSsSEd Pryst, loaded Aat125ng.

transgnejnl C rice seeds. Lane 1 1ndicates extracts

Lane 7 showsia

[0027] Figure & is a comparison of the codon-optimized insulin-like growth factor |

pad range of molecular weight markers.

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.
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control untransforned Taipei 309 rice variety (Oyza
sativa, Japonica). Lanes 2 to 5 show rhEG- expressed

in the seed extracts obtained fromindependent

[WUZY] ¢ r anklgeing & 18 Rdestrislientmap phthe 8,928dws plasmidi APED4 (EBH -IFG

21, S SR el RO SR e KRB IoH 5

containi 7ick GtiRyramicted o @t'las
rL(p%on opt rﬂm zedel nsul i n;@ﬁlﬁﬁ;géﬂ)t% hHPh%tlmlzedsl,(e;FuanNcgs

terminatgr-and gn anmpigillin nesisianne $@lecmim‘ﬂamarheml in-like growh

o050y {25! Bfut 8584 Rhe B eEB krHS0STl e 30 Phior
expresseﬁi‘limﬁéﬁ?ﬁgén%tibﬁ%ﬂrdﬁ#g%ﬁ%ﬁé&éﬁeéi?”%&ri% 1(%%%@# rice sged

igure 6 I's a restrict asm
extract fram germdg p@m‘;ttcﬂaentr\aasfb)'madhm variety Tapsisg. OInanes 2 to 8 show

assett.e for | in-like rovvth factor |
r@c

rhiGF extifiisadifged xtiacts higinad famcayes Hapepsns tenddasto ice

ovet. £8i4 54685 S5y fAIORIR A4 7P HILEL bBog 1 11

Lane 10 shews iachiioad range of mdiectapReidght npdrkers.d, AP1304
how n an expression cassette for

2.1
[0031] |( ﬁsd-l[[gw C? gg\e/a Qpémqsﬁxspa&f e po@on@ptrjmz% integinaldrefpi factor

sequencé‘g“f‘réﬁnlgy}‘ lgé‘ﬁé‘ﬂfﬁbnteé rgrai#]rfs:]fg ﬁétgﬁ%@%&i%f@%?%pene”)

aligned to showtGhcedars indhebhaturaskguenddy) 3@ih 76 943%[) %otién%hanges and
West ern, bl.ot anal ysis of reconbi nant hunman

28 (15%)("%@’#@%0 Hlgseessed in the R generatl on of

10032] {7 OFIGEE 0 fed Bt e e 3 RS obiiEs D AR B0 o

nos), shoWngpen BQPessiornessseticofc? iﬁbgﬂhalftfé}‘@l‘f@t@f PR, ét‘i‘d %ﬁﬁtjammg a

extracts obtained from seven i ndeg‘endent ran
Glb prompiesea Gheignal peptide ocetisweptimized TFea Nos Gm‘dmatcmaim an

ded at | L 10 sh
amp(cnhn‘?égfggaﬁfc% éég%t%s%oﬁﬂ‘@@fﬁ?gr eWelaght rprgr ker gne[ OOSi] O\l/:vlsgﬁr e
[0033] 9 i Figureoniard Rdrictiont Map %49@3@@5}9 ?bﬁmia AP1302! (pGH1-TF-

trefoil factor sequence Tr ef native
HOS) showingan iexaressiast oasgsetiadoo mteeim:-:d riredoi{ fadion FEF et Sontaining a

RS e e .
ampncal!m@é@@fﬁ?ﬁ;e ée@&ﬁgﬂ)ie’:rh gHiep. 10 is a restriction map of the

bp plasm d, AP1269 (pd b-ITF- nos), show ng an
[0034] eprmedﬂ is acBkestarnfiiot amiysuslcrﬁ atcombirzint hUasdo (TF (“rhITF”)

evpressiof b ekt G5iksatah & bdadecics S Chin Rasbetasimiracts
from seeds of control untransformed Taipei 309 rice variety. Lanes 2 and 3 show rhITF
expressed in the seed extracts obtained from two independent transgenic rice events.
Lane 4 indicates a purified rhiTF standard expressed in yeast, loaded at 1 Hg. 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



anpicillin resistance sel ectable marker. [0033] Figure

11 is a restriction map of the 3,889 bp plasmd,

AP1307 (p&F 1-|TF- nosz showi ng an expression cassette
to show 6% cedmre% tWithadt 13 (89.60%) daslonahages)ancedl7 (2265 rudeatide

rice Gl pronoter, a G| signal peptide, codon

Ch‘c'“.’g‘:‘\sbptl mzed | TF, a Nos termnator and an anpicillin
resi K e
00561 | SSSERERL SRRt e AT BT LRI 66 (OT1-Lac,

showing @hrexpréssion eamﬁhesfomr{numart Imetdmrrgemmd abntainiag a Gt1 promoter, a
. transgenic.rice_see Lan ndica s extra from

Gt1 signalgieplidey ceqan Per'rm%ﬁ(f %W@faaﬁaﬁéal‘%m,p% G381 mggor and a

kanamchrﬁlrég%tMncég i@'ﬁ%rﬁe?how rhl TF expressed in the

extrac al ne romtwo i ndependent transgenic

[0037] ri cFigments shohrsrthe 4esuid ofad BEDSIPAGHE fanatijsishﬂoTFEhe expressmn of
ard expressed_in yeast, |oaded at 1 pg.

recomblr%tagagmrbiasgﬁe%h gEotgt predeins fiom rigeisged Q?ﬁfﬂ@é? @vere suspended
in Laemi{ i S Siion ararAcRRTBEr i Peted Wi Gaomassip bipe- Lane

is the moledtilar wéight ﬁheﬂ‘raétf Vl@ar’(émm Bart pueriet husesy e8fited lactoferrin
native |ac") , %ged 8 to show 693 codons, with

(Sigma icalo USH). daines 8 kmig ese singleseed 2xiragts ol kampaygous

mdepenc@ﬂgﬁgﬁg%erbggg% Hﬁs%iﬁlgﬁ“ 1@f3aq_§%$ac? gk@ﬂ%w?@f%cﬁph%ansformed

rice varie®XPaipepR0g. cassette for human | actoferrin and
containing a Gl pronoter, a G| signal peptide,

[0038] codcﬂguﬂa Gﬁ&a@tahlwwpwmm@rmcnmtmmismmamlaﬁofamn in

I b
ransgen@erars B G . iBUGR BT BerSretiongnd oss dhia r0ielte om 1 9
of brown hEé ﬂ%? RRSHAFERED WHRUTRI BRBLIrBSHBH b REE & brarmgg By,

protelns fronwrlce seed extracts were sus
centr;fugahvﬂ.a‘éhe nexB'aceres eniafyzed via kLéBAa Eg«tmtienwaﬁrepmaﬂed three

\ t ai ned .Cognassie blue. Lape 1 is the nol ecul ar
times and AAE L APYBHON [ SBOWS FALCHPEDSG | f | o huran e ved
I ac r
[003] ACERIFE 17 shows IRAGHERORin sbliéncd 8P Rfsioh bAtdbr i1 signal
peptide (Gt'laﬁﬁ’g anmdo:ddmﬁopttmaeda‘mmnaraeerm allsurnirs@eidT BAKAEHS HSA)

fromnon-transforned rice vari et Ta| 30 [ 0038
sequence-pgsRd ondatiye pretain ﬁ@qwf&ﬁ%%ﬂw Bgﬁ% .Gémssnﬁmﬂw

| ac r r
o LeSF  AEIT o S PANFRAG s,
showing & ewpregston thsuuttenas haridrsdrach mbuh'uﬁ%rm cdﬁtammg a Gt1
extraction buffer and c¢clarified by
promoter, a Gt1 signal peptide, codon optimized human serum albumin, a Nos
terminator and a kanamyecin 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

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



centrifugation. The extract was anal yzed via ELI SA

Extraction was repeated three tines and standard

deviation is shown as an error bar. [0039] Figure 17
lactoferrig Ialadﬁl'ldllwlacmfemrpr As&lackﬁqnmns ¢hebamesas pattEdlactofdtih with

appromméé&&?ﬁ% BaisAt et i BelyReine S Bl dinse Bieciia 24 e rest is

i B S G

- indicatedsn 486 gtaphp| GelirgehwikAb S0daduedd -a83Aymidiab dnéargoeation.
expressi on casse uman serum al bum n and

[0043]  gonFA e Shks e pEap dhila Ermsef Jaapmpmantawman
Iactoferrtﬁ@ﬂ%i[ defﬁ Z?Helﬂ“’é% ﬁﬁ&%ﬂfdt@ﬂéﬁé@? ESPEO?%%A%Dgr

nmycin rESIS ance

Iactoferrn’n:agd MIOLBactm“emml Asi@-léct&ﬁ@'rmfrs ltﬂi@séﬂleﬁﬁﬁ pbﬂlaﬂl@(ﬁm@nn with
508 (JH GTI - showi ng, an_expressi on cass

approxmﬁtﬁ- SRtmiEn salkEAio- bthe wagatine svih baggl media plus 5% fetal calf

serum arBFER o fohos HEPlaheA i SEUmBRABTABITEA, s o

recombnnéﬁﬁh@h@ﬁqmtéﬁrﬁﬁ%@@ @ﬂ%ﬁh@énti’éﬁlﬁﬂ@ﬁ h le G4l ghavh is
he effect of three forns of reconbi nant hunan

measureqi gsthenehariof celis/odl | growth. The three forns of
toferrin

| ac rr are asis-jJactoferri
[0044) L2 PR A 5iftFe PRt Bl Beflal 4 S PRhte iR BLSivbinknt
human laEﬁiféﬂnﬁ'(Lh@%@mfmﬁeﬁbrbése@ﬁpﬂ'@(g% ?rdm%@b@ h l9t“dorna cell
saturation. The bdseline is with™bas medi a and e
growth andincréasesiiybeidona eelppurabenasdcompdreddoianimal derived transferrin.

rBs i o B A MG S AP B S 2B 508, gom K B,
Kansas. Ig%#bg%e gr(]@k}e{rpfé)oétmgdq WidRAsloRi gure 21 shows the

r ns o reconbi nant human

[0045] I acFfure 20rshows td effeciwf mecdrmbintint henfarr ssruph albumin (rHSA)
actaoferrin are asis-lactoferrin, | actoferrin and

and p'asrﬁ%ﬂsﬂv%hefrm serumainsimidpbisa) i esarowdh Siybggdoma AET
cels n ol I ATCADEGAEIAG B R LR FOL LT, .

[0046] fet Elguu:alZﬁ steavathegffedtiod reesrhbinget ham?aln s&rum albumin {rHSA)
nted with epjdernal % rowmth factor, 5% F

and plasm%@sﬂw RHMaR SRR aﬁwnar(pH Aatorather grawti @aﬁéwhndamaahm

I ow h is neasured as nunber of
cells in Se? Wlfr‘?@n‘fﬂgd['&ﬂ%nggure 22 shows cell culture nedia
suppl enmented with reconbinant human |actoferrin
(LACROM NTM) expressed in rice grain pronotes
hybri doma cell growh and increases hybridoma cell
nunber as conpared to ani mal derived transferrin.
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FBS is fetal bovine serum AFM5 is serumfree cell
culture nedi a derived from KC Bi o, Kansas. AFMb-Fe is
a serumfree media without iron. [0045] Figure 23

shows the effect DFTAILEEhDESGRIFIIGRh ser um al buri n

0047] - F¥en B BB B BB TBAIALRR AR Pl Ao
given be!ﬁ&ﬂbﬂ@ﬁe(é@ﬂerﬁl%ﬂé@#é&%t@ﬁt ﬁvﬁﬁlé"afﬁ’? gge;ém%gﬁt%ﬁékemw%% to those

gure 24 shows the effect man serum
skilled in ﬂneb griaf the peysent inventias Rradtitiénerd dre panticsatydbbied o

samorook S0 8 A BB A 5 o), ol
Spring Hér%%ﬁreé!f‘ | Fﬂéﬁv%wq\ﬂ "9" Sﬁué%’él ‘FWI &f ta. ng 098 PETRrelE ?’?otolcp I in

herei n have the nea w Of’ are genera
Moleculae Bmiogy,elmnv\mby ﬁaﬁansmamr\g)mhﬁw { badt@sivmh dad Schilperoot,

eds. (1957] St Weleenr HiopuMarsial ckluprerAcadenc Fblishatsdde
wtnorafs oI BT 14010, A L0 2ry e

[0048] PI aiGerieznl ad Specific tadheliqudd for peddudiidg Qﬁdtefﬂﬁ fr@mt plant cells
may be oRfaina e h’&oﬁ&&“&é&o@% abigatioper 6aeh of m&é’ﬁ’ s
ncorsaraf PRIV oAU R0 42088 e nARSEBR 2000

A1 (“Planofrramnpnbn F[a@ﬁﬁ&an@@ﬂﬁéﬁce’ﬂ“@eﬁ@@p‘ré%lbﬁ")hlﬁ' SupPst, fmﬁ

4)“ ducing proteins from plant cel may beé obt ai ned
6,991,824 ("sxpressigroel dumeg Wik Eroteinsmin Br@msgemcu Riagts”kdéls Hat. Appl.

Pub. No. 2008/8229225 Rgh #1Séh BRORi Eisteslih MidopSapgsn: U.s.

Pat. Appwmﬁ 'Rb amozananssm gtpr@auaﬂﬁ @fﬁuﬁ% ErORCRACtRO M Monocot

., ressi on” 91,824 (" ExpreSS| on o
Seeds”); l|J| tvApR. ﬁubx é@méuommaﬂﬁége(nmtrmmnf BakingJas Ariainfective

Compositieifior Teeata Of | FE0BE3ARY i Ht@rr@?%naﬁ' SSication .
PCT/US%bal/@&ﬁ%gQ%éﬁﬁévél E’fﬁ?@gﬁb{; X dﬂfpagggbﬁﬁgé‘ PR Seeds
-Utilizing Smdél&tnmag@ P?ote?n\aemm Bdsioh axamemg )aﬂ)that gemafaéehd\&)ec;ﬂc

i FRBF bt Pl o Sicbab i sl o
I
e e

usi on
referenceCaJ.Bi Badnt. Nfﬂﬂ')@@3 djéﬁeUa$ Baténﬂs plec 5,932,470 c0G gRgnt No.

6,642 05£ r Odcgég%&,&% a it eho% rlneatlrc]:tEr?g%!aesangga b i%!eanotbtt)}%wgpﬂasts”)
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
‘Controfling Cellular Processes in Plants”); and U.S. Pat. Appl. Pub. No. 2006/0075524
(Method of Controlling A Cellular Process in a Mutti-Cellular Organism”); Mariffonnet 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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the follow ng references, each of which is
|ncorporated herein in its entirety by reference:
Patent No. 5,693,507, U S. Patent No. 5,932,479,
[0049] u sTh@@pémucmtldes of 41e owention ma/ baan tesforamehRNA ok the

form of D%geaﬁ%lg@%h@eer ' 8%8&%&8 g néjs EPM &[%{\E'A and

genomic ENAnSF Arg{) EWA ﬁ’(ba%iéb 86%!%%5/%% f gc%r' é(?ﬁ%lgpfﬁiiﬁo?g) anH- ifsingle-

stranded meyﬂ'mrthe Ws&ando&ﬂm Spih-icodimg’ %ntlw@sel?anmpwmntary)
trand. Pub. No. 2006/0026718 ("Method of Controlling
siran Cellular Processes in Plants"); and U S. Pat. Appl.

= .
0050 BT BN e EE b gpmeans
pfant celi s & Iriomnmﬁivee@xetalolqgo@ﬁ naole #¢d eeguence imtegrated into its
sonomo v SR URBRD bRt Sheo h ReRBlog = Kok o
051] o6 o Hestisel sl msahen oo koaking ueclibdid Fhecring g

rep!icatsomlgr transd:lﬂ}ﬁ[orf gmdmpéx@kdés[oamf the ﬁa@ej]d@mﬁ!ﬂﬂmc@\dﬂd
nthetic RNA an DNA
sequencekefpsablyupreorsingiodbe iayerdiongthe Bps’mﬁi@a a ﬁ'ﬁ@t iceﬂ Other

host cells ?de{r]f% |S§1&g a%%nggﬁfsﬁ&t% 2@8@%&@1?3&{? 'gpg’ﬁg‘éhgﬁ?‘f%oﬁﬁﬁph’b’an

or mamméllm ¢elisto Aicvie) INA tensfiesireriplant hbst @dler ence to a
ant cell neans the pl ant cell has a non-native

[0052] ¢ he%éal@nbg@hﬁs)efarado @ny cellideriveddenne plankdneluding nt o

whi ¢ S, _maint ai t hr.ou WO__Of.
undifferenfafhg SUST.o" ik Ba e oE pRER shotBuisknpriPadfips, embryos,
suspensmﬁ%ﬁﬂt@ké& NHeRsteAER reglfsS KARES ! iodds [dMdots i{éméﬁkﬂhﬁbs,
/or transcription and/or expression of the

Sporcphytastaedd‘h@@@im)rﬁacl e| c acid sequence Preferably,

(0053]  Gof A tethuied i€ pidhif feeRito 4 AeRRerettalad Ralts ™
[0054] hOSFI‘fe térrhcan gw@aett Hdlddes, ﬁ—ﬁ% gotl ﬁéa to Waﬁaaﬁbns such

, 1o nove esire nt
as de-hu!ienbs\mod:@BEed,[ﬁmm{pe@d ‘th:atahas brerdiri de-ﬁmﬂledsbytmmmg/anélground into

rom a I di ifferent at .
a powden)(h S exbbel prefarai p Aot PTGt @%ﬁf—* 55 Batet, Bartion of the
flour has b@eﬁ%&st S éﬁ%dcﬁ%rtﬁgﬁzgrbcﬁgﬁﬁavﬁ%sﬁes el éﬁﬂ Héatgﬁciudmg malt extract or
malt syrupg almﬁfcmm];wﬂﬁed pmﬁenﬁp&wthsdan@dm@mﬂhpdrmgemﬂgrﬂm The

[0055] ot ahite WTob ook aeh iy St ls sabidloginel driBay Huicaly
attributed fPfhalt phEALY hosttadidd R%hbe such

[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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as de-hulled whol e seed, flour (seed that has been
de- hul | ed by n1II|ng and ground into a powder) a seed
extract r ef er abl protein extract (where the

seed (gram)owu..rendooapsrrant a,taieurmedayemaﬁdtm Il@émmabwm teading to

arain eniehféEt BANHIE LRERE el GHRERETS, DTt

[0058] f r a%ferﬁat%ﬁ sy@@iﬂé 'p%felrhﬁrd&ﬁ@t@?%fér@ t§ %\%r@)mcﬁt@%ﬁhbﬁﬁﬁg

term "bi ol oglca activity "refers to any bi ol oglca
substantialiytuprragulatediaciivity (greeter tban &8 % odarirag smtibmturai;on

[0059]  conbhadane ‘Groutl fe0bE Telraan pisiains, Of PEegiRaNagtiye fRgments

thereof, TR ST i BRIche SBidER Bl FFAEA oREFEOE); KRR o growth

factors (KGF)tihelugiegiK@Fst anti IK(GF -, liriBLﬂia;likbl droath Gactors @R ncluding
IGF-1 and JBF dbdalebhant o Tastar TP HrandiPrasd areni faRtpis TR
ncusing FFE Y6718 JERIEKIRLohE Bl Bk (3598} Banve grouty

factor (N@)Gnciudn@dﬂﬁﬂm aﬁ@ﬁbmbl@ét@n%fﬁo&mﬁFGEﬁdcﬁﬂnﬁ@ FIGF-1-19
itheliu | eadi ng grain enlargenent, grain

and -12B, fandl binlpgicaly astive rﬁ@agmenisgfmsaj@@t@eat iTé¥e sequetwes of these

and other gHE] @tcHS PR e Hsfolt R PRl ity ol D™ °

[oo60] act ‘Wéttabblé@ﬁ@DNA”tl’@?éTsZé%NN Wh:ﬂﬂ hae¢dermEhtibalibed into plant
[0059] The term"growth factor" refers to proteins, or

cells fromtﬁrmtmj | SLAITE, arewvhich is fr@mrﬁml@‘lt soweeadncluding tha sayne plant

sourcs, YR 0 BB S et 8 Rk ke oy

expressioﬁ@f:ﬂ?e hét’é?#[egﬁué'WAgr owth factors (1GF) including
intestinal trefoil factor (ITF),

[0061] trarhﬁter%g@gptﬁk&h”ﬁsaamfglr(mded by BUtterp!Tgeus DMWY, The

proteins tqpiqql;%%g%g\ganu ttgr 5&@3{‘ gtﬁ I at| ?%éﬂafrtg%%gn aI)DUmm,

insulin, a@nﬁé@@g?gﬁeg]ogm%ﬁgftgg@ﬁﬁo%%ﬂd fr@é’ttdﬁ? A rddf Fﬁ)mﬁﬁctm

'y active fragnents of ese
-{human) ~patdncé1ment faborskeauém ({dousd) -+ hﬁammendfmme coliagewdse , platelet

derived GroHEh SAqion FHBSN breBrATESARITOBRANIC BEiar EDNENElIahferives
eurotropﬁi%?’a@l%?’@GbN rffﬁﬁ'ﬁﬂ ff‘a%?s 9{331[@ Searfif hbStahEaih qge%o%aﬁigse.

ource, rom'a ant éOUI‘CG inc

Aipha-fetmol!e;rpIlmﬁun@mmealﬂbﬂat-lamtaitnhmrs under the control of
onoter that does not normal |y regul ate expression

[0062] of @\ﬁésﬁéﬂ?@r@ﬂoﬂlﬁ@fmnapmﬂ] m’%@?of@i@%‘{%t%?(ﬁ’\éﬁ’mceﬁ
protein, pél? ?1% e S'hlﬁhﬂ-.lﬂ gEfﬂ?gr%?t @?bg%ﬁoﬂq%r ‘Péﬁé‘i‘?g@ﬂ%\\? V\Pﬂ?xewhich that is

typically fdumimrr(gxmre | actoferrin, transferrin, albumn,

[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
subjebting tfransgenic protein-containing plant material to separation techniques such as
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insulin, and fractions thereof, growth hornone and
fractions thereof, Fibronectin (human) - attachnent
factor, Lam n (Muse) - attachnent factor, collagenase

sedimentatiqm, actemtm‘ugatﬂm ififeatiay, andhcHraotatogragingeam Hey rsutd @fiargdsuch
actor deri ved
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acid Sequgaﬁ@ﬁmﬂmtﬁmﬁm thratgh twoahBiesageneratians effherwstenbichns

pretraon) {8 Sk ek eI B PSR o Pl RS B o o

host genqm@duced typi cally nmeans subjecting transgenic
ot ei n-containing plant materjal to separation
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[00B7] i nvé.‘mii curiture amedia firgretient] imchuatbsosd mmulrelnmedtaccwhponents

: h h
proteins, REPHERS. RRRRONGH CEFOAIY dride; BHUBR Goidsu IPRst ViGmins, antbiotics,

' I due to integration of the |ntroduced
0
’."ga”'c ar{heﬁ'\%?iﬁibs)é % the host genonme. [0065] "Cell culture

[0068] ned‘iGé‘H cuifues snddia sagpenient” esfels s tcarthingt] m&ﬁombld?hnultlple
cludes conpl ete nedia, basal nedia or basal nedia

cell culturg mﬁﬂie RERPeReRis With arwithaut etkeriagragients fpoadditiondeidell

' édl‘?ljt ure medi a suppl enent, or nedia with various
culture m am)unt s of serum or chem cal ly defined media. [0066]

[0069] Cenﬂbs’c@éltsuhezultacé grove bpenens7°C aha'es phNy .4 RItR =ppPestgte
oteins for use as a supplement to cell culture
media. T}fp&ﬁih{, cell culture media contains carbohydrates, amino acids, various salts,
bicarbonate to maintain pH, vitamins and hormones, and phenol 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
tagle, 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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[0067] "Cell culture nedia ingredient” includes cel
culture medi a conponents, proteins, peptldes
or nones, carbohydrates, am no acids,

Mcloy's §ﬁtl\éﬁﬂﬁl§d Meadiup, cNCE@ Meditgarwirmia -7 (M@éltim: Waymouth -

t di I t f t
Medium, p SR SIRIERE. o S it pi o cel 1 cul ture nedia
[0070] ¢ orrw@@némwcbm cQﬁur\é‘ rhbald is %hbgrem@ﬂfe@%mbérmr t

dition to cel ture nedia. [0 Most cells in
concentraimntcaf@ t@ﬂ@% b‘e‘enunats awmam mixtpﬁa aozltawmmg undefined essential

mato fo P GRNERL TR PS5 P EE eta bovine
serum (F BS? aﬂéj@lﬁt;ﬁ% ﬁé%uf@bﬂécﬂhﬁleﬁ&'?h:xﬁjrba@ %E‘J?BSC e%ﬁ?ﬁﬁﬁﬁd p%'f@h’ual

red as pH i ndicator. culture
risk of pa&m@ea cthamnm’mohecéEbcmmﬂenmdmdes aDdI regoiatory adetidieedre

seeking ajatalives AANIMESGUN oS IRMeSg: o RPV Nedi o
0071] - (EaRnAE o gR o SRl e SRRl madiajs hen

suppiemeﬁk&‘:m{h \aridedigrowtiFantarsyhdtmomesnarabsihier ebsél&@halm@mponents
I scov s, Modified Dul becco's Medium (
to genem{e ﬁ%MU&wﬁ%@@ & pgumaipiaining the cayne celharmuing raé@ as in serum-

based me‘l\;@ég“ i %ﬁg&@f?ﬁwg b%%‘t&n@?ﬁp%%g};r&eﬁ%gﬁ % of iron.

Typically, serlimefiué¢ meiiaedhtainsinsulm, streni #dumih Nrassfemimtinsulin-like
concentration of 5 to 10%_ Serumis a con‘pl ex mxture

growth fagteraad mnidermal arowtiufastare dthar profetnsesughoas taateferrin have also

seen shoff 5 o BR B8 AL gt 0B e

function i e8P, XhUhe arf, meoérofaﬁ%bmmtgaﬁe BAlgatdadlived. With

ri sk of pathogen cont am nat i on, culture
the mcreasr:;duéhe cencerndfmsyential @Bi"hmhmrﬁ@n‘anatiomﬁem agimal sourced

metris, B4 RPN 4G: B G ATH A e
While son@@§ébcé§%@s%dv% Bé@ﬂmaﬁé%iﬁﬂ@@@@oﬁ?%t—%‘sb@ Wﬁ/d%l?%ﬂés or

factors, hornopnes, and ot her essent nts
recombsnayﬁrmcmle ps:mdunadfwéie nretibial lsystamn, piaat—basgd hiydralgsate is an
rate.as i,n sewg)f ased

h
undefinedRigtuL et tahaihs ng TeRaBMant PROF HaRLm/GobR sourees are
too expen@fve' tb%e m%@hﬁé‘blgb( cuﬁ@rreu A G @rrlﬁi%ascﬁﬁ‘@% I@E _Hﬁp-l-(aenimal-derived

sum serum al um n, rans errin, 1 nsu
componergsmrgéral;nrmecmﬁoepeldieuihmrle ipdostriesf act or. Ot her :

0072]  Be tGp E50 5t fvishpes Rt an o gReNISrT OB ER By B ReAIONS o be
describedRh 8Yé ARG s8LiAHH are entirely plant-based and may be combined with
inorganic salts such as NaCl, KCl, NaH,PQ4, NaHCO,, CaCl,, and MgCl, and other
~ingredients such as amino acids, vitamins, growth factors, sugars, and antibiotiés fo
form a variety of different cell culture media.

[0073] Expression vectors for use in the present invention are chimeric nucleic
acid consfructs (or expression vectors or cassettes), designed for operation in plants,
with assoclated upstream and downstream sequences.
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function in cell growh. In the art, these protein
conponents are aninal-derived. Wth the increase in
__ the concern of potential pathogen contam nation from
[0074]  aniimgenemly e:qzressnan erecwrs farcise inupragticingrine dnverdiongpelude

et D ESEL BB Bl GOBBRAS AR Tl ot
derived fronJ: éggtce Ak tcﬁﬁ%é?lé(rﬁ%rﬁfelﬁropérﬁﬁ 'lihﬂ@éi t@bcﬁeﬁié‘encodmg a

obi'al system pl based
‘ hetero[ogohgcprotems afTaeivector caundelﬁdeajpmmmter érom theoggiom ehagnaigation-

speciic MERGSRAITE S 2G8ETPIRIT G TSR DNASEaUER e aperaly Tinked do the
promoter, Qﬁé@dlﬁ@%%ﬁnﬁe& Jﬂgn eélpgé?c?& 6‘?1 n‘é?éé?{@&‘ncé? RANES N-

nee or c ure 1 ndustries. [0072]

terminal le'aTBer sahlhermd drua S-feediral daifposequenge)adipabte oftargeting a
to be described in the foh£PMAn sections,are

polypeptiden Hiﬂk?@ |tlyer§|tfam apgadesreim rel Mefers dpgperm-cell

rganate, bR B8 Py R B, 16 s DRRERRodot e

transtationdfrle with tharfirsSDNeY mderfcépéncsdlngtegaﬂlisculm medta
antibiotics to forma variety of fferent cel

componengulTha @m@eauep@@mm@(pb@s@e@w@ Er@nble@ ¢t Clélétéfeufﬂed'a

neni @E}@ Eéi nvention are chineric nucleic acid
compo ? r expreSS|on vectors or cassettes),

[0075] de%@@ﬁinfeyrcm M fuen, istypicaly placed ihia esiste plad-
upstream and downst r eam sequences. 15 [0074] Irj

transformagionerestor m«m@ésc@mpaamwmeawstr@am apdicfideyvnsieam of

the chimen G5ge kEerhae o es ol ip BciE AR FhERE AeBeS ..

characteristR5s!t44fe fvb@fBr Jo BEARIL B Q8L108 té nihVATDNA RbEI Bacteria to the
operatively to a gene encoding a heterol ogous

desired p!q:ﬂdrtost (i) @ h;eiaxmme marker seguenie; anst gua[a wanseriptiansé
termination Fagan gengraly e RRPOSER ERE ST BBARERTJrar e feRaten

4B igmcodi ng a nonocot plant seed-specific
1nmahonr§y fﬁ é%uence (such as an N- term nal |eader

[0076] sedﬂmnemtmtype@of appnamlate explassigeveEnis andagaisbie of

s Balastiu iR 1y ek e, oo
T T e

maturationé d(,‘)tmdgtrt]déﬁ lﬂmfsglﬂpﬂftﬁ ggaﬁmﬂm?mt?ﬁ?me cm':ehtlga tinexdi a
expressiorf g&?ﬁt{u@ 1@@uqﬂe€cg|nrgm@tepféﬁhlgﬂ eé@@tgsﬁ%qﬁc;{ qg?l ! Eﬁ%ﬁ@ted
activity du@%éggé Qﬁgtgl%tm[ a[glltb'g% {09%%% in'the 1Wé?1t:o'n5arbyt9bfc§||§ ¥erived
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 i"ye

secalins.
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transformati on vector having (i) conpani on seguences

upstream and/ or downstream of the chineric gene which

are of plasmd or viral origin and provi de necessary
10077]  chafwet @ﬂbgdﬁnmttaf thé pressrt invenbiopdnvolves Imgh/-m»teb expmssmn

o heterB4Fs PSSR R et Pl . oL
componehfsﬂfa?ﬂﬁé BkprRRakd if %r;H‘eu'i‘taééli‘l‘fﬂfr 4 %ﬁ{rﬁ@n??@ﬁé@drﬂ ind e gene(s

pposite end of the vect anscrlp i on

encoding thne dealredmompgneat opqrabb/ghmm Wit &6]lerdogenous plsmigsrotdin
di E ri ate,ex Ion vechors and sui table
encoding g Eﬁ %@rRreEeéa%L dipenidpsandogenris plankescaging gene is a

rice seed \éﬁj’régé &r&%gpéé’t‘i% fc?]")t?{gr&%l&r? ina 'Fﬁe%8flﬁ%%reedr$>g:}rggslbﬁ system.

e regul a n a nmanner a

[0078) i ndUibe mpress;édrpcﬂy;@@btrdmhaymel@mmmm@matﬁwlydéptwﬁewlth onhe
s enmbodi nent of the invention, the

. ct of t
domain b%sagﬁfa% Qetﬁm@@@yﬁrqsﬁmmow gsll guwr@mrepomnwnd the other

it B0 7B B YA BREEH 84y EL YR B

least one ap@cifuy pmtehé;e' citanagediteimaybeaireaidedTue Bvastual fflease of the
wheat, oat, rye, corn, mllet, triticale or

e
cell Gulture B?Q}HQ SOMpSheRb Frean the @@aﬁccptrsﬁﬁsi slosage preigin camier. For

oxamole, TG S FRFL 1 5E BB b oS A3 ayose

site may kst m@g@emﬁqhera?ﬁe bighw€en HeldSmbaltts foP rrélé'a%é ofe'eﬁé cell culture
prol am nes, barley hordeins, wheat gliadins and

Compone@fmr@[the]gndﬁgewg pleinhpratein. gThis dechnigueds ugefuuﬂ &riaedl, culture

mectia corfigigith Hatfe Robrp ettt brsReutotens: i Wéﬁacmfemn,

human sefruid @ithdrAin, 'aﬁﬁq{l}fﬁén @k‘:ﬂbth' fa¥girs expression
het er ol ogous nol ecules that are conponent s of cel |

[0079]  cul ©thes sedatitisve protesse atenqmeesam inahides bek preenstlimited &

enterokind3 3.6 q@r%i@u?? bofRbense SO BN A E et ot

subtilisin Bﬂq Wt)é‘d(}a‘ene nt?)bﬁhéb oA S hitetha Jwe ly cleavage

erre t he endogenous pla ant enco
of the fusugzepeotem could ibeepertarthext via apenmicaltdeavipgragents such as

a5 L
{0080] po"Mf%?l?\VbHﬁor‘l"P%\n?@g ceflQORiB Hﬂ@ dﬂ?g@&@ﬁ@g&%ﬂ@ﬁﬁ

exogenous cel ture conp onen

produced irﬁmﬂmmmmmwwud \pin@'eén the &gl d:@ltm‘é mad@@érﬂpbndﬁt
purification ta% and/ or at |east aone specific

expressedfqmprises abauh A orgreaten sl thastofelenluble aroteinya e monocot
seed. Thdﬁgt‘cgrieé{%ngﬁe!gé{@t%rg@g&g t%#élé{sé[@ ggfdrtlgt C\?fﬂﬁ:ﬂg&%pﬁsgg]ﬁﬁehgell
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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exanpl e, a strategic nethionine or tryptophan residue
provi ding a chem cal cleavage site nay be engi neered
in frame between the domains for rel ease of the cel
or greatercaboulr ¥)% apigoeatentaliou m50h br grergr rahwmit @080 or greater,rand
This technique is useful for cell culture nedia
abOUt259%8 Hﬁgﬁfs that have protein portlons or are proteins,
0081 forAﬁw% Pl pre ' el
[0081] A R R e PreBgnt B R A B Rl e comprising
at least ond planhkpeodticed heteroiagbels pmt&tn asea oell clltumiet medteocomponent In

some emEENBRASE TR HEVLIS & FIOTCOt Bt $4al) 7 's?sﬁa parlBy. e, fye, com,
millet, tntm%l@t&a&ﬁ' Almt B Pé’fﬁféeg)\igh&@ Wﬁe%t@{f § rot inis a plant protein

ter nat ver the ein c

or a non-phentprofedn, rmdferatdydhmmm akhicheaay he mee ns someaembodiments
broni de or N-chl orosuccinimde. [0080] The

nogen
from the gr%%ﬁ@n%ﬁt"m ohgreudh fastors; lactofestinelgansiebim Gesnisalbumin,

i, o PR b PRSI R o SRR SRl B A gEE i

attachmerﬂ@ﬁﬂbr ,SRilagdabe, Patelet detivbdgrofvtt fa%térobﬂémsdém@d%eutrophlc
rotein in the nonocot seed.” Thus, for exanp| e,

factor, ghahd@rwe@ﬂeﬂmtmp%faﬂ@mre tipwroicdaatorsi aptooarin. Iﬁéfﬁl“ﬂdém

lactoperoxffase, e i Spriith oS RIPGRRHIn, s8efe nerdbuRins i bpfe

embodimeMi® uf thlaoﬁ?eséhﬂm/éﬁ%ﬁ the YroRiPRRYrs Hrlop réfé?ﬂb@béblﬁeﬂrﬁ&ﬁ

to about’ 20% from about 20%to about 25A; and from
growth fackorsukerzdinocyie svowth Batorst insudintike growdlo Fadios, mtesbmai trefoil

factors, e B g RERTS, BB oy B BBt N6l P4 BTk e
growth fac%&‘suﬁ&x%blﬁs%?m@th%bt‘d?s C&”ﬁblo@ﬁ‘&lg@t%'ﬁa lﬁéhfs“t'h%reof

medi a corrponent tar get ed ucti on can be about
[0082] 3%lo rsom@amodlmenbst tiw/ea}Vctdturgrmadlans aa:lmiwcenie%mm or!

serum-fre Qo B rbatindtes hEauti e Biehgls SRR d rea

complete rﬂbﬁfaggtgtsél”r‘ﬁ%a@ 3 Pb%ﬁ@‘g%@@ ds%!éhﬁre%té@ Witk 3 Ettglirﬁ[zltﬁl‘é“ﬁledia

componend:ell cul ture madl a conponent. In sone enbodl nment s,
rnonocot plant, such as rice,

[0083]  yincAiotARL MBEGITENt GG Brosqt pYaIos 186t MEShef gk producing a

cell cuitureofrg{dg@l{ Mﬂ%@%@ﬂ&ﬁaﬁéﬂ %glgﬁé'ﬁef’é ol'ﬂacEJIs )}?rﬁﬁenighﬁrétpiant cell

and combmmg:ﬂhermyeﬁ&t el }ﬁiahﬁprddmmdﬂ'memb@gbw@ptcﬁeinfwit}matMl culture
) group consisting of growth factors, lactoferrin,
media.  transferrin, serumalbunin, insulin, growt h hor none,

[0084]  AhldifiG! bABBAMIG K the pr@éeciﬂﬁiﬁ&érwo%t 53¢ BOF Bl R h8HIa

produced by a process comprising producing at least one heterclogous 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 profeinaceous cell culture media components, the
improvemenf comprising at least one plant-produced heterologous protein as a cell
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attachnment factor, collagenase, platelet derived
grow h factor, brain-derived neutrophic factor,
gl ial-derived neurotrophic factor, thymc factor
culture mq&@QtCﬁ@BQﬁﬁntj whekstia e hetermiggo@@@r@tﬁirugs@roduced by the following
al pha-fetoprotein, immnoglobin, or alpha-Iactal bum n.
PTOCESS: | " sone enbodlnents of the present i nvention, the

a) transfoﬂﬁﬁ’l\gé‘ ple @l Witk £ cRIERY iy comipdieimmpl  growt h
tors, keratinocyte growth factors, insulin-Ilike

(i) @mmnterémmrtbe gene el @ sedd storigs proteict or s,

(i e pRA S ek icBngPrtztiy fatec & & PORER snearing a seed

stor obhgst growth factors, or biologically active
orage plfdt@ihrrghts thereof. [0082] In sone enbodi nents, the
(m)czelsecmd DN/bsawhera:e sparabdyllicleet! §ethepmmotes, eemxmcﬁm@dwe

Neferologfgs Bl lein S4IPraE the TEgARCLIRoIRSLP A Bates s Ibe

transla’zlo:JPf’rﬁifﬂoengﬁgI ‘t@gﬁﬁ@%ﬁéﬁd@ ﬁer b W@g@eﬁﬂﬁ%&gm@ﬁ%ﬁﬁ tﬁe:ﬁggta%e protein

and the hemﬂngoogpr@tem method for producing a cell culture
conpri sing _produci ng at .| east one heterol 0

b) growing adal@nhfrom taeﬁlraawformd plagheelt fiin Wmegsyifieent 1q @ {ice seeds

contammggﬂfe[ ﬁ«%t%%lﬁgé H&ﬁg%%?ﬂ%‘?%g}r&gﬁn@%% Qh%"‘hb&@ko‘ég%}ds protein is

purified fr@rﬁﬁﬁ%ﬂ’(arki@st@ﬂt%@ﬁsl Slnasdmé entbddimeatsete deterofshmadproyein
process conpri sing Fro uci ng at |east one

constltuteﬁatéeaﬁt@@@uﬁ&%toéihe atalsolgplgmrotain in irihabesied peeds.

oosel | SRR B RRO FRBEe A ARBRUS A THRE o B o

cell cultur® rrﬁécﬁathdvﬁh/g?ai leB8t bife PRANHIRS QYR B6idrolodblis peoteiediba cell
havi ng one or nore proteinaceous cell culture nedia

culture med:apmmemmntxm metedasngiigingonpri si ng at | east one
rotein.as a cell 18

d.h |
a) tfa“Sfoﬁm Bq‘ﬂg “ﬂ@%g D e O é)QPWpt”ﬁg} et er ol ogous
(i) & P@é Ebﬁf?orﬁrtﬁé’ geﬁ@ o% ééé?j ét@lrégwpftﬁe;rpr ocess: a)

ormn 'ant cel a chimeric gene
(i) ao‘rrpt Déimgeque{nc)e, apprahhy)tuéted t&aﬂnet premeies gicoslingadeed
orage ,protein; (ii) a first DNA sequence, operably
storage prqtﬁip@e No the promoter, encoding a seed storage

()P ﬁétgéﬂ ([)ﬁkpﬁ %r%ﬂn%eta @Péeﬂlngglg}}@d ?@%@Bﬁﬁnofé?eéﬁéﬁding 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 proiein with a cell culture media.
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het er ol ogous protein, wherein the first and second DNA
sequences are linked in translation frame and
toget her encode a fusion protein conprising the

[0087] st or“é‘@@"%%ﬁbpﬁlm%d}ftﬂﬂ%pmi gIvegban ipadnethed erWod)Jcmg

oot 5844 8o B0 Hoe 8 5 - SHAE T 5 e ocis

componehgicentprizgays protein. In sone enbodi ments, the
het er ol ogous protein is purified fromthe harvested

a) transfyaying a menesakplantoei wﬁhtaschfmcmra@mmgnamgpr otein
t | t, about 3, 0% f the total | ubl
0 2Rgnidtht i fle g e d B MocBtSeed piate pBimer
(ii) aeﬁmmwmgéq@éndéﬂ%perﬁfnﬁkémw n‘:@teﬁ %é%onocot

produci ng a culture nedi a aV| ng at |east® on
SQBéﬁﬂNﬁQ@dﬂOhﬂnhﬂﬂbrologous protein as a cell culture

(i) 2 reRr PR hiopeareraeply [neR & thRiRtamdlbr eRgoding a cell

c@ﬁﬁﬂérm%tll%gcomf)éhe pronoter fromthe gene of a seed
storage prote ?ﬁl) a first DNA sequence, operably

whengiadhe dlrsﬂmcbsmmtdeDNﬁemmmmsareémdated $t damlgmt!on frame

e a.second DNA sequence, opera
and tofped gcadpce K&%@r@é@m COMSIANG thensiorags arcztetsg%n the cell

CUHUﬁPﬁQﬁﬁiaﬁngBﬁéﬁfn the first and second DNA sequences

"translation frane and toget her encode a

b) growinigus imomawod piEnt fropmrite Bam@‘otmed smmmﬂ phastglifor arting kefficient
et er ol ogous protein; a plant fromthe
to proqycsRaesieeentpInig tf@em" %wr@ Media COmBAneningnd o
c) harvesﬁh@%é%e%ﬂ%‘? m?ﬁé‘h?drﬁcﬂﬁpl%aﬂg het erol ogous protein; c)

vesting the see pl ant; and d) conbi ning

[0088] t heAhether elspgotiof theqireséntwtvéntn}rﬂeld mizthbdd beutiRgh@ monocot
19 [0087] Another enbodi nent of the present invention

seed storage proleingas iasighy wetein ﬁgrn&rﬁnmﬂﬂﬁ@l@d@e ghayegnatiogd.

[0089] {r'egfg&@eg;g;gﬁ i s {Pﬁgﬁe@wg@g Sl gﬂgﬁlgl culture

(i) ﬁﬁf@%r fﬁbmf’chegénb dﬂé MoRoest §@éd §to@§@€ pPSERY;| Si ng:
TOITDt er romth e ene of a npbnocot seed st or age

(i), a %&%NA sqquence, opersblyDivkeskigibaqromaper, sipicedlrich sbnacot
%&i?@f“ﬁgg&ﬁ%@ %Odl ng a nonocot seed storage

- (i) a second 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.
10090] 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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(ii1) a second DNA sequence, operably linked to the
pronoter, encoding a cell culture nedia conponent,
‘ wherein the first and second DNA sequences are |inked
[0091] i n Preferably, rreﬁmrmmmt phand cnn‘mrsasmoenbadeyawhaat dye, corn,

i, iR Gy pregine E%Br%éﬁra% sr,)tﬁ‘g?%ﬁ‘“ £ LR o ant

[0092) from fgﬁ@hda’h@%ﬁﬁ’é & 4 Sgégé ﬂéa%d arfe%er%rﬁ leREressly

sufficient to pr tarnrngthe
incorporatedibyueéerence in thefrpentératy, toathd sa)nm exteafﬂrasnigeattrermdsa}

publication YR HRYERK SRRIIGEIOR Wi SRAFIRAINIA] IR e KL LalY to be

mcorporat%g%grrré?“%g&%h ﬁ@ ﬁhfé?%é‘s fusion protein carriers,

ove hethod. [0089] The invention al so
[0093] | nCThei&ﬁlowrrrg‘remplBsgrﬂuetratedmraire inog intedgd &n pnyreyelo limit
om { he gene of a nonocot seed storage protein; (ii),
the SCDPlerthQ%We -sequence, operably linked to the pronoter,
codi ng a nonocot seed storage protein; and (iii) a
EXﬁ'MPL"j'sglecond DNA sequence, operably linked to the pronoter,

Example 'EnEﬁﬂeﬂeroa afebbombindrihenmedprovanfpoitest ; wherein the
st and second DNA sequences are linked in

[0094] ¢ réngearerajnexrar@ﬁéacramt@r@g\@emor&ﬁ@med Hsingsstandard molecutar

biological E{ﬁ%ﬁdgsm%@%ﬁ% ﬁ%ﬁ?ﬁrt %bggﬁ?%ﬁgﬁrﬁ'ﬁo 1o tcb@@%?éduence for’

certain grcﬁﬁtﬁﬁé@l@r@ﬁﬁé@r‘ t'he'%‘bhtﬁﬁ ot ridestidsueespadiid pRIMEtdreagTureer
de of the cell culture nedia conponent in the fusion

descrrbedrheb:rvern It is preferred that the nonocot seed

[0095] St gf@%ﬁgéi { cfr% gggef@a&g% 8rﬁf8ﬂ'l§ﬂ?r y@%?l%%b@%es&ih%%&%ence of
the signal Bbﬁﬁ@é B*Pgﬁé rré@@lu‘f@lﬂ@@ QGtPﬁ @cﬁel ?rlﬁ(l‘:@;bléﬁ%grlﬁégérﬁ oﬁ%é nglrshecf

Gt1 gene mqﬁm*rcabl'ﬂhe mhmeﬁhdr@seqummrof ihe rnnom,ote[ eodZ!]reAlulcleotrde

i cations, . pat and pat e catio

sequence R hs FibareidRyor fediseae Biln (6 e Bhiectn8k ased on the
published @Tl&)i{gbﬁé% ggeﬁ@g sane extent as if each individual

pu cati atent or patent application was

speki Gemraranomuurmmdnﬁa’é@xpmhsmmuabﬂoy to be

[ f
[0096] ! ncﬁrep l?ﬂr%%ﬁ%8¥ gre%ee\;vgg %Sdbrﬁ? olp r%rfgé as sthown 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 pAP1303
(Figure 2), and to the rice endosperm specific globulin (Glb) promoter, Glb signal
peptide and NOS terminator in pAP1270 (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-1 expression vector
{0097] | The IGF-I gene was codon optimized as shown in Figure 5, and
synthesized by Operon Technlologies (CA, USA) (SEQ ID NO: 3). For expressien of
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[0093] The follow ng exanples illustrate but are not
intended in any way to limt the scope of the

) i nvention. EXAMPLES Exanple 1. Expression of

IGr-1 In I 6REs naaCotormpligized aeﬂamaar spérabdAinked wetherride

endosperfy e Shuaffeiy pllfh ek AT masal renitland NOS Saraintor in

pAPI304 (Ell:@ﬂ(ee?)?bﬁg%lﬁxé’ﬁ@é 8hBo§esH spéﬁﬁegmnmeblbfﬁfo‘n%ﬂér Glo

(_:%r ow h factors under the cont

signal peptidesard G tarmingioo iropAP| 2746 (Figute®). Titte sansgenichshnw.
h(l)%%S!]o The nucl eot | de s? uence of the pronoter_ and the

expressin Veg Leqensialede 288 Plantoeneyatad resembieant | Gime wasce

detectedﬁé'ﬁ&lvh"h ittgg% I9)artEAS 4B l:ﬁé@?}%ge pased on the

I'1 shed gene seq u 'Rucl eot i de sequence

of BheGelnemholethummHé"Fnucl eoti de sequence of the
gene were

Si I ptide of the rice globulln(Gk’%) _
0098] 5 ohGe 5 Gens e o orpeRiMiZRERIS oW e Figiie &h@ad s;]ynthesxzed
h 00 T
by Opef°f"@€”‘ﬁ<ﬂa@%3‘%é SRR SR TN 5 o ool 8%uRission o e g e

seeds, thelcodmdopwmheﬁnéadambp@@m?ﬂnﬂ'@@E@ﬂié’ﬂb@énﬁ&%e § ecific

1). For expression of Inrice see

G#f%p I D NG
glutelin ( TomHdar, G .aigrzaé@e@éde amisN@ﬁeieamnyatbr kAP0 7 tﬁagure 11),

i to el FRURRPR Boch RGP ool oSl bepigSiba Nos

termmatoram ppemgsg QFTghﬁa 10y eTRe mggémcaﬂsﬁﬂ N%gﬁegéggpqw%@ggherated

pr onot er, signal peptrd
and pianbg&m@mﬁ (erqogﬂht@am)ETFmas de&tﬁg@mcsl‘qmlwmm Figpree48iarg! as

s generated, and plant-generated reconbinant EG-
exemphfze@!%r%@t ected, as shovvn in Figure 4 and as exenplified

her[pl Weﬁem%ﬁf—‘éﬁélﬁg@@ fef afﬂ?@ﬂth‘ ﬁEtdrseXpr ession vector
gene was ed as shown in
[0099] ;:. gigt Lmtraaﬁﬂnrrrwmlnesnazzew Egsp@p@ﬂ@haﬁemgegloa&?cd Séeds
(~10 poolert i) LA RO Vg iA LA GaTS P éggﬁ’éﬁg@%@@%ébgw 1GF-1 or
ITF) were §fduetintOmi BEO 3599 N@@P‘nﬂ isnaReplfiblediii®l (SBSHH 7.4,

pronoter, &1 signal pept term nat

using an iosArald (maor(t&n and pe§t)e nel r&su!tnh\@ extraet wasl @ents-rfugéﬂ@t 141 @00
si gnal peptide and

rpm at 4"0??@; ﬁbr{H{”o §cﬁ',eﬁ q;ﬁﬁi@e,rga qr;tdm%c@;ectqm andr2fsee 6f ihigls@fuble

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 membrans. 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-1 (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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expressing |1 G-1 was regenerated, and pl ant-generated
reconbinant 1G1 was detected as shown in Figure 8
and as exenplified herein. C. Ceneration of human |ITF

A. [Ao0Egpressionl Mectoe Rer Wamarodaciofeptin i xywdssion 4 dwansgenic Rice

[0100]  |ssiopieier o seenice hgia%ﬁﬁn%ﬁrﬁ%%go % IBRigternin was
codon opttﬁ'ﬁi%@a_arfd1 Hé’éiﬁe&’ﬂg'()?ér? ?gPl?@aP;SAF}' 'Hl'ﬁﬁgntrﬁzlk

e rice osperm r onot er
iactoferrincgm&s@mbar;tmrtoeetemrrwmm ﬂ-ﬁlﬂﬂ?ﬁﬁ&»@) was respnttesized with

codons st Rart s B EARBIALON o Hresahap IR RoTdsiogkiain
optimal Ie\t@ant FQsibi! Fﬂéﬁf# (/ﬁh%u l?%geré‘ﬁf éﬁmaﬁﬁged

xpr ESS was ge

accountecbf(ﬁlﬂzmejfahe@nhmtmdum ahTF;o\m:Ri detneckitidnasnmehesvidentical
in Flgﬁrﬁrie 12 and as exenplified herein. D, Western
to nafive hyiraan lasdefesin fBe péaamtgr@mwnfr&m@,oqmbggwmlz@ﬁrgene was

called LaclJ a\gf‘egégépﬁg %@%sg%a?' A d%%;%g@&%f rbg%qﬁ% dr%@gnaér{t%ﬁgﬁﬂln% the

Iactofemnt emswas lcﬁnr@dﬁﬁtcﬁpﬂﬂpﬁﬁsﬁﬂaﬁ W 3;5 &l I\Eﬂi@estéﬁvﬁtb MNael and
were ground in 1 ni i n phosphate

compieteiy,dfge@.t@dm@ 1 Xhad. (Fmssypr@aicm mf hLEsm figeseedsetheosardon-

optimized ggaht@?\.{@% ggapﬁy hﬁk%@ethrpg’fﬁuel %rllc}f%q&%b{ %éﬂﬁ\lﬁ Blugelin. (GH)

promoter SHP KNS LEMRindRT. THe l%@bﬁlﬁgagﬂﬁsm?cpvvfhg d@‘s@‘lﬁtéd pARIbES (Figure
protein extract was re-suspended in sanple | oadi ng

14). buffer, and | oaded onto a pre-cast 10-20%
B | yactyl am.de tricine gel (Novex) and subjected to
) M—w el ectrophoresis, the gel was blotted
[p101] to Rc%\f’a'-‘negwatderg rgbvm% t'inJa@Bﬁica;Z%s SEEBIASS the
was %

Iock fat dry mlk PBS pH 7.4 for
productior?systent idrlramdbimyant bhmm !aa’mtﬁ@sslmﬁrlnthFB&l transgenlmrme events

wero oSt BB BB S SR GR5 BB i poomic

pAPI164 #3Pa SRt rq%QQQr astiid BnihinGie AYBRSRVAR E

- phosphotmhsfewd;é’/ghﬁé aswbsféc@be meskem Fdhgdayelofed,letiiie aice plants
in Figures 4, 8 and 12, respectively. Exanple
were Obtaﬁ‘edé%{)ﬂ'%@mﬁ?dé‘fereconbl nant human |l actoferrin 22 A

C. /énl g@%bsism&@m@@re&%gﬂf%] gﬁa rn%ﬁﬁéd R cRfRfRSH 9% grain
T MUcCt €0l 1 Ug

[0102] sedBgm@ssh ctfuﬁa@m&mmmnmrammfemmﬁsmnmmm conttohof the
optim zed _and synt hesi zed by eron Technol ogi es (CA,
seed matuglign-spestis prpmieter Gt1. The high level expression of recom inant

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 1o 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 factoferrin was monitored for 10
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| actoferrin gene (Genbank accessi on nunber: HSU07642)
was re-synthesized with codons nost frequently used
in translation of rice seed proteins in order to

generatiopt dihe exmessmm leaal d3 nﬁntemaa;?mksﬁhﬁéryeo 58} of seed weight
ers of codons change accounted for

of brown ﬁﬁeﬁé%gfﬁ !ﬂﬁ‘le entire sequence am no acid COfT'pOSI tion
Example Ble’E%d The

[0103] cal Pemtetrasecgaancesaﬁ Iumnam@@ruﬂm @ﬂﬁkﬁi@h (‘MSA‘) ﬁam «/am;ms data

b Q&a% nt containing the |actoferrin gene was
ases WGE@ s%aar ggmma@nwmewc@arepr%samed.bgmoessmnmumber

Po276 (8 5B RLE R oL 985 ol for s

expressmge:tﬁé!um mmblmmmﬂk @i@etg?aﬁ‘:g? %ﬂﬁé% 'tg Gene s thﬁ&E was
ospermspe(:l utelin not er xla
carried ouf By RitieHsron theattes (E](VA) aiod MQsmtheMaﬁagmergnm&mserted into

PUC basddRc ol doll SUGH A Aditihatgn R cogact MhA hnd protein
sequenceseﬂ)lectHSAaﬁaé h@es@éd)%ﬁtmgﬂaﬁd %‘Eﬂ“ fl‘P{e F&GR8RE B3R ining

human | actoferrin nd transgenic ryce éven
codonmoptmtzgdd*éﬁérg@ﬂ@d%sy lnswtedanto pAB40Syvehidimiat den precut with

Nael and SR YERSHI ARIERS San e ditiainestihBT Ehowhliy besied Gt
promoter, mwm @gﬁgéﬁ&@gﬁd%eﬁgs %?nﬁnétﬁ lectabl e marker. Fully

evel oped, fertile rice ants ‘were obtained by this

[0104] pr ‘doseition. of &Aly X! fregmenPrrdo PAPIERD ressltah wp,ﬁApisoz; (Flgure
rrninrilce rain

| act, of
18). Plasipff BRI RAs MO Elsaiior 0 Hm%l.hangc&w%!r rTlme il
fragment ddm!ﬁmgfethﬁ'erﬁ*r? E esg‘:)?ggr?ce:és%é(gl%agt?ﬂ)er Cﬁ(gp 1@1 Ruence,

codon-optlnaze@i—@ﬁ. gene anelvioetarmimatbr, gm@elbﬁed&ntmplﬁﬂgm Bl'redagested
ansgenl c rige events_were screened. Total solub

with the 33;5‘9%{3@ H@efrﬁé%%ﬁﬁt’i] PaRIBeR (kigbte éQi r E&a%ﬂlﬂe}@%ﬁ]waa a shuttle
vector bet\hé@mEl‘ col %iA@ %&t@hﬂ‘r‘ﬁd A’l‘térg%lﬁ% oy Seiliance 2\%@%{ icaflon, pAPI508

ual1ze t elrns

was movedt mw@obantepum AGL-M6r 08y frang@rmat:@hl AIASRTIAPIZDS was
as i ndicated by the stained Expressi on

also used Y'@&&'& m%ﬁthﬁﬁaﬁiatﬁ@nsﬁwmrqra@iomg the procesipe dascribed

t T t abl e ex
proviously! Su8n Pl afhn Fhibhrie DEnE 181 af SR R0 e seto
greenhousgammrettrmen'ﬁﬁﬁoqmﬁ@%&eﬂrtdrﬁ‘éﬁinty épﬂ'%e@t@f Bedqat
%_r oxi mptely 0.5% of seed I ght brown rice
[0105] ( Filgunenie) the expression of 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 exiracts

was monitored by an ELISA (Bethyl Laboratories, Montgomery, TX). The resuits
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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Exanpl e 3: Expression of reconbinant hunan serum

al bumin in rice grain [0103] Protein sequences of L
human ser um aI bum n H&SHSA) fromvarious data bases

wer Eatdlerip Acruessien lrvel dn tapeight sventsoy
accessi on nunber P02768 (Sw ss-Prot) was used as a

base for gene codon-opti mizagkpressdrewli tjabl e

expressi on| of | iyMamperumial bumn in ricg grain

(Figure 17). Gene synt hesi{s wég/k Qtﬂﬂuf) ed jout by Bl ue

Her on (Sea te——Wa—ane—tHe Syt +e—f-f gnent was
inserted into pi@gased vect or 5§ creat g pUC HSA
After conf Tt 5pR._ corrject nd prgtein
sequences, { pUC- Hg%?/as di dest etlgl)l\lvgvit?h M yl| and Xhol .
The fragnent coB08rni ng ﬂodon optd m zed |HSA gene was
inserted i nto PAPL405.. whilch _had heen prgcut with

Nael and Xhol 5D§s?l3d AP1405 wad.(n derl \Aative of

pAPI 141 whg-eh—i- i % profig Si gnal
sequence ahd a ﬁpgﬁrm ngt or . 51% Inserti on of
Myl /Xhol Fragngpg_gdto pA PJ.4Ub B ul ted |[in pAP1504

(Figure 18). Plasm d AP1304 was then cl gaved wth
Hi ndl || and Ecoffhg-i0he Hiridl | | / EGAR  fr dgnent

ok

contai ni ng-the entire exprlession cassettd, G1
promoter, &1 sﬁ%ﬁseque nce, d@dHon- optli ni zed HSA
gene and nes—terfnrator Yy i pPJH2600

predi gested wth the sane enzyne resulting in pAPI 508
Fi guret19) _ PI asm d JH2600 was a l_shuttl e \!{tector _

Example 4

componen erl fication, pAPI 508 was m)ved into Agr obacterl um
0 G.-1 for rice transformation. Plasmd AP1504 was

[0106] al S’Fb HRssAry call bgn@@ e siasiemdnted Wi rsebiinant human
| owi ng the procedure described previously. Upon

!actoferrmt mnmttbmamtthtmmn {aQi@f@Q'@h wasutied iemaicgefieurat sansganic rice

ine (164- 155518 Bon 6 R 3 e MR Sab bR SRR Bl irpc as
LF164, wésﬁﬂaﬁ?é@!rtﬁ%%%rafoﬁbsﬁet Pedr, GfteFRAMKE f:e"l@ p?éntﬁr@ei@h%dmmér and -

[fant were ext ract ed usi ng
' greenhoumplaatmg tmwimerr elroi ptei purificatian, mdd;j uce gspresmmg rhLF was

coutea (95 B8 AP BABEL 55 0 5519 0k s o
of 100 me@@slﬁ%rhéé}{cﬁ@ %Y'm;h SRt Af-BYFALIN® Y. TX). The

wed t t t He A expression level in rice
[0107] tr dPretgniexirackals froamtrapsemofioud vasoperforgt®d by nikimgniwo kg of

ice flour ag 2he FeghectarAuiSr () 97 W SgauiE hodbhdte B B 8 BES3 M
sodium chﬁr@&i?ﬁ%dﬂ@%&ﬂﬁg&qgﬁoﬂé% gﬁ@:og \t/lﬂc];.r %%ﬁgéﬁp@rg@:ﬁﬁlﬁé‘%h@pensmn
was allowey enssttle overnight or centr;fuged at 3750 rpm. In both cases, the
supernatant was filtered through a plate and frame filter press (Ertel Alsop, 83, NY)
using M-05 and M-70 cellulose/perlite-based filters (Ertel Alsop, NY), respectively.
[0108] The filtrate containing rhLF and other rice flour soluble proteins was
loaded onto an ion exchange column for further purification. An INDEX 200/500

process column (Amersham Pharmacia Biotech, NJ) packed with SP-Sepharose fast
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Express Level Line Nunmber (g/kg flour) 508-3 5.5
.508-17. 8.0 508-71 8.7 508-73 4.0 508-77 8.5 508-83
8.5 508-101 3.0 508-113 4.0 Exanple 4: Purification
flow (Amershamne Bbebinaaiat Bibteain NJastast esed. nThs colirn swdst uncatraetimear

flow rate oiﬂgﬁﬁﬁﬁﬂﬁm&oéﬁghnT°@8%§iﬁﬁﬁnf%ha§ e FeB efas exectied

per manuf?ﬁ [Fﬁ%cﬂb‘mE*rPofégt r'f‘hé‘ M’?a‘%e R%Sé foaRed drP® i'h'ecr%sm at a

ransgenic rice expressi ng high
linear velokity ef 476fcmhlsmdsasisad with ébl02 MBediIum] phoammtadnﬁiﬁripH 6.5)

s A S i Bt
using 20 nWas’.Hdiﬁm dHbs Qfeetgltf't_é:r\cl\(gl—ﬂoé glﬁgﬂ q’?MQb (deﬁ W\%F}I ﬁ"?%d%ashing

rrce express ng r

and elutnod?@eté@erf@rmd atEIOD crﬁm-:\rtmwo @hﬂhptbsﬁp@cﬁ:if@yr ( aver age
pa rticle size

[0109] sc h%ﬁeéﬁ@matamodwm F’a[l &Qﬁ]ﬁrmaﬁeéitlﬁabMAhWtfh 8nﬁ§ 5@ kDa

polyethersh TS g?gtﬁ W%‘@ﬁg&aﬁ %}ﬁ?m@ﬁa@%ﬂa&%%@@’fgg %@ﬂ&entratlon

and desaltﬁi%{)dﬂ%ﬂﬂﬂ@ﬁ@ﬁ‘%ﬁei@téd@i@ .aTHe @llt?atMn wadiparfopitedratéedross flow

tank for 1 h. At the end of the m xing period,
rate of aparadmaielyehbildmin and aal avenage transetamiranedpresghite of 10 psig.

The elutec Wt SRRt i Bp g iR p-25 kand then
lyophilized d!ryt QBSLF&!I%? abélH 3 @Parﬁ\{s &P Burifisy ré%mbh%hﬂﬁuMa@ﬁa@lﬁemn was

ose/ perlite-based filters (Ertel Alsop,
recoveredlfmm onedﬂegtameifj?ransgmoalceﬂm!rfl I tr at e contai ni ng
L[Fand ot.her rlceflo i.Ns \nas.

0110]  onrbeibacapiaaetiifan bR BirFef FRR Hs ALEF s pPg i mately
0 |\ X
50% saturgfed! W oﬁg?éggg&aogaﬁﬁm?s ngésg@zs $AHPARRABLEMIERRIMan

lactoferrin (vasethehanaéb &068c iran Batiratsd by\ﬁmn\xgtmeazigeemomauhtmg in
holo—lactofé'?rzsn QHQ v?egs ﬁ}aldierﬁaor% iron saturated by acid treatment to remove bound
iron resulting in apo-lactoferrin. The purified lactoferrins (holo-, partial- and apo-) were
used as cell culfure media components.

Example 5: Cell culture media supplemented with recombinant human lactoferrin

promotes cell growth
[0111] ~ Recombinant human lactoferrin was added to minimal essential media

(MEM) at various concentrations. This allows the test of growth factor effect of
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 uCiiwell)
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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flow rate of 150-200 cm h. Packing, cleaning and
testing of the resin bed was executed per

f filt
detemmea"igf“nh%%rﬁﬁ:%a%w‘é%ét"rﬂpé{'g&% vaagealel than s -

over R SHEH 1 o8 PR o)

Results dérﬁbﬁéfﬂ@@dttﬁeéééi@épmes%mbfanmeduwam showetat maximal
usi n mM sodi um phosphat e buffer

activity of éaﬂh@fgrrm wasaata finalaoncentiatiomehi ﬁ@glnalnﬂaraiuzvr%f%}seof

cttonr? 8P L R R B TRSb tg roset

rolif rat!\Mqécth Flgdré 20 kDa pol yet hersul fone (PaII
proftie tf’ylr‘gaceutlé)e(:_’l MA) nenbrane was used f

[0112] confe mite«temnma CeﬂnmbildSaHﬂ'rRQ;C@US weasiseedat b Rf-well plates at &

108 o il T U S 59 A B 5555 ot
in an attadle CAPARhBRE 0P595%J;5& \Qéll 28 Pt {as 5B§e§de'éi kﬁsﬂtrybihﬁ!zatlon

was concentrated and desalted to a final vol une” of
and directcamtihgarsihg hdveubausphidemamnytomgterhshidhisimabthe medium was

changed I%éﬁm%@a%%rﬁbfﬁbﬁﬁ@fsﬁﬁ%?%”% bty BEyRRE 56 i Hihe or MEM
with 5% F{(%léﬂsl EC o (GRS l@%"o%@@r‘i&f@fdrh’l% Ma‘dtbﬁ%ﬁ (i%M apo-,

ric 'i's approxi mately saturated with iron

partial- or(mﬂ?di -) g b-donenfration of 1 nTglmié‘.GP/afoaltthela#&Im Atdiheraricheifhis
human | actoferrin was then >90% ron sa% L t%t ed

period, cebynurmbsrsirereAssassed edOrRRUe 4 tlﬁw G l§ preséhn
su pernataglg agti{ ?gg'{%f \?v% é [hc%ﬁjed"fﬂsthg’iﬁll%i Eé':ﬁ)?{bhﬁp %uﬁéh&ﬁtéﬁlﬁ%%

o0 renove bound rfesultin
collected Qj@ﬂtﬁfa?é@fa@ﬂelﬂoo e (PR,000igg dot Ecmmfmd added tmtma celis

ar were used as ce cultu
followmg gmnﬁ@ﬁ@@ @@Hyﬂf@@ thebracoplpingnt %@”da%{?g?ﬂ”é‘ﬁ%ﬂ"é’ﬁi from

oo ST TR ATER GBS0 1o i bt wi

holo-lactofétrifi 4y tHat srﬁ@éﬁ@W;tﬁbuﬁ@@t@ez’rm\Mum 2varBotisthymidine
concentrations. This allows the test of growh facto

. incorporatié and cell couat esperiments inpisate Hiat reepHmRHnNant Aveean @&erffm
9
rom e bah B HFRE o Bt U S ey

Fiqures P8R4 ©9)wer e subsequently tested under serumfree
(Fig condi t| ons (MEM Wi t hout suppl enmentation of fetal calf,
Example 6e1Get culture nasdis ssipplementedavithrpcambinant RUMENde

synt he H] - thymdlne(2 pC/well) was
d@@é@@—‘i‘?lﬁ&@&”ows : our hours after the addition of
0113 ! acﬁ@cﬁﬁ{ﬁlﬁ‘aﬁtﬂﬁ% 88 Rl bRV GRS ado@dtofﬁrum fros iedia at

or eac con ition, the stimulatory or
various comtgriiftiony rehgiegtirah 5 40250 angy/ol ﬁ:rrrhybrgi@lmm D@ih@dM@ Since
nmeasured in dup# cate in SJ[ do%
the recompgingnt hyran lactoferrin is iron-saturate
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

?actoilerrln can provnde iron for

cells were subcultured from 5% FBS to serum free media over mulliple passages. At
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26 determned by the ability to exclude 0.2% trypan
bl ue, was greater than 90% Proliferation assays

reveal a typical 'bell shaped dose response curve
each subcylurguihe @% wenRaidlyzedifordatal caH saunhas@ viebdfpnde ordey to

demonstral el PR ik BBy A RpiAR LRor pbed from

animal soUTEé fﬂansff@r'i*m%f'ecft@'l ésnééﬁti@ndﬁ waé @@H@H%VAFMG medta as the
her nor e, he three forms, the hol o-lactoferrin

control. Thmmﬂtstdem@ﬁmte@tthatpthelremnbmm haman/help-laetadderia can be
used to rejghe aadater A AP Mgl e modid far Reftidorge oB!

growth, Well in MEM supplenmented with 5% fetal calf serum
(FCS); this resulted in an attached cell nunber of
[0114]  >99% geterminlel the Abilita oé ho[cabc&s‘e&ss’mp@nmte;qﬁh grondi,i A1

celfs were RUDIHItUSE, o TREETRA BRI EROTGSTIR FaRIPGaIT )25

stationary ﬁe’?ﬁ%‘éﬁ}'ﬁ@é#rﬁn&@e%@e&% Q‘J\Eggﬁyglor nt thﬁg?ﬂ%%@g%%nved

transfernn'vwhibbu@cémmm{phséddm @ﬁeerrfdumrw Oteracoam!ﬂnant pamiandioloor
at _.a concentration of ng/mM for a further

lactoferrin ﬂg&]CRhl\/llN{@) ehbisgaliows gar@efaire_;a copmparisamriveafgiesombinant
numan holB3EG5RE P8 AT Getad ARYERRh! ERHGSERin18s\I8s performed

super na I e were 1 nc ntheto

in tripllcateQBﬂtH\ s66dINg demuiiesretsKt 8° m@"aepercml | Totthd subenltuid, lﬂ%dells
at 13,000 rpm (12,000 g) for mn and added to the

were collegied by cendifugaiion aﬂﬁ!;tben segded dnto fresbumedinvits identical

concentratfFE A REE e HifERMy oF Fachufna ASa diord et e 1 < 1

(LACROMM\?W:) S FBeR Wﬂa@,waseénwyk@d oRQdy 1 apEQRl 3, 'fBH@&lrdeme subculture,

s wthout lactoferrin (Fi'gure 21). Both thym di ne
for cell numb@mrpbvuabihtm An daveeage cell) n@u:@baggwemam kigure| Reafoetvm at

conbi. nant _hyman I ferr Ifro can, be addeb
passages. &S B4 brHent I Beil 8RBT hil el rufds §fief B8t binant
human hol@l}&%fémﬁ 5?&9 Hikh H@haPthatlihat WHABHL %c@efeﬁﬁ? bn8YduiViefent to

nedi a suppl emented™wW t h reconbi nant hunma actoferrin
that of animalciarived trqrtaferdlunmcbmt!nggmmmr[mm@pdRecozmthxmmﬁthuman holo-

lactoferrin Ga1 DTSl Y HEGREER CPABIOND SIEMGHGSR FOS c{%?v%sﬂe%%ﬁrrm
[0115] fo"rhag%éia §i%|Wa§EHr}é’oeou§Mﬂ?§nng¥ r[y%ﬁﬁact og@nﬁ line, L243.

acto I‘InISII‘OH saturate errin

As can be seen p Dablee. ILA@HCOMINE@I(ﬁhL@r)mniprOMe et igrowiie as alsl well as
was nai néal ned in M basi c di a

human trafascﬁ@ﬁrfa/ﬁhg Lg%ﬁ%ﬁkﬂo FolgE Pragucing crbdpe. |aIMBraS were taken
for IgG prolB&idie SiaHetil boRBliNiM LAEROMIN ™, more 1gG is produced than in

‘medium containing transferrin.
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conditions (AFM5, KC Bi o, Kansas) w thout
- suppl enentation of fetal bovine serum The cel I S were’
subcul tured from5% FBS to serum free nedia

Table 2. Eifestef duparstsgesferin (T7) %wc@uﬁunammwnan H@cto@rne (rhLF}) on

or dor WG SGTH g8t EhE ma oAby eilion - 1"

| actof errin can repl ace transferrl n derlved from
aniLmal_source, transferrin of e l._concentration was
ad ed to AFMFrblF3 Gellcnant@(ﬂrﬁbol IgCBHeveie(ag!mB

hotrafa4 t.hat fha raeconbhinant lhum

ot

ho@’qa&meaf rWQirﬁn[E n Meanused Sl repM SD

anf red—trgnster T —cut medh or
hy oA, i pd 51:}’5’114](?% gt ST Al Eéege’—f

ablTFty of hol o- Igctof epragn t @ psgnot escehl grpuahy,
A cells re sub-cultured fromnedia comtaining 5%

FBSHL.& serum freeSrnedi ali6d [T29).18t at i cktab§ u‘al dR4.| The

oo crnnl ntgrl wi-th-—either ani-Hal

ZngSedl tra;:fzzﬁu U\T\ﬂﬁ?@h r@ g%mmnqul %% 2d |7n19re
(UABRE AT . TES |11 o T or G2l oo 20 Srpar | <Bh

betyeen recpnbi agptl  hupwg holgpss act ofgy g anggani mal
derived trapsferrin. Each proteinitest was!perfored

i n thlifpl i caf e w08 [seedd TG [dersR6 | es &¥9. B3 K1031.28111 s

pbr pr'! IC he Suhr ||| ture in he cal Wel-e r-o! ! ect ed
by %%’rﬁgﬁ‘ upat i on6 and tﬂ@ﬁ se&@% [ nt (?3@% sh meada
w thTdemntTcat conrcentTatTons—of-erttrer—tTansferri n

or reconbi nant human hol o-1actoferrin (LACROM NTM .

Example F—a@uf‘nﬁda@l@h atRiSciRIrakwriedtien of RscdmiBiREnEBNMAan FePlihCablehin
e subculture, for cell numbér and viability. An

[0118] av eTfa@@rlaerHSMrmﬁ rice ggainerice @ralngemmeaang @Hsﬁwas dehusked,

gounet o L e 1 S Ao Sk A YRR s, o

4.9). Aﬁeﬂb@nﬂugtfbmbghﬁfat’b afhe.t fiehateMvbB s RERRS & BhibrRBfchange
ui val ent ani mal derived:transferrin,

column (Q- gdpbaroa&g Gkh h{eaﬁh@aﬂa} aéairataiof approkimately 1&rem/hol@ace
loaded, thp 356BES HbrERagisS W e%f-? HrpBRR PRl By veragy dihpund
protein. THBRUUBLTHISR I£A50ERMAl 0% A0l RgHE bISBRISALE. Biue-

. can be
Sepharosé (GEFbiealﬂmamebmm’l therebé ugeds inarease thee plritysfromudtis to

.t rrin (TF L243 is, al so uci cell, .
approximate B A edon Acan ik BHEIYRI, Of SaSHPAR9eI8n THR THISA is then
i's produced
concentraf%:bdéh‘drdé%‘ﬁ%! ﬁ*ﬁ%ﬁ@% yritgrr fo fi f e?? Idrbqﬁg
[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 fo pHSA.
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~ Table 2. Effect of human transferrin (TF) and
reconbi nant human | actoferrin (rhLF) on hybridona
growt h and nonocl onal anti body production. TF/ rhLF
Cell count (X10) 1gGlevel (ug/m) Treatnent (ug/m)
Table 3. Rvbperti®d dirHSASEs cOmpared tOpHSHO 0.18 15.78 5.63 TF 5
0.70 0.25 34.10 8.44 rhLF 5 0.63 0.10 43.58 8.24 TF
Property?d 0. 78 0. 24 31.P3 7. 10 Bl 25 0. 81 U. 20 36,487 54
N-tomind B0 7 SAGARES o2 T o e sy s —
[OAVAVEN I &I ) [ Sy oeJ. UuU J . uII’JI A>3 r

G'VGOSY’ I‘Pﬂ fication and M‘Pl’%@nrt erization nf REnhi nant . human
SDS-PAGEMIBstgduni n [ofrid8 kPa purify r HSA {rb6fkBece grain,

Molecular hagsqMALDRXpr e66.0868. HRBawas dehusked.8-6 0Ky t o
Isoelectrib fQlisiy ol X€0 75 30 M N.- WTh rll-\bippggr acTon

A

by Q £ ;
: er—rsSodrum-Acetate—ptH—49r—Af ctartfcatt+on
L]gandbt af bltrati-on tih es;:|ir

S

Thermal $iabifY exchange  iddidpeit 66°Sephar ose: @%ﬁi@@@are) at
Esteraseackigitye of approxiYesely 150 cnmihr. Oph¥es | oaded, the

Protease/sedbitivits t hen Wasdiae a8l ddehestiel | br al 8amelss baEh bther

Femove any unpbound —proterm. The etulted-THSATS
approximately 90% pure as anal yzed by SDS-PAGE. Bl ue-
h GE

e
tmin

{ " eﬂ]ltratlon prior to
[0118] f r e'lémeeﬂeoytlve@es[s @I Iéfr}orﬁ’lumaﬁt hdmraH%masaibumie dtomal rice (AHSA)

to stimulateral G ST 1R PIse SREusY SURAT,SafuEA albumin (PHSA) was
. T

tested. Btg}%‘tqﬁr ﬁ?gxpr é@l?@gf}gg@”ﬁﬁ 19 vallgﬁ?hsg %E@&SPZQ

transferrmTaﬁI g/l sBdiywe iselarstepD. mﬁﬁglmbettmmplﬂmmet andRBAM Glutamax

(Gibco) wag 9&;&# g%ﬁ@onﬁ&p‘%ﬂm@%ﬂ ﬂf%rséo quefgé? S%%%SIE (PIGHK’?E% fetal
bovine serum (FBS), were divided into four lineages: 1) CM +10% FBS as posmve
control 2) CM without HSA as negative control 3) CM + 100 mg/L rHSA as ™
experimental, and 4) CM +100mg/L plasma-derived HSA (pHSA) as comparative
control. Each lineage was then gradually adapted to 1% FBS (reduced serum) by
sequential passage of 1x10° cell/ml into medium containing 50% reduced FBS. At 1%
FBS, each lineage was subsequently passaged 10 times to allow for full adaptation to
growth under reduced-serum (1% FBS) conditions. 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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SDS- PAGE/ Western -66 kDa -66 kDa Ml ecul ar mass
(MALDI') 66.9-68.1 kDa 66.8-67.9 kDa |Isoelectric
focu3| ng poi nt 15 3 pl Li and binding Yes Yes Thernal
't Qslllauftyrevinegia sipEementerhvithtreesbiat duma

Sul ture nedi a

ybi RIQK: :
[0119}In &HBP%&H@:‘HEﬁgtrmetthaf Elé?n?ﬁbﬂééﬂ éBHFﬁE‘m%ﬁf Hgm%'nbééFh& albumin

onot es i doma cel growt n reduce
functions awivaienﬁpﬂﬁ[buﬁha cb‘ri‘vedtfrom medraalsf torsuppobl celhgrawthathe

growih of RE ARG 691 B HiRsemenlen SuHiraamadR SFIbias fested.

SFM was PR 1% v Bt Wi PRl RRY PR Gerum

albumin ongVasTnﬁ@emm mﬂhanlsreeumaatﬁﬂmﬂméhtmﬁldnmﬂbanﬁra@nmmm mg/L).
utamax . (G bco) was used as comon nedi um

SFM Wlthmattﬁupaiﬁmerﬂghaléﬂawgvasqpr@panedle%afrmatfveuzﬁntﬁé ééusjapproach

allows for QFELS% conifs ér*‘?soq'f %%‘@fe%n @%ﬂh{jﬁ%{q#%%ﬂ@ﬁag@lﬁ%% [ EBumin

(CELLAanr) ahd @aeﬁwa HelQBd Minark ESAMSIbNIPEh prefciing éidgréivth.
CM +100 | asma- deri ved HSA (pHSA) as conparative
SFM consiaied POV 3 ba%%lgaedrassttnﬁﬁéerngn’@ﬂMﬂNO e, 55

v ran R4 96 S5 02 aBhL ABBDRE Bl aheiE o,

Glutamax l(@ﬁbcogacrb réaﬂ‘?@@ﬁuﬂﬂfeesg'ﬁb%ﬁﬁ %ﬂﬁitwrﬂaﬂiﬁigﬁ%ﬁ@oﬁa'&ﬁls (ATCC
ow for full adaptation to growh under

# HB-72) werpiretiadaptachto %Mmt}hm B3 bymserla@da@tam)mpmdure

Briefly, AEf;el | g%@ng{%\gf‘l%%s : %pe?ntlglggﬁ Ores stH W‘iﬁr%arlzoserum
albumin oppflﬁéhﬁ%lv@%@p%{&%\é’ﬁ %ﬂbur@f&f & n@'F-PSAeﬁéﬁ,fE% éﬁgﬁ@ﬁ’}? sub-

densit wi t hout’
cultured ab®y 10% celimm mits SHM with 504t redated sgrmmn‘mm thethav;mus lwulture.,

The SFMAQL 50, FERATTES Wi Sonbufifed tiineldla Sebl viliolfhs™™ Six
successnvé §§H&II Ur8Sf iR M@_@@F @ﬁow O8N 1o %ll?%\gr%g{‘g% trﬁ‘\aéép\éctéve

ent to ancl ng
- SFMW[thC@ltGﬂS] |n reduced serum nedi a. 30 Exanpl e 9: Cell
cu su gl enented with recon'gl nant human
[0120] BVW C@? BhPWE fﬂﬁlﬁrﬂaééﬁﬂe% FM gAptaining 100 mg/L

recombina?l?hHm rsee‘?uFFFQbﬂmm or 100 mg/L plasma derived human serum albumin
or no HSA were sub-cultured 6-well plates at 1x10° cells/ml. The number of viable cells
and percent viability was determined daily to examine growth 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 celis was higher in medium supplemented with plant derived
recombinant human serum albumin and equivalent to that of plasma derived human
serum atbumin. Thus, this example shows that plant derived recombinant human
serum albumin can promote cefl growth in serum-free media and replace animal derived

albumin for use in tissue culture.
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[0119] In order to denonstrate that plant derived
reconmbi nant human serum al bum n functions
equi valently to albumn derived fromanimals to

[0121]  supgperinveriidn gewbeing il degedhed, ibwillga appararddegne of

. Ils in supplenmented serumfr nedi a F
ordinary sKiEin Bg ot SR RAY iinesed Taciipelod fah B el ersto
; hhar GBTRb; AR r plasma

thOUtde@%@Psggﬁﬁunanb@g?tﬁ1 Ibgﬁgﬁ?éﬁﬁégﬁﬁ Iarﬁ@%ncentrations
(100 ng/L). SFM w thout supplenental al bum n was
prepared as a negative control. This approach allows
for direct conparison between plant derived
reconbi nant human serum al bumin (CELLASTIMI™') and
pl asma derived human serum al bumn in pronoting cel
growm h. SFM consi sted of DMEM F12 basal nedi a
suppl enented with 10 pg/m insulin, 5.5 pg/mn
transferrin, 6.7 ng/m sodiumselenite, 0.20 ng/n
et hanol am ne and 2 M d utamax (G bco). To reach
serumfree growth. conditions, AEl Hybridonma cells
(ATCC # HB-72) were first adapted to SFM wi t hout FBS
by a serial adaptation procedure. Briefly, AEL grown
in SFM1 0% FBS suppl enrented with reconbi nant human
serum al bumin or plasma derived human serum al bum n
or no HSA, were successively sub- cultured at 1x 105
cells/mM into SFMw th 50% reduced serumfromthe
previous culture. The SFM 0. 25% FBS cul tures were
subcul tured directly into SFM wi t hout FBS. Six
successi ve subcultures followed in SFMto allow cells
to fully adapt to the respective SFM w thout 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 plasna derived human serum al bum n or no
HSA were sub-cultured 6-well plates at 1x105 cells/m.
The nunber of viable cells and percent viability was
determ ned daily to exam ne growth kinetics of the
cultures. The subcultures were perforned in duplicate
to ensure an accurate viable cell count and analysis.
Figure 24 shows that AE1l hybridoma cell grew faster
and that the maxi mum nunber of viable cells was
hi gher in medi um suppl emrented with plant derived
reconbi nant human serum al bum n and equi val ent to that
of plasma derived human serum al bum n. Thus, this
exanpl e shows that plant derived reconbi nant human
serum al bumin can pronote cell growh in serumfree
medi a and replace ani mal derived albumn for use in
tissue culture. 31
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[0121] The invention now being fully described, it

w Il be apparent to one of ordinary skill in the art

t hat many changes and nodifications can be nade

thereto wthout departing fromthe spirit or scope of

the appended clains. 32 IN THE CLAIMS 1. A cel

culture nedi a suppl enent, conprising at |east one

pl ant - produced heterol ogous protein as a cell culture

medi a conponent, wherein the protein is reconbinant
INMIHRBLABASIM al buni n, and wherein the reconbi nant human

serum al bumn results in inproved growth and/or

productivity of cells as conpared to the use of nedia

100”%&5]#&“9?:%%&@ Lg%éérry c%‘n%HQ}\@at Bast bR Wﬁ gtféﬁ ﬂ)roﬁlﬁ’cl.ehure

RS RS el et SRR
reRYRBEH NgmaRserug! a"?‘l‘i@'”c%ﬂ'q whaieip HPeereﬁ%’HP'ﬁa@u P1R8 e of
alirain me<2its ihewpeivad grawthend/eorrogiciinty ofsels afecomngead teyghe use of
mdie abntainyg antoi-aerivad dltmint riti cal e, or sorghum 4.

The cell culture nedia supplenent of claim3, wherein

2 t he "ﬂi%rl%ﬁ %it\.}é’é ﬁ’féﬁ:a'ﬁl ﬁlbﬁ]@nt ac'éorcﬁﬁ% Calnh 1 WM drsih Shd REbAbinant

| b
%e&an@f&amm%%e% ind1B5 et %onpr“f'?QsSZLSTt AN

gr eater of the total soluble protein in the nonocot.
3.6. Tie asbrultuse mediesupplamanisaisigire gevbersin tee aioRpest plant is rice,
barkag rvéheat, iryxe chmmanilles éiticateabtmorghum.i s expressed in the
nonocot using an expression vector conprising a

4.Pr ONBc&L| ARy ﬁ%dlafsruﬁ?lbﬁaegte&%iaﬁ'ﬁ‘ Qoﬂhé}ﬁm%éﬁb%@t BNAt is rice.

spec:|f| c m)nocot pl ant storage protein, first
seq

ked t he.p

5 ondiBeeheate Sedi LpBEmeN o aayﬁ%fsaﬁé%e i bumie

is Bﬁdﬂ%l@tm%‘gc%t 860 PpepRTefSer RARES 0106 PERlT Phihgotal soluble

prefedos permorebl., and a second DNA sequence, |inked in
transl ation frams with the first DNA sequence,

6.€NCOoten@H menéﬁfa%?bﬁ@m A clafm 5 WBereRlthe ButhavE&um albumin

is BRAL&H4P ﬂlem'i:om i é.ﬂ f‘%ssﬁ‘!ﬂ% @(bpcénlﬂ:ﬁ'lslﬁﬁta%r%bfé?‘ derived

fro 398{; ﬁgcog%fgzmﬂtgpagﬁa C(J)ffc nflr? o) ote 61 @ tor£ en%ro %a first DNA
sefkeKe: opararly frdeddethgiRe Pﬁeh§”c 9z% m?@P HS% spebific
sigflaligesiuenes capablegif tﬁr@@tma@ pc&@ﬁgﬁﬂﬁnkﬁéfﬁerth arhgndogperm cell
andersscerd DN8, segnehoeylinkse oalransiatioBfraMeevitb dhe firsUDhA sequence,
engBdlh@hsmppk@umdbwhincl aim 1, wherein the reconbi nant
human
7. The cell culture media supplement of claim 6, wherein the maturation specific
monocot promoter is selected from rice glutelins, oryzins and prolamines, barley
hordeins, wheat gliadins and glutelins, maize zeins and glutelins, oat glutelins, sorghum

kafirins, millet pennisetins, and rye secalins.

erabg enco

8. The cell culture media supplement of claim 1, wherein the recombinant human
serum albumin is produced in a dicot plant.
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serum al bumn is produced in a dicot plant. 33 9. The
cell culture nedia supplenent of claim1, wherein the
reconbi nant human serumalbumin is purified fromthe
pl ant via ani on exchange chromatography. 10. Use of
-the culture nedia supplenent of any of clains 1 to 9
to inprove the growh and/or productivity of cells in
culture. 11. Use of the cell culture nmedia suppl enent
of any of clains 1 to 9, for cell culture where the
9.cel ITheukl uriRremaddia supplamertdticieth $evhamiothesecambihamduman

et aBumi is pDeTEdGRIN e pipt Vig @dicRRAtRingd Shroka®gedphiyhe
cell culture nmedia suppl enent of any of clainms 1 to 9,

10f or s%l thcr?gcgj t\;re‘?% cﬁvh ?up%é;xp iwtg gggigtn%' ?@rgst%'n%p tove the
grg ﬁngﬁﬁf@HCtWt¥ﬂf celzmqu Eﬁ?}ture medi a conponent. 13.

Use of the cell culture nedia suppl enment of any of
el aiUse of theoced culfune medlal supplemeanteof anh et daitrlsd ta &| for cell culture

wiid thercell BRIdré@meSiaGeh ratRde @¥a LIS @iluyh frécOmed@NorankmRblly
dchReH §88ig 14. The use of claim 10, wherein the cells

are hybridoma cells. 34

12.  Use of the cell culture media supplement of any of claims 1 to 9, for cell culture
where the cell culture media is a complete media, basal media, or basal media
supplemented with a cell culture media component.

13.  Use of the cell culture media supplement of any of claims 1 to 9, for cell culture
where the cell culture media is derived exclusively from non-animal sources.

14, The use of claim 10, wherein the cells are hybridoma cells.
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