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MUCOSAL OR ENTERAL ADMINISTRATION OF BIOLOGICALLY
ACTIVE MACROMOLECULES 5 FIELD AND BACKGROUND OF THE
INVENTION The present invention relates to methods and
&%?&%i}'%gg; f(_)r the administration of biologically active mal%o/rPLozLeo%}(J)legsz
and, more particularly, to the enetral (e.g., oral) or mucosal adminetration
of cultured plant cells expressing biologically active recombinant peptides
or polypeptides for prophylactic or 10therapeutic applications.
InnovdiiBisSiabioReENIHBgY ha/ i 36 ASignifi can Bitredade AL
number of protein and4oeptide Mhafdpfemiesirididiler rnacromolecular
drugs. Greater than 84 macromolecules are currently approved for
marketing in the United States, and almost 350 more are in clinical
development. Eurther, recent advances in genomic and 15proteomic
HeHhdgas e dRE A N FiHBhse the pipeline of
macrofheleeeaianthétepelidic caladidates methdorkiny Withpositions for the
FRGTAMRAICUCBHRIAN POYEE AAUTRSLALEDAENACE: NOMENEH A" e
rug d%ve opers must overcome In order to success uﬁy opeve?op these ™
BSHIDIGrds Mb saferargelfastivaitietape oficslRerde péariplkelbrotensssing
‘tﬁﬂ@éﬁ%@f%@@ teRehiatIRHe SHERUaE: DY PrRteAIVHE RO ZY NS HphbiRE or
ase of the higher molecular weight proteins, may generate neutralizing
’gﬂﬁ%‘%}}ﬁﬁ%é? 6H8YEr, such molecules can exhibit low solubility or poor
stabilitysdeaiding io ShartishitbivieseAsladessilinifieenomotasiia the number
: I IC ir effectiv ok reguire e
e R A0 PSS e o0
BrEapelpedas s 2yEsHbliavde Vel der affekarpaiethel ardpbiiatesi satliings!
LBoabdeministalianical dERaJpeshComen MRBRLRLRIQEI addmic and
IPefotide-b?s%%g (iiaru%ﬁcjieliverg/ is by invasive methods, of drug delivery, such
A8 TR SR AR T ST RIS FOthe AR % PISHRR) MEaReThRe of
raelimimisterilyg theagpemiolenulaiatsugs for systemic diseases, 30 they are
also th}?e' d@ﬁl{aﬁl&i%&l%%%é%? %«g)chﬁgc %g&erg ' IILQneooib \{)I?ucilaﬂen es
downside of this delivery method Is patient acceptance and compliance, ~

v thestmadorierst Bk patsimre it e isdicatisaesiiinidty e Hesd
donijRniBy Asly &8 i trRtg el Heas-atR I AlR LANHBIFIRE 8:5Mias 308 3tH des
£X n%esdor‘inc%genienc . As a non-invasive method for systemically
%ﬁv%rlﬁg B OYS “oral BRI BT el 8 %"rﬁ%ﬁ‘?yo&ﬁ‘fah dugletar
wridht prviemie neey afenssiiaocessl torexdetisidicvolMions ofrabgbrptivesules can
SHTRCRDIAARHE R LKEP IR R fEI Sl P ARIMARIENTOD ur

natural disposal of inactive, non-metabolized ingredients, and more.
RESFEntEds, st saHicn g drsmibaiandissivanasy ofisats dreguent

dhagnasetivalsdhavgRohidisptesksatisfaaianniavels pheffickensyaiRe and

c@%t Ih the gge 'eaclﬁof this. rggte. S?.me of the obstacles are difficulties of
BRSO SR B el LTRSS S BIE Sability of biologically active
macrdtheletdieminithtdaB! tract, concentration of the biologically active
agentgid theMuEaRsn ACRArMeaRilin: of 8 Lmembrangsie Lipladically, .
active macromolecules.

invasive methods of drug delivery, such as injections and infusions. Although these

-

are the primary modes for administering macromolécular drugs for sysiemic disedses,
they are also the least desirable for patients and practitioners. The obvious downside of
this delivery method is patient acceptance and compliance, limiting most
macromolecule development to indications in which the need to use invasive
administration routes are not outweighed by associated expenses or inconvenience. As

a non-invasive method for systemically delivering drugs, oral administration prbvides
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toThe oral route of administration of biologically active substances is
complicated by both high acidity and enzymatic degradation in the
stomach, which can inactivate or destroy biologically active
@a%o%?d_egcsules before they reach their intended target tissue. Further,
&Heltie Encentrations of a biologically active macromolechié Ar& it
to achieve in the large volumes encountered in the Gl 15 tract. Thus, to
be effective, most drugs must be peotected from absorption and/or the
manyviadnmmegtin the: uppercGivirichcandithien keebruptlyrelebseddhtmdhef
an{ABAINSAEL0IAN, Y a0ads SHalROERARNCNAHAAY 16,5 PharRBSHlic?!
iIndustry to overcome the problems associated wit oral‘orentera
nafiphiirgatlon Breherapeircihalisih ecdiests e a9isroteins. These
fstratezlgi@aﬂaebs,dei@m@mdi@kage W}Hﬂl aa@@xi:ﬁ@ﬁ%ﬁﬁ&‘lﬂlﬂn&ﬁ%&ﬂelecuiar
ormulations (pH sensitive coatings,.polymers and mylti-layered coatings,
PR i e oS, IR R e S GtrS b

potaitbité thitelvery Systenfshete)dediyned didisioticsopisgetibnetd asis ahd
oGNS INgradientadnhalsh &Pﬁgiﬂgﬁ%ﬂ&&i@éﬁﬁ@éﬁ%ﬁ%ﬁﬂ%hﬁé&@?&a%l,

tract. However, preparation of biologically active agents in such
CORSHALABINE Mgy birdesisathprsti dneroys @b 8w prsews sad. rerseseilisiog B El
méat®iaeas8laciiesives andpeagiiatonsnhancers (salicylates, lipid-bile

salt-mixed micelles, glycerides, acylcamitines, etc).for increasing, uptake

at th?hrﬁugé%a.r?—?é?/ve%v%r?i%h%lg%ﬁ/ nes%ycg}r‘lo%) ms%l}ée e Ic?é‘%?‘t%&ﬁtym
cﬂpm!h'ﬁémksdﬁn}aki@cmiﬁMam,eam@@im@gth@é@itheum letyeraindwhich
callfiRMI0ALAR %&ﬁ%‘r’Eio@ﬁl@&ﬁtr%ﬁg@ﬁl&&%g@é{ﬁeg)Ft?e!fgr%l'Wﬂ&%‘ﬁ%@ir

._mixing the 30, biologlcaI[gFactlve agent with protease inhibitors, such as
NGRS HinIAEEbyBEYh trypEikein RO Y arfusisstitrs Rbwebislogisgmective
miihibitdesudr evrotishlantive adiichvalse inbikibendogenous-masiemalegiles,
_causing undesirable side effects. Th resent methods 3 of oral
e S s AR R e sl we
ﬁﬂﬁémﬁdé@mw&b@@ql aed\ﬂtynabm@rtmf@etqimé.i_ﬂtame intfestine or
coigphamasauticalss Mamealiag.aslsiargmatualy cansidsrsd s uiahis.for

thexpr_ession of 5 mammalian genes. However, their use poseS many
ProbRATEShigH e s EPcitating. afiieEr fordmBisiEbRRef thefapeutic
maontashinadtio sudratefrogassibiebtainegdwithcmammalian callacuiiknes
[ itr ir I s incurring high costs. The production o
R S M s
cogbines) snewsddine progd oo Sesmo!peonsd bisadhsdvme vesteathicamotic

- contRhieMadnang RQRIAMSRSVialighch PR canRBInRAtIQR.LRLIORS L§i6)

. remain. . Factors in favor of plant systems as sources of animal derived
m%fégt?&éss % %&% HABS THeh i PoneessinBhuReh (Bhitiagon Heweri
prefaetitaninaitirzioyliruses; pathedansantbioxiasotbecpnasityapriaahd
coiBlS iR doldand azsemble m ‘%i%'em[%{f'&?rgﬁ‘aﬁ‘e%id”s CRReof el delivery, jow
dpwﬁstream prqcessm% requirements P5 e e W e Felliced Ethil
Hietriens. Tmddilganalariasis ol alizveddse seerlsodiiigdsiolegicafty
ingetviaPeplitlesand hROMDEPIARS IR ARIARALLE AR PIAMIAR Bus 1ocal

desirable route for groduction of new recombinant biologically active

oI BRI fargeeguahil e, Sriletodu abippiouodiths cadtahitl Whrrsurnd
infhamyatibthefriskscof atienabaelbidsabdnpubiralcasiaainatinme20lRi 4983,

. I rataries disgovered. that it was possible to transfer a L
b S R SRl et i en deypsin
injbiiesy aEanerdedioioss snanubivhitdts regeneretetivansybnis piiti

enliBRINESRAepHCAlMOMANRY GRIS:hKPe Mé’éff@%ﬁti%sé‘r?%ra%ﬂl%ﬁ&ﬁ?

commonly used to produce recombinant pharmaceuticals i nts. In the
first, stably transformed transgenic 25 plants are produced using
Agrobacterium-mediated transformation, particle bombardment, or other
standard transformation techniques. Nicotiana tabacum is widely used as
a model expression system, but other plants have been used, including
Nicoliana bethatniana, Arabidopsis thaliana, tomato, banana, turnip,
black-eyed bean oilseed rape, Ethiopian mustard, potato, rice, wheat, and

maize. The second strategy is 30 to infect nontransgenic plants with
reacombinant viriicace that avnreace francanencace diirina their renlication in the
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4 Following the initial breakthroughs in plant transgenics, many
advances in the production of mammalian recombinant proteins in plant
cells and/or transgenic plants have been made. One of the first truly
significant results in this field was the production of antibodies in
WETEGEMESEBbacco plants (“Plantibodies”). A number of 5 dP&d1ib3tMe/aHE32
therapeutic "plantibodies” are presently becoming available: Tobacco
anti-streptococcal secretory IgA (mpuse Guy's 13 IgG) against dental
of@@siieﬁnﬂl .| Giagmgjpo@\ﬁaif%watmwdﬁR ﬁcuMﬂ%Mdk?&sﬁggraﬁ&@m@kﬁl\ﬁmg
~C5- ; anticancer Wheat and Rice carcinoembryonic antigen - Murine
of s rg%%xg?o At éﬁ;lYébﬁli_L?a?r 718486 (SeFv): anti-cancer Tobacco
carchistibnpdioarigtealsTMV leader; 10 murine 1gG signal peptides;
KDEL 184106 (9@ (tansigpthivit Agrebasterinmintiliationy. Tehacsp
B-eell lymphoma treatment; idiotype vaccine - Rice a-amylase™- 38C13
MFBERRIAT GisaRt o BN EUSToriieln ¢&F RfstamigerPbInBigh esRE of
cupeftigeatd)s fo/e0dH- 1t ks anadrbybaar@tinHeRR S-S B8 XMiNg12
. Toglcc%e%t%gﬁir}essi n%I.Pepgde - Anti-I—IISV-Z Skggg 15In 1990, %ijmops
and colleagues e%pres%e hegene OTRumMaR Serum albuminnteCeits &t
The barsbwtimdop otenorbitant arotdnam tiborilkndbvelsgohih endraér (ofiCe0shedp
andl D& SPIALRIOLSING WEEEABIALISH 13 RYIAIQUISAVEFoSIENS AR Sems

Other mammalian récombinant proteins that have since been produced in
A BRI & A P AR GRIB R LBRRRR FSIAN IOt 4¥8 2 Brotease
inhibitesiceolagenand atotguiimdtis(seaddS S algniA pplicadipapNes: and

0030229925 tp Legrand et al; 20040072317 tp Lenee et al; and .,
St et e S s e
vitheeshpidragoxirmoidurpsinse plte saicgo wthplastosiEGR) feld/ thind poisstinhie
miENe Sforand intereyking: daradeaition, a%m@m%&é@%@.%gs&&ﬁeﬁm

p

vaccination and jmmunization "Plantigens") are been developed. Several
asO8FH A Sreu eI h BB o SRS BPRASA AL Oh SRastie e gtuprmierding
bichizimiciaty€T paplican knd/anhAppepdeaniii fromrogdiens, e i
clinical trials [Planet Biotechnology, Inc..(D XTM and CaroRxTM) and
A L B SR T2
lareerquanidinsest preduedrivedubisio givapduitevbosmbiiaht pebseifisnimel
<d0 3 bedsolated Sremthg hipst tissue. Various methods are available for
directing the recom i%?ygt proteins to spec'rggqgant tissues, such as,
seed 5 bsSTEOR, RPSEHOTSt: dishioThiRaied Sih RAsEhibrBptAtEferna
haeddo goaghieymisigie erels obExprassich (Baduwprovide 988; Mesta-Estrella
convepignt plant materials for extraction. Recombinant proteins can .5
o T D R R (et ety
mediiedegetlantibodicaryfaraationeapropreiiesdexgradatioenth arreé contsidane
reBFUBIRSFefARE R IRAIPIANLIRTSCR HWilihe apmieciRledoinadld transgenic
admlnjstratlon of whole_plants or plant cell cu[tures expressma the _
Pl mBhaRtsisedn Halhedsalyecisa parizedsclaasi rmatiaroniisls
b@rbteitrexpressitikinséalbidopsis fohbatRat. t&ppl 280 308HABA Jakiwe vier
rimental data is. provided which supports fransport of the . .
B S S AR BB b syptucing
N&m{@r&s@&wm&za@e@%idwipﬂéa@emrma:@e@mbmamrp@pw@g~m bean
oIRNPRRHIES S BRLERIS L REOFRWRAXANICAIN AL O UHHERE DRI TR is-

bjoreactors under, controlled conditions, and foreign protein can be i
Lo RIGRRentBTR e DI AU SR Kintrethet rapResdomirnssduring
tikiolagitatjvadiviiaiasionole cute sdnehidin g o dios: Frd@atipodid are

fragments, enzymes, interleuki interferons, humanp hormones, growth
R, R R o o i
(GRM¥h antitrypsin have been produced in plant cell culture (for a review

see Doran, Current Opinion in Biotech 2000; 11;199-204). Although
agricultural systems may provide overall greater yields, in-vitro cell culture
offers the advantages of greater ability to manipulate foreign protein
levels, shorter overall growth cycle and greater control of the growth
environment for regulatory purposes. |
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20Recently, the present inventors have disclosed a unique high yield
disposable culture system for plant cells, which has been shown to be
effective for the production of biologically active peptides and polypeptides
in culture (see PCT IL/2005/000228, which is incorporated herein by
Ve CdY Hemonstrating production of biologically active HUmMAR{86/000832
Interferon, Human Factor X, Human Glucocerebrosidase and 25
Infectious Bursa Disease VPII protein. The recombinant, plant-cell-derived
G|UC®GéﬁakﬂﬁQSidﬁﬁﬁliﬁ ey JoRING plaatusiackfarch) g svasees in the
pm gaime Otffor Gau her' SCCI)I)Hl1 ease. mtm%r%l dmln tratgp of%s ant- derved
recom mamtagnqoglca y active mAcromo e@u?ns i%lzﬁle use or edibi& fints
hayarisgenieagtantSte piothdelist dmbirdeniblagicauljsautiveindehtswasthe

PGV IUSRIRIRS Iﬁ%ﬁﬁé‘@éﬁé‘ﬁb@é&gﬁ%ﬁ{%‘%‘im SAIINCEIINDer of

Transformation of edible leafy crops such as lettuce, cereals such as

diggapsicrted BEMREIER RO I L e P ETERL PR iR 2 AteBlca Tafepco
arffiuitepiocoved etebleesudaAs (patate, Gigarre tirtatagitkbaiani Rases;
\Y r td ry of ecom mant vaccine
B R o e e
cweaﬂ{ﬂg“@hﬁzlﬁmﬁgrmg%@@m@mee@mmW@mgﬁgﬁmwlmmm

- SW%WWW&?W@&&M&Q@&J‘&%@S&%Q@%@%&%@}?raﬂ@@ﬁe@der

subunit in 5 Fr!]ce fed with transgenic R:% tatoes, against LT-B entererotoxin

G SRR RSB Wi Hhrs GEHRO JBEGH, Gientvasth dembagiceiife
1%,&@,18%6&649#3@%&&&@&%@&}&8Uﬁﬂﬁ@aﬂﬂ@ﬁ!‘blnRlﬂd%ﬁl&)&ﬁk@

et R TPha G ot

and transgenic tomatilla Gao et a OUI’

KBDBbe.906% 1 Milacdmpe Senbeas priitiensnaimpvk vins ﬁes’fhhww@eem

gl@aeggbﬁa@stggﬂq;gm@tgééychelkunov et al, Vestn. RossAkad Med Nauk
2004; 13}5 ; and a multicomponent edible potato vaccine has been

recentl mw’sf@ REURR SO o B50R 08 Bvrgae prreEmylpymin
inteceHs Kéﬂ[élancswd(pobam eainadh Aem@cl N ubi RO 24F : E2BdH1AI) 02 %

ot MROSIGEEL AT MFQ1 %Pa%ZGZ go‘?aéoz)lé%%? r&@%”ed fubuecessiil,

Immunization and boosting of 15 miCe against meas es Wlt transgenic

“W%I%FRF@@MI@WF% b arggtinsirb o ipdvaediie Phrainelude
hishbm mn@[&ﬁ%?aﬁmygstﬂ%&ﬁk&a\/g@t&@wnﬁh@ttﬁﬁegmggéﬁrhsﬂe;a&k?%

X S nriower s rovide mice wi otection from
exg%gr'lnﬁeng%‘ Icago@agd 15Us ﬁﬁ%p%%%%?r?gpst?o FArd l‘l’l %‘mﬂ@é bf©
Lerzsesefenlic pldnt(9iesiel Tor 20ondleadm ﬂ:l)stth¢| dm;mma eenrfi@passgin;
u@fﬁx%@tt(%é%xfﬁet&w%ﬂpmmme&?&@éwf%@ ?‘5@% Behropoictin;

" regaraflon of stable dry'homogenates of transgenic p xpressing a’

%gé%%lmﬁt‘éﬂlﬁ%dlﬂw@ mdpsRbinRG hlentBatissnsdae Heenation
a@@mm@ngtf@cpmhmagébéema%%@5&@9@6@@%&@ dempngepal i@é@?&&(&@é
rc,&nf as zpna egl!c‘é%'t‘?a Q[% aé) |n Grd& l,licqK LH, LDH and 7 ear™
P&t spermpan igens, &D8D d;ﬁgffBFf%?bff% \Vg??ﬁntr%gﬁtmﬁ,‘ can
framtiBodigsnd3 fandler et afifliks! PastniPAqpptiSitiechgo 2/ 1137 mﬁmmy
a0l 2} Qﬁﬁcﬂqéﬁs%@;% WHQH&&RQQ Ez%&!?&&%@ﬁ? le%nndts § gr © digy rE% nadse®” fo

non-food crops) expressing human autoantigens and cytokines, as well
Cidlmethods for the extraction of the biologically active molecules, for the

moduﬂ@mma@@gommtﬂ&%aaﬁ@@gt@a ampledpiammaigneBRwWeked to
be ise g\ 56 D) an diabetes, 30Qby. stimulation of oral tolerance to active

auto e non @SBt A AR diFettingbe
r¢tméys¢mmmtadmtn istraiibnpddretonb)sack peptEBS Bad/Qrpaly paRlides:,
al@ H}Eam‘ﬁgg Stk uelléalct,ll%omplas’cs in order to achieve high levels of expression, and

provide the most convenient plant materials for extraction. Recombinant proteins can
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7 and/or to internal organs or organ systems via oral administration of
transgenic plant cell culture expressing biologically active recombinant
macromolecules. There is thus a widely recognized need for, and it
would be highly advantageous to have, methods and compositions for the
BHEPATPE"8? oral) or mucosal Sadministration of biologicallyPActilfe006/000832
macromolecules via administration of transgenic plant cells. SUMMARY
OF THE INVENTION toAccording to one aspect, there is provided_the

alsidaseb@f @e&ufeﬁ tmbaeeepeél&:mess&eg@rmﬁdogf@wiusaq&jyelra@@maimm

an a a 9alactosrdas the(rnanu ﬁlcture medrcament for th
odie I% ef%% rewmg alilt \R/]ﬁ)?l retained in
rea ment or prevent n of Fa isease ina’s eréin sai

therdelit dnvoes d@mﬁrt@e@mda@@abebaémimamw ﬁfnmwlbtplarttsrcmnalmrceﬂ
cufiHEO AL RAMIRISHAatR A BRISEIg6dils ﬁaeegaﬁds lég%x%&mee%y o oo

delivering a biologically active, recombinant biomolecule, in a biologica
ree&r@era?nrr%eglseﬁj’&,srrﬂfhé’éd%ﬁ%b@awtﬁe%trr’@& QS‘r%ﬁ é
Homgosally agguinistaring dadhdssulijactaitherape Lstlﬁﬁdiﬁseffﬁxiﬁperar@euﬂie
o ,E{La”t eelrlgtexqae%sly 19.an.exogenous biologically active recombinant

biomolecdle, there y sy% emically delivering the biologically 20active

recomimiestisivlkicule, in a biologically active form, to the subject.

Also ﬁ1§1§1!9§EQGﬁ1ﬁ'e@@iﬁ%g 9&49%113&1‘3%%8{1@93@cﬁ‘?é@&&%ﬂ)i@%\éﬁdes and
recompinant biomolecule, in a biologically active form, to a subject in need

PRHERBGI the B EHSCHR DR TR BAIRPSEI BT o4 AR inbieraiors
wuslibjecttalibe apditica)yreffective prmelini-of plantesks expressisigrads, or
EEORenaNS biglogicaly. 25ative secqmibinant biomalecule, thereby, locall
dmllverlng %?L%oglcalyactlve reco |na¥|t |omo1ecufne na |orog|ca

angibwdéesorand totbasiybjfisementa ceortingsto mtﬁmirerkfeatuuesrfnrpneferneuan
nGmbedinenimdsserbetbeipaihe RlaNtsalscaP Mise A e plaRiRIYcin,

_intact cell wall. Accordlngbto still further features in the described preferred

ApiL ¥ﬂ§m een produced in plant cell culture (for a review see
Doran, Current Opinion in Biotech 2000; 11;199-204). Although agricultural systems
may provide overall greater yields, in-vitro cell culture offers the advantages of greater
ability to manipulate foreign protein levels, shorter overall growth cycle and greater
control of the growth environment for regulatory purposes.

Recently, the present inventors have disclosed a unique high yield disposable
culture system for plant cells, which has been shown to be effective for the production
of biologically active peptides and polypeptides in culture (see PCT I11./2005/000228,
which is incorporated herein by reference), demonstrating production of biologically
active Human P Interferon, Human Factor X, Human Glucocerebrosidase and
Infectious Bursa Disease VPII protein. The recombinant, plant-cell-derived
Glucocerebrosidase is currently being evaluated for future use as treatment for
Gaucher’s Disease.

Oral administration of plant-derived recombinant biologically active
macromolecules:

The use of edible transgenic plants to provide recombinant biologically active
agents has been pursued since the early days of agricultural genetic engineerin;g.
Transformation of edible leafy crops such as lettuce, cereals such as maize, rice, barley

and wheat, legumes such as soybean and pea, and fruits and vegetables such as potato,
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plant cells comprise a substantially intact cell membrane. According to
still further features in the described preferred embodiments the plant cells
comprise a substantially intact cell wall and cell membrane.
According to still further features in the described preferred embodiments
He %QBFé{lﬁ'%’élls are administered as isolated cells.  Accofdimgi#&fiPos32
further features in the described preferred embodiments the plant cells are
administered as dehydrated plant cells. S Also disclosed is a
caphgrimaeceutichbeompbsitisricomptigingideasfattivalinigredieht: iabteels
v ERIESL A SRAT RO A GlE L o VEnBERT AR RS S6HS

and a pharmaceutically acceptable carrier {0 étlﬁ%‘ur%he)r

eXESHRSs O a S T tisg m@%m#é@%h@%aﬂmm@kh@@pnm uliBgidgal

m&%@ﬁﬁhﬁ%ﬁﬂ{élﬁs&ﬁséﬂ)ﬂa{@ BUAQEIC £ATIBIt choRCEING tQ.5UHit in
ures in the described . preferred embodiments the

fe
S A AT DL A ettt FRTER b STAT ST Ve Bt
wimiphstetis susatd| sabdis dislsschish alnivVdasagd 968N fo B ksctd 4lBiveniref

hRRQLOBICAIN AGHNE JONIYMRIGEUIS T, A S HRISE ﬁh%%‘é@éh%%@% AL ’fétmce

comprlsmg a therapeutically effective amount of plan xpressing the

(Keryyfarsbastinoigita Ry i v Hotfbreduransgenis songitta dSea ¢6 3 (idour
Gaasage foos; M%zmmlcnd@ﬂmm%anb@mmmm%@m&z!@iﬁeméa»@

o R R TR 4L A S BB o ebr e ook

2008 bibredbiEtute and  sAcoordimgptastill fdithe péaturesdindhigdseribedently
sueseégﬁﬁg @a@@datg;lﬁm %?eﬂp'}&9§ﬁlgse Rimsipdermypated fon %@keav

administration. According to still further features in the describ

iR rd i mb dein &1vts Nitte Wil 0digEAoRM 7D formuliebaisoranabodart
vadmmus;va&rm 2 aesdisghiestihdustbessteatiresuinhnslesariReltng of

mie ?éa(%%temmc%g sk Stgggs e!girc]:t Sgt'é o errT}Eecf %aggs?ééd@rtuesd}gg&atlgg llllgnin
protein vaccine. Smart et al (J Jmmunol 2003;171: 2116-26) have shown that feeding
transgenic Iupin expressing sunflower seed antigens can provide mice with protection
from experimental asthma.

Various approaches to the preparation and use of transgenic plant material for
oral administration have been proposed. Kirk et al (US Patent Application No:
20040175440} disclose the preparation of stable dry homogenates of transgenic plants
expressing a heterologous protein, and the oral administration of the homogenates,
comprising recombinant fertilization-associated peptides and polypeptides such as
zona pellucida glycoprotein, GuRH, LHRH, LH, LDH and anti-sperm antigens, for the

induction of effective contraceptive antibodies. Brandle et al (US Patent Application

~No: 02/137,647 filed May 3, 2002) disclose the production of transgenic plants (in

edible and non-food crops) expressing human autoantigens and/or cytokines, as well
as methods for the extraction of the biologically active molecules, for the modulation
of autoimmune disease, for example Inflammatory Bowel Disease (IBD) and diabetes,
by stimulation of oral tolerance to active autoantigens.

However, none of the abovementioned prior art teaches the systemic

administration of recombinant peptides and/or polypeptides to the blood circulation
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Also disclosed is a method for treating a disease in a subject-in-need

thereof, the method comprising enterally or mucosally administering to the

subjecta  therapeutically effective amount of plant cells expressing an

exogenous biologically 25active biomolecule, thereby treating the disease

in the subject. According to still futther features in the described

preferred embodiments the biologically active biomolecule comprise
af@raMmbimath i unanglicagerebrasidasépsoteintand thatidisedisaisgenic plant
Gaucher's disease. 9 According to still further featur in;the
C%%EHB@O%P(E‘F@W%%%%% ﬁ%lﬁ G RN 0|or(r)1o Sace
gompmg@r@,qubmbu@arat Kigaan gd:ucgnemlbm&daﬁferpr@m@manmwé be highly

isease is Fabry disease According to t|II further f tures |
A NHABRY FRAMY SR ?ﬁl%lal?ﬁgnct%rﬁ?e 1€‘%olrsog(?éa (f/%}f ve% grh(%) e
a@miﬁl@mtﬂmmlmerBdﬂmkdammmm@f transgenic
dlsease is cancer. According to still further features in the described
&ft5d embodiments the disease is a systemic disease.

Accordlng to still further features in the described preferred embodiments

the 10disease is a chronic disease. According to still further features in
the described preferred embodiments the disease is an acute disease.
AlsovdisrivseH RIRENSENTPRNt cells expressing an exogenous

biologically active biomolecule for the manufacture of a medicament.
15Accatdingita still furtharefeatives in thevidstiiteusprefespdigred tobacco cells

embodlment t cells.co fl I
e&@%&?&ﬁ%g 13 %%) rt%ﬁ ea‘lES Yfr:eg Int éﬁ%%dagcnbe(g %%I%fg? g %gn%%%sgng the
itheyilaniresls compiismens ibsten tiaiymettcricpibneatasy ahdiabry's disease in a

subject, wherein said medicament comprises said tobacco cells and is formulated for

8 (fmucosal
ule

oral or mucosal administration.

Disclosed is a method of systemically delivering a biologically active,
recombinant biomolecule, in a biologically active form, to a subject in need thereof,
the method comprising, orally or mucosally administering to the subject a
therapeutically effective amount of plant cells expressing an exogenous biologically
active recombinant biomolecule, thereby systemically delivering the biologically
active recombinant biomolecule, in a biologically active form, to the subject.

Also disclosed is a method of locally delivering a biologically active,
recombinant biomolecule, in a biologically active form, to a subject in need thereof,
the method comprising, orally or mucosally administering to the subject a
therapeutically effective amount of plant cells expressing an exogenous biologically
active recombinant biomolecule, thereby locally delivering the biologically active
recombinant biomolecule, in a biologically active form, to the subject.

According to further features in preferred embodiments described below, the
plant cells comprise a substantially intact cell wall,

According to still further features in the described preferred embodiments the



According to still further features in the described preferred embodiments
the 20plant cells comprise a substantially intact cell wall and cell
_membrane. According to still further features in the described

preferred embodiments the plant cells are administered as isolated cells.
According to still further features in théadescribed preferred embodiments
the plant cells are administered as dehydrated plant cells. 25According to
stitfoctherdeptures huﬁhrelﬂMih&(itpwﬁieﬁediﬁaﬂeodiments the

recom |nan bio u nucleo de or a polype td

Accordi ng §to St Purﬁrﬁ 1Li?rea reé |n A" escrff)smcr’]§|r)§3“re1‘§])r rred %%%%ﬁr@ﬁ&“ the
phe:recismbinantbiombieattielis mpolyedptidi and celAneﬁrbimgato still
further features i des r|b referred embodiments the .
30recomBrnCa{1n 1[':ogrrz[‘?)[ ef:u &is 8 reer%lrlnneg[ er%crr:(% é?c?ﬁe 2R gni}\%()s(ifgj ents the
Hiomatdeate andiaicesmesestlaald &Bls.  According to strII further ‘
features In {he descrlped reforred empogiments ihe demydrated piant ..
cells furﬁ1er comprise an excr en > ACEor %rl {0 i further Teaturesn 0
mhmﬂ%brmeddlreﬁeﬂmddermbekﬂyﬂmtﬁé plhmpdaﬁteells comprrse alfalfa plant
cells. 5According to still further features in the described preferred
embodiments the plant cells comprise plant cells obtained from tobacco.
According to still further features in the described preferred embodiments

the plant cell comprise plant cells obtained from tobacco cell line.

According to still further features in the described preferred embodiments

the 10plant cells comprise plant root cells. According to still further
features in the described preferred embodiments the plant root cells are
selected from the group consisting of Agrobacterium rihzogenes

transformed root cell, celery cell, ginger cell, horseradish cell and carrot

cell.
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According to still further features in the described preferred embodiments

the 15plant root cells are carrot cells. According to still further features

in the described preferred embodiments the recombinant biomolecule is
selected from the group consisting of & prokaryotic protein, a eukaryotic
protein, a chimeric protein, a viral protein. According to still further
feature’lie thisedesedibe depmferredeantsd dimentsitiie 20virptipirateqs igthactive
: : | di ) i . I , . .
e, oAy S yaraanbinan
protsileis el andanphterfeconf3lly acaurebdingneestill further features in the

described AEIRITSdAMARHIMaRLR 1S GUKRNQUGRIQIGIAS Hum éﬁménts the

Clotting Factor.”25According to still further features in'the describe
prararesropaby divneriedheasiikais /oo pro@imiseei remractor X.

According Josill iy "sFE‘&rf&‘?@x%#?e%@ﬁ‘ré@?@ﬁ?%@%%ﬁﬁ%&ﬂﬁ@x%ﬂ&[%%ﬁi@?ﬁ%ﬁs the

the eukaryotic protein is Human lysosomal enzyme. According to
sl eeBilpssaptehie dasdeibeokprade réardaib dinsahtesshei@ed lymphatic
gukaryotic protein-is Human glucocerebrosidase. According to still

further features in the described preferred embodiments the eukaryotic

proteirisHdisrnsatbisa gaihdessighatempolocal delivery of a biologically active
BROURLAR3ZRCTAI20Q6/000835sdde forrf?‘%ﬁ{g}'w&%% SUHSUOGI ISR WES tive

in the described Eréferred embodiments the eu c protein is Human

Frowth vortaee!ls expressiiibes @rorhbroleaienls astike deseltrade.
preferrgg empegisentsihe @ UHRNRUIGRIOISINISERIL RARRY ARG 10 Stlbically

further features in the described preferred embodiments the eukaryotic —
HroteiviemaRlegpleHsinsdytstads. unit desuelifigto “timruriner fetheiesinically

the dgseriprelpreferrethembegimeniz thg Jeeombinant Biameleciiedfy  active
biomolecule.

According to still further features in the described preferred embodiments the
unit dosage form is formulated for oral administration.

According to still further featares in the described preferred embodiments |, the
unit dosage form ts formulated for mucosal administration.

Accordiﬁg to still further features in the described preferred embodiments the
plant cells comprise dehydrated plant cells.

Also disclosed is a method for treating a disease in a subject-in-need thereof,
the method comprising enterally or mucosally administering to the subject. a
therapeutically effective amount of plant cells expressing an exogenous biologically
active biomolecule, thereby treating the disease in the subject. |

According to still further features in the described preferred embodiments the

biologically active biomolecule comprise recombinant Human glucocerebrosidase

protein and the disease is Gaucher’s disease.
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According to still further features in the described preferred embodiments
the tomedicament is formulated for systemic delivery. According to still
further features in the described preferred embodiments the medicament
is formulated for local delivery. The present invention successfully
addresses the shortcomings of the presently known configurations by
providing methods and compositions for the mucosal or 15enteral

adminidterisingr iotbdicmpacivawricibrisedeisshsditamEtrdsysthediencnts
plolegrlgieliverye biokblessiothanuisg defined: alhtechnical gﬂfé&@féﬂ@ﬁdase
terms used herein have the same meaning as commonly understood by
BB Hdivhary wdeisthebarckissitich this invention belongs. Although
methodg andimaterials similar ereauivalgnt dosthesq 20descHRed hergits the

can be used in the practice or testing of the present invention, suitable
Wrlederd Xntchsidiarsdrs He st iBRAsp eleve R BaRe Greswiigupeishienidase

sRecificatian. ineluding defiritions, will control. In addition, the materials,
methods, and examples are illustrative only and not intended to be

limiting* 2% R SEsERheTfesorTIE fraiRifgrgierredgbodiments the

nyeRienldshergin dasgibed, by way of example only, with reference to
the accompanying drawings. With specific reference now to the drawings

in detaftCHY GpeGseid khtthee armes i stendrirrdied nysiragrd raxadinents the
&Rehien puipRses afdiusirative discussion of the preferred embodiments of
the present invention only, and 30 are presented in the cause of providing

what i< eREVEE 1o HEAE hIstaters Bibedatiibafdurstasd emsedpaens te

gkthe-peinsiplas ang senceptual aspects of the invention. In this regard, no
attempt is made to show structural details of the invention in more detalil

than is HEREUEERF G0 15 hinBsm R LG SaRS TARERHEST IS TNREAREh Diple gically

deli e BEsintRRKEN Wi daavingsamaiirgAgRarent to those skilled in
the art how the several forms of the invention ma,)é be embodied in
practicef B AwigRirther fegiesindhepleseiine psfittdg atndiperts te
S5Dcin bverspimicaufadwithi caniet R ulikngs expressing the

recombinant protein., ~ FIG. 2 is a bar %Eraph depicting elevated levels of
hG1-14 Ui ERtbHERY Stusemimiltetatr g mEarsdsroderigients the
B2 cils asngprparedsiaaninalsadainisiamdayih nave BY2 cells.

FIGs. 3a-b ege bar graphs depijcting elevated levels of hGCD in spleen

(Figuré SE5)Sntf IRV i‘%ﬁ’ﬁﬁfé%%%f (e iR R iRTSisrEg R griegsts the
gxprestingplprteelisbbiaakdpyels.are avidantddneurioiowing.

administratiop. . . .
iccordmg to still further features in the described preferred embodiments the

- plant cells are administered as isolated cells.

According to still further features in the described preferred embodiments the
plant cells are administered as dehydrated plant cells.

According to still further features in the described preferred embodiments the
recombinant biomolecule is a polynﬁcleotidé or a polypeptide.

According to still further features in the described preferred embodiments the
recombinant biomolecule is a polypeptide.

According to still further features in the described preferred embodiments the
recombinant biomolecule is a therapeutic biomolecule, a diagnostic biomolecule and a

cosmeceutical.



10

15

20

25

30

‘ plgn 5
u

FIG. 4 is a bar graph depicting elevated levels of FSH in sera of rats orally
administered with FSH-expressing plant cells. Peak levels are evident 10
minutes following administration. 15FIG. 5 is a photomicrograph showing
Western Blot analysis showing GCD levels derived from dry/lyophilized
APHEEN ) extracts of GCD expressing cells. DESCRIPTIONEE0TRf#ES32
PREFERRED EMBODIMENTS The present invention is of methods
and compositions for the mucosal-gr 20enteral (e.g., oral) administration

of biglagically Actiue Macrormalesulswhich:arn be-rsed oniasnastice

cosmetic, prophylactic or therapeutic purposes. The principles and
b FE P IR R AP better understood with
refergpgedadhe sidviingsrabshaccanpaiyioghdeé seaftiodssrBefdirgents the
laining at.lea e lg [ment of the invention in detall, it is to be 25
t : ’
n Satr&gt%o that t %ﬁ%{n?/lglﬂiognﬁ%s not limited in its application to the details

set févtpoiditrestooitdhiigbae siwes indhe desviphsbarpipamsd rbedirsstsrie
pliyeptioniseapahis: efipfberambadimeniscer of being practiced or carried
out in variQus way AI%% it is to be ugd%:stogjd C{hat he h%a\lp?eé{')Io%/II atl%d
termi%ﬁ‘iBW@ﬁ?pf@e%‘ el RS e DB 08 OP LR BT b iR
plant deHl cegardedhlast lveiltingt38HAntbalsedgpeddliotion of
biopharmaceficals ir.nRY w.Ie.MATERIaGs.and,ehnica SRl lents e
plant-derived therapeutic proteins are underway. However product
plra esryoamspRiaticipet rslfedium or the biomass hampers large-scale
commgsgialisse efisushiacembinamt RESINSHBFERS8 embodiments the
cost-effectjveness, yield.and activity. 13 . " Adpfiinist atiPn,of thgraegeutic
o3RRS S U QTR RN PR i R AR R Bk
trpnefoious] ystigelgsteler fsedl e pgdd o8I, Patsoplis POOUOLTE4A0 cell.
20039 13aeh 200 L0 IR ARM ) LiaWRY B A e A0 RARGLIDARIALR RO

has been provided for the actual transport of the recombinant protein to
plprd @%Gﬁﬁ@ﬁﬁéﬁ%%@@et organ or tissue (i.e., wherein the target organ

is notRastAhihe gastraiestnakiiaatiie e IRereRg dhORIERIT the

invention to.practice, the esent inveniors uncovered that %dminiitrati n
P BIRRE TR 55 1 RISHSHO M BROYBI 2 B S 6Ly et
padeninistuitgotaf mh&me@cnﬁr&gmm arwi:tq;l.rmptbjmactic .

tomagramalGEYILSie fruRiokei.CHOAR RS SlE:as aniseRReANk:

the like).  “As s illustrated hereinbelow and in the Examples section

vitdierpiindsde dabepiaus Rusriiters Werevasieisteiol that oral

administkation ef canralelt CeltbieS eRR essing:alpedestdiabidasents the
CD()gresuIted.inche accger latign of the active enzyme in livers of mice

RCLRGT 1f;e‘\%ﬁ’ttﬁi?slée Ei%%nrén X ple I). In addition oral 15 administration
of plaAteelimnexpreibifvg i frangsowthcdnsodree (hrelkt) & ShbadichGORe

e{%}yggp%@gﬁtg%%@g@g@yg&&pccessfuI delivery of the proteins to

the Circulation and peripheral organs as evidenced by ELISA assay (see
Exampfegrding to sttffidhen feppastin hr/densonsrstrtaetormrediratiniae
Qvidenceptoaiplarheeliscrbg used as effective carriers for the systemic,
muco %lcgrrdtenngt %aslti?leg}{%{ r%atures in the described preferred embodiments the .
eukaryotic protein is Human lysosomal enzyme.
According to still further features in the described preferred embodiments the
eukaryotic pro%g:in is Human glucocerebrosidase.
According to still further features in the described preferred embodiments the

eukaryotic protein is Human alpha galactosidase.
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20biologically active biomolecules such as proteins. Thus, according
to one aspect of the present invention there is provided a method of
systemically delivering a biologically active, recombinant biomolecule, in a
b|oIo ically active form, to a subject in need thereof. The method of this
kIR present invention is effected by expressing 25 BhE ILZO%"’O{’M
blologlcally active recombinant biomolecule in plant cells; and enterally
(e.g., orally) or mucosally administgring to the subject a therapeutically
effeciive amewtal theicelsaxprersing dhe ielpgicaticactite dxegentus
recombinant biomolecule, tf}h b stemically delivering the biologically
6“5‘8@\9898%%%?1%%? ‘B¥8ﬁ/ ogically active form, to the subject.
SOAsAua&dzﬂi@tem;thﬁxpmawﬂsyswmwalb}cdéiwam@fm@femb@m@lhhg

5%%% eglq)ttg ngternal) of the body via the blood circulation. As
rein t rase "recombinant biomolecule" refers to a

po|ypﬁféfééwaépaﬁlbﬁg@mcf@aﬁaé,nafbeﬂﬁﬁeaha%w%f&éip%@@ﬂm%@ﬁ
coRERl pfliagman chtiasgekpalypeptide) which s exogenously

expresse te Ievel) in th t eIIs f the present

mveﬁ}ﬁ?ﬂ%‘g@’] % mar%n t&c (?iogf/ﬂ)(é f>?am@|1:)leso pnrlg{lé?n%e
reumlmbhlmabndueoﬂe@dmbmnimmemd according to the teachings of the

pres?x%@efﬁgtts}@t IRGAde-PHLATR NRE HDHedh D4 KAYRICRINEIAR AR the
eukaryotic proteins (e.g., mammalian, plant), chimeric proteins, viral
mediseestdnfpeagddonpelsmicsliviies include, but are not limited to,
antmﬁ@d‘.@ﬁx(@gg{) ﬁﬁtlfdﬂn&ak@zaﬂﬁes)xmﬁrﬂemsgegrpmdsnfatmscqnmmasm
extra-cellu trlx Potel S{Qe collagen), enzymes, the infectious
P&litslé or iy

ate .
SEViE Vira proteln [I, Human interferon beta, Human

clottiffdactemtumaivfastoresidbmddiyesssbariicanepines ©f Prapressntly

KHMGOEGIRREAS! Q&S%yWﬁ"épﬂéﬂ@é@q&é'g@;%%oﬁﬁ@n@%ﬁ’h@hﬁh@@sal or
esterase and high mannosﬁﬁﬁﬁotelns e.g., Human Cox-2, I%lman EGF

erﬂ%@ﬁ%@%%%@ﬁi&g B e S T Rra?étme or
Jgegasmiant gp120, Human tissue plasminogen activator, Human

thyro buI| dHum in o
appr(;%cl:lafiseS té%rtwcl)f)ﬁ %{H o‘%e% es Iggln e é“{%@e@?&‘%&%@l %%é%%lﬁa%s

thef smeepresEng imcemtionnsy shdesststigonuete stsdingriclidra hoswidel ‘rﬂuoh
1§ n@ém%@&ﬁgsg ABRUSEDERAIRR MAY HRLAYD G DNARERE A ERE those

likes As used herein the phrase "biological achgmrefers toan

dﬁﬁﬁ%ﬁ»@%bﬁm@esﬁe\@ﬁw (e GroENS M ATE U AY R BRI JNERUR SiERy
n:aﬁaasbmnw@feun whickidsc20pieferiably nd nmmedofo ¢hemdmutatmrpmm
anJ mune. re accma lon int ntp dltl

Ly ARG as,
s%%raggméluﬁ?gc J%HereoWref%rs o a il Iar anim q or’gaé?s’ims
afd. gxdey’I@@u,SmWrﬁdﬂ eng. nhtiisried obmbgibiegefit (e.g., clinically

aesthetically) from the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with reference to

the accompanying drawings. With specific reference now to the drawings in detail, it
is stressed that the particulars shown are by way of example and for purposes of
illustrative discussion of the preferred embodiments of the present invention only, and
are presented in the cause of providing what is believed to be the most useful and
readily understood description of the principles and conceptual aspects of the
invention. In this regard, no attempt is made to show structural details of the invention

in more detail than is necessary for a fundamental understanding of the invention, the
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25As used herein the phrase "plant cells" refers to whole plants, portions
thereof (e.g., leaf, root, fruit, seed) or cells isolated therefrom
(homogeneous or heterogeneous populations of cells) which express the
biologically active recombinant (exogenous) biomolecule. As used
WerdiiHE bhrase "isolated plant cells” refers to plant cells WhicH-2/ 000832
30derived from disintegrated plant cell tissue or plant cell cultures. As
used herein the phrase "plant cell gulture” refers to any type of native

deéa%%%! RARGCHITING) Blantesisaniantsalldines @nd aenslicaih: mosiiethe

plant cells, which are not assembled o form a complete plant, such that at
SeYERL{Rs Br"ettb"g’i%elmi‘%’é’f‘r@c?ﬁ AR AP present. Optionally, the

planircéie datstiegaf this aspect of the present invention may comprise a

partigylar type, glt%%lﬁ'&% J &Wfb&fﬁlﬁ?ﬁ%ﬁé 6¥Bﬁ§e%8@ﬂﬁ%ﬁﬂ%t“

should )e note opt y plant'cultures featuring a particular type of

culiseft SulreFRLBBesERyImRIRAREOEd rom a plurality of 5different types of

SuEtFmtﬁrg gellsar graﬁl&[ﬁ%aﬁﬁﬂﬁg@%hﬁd&r%ﬁ%@ élﬂ‘i‘&él‘{ll ﬁg@@ﬁﬂg@%@ﬂﬂﬂé@d
cell memprane wall, Indic that. no deliberate destructio
e i e Tt B el My

adhiodative motecile. BYilissipreferably at least 30 %, 40 %, 50 %, 60%, 70

. 8, 90 0,000l AAMINRIRREE OISR BB Al

intact cell membrane-and/or cell-wall Plant cells of the presen

3ayppdrine driewe AbbeafiuhrmiadnbiserdMetebEChreraresipmplang rolds.
eﬁi@t&hgﬁ%&ﬁ@ﬁﬁﬂﬁ#&%ﬁc@ﬁﬁg%@%ﬁ&aﬂpn soasto ex%ress tf(lje
reco nt protein t in Exa es e used in.
oo A R G TR AL R M TR S S
adnﬁniimrteﬁwahnﬁ&ﬁﬁmepgtpmwbﬁs.d|Eea1catsmlelhafsmﬂentplﬁnwlmtes
foﬁ&@m&%iﬂﬂﬁgt%@m are not limited to, leafy crops, oil crops, afalfa,

tobacco, tomatoes, bananas, carrots, lettuce, maize, cucumber, melon,
potafdés grapasrhpiaririterardyeho Ve piieitea| Hoawepronaly wam /D
letypeiafplameelsusbuagisenlant feeh 201caltke o GelhAgHuasfEormlLs.
obtained from, or originally based upon, a plant root), more preferably a
plant root ceII selected from the group conS|st|ng of, a celery cell, a ginger
i gtk AG¢brding to presently known

prefeﬁ%d;ﬁ%ﬂg%%ﬂtbﬂf;g‘ﬁtpﬁ?éﬁéﬁéWEQ&&Q&&@“?&G{{% g ey ed
from a carrot or from tobacco ﬁsee Examples 2-4 25 of the Examples

endgrali hebelEth) ARiRisBatap cﬂ“\]é(t A e@ﬂeeﬁbﬁﬂéfw%wn be
usstflﬂ@xtkliegteihermf@%&pﬁﬁm&r&ﬂ@@ﬁﬁ&ddﬂﬁp%@baﬁeFlum

rhizo ne5| ucin halr root Il development seef

Pater? KB Hcg% (t%e o ef&tle esa‘{‘::én%urt faHe e%‘é%&}?%g %%?5W0d
WIﬁhtﬁG@Q@é@dhbéﬁlﬁ@t@lﬁ&b@V@MﬂMﬁ@dﬂpﬁm Examples section

belows {3 RigH &;@g% gﬁ'é&%@@ﬁ&bé‘ﬁ{&t@%%@%ﬁ% [AABERES: s 0 be

transformed root Suspension cultures are preferably used in

undeggpadibe ttﬁﬁltvﬁg%ep*éé%i*tﬁée&rwséﬁ@mvéﬁfmhmathﬁ éﬁtgrist:%ﬁhfgrth in
thedtilises R adysalglifiecd$Replified by the Examples. The invention is capable of

other embodiments or of being practiced or carried out in various ways. Also, it is to

be understood that the phraseology and terminology employed herein is for the
purpose of description and should not be regarded as limiting.

Plant-based production of biopharmaceuticals is now in the marketplace and
clinical trials for plant-derived therapeutic proteins are underway. However product
recovery from plant culture medium or the biomass hampers large-scale commercial

use of such recombinant proteins in terms of cost-effectiveness, yield and activity.
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16 Expression of the biologically active recombinant protein of this
aspect of the present invention in cells of the above-described plant cell
culture is effected by ligating a nucleic acid sequence expressing same
into a nucleic acid construct suitable for plant expression. In addition
BAHFRISSIHHBT the biologically active protein of this 5 aspect B TH&9pe 81382
invention in cells of the above-described plant cell culture is effected by
ligating a nucleic acid sequence driging the over expression of a plant
geneadmintERisnNUEIRiGARidicansitus! NEldes2 KsRARIRoIRGAY o
region such as a promoter sequence for directing_ transcription of the
R RIS S BT ES e P TS Comstitdtivatof id i 75440,
2003013688 Tdad pAN3NREADE)Y Hhhemalogdes oidetpsdlogausiadidias been

, | . | tivel h lei id truct
Pf%?fﬁi@i?%pﬁ?%%ﬁ?%%‘q e '%é%a{n&%%%t apxrc‘}t‘éirm‘f 5 %%Omﬁ;c) ﬂ%%‘ﬁctnor to

omoter element to be inserted into the

taggish OFAEN ArtResVRclhity BharpiaftegereeicesakndortipyrttHahsrsrnoénieadnal

i@ a plant promoter or a non-plant promoter which is 15 capable of driving
high Is of tfrapscription of a linked sequence in the host cell, such as in

>
plant@éﬁg TR DS HR RO SREPHED e BHFGE o e by Inventors
unnclacil éhdt adexarnplinracithhot byllvespakiimgtdtiorcantmeuicile=premdier
o§AN RE A,01pmoter AL RIGMATes SXRLESRIgN.OF iNCleaned Pression e
St%we Iysosgma enzyme nucleotide sequ?nce after r%ecﬁanlca g%n% Y
mgeiapRAler N G o aiRise prgiedids midpet gstseneeiod the Bkamples of
constifytyanlantdiramnataradaciidan e are.ngtlinited fa.GaMMasssand
CaMV19S gromoters‘5 FMV&@S romoter, sugarcane b (:iIIiformE
PSSR AU OBF O BT SUNRY profoter, HraHIPai A TSR FalLgites

SINERADEE rglgcabic@siﬁiqu UGB Qstilprbnsotbe, banewladdithidnie Bibtie
ex%_rﬁﬂé%?[iJéP?%&‘i‘o@?@&QH%P&%H%%ﬁ@%&@?&%ﬁéﬁ;{sﬁ@f gg%i&@é( Lo

Inding protein, Adhl, NOS and HMGZ2, or modificat rivatives
adpdpisgrtion of plartuesiife PRURIHRS Iumasy sty hnaviead ByCalspBEHiend
h@@%ﬁ%ﬁ%‘éc&&ﬁﬁfe@gﬁ@iﬂmh h_aq;ilmﬁfgm,cfa{@@%& Eﬁh&i_rés to the

temperature, chemicals, drought,, hi alipjty, osmotic shock, oxidan
I b STUSE TG M TS Ay ST ek RO TE e

beforéhtime Plaptasldnesten and dsssucthis fisfinddddesca pre-planvestls
R PDURE ExRmMpIESOLIRgCiRle preharyRR! RIGMOIET INGhde 4B 2re,r

not limited to, the light-inducible promoter derived from the pea rbcS gene,

bilasiraiiSidi e SihtesMaisirbEs jekésthe promoters DRE, MYC and
MY B Hgliyeridoddingres @iat tRpeprameatensetdihe INRSG R E&e B provided a

hspl7.7G4 and 2 tive in_high salinit d tic st , and the,
R So 53 AR b R Ltgs e R oot
a prolemtel Y widorbe ar mditcibleqped tivasub st promoter e.g. 5 the
induciile M@&é-lmgm@ro%@-&&&N&&%g,%5&}&9&@_%5%%%%@

s%r;ial utilized for the rapid induction of the MeGA TM promoter is
the ARREEHBUAL EREPtRRYNRE hislsHin dp alfgqeells; and enterally (c.g.,

orally) or mucosally administering to the subject a therapeutically effective amount of
the cells expressingthe biologically active exogenous recombinant biomolecule,
thereby systemically delivering the biologically active recombinant protein, in a
biologically active form, to the subject.

As used herein the phrase "systemically delivering” refers to providing organs
{internal or external) of the body via the blood circulation.

As used bherein the phrase "recombinant biomolecule” refers to a

polynucleoﬁde, an oligonucleotide, a polypeptide or a peptide (such as a peptide
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The nucleic acid construct of the present invention may also comprise an
additional nucleic acid sequence encoding a signal peptide that allows
transport of the to recombinant protein in-frame fused thereto to a
sub-cellular organelle within the plant, as desired. Examples of subcellular
Bl AL St plant cells include, but are not limited to, leucdsiadig006/000832
chloroplasts, chromoplasts, mitochondria, nuclei, peroxisomes,
endoplasmic reticulum and vacuolgg. The expression vectors used for

frdpansiesting.Qlelransiiming Hedastsels sl &gr@yﬁf‘&ﬂmﬁ%%mﬁem

additionally modified according to methods known to those skilled in the
oy 15 BRIt SOk Sh DS RBtLrSRIYon S ah e prEusioni hahtelasy

plantselinl Sushproedificationsiagbide dutiarangt dipites dacouaingoRN
SR ORI OJNRR A58 QIOMIEE SR RA " 0 Al he Bl O

inter _St, as V as to opt|m|2|.ng coaon usage. onstrugﬁ%(nmgf’%f/ﬁﬁ? et!iltl;s’
euaedpypraiesiin (Fihe POEBEBIRUSsalgatls ehisuilseptinetos, esigaln ptetéiGTand

pebadent ApphicrlionI3IeY afBude, vlihgNY6leiGAR ﬁ)?réﬁ“b'géig@ae%‘?_; IQn-
d elelmpJe plasmid, a bacmid, a pha%gmld, a cosmid, a phage, a virus or
Rl Gt SR st S e R SReo SR F SRR BESF Rt 8-
cofirgsehtdnuentionlis dnflesmid iwestbrjisesse preterdfly @INRANYNECIDIman
. 25 “hi tQr" ref 0.an expression vector which carries
T e S R RSl e o
Huymapi g'penespeleasiilage-consan mdpha salriesifpising répurletiyding(sythorse
andlaREHTARSIOERARN ReE e AR RIS FAGIRNS L RAINANYEEQEsue
1s.unable for the re§‘% inyention includes pBI2113, pBI121, pGA482,
i R e e e A e e
plsectivgewhich fakow $juaram odificetidndithehddl), Hulhwill ObAappreciatedn
pl&@ﬁﬁxﬂfé’&%“on of active polypeptides in some cases comprises a
sequence of events, commencing with expression of the polypeptide 18

whicH V&Y Be fomstiesy hespthahdinreriesrs diedorisliscezd using the
te@ilzsﬁ@sxdﬁfiflarpreﬁeﬁeﬂmﬁﬂom@myl ; Ilﬁ&@fg(?{ﬂ{_éié&lﬂl‘ééh |36k ﬂ‘}é%‘?&dﬁiiﬁpgene
Althou ants are e co ing human proteins at the correct
Sl%%%*ﬁ%ﬂ?‘%ﬁé‘%%?ﬁ‘ %s%gggﬁ%f %%?3%?8%@%%%‘%&%%?@9%%5 differs
from .zssma:m mmmpm@d ‘Qi@agisaiPdethtingﬁam dandithae Hidogical
aclBy AL Siglis AGIELTeSIgHE anﬁ’f}lg%‘fﬁf%tﬁﬁkdtﬂ@%%&’m%‘t ' %E}{{ln \Shich, is
glycans and often contain a xylose or fucose residue with a fin age that'is
P‘@éi‘?éﬁ’éﬂl?‘f‘io‘c”?&ﬁﬁﬁ‘d th HarfHsiione skins dmmune repase Bhsteekcination
in@ABeR81 (1996); Chrispeels and Faye in trartsgenic plants pp. 99- 114
(Owepn, M Pen,.J. eds. Wiley.& Sons, N.Y. 1996; Russell 240 Cum
Top. %MF&I’O R SrfLogbyect m ‘Fﬁeeyr%g%? JEE SRStetsetar
anjrEs enginiFentio. cepnbe utilize citmstably.@r framsidntidrangfbumehtagtg.,
il nstabiedionaioralign.dhenuglelg acid molecule of the present

invention is integrated into the plant genome, and as such it represents a

stabl&arRiIErHRet R tRinsplT arETrinathnte plenisuersiivasibiereof

(erBolest)leds Lhaxpansaday ielael (FBRFOHMASHRILAINIBYERAELINBY;
o3 SEIONE. G 5 SRR SRR S TN S Xpressionf £ specfic
biomolecule.

As used herein the phrase “isolated plant cells” refers to plant cells which are
derived from disintegrated plant cell tissue or plant cell cultures.

As used herein the phrase "plant cell culture” refers to any type of native
(naturally occurring) plant cells, plant cell lines and genetically modified plant cells,

which are not assembled to form a complete plant, such that at least one biological
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There are various methods of introducing foreign genes into both
monocotyledonous and dicotyledonous plants (Potrykus, I. (1991). Annu
Rev Plant Physiol Plant Mol Biol 42, 205-225; Shimamoto, K. et al. (1989).
Fertile transgenic 20rice plants regenerated from transformed protoplasts.
N4fE11Y89)338, 274-276).  The principal methods of el {2BE000832
integration of exogenous DNA into plant genomic DNA include two main
approaches: (i) Agrobacteriunirmediated gene transfer. See: Klee, H.

strﬂct@f@bf(ﬂ-%ﬁ%} AL ReMEP |@i¢tﬂ8ﬂé¢[@0t HBY :48BulIRS fHhid a@ﬁh@t of
ers, S. G, Tg1989 ). Cell Culture an omatic Cell Genetics of Plants,

kR TSRL BRSO R B R e g B § IeLp
differntViasits exfsplataddimic Puhtishiels, Saladi)tﬁgoolﬁahaiagn@lﬁﬁteﬁﬂa;mé\

feﬁ]é@%ﬁﬁﬁ%%%@ qgﬁ%l?ﬁﬂ?%@ I)IP %{mé:l nrex Se:crI fIrVI |cro%[‘%ap

112, Plant Biotechnology, S. Kung rnzen, e
di FE@rWB‘?ﬁPW&SF@ﬂé%C%ston Mass This is espeC|aIIy favored when root

Ce“SIHﬁﬂtl&ﬂ@ aﬁ th@%@&ﬁehh&venmﬂi):&ﬂﬁﬁ@ﬁmnk&m RERbRu@ ‘and/or
!<O Slg‘B Culture and Somatic Cell Genetics of

co b oG S5 AT R LI SRTEES s Se gt to

ad@mheilt@mi in %d&tasllqi@d’sr mmm%ﬂdhshbrsTﬁan@&gﬂﬂylﬁ Eadt;30
20 Foripmatsosal,{1999) SIS O 1072014 (eliods o

direct u&take of DNA into protdplasts). See also: Zhang et at Cé)ggj)n ©8
supsiaptiehy iries Solbmombeae apdemestiivalle. E. et al. (1986). Stable

transfw-masn@aftﬂaapz@aﬁeﬁ@@ﬁeﬂr@@sf@ﬁ.ta&ql@ﬁ{ra) pratien phiatHee: 389,
of plant cells). See

93 d f5 lect h
PR e R Ube Bl B RRTGS GoSat B KACDBbE Do e
th@I@&@)bm&eeranﬁ@rmatlon of soybean (Glycine max) by particle
acceisialipn Biof T&@m&eﬂxﬁﬁgﬂ%&@éﬁmﬂg&%ﬁé’é% %xs(%%e@ of the

Biolistic plant transformation. Physiol Plant 79, 206-209 (DNA injection
PrESERLRREEN NS s iR p ek HiBlisbisniBasemiens nseecatsy: cixrea awesll.

asMkhet ﬁiar(ﬂs9 FRatpleo bRk 10,Gengb B 30436; 1@&19 &l@w Bl SrdpdVhrRind
tC‘bSap g[en r&,g ria(31990t %\(Sld Plant 79, 213-217 (use of

PRiCropI Pt Sy SEamay, Gt SUHSS: RS GenTy (‘EF; RBECS LS
andarbitfeclomisker transformation of cell cultures, embryos or callus tissue).

See @lRoplRRWal ladopli®hal, (L983) (v FX0PBRAHS NS &%&%&AP root

aize (Zea mays usmg DNA-treate poIIen Experimental Mahipulation

el et ks Pm1st&%€&ﬁwe%9néa§1ﬂxaw§ﬁwwwwant root),
m@rfemdfamﬂma phnd £5602Q9; aﬁ@h@nﬁﬁﬁl%&@b dﬂkﬁ@@ﬁ%@éﬁ% E%EC
ransfq ion o iz ixture ollen and Exogenous roc
N ‘(f\lf]%?%ccegdasﬁ é\ﬂﬁ% g}&%lc?% dorectﬂlncubatlon of DNA with germinating
polleﬁycmgﬁ@bamdm M@@Jat&d@ysﬁémmxdﬁgdwaheafseb@f ptasmid

mV@xﬁiQﬁSt}ﬁQ%tlzg@ %%&ﬁ@@@@&%‘é&ﬁ%&?%ﬁ%‘&&é@%%Qéaé%}ﬂga‘i’eyﬂ
of‘gt é%momlc DNA. Methods of inoculation of the plant tissue va

BieitiTine prioispdcred é}%&ﬂﬂé@%@%ﬁ@@ &t %nmgawgnem
frdknwtdﬁim&dlﬁp ﬂfﬂﬂﬁfbts the e afdiscrpeacedures whichSan %zogenes

oA P PR e A
Stfﬂé’ﬁ%ﬁﬁﬁﬁaﬁ@ﬁﬁ@aﬁ@ﬂdﬁe@%ﬁﬂm@gyi\hamwld%&mea héteinveirove, and
dePERE eV PHAlSNEY S DRSO v § kb?ﬂ%%}%%?ﬁ( HRRIR heg,ﬂgg Oys, the

Agrobacterlum elivery system in combination wit cuum |on

d ‘Igﬁée,&ﬁr%%&ffgﬁl?fjrfg? ?8 is especially useful for in the creation of
tran@gap@ﬁtﬁot;dme@wsgﬂ&ﬂmgf hese arecéarinusaethags Ahdirestne

DNA tran fer in t cells. In 30 electrppqration, the protoplasts are
PrB Tt I§/mé?(posé % *g%{gr%gr% e eﬂ?rr%sft%% etfing p mini-pores to allow

DNA to enter. In microinjection, the DNA is mechanically injected directly

into the cells using rnicropipettes. In microparticle bombardment, the
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20 DNA is adsorbed on microprojectiles such as magnesium sulfate
crystals or tungsten particles, and the microprojectiles are physically
accelerated into cells or plant tissues. Although stable transformation
?rﬁsentlg[/ éJreferred transient transformation of, for instance, leaf cells,
TheAdtEM%e cells, or the whole plant is also envisaged by SI?HE B@ggﬂ 832
invention. However, in this case measures are taken to exclude viral

sequences or selection genes (e.gisantibiotic resistance) for regulatory

pUrpBESeSssion bransislld@ASHBEqEcADRee feaied Syimenptiber the

direct DNA transfer Dt\{l;rags %escr bed. bov or b%\],wr Ilnfectlfg ii]%%
PR SIS T CRes St &8 Sage BRI CEE GESHTSE t
hgmammm@ podd mantmmplﬁamgl setecdatsiflowdrinagdicontne{Qah,

foiofgéﬁ%w&%@{i ‘M%&i@x%@xﬁ@&@@%&”@x\é' ﬁHﬁI(n@’&ﬂ}@&ﬁng};)?é 8% Pfnis

nts using p lant viruses is described in, for exam

asaestssf 387 prasr doraetamsaadiviridh Bémv;depré\be@r Blastm%wﬁure is

efflaparese RublishedAnplieatioaNac6 ArBIeTdY); &AM, 809 (iY);
EPA 278,667 (BV); and Gluzman, Y. et al. (1988). Communications in
IP/FoIecuIar 15 Biology: Viral Vectors, Cold Spring Harbor Laboratory, New
YorkSwh 4 Becle80adid eusénet pududio viikis paniclegulvioxp resisimsufreign

pr LR D PSS REIHH ARG IS AGRETREHIR MRS LRGERE: in the

Construction of plant RNA viruses for the introduction and expression of

el gisarstitien gt dadueible BemrgequEhfc BORPREHREYs RechRBItERIsIBY

hdlaeRiove ﬂﬂtfea‘erreﬂﬁemaﬁl wdhecehy B aausamidéi§). atchl. {198%kcAacid
oba a|c VII’ |d ex ses a d Ioses n.adde ne. V|roIo
f‘%u Zpé%crggs rench. % Q%téyE&Eence ?Lﬂ)% ‘Tlﬁg ar%11 ome

inTb?(maf@GONPéftralgf{@Q@% M@éﬂ@hon of enkephalln in tobacco
protoplastesing AR50 MESAICYIMSIBNA YeLR L ERBRIEH28%hich is

73-76. If the transforming virus is a DNA virus, one skllled in the art ma

cqpilble O euingn et Se RS R HEn RS RO A< eI ATRaHS ARG &y it Bost el
sucanaﬁ reir h;&aﬁlonﬂds |Maﬁhﬁn§erla&ﬁlasmrxdt6®r:ﬁa§a:ef ﬁmtmﬁﬂmﬁhe or

rom plasmid. It the virug'is a vrrus acterla ofigin o

pﬁ@m@aﬁ}rﬁﬁ Emézaﬁm% ehEieasm prrwmh o the rwewmaltedzwe
nﬁbe&a@tﬁqae@eaﬁemﬁeﬁaaﬁa garb%a%@ﬁ RedyAMil preduss:ihesd

coat ein, which will encapsidate the viral DNA. If the virus is an RNA
R f’l% virus is generally cloned as a cDNA and inserted into a plasmid.
The pasmibistheonssedite mhake atbobthe plehidgeneticaconsrustitcihe

viusls Beyeascred a1 TR ViRl sadence e land,
fO owe ) tran ation O e viral genes to Bro%luce th oteins

bagRfvH WneEaiRke GHE MiMammourter, Abikwisctdniaf pfart RCNA piansetst,
Alepigintingustiontand expResioniRPlentafie B YRl SYRYRR0HS: actin

nuclelc %ﬁ‘\? sequences uch as hos included in the 5construct of the
PR R h e 8 abiatarpsniers Adhhel s and

HMG2, or modifications or derivatives thereof.

An inducible promoter is a promoter induced by a specific stimulus such as
stress conditions comprising, for example, light, temperature, chemicals, drought,
high salinity, osmotic shock, oxidant conditions or in case of pathogenicity. Usually
the promoter is induced before the plant is harvested and as such is referred to as a
pre-harvest promoter. Examples of inducible pre-harvest promoters include, but are
not limited to, the light-inducible promoter derived from the pea rbcS gene, the

promoter from the alfalfa rbeS gene, the promoters DRE, MYC and MYB active in
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in U.S. Pat. No. 5,316,931. In one embodiment, there is provided for
insertion a plant viral nucleic acid, comprising a deletion of the native coat
protein coding sequence from the viral nucleic acid, a non-native (foreign)
&Igmgo\,/]ijra!jsccs)at protein coding sequence, and a 10 non-native &/romoter,
pre?erapﬂy the subgenomic promoter of the non-native coat BF &ﬁ(’g%{f%’z
sequence, and capable of expression in the plant host, packaging of the

recombinant plant viral nucleic acidyand ensuring a systemic infection of

drthghosichyrshe ke e ORTD] MAIS) lpAtaA) atnlgieic pichrdlIRTRAt velethe high
atjve cgat protein coding sequence may b non-transcribable b

3 mlérrti%nr180?¥?‘}0£c SIres %Il{ie (Hl:fe IO ?%lgi S%S%%&% an thsigafigg Z}Qt%ﬁ% ¥g

INs e non-native nucleic aci quence wi I, SUC t

- patigrgavativieeprrotein is produced. The recombinant plant viral nucleic acid

consifuct may e Rl RaeQnmes Radiianal AANFAALNG-SUPIRNASIE ¢ o
promoters. Each pon-native subgenomlc promoter is ciﬁable of i
iy A d8F éxpre¥aimgieiafitent gt orifddate: adibeshtifrcbsimal
uithigeplantthosipadthinesapable it reronbiMationadticach-gibed andnditier
thQaEivg?hsﬁyslz;gj%gﬁlRar{,l‘;(ésge(%ipromoters. In addition, the recombinant plant viral
Racleic acid construct may contain one or more cis-acting regulatory
elemésiugieh asiémaasicess olvitiehnyisrha itregdimsti ngiyegsdatomaride an
adBEUIAIS BRI aNaGHRtAN O A-6aINY SEOHRERIOAAME SRVRSBIOf the

thereto. Non-native nuclei¢c acid sequences may be inserted adjacent to
refRE R BRAFEVIPaFEmE g BR6M B rEmBter SHPHE L BerRe o ity the

pmala,rﬂsvﬁzairg& stihgepemid prbmtitéss irpassBthahing oulidaiccheid but are
naic T '”?éHQo?g‘fasTsh‘?&%

| Bajive. nugleic add sequances e
transcribed Or expressed in the host plant under control of the s&bg%lhcoer}ﬁic
PPBIFOTSH S foroaifcstineldagirdd redercts.  In a second

embagimapteAitRcANBINRLPRRMEALUISIE RaldCRRBIFURL Robrevides

as. in the first embodjment exceptHLhat the native coat protein coding 30
he JHUBHOR iE7BIAE A SN T OHEb LRS- Hadvehaskt pietedo those
sksliiahenidmact prandoters wnstpddiof Adiaoknbia gdaeoreatikondat fliateind
pIEREIOGS°GHEN SEoirica AN ST NGIEN R TEEOTIPRALRIANE VIR

nucleic acid COﬂStI:UC'[ IS provi ed comprising a native coat.prot(_'-)l gene
reglHeal Sifasaiitto M Bep HETBRIHE STenpfopt deetitanthonwisitebiaterest, as

wBRNRLYRISHAIIS OIS REOROtY SRR D INRavIRILRLERISIRRID the

construct. The inserted. non-natjv enomic promoters are capable of
A 5B S e ey R ct L e
incapEisienoélrér amibiratisiruntithagabl) dthes:anglwith npdtivel dubhdenatidic
pREMRICENANNATYER WIS 3 LaARNIhTA B PR AN G
to the non-native subgenomic plant viral promoters such that said
nugleig eridbeonrEurhristriaserianpratsadsia Msmissy printt uetpebnay of
bit@eysdegenomic promoters to produce the desired product. In a fourth
embaqgiment, a recombinant plant viral nucleic acjd construct is provided
as in %ﬁ% emBEHmMERt ExcERTth A #e FRIVS 2B atSSioteicBagies
mipysbeflidheeiis réptacBdpbnsmidpaanbiivie teatpliopéisd dadinth SEquegnasd in
AYEBhuERRATe SHEARSIARIaRRY SHPIESSRd SRl e AP Encaded Y o,
recombinant plant viral nucleic acid conStructs as describe ﬁerem%%ove,

betrsrBdlieé s RassiRbISEEBlatt Yinas, Testoresdptbotentitamesinhineokiie
indRidegQIISIrUC, OF BECOMBBANED| G XTSI ASPBIINTRALARRERNI e oSt

B Ianis. Tfke regormbi{]ant 15 plant viral nucleic acid construct is capable of

S B SRR S e A PR IS S thsfrription or
expréssitih of epeciardréadopigiugines(isalatesbhpelridacig)simbhebast

Qdu Si ein In.another embodiment, the .

e s Rl IS BRSO i sebomeptiin
dependent RNA polymerase (RARp) , subgenormic 20 promoter and/or a
partial or complete movement protein sequences wherein all the above
nucleic acid fragments are cloned into a binary vector. (Gleba etal,
Current Opinion in Plant Biology 2004,7:182-188). In addition to the
above, the nucleic acid molecule of the present invention can also be
introduced into a chloroplast genome thereby enabling chloroplast
expression.
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25A technique for introducing exogenous nucleic acid sequences to the

genome of the chloroplasts is known. This technique involves the

following procedures. First, plant cells are chemically treated so as to

reduce the number of chloroplasts per cell to about one. Then, the

B EHBES Rucleic acid is introduced into the cells preferabR A AL

bombardment, with the aim of introducing at least one exogenous nucleic

acid 30 molecule into the chloroplagts. The exogenous nucleic acid is
wigeteetad by anagrdinailyskilleshinthnartiedecsanable of integratiapinto

.the.chloroplasfs genome via homolpgous recombination, which is readily
O B B ARSI PR I, To this end. e -

exogéhbershudisic asidamblgristglirpsddiignhiorargerdeild of it er@steat
pd§ash R NGisiGAGH SEAED GRaleriad fromdh %ﬁmlog}gkﬁﬁt'&%m%m

b

addition, the exogenous nucleic acid comprises a selectable marker,
maipraligy Seliniertalvsatectblaprabisatiedosapidete Srotrmipahmigis feid
regigcedamitheaisaltaidsubstantialyednbopieseidhenchinsapastaencmee or

following such,selection include the 5 exogenous nucleic acjd. Eurther
B B e BT R e e B ena
1BN6oEs B0 taahi O w8 ird 890 bir et besleinmi [ rrfeire rerseAnpolypep tide %an
1thyshe-praduceddy thedratginexrseasion sysem Ribachierenlpstand

become integrated into the chlomplases inner membrane. Regardless of
Migrobi R ERinfdy2d: following transformation, plant 10 propagation

occuithel muitiiscase mistapropabaticsnds: effectoh aunsluggiivitial fisblyerr

culturing: ang tissywe culture multiplication to obtain enqugh cells for further
B P S R R RS REH o
the amelingnis(enoncylinresraiediime, terparatanengasndrasisonmisnepresents a
sthify eaatorhdnav herdidsiediaAaeRiding.iR e ant e)) 4sedAnddhe;s

expressed roteigl to achieve optimal expression. Typically, culturing is
X BRSSP I8 St HAHE BISH M e RS B aitiOn &g Ry and as such
repoRvER horailspantpuiisien medipatifoptbénappreciated that plant culture
medigm includes both aque megdia and dry and concentrated media to

which water can be added to produce aqueous medida for-culturing plan
hich & ) ci d &ffggcé dofd in qD ung qgg:lg[}; (BEBES .méopﬁ:gl}h

mgpfeoisledaes 200 deqbdedNOYs Glape, iBgrake 65889850 mnu Rxaftipies
PRfspiapculee pedie which-sarbe,useehikaceardanse) withdhenresant

.invgnt%on, include gg#t not limited to, the following well known media:
R RSO ARL SRR A SR RS- M O SR ot 2781 3,
1980};he heecdrd Reibb{Soif tHotiaBR: 85 Ha84), € eC/ipormo ENECR)| Gheae
ge%toﬂlic bﬁﬁ‘m%ﬁe two main approaches:
(i) Agrobacterium-mediated gene transfer. See: Klee, H. J. et al. (1987). Annu
Rev Plant Physiol 38, 467-486; Kiee, H. J. and Rogers, S. G. (1989). Cell Culture and
Somatic Cell Genetics of Plants, Vol. 6, Molecular Biology of Plant Nuclear Genes,

pp. 2-25, J. Schell and L. K. Vasil, eds., Academic Publishers, San Diego, Cal.; and

‘Gatenby, A. A. (1989). Regulation and Expression of Plant Genes in Microorganisms,

pp. 93-112, Plant Biotechnology, S. Kung and C. J. Amtzen, eds., Butterworth
Publishers, Boston, Mass. This is especially favored when root cells are used as host
cells.

(it} Direct DNA uptake. See, e.g.: Paszkowski, J. et al. (1989). Cell Culture
and Somatic Cell Genetics of Plants, Vol. 6, Molecular Biology of Plant Nuclear
Genes, pp. 52-68, J. Schell and L. K. Vasil, eds., Academic Publishers, San Diego,
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25 Hort. Sci. 117:663, 1992), Chu (N.sub.6) (Chu et al., Scientia Sinic.
18:659, 1975; Chu, Proc. Symp. Plant Tiss. Cult., Peking 43, 1978), DCR
(Gupta and Durzan, Plant Cell Rep. 4:177, 1985), DKW/Juglans (Driver
‘%%%%% HortScience 19:507, 1984; McGranahan et al,, |T/ onga s
urzan, eds., Cell and Tissue Culture in Forestry, Martlanslﬁz"?w f?
Dordrecht, 1987), De Greef and Jacobs (De Greef and 30 Jacobs, Plant
Sci. Lett. 17:55, 1979), Eriksson (BR) (Erilcsson, Physiol. Plant. 18:976,
Czﬂ.‘s)&ﬁai, Gaiphosgs. Bisa{GavdBprhietlakbhdek @, CELRE34 501d:bdd<1 86N rect

)4Grasshaff and Do flanzenphysio
UP%(% “?”n—?e ?s%l%r%grlg:%%f?%\l B%fq% 53 Fl{'%g? %P Sber3 -
38y azldlﬁgawdﬂglan@%%é&‘gﬁ@heﬁeﬁ& E@Aﬁﬁf@ﬁi@mﬁlﬁwa@amm@.
trda¥er %tgat@@&é@l@&ioi&%@iu}éa@@n gdvlichayiok AKagardipMishay ik briet

B AR e S R S P o

565;395(1883), McCainfI388yobiylPlant fovedition (floydand MpGemmpPioc,
pa!(%*clg |A0LIEARN? 518 i3y 1P B0 MK aRBIEE ARG ?@3%9% YaSIRME

known modifications theréof (Murashige and Skoog ysiol. Plant.

Pl&fe meP%E‘}ONn%@YWM’WﬁsE% @@ﬁs?&?é Ritssrticeigneatrag @ls or
115089y Ruatio rsbhepeive {RuUaiinelilhud i R4l R:@ﬁl Blagh! utthdz‘awmppi

A SUATC e MRS, Rboeote B aiecte (vt s Ao Rt

7RBIBEl if({@ed@imwt@eﬂs;e%@ﬂamb]? %SSU ISY?&QBTB) Seteh A0 lvsritiers
oxséiﬁboﬁ' AEWUIG Media A6 FAMR Sl aallable,Bomy %%%Rﬁuﬁ ssue)

Louis, Mo.) and other vendors as dry (powdered) media and dry basal
SeesFridatiels Il o shibl6L985). Hietaraply enfifmsTe Brateti Gefigam
udtigh miekl giapasablepiamixpdliviede viemipdiaahas ipaneshaw focher.

ffective or the production of hio tive 15p an

E(ﬁ pep?t;les m%JLﬂture %see F;gef"ll_%&)lé 83’2@13 W hg:gsg‘incc;grporaafeaf
(H?éﬁ@ hikghrefteemey)GenetiT Rpndévivetiovhiltsize htial Mr;qtsp@eﬁﬁlé cisand
pehRnieiAed. ipLomRHSNg AIaUSIRIR Nafyesing Qe ionanaR N A

harvesting of at least a portion of the medium containing cells, thereby
WEREBTHY HHE%RRHEB O be used continuously for one or more 20

subseayengcbasetubivmelilivingdhanastidgsayeles: 41 plrasmduséﬂ@lrs that
n ty of the har ting out etd ri fter harve
conQambeea 116& %ﬁA S€ me ? Lﬁﬁc%‘gree g(% E—:ﬁatlegpy | ENom1i ﬁ&qg

ssure cant W COS
N{ﬂtbvﬂamé irfopudataom métle sieritﬂesﬁ@wam Wdpioklig trom éfceslgaty%pecws and
HeoNIR6HANS-RA Qee@pyeg%%% OhSERIESS QAN ERM N dBMCR AN

be performed. When eventua% the device does become 25 contaminated

PTPFﬁ%‘ff‘?héW‘&& GBS RPEPIMET rttigar it comiiin Rabes difgne eood
selevicks miaythe @ﬁeamkmammaﬁwmﬁueuqmwcpmd Bctinnlvologses nédfo
00 Iters r mo fre Further t ability to perf erof
dIS Itu??r?g}ﬁgrgestlnﬁ%n[c es |sc‘elé%Lri1£on§ gl crgtﬁ/gé o%vgﬁ:g evenail;‘;I
Pnkél@ﬁeetuveldmlpbrdevmlem@aﬂefrwpﬁmdn davles dhn ld@robacterlum

a@%g»@y&%ﬂy@%@9@%@&%@mmﬁe&%ﬁé&&t@%@%%&%&eﬂm

be controlled to closely match production to demand. Thus, the transition
IFRSRTSOY praft 6%@&%&9@%8%&5&%@%&%%%&@6 ‘be achieved
ina r@mmuelmieanmaﬁemmmwnm adeing rnﬁcﬁelﬂawcmiéo the
erx Furth r the re at vel !?wa{)roductlgn volume of, each tden -
ec?gug Wit g p%ﬁ?agﬁ X ROSESIES ﬁotr@a?tlﬁ/ce y h|g P@‘f&}a%
uaeraehmedot@ﬂypida}@tamlegsrsﬁeehmm the IPNAsiscutcitimiraty
@@Mﬂ&ﬁgqg{gm QIDERNESE &[é‘éoﬂx Yo %@&H@%ﬂbﬂ?&ﬂ%& the

iIsposable device for axenically cuI uring and harvesting cells in at
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| th%r&s% conPalnlng c8W§,V?é’rﬁ‘éinl

5 least one cycle (as described in length in PCT IL/2005/000228, which is
incorporated herein by reference). Such a device comprises a sterilisable
disposable container having a top end and a bottom end, which container
WYReAbdeast partially filled with a suitable sterile biologic%lc%#go%igMggg ”
medium and/or axenic inoculant and/or sterile air and/or required other
sterile additives, the container comprising: (i) a gas to outlet for removing
excess air and/or waste gases froifthe container; (ii) an additive inlet for
Dy odatimpyeth erinoicudantjeridéo stiek cultupperiedisnifandigstte additpyes
pa%?i@eg) ERARANE AR &R Qf‘e‘%ﬂ?ﬁga@f%@@{a?@dﬁ‘#@ %@%_QJ;})O

%( usable
) F‘u SUES.
arvester comprising a flow controller for enabling harvestin at least a

desireHhgBrficTrbiethasraHyR ShearrE cRTRiaRPoritarsint dramdbangtion

ofehablingntiee saviersiaeasuaastit R ARNEPHRUSHH IO P BEIGABIENA TR by
CO”SGC%’%‘{%C%ﬂI?rir}Q/harveSti”th cle, wherein a remainder of

the |
g oM a previctie gfe?i‘&[‘lfgl% Virhy
segegyesastirdotlantfora{nextotilting artshaceetreygidgturigneothe culture
medign, anl/ AL HRdHIe dAdGItVES ALE 1Y MIAGH 1RRHARAINIS cansfer

disposable container is transparent and/or translucent. Also 20 optionally
mthe dedia RREr oth Biisée dRTes et mAdiRionvy StEMas in the
form wittueb kleshinte the shiltutersnadistnitieughranfifsiinlelopaning hosts

. wherein the air inlet is. connectabl a suitable gas supply. Preferably, .
i e e R B oS B e R o
baadeeiprefBrably rihefainitiet iof folasbntinuo phivtiniresiacindestetital gas for
oARtirnadly, ap! wali%@%@i@@@éﬂg&ﬁ@%@ﬁ%ﬂgymﬂiE@&?%&}%&ES

and/or concentrations through the air inlet. Preferably, the harvester
(138MnhridmAgeseotabirtiBr sraoRAar for 83l BrévdtiRgo (BV);
EArodRi660 (R oniaoinamnis:| o #helconisd)eCvianheihaesieMolecular
tiongll e.container.is.nonsrigid. .Preferably, . the containey. |
g e e R B, BB e
usgefd aredroirthpagiiolep BormmisisigepivetnyleNa, polyeayborttejmluding
pleRROY e BLpaEBeneNd nylon, PVC and EVA. 26 Optionally,
the cantainer is made from a laminate of more than one layer of the

- mateha§ractioneb Ry VivEE Rt AR PO BT HAS B LT B ANty
vitaloesuitalilesshedticofthie saptatiab slondapredetesminetha@ams the above

ir. il ises a nlet pipe extending from the .
T B e R S AR M

expreperst and Inssd Brafidetbapnhé/ioleast/dhe28i-tiet ConnpriSestale ke
s@inilet pinesaonnectale feamsuilalledil syl ARdRcABraHRIcALIaN,

ith a plurality of secondary inlet pipes, each the secondary inlet pipe

O BT A RS SRR ARSI B L T SRR e s LR B it G376

openifightheteisfofoiigtranicing swrievaindndhe damalobbtbblaspao thee
U S EALIRL YR G LAREPNG NG device FOMBIISES asubsiantially.
DOX- eight a o

ike geometrical configuration, having an dvera‘(l%sﬁfj%ﬁ,

infgictharteritl prlersrith Kpr thesh oif ensttentigeh ttideiirbd tvied rvetiourittaric

foRNIDN Anthrefarably AbRW: b:8%2nianally pths.heighhio,width ralig s
between ab ut,5_15%rr13d about 30, and preferagl%ﬁabout 13. Preferably,

Vifie 8SUE RO M 8L BRITAPEM ap b atedsadeiitalir sPAkhinditieisbsm
repfithedibyite, thewipefureatiaptedid enshlethes devine Jodg stppostad

oY ;%O%Qfﬁ?@ 1&1%?11?%8&%@1&&% the viral DNA. If the virus is an RNA virus, the

5

=

virus is generally cloned as a cDNA and inserted into a plasmid. The plasmid is then

used to make all of the plant genetic constructs. The RNA virus is then transcribed
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Optionally, the device further comprises a support structure for supporting
the 20 device. Preferably, the support structure comprises a pair of
opposed frames, each of the frames comprising upper and lower support
members spaced by a plurality of substantially parallel vertical support
HBABEL Setably joined to the upper and lower support meRIEI2 i RAdFE832
preferably, the plurality of vertical support members consists of at least
one the vertical support member af,each longitudinal extremity of 25 the

frfPRRY ARd QWRNLSUBPAIL TSMRE Rllowed Mﬁtf&'&?@%@%rﬁ?%ﬁ%@@s

are spaced from each other by a plurality of spacing bars releasably or
prodisg e siHEatt g e sRedPafel s peRiAbly, the spacing bars are

strategiemty-tesatechauecrivAt thedeVice thaynbedaatiiethans pemnvedn
pligIatyely casiiy from ing Sh‘ﬁ%%r%aﬁus%“%{%c%? so‘%%f'aos”ﬁ‘ﬂ}éet%%ﬂ%é’c?ﬁn the

support member 0 cach the frama co prises 317848 one lower support

copgiaystieef for raesivingvanicbsuissterinesaatwtiashorbinng soitioncs el as
inhegopa:end. efthedgvice. 27 Preferably, each the lower support is in
the form of sujtahly shaped tab projecting from_each of the lower support
menmBetesiF R UirERt Bt maraﬁlésééarmon 2 PBRYIREASE fisithes
copaeiriagmpddetahledsthenaivie galtitionen projecting;irare eiach fraendiil
the. direction of the.opposed frame, for o pushing. against the sidewall,of
e AL R
naptespettiiomtatfectiveyiyethgcanlitsnondin pfameteevictatmprenative coat

prRfQHRIRHRENGELPRRIIAN capabid SEIRMRONoH B VRESFRAT N 8L GQATIRNEI8E Ric

suitable substantially vertical 10 members spaced from the upper and
reRBEh PO HEAhBRTS freg & AR IRt AP S psBanrd the Binmh by
thsuiahdivppelandieiverckiuisid. AlOpticnely tibasivpposnt stoudiucedingy
mprise lurality of tors. fqr transpartin evi . .
soIREE TR B AL SRR S B TRROH IR v el aci
segEepetwalindbsueh thaht aperaibGtrroithns produkpsh Bistisssampizaniealant

visaMmawekibeaain bhhles comprisefamean<dismetsf-0haiaut4 MBh-native
ptionally, the contai)r)):er comprises a sujtable filter mounted on th }(;z?as()f
e

SURSRRRTE SBESSRSHTiSuy AR BRRY I o RETBATSE c BREIN T alls P8
troontdingr viathe@Dgasipotietgenes Prefetalbolycthecqontaines focthent host

aRPTRRES A 5F ige@ﬁﬁih%{isﬁowﬁdeg&%ﬁgdla&'meJwﬂﬁt fansy 'gﬁﬁc

preventing introduction of contaminants into the container via the additive
pipgaters. In gddigphahsrsRmbend ancortbitrieifeaip ronaiTiet ma@entain
oROBIKISES Asld2hsh apathildleaRnuh sreinAnsarvctherealivaseptically

ounted to an external outlet of the harvester_ by suitable aseptic
a%tng}%,' ég%iator and regulate %e transcr%)t\{on of X ca glg sequgme located

downstream thereto. Non-native nucleic acid sequences may be inserted adjacent to
the native plant viral subgenomic promoter or the native and non-native plant viral
subgenomic promoters if more than one nucleic acid sequence is included. The non-
native nucleic acid sequences are transcribed or expressed in the host plant under
control of the subgenomic promoter(s) to produce the desired products.

In a second embodiment, a tecombinant plant viral nucleic acid construct is
provided as in the first embodiment except that the native coat protein coding
sequence is placed adjacent to one of the non-native coat protein subgenomic
promoters instead of adjacent to a non-native coat protein coding sequence.

In a third embodiment, a recombinant plant viral nucleic acid construct is

provided comprising a native coat protein gene placed adjacent to its subgenomic
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Preferably, the harvester is located at the bottom of the bottom end of the
container. Also preferably, the harvester is located near the bottom
of the bottom end of 30the container, such that at the end of each

%ry&g bng;ﬁycle the remainder of the medium containing C?lﬁ/r 2 006/000832
automatically remains at the bottom end of the container up to aIF f

below the level of the harvester. 28 Optionally and preferably, the
remainder of the medium containing cells is determined at least partially
pré@.@ﬂﬂdﬂﬁg e slistaneadi2daim sabgendiain pickheteeritanedtntiehe viral

ol eti\éea%} r.OPr fera the reénalnde .Of th medlum cont%rglgr%%ell%eof

1 %% 11on- awe en; TOMO
comprises tom & abou {0.:5% to about 4 ﬁ of the riginal volum the
trangimifpisnen ot enprasdng e dinsenl agrad ore @rél“@?bl?l@ﬁftﬁé@eﬁ??aﬁﬁé@ﬂbﬁetﬁﬁ

ref0s B SO RgICelis comPrse iR @Bg&%%ﬁ%@% 20%nohthe

original volume of the culture medium and the inoculant. More preferably,
gl i AR SRTRP TSR P PG A I8 IO BRYIRNS MEIReARBis B1%5%c-
viddpongitat vethintetohit ecquiture medumsding theekposutann &@@qﬁnqﬁmﬁy

uld %9%%%?% &%ﬁé&?ﬂ%ﬁtﬁj&%@é’ A‘r%%&ﬂ%'%@&ﬂé/d Hhsagttom end is

stantl usta-conical. Prefer b y, the container comprises an

mtenl}%uanfmmb oBibpdEmshhatwrsembiBeit Markrdranaralssur 2O omeryct is

p@@&@dagﬁf?qweﬁ&@mﬂdgﬁr%@%gt 15&tlitrssnang R&ferRbbLaReE

100 liters. ‘ﬁ%} onally, the. device further c rises suitable attacher for
SRR g P B T R AR S BB BT B Btercbly. the

attaciénicompoises@ leompfiduithbly maperiatprefetaptytemegentlyded by
ZUAENEA 1300 108 ANGLE! IHA SARIAINS: desCiER RARLARKS RyRiBaslad

ve- scrlbe recombinant protein are obtained, they are

reseimiHigrbrelgnh wesubjiscreopaiinanbirisatprawd rﬁqﬁk?gnﬁs# cHmpRIct or

re@@ﬁﬂﬁi&ﬁ@ rﬁsintovﬁh@ sa hiegt RefnFe(QyehropmRensivpRAEeINdiaiatdasin

pfyRpaceulcal somppetion whore ey e el i Sutable caress

SeSttdal compo A RS
withan re pas’alandl mailtsnammmexpfdhe)aoﬁwamgmdre fitscdesgrioe Gdobrierh

ARG SheDHea! &%@@&@d%?@ﬁ?? oAsphysiologically suitable

carriers and excipients. The purpose of a pharmaceutical composition is to

facilithte atihsin RHeRE R Etta B HpRTRIAES A Wiy ifigpmprises viral derived
sequences comprising RNA dependent RNA polymerase (RdRp) , subgenomic

promoter and/or a partial or complete movement protein sequences wherein all the
above nucleic acid fragments are cloned into a binary vector. (Gleba etal, Current
Opinion in Plant Biology 2004, 7:182—188). In addition to the above, the nucleic acid
molecule of the present invention can also be introduced into a chloroplast genome
thereby enabling chloroplast expression.

A technique for introducing exogenous nucleic acid sequences to the genome
of the chloroplasts is known. This technique involves the following procedures. First,
plant cells are chemically treated so as to reduce the number of chloroplasts per cell to
about one. Then, the exogenous nucleic acid is introduced into the cells preferably via
particle bombardment, with the aim of infroducing at least one exogenous nucleic acid
molecule into the chloroplasts. The exogenous nucleic acid is sclected by one
ordinarily skilled in the art to be capable of integration into the chloroplast's genome
via homologous recombination, which is readily effecied by enzymes inherent to the

chloroplast. To this end, the exogenous nucleic acid comprises, in addition to a gene
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As used herein, the term "active ingredient” refers to the recombinant
protein expressing cells accountable for the intended biological effect. As
demonstrated in 30 Example 5 of the Examples section which follows,

I ,m resent invention may be dehydrated (e.g., compyise. less than
‘%%J(?A.%ﬂ:/\;a?ogr as they still maintain biological activity upon dnéﬁélgr{i%@g{g&)w
Preferably the recombinant biomolecule is not zona pellucida glycoprotein,
GnRH, LHRH, LH and LDH in dehsadrated cell preparations. 29

ofieesistafickathephiades: "phy siojogicadlyriaed dptableccariderplasd genome.
o, BARHORCRUUCAIL ARRCRIBRIR RN LmhUeD MY BEYS arcr, which by

interchangeably, refer to a carrier or a diluent that does not cause

segnsRiird aistarHeatBIP S HF D RPAYRS P Y W ot Hbtab 8 (RsrstRi HisTb gl it
suﬂﬁﬁliﬂgéﬂd@ﬁﬁi C?di@iéﬁ ﬂm@m@@%ﬂiﬁf@@ﬁ%ﬁ@%@%& édlgq'ﬁ@dihmaﬁé ifie
Included under thes rases. =rerera yt .carrier.used I1s .

e R ISP D BT P B8, B L A B
PaisNosiateHIyATOhaticTEInENT, wWhitbrein itherperateticheigienty refernto an
pdipdhatbsiANaE-aldstdn AR Raptical campesiil o fulhanlasligre

ministration of an active ingredient. 10 Examples, without limitation, of

andh st iperied B s Rt | BIERPEGsphate, various sugars
and tygpesdafstaschiieellesedesuplives, Jelalitinveaaialiemigandlant

olyethylene glycals. ..  Techniques for formulation.and admipistratio
PIBFEFOIE SAYEL QR RSP LNGN e ond ol 1
tifarmacmgtical Ssiewcaditiv ackipliblishiriy Coaid SreagtomsIRApwhicheis
udaerein fully incorporated by reference. Suitable routes of administration
may, for example, include mucosal and enteral. As used herein the
phradé-tntersphiiristatsinearereidanmicbansn trlivireanyiisnsf
(cthe easire-insapinatdiaiasueh a8 resibadeaiisiiaien:FaleRite adjusted
:Zaministiation, lesnal imipistiation (proximal of distel) and gagtic
admirtrstration. ‘Prefera ly, enteral adminis ratorf refers o drafc e oruma

exuientinstratiomically, Pl iaee iticeifestyd posiio ngdateod epiceolidanttare
coMiidhe RreseRl eyenieR husimaY Reforsiaied inganye sigaalmanner

using one or more physiologically acceptable carriers comprisin ]
S Qe pgdia to

plagt nnudesbolhrarrquimdipred desimg sepeinE

witighedientsurte pidpakatiodsdd ajeandecdseihphanriageidicaliyisPiepes.,

Ufgrrllpa Lﬁ&n &%8%9%%@5#%9%? route of administration chosen. For
oral ac istra the [

oral administration, pharmaceutical composition can be formulated
readikxpyprientiiniag! thdtativede mpbighdanith yshdimaceutisatty with the
pRECAPIRRIR GATIRERME!IRONR inlIgIal; BRCRPRIIGE GRADIBINE media:

pharmaceutical composition to be 30 formulated as tablets, pills drar(?ees,
FSte S RRIRIG: JR18Egrdis 4ninds, dndprpriohd: iftind ikd31dPBRa
Cingestdrobly(schatient 3P4 TERD) dicA prepar gibneinsarpalise san Be.
plade using a solighexc mngoe\g rinding, the resulting mixtur d
procecslsing fﬁe’m%uie 0 ug AU e'(é? ti(éer gtd |th %ﬁﬂg 'Isgjmm' 1@%%’ elg%]’
Chu, Proc. Symp. Plant Tiss. Cult., Peking 43, 1978), DCR (Gupta and Durzan, Plant
Cell Rep. 4:177, 1985), DKW/Juglans (Driver and Kuniyuki, HortScience 19:507,

1984; McGranahan et al., in: Bonga and Durzan, eds., Cell and Tissue Culture in
Forestry, Martinus Nijhoff, Dordrecht, 1987), De Greef and Jacobs (De Greef and
Jacobs, Plant Sci. Lett. 17:55, 1979), Eriksson (ER) (Eriksson, Physiol. Plant. 18:976,
1965), Gamborg's B-5 (Gamborg et al., Exp. Cell Res. 50:151, 1968), Gresshoff and
Doy (DBM2) (Gresshoff and Doy, Z Pflanzenphysiol. 73:132, 1974), Heller's (Heller,

Ann. Sci. Nat. Bot. Biol. Veg. 11th Ser, 14:1, 1953), Hoagland's (Hoagland and
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30 auxiliaries as desired, to obtain tablets or dragee cores. Suitable
excipients are, in particular, fillers such as sugars, including lactose,
sucrose, mannitol, or sorbitol; cellulose preparations such as, for example,
Waize-siarch, wheat starch, rice starch, potato starch, gelatiipc,g}tr%o /000832
tragacanth, methyl cellulose, hydroxypropylmethyl- 5 cellulose, an
sodium carbomethylcellulose; and/or physiologically acceptable polymers
such as polyvinylpyrrolidone (PVP¥4If desired, disintegrating agents, such.
AmowrogsulmEH golivimdplirmplidiehel ey 2i0iniCaciddviasaltth gfeof,
andUGHcAS, ROdiP L AIGNR s MAY De ﬁﬂ%gi-epéﬁﬂ%%%%[ ﬁiﬁgﬁlﬁa}?%@wx@ ,

suitable coatings. For this purpose, 10 concentrated sugar solutions ma
P els 2P 1y G RriyFbr e v arathciltalipongep. 4325,
msylurqlldgaan@am g:mm@@@mﬂg{m@mwmw ' Xiﬁlﬁje.,ﬂ’@éiﬂflf}%p.

solytions, uitable.organi vents qr solvent ures. Dyestuffs or
R aTUL e AR 10 SR B DU cRAae W HemUfeaEh
thereed Chavashigdzendiffdienst dOmiinatites. of aidtive KSR dvitetid @sdsNitsch
Néahﬁ{m%tj@éle%@éni@%‘?@§é§b§b%%ﬂiﬁ%ﬁi§ﬁ%8f@%@ﬁmﬂ?epHﬁfb‘fik

capsules made of gelatin, as well as soft, sealed capsules made ofrgslatln
Reind & SAOEN Sl REeTal b CorSRri e fetress Shbsngd
Hitasiaimitheactivesingsedients snadmixtuse withdjlietesochiagilactrsgnimal
inders h.as starches ricants such as talc or magnesjum stearate,
angn 8 |%lllr1%é S éﬁt?i%iezsé’ré\.} %r? g%mfg%u’%sl%t%ra% Ve gl mércél mﬁt?ﬁ%gy
arpeeiigyoivetdonsiksbntied: ifiguitatie liquids Mutluab ddtty oisddiguid dey
oBRaS) prliniARRbGIIEne ehals, RAddiign, stabiizers may be

added. All formulations_ for gral administration should be in dosages

suitabf&F5 Ry otk drdhmringi dirabich. Bxldripresdilmplapsgnirre
deddiveriiihdiusibebn shremat tieniféd toatauti: geliuenosphialyssaelvers

pRARLAGHSARINRILSClRl ARINEL RN RIS ARIE Yrch ETEIRIAON

e site of' mu elivery is via the mou very via the
hessiuby raByeBechffected by sublingual delivery, which is systemic delivery

of activg agents thrpuahdhaimycesshmamnhtanesdining.the flogrofithe.
th or buccal deéwgry, whjch is agent administration through the

mo,

TOHAS SHHEIB AHES MR O SO ERREERE P5ALIhiURILAR othh st

cth@hgr@mr&tewaylynabﬁﬂgl m_mwmmmlm&mmé[}cmaenbuf al&re

sd%?écll[&k‘iegoﬁ%éaﬁi{l@"xﬁ‘ﬁ&?égﬁ%%ti@g'%%l&her}’l"'@19 %‘f#ﬂ?m%ﬁaér?xﬁrg Sent,
lozenges, foods, toothpaste and capsules. A particularly preferre

stesiiRLIREISHe iSaverawingtipindurBe and Ther fhpmvestitipsae . be chewddgo 2
s GRS SR N AR NIORDIISIIIRWS B! B PHAAMIBSS A SapaIning. AL

wax free, low calorie (via high base or low calorie bufking agentsj, and/or
h"ﬁ%ﬁ&%ﬂﬁﬁﬁﬁ% APSEERTE, RUHPE A APE HARRPIRSHIRSHNS FeRgE iR e
frole the chanicahdisrbptignfofitied. MEehranenanitioriwad«afitbedeelSbecome
Adpini active J leng of the present.invention can be
w?(le_l ealselgztf(e)[ﬁ%agra%lﬁ%;én ggagétg%c gﬁf?éﬁ (%1%1; ef%’r 5tlrtg gtﬁ’(l:é) ord Faglgoﬁ O's %ug‘;: h
dydssmpearhesheaply mravieeiveedgentsion eropiahionsib)otstht Presddd liters

odnieRtioNMayAlpariie-e NeARsuBtesd Qr-eRtappeLa: W%&M@Meﬁmg
lease from the mucosa] formulations. Any standard technigue which

:
58 AP ST BHCA e FEH BTG AEATE RSt e Cos b device

A battery of such devices can be economically arranged, and the number of
devices in the battery may be controlled to closely match production to demand. Thus,
the transition from pilot plant bioreactors to large scale production may also be
achieved in a relatively simple and economic manner by adding more devices to the

battery. Further, the relatively low production volume of each device, coupled with the
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10 can be used. These techniques include, but are not limited to, spray
drying, spray chilling, fluid-bed coating and coacervation. These
encapsulation techniques may be used individually in a single step
rocess or in any combination in a multiple step process. Other methods
or} pzr[(’)('\}]lj(‘n’ljl‘rqsg?’gaelayed release formulations include, but are nbt TEhAESY 152
agglomeration to give partial encapsulation, fixation or absorption which
also gives partial encapsulation, ane entrapment into an extruded
1aQORTREMEhixers, TRAIBMOHMIREGOMIAG 9 SACANSHIPHRY PIaleriak onithes
a gve a%ent also may control the length of time for its release from
S‘%ﬁﬁ WG 5. Generally, the higher the level of coating and the lower the
amoUhtaf adivenz0chgbnt, thsslowerthe teldaserddeth dds aioh materials
efoétéﬁr{ﬁHl%H“Qi%%@%%&&@%ﬁr@@?ﬂ@ﬂ%ﬁiﬁ[ﬁ WA etls in at
CT Pat O 00/352

Example, publication No. 98 teaches methods

- App. . ache:
18%%&%%%%@%%7#%3%#@%|gyB@Téié&Q@Sr’@ﬁ@&a&twh@lﬁﬁ%wgmmd
hegtim$y TRe:aekVE agefisiofidhrd waanisiiveniiaithbleadtiyesage¥sntainer

derived from a 2 rticular fruit.cell culture) may be formulated i
b ATV S0 Eao TS LA D O P ALY i
wiletivevigeintsionial dibesed apdutatbddonddistreladse pmoddraie kel aséor

si@ild SlPVNIRIPasRIRiNGRA IR YENIAIRHFUITHR OIS 1De AGHNE RIS AIS.Ofas

the present invention may be added to a gum coating for fast release and
OWiELTaBRRP T G AR AR T FtFooh s raiRss 16D spgAditive
inlel@ask3Aubingite asalpiiondaytihecaffectaddynngieasing favarievels

as well.as the tion, of ot r components, such as mg{]t- ol an

ddi fl
the Coﬁ%lfl%réri‘\l/%q ((:jtllara[ﬁtenzec? Ch "R s 00191&){131{1%1 (()XII,H : ? arvester

men Iives, Innonene, carvone, iIsocmen G&Cé%/lsp (0}
camprithena floynesraradianfoneraglidedearysikidne 32 dérivhtiviesrabpmsivast the
mRRRRRRRNG RRTHEAL PEASHCESIENAErARN R ABIINAIMES48AE to be used

sesquaterpenes, including caryophyllene and copaene.

The
CqBHAUTB A At e St caERL Rl Ehe dres s se sy atieis B R
retheiadiivel dgantditinodeghiiiegaelty usnatichigtordheapeetbus kampies ofcle,
nayclagents,p, inglydg, but are not limited 1o 23-lauryl ether, APTRINID e
%\%one, Benza?ﬁonlum chaion&(e, etyfpyndinlum ch%nde,w r

medityidniien fharnsibrid AdBromide, Iy dsdextrin, Dextran sulfate, Laurie
acid, baisigReidiRrapyienaobveelidysorhasphatidvighelingsMemihol Arso -
Methoxysalicylate, Methyloleate, Oleic acid, Phosphatidylcholine, .
oBl é?fﬁﬁé‘ﬁé? S %ammléﬁemfl tife GisEiscRRidiethe
fusodifinilglyicod dexydhotated Saditimdg sy tisu faite ocSadipnvdaticy e air
. ' late, iy urode helate, Sulfoxides.and various
111%?(3%%%%%'{%22 .90% %ﬂ&%ﬁ% ggg ggﬁﬁ% . %gf%ra%lfi % lrﬁe(%

; € 4 15 101 mroGuct
Sl ermo tions may%ilso a‘ﬁ‘ect he release ra?&

stefip dcisadentotatodminentielbuingr exiesenpsiifebrlytdlwoftisribelsis for

cmax@wﬁﬁqﬁtﬁfd@@g%%ewﬁegﬁsha@bﬁ%@@,ﬂhﬂg;@i&ﬁ@'ew&fff&@éﬁg%s_es are
. Addition of aﬁi?ahne_materla s such as sodium bicarbonate or 15 sodium

Ifeat A AR R PR S WART S SRR ams el HigAthial increase
buccadtfifigaidlyabgerptianaidhecmegliGipent intathebitadsyeasater for

substantially preventing introduction of contaminants into the container via the
harvester. ‘

Optionally, the container is non-rigid. Preferably, the container is made from
anon-rigid plastic material. More preferably, the material is selected from the group

comprising polyethylene, polycarbonate, a copolymer of polyethylene and nylon,
PVCand EVA.
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Release of the active agents of the present invention may also be affected
by the shape and size of the formulation. For example, flat stick pieces of
gum with large surface area may release actives faster into saliva from

o XV'BGQ chewed, whereas 20 round or cube pieces may release
\ 10553 : : PCTAL2006/000832
medicaments and actives more slowly. Tableting of chewing gum 1S

disclosed in U.K. Patent Publication No. 1,489,832; U.S. Patent No.
4,753,805; EP Patent Publication Rb. 0 221 850; and Italy Patent
Publiggtiionio ik, 283483, ithesk patentdadisclesel avtivalagents lagaerd to
ihEhewing.gum which is then tableted. 25Coloring agents may also be
added to the formulations. Coloring agents contemplated by the present
inveritith AhERR Yo dbeq eI 8. lermedobn disiprehonding ddgetitrtive
sheatsut e ldeanpihyl calbdiasenigelatinsshydroxypropyl cellulose, ethyl
cellulps drgxyethyl cellulose, carboxymethyl cellulose apd the like and
o B e A Sl P et R e
opeuingrtssadfchiéopriosaistthevemtioneant Eresickbd hettomomd tiong

CONCRAK OB rably, theewldsPE ROk IBAL R EE ]S SXPERS SIRYARE pipe

recombinant biomolecule of the present invention may be formulated in a
CORRFEdBLade forii bl isSHRPbr Ath i deRgRMiSHtign 3gth a plurality of
sebdatRininRtipipf ashetapedtically affeqive amoding it wedkwitiimii® the

capability of th skilled in the grt, especially in light of the detajled
o e AR PR bR e st T e e
oftfhalibizgerition, thsecdbseg enodithe. 5 Nvetapeliicblly dffedivieanmumisartbe

substmaigdunitially SLomdmMiTQ AR LRILE UIHE AR VS T MLSHR TR Bnd

dose can be formulated in animal models tg achieve a desire

Wi AARARSH TR bier U BASHISATICROM BHA Bebhestahbld 408 ey’

ardeiesfaiidyudefol D6Sepiouatianthe Taxgdityoantlidhespeutieetiaatyafthe

an%c%\é% tiggraelg&er}%%eggbﬁcriagggt%rein can 10 be determined by standard
pharmaceéutic proceé(ures In'Vitro, in cell cultures or experimental
animBrsferity dadsiesrmotfrors thesw ot eroran gubsteisilirepassiagstand

dninaksiudisscahpdand Riounwatinga 1angs o 493G IRSHSEM »
hugfan. The dosage may vary depending upon the dosage form employed
SUARISHS I RP B administration utilized. The exact formulation, route of

admitigiratity, hrddisafetibdcampasehosarphy thecinek \fidusappinyisictan in
j ient’ it] e ' tal. (1975), "Th

o A S ROk i o R ARl T o
the eragiaRTFaNBE ey arnfayeh supapisteemBenyienasty &y protedity of
subHEGRNY PlRsma Rk kAl &%%&Mhﬁs?ﬁit\éﬁlﬁnfﬁﬁﬁé_ﬂ%%@ RAHCH Plower

suppress ttle blol&?lcal e{fgct‘%e. minjm llé/e fective (ioncentratlon,
SYRREES) AR C VIS RCA i JAEH BFERS dore it SHPRY e SrRkea
cdnsisisinfutrzdatadhsageiaetppsanntobahicve i epiiGin kdegand ah
tﬂ@%‘ﬁ@%ﬂh‘i@%@&%ﬁ@%ﬁ%ﬁe@”te of administration. Detection assays

eter

can'be used to mine plasma concentrations. Depending on the
severtyanacrRsEnahlErbsiamgseaomdnd frammracheihsd bl ovhuaditndse
spbmsngeaaplyalintaiatminisuaians:with course of treatment

Also more preferably, the spacing bars are strategically located such that the
device may be inserted and removed relatively easily from the support structure.
Optionally, the lower support member of each the frame comprises at least

one lower support adapted for receiving and supporting a corresponding portion of
the bottom end of the device.
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25lasting from several days to several weeks, or until cure is effected or
diminution of the disease state is achieved. The amount of a
composition to be administered will, of course, be dependent on the
wiPissthging treated, the severity of the affliction, the mannlg&q,{mOﬂmms32
administration, the judgment of the prescribing physician, etc.
30Compositions of the present invention may, if desired, be presented in a
pack or dispenser device, such as @h FDA-approved kit, which may
contdirelsrablor machetbnitatosagwbormis dorttainiogptind adtiatdingadiénsd
préfeBaRRCkdRAh s CXRMRIE: SOPBFISRMELR! Af HagHedRl $¥5ReA5Bosea
blister pack. The pack or dispenser device 34 may be accompanied by
HH¥tructions for administration. The pack or dispenser device may also be

accomyanisity biha frotiee dach fompireactibet oy mgovennnentplaaensy

ﬁErlen%:julag the manufacture Use, or sale of pharmaceuticals, which notice
O B S e S b

sidmiabrobithretierisaryt 5 amdntisRarsPSiicrnowbehid oprasodlpaimayf the

infegidRilAbeling anprPvedRy e WaiFepdanadRiug.Adminisiation:fay

prescription drugs or of an approved product insert. Compositions
PE5MPrising a preparation of the invention formulated in a pharmaceutically
acceB_tafﬂmiﬂwriéueMayeai&ﬁitﬁlmmemr@ﬁs@asathmau&p_lpfﬁari@teuerﬁcal
Qitainer, and-labeled for tr ML of an |r@d|ca d condition, .as furth
mdeta%ﬁeé%%abolve. _ é %om inan?rpsru&%?ns%e ministere lsfgtg)éls{car%aé:
the SRTESHRASIHUB S5Edinupryapy Miserfdsties and cosmetics.  Thus,
for exspnplaithaRrbayp sleserRaddaashiogs aar Regusad o fealany for
; disease (i.e., chronic or acute) or condition in which administration of the
HRREIBEHE 1B HHe present invention may be therapeutically beneficial.

For eRatipld]stha resentinvehtbesahabebblrewongeisenautasion diGdtD of
of micededwihhe ep e suggesting its use in the treatment of
h E '

d

Gaucher's disease. xamples of other diseases which may be treated
usingtHe peHeRTHYsb I ras oA tsventbirramerise amesotdiemese of

ahdbflaminzatory diseases - Include, but are not limited to, chronic

inﬂana‘ntfilct)ctjlErﬁ/1 di eacs?1 aarédc%(r:rtiﬂg igflamrtn orﬁ(tdiseas%salnﬂ%mmator%
diseasBs Adsoriated with hyPerSERE figiyo'e tier mounted on the gas outlet

for substantially preventing introduction of contaminants into the container via the

gas outlet,

Preferably, the container further comprises a suitable filter mounted on the
additive inlet for substantially preventing introduction of comtaminants into the
container via the additive inlet.

Also preferably, there is a contamination preventer which comprises a U-
shaped fluid trap, wherein one arm thereof is aseptically mounted to an external
outlet of the harvester by suitable aseptic connector.

Preferably, the harvester is located at the bottom of the bottom end of the
container.

Also preferably, the harvester is located near the bottom of the bottom end of
the container, such that at the end of each harvesting cycle the remainder of the
medium containing cells automatically remains at the bottom end of the container up

10 a level below the level of the harvester.
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Examples of hypersensitivity include, but are not limited to, Type |
hypersensitivity, Type Il hypersensitivity, Type Il hypersensitivity, Type IV
25 hypersensitivity, immediate hypersensitivity, antibody mediated
rsensitiyity, immune complex mediated hypersensitivity,
yﬁozg)ﬁo%§/§%e§¥nediated hypersensitivity and DTH. Type | or inﬁr@%ﬁ%ﬁmmm
hypersensitivity, such as asthma. Type Il hypersensitivity include, but are
not limited to, rheumatoid disease<$30 rheumatoid autoimmune diseases,
rheufpiioiedythndis@eaiy Vihetratpdtistol ¢fishe pathoin? 06ftalnintSeells is
acHARL. ARAdy YR ARkulasion eReEYIladanyy RnKe| ek LS

Res 2001; 3 (3): 189), Systemic diseases, systemic autoimmune diseases,
cogﬁfﬁm&tﬁf‘p‘ﬂ%”@l%ematosus (Erikson J. et at, Immunol Res 1998;17

(1-2)P480r=Blyscleresimisyateninselemsls (Renausineald YombateCidm

i :6.(2):156); Chan, OT. I
bR hor i R P N

inprahore aliéoaswiiembive thisemsésld iaﬁéte&ﬁwe%dia’b'g@se{& nometifes
frddiahgtas Res QIBRr %@5/&%&9{&&%&%]&%‘&}1{9}9 rﬁeqﬁﬁf‘%?c? the

._autoinunune thyroid diseases. Graves' disease (Orgiazzi J. Endocrinol
inqaaket- Mior it ARy oBis o cringsr o) B gyetiyre famiainips AeHlA comETises
frattivneuse thyseidifisaBoaley- MulleRdtuangdiug «d metsaliz@00 Dec

o165 TR R D g L o
(MitstpaoPtiRigpriiRibeton $996 slgiBTi@ly InBe)conical.

Preferably, the container comprises an internal fillable volume of between
about 5 liters and about 200 liters, preferably between about 50 liters and 150 liters,
and preferably about 100 liters.

Optionally, the device further comprises suitable attacher for attaching the
device to a suitable support structure. Preferably, the attacher comprises a loop of
suitable material preferably integrally attached to the top end of the container.

Once plant cells expressing the above-described recombinant protein are
obtained, they are administered to the subject.

Cells of the present invention can be administered to the subject per se (e.g.,
suspension or de-hydrated) or in & pharmaceutical composition where they are mixed
with suitable cartiers or excipients.

As used herein, a "pharmaceutical composition" refers to a preparation of one
or more of the active ingredients described herein with other chemical components
such as physiologically suitable carriers and excipients. The purpose of a
pharmaceutical composition is to facilitate administration of a compound to an
organisim.

As used herein, the term "active ingredient” refers to the recombinant protein
expressing cells accountable for the intended biological effect. As demonstrated in
Example 5 of the Examples section which follows, cells of the present invention may
bt; dehydrated (e.g., comprise less than. 10 % water) as they still maintain biological
activity upon dehydration. Preferably the recombinant biomolecule is not zona

pellucida glycoprotein, GnRH, LHRH, LH and LD in dehydrated cell preparations.
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10 autoimmune reproductive diseases, ovarian diseases, ovarian
autoimmunity (Garza KM. er at, .1' Reprod Immunol 1998 Feb;37 (2):87),
autoimmune anti-sperm infertility (Dielcman AB. et al., Am J Reprod

. 2000 Mar;43 (3):134), repeated fetal loss (Tincani A. et at,
%%’L@%g% Suppl 2:8(12)7-9), neurodegenerative diseasegf“ﬁfe%%g%@?gg?z
diseases, neurological autoimmune diseases, multiple sclerosis (Cross
AH. 15 et at, J Neuroimmunol 200%1gJan 1;112 (1-2):1), Alzheimer's

diseakees(fifos, L. atat, ghiNeeral HIaRE SR 1%%9@843@%;),5%@??&@
« gravis (Infante AS. And Kraig E, Int Rev Immun ; -2).83), .
R R e A e L e M 7 (oL
caigigi|leti - BiliratSintidonsarat eavep sithides am drataidimmtanconeniapathiebes

‘%%ﬁ%%é“ﬁéﬁ%ﬁi%ﬁ%% R R i

adEp AR riaBdes): BYprsstic HeliraRlyithn arssissescddiepair
imatkophynipararieoplastiv:tese befanslyopity, Aanspaidneoplasic stifnan
I 'ﬂ% @eué:erebellar atrophies, progressive cerebe_llar atrophies, _
yl?écep%a ?tls,' Rasmussen's encephalitis, amyotrophic lateral sclerosis,
Sydéffiriichdredewilldsgirientonsbme synairomest28ubstance added to a

phRRheRERAIIBORANIES, A RN WRSREYLRAGRRINARATYES LANCIRG Sfent.
and Honng)éLat J. Rev Neurol (Paris) 2000 Jan; 156 (1):23); neuropathies,

Exaitfin HE R TPHTRY (NoBTEiRi idrelude felleay seheapalsdtiann
phidphinep ysiol Suppls:889,50:4E S anRUFEIMKBON By Aee4iresatin, vegetable
oiﬁ?ﬂf@ﬂ&'fe@;@@h@ﬁ%%%r.ypOSiS multiplex congenita (Vincent

Techniques for formulation and administration of drugs may be found in the
latest edition of “Remington’s Pharmaceutical Sciences,” Mack Publishing Co.,
Easton, PA, which is herein fully incorporated by reference.

Suilable routes of administration may, for example, include mucosal and
enteral.

As used herein the phrase “enteral administration” refers to administration
through any part of the gastro-intestinal tract, such as rectal administration, colonic
administration, jntestinal administration (proximal or distal) and gastric
administration, Preferably, enteral administration refers to oral administration.

Pharmaceutical compositions for use in accordance with the present invention
thus may be formulated in conventional manner using one or more physiologically
acceptable carriers comprising excipients and auxiliaries, which facilitate processing
of the active ingredients into preparations that can be used pharmaceutically. Proper
formulation is dependent upon the route of administration choser.

For oral administration, the pharmaceutical composition can be formulated
readily by combining the active compounds with pharmaceutically acceptable carriers
well known in the art. Such carriers enable the pharmaceutical composition to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, shurries,
suspensions, and the lLike, for oral ingestion by a patient. Pharmacological
preparations for oral use can be made using a solid excipient, optionally grinding the

resulting mixture, and processing the mixture of granules, after adding suitabie
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A. etat, Ann N Y Acad Sci. 1998 May 13;841:482), cardiovascular
diseases, 30 cardiovascular autoimmune diseases, atherosclerosis
(Matsuura E. et at, Lupus. 1998;7 Suppl 2:5135), myocardial infarction
WAl fskupus. 1998;7 Suppl 2:5132), thrombosis (TincaRiAy, Stidhoossa
Lupus 1998;7 Suppl 2:5107-9), granulomatosis, Wegener's
granulomatosis, arteritis, Takayasu's arteritis and Kawasaki syndrome 36
(Praprotnik S. et at, Wien Klin Wodienschr 2000 Aug 25;112 (15-16):660);
augiifaeter datireditdinnbiaieteitdase (ragaiseBeshyitabls SxepEntSeminn
paRf¥ARDiernasti? 000;26.42) ihaivassuliises esofizingsmall vasssl

yasculitises, microscopic polyangiitis, Churg and Strauss syndrome,
ceHfine RIBHREDIRES HA - HER G AIrECrtging BeglotRgrtnstie pass;
potrescentit, giehudiylgnepluitadidel kdihinredileddatamerdRarisyy 2080y
151 (3): - antiph ipi ﬁer,o (Flamholz R..et at, 1 Cli
"8%? gse?’es%g&i 9S é é% (2%%?%&%&5% r’e,dgré]/cge)rﬁis%- Séo(gogtlg?zaﬁ reﬁgeé‘cé%s (i)?
PORARRRS s it ekt atarerplidana  ERY 8. Bt dasirh diduiegrotineoagaansach
as @202 AkER bR BORVIRARI G RIMIAJMEGRIA br ARMINBEMST dith as
§999 %pr-‘]un;m (2)6:;’}&4?); 10 hemolytic anemia, autoimmune hemolytic
SO Eh i BB\ PBEI9ET at, Leuk Lymphoma 1998 Jan;28 (3-4):285),
gastiingestinalediseasespaikitdiranibneuigdasesaiitihe dastrdiiestinabe,

coli@Gh nig<tipal i o o7y, intestinal disease (Garcia
St e R TG B S R
falg. apRisivE e ShsenferdopoH grbfurty obotenareieel 38 mn o ioxide,

k4

 la@yHQINYRINESS AiGQRREBIOTdABIRUSIVEIYITES: RYRSHISHRUIRINANES T or

.myositis, Sjogren's syndrome, (Feist E, et at, Jut Arch Allergy Immunol

DB SRS 59 6D oA S ABING GSclEs R b to,
chBiorivedeRlkiemetcotinbinb 908s I3 | 5e6)pRB4J, dvepatic diseases, hepatic
autoi s | ifi s ME: J.He | 2000
Aug;%;’?’gz*‘%%zgé?%%%&%ﬁ%%%ﬂéﬁf?é#*}%%%ﬁ?é%%ﬁ(é%%& bR
madnof 853EPar ST i SRl 15bl sapsules wpdosf sclatirgpd gplativize) such

asagdiate Cbhﬁ@ﬁﬁﬁﬂﬂ&?&iﬁﬁsiﬂﬁk;é’@sﬁléﬁ @{@ynaiﬂimt%@kt@mﬁh@%ﬁglﬁm@gs Sm
iseases matoid arthritis (Tisch R, McDevitt ..Proc Natl Acad Sci
0TS B} ST A8 TR AFIS, AT S Ese s PSR G e
ordivegesmysteanic.|Lppds epjireiintotusli®attahiS Kofl upumie89817 active
in&%éﬁ&@w&@%@ ﬁ@ﬂ@@%%s@x@@ﬂgwﬁﬁlﬂgﬁﬂm@yﬁﬁ}gﬁ%ﬁf §iis, li

pancreatic diseases, pancreatic autoinunune diseases, Type mbe%iéd
raetitaptoliquithporiepisareleesisantt widiiam Fakibeem anay; inpsier. Al
fotlissiates; Ru@inaauiResinyieididisrasts ciaeswlisnass (RakalaSrekat,
01Ll\/l((ﬁ)l Cesunllftpodocrinol 1993 Mar;92 (1):77); ovarian diseases (Garza KM. et

a ,rjuﬁleprodnlmmunol 1998 Feb;37 (2):87), prostatitis, autoimmune

prostetitisatexamdersRiBledvaty Uhdidg\p@0:1087 DedEDtian8eB)delivery,
piRRivaland; SndkemeiaviRImUn BRNg aREvIRtRY adfome. Type |

autoinumune’polyg_lartdular syndrome (Harn T. et at, Blood. 1991 Mar 1;
77 (S EEERlnbGs gicararsabdedy cavivivhea mdurdibgreal debizasega
thmultiple selerbsisiieauditis; embicnaesritigi(SgderaitamnsMyatate LREFPlof

Neurosurg Psychiatry 1994 37 May;57.(5):544), myasthenia gravis
sSSP MRS BB Siharoucea
dedypreetro i qli-lie ragstnt axddSnietratioP ribcolldt he at: SsaUnSAL2OGE Nian? 1508

: argdi culay,dj , Cakdia ' ity in. § as'
ek £ e R LML B o
RS IS IS0 By SRR AR [htifselrie exethpsTashes:, sips, Brseu d89dng
giviRy okai 8r4 1S4 s atiRetpethpalynploeytRIB tOMMUBIN ¢ BRALASS
fDAHF;.ﬂe gg,iglirallémmunl?l 1998;11 (1):9), hemolytic anemia (Sang' S. et at,

A Hernatol Fo87aNtar 74 (3):139), hepatic diseases, hepatic

autoimmune diseases, hepatitis, chronic active hepatitis (Franco A. et at,

din Immunol Irrununopathol 1990 Mar;54 (3):382), biliary cirrhosis, primary

10 biliary cirrhosis (Jones DE. Can Sci (Colch) 1996 Nov;91 (5):551),

nephric diseases, nephric autoimmune diseases, nephritis, interstitial

nephritis (Kelly CJ. 3 Am Soc Nephrol 1990 Aug;1 (2):140), connective

tissue diseases, ear diseases, autoimmune connective tissue diseases,
Artoimmiine ear dicaace (Voo TT at at Cell lmmiinol 1004 Arin-187
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Is Dec 29;830:266), skin diseases, cutaneous diseases, dermal diseases,
bullous skin diseases, pemphigus vulgaris, bullous pemphigoid and
pemphigus foliaceus. Examples of delayed type hypersensitivity
WB'&’[H‘? BHE re not limited to, contact dermatitis and drug e
Exampll?as of types of T lymphocyte mediating hypersens|t|V|tL)é}pfr}l%I’zlﬂ’dﬁé""bgat2
are 20 not limited to, helper T lymphocytes and cytotoxic T lymphocytes.
Examples of helper T lymphocyte-mediated hypersensitivity include, but
are ﬁidtel|mﬁadlﬁdpi{hIdmha@ygeginﬁﬂtaﬁeﬂdﬁmr@elﬁgﬁlwm l%bgar 01'
a@@go%{te |ated hypersensitivity. Autaim eases 25Inclyd
o A AR S N, SHRE U R Flneadlese
buffianegantdlseadies n@é{s@ﬁ@m@slﬁn@i disatsel, vitdneppsdigedder, in this
cabenatic diseasgs.naiplagicatidisersas, muscula disrasean NGPREC elis

dlseases diseases related to r?é)roductlon connective tissue diseases

admipEsintit s Bereiath plehio PR HHITRECEaf o ba selsRe il Hes
minctuce, ottaedin climitethtoSfingthelogaleingis-thMbtatiewn E. et at,

Lup 13 rd mfarctlon arala 0. L

199;?%1 éé%%%%ﬁ é t%lrosﬂélg;%(sq%%ncggﬁ Ot a at, \(f]upu{s Td@ﬁ 7 upp?
engas%a’t@) Omr@géa@frdst@ reifte b Hrageksteleakafem’ hamersaldamadalions.

Asyadkarme (Branialnitnghab.bian KINIWASHRNRGN; 2000 e 2Tt
Caé gg % %6% antj-fac or 38 VIIl autoirnmune disease (Lacroix-Desmazes

TG el R0, 56 & f%‘?ﬁteﬁéeréﬁ%ﬁdl’s'}ﬁ?ﬁn YREKel
chilisg litisfidrostibp epblangitisoC hiligaad Sisaligssyrtdyne; may bc:
il e r C rulone hr|
usg%q%\nn Me Iﬁeglragn}éﬁ?ga%% %)%%gl\/%ﬁg g?%%‘é‘?%lontlph%sﬁﬂ&pla
PI8FAitdrome (Flamholz IL et at, J Clin Apheresis 1999;14 (4):171),

antib%éﬂﬂﬂétﬁ@&khﬁ@%ﬁﬂﬂﬁ@d&\@ﬁ@'ﬁ%@e ebMuRiio ok GRIdIR! AR e
thrombo cia F. Ann ha! Med Int.

. 3 (12A):75H (

L 8 SIS L1 E G ARRD S0 Rt o fa B 6 AL gy wieh

alm@)wzw)mmmmmmendcﬁyummxao(airemoweﬂ)quioahd.euk

L | 1997

My;??“?@%%%%ffﬁfﬁ%%é%ﬁ?%ﬁ%@& i 8 AOAR R

cograf th h\?éé‘ﬁ%@(%@éﬁ%gf{@)@mg)%%ntl helper T lymphocyte
autoiGuneraity, (@ﬁﬁ@lﬁ&%}é\&\f@l &l cYatalo BHA WO ARA981L Latdoi@) of active

ey e%\ggr lﬂtmggmun % atodd dise aﬂf&%dugf‘% bute%se n tliimited

0 Fheumatord anthritis (Krenn 3- eeat {19966 235 18'ease
foByrgibnFisshiRo WS Mcbewitt HExaPe; Iﬂé:ﬂ‘ ARenchA$pi pnkiscBidn1964Wan
003935 hdiR%) A A0KYIPSIAG: SRORIILIS (Han V&w&#ffa' S g

Res 2001; 3 (3): 189). Examples of aut0|mmune andular diseases
iniRAARS BB®&re not limited to, pancreatic disease, Type | diabetes, thyroid

disean ﬁiﬁ@ﬁg&iﬁe@ﬁﬁﬂI@Wﬁﬁhtlﬁvéﬂ%twcﬂéﬁﬁuﬁgﬁﬁl@%m%@lﬁ'tés

ashimoto's thyr d|t| |d| de 20 ovarian autolmmunlty
P aﬁ%f?nrrﬁrﬁﬁe %ltln IIBSE)% i ?errafitotry ua% ﬁﬁ'rﬁgnlﬁéeﬁf‘o‘%%ﬁﬁgdawul‘?ﬁg? via
tha seiamehelpolygkaadutplsyhdrasties Biseasesuidchedendbptudaed@br fast
reliehin@UIRIIIAL dlasasesatile RAE caR. WRRHE IBRHERor e
astano L. and Eisenbarth GS. Ann Rev. Immunol, 8:647; Zinunet B
%%@gﬁé@@m%m%@wgbmﬁasﬂma)naas@mngrﬁg»néamm@e
anlisbRserl.Gavesyaiseaser (A @Z@itﬂoﬁ@ﬂ%ﬁsm%%ﬁ Meirky ¢ligbiorth Am

2000 un,: 9tt2 39 Salcésltaé ? Mol Cell Endocrinol 1993 Mar;92

(1):77), spontan SRR AR dhsiasiBs ayontarels g st .tk
adpliviomn mfobﬂ@@d@&m ToMBE¢aR): Eﬁﬁﬂ)askhashmmmmwmidm&iéﬁom&a,
NoRIaLNPR RN A9 7(8):1810). idiopathic myxedema
11(I\c/)lltsumaT Nlplpon Igméiho lﬁ%goiu%@é%l% 175 Qovar aﬂqn{)}(aatﬁof)rﬁtﬁ‘?&ﬁfty

(Garza KM. et at, J Reprod



10

15

20

25

30

30 Inununol 1998 Feb;37 (2):87), autoimmune anti-sperm infertility
(Dielcman AB. et al., Mn J Reprod Immunol. 2000 Mar;43 (3):134),
autoimmune prostatitis (Alexander RB. et al., Urology 1997 Dec;50
(6):893) and Type | autoimmurte polyglandular syndrome (Hara T. et at,
BHGIAYSMar 1,77 (5):1127). 39  Examples of autoimbfii&2006/000832
gastrointestinal diseases include, but are not limited to, chronic
inflammatory intestinal diseases (Garcia Herola A. et at, Gastmenterol
acfeRRIEl 2000aN AN, celiag disaase, (handRbafe-andahacalald
Y. Harefuah 2000 Jan 16; 138 (2):122), colitis, ileitis and Crohn's disease.
sesmaleHEGS Britefitneelan 8t s@rs@sses include, but are not limited

to, autRifumuNe: YUY ahisySkishAis oaRe s Sais vdRhbaitare ok linstteddon of

emphigus vulgaris, bullous pem gi id and pemphigus, foliaceus.
A A R BT i B PRRL e At e,

intlagratitiet, atroininiumiéedhioe-Ruotivledispatitis (firan chzanet Beplippnium

chigHEUN: W%ﬁﬁﬂh&,@&gﬂ%ﬁe&%ﬁhﬁ%%&ﬁm@&@r%ﬁﬁﬂ}ﬁﬁ's
(Jones DE. Clin Sci (Colch) 1996 Nov; 91 (5):551; Strassburg CP. et at,
Dextran wllefobatgorad Jasicrssstiony e @yess)-weabosebaitiisheline,
MbgghatjtisMiMainog:MByldid] e patah A0RAUMIBE (2):32,6) Phaampliegddbline,
utoi ne neuyological diseases in , but are not limited to, 15..
P RO A S R OB AR IS, fm
glyeogdyay chplheintedigiskesnd (@ieis.[Saiumn JaNalets Tediom Swopholne7;

S AR b RARS BRI AU BNIS A AN Y RIg o ddbREV IMmunol
1999; 18 (1-2):83; Oshima M. etal, Ear S Inununol 1990 Dec; 20

(142585 FediBrttRRs ot kb SRk Bt A P e R .
th2 Q0 dva e (B I181Ji ot laoBarbess yingrgiviefans saitasanwhsnehafd bases

neur. hies (Kusunpki.S. Am J.Med Sci. 2000 Apr;319.(4):234
e B R RS B AP R i
sodisen Seidedls ARG 104%): I54 pabsia fledsiastikaiagroyida s e seese

bikREERslaL ABaRPoRBIARSARIASH G SETRBRlabRGRRYANd stiff-man
syndrome (Hiﬁmstra,HS. et at, Proc Natl Acad Sci units S A 2001 Mar 27;

08 (753888  hil-PURFAEE R RGRTREH LsaiigmBayisg B rikaisd by
theetepelad strophibs, femoapliatitiéyRasnyls Stn'siek péphabtifiguamyit iaphic
ARl 3EIGIAS IRy RYIEhARAGEe 3G ISR £8. 13, TOURHE SYRLINS AR 4

autoimmune”polyendocrinopathies (Antoine SC."and Honnorat J. Rev
o5 PR RS SODBY IR A6 N2t Siish AstiFies MediFoirithtes
(N Ofit@)bQEﬁ@'QoEd&Ie&lin%'e@lﬁ@%@%@&%@é@&rﬁmﬁetﬁﬁ&mﬁgﬁm 5989;
; ;.acquired neur otoni thro 0sis multiplex congenita
A el P AN 0 AT 2 U IRy B o 2 U e
Pateuiriftst{8odensiiom V781481 . JINewr phidau rdsulep P sythiatrye4Q9Haddyb 7
cﬂ%&é@ﬂ\%ﬁ&%‘f&’@%ﬁ%ﬁ@é&ve diseases. 40 Examples of

autoimmune muscular diseases include, but are not limited to, myositis,

autoifrHUHE ASBLRisaR RlsAntaryddidgieths Jorarbiiens-eiSeioriag agamis
caMSRANRIBYMAIRAI R0 SRR 3R FRRAMagtyBySelen formers

autoi mugl%éilsea e (Zauli D. et at, h?med Pharmacather 199 Jun;53I
PSR AR, e & O BB IRE R 7 B el B PRRY

- celbtldisnitethtb cribhsitjsharich aytibiyh mlink dateratitaymeplytitsiidelly &d. te

NP NRRIAL 2 ?Qeé%(?ﬁ 1A(czc)(’:)%‘cﬁ%' o a '%’éé’%‘%é‘rPé Sf%‘fb%%iér?%'éﬁ{“ i cefl
Iseases relate tO_ repr(_) uction II"[C c{e, but are npt Imite o,hl’epeate
crEEpiod ST Riesat Mvepaen agpprs ideBinz SeppbiRBing)entration.
It should be noted that plant cells expressing the recombinant biomolecule of
the present invention may be formulated in a unit dosage form (such as an oral unit

dosage form).
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10 Examples of autoimmune connective tissue diseases include, but are
not limited to, ear diseases, autoimmune ear diseases (Yoo TJ. et at, Cell
Immunol 1994 Aug; 157 (1):249) and autoimmune diseases of the inner
ear (Gloddek B. et at, Ann N Y Acad Sci 1997 Dec 29; 830:266).
EQBPRLBE autoimmune systemic diseases include, but arBHot-ARItELs32
to, 15 systemic lupus erythematosus (Erikson J. et at, Immunol Res 1998;
17 (1-2):49) and systemic sclerosis{Renaudineau Y. et at, Clin Diagn. Lab

ImMgRQl128RMas6 {2 1REkGhAY QlrQhaL HIIILN9L RN 1999:1URe
169:107), Infectious diseases Examples of infectious diseases include, but
cappbtlit fifvitaee s lRrb o Aihrashrsialuisedebt ofubadnailffetiislas e
proiddakizse@cute infectious diseases, viral diseases, bacterial diseases,
prot ' itic dise fungal diseases, mycoplasm
iseachany RN e e T LSS AR e

thefapentisallysedestited AmenF gesp hingatiownted dvifialiyifesuén bitrarend Sevdt

culifinitad 46, Oraft SRIBEHON: ENOBIG GraflARieation. skkatylp MRty giggtian,
d h%/%?racute graft rejection, SaC%tEe raft rejection and graft versus host
R SRR (RS HsE s SUC R AHBRIO Aile PG S dE S BOTR Al

degmanmet timitd does asthmsanhives, urticaria, pollen allergy, dust mite allergy,

veno i i _ leray, .chemical allergy, dru
e R i R B R

, 9y, . /, stingin:
b%é%@'ﬁﬁi%hérmﬁﬂifﬁg%ﬁé%?@%mm diseisesimgell cEvmensies
expbaaRael Bssle buhamRUimitRomCalSnMAunly BRNQMRALIAS NS

I’C0m¢ and leukemia. Parti&)ular examples of cancerous diseases but
[

ang, AnHRL KOG (RIS IRLICARIPER  HEEHIbARSHES dRS g daduman.

aré no
Theukenga nigeryyelogiing updeutke misagit fomatunaiiged Aadtehe route of

aAMHEIRGY NGISUKCTIR DRV R R AR RRREMIC EHIRIIR M i ad
basophils, Acute monocytic leukemia. Acute myealomonocytlc leukemia
cafyibe ehnsitdphine indixigranbrpsisndndc g ol rba pasiority sditianodigrins::
FikyInphaelyia deskemia paush-as1AswiesnpTanashs ipglenia Ghignic
A e R e e
ProAdendBersientas, suthindeSivall tellaiivg tanabenidticinglyct/te nuppress
thB08185eaPBALE i c., minimally effective concentration, MEC). The MEC will
vary for each preparation, but can be estimated from in vitro data. Dosages necessary
to achieve the MEC will depend on individual characteristics and route of
administration. Detection assays can be used to determine plasma concentrations.

Depending on the severity and responsiveness of the condition to be treated,
dosing can be of a single or a plurality of administrations, with course of treatment
lasting from several days to several weeks, or until cure is effected or diminution of
the disease state is achieved.

The amount of a composition to be administered will, of course, be dependent
on the subject being treated, the severity of the affliction, the manner of
administration, the judgment of the prescribing physician, ete.

Compositions of the present invention may, if desired, be presented in a pack
or dispenser device, such as an FDA-approved kit, which may contain one or more
unit dosage forms containing the active ingredient. The pack may, for example,

comprise metal or plastic foil, such as a blister pack. The pack or dispenser device
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Ovary, Colon, Sarcomas, Liposarcoma, myxoid, Synovial sarcoma,
Rhabdomyosarcoma (alveolar), Extraskeletel myxoid chonodrosarcoma,
Ewing's tumor; other include Testicular and ovarian dysgerminoma,
Retinoblastoma, Wilms' tumor, Neuroblastoma, Malignant melanoma,

Wi SbtHRifbia, breast, skin, prostate, and 150varian.  OtRET/Hi38%&04832
envisaged by the instant application include hormone and growth factor
deficiencies; dwarfsism, organ (e.gy renal) failure (EPO) deficiencies and

mARSAnparionediealaveleashingscar H1aa.Re %%%%gé%ﬁ&%?ééic

applications. 20 Thus, the recombinant protein may be a diagnostic
IR G ATERPREY BePH 818 WICE LR GriR IR SF Beeh Pyt esreramiRgmitl darrsy
refutthiep chmpiise: aatdeta@fabiesi%oef ﬁﬁa@ma(aaiﬁ);a%;m&ﬁ il vé:j&@ﬂecﬁv%
i I An example of a diagnastic protein/reagent according.to the
o b B s Rn TRt R BBee
adgpigyspativeu Blsle naliseo faBsimm e mzan includuidhidinglapbjeets, by the U.S.
FRdVamanas: amnag;@itteﬁtﬁﬁem&éhﬁtma%g; yepion Wil RGCO PR duct
. apf)arent to one ordinarily skjlled in the art upon examination of the
8o NG R TN ERE A ISP IR0t tdhp e hrrmtiog. RemmiatsdiNg a
pheachcofitinglyarioasdinhatintants aiho aspeeiseliiheapiesantdnypriienes
ineat ' ve and as 30claimed in the claims section bejow
e e S R SR, S R e
abR¥erence is now made to the following examples, which together with the
abover AesEiRte o ks HalRiI e IRY SR ga IR A I BINGIASRIR uses in

Generally, the nomenclature used herein and the laboratory procedures

' Il
thﬁﬁﬁfe@%ﬂ?%ﬂ? BPESERPRYENtion include molecular, biochemical,

micrdiitedo ficabanglte abenitinantiBiAbtdchainies. Sucketeshniguesaisy
. | laj inthe li ture. See, for example, "Maqlecular
S R, Ry S SR e Bl

ofjihg/preritirRisiogymaroh thespaaticaiyseansiicial . Fed cxao9h); thasmzehet
inPdntOEURERBIRE0 GOl MRIR GHEIIR AW erd UMV GY ARG 05y me
SuBa}!ggcriHor.?é ‘Il\/lgré(k%ng (19869)1%; ?ﬁrba, "A Practical Guide to Molecular
EfonIng - Jonn Sl EeBhel NRYTIPoKIEta%s); watson et al.,
"RecBrabipkatdD Nilty StietifiovAivte riegntB doksedNesny ol tRitenetdl the
prt€dRinREReME AR RIS, L2 BRiRlgHy Manual Series”, Vols. 1-4, Cold

Spring Harbor Laboratory Press, New York (1998); methodologies as set
forth i lgrgneaty NisessessoBigpse BB ar oot draitad 381 ¢lrsns; 1o f@58ato
diseéR D AcikalhBinlogyiAdlsaheratory Handbook", Volumes I-1lI Cellis, J.
E. e&i. 9%%% "C%J,rrent Protoqols‘i’n Immunology” Volumes I-11I Coligan J.
E., ed /(884 Bt BE LS TRHES I R4 mmunology” (8th
Editibpumbpletdn BrpasrpeitiMoywalkvGT (b804eMishellimnddShiigi (Bgs),1
waplenigd;Met iR C r 4nology” H, Freemap and Co., N
hy\r(%grék (lQSb ; a@gﬁib?é 2 m%ﬁégn}c%%%hys Fevggtefﬁysff\%ﬁeynaéglc%bgj 'r%eth?y
By BERRE LI ci dREE iR r A ResREiTHY o entindy UnsdRind Nomesiaiotions;

in3:889,453)R:8bR#HE21 3,7R06813358 DD 8AY Dhkdiaid %g%g%fnsitivity

'an§’§%654; 3,935,074; 3,984,533, 3,996,345; 4,034,074, 4,09

219; 5,011,771 and 5,281,521; "Oligonueleotide Synthesis" Gait, M.
J., edygedssh)inidadiechiuiddtybiviizatiohh8athes, B. D., and Higgins S.
-J.,e (3280 N enkiARNRCERNON. & slation’ Hames, B. D., and
Higg?r?épgs. J., ds.e 1(11984{?;; "Animél%e%gﬁ?ﬁﬁémﬁggﬂhéﬁuﬁ{a?ﬁl%ac%seases’
rhey BRIt HIOGBIRIEY disfasesdrErmmed" abritise <K ¢1088); A RiacHstbl

HiGujdento Motesulas Gloring sRedaki B -arﬂ%@@é&%}g)ﬁ&%ﬁp@&iﬂ/oswmel ot

Enzymalogy" Vol, 1-317, demic Press; "PCR Protocols; A Guide To
e Ak A 5T Rl rckes SPGB O RO seases
syNranshdupes adrythematosus (Erikson J. ef al, Immunol Res 1998;17 (1-2):49),
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30 "Strategies for Protein Purification and Characterization - A Laboratory
Course Manual" CSHL Press (1996); all of which are incorporated by
reference as if fully set forth herein. Other general references are provided
throughout this document. The procedures therein are believed to be well
Wr?o%/@%fmﬁ@ art and are provided for the WO PCT/IL2006/000832
2007/010533PCT/IL2006/000832 43 convenience of the reader. All the
information contained therein is inggrporated herein by reference.

scEXAMRLELBG SR AGURUIALIARER, MOYse iV lﬁfﬂigggm'nif&%ﬁgowiggg

carrot cell culture expressmg same Animals, Materials’and Experimen

Mg derlirbs s BB A 1 hite 280 derso P cdinsidpadintares,
glala??gsam@mm y @fgthagsgagaé,eﬁﬁiﬁﬁea{@s%dm{ﬁ@n' QQIF%a%},?QﬁH%Qt]@F@yge I
. ] ne S.34) W sSunp-c ed Into a plasmi .
dl%%er%%gi r%l%mﬂ% %E?R -?gr%) SEH gks%lsg na nﬁ(‘:}’ FEh e?i?gb?a%g’gs %%Ri‘é\%]ag@as'iléymld
digiaeselaiipsangenbyd dreavess biarecradjeting €ypakficnhobacen] Metab
crhitioasedn A60eR.89995Hs, Bi&%?s&iiél%'i%li@&u&%ﬁtﬁ%%ghdl (hyrojits

tained the 358 promoter from Cauliflower Mosaic Virus ollo

co
@Wgﬁ%‘&&b%@&%iﬁjé CrvRAPehidg fParsiatiétal EranerHdiinaein’s
thbiie S'@ngodheNoctopine NyphiaSedeimizor 588venes: fiam, myxedema,
. cterium tumefaciens was inserted. The cassette was removed from
ldt%%g?r?t%mt% gg %t%m\?ec{%frﬂglﬁrgﬁigaéstegﬁfﬁ% % kR ve ét905§ K‘gﬂﬁ;{?{g/c s 1759);
AYRETEPARE dORERE ibhfedisnttsy, thietP Tiagesve wiivien bydthemmsp(GrIeiarM.
et 26T ransforation,anck i%@@ﬂ%ﬁ?j’ﬁ%ﬁ ﬁ?lﬁlfom%ec%u@é?gr%{] SliI%‘Qrtiﬁty

cultures were transformed using Agrobacterium. Briefly, Agrébacteria
PR MRS o Tich RREF S SUEEI OB IARHG (D18 oyepeated fecl loss

(Téleatioporation] ariohseletsod; s R0 RN PArQEIeRaYSie@FEO IR )Ses,
Q Ly ith obacteria, and,selected using 60 mg/ml_of
B B B S Pl et a8t
et Blid Sereimmmeb0adarchilild ¢t lbwddhaherin disrmendividual @atis. 7
Nétiah PRI RpPIe S5 dsdeptitied and salecterd. Lallivygre
Rfur}her exg %%% n@%n@’rﬁ%{% quuic%fr%é%ia %Z‘f%gm%%t%r,l ngGCEEB
EXPrELs ?t?y é%t Thldtimp s yveata BT hrdlein@arbisrsosci.
20fke révBopargied By, SDSRAGENtrasaiarsach fo runtiraaly|osR 3utoimmune
[ ignc nd G 1 d using anti-GCD
e e e P
Laipstleriah dargsihrmmo dyndmore d iziBrodoMsidma). Med Sci. 2000 Apr;319

(4):204), paraneoplastic neurological diseases, cerebellar atrophy, pa:aneoplastié

cerebellar atrophy, non-parancoplastic stiff man syndrome, cerebellar atrophies,
progressive cerebellar atrophies, encephalitis, Rasmussen’s encephalitis, amyotrophic
lateral  sclerosis, Sydeham chorea, Gilles de la Tourette syndrome,
polyendocrinopathies, autoimmune polyendocrinopathies {(Antoine JC. and Honnorat J.
Rev Neurol (Paris) 2000 Jan;156 (1):23); neuropathies, dysimmune neuropathies
(Nobile-Orazio E. et al,, FElectroencephalogr Clin Neurophysiol Suppl 1999;50:419);
neuromyotonia, acquired neuromyotonia, arthrogryposis multiplex congenita (Vincent
A. et al, Amn N Y Acad Sci. 1998 May 13;841:482), cardiovascular diseases,
cardiovascular autoimmune diseases, atherosclerosis (Matsuura E. ef al., Lupus. 1998;7
Suppl 2:S135), myocardial infarction (Vaarala O. Lupus. 1998:7 Suppl 2:5132),
thrombosis (Tincani A. et al, Lupus 1998:;7 Suppl 2:5107-9), granulomatosis,

Wegener’s granulomatosis, arteritis, Takayasu’s arteritis and Kawasaki syndrome
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44  Up-scaling in bioreactors - Suspension cultures of selected calli
were cultured in Murashige and Skoog (MS) liquid medium containing 4.4
g/1 MSD medium (Duchefa, Holland), 9.9 mg/1 thiamin 1ICI (Duchefa,
Holland), 30 g/1 sucrose, and 0.1 mg/l 2,4-dichloro phenoxyacetic acid
wﬁﬂ%f{i@ﬁ%pension cell cultures were 5 cultivated in shakifgtEHEAFHEE?
flasks used for inoculation of 10 liter polyethelenee bioreactors, followed
by up-scaling to 100 liter polyethylene bioreactors. The genetically
(Prapaifiedrelsrvent.sulivatesfensgreatrlaronsh Fygl%smmm{ﬁ%%
VIé)l\r/altadministrﬁ?aion -glice were starveg over night (14-16 hr) and then ‘
IVER YO DRRE EERTH SR ISR TS et o) CHEEtOfBWRG Wl

(oo, theygldstanatendlking sneil ovssbhnskthithnimalsraempigiyelyihgitts,

chegmalaisk.Oumalaaeee sncHlicedaliehan sAARNAl. 28R 48
hours. The liver from each animal was reméved and frozen in iquid
glersyarcahtisisresrantic slemgrtirasririsr OSeelobihtibrdriddntisae €Paris).
206851 ﬁaqh)imii%ugﬁgmlgi%a%m%%@d ehﬁiam&é?r-]&f’/%}}l aEl ﬁireghn
oma >d with homogenization buffer phosphate citrate, 1.5,
A6 P ) S CH i SrEF TGP arboie
hegit TRIAT) IRW%&M@QQb%imILCAIW Emj@ﬁihpm@@%nimr HT RV Epadd 5H),
t&%&@?{dp@;ﬁé)%#gﬂ@)(mﬁé@ﬁ SREPRAP N0 G6: SPBBI AL 1 4 (2114,

centrifuged at 00 g for 10 minutes at 4 C. The supematant wa
hegaetite da iR e ubt alitiFrpemiar e Jofiture ahalysisk

L}:jﬁipﬂii@ifgb?gsilliﬂ% qg@&%&g%g&ﬁmg&mﬂi %@@&Mﬁ}’é@é@f@l@@&%%ég of
etermin Usin -nitrophe Yi-F-D-glucopyranasiae Igma) as .

N S R i e
((urs %<Toleon Xe100, Gid2®atigollitinpaalraonldte;2Asgay hasqbireldimes
(ahiRrey HluRaNSHBCIata VOIUME ALar 2880 HS 9138 421950 ;éﬂr%ga@lﬁ%{ne

.of sample, incubated with assay buffer and substrate added to fi

digcseL Rt AR e g BYeriLS RO aeERsITEr Seesals sxrdpimevdiist
Erenadyid Anch 301snisr dhiauail o s wag potlednio fireh SaP IR immune

Activity was measured by the rate gf product (p-nitrophenyl;. pNP) .
SIS A G SR e
hepotte guipdmmung Gibcesgsressivigarrot iophtites Werauddh. id didpattd (2H10
Aag,ggrr_(tzbam? D targatargap; af9 r@&&m&n%&@@? ganerated and,

administered according to the teachings of the presentinvention. As Is
GasagneRbHF R AP I AP hetivity wo

20071920333 CT /tkRG06IRRABRZ G s ety enonas,seanitellawinehRed to,

) o : : . ) o
O R RN B A M e S B gt v
S dalivery orpldititecombinantgtowith fietasonesfiv@hirtautoimmune diseases,
sydiRaphysectontiggiosus (Datta SK., Lupus 19987 (9):591), glandular diseases,
glandular autoimmune diseases, pancreatic diseases, pancreatic autoimmune diseases,
Type 1 diabetes (Castano L. and Eisenbarth GS. Ann. Rev. Immunol. 8:647); thyroid
diseases, autoimmune thyroid diseases, Graves’ disease (Sakata S. er af, Mol Cell

Endocrinol 1993 Mar;92 (1):77); ovarian diseases (Garza KM. ef al., J Reprod Immunol
1998 Feb;37 (2):87), prostatitis, autoimmune prostatitis (Alexander RB. ef al, Urology

1997 Dec;50 (6):893), polyglandular syndrome, autoimmune polyglandular syndrome,

Type 1 autoimmune polyglandular syndrome (Hara T. et al, Blood. 1991 Mar 1;77
(5):1127), newrological diseases, autoimmune neurological diseases, multiple sclerosis,

neuritis, optic neuritis (Soderstrom M. et al, J Neurol Neurosurg Psychiatry 1994
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rats The ability of plant cells to systemically deliver recombinant ITCH
through the Gl tract was examined in hypophysectomized rats which do
not express endogenous 10 growth hormone, rendering analysis of hGH
levels more simple and accurate. Experimental Procedures Plant cell
B pUratidre2 Tobacco BY-2 cells producing hGH were prodbfeE& 24180 as32
inducible RNA Dependent RNA Polymerase enhanced stable cell
expression system. The system was built into two plasmids. The first

Mggﬂ”dﬁ')%zﬂeﬁl%&ﬁeﬁxée&ﬁ%%%sf&%-ﬁﬂ 9enge ynder ihg, GONrAleRf Kig.no

5 promotér and a hygromicin selection followed by an TRES (internal
(1fd¥ometitaragsrismnmy. (Hitrwise bh e s Piee felphaat SsidhS A 2001
M@nﬂmzqd)@mgemlé%&&w NEssed - &:ﬁmmwvgﬂmealaéHQe
ret tlon SI ne rthe c mlc
((%%m oter ;ﬁ an mé’utlble A gqueLnl %%t ﬁﬁA?nggn?g }Z@éﬁ
thtbe iplegnTichéoptained &@Mé@ndﬂn@@l\?ﬂé%m 813i5€l Of}éﬁ"ﬁ), anf1~
hel - IORARCRNEI RIERHRAN (EMARIBE RINGT U celeellve-mRtke! 408 1

an the Lad binding site blocking the viral replication machinery. 20mM’
(LiSrdsmelrigdagrrdiaiads- iy Bty prdnidy %ﬁafu’é‘ir@)dﬁ-P) hepatic
d;aa@@éess@m&mrﬁamﬁeleiselﬁer@ngpﬁhhetwaeﬂaé&ﬁ@@lﬁgﬁumﬁr@ﬁb A. et

ht..25Determination se cted usin
Ce g g Cie SN i st e
blﬁ\megslbffﬁﬁ ¢Iamed DA Clin SEWME gdupooF Mbet; %té@ﬁ?pbmthectmm

eéﬂ{ﬁghkﬁd%ﬁ&ﬂlﬁbé WRERd HithAl, nalMeR Y2 Bl s Yﬁ@ﬁgC@JBY 45085,
dltedlg?y Nagata, Toshi Juki; Hasezawa, Seiichiro; Inv, D Springer

Negisa): 1990 dvel 226100 0R088ig BIYBIBIESH %rréﬁ%g%rwtmmmm
C(ﬁBfacirl:rZ 1450) GetsdatiERiinent 3dndiseed Wb BT G.ql, caihmtquw

24 ho, plant ceII n
Guirs t#i %@é wlé?gsgr?eé etlzecF an AX é‘ colfgc%dxv n;her w the rlagt%7
DWe R $aerifced s thrssetg anw@ct@m@?sn @ﬂmabtéiseameaéuﬁeme piin

d@@ge@%emlmgw%aﬁ@%@@@;@q%g lestgekincluded
mus%g{%%ﬁg and s leen. The serum was_separated from the blood. All

orga %&b tﬁ*ﬁ 5??5%)‘@pﬁn]ﬁ}’%‘?’ié‘?%‘l*é"%FP‘]B\‘}’éiquts%fﬁJﬁPén%@aF%

conastrdeastitchby EhdSAyfttheiman growth hormone enzyme |mmunoassay
test tﬁ!gg 1 5Res e
the 4@:’;& ?%db tlﬁr%%gi%él ﬂp%%g%ng%% ngjr?%ﬁres SI n cg}ﬁﬁ& }%{
e Eyateditievelacs e et sard syt TRecor ﬂﬁ@lztmar@eﬁed with BY2 cells

expr%saﬁgﬂ%mapa@n@ﬁﬁi&ﬁﬁﬁ&&@&@ﬁé@ﬁ%&@éﬁwﬂm@ﬁ&ugﬁ{%éﬂm
othe, rats.&r]ﬂ ontrol, fed with BYécnaNe cells) had no detectahle OH levels

iy bl weiieisd-Brastseasites iypdpmpletttnimstipted

hypkesobjpetResults are shown in Figure 2 and summarized in Table |

belo%uto:mmune diseases

Include, but are not limited to, cardiovascular diseases, rheumatoid diseases,
glandular diseases, gastrointestinal diseases, cutaneous diseases, hepatic diseases,
neurological diseases, muscular diseases, nephric diseases, diseases related to
reproduction, connective tissue diseases and systemic diseases.

Examples of autoimmune cardiovascular diseases include, but are not limited to
atherosclerosis (Matsuura E. ef al., Lupus. 1998;7 Suppl 2:5135), myocardial infarction
(Vaarala O. Lupus. 19987 Suppl 2:5132), thrombosis (Tincani A. ef al,, Lupus 1998:7
Suppl 2:5107-9), Wegener’s granulomatosis, Takayasu’s arteritis, Kawasaki syndrome
{(Praprotnik S. ef al., Wien Klin Wochenschr 2000 Aug 25;112 (15-16):660), anti-factor
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Table |1 liGH levels in tissue and serum (AVG results of 2 independen
tests). Treatment Rat# Serum (nhg/m1) Muscle (ng/mg) Spleen (ng/mg)
Liver (rig/mg) BY2 GH 0.5720.00000 57.13324.7840

WO 2607/010333 PCT/IL2006/000832

38
VIHI autoimmune disease (Lacroix-Desmazes S. et al, Semin Thromb Hemost.2000;26

(2):157), necrotizing small vessel vasculitis, microscopic polyangiitis, Churg and
Strauss syndrome, pauci-immune focal necrotizing and crescentic glomerulonephritis
(Noel LH. Ann Med Interne (Paris). 2000 May;151 (3):178), antiphospholipid
syndrome (Flamholz R. et al., J Clin Apheresis 1999;14 (4):171), antibody-induced
heart failure (Wallukat G. ef al, Am J Cardiol. 1999 Jun 17;83 (12A):75H),
thrombocytopenic purpura (Moccia F. Ann Ital Med Int. 1999 Apr-Junjl4 (2):114;
Semple JW. ef al, Blood 1996 May 15;87 (10):4245), autoimmune hemolytic anemia
(Efremov DG. et al,, Leuk Lymphoma 1998 Jan;28 (3-4):285; Sallah 8. ef ¢/, Ann
Hematol 1997 Mar;74 (3):139), cardiac autoimmunity in Chagas’ disease (Cunha-Neto
E. et al, J Chn Invest 1996 Oct 15,98 (8):1709) and anti-helper T lymphocyte
autoimmunity (Caporossi AP. ef al,, Viral Immurol 1998;11 (1):9).

Examples of autoimmune rheumatoid diseases include, but are not limited to
theumatoid arthritis (Krenn V. et al.,, Histol Histopatho! 2000 Jul;15 (3):791; Tisch R,
McDevitt HO. Proc Natl Acad Sci units S A 1994 Jan 18;91 (2):437) and ankylosing
spondylitis (Jan Voswinkel ef al., Arthritis Res 2001; 3 (3): 189).

Examples of autoimmune glandular diseases include, but are not limited to,
pancreatic disease, Type 1 diabetes, thyroid disease, Graves’ disease, thyroiditis,
spontaneous autoimmune thyroiditis, Hashimoto’s thyroiditis, idiopathic myxedema,
ovarian autoimmunity, autoimmune anti-sperm infertility, autoimmune prostatitis and
Type I autoimmune polyglandular syndrome. Diseases include, but are not Hmited to
autoimmune diseases of the pancreas, Type 1 diabetes (Castano L. and Eisenbarth GS.
Amn. Rev. Immunol. 8:647; Zimmet P. Diabetes Res Clin Pract 1996 Oct;34
Suppl:5125), autoimmune thyroid diseases, Graves’ disease (Orgiazzi J. Endocrinol
Metab Clin North Am 2000 Jun;29 (2):339; Sakata S. et al,, Mol Cell Endocrinol 1993
Mar;92 (1).77), spontaneous autoimmune thyroiditis (Braley-Mullen H. and Yu S, J
Immunol 2000 Dec 15;165 (12):7262), Hashimoto’s thyroiditis (Toyoda N. et i,
Nippon Rinsho 1999 Aug;57 (8):1810), idiopathic myxedema (Mitsuma T. Nippon
Rinsho. 1999 Aug;57 (8):1759), ovarian autoimmunity (Garza KM. ef al, J Reprod
Immunol 1998 Feb;37 (2):87), autoimmune anti-sperm infertility (Diekman AB. ef al.,

- Am J Reprod Immunol. 2000 Mar;43 (3):134), autoimmune prostatitis (Alexander RB.

et al., Urology 1997 Dec;50 (6):893) and Type I autoimmune polyglandular syndrome
(Hara T. et al, Blood. 1991 Mar 1;77 (5):1127).
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WO 2007/010533 PCT/IL2066/000832
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Examples of autoimmune gastrointestinal diseases include, but are not limited

to, chronic inflamumatory intestinal diseases (Garcia Herola A. er al, Gastroenterol
Hepatol, 2000 Jan; 23 (1):16), celiac disease (Landan YE. and Shoenfeld Y. Harefuah
2000 Jan 16; 138 (2):122), colitis, ileitis and Crohn’s disease.

Examples of autoimmune cutaneous diseases include, but are not limited to,
autoimmune bullous skin diseases, such as, but are not limited to, pemphigus vulgaris,
bullous pemphigoid and permphigus foliaceus.

Examples of autoimmune hepatic diseases include, but are not limited to,
hepatitis, autoimmune chronic active hepatitis (Franco A. ef al, Clin Immunol
Immunopathol 1990 Mar; 54 (3):382), primary biliary cirthosis (Jones DE. Clin Sci
{(Colch) 1956 Nov; 51 (5):551; Strassburg CP. ef al., Eur J Gasiroenterol Hepatol. 1999
Jun; 11 (6):595) and autoimmune hepatitis (Manns MP. J Hepatol 2000 Aug; 33
(2):326).

Examples of autoimmune neurological diseases include, but are not limited to,
multiple sclerosis (Cross AH. ef al, J Newroimmunol 2001 Jan 1;112 (1-2):1),
Alzheimer’s disease (Oron L. ef al, J Neural Transm Suppl. 1997:49:77), myasthenia
gravis (Infante AJ. And Kraig E, Int Rev lmmunol 1999; 18 (1-2):83; Oshima M. et al,
Eur J Immunol 1990 Dec; 20 (12)52563), neuropathies, motor neuropathies (Kornberg
AJ. J Clin Neurosci. 2000 May;7 (3):191); Guillain-Barre syndrome and autoimmune
neuropathies (Kusunoki S. Am J Med Sci. 2000 Apr;319 (4):234), myasthenia,
Lambert-Haton myasthenic syndrome (Takamori M. Am T Med Sci. 2000 Apr;319
(4):204); paraneoplastic neurological diseases, cerebellar atrophy, paraneoplastic
cerebellar atrophy and stiff-man syndrome (Hiemstra HS. ef af, Proc Natl Acad Sci
units § A 2001 Mar 27;98 (7):3988); non-parancoplastic stiff man syndrome,
progressive cerebellar atrophies, encephalitis, Rasmussen’s encephalitis, amyotrophic
lateral sclerosis, Sydeham chorea, Gilles de la Tourette syndrome and autoimmune
polyendocrinopathies (Antoine JC. and Honnorat J. Rev Neurol (Paris) 2000 Jan;156
{1):23); dysimmune neuro;:athieé (Nobile-Orazio E. et al., Electroencephalogr Clin
Neurophysiol Suppl 1999;50:419); acquired neuromyotonia, arthrogryposis multiplex
congenita (Vincent A. ef al, Ann N'Y Acad Sci. 1998 May 13;841:482), newritis, optic
neuritis (Soderstrom M. et al., J Neurol Neurosurg Psychiatry 1994 May;57 (5):544)

and neurodegenerative diseases.
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WO 2007/010533 PCT/IL2006/060832
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Examples of autoimmune muscular diseases include, but are not Hmited to,

myositis, autoimmune myositis and primary Sjogren’s syndrome (Feist E. ef o, Int
Arch Allergy Immunol 2000 Sep;123 (1):92) and smooth muscle autoimmune disease
(Zauli D. ef al., Biomed Pharmacother 1999 Jun;53 (5-6):234).

Examples of autoimmune nephric diseases include, but are not limited to,
nephritis and autoimmune interstitial nephritis (Kelly CJ. J Am Soc Nephrol 1990 Aug;
1 (2):140).

Examples of autoimmune diseases related to reproduction include, but are not
limited to, repeated fetal loss (Tincani A. et al., Lupus 1998; 7 Suppt 2:8107-9).

Examples of autoimmune connective tissue diseases include, but are not limited
to, ear diseases, autoimmune ear diseases (Yoo TJ. ef al., Cell Immunol 1994 Aug; 157
(1):249) and autoimmune discases of the inner ear (Gloddek B. ef al, Ann N Y Acad
Sci 1997 Dec 29; 830:266).

Examples of autoimmune systemic diseases include, but are not limited to,
systemic lupus erythematosus (Erikson J. ef o/, Immunol Res 1998;17 (1-2):49) and
systemic sclerosis (Renaudineau Y. ef al, Clin Diagn Lab Immunol. 1999 Mar;6
(2):156); Chan OT. et g, Immunol Rev 1999 Jun;169:107).

Infectious clfseases

Examples of infectious diseases include, but are not limited to, chronic
infectious diseases, subacute infectious diseases, acute ifectious diseasés, viral
diseases, bacterial diseases, protozoan diseases, parasitic diseases, fungal diseases,
mycoplasma diseases and prion diseases.

Graft rejection diseases

Examples of diseases associated with transplantation of a graft include,.but are
not limited to, graft rejection, chronic graft rejection, subacute graft rejection,
hyperacute graft rejection, acute graft rejection and graft versus host discase.

Allergic diseases _

Examples of allergic diseases include, but are not limited to, asthma, hives,
urticaria, pollen allergy, dust mite allergy, venom allergy, cosmetics allergy, latex
allergy, chemical allergy, drug allergy, insect bite allergy, animal dander allergy,
stinging plant allergy, poison ivy allergy and food allergy.

Cancerous diseases
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15 EXAMPLE 3 Oral deliveiy of plant recombinant hGCD to rats The
ability of plant cells to deliver recombinant hGCD through the digestive
system for uptake of the recombinant protein into the body was examined

as %{E)Odgs%ribed in Example 1 above. Animals, Materials and Frgerimental
PoE8atiEERats: Twelve Sprague Dawley female rats 10-1 1 HAEREWRE

used. Oral administration: Rats were starved over night (14-16 hr) and
then given plant cell material (ad-libjtum, 10 gr/rat) placed inside the

animek£ages Feallowing 2aciwR halirsrdheplaRtimateriah WA HMayEshaRd,
the animals were given their normal diet. Apimals were sacrificed (3
bl P EASCSGTy A MBI O, 3RS rofp e e not

il liver avigedpleclefkomieackiammdlivasice moviedeandsfrozdamiialiquidite

n -0 il.apalysis, Pr i o] a
R Dbt o MR A LR e

nopipbearErd TkEm i Biddrtertest Aexumhiliatshimmargey érdariemioa Acute

myeRenelingat NHleINigenel dedpEiRLA Y ALY SR8 H-RGL O G Ohg 15
ings of ttle resent inY%ﬂtion. As isgevide t from Figure 3a and 3b, .
111 8; - . e é;g

NE}% Q(IP % OCLYIC 5 i
Ahincieasein XXty Wb SHBA TR thS1iCefUPRILHRSER nSulkia
Clyithi¢hbypebicyfiG CBkawivit)isebmpidiitwing 1droearcaftendf feediigl tumors
{Splee Ynoliver-4d. % 10increasedin atjg. agtivi is aetivity .
Eac i e At R e e L U

Adrarrers B piantre Smbrriht i fpsehHfeetoHisatrRresiasraladder,
Oebifity ofplant celisdentaliver Egbkstectiaeblooghsaugh thadstdractw@sma,

Rhabdomyosarcoma (ah}eolar), Extraskeletel myxoid chonodrosarcoma, Ewing's tumor;
other include Testicular and ovarian dysgerminoma, Retinoblastoma, Wilms' tumor,
Neuroblastoma, Malignant melanoma, Mesothelioma, bfeast, skin, prostate, and
ovarian,

Other diseases envisaged by the instant application include hormone and
growth factor deficiencies; dwarfsism, organ (e.g., renal) failure (EPO) deficiencies
and others.

As mentioned the above teachings can also be used for diagnostic applications,
Thus, the recombinant protein may be a diagnostic protein which may be able of
accuinulating in a tarpet organ(s) and may further comprise a detectable label (e.g.,
GFP), suitable for in vivo imaging.

An example of a diagnostic protein/reagent according to the invention is an
antibody or an antigen binding fragment theteof. Antibodies may be double chain or
single chain.

Additional objects, advantages, and nove] features of the presént invention will
become apparent to one ordinarily skilled in the art upon examination of the following
examples, which are not intended to be limiting, Additionally, each of the various
embodiments and aspects of the present invention as delineated hereinabove and as

claimed in the claims section below finds experimental support in the following

examples.



examined following a single oral (PO) administration of plant cell material.
Experimental Procedures Plant cell preparation Construction of the
expression plasmid - The DNA encoding FSH a and f3 20 chains with
their native signals were sub-cloned into a plasmid containin(%&the 35S

Profiote LRGeS

prom &1%d cauliflower Mosaic Virus followed by the TobA
Virus (TMV) omega translational enhancer element. At the 3 end, the
octopine synthase terminator sequgnce from Agrobacterium tumefaciens
was inserted. The cassette wasygmeyackfrom the intermediate vector and

Iigatig into the, binary vector. ';ghe FSH.25 chain had the Kanamycine
resis %nlg%’gn’fgeﬁ%vd B R NBT o RRAarRPBiF e R Mestister Ende
atihve ESkiiatcivajillvagath éhb irgraniic earssistanice ctakésned by the aphlll

genedliven PYHDEARS ALRALE ﬁgﬁaﬁfﬂmg%s&@%ig‘ﬁ%%%@u?efs%%{ﬁ%éd

_ cells - Carrot cell suspension cultures were transformed Using
np o DRietsriu iz vaieny indéb el aaive rdipshumierte dnigipbsiogierh e
1~eE&hﬂ)iﬂay@on§@4@ﬁq@?orasm , adwlxﬁf @L@gtgfé %ﬁgi\guéﬁlwgm%ined din the

. paromomycin. Carrot cells were trapnsform ith Agrobacteria, anc
e GO Ot ORYAIR 1 I S EoP el S
al g hitstoneTISwment Pristed!s insklideselacBonogme dia amdsdalli \waratailoRved. 1o

g inglividyal c ' i ing lines identified
R e el e e T A

SopsetadiimgrerMandand iRrdisthel Wit mesisabSHide kaMpleguineGigring,
Jthawiland: sripgiNe Ay alRqVe885i - LRamalm ERycatpisine DS bestntific

expressing Jine was.selected usin stern blots and ELISA assays to
A%‘vaﬁ%%ﬁ?%%%egggreé%%n eve s?q%ﬂéieé}%/er NPl W+ & ];%/?ﬁﬁigy
ManeebfarigtimiibtrdtibrColhbed il Hedek bidboats (R 00gy) Mesvey ork (1998);

mediipisisredid Qanlisaplantsarratceligiashdiy osal aayegesBloogh; <3y,
amples were taken predose and at 10, 20, 30, 60, 120 and 240 min

S Hotathg e At S PR Eortob AbaEHS Herdhriis elimgs 111
CELiSA Bising @ KefrotubaCheckchcid MResiiisey" ASSRANITINdolgued,
o SH e e et o LTS B R
Appleton & Lange, Norwalk, CT (1994); Mishell and Shiigi (eds), "Selected Methods
in Cellular Immunology", W. H. Freeman and Co., New York (1980); available
immunoassays are extensively described in the patent and scientific literature, see, for
example, U.S. Pat. Nos. 3,791,932; 3,839,153; 3,850,752; 3,850,578; 3,853,987:
3,867,517, 3,879,262; 3,901,654; 3,935,074; 3,984,533; 3,996,345; 4,034,074:
4,098,876; 4,879,219; 5,011,771 and 5,281,521; "Oligonucleotide Synthesis" Gait, M.
I, ed. (1984); “Nucleic Acid Hybridization" Hémes, B. D., and Higgins 8. 1., eds.
(1985); "Transcription and Translation" Hames, B. D., and Higgins S. J., Eds. (1984);
*Animal Cell Culture" Freshney, R. L, ed. (1986); "Immobilized Cells and Enzymes"
IRL. Press, (1986); "A Practical Guide to Molecular Cloning" Perbal, B., (1984) and
"Methods in Enzymology" Vol. 1-317, Academic Press; "PCR. Protocols: A Guide To
Methods And Applications”, Academic Press, San Diege, CA (1990); Marshak et al.,
"Strategies for Protein Purification and Characterization - A Laboratory Course .
Manual" CSHL Press (1996); all of which are incorporated by reference as if fully set
forth herein. Other general references are provided throughout this document. The

procedures therein are believed to be well known in the art-and are provided for the
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EXAMPLE 5 15Lypholyzed carrot cells express maintain intact GCD
levels and activity The ability of the plant cells of the present invention
to maintain activity following dehydration was determined. Experimental

Procedures A hundred grams of carrot cells expressing GCD
Brogiédd'3E described in 20 Example 1 above were lypholyZet kA /000832

tested for specific protein expression and activity (see Examples 1 and 3
above). Lysate preparation - 5@img dry cells were extracted with 1 ml

coaxtidetian diuffier pidei . 2 AROHMi plasphatedouialcd 1 &an 20MibEaRkAd
he%ggm% %_e-eiscorbic acid, 1% Triton X-100). 25Determination of GCD

expressmnegf/eWestern blotting - For Western blotting, protein extracts
were separated by SDS-PAGE, transferred to a nitrocellulose membrane
(Amersham Life Science), an&&tFddidcted using the anti-GCD

agilwdies: o 4 GROR) AR 8RR)HIRASRIER WIS G BLARIHARDI
HRP secondary antibody (diluted 1,15,000) (Sigma). 30Results Figure
5 shows GCD expression in RHSKZed Biant cells versus fresh cells.

Protefrioali, WagdimteddtigtalipratzihProeaduement by Bradford. As

showgrihepomels ©FGGP £2RMe%Sl0R,in the dry preparation were similar to
those of the fresh WO 2007/010533PCT/IL2006/000832 49 preparation.

Totaf (rBt&Hilirrer& ff&tes was measured and the amount of active GCD

in bodrdymonlyz oA apdijeehion psalrs- WascuauaiatoRasUs B TTC
cl%rgeg%é% é@g%%?eﬁ éfn Qe ] gl BRI e W L G B ePnSentration Pl
targeting signal from the drabidopsis thaliana basic endochitinase gene, and the
vacuolar targeting signal from tobacco chitinase A. At the 5' end of the open reading
frame, the plasmid contained the 35S promoter from Cauliflower Mosaic Virus
followed by the Tobacco Mosaic Virus (TMV) omega franslational enhancer element.
At the 3' end, the octopine synthase terminator sequence from ‘Agrobacterium
tumefaciens was inserted. The cassette was removed from the intermediate vector and
ligated into a binary vector. Kanamycine resistance was conferred by the NPTII gene
driven by the nos promoter.

Transformation and isolation of carrot cells - Carrot cell suspension cultures
were transformed using Agrobacterium. Briefly, Agrobacteria were transformed with
the above GCD containing vector by electroporation, and selected using 30 mg/ml
paromomycin. Carrot cells were transformed with Agrobacteria, and selected using
60 mg/mi of paromomycin in liquid media. Transformed carrot cells were plated on
solid selection media, and calli were allowed to form from individual cells. High
protein-expressing lines were identified and selected. Calli were further expanded and
transferred to liquid media '

Determination of GCD expression by Western blotting - For Western blotting,
protein extracts were separated by SDS-PAGE, transferred to a nitrocellulose
membrane (Amersham Life Science), and GCD detected using anti-GCD antibodies
(diluted 1:6500) and a peroxidase-conjugated goat anti-rabbit HRP secondary -
antibody (diluted 1:15,000, Sigma).
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2.582 2.010 Fresh cells 2.799 2.505 Thus it is evident that dry
preparations of the present invention maintain their biological activities.
Altogether, the above results demonstrate for the first time the ability of
non-isolated plant expressed recombinant protein to move across the Gl
Yadtant%ééumulate in internal organs. 15 It is apprecidted g 6/000832
certain features of the invention, which are, for clarity, described in the
context of separate embodiments, /nay also be provided in combination in

a svg&m@%'ms%&&w%%éfnm{'eﬁm%@% S ‘é‘ V&é}%%z&hﬁf

o are, for breV|ty, described in the context of a single-embodiment, may also

s%ﬁaﬂa{éi%#lm*é‘nyl%ﬁ%@%%@wﬁa%mw Rigdough

(mmem;emlmmdmas begi @ﬁ&@mbﬂztwwwﬂagmw@ wgﬁlél&mse, and 0.1
- i’n?oﬁg iment ts th reof it (I% %wde Hg at many, ag%rnatlves ifications
&h S e TR

varla ons %13 pparenatctl
cujfiteirgeis ﬁﬁﬁéﬂdﬂlgrgdenaw% Hagls atetdatiesumiddifidatiblisardyvribtions

bidhatfalk withia e wrla@egiﬁga% smei@éﬂhﬁoa@ﬁ%%dbq@moﬁ" The

Eubl iiatlons patents and patent applications and GenBank Accession
s HRsiiEhedls e splihe ‘ifb e HREERS iERWorarslsinithele

biemnticety by reference |nto the specification, to the same extent-as if each

indiv | licati nt Qr atent IlcatJo ccession
numt@éﬁw@g?@ 2’6%% ifically and mdwic % Y/th %%%"H’éf orated:

plapsregh WF@P@#@ie@dmnadautwammlmm |d‘émt&ma1gotwof1wuysreferehme

maRthis-applisaton shalknokbs Aensiuesas %ﬁ%{ﬁél"d}e@“%&‘dﬁﬂ were
sa(frée J;f‘% is avai bIe as prior art to the present invention. 50 Claims

thttive tbcﬁ’@éd clfs BehrdsBtca BisidfeNiga cade animal was
remeserhividditzsh imiapidipiregalasiasidaser 7ote manufasiise of a

mediﬁﬁép&%&im{ 5? RUFAMS Q&fgﬁles: Each liver tissue sample was washed with
0.9 % NaCl and homogenized with homogenization buffer (60 mM phosphate
citrate,1.5 % Triton X-100, ImM PMSF) 5ml buffer per gram tissue using a ULTRA-
TURRAX T 25 basic IKA-WERKE homogenizer at low speed (11,000-13,000 1/min)
for 45-60 seconds, on ice. Samples were centrifuged at 10,000 g for 10 minutes at 4
°C. The supernatant was collected and divided to aliquots and frozen at -70 °C for
future analysis,

In vitro glycosidase activity assay: Enzymatic activity of prGCD was
determined using p-nitrophenyl-B-D-glucopyranoside (Sigma) as a substrate. Assay
buffer contained 60 mM phosphate-citrate buffer pH=5.5, 0.15 % Triton X-100, 0.125
% sodium taurocholate. Assay was preformed at three dilutions in total volume of 5.5
ml using 30, 12, or 6 microliter of sample, incubated with assay buffer and substrate
added to final concentration of 4mM. Every 15 min, 970 microliter of each sample
were removed and 30 microliter of SN NaOH was added to each sample. Activity was
measuted by the rate of product (p-nitrophenyl; pNP) formation, detected by
absorbance at 401 nm (Friedman, 1999), -

Results

GCD-expressing carrot cultures were used in order to test accumulation in a
target organ of a recombinant protein generated and administered according to the

teachings of the present invention. As is evident from F igure 1, peak of GCD activity
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prevention of Fabry's disease in a subject, wherein said medicament
comprises said tobacco cells and is formulated for oral or mucosal N
administration. 2. The use of claim 1, wherein said biological activity
of said recombinant human alpha galactosidase is not the elicitation of an
Y8 edhonse for vaccination. 10 3. The use of any” bF CleApHe L0872
2, wherein said alpha galactosidase is a high rnannose protein. 4.
The use of any of claims | to 3, whgrein said alpha galactosml_ase is

in Ghécaovlaied with gndeseresidus: &?5@3&3&%%a%§%%8i{;ﬁ%;:§)m%ﬁ

wherein said cells comprise a substantially intact cel Se o

_aCté‘HV)of"ElPéﬁrW&‘i‘% gipret e dedchRpwms e losipsardiaby intact cell

membrane. 7. The use of any of claims 1 to 4 wherein said tobacco plant
cells comprise 20a substantially intact cell wall and cell membrane. 51

8. The use of any of claims 1 to 7 wherein said tobacco cells are isolated
cells. 9. The use of any of clafXd M &8 Jvherein said cells are dehydrated

CRPASESRery of plant recombinant growth hormone (hGH} to hypophysectomized
rats

The ability of plant cells to systemically deliver recombinant hGH through the
GI tract was examined in hypophysectomized rats which do not express endogenous
growth hormone, rendering analysis of hGH levels more simple and accurate.

Experimental Procedures

Plant cell preparation - Tobacco BY-2 cells producing hGH were produced
using an inducible RNA Dependent RNA Polymerase enhanced stable cell expression
system. The system was buiit into two plasmids. The first plasmid carried the
repressor- the Lacl gene under the control of the 358 promoter and a hygromicin
selection followed by an IRES (internal ribosome integration site). In the second
plasmid, the plant codon optimized-hGH gene (SEQ ID NOs. 1-2) flanked by the
native leader and the ER retention signal was cloned under the control of a
subgenomic promoter of an inducible RNA Dependent RNA Polymerase. In addition
the plasmid contained the RNA Dependent RNA Polymerase {(from TVCV-tobacco
vein clearing virus) an IRES-NPTII selective marker gene and the Lacl binding site
blocking the viral replication machinery. 20mM IPTG was added to the cells carrying
both plasmids, inducing GH expression. Expression levels ranged between 50-700
pté/gram fresh weight.

Determination of recombinant hGH uptake was effected using ELISA for hGH
in serum and organs of rats fed with hGH (GenBank Accession No. P01 241).

Two groups of n=4 rats - hypophysectomized Sprague Dawley were fed with
(1) native BY2 cells (- Tobacco BY-2 Cells, Edited by Nagata, Toshiyuki; Hasezawa,
Seiichiro; Inz>, Dirk Springer 2004 ); and (2) BY2 cells expressing GH (By2 Icon
repressor (B5.1+21450) GHs Nat ER line 18 induced with IPTG.

"The rats were fed ad-libitum for 24 hours plant cells only (no rat chow).
Foliowing 24 hours the rats were anesthetized and blood collected, after which the

rats were sacrificed and their organs collected for hGH uptake measurement. Organs



10

15

20

25

5cells. 10. The use of any of claims 1 to 9, wherein said dehydratgd ce!ls
comprise an excipient. 11. The use of any of claims 1 to 10 wherein seyd
tobacco cells comprise totobacco plant cells. 12. The use of any of claims

1 to 10 wherein said tobacco cells comprise tobacco cells obtained from a
Yoh AU ¥aRine. 13. The use of any of claims 1 to 12, wherBfiTd&ia06/000832

recombinant alpha 15galactosidase is not immunogenic in said St_iject.
14. The use of any of claims 1 to 14, wherein said alpha galactosidase

cotienrhib iflelieletbehiadjvieredy splegnelissueef sadrsuhiectialawINg m the
gLt SRS o
wEsNTRRed ADRINGS TRIATO N ORI IOLD64 GALnY: AGTEassay test kit:
Bi%@&ﬁ%%ﬁ@%’hﬁ%o&lﬁ@ﬁ@ﬁm <160> 4 <170> Patentln version 3.3

Results

One out of the 4 rats fed with BY2 cells expressing GH exhibited significantly
elevated levels of hGH in the serum. Two of the 4 rats fed with BY?2 cells expressing
GH had significantly elevated levels of GH in their muscle. All other rats (control, fed
with BY2 nafve cells) had no detectable GH levels in the serum or muscle, in
accordance with their hypophysectomized phenotype. Results are shown in F igure 2

and sununarized in Table | below.

Table ]
hGH levels in tissue and serum (AVG results of 2 independent tests).
Serum Muscle
(Freatment _i Rath Itnpg/ml) (ng/mg) |Spleen (ng/mg)iLiver (ng/mg)
1 0.572 0.000 0 0
7.133 24,784 0 ()
9 (0.219 0.000 0 0
BY2 GH 46 0177 58.266 - 0 0
8 0.012 1.010 IN/A 0
19 0.000 2 (055 N/A 0
33 0.000 0.760 N/A IN/A
BY?2 - 32 0,003 ().265 INJA NFA
EXAMPLE 3

Oral delivery of plani recombinant hGCD to rats

The ability of plant cells to deliver recombinant hGCD through the digestive
system for uptake of the recombinant protein into the body was examined as
described in Example 1 above.

Animals, Materials and Experimental Procedures

Rats: Twelve Sprague Dawley female rats 10-11 weeks were used.

Oral administration: Rats were starved over night (14-16 hr) and then given
plant cell material (ad-libitum, 10 gr/rat) placed inside the animal cage. Following

two hours, the plant material was removed and the animals were given their normal

~ diet. Animals were sacrificed (3 animals at each time-point) after an additional 1, 2, 4
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<210> 1 <211> 672 <212> DNA <213> Atrtificial sequence <220> <223>
Synthetic codon altered construct coding for the human growth hormone
<400> 1 atggctactg gatctaggac ttctcttctt cttgctttcg gacttctttg tttgccatgg 60
clttcaagaag gatctgcttt cocaactatt ccactttcta ggettetcga taacgctatg 120
Wé’ai?&%%][ %ﬁglagggttca tcaacttgct ttcgatacct atcaagagtt tgagghghEr 800832
tacattccaa aggagcagaa gtactctttt cttcaaaacc cacaaacctc tctttgtttc 240
tctgaatcta ttccaactcc atcaaatagg gaggagacce aacaaaagtc aaaccttgag 300

acilCaggasicirastifkiciiatigaaciC taactacaostAaleRAHGEIAGPR Grozen in
liquid nitrogen and stored at -70 °C until anaiyéis.

Preparation of of spleen and liver tissue: As described in Fxample 1.

Results

GCD-expressing carrot cultures were used in order to test accumulation in
target organs of a recombinant protein generated and orally administered according to
the teachings of the present invention. As is evident from Figure 3a and 3b, an
increase in GCD activity was observed in the liver and spleen tissues with the peak of
GCD activity seen following 1 howr after of feeding (Spleen-26 %, Liver-44 %
increase in enzymatic activity). This activity reverted to normal levels 4 hours

following feeding.

EXAMPLE 4
Oral delivery of plant recombinant FSH to hypophysectomized rats
The ability of plant cells to deliver FSH to the blood through the GI tract was
examined following a single oral (PO) administration of plant cell material.
Expériniéntal Procedures

Plant cell preparation

Construction of the expression plasmid - The DNA encoding FSH o and f§
chains with their native signals were sub-cloned into a plasmid containing the 358
promoter from Cauliflower Mosaic Virus followed by the Tobacco Mosaic Virus
(TMV) omega transiational enhancer element. At the 3' end, the octopine synthase
terminator sequence from Agrobacterium ftumefuciens was inserted. The cassette was
removed from the intermediate vector and ligated into the binary vector. The FSH
chain had the Kanamycine resistance conferred by the NPTII gene driven by the nos
promoter, and the FSH @ chain had the Hygromicine resistance conferred by the
aphlll gene driven by the nos promoter.

Transformation and isolation of carrot cells - Carrot cell suspension cultures
were transformed using 4grobacterium. Briefly, Agrobacteria were transformed with
the above FSH B vector by electroporation, and selected using 30 mg/m}
paromomyein. Carrot cells were transformed with dgrobacteria, and selected using
60 mg/m! of paromomycin in liquid media. Transformed carrot cells were plated on

solid selection media, and calli were allowed to form from individual cells. High
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tctgttttcg caaactctct tgtttacgga gcttcagatt caaacgttta cgatcttctt 420
aaggatcttg aggagggtat tcaaactctt atgggaaggc ttgaagatgg atctccaagg 480
actggacaaa tcttcaagca gacctactct aagttcgata ccaactctca taacgatgat 540
ctcttotta agaactacgg acttttgtac tgtttcagga aggatatgga taaggttgag 600
%&%{’83{{5’ datcgttca atgtogttct gttgaaggat cttgcggatt ctcagdgadly 86600832
gatgagttgt aa 672 <210> 2 <211> 223 <212> PAT <213> Attificial
sequence <220> <223> Synthetic guman growth hormone <400> 2 Met

prétantdipRline XN AIVER iSetisen ArostiendlaBine ety ke@di@Qpanded and
transferred to liquid media. The cells were then re-transformed with the plasmid
carrying the FSH o chain and selected as above using 100mg/ml hyromicine. The best
expressing line was selected using western blots and ELISA assays to evaluate the
expression levels. These were 1-20pg /gFW

Animails and oral administration - Three 11 week old rats (200 gr) were
administered 10 ml/kg plant carrot cell mash by oral gavage. Blood samples were
taken predose and at 10, 20, 30, 60, 120 and 240 min following administration and
FSH concentrations were measured by ELISA using a kit from BioCheck Inc.

Results

As shown in Figure 4, FSH scrum levels increased by at least 5 fold 10

minutes following administration after which they revered to basal.

EXAMPLE 5

Lypholyzed carrot cells express maintain intact GCD levels and activity

The ability of the plant cells of the present invention to maintain activity
following dehydration was determined.

Experimental Procedures

A hundred grams of carrot cells expressing GCD produced as described in
Example 1 above were lypholyzed and tested for specific protein expression and
activity (see Examples 1 and 3 above).

Lysate preparation — 50 mg dry cells were extracted with 1 ml extraction
buffer pH=7.2 (20mM phosphate buffer pH=7.2, 20mM EDTA, 20mM L-Ascorbic
acid, 1% Triton X-100).

Determination of GCD expression by Western blotting - For Western
blotting, protein extracts were separated by SDS-PAGE, transferred to a nitrocellulose
membrane (Amersham Life Science), and GCD detected using the anti-GCD
antibodies (diluted 1:6500) and a peroxidase-conjugated goat anti-rabbit HRP
secondary antibody (diluted 1:15,000) (Sigma).

Results

Figure 5 shows GCD expression in lypholyzed plant cells versus fresh cells.
Protein load was based on total protein medsurement by Bradford. As shown the

levels of GCD expression in the dry preparation were similar to those of the fresh
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151015 Cys Leu Pro Trp Leo GIn Glu Sly Set Ala Phe Pro Thr lle Pro I__eo
202530 Ser. Arg Leo Phe Asp Ann Ala Net Leo Arg Ala His Arg Leo His
Gin 354045 Leo Ala The Asp Thr Tyr Gin Glu Phe Glu Glu Ala Tyr lle Pro
Lys 505560 2 Gin Gin Lys Tyr Ser the Len Gin Asn Pro Gin Thr Bar Len
BOSREES7H7580 Bar Gin Ser lle Pro Thr Pro Ser Asn Arg XEiREGHTR{0832
Gin Gin Lys 859095 Bar Asn Len Gin Len Len Arg lle Ser Leu Len Len lle
Gin Bar Trp 100105110 Len Gin Pyg Val Gin Phe Len Arg Ser Tel Phe Ala

pifparRitslenMeb el 20425, Tt G AR SRFASRBAL ANLYAITYLASBLEN

Len Glu 130135140
ml'b%%l'lﬁhéﬁfged and fresh cell lysates was evaluated. Results are shown in Table 2,

below.
Table 2 .
Total protein mg/mi GCD concentration pg/mi
Lypholyzed cells 2.582 2.010
Fresh cells 2.799 2.505

Thus it is evident that dry preparations of the present invention maintain their
biological activities.

Altogether, the above results demonstrate for the first time the ability of non-
isolated plant expressed recombinant protein to move across the GI fract and

accumulate in internal organs.

It is appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, may also be provided in
combination in a single embodiment. Conversely, various features of the invention,
which are, for brevity, described in the context of a single embodiment, may also be

provided separately or in any suitable subcombination.

Although the invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, it is intended to embrace all
such alternatives, modifications and variations that fall within the spirit and broad
scope of the appended claims. All publications, patents and patent applications and
GenBank Accession numbers mentioned in this specification are herein incorporated
in their entirety by reference into the specification, to the same extent as if each
individual publication, patent or patent application or GenBank Accession number was
specifically and individually indicated to be incorporated herein by reference, In
addition, citation or identification of any reference in this application shall not be

construed as an admission that such reference is available as prior art to the present
invention,



10

15

20

Gin Gly lie Gin Thr Len Met Gly Arg Len Glu Asp Gly Ser Pro Arg
145150155160 Thr Gly Gin lle The Lys Sin Thr Tyr Bar Lys Pita Asp 1/hr
ASn Ser 165170175 His Asa Asp Asp#la Len Len Lye Ann Tyr Gly Len
Len Tyr Cys The 180185190 Arg Lys Asp Met Asp Lys Val Gin Thr The
Len Arg lle Val Gin Cys '195200205 Arg Ser Val Gin Gly Sex Cys Gly the
Ser Gittalaps Asp Glu Len 210215220 <210> 3 <211> 1581 <212> DNA
<213> Homo sapiens <400> 3 atgaagacta atctttttct ctttctcatc ttttcacttc

tectatgatt ateeloggechQ, 9aalicacec aaeecigeline Hansiagr AlRggaiacdecombinant
geteggtggt gigigicgcl 20 aatgeeacat actgigacte Cittgaceee cogacette

htyoceligy: taelteréas0 by chagal Biiglay Rioktatty atggagirgann o
pi%t\%tlgtgc%g%cf qﬁéﬁﬁﬁg%@aﬁ% in a subject, wherein said medicament comprises said

tobacco cells and is formulated for oral or mucosal administration.
2. The use of claim 1, wherein said biological activity of said recombinant

human alpha galactosidase is not the elicitation of an immune response for vaccination.

3. The use of any of claims 1 or 2, wherein said alpha galactosidase is a high
mannose protein.

4. The use of any of claims 1 to 3, wherein said alpha galactosidase is
glycosylated with a xylose residue.

5. The use of any of claims 1 to 4 wherein said cells comprise a substantially

intact cet] wall.

6. The use of any of claims 1 to 4 wherein said cells comprise a substantially

intact cell membrane.

7. The use of any of claims 1 to 4 wherein said tobacco plant cells comprise

a substantially intact cell wall and cell membrane.
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aatcacacgg gcacaggcct gctactgacc ctgcagccag aacagaagtt
ccagaaagtg300 aagggatttg gaggggccat gacagatgct gctgctctca acatccttge
cctgtcaccc360 cctgeccaaa atttgetact tagatcgtac ttctctgaag aaggaatcgg
atataacatc420 atccgggtac ccatggccag ctgtgacttc tccatccgca cctacaccta
tgcagacacc480 cctgatgatt tccagttgca caacttcagc ctcccagagg aagataccaa
gctcaagata540 cccctgattc accgagecct gcagttggec,cagegteecg tttcactect .
tgcca§cccc6ObAGGa e Qééiil?t’é‘@fctic agégﬁggfrbégﬁge@%% o cells dre isolated
catgggaaggg gtcactcaag660 ggacagcccg gagacatcta ccaccagacc
tgggccagat actttgtgaa gttcctggat720 gectatgetg agcacaagtt acagitctgg
gcagtdacag iRt GCekElgErrso'g g\%%ber% 15?@%3@8%% {E%ég%%d fobacco
¢Stgggcttca ccectgaaca tcagcgagac840 ttcattgccce gtgacctagg tcctacccte
gccaacagta ctcaccacaa tgtccgccta900 3 ctcatgetgg atgaccaacq ctt ct .
ccecattygg %@ﬁﬁt%@f&i@%é@c a 1@@%%@%@@8%%&%%%3}% nprise
aAeaigeatt ggtacctgga ctttctggct 1020 ccagccaaag ccaccctagg ggagacacac
cgoctgetcc ccaacaccat gctctttgcc 1080 tcagaggcect gtgtgggctc caagttctgg
gagcagagtg tgcggctagg ctcctgggat 1140 Cgagggatgc agtacagcca
cagcafgatc aggaaceics tghaceatghegicpgetyg Wibcacegartghacacatigiscchmprise
gaaccccgaa ggaggaccca attgggtgcg taactttgtc 1260 gacagtccca tcattgtaga
t %E&’é?é acgtttt acaaacagcc catgttctac 1320 Caccttggcc acttcagcaa
gttcattert gagaacieec @oagagiugaiastdottoto 13td«@ytesdaatacco cells comprise
acgacctgga cgcagtggca ctgatgcatc atggctc tgctgttgtg 1440 gtcgtgotaa
t%%@tég% @68%%’@0?0%?8%%%'[%@2%&%’[00 tgctgtggge 1500 ttcctggaga
caatctcacc tggctactcc attcacacct acctgtggca tcgccaagat 1560 cttttagtcg
atactatgta a 1581 <210> 4 <211> 526 <212> PAT 213> Homo sapiens
<400>'4-Net LYS H? 'anaﬁgno(f,l]é: ]ngSPﬁetfeﬁiﬁe“{ﬁeer%%rsﬁledn egﬁ%elﬁl ant alpha

gaRktosidase is not immunogenic in said subject.
14.  The use of any of claims 1 to 13, wherein said alpha galactosidase can be
detected in a liver or spleen tissue of said subject following administration of said

medicament.



151015 Leu Ser Ser Ala Gin Phe Ala Arg Pro Cys lle Pro Lys Ser Phe Sly
202530 Tyr Ser Sec Val Val Cys Val Cys Asn Ala Thr Tyr Cys Asp Ser
The 354045 Asp Pro Pro Thr Phe Pro Ala Len Gly Thr Phe Ser Arg Tyr
Gin Ser 505560 Thr Arg Ser Sly Arg Mg Met Gin Len Sec Net Sly Pro lle
HTRIEEETH75B0 Aso His Thr Sly Thr Sly Len Lett Len THEUEG GBS
Gin Gin Lys 859095 the Gin Lys Val Lys Sly Phe Sly Sly Ala Met Thr Asp
Ala Ala Ala 100105110 Len Asn llé Len Ala Len Ser Pro Pro Ala Gin Asn
Len Len Len Lys 11B¥951 35°8Er Tyr Phe Ser Gin Gin Sly lle Sly Tyr Ass
“HTie fREAIE Vil Pro 130135140 Net Ala Ser Cys Asp Phe Ser lle Arg Thr

e

Tyr Hhed yrsAla Asp Thr 145150155160
<120> MUCOSAL OR ENTERAL ADMINISTRATION OF BICLOGICALLY ACTIVE MACRCMOLECULES
<130> 31681
<160> 4
<170> PatentIn version 3.3
<Z10> 1
<211> 672
<212>  DHA
<213> Artificial seguence
226>
<223> Syathetic codon altered construct coding for the human growth

hormone

<400> 1
atggetactyg gatetaggac tteotcttett cttgetticy gacktettig ttigecatgg &0

cttcaagaag gatcoctgeottt ccoosactatt cractticta ggettttega taacgctatg 120
ttgaggoctc ataggctica teaactiget tiegatacct atcaagagtt tgaggagget 180
tacattccaa aggageagaa gtactettit cticasaace cacvasaccte tettighite 240
tetgasteta ttecaactce atcaaatagg gaggagacce aacaaaagtce aaacchthgag 300
cttottagya tctcacttct.tcttattcaa tettggetty agecagtica athoectiaga 360
tetgtbtteyg casacteteh tgtttacgga gottcoagatt caaacgttta cgatetiett 420
aaggatctty aggagggtat tcaaactott atgggaaggs ttgaagatgg atctcocaagg 480
actggacaaa tethbeaagea gacctactct aagttegata ccaactctca taacgatgat 540
gotettetta agaactacgg actttigtac tgtittcagga aggatatgga taaggttgag 600 -
accttectta ggategttea atgtegbtet gitgaaggat ctbtgeggatt ctcagagaag 660
gatgagttot aa 672
210> 2

<211> 223

<2iZ>  PRT

<213> Artificial sequence

<220
<223> Synthetic human growth hormone

<400> 2

Met Ala Thr Gly Ser Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu
1 5 10 i5

Cys Leu Pro Trp Leu Gln Glu Gly Ser Ala Phe Pro Thr Ile Pro Leu
. 20 . 25 30

Ser Arg Lew FPhe Asp Asn ala Met Leu Arg Ala His Arg Leu His Gln
353 40 45

Leu Ala Phe Asp Thr Tyr Gin Glu Phe Glu Glu Ala Tyr Ile Pro Lys
50 55 64



4 Lys Leu Lys lle Pro Leo lle His Arg Ala lieu Gin lieu Ala Gin Arg
180185190 Pro Val Ser lieu lieu Ala Her Pro Trp Thr Her Pro Thr Trp lieu
Lys 195200205 Thr ASn Gly Ala Val Asn Gly LyS Gly Her lieu Lys Gly Gin
Pro Sly 210215220 Asp tie Tyr His Gin Thr Trp Ala Arg Tyr the Val Lys
PREWEHIAZ 225230235240 Ala Tyr Ala Glu His liys lieu GiRPHE A2
Val Thr Ala Glu Aso 245250255 Glu Pro Her Ala Giy lieu lieu Her Gly Tyr
Pro Phe Gin eye lieu Gip 260265270 Phe Thr Pro Glu His Gin Arg Asp the
S HEARAVG RSP HelrSR P 275580285 T et A2 ASn Her Thr His His
Asn Val Arg Lau lieu Met lieu Asp 290295300 Asp Gin Arg lieu lieu lieu
sePEo: His I;r@ggdarhysrvalu.\/&hliﬂag Hnraé«sphB(aﬁS&?&LEBZO
9 2]

Ser Asn Len Glu Leu Leu Arg Ile Ser Leu Leu Lew Ile Gln Ser Trp
160 105 110

Leu Glu Pro Val Gla Phe Leu Arg Ser Val Phe Ala Asn Ser Leu Val
115 1240 125

T¥r Gly Ala Ser Asp Ser Asn Val Tyr Asp Leu Leu Lys Asp Leun Glu
130 135 140

Glu Gly Ile Gln Thr Leu Met Gly Arg Leu Glu Asp Gly Ser Pro Arg
145 150 155 160

Thr Gly Gln Ile Phe Lys Gln Thr Tyr Ser Lys Phe Asp Thr Asn Serx
165 170 175

His Ahsn Asp Asp Ala Leu Lew Lys Asn Tyr Gly Leu Leu Tyr Cys Phe
180 185 186

Arg Lys Asp Met Asp Lys Val Glu Thr Phe Leuw Brg Tle Val Gln Cys
: 125 200 205

Arg Ser Val Glu Gly Ser Cys Gly Phe Ser Glu Lys Asp Glu Leu
210 215 229

<210% 3

<211> 1581

<212> DNA

<213> Homo saplens

<400> 3
atgaagacta atettttteot cittcteoato ttiteactte tectabcakt atccteggec 80

gaaticgece gecocctgeat coctaasago tteggetaca getegatggt gtgtgtetge 120
aatgccacat actgtgacte cttlgaccee cogacctite cigeoctigg tacettcoage igo
cgctatgaga gtacacgeag tgggogacygg atogagotga gtatggggece catecagget 240
aatcacacgg gcacaggeet getactgace ctgeagocag aavagaagtt ccagaaagtg 300

aagggattty gaggggocat gacagatget gebgctotea acateettge cotgteacceo Jed

cetgeceaaa atttgetact tasatcgtac ttetetgaag aaggaatocgy atataacaba - 42¢
atccggotac ccatggecag ctgtgactte técatccgca cetacaccta tgeagacace 480
cctgatgatt tocagttgea caacticage ctceccagagy aagataccaa getcaagata 540
ceectgatte accgagococt geagttggoe cagegteecy tttcactoot tgosagccco 600

tggacateac ccacttgget caagaccaat ggageggtya atgggaaggg gtcactcaag 660
ggacagcceg gagacatcﬁa ccaccagaca tgggocagat actitgtgaa gtteoctggat 720
goctaktgeby ageacaagtt acagtictgg geagtgacag ctgamaatga geottotget 780
gggetgttga gtggatacce ctteceaghge ctgggettca cecctgaaca teoagegagac 840

tteattgeeo gigacctagy tectaccote gocaacagha ctcacceacaa tgtecgoota 800



Pro Glu Ala Ala LyS Tyr Val His Gly lle Ala Val His Trp Tyr lieu 325330335
Asp Phe lieu Ala Pro Ala Lys Ala Thr lieu Gly Glu Thr His Arg lieu
340345350 Phe Pro Asn Thr Met Len the Ala Her Glu Ala Cys Val Gly Her
Lys 355360365 Phe Trp Glu Gin Her Vol Arg Leu Gly Her Trp Asp Mg Sly
WALHEI9 1879375380 Tyr Ser His Her lle lle Thr Asn Lev lieuPRjfHIg0¢/0832
Tel Gly Trp 385390395400 Thr Asp Trp Asn lieu Ala lieu Asn Pro Glu Gly
Gly Pro Asn Trp Val 405410415 Atg Asn Phe TeL Asp Ser Pro lle lle Tel

ctcé‘gpcég aIJagJayesg A%mrté%%;féé% Yi Lys, Gin Pro Wet Phe Tyr His

acagac

Leu Gly His Phe Her Lys the 4 54404% &ie Pro Gl Sly Her Gin Arg Tel
ccag[a);tilgucvaﬁ Atlc_g §cab ii_)g acattzﬁgba‘fgtg%ﬁtttctggct

coagecaaag ceaccctagg ggagacacac cgoctgtice ceaacaceat getetttgee 1080
teagaggect gtgtgggete caagtitetgg gageagaghg tgoggotagg ctootgggat 1140
cgagggatge agtacageca cageatcate acgaacctee tgtaccatgt ggteggotgg 1200
accgactgga accttgeect gaaccooegaa ggaggacceoa attgggtgeg taacthtgte 1260
gacagtcoca tcattgtaga catcaccaayg gacacghtit acaaacagec catgttctac 1320
caccttggec actteageaa gitcattoct gagggetcce agagagtgug getggttgoc 1380
agtcagaaga acgacctgga cgcagtggca ctgatgeatc ccgatggete tgotghtotg 1440
gtegtgctaa accgotecte tasggatyby cctettacea toaaggatco tgotgiggge 1500
_ttectggaga caatctcacce tggchtactoc attcacacct acchgiggea togecaagat 15860
cttttagtcg atactatgta a 1581
<Z210> 4

<211> 526

<E12> PBRT

<213> Homo sapiens

<400> 4

Met Lys Thr Asn beu Phe Leu Phe Deu Ile Phe Ser Leu Leu Leu Ser

1 5 16 135

Leu Ser Ser Ala Glu Phe Ala Arg Fro Cys Ile Pro Lys Ser Phe Gly
29 25 30

Tyr Ser Ser Val Val Cys Val Cys Asn Bla Thr Tyr Cys Asp Ser Phe
35 40 45

Asp Pro Pro Thr Phe Pro Ala Leu Gly Thr Phe Ser Arg Tyr Glu Ber
50 595 50

Thre Aryg Ser Cly Arg Arg Meb Glu Leu Ser Met Gly Pro Ile ¢ln Ala
65 T0 735 BC

Asn His Thr Gly Thr Gly Len Leu Leu Thr Leu GIn Pro Glu Gin Lys
85 90 85

Phe Gln Lys Val Lys Gly Phe Gly Gly Ala Met Thr Asp Ala Ala Ala
100 105 - 110

Leu Asn Ile Leuw Ala Leu Ser Pro Pro Ala Gln Asn Leu Leu Leu Lys
118 120 125

Ser Tyr Phe Ser Glu Glu Gly Ile Gly Tyr Asn Ile Ile Arg Val Pro
130 135 14¢

Met Ala Ser Cys Asp Phe Ser Ile Arg Thr Tyr Thr Tyr Ala Asp Thr
145 150 155 160

Pro Asp Asp Phe Gln Leu His Asn Phe Ser Leu Pro Glu Glu Asp Thx
165 170 175



5 465470475480 Val Val Lea Asn Arg Bar Ser Lys Asp Val Pro Lea Thr lle
Lys Asp 485490495 Pro Ala Val Gly Pie Lea Gin Thr lle Ser Pro Gly Tyr

Bar lle His 500505510 Thr Tyr Lea Trp His Arg Gin Asp Lea Lea Val Asp
Thr Met 515520525

WO 2007/010533 PCT/IL2066/000832

Lys Leu DLys Ile Pro Ten Ile His Arg Ala Leu Gln Leu Ala GIn Arg
180 185 1290

pro Val Ser Leu Leu Ala Ser Fro Trp Thr Ser Pro Thr Trp Leu Lys
185 200 205

Thyr Asn Gly Ala Val Asn Gly Lys Gly Ser Leu Lys Gly Gln Pro Gly
214 215 220

Asp Iile Tyr His Gin Thr Trp Ala Arg Tyr Phe Val Lys Phe Leu Asp
225 230 235 240

Ala Tyr Ala Glu His Lys Leu Gln Phe Trp Ala Val Thr Ala Glu Asn
245 250 255

G5lu Pro Ser Ala Gly Leu Leu Ser Gly Tyr Pro Phe Gln C¥s beu Gly
260 265 270

Phe Thr Pre Glu His Gln Arxg Asp Phe Ile Ala Arg Asp Leu Gly Pro
275 280 285

Thr Lea Ala ASn Ser Thr His His Asn val Arg Leu Leu Met Leu Asp
280 295 300

Asp Gln Arg Leu Leu Leu Pro His Trp Ala Lys Val val Leu Thr Asp
305 310 315 3290

Pro Glu Ala Ala Lys Tyr Vel His Gly Ile Ala Val His Trp Tyr Leu
325 330 338

Asp Phe Leu RAla Pro Ala Tys Bla Thr Leu Gly Glu Thy His Arg Leu
349 345 350

Phe Pro Asn Thr Met Leu Phe Ala Ser Glu Ala Cys Val Gly Ser Lys
355 360 365

Phe Trp Glu Gln Ser Val Arg Leu Gly Ser Trp Asp Arg Gly Met Gln
370 . 375 380

Tyr Ser His Ser Ile Ile Thr Asn Leu Leu Tyr His Vai val Gly Tip
385 350 385 400

Thr Asp Trp Asn Leu Ala Leu Asn Pro Glu Gly Gly Pro asn Trp val
405 410 415

Azrg Asn Phe Val Asp Ser Pro Ile Ile Val Asp Ile Thr Lys Asp Thr
42¢ 425 430

Phe Tyr Lys Gln Pro Met Phe Tyr His Leu Gly His Phe Ser Lys Fhe
435 440 445

Ile Pro Glu Gly Ser Gln Arg Val Gly Lew Val Ala Ser Glm Lys Asn
. 450 455 460

Asp Leu Asp Ala Val Ala Leu Met His Pro Asp Gly Ser Ala val val



WO 2007/610533 PCT/IL2006/000832

5
485 470 475 480

Val val Leu Asn Azrg Ser Ser Lys Asp Val Pro Leu Thr Ile Lys Asp
485 490 49%

Pro Ala Val Gly Phe Leun Glu Thr Ile Ser Pro Gly Tyr Ser Ile His
500 505 510

Thr Tyr Leu Trp His Arg Gin Asp heu Leu Val Asp Thr Met
515 520 525



