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MUCOSAL OR ENTERAL ADM NI STRATI ON OF BI OLOd CALLY
ACTI VE MACROMOLECULES FI ELD AND BACKGROUND OF THE
WORMENTOBB The present invention relates to nmerbods20a61eh0832
conpositions for the adm nistration of biologically
active macronol ecul es and, nore particularly, to the
enetral (e.g., oral) or nucbsal adm nistration of
cul MUGEK A1, DR EPIERA ENDMESISTR ATION OFRIONOGITAVEY
reconbi nant pept AdEI Ve MROUIRPOIBLESLEQr prophyl actic
or therapeutic applications. Innovations in
bi ot echnol ogy have led to a significant increase in
the nunber of pr otei n and peptl de therapeutics and
z dr. t han 84
d for marketing in

the Tlh!el pﬁe@ex&t ahﬁamoan delatemosd @ethod®r gndr @nhpbsitlonBi €&l the
devel oprrent Further, recent advances in genom_ c _and

adpinistesion © t@ewg&aﬂguaéng@cw el aoerei pagiaculaly, to the
r t I

ent i 5 oht B REb AL BlnifRGARATLE RilBlea, PRREREHS ' Sprossing

biqdogeailya antlvmerecombﬁiaat Ipapgdss, dropelypeptidek atford rprgphylactic  or

h devel.o ers nust overcone in order to successfully

thearsy P%Emﬁﬁ@ WSconmpounds into safe and effective

thengreuhddSin didkec Eaveném&h @fgnﬁma\npﬁ.%agaﬁl {08 Mmber
to be destroyed by proteolytic enzynes or, in the case

of @fotclheanﬁupgp@de ﬂmlrmuu@ar angedthen mperomelagslar daA}gSg@n@mttban 84
BB 0 IO 5 3 e B LSS oo

350h@bte sdeeldf clihicgs dev‘&ogﬁné’rﬁs BliftherBedeaimall &aidte in genomic and

therapeutics often quickly lose their effectiveness or
proteyuicr dechpelgaisht a’@o§?‘ﬁ‘§fted¥ﬁ@s eote of%s ippisaset thiotpipgling of
mdePoth 19&15&1% Hrtic %%dlﬂllt%? patient acceptance and

conp I ance, us affecting their therapeutic

us efWibtkems Wlfh' ahachdmbleicsles atypoally Tiosesros tnunﬂuemmf challenges,

nmet ho and pepti de-based dru ver
hofigvatngab R St mat BrGR Bisoae: iy, ©sgsrostully Feteios these
cofrﬁib@ffds' 18RS 538 Andl kS AN therdelifl@U b & eApRtdil€and peptides
primary nodes for adm nistéring nmacrono ecul ar drugs

terfdofo gy destmyed by peetselytic tenéxm%sr e, 4 e edse of éhe higher molecular

ble for atlents n ti The ,obv
WS o8] s GG RnE R s DRt el SR con
exBibit ATEIUBINGE or |Jodt tstdb@lityD fad it CloosHIle ShULL lives. As a result,
developnent to indications in which the need to use
macrpelegde thesansuties atie Auicklytlese el ahisetivpesiepigisairg frequent

GoSRRO L S8 SRR o S L TUALEDE oy o et g and
commhhumdﬁmmaﬁ%ﬂn@nhﬁrﬂmnxmd@sunﬁynaﬂvantages ease and
cony of use, access to extensive volune of

abs 'i?tl(l‘i&é‘“é‘lﬁt'faal%‘ hi gh degree of vascul ari zati on,

rel atpeRb¥ dofMSheliRIdemRt hfleih! 47R: peptide-based drug delivery is by

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

are the primary modes for administering macromolecular drugs for systemic diseases,
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 provides
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natural disposal of inactive, non-netabolized
i ngredients, and nore. Nonethel ess, investigations of
woned7/0adss ni strati on of macronol ecul ar phar nacedriicab&000832
have not indicated satisfactory |levels of efficiency
to match the potential of this route. Sonme of the
obstacles are difficulties2of ingestion of pills and
mangyt hdrantagks: dedsorandl adnvensnce atfi tiset yacedss biboéxighsivd vplume of

active cronpl ecul es. in the tract,. concentratj.on .
abscpty Gubite BB GBS SlorPoUASERs AT He e S el fme,
natuPA'dRRBI1 lof {ndc@le, Ebn MRAAHARES idofedp®, Q8d fARkd Y active

macr onol ecul es. "The_oral route of .a_élm ni strati on of

bi dVangthsless,y imvastigationgbfarmeds ddministggiane aefe dmbgromwldsular

hi gh aci dj nd. eq i.c degra iLon in the stomach,
phaifRenFal b AOC yRRENTF \EAd) 57 A efelsBu db PREL e
potefitiel eMthisaoulee Sonef of e tobsclee aehdiffivaities iof igRewsh bApiletand

tissue. Fijr_t her, .effective concentrations of a
otheg isehl(ggqr@& tigny, dahihly ofduclosisplbe agteve anacrameleeuey in the Gl tract,

. n 1 . A i .
conBBARIE) Bk ANE IO IBR LB SRl by or 1
membrahescd biblégicallyatotive ptacomaedilesr t he environnment in

th d tragct d t b t | dinto .
t e g, ot ofF BB ORT oole EelPEBRlY Atf Sgrmges i
comipBigated Byttveh BRAT A0EG8H had 3hzynidiéSddeYadao® YE kEO B nabie. which

probl ens associated with oral or enteral .
can aegetinptetar aleptoey biolagieallypaative anapsemelaenlescbifors thgy each their
. telns. . se tegies | alent..linkage _ .
el B3 o HIE= eralid EER bR CR, ARG acv
macs@nsletuly ere difitulgso aplikydren shealggemibluines @yeddtered in the GI

tings, encapsul ation, tinmed rel ease formnul ations

track; hiBsieaiecly B dresnpTidecRierise ifeun abiariegnyand/or the
envitdh&iT8n & ﬁ%peg ! t%ﬁ%ﬁgﬁgﬁxk gy aQ{u{)ﬁf' SUELRE] iRb §ﬁ§ EnécQJtine or

active ingredients In condi tions such a
colat oVWedusastrdtegipp@re Ging uaed in tHevpaemacepticap ardasirp no ofrercome

bi ically. ' ts i h formul ati .
the P BOLAC rtiftek Wi GO 1y pribie cdBiirdigndl) apssppeutc
mackéiBoRBEES hchasiNBivtalRs TREsePSRRddic! indRide RBRAIER Bnkage with a

(salicylates id-bile salt-mxed mcelles,

|

carrggiry easfipgreand ﬁ)@lylu ipns (nEhsensitivecopatings, pelymetssandgmulii-taered

coafhjest I%ﬁcﬁ?&lgt? , doue ¥§Eases uﬁtioﬁéﬁ eo%ﬁad%@ﬁ &PiRfems, osmotic
Qe y pro a<>1'6c

f ous “Tocal ’t oxI Ci ens, suc

" conirblldd akiiodly Bbleas] @ic)olledifiedef sloet ioal predat@r redsase of active

. inflanmmtion of tissue. Other strategies tq_inprove

mgrssilgrltsyeﬁrav%lr §PrdiEqns Ruchia  they stoprchicetl e yraget iHpgvever,
pre@98n Y0 LOLRIANF ASfye APL WEbToh SUERIRASPRERE b dnplex and
costéyn pyovessenihiAdsd emplared are tmweka cddhvayesaadd pdretratiohichbdncers

G STRHATE, SHRBUSH Rtts BVRL cCRHPURGR | B for

incr@hsity ap@RE 6B Iley nAebday CHEREOGU 568 CANAGE QASMUS: serious local
efficient delivery of desired biological activity at

toxiche prablgas, tsids e, lophlamritasionp rebrasiane of i thel epithvbamidyearand
inﬂ%x?&rfa lof of tigs%te.u r(?thlmy st?a?engsuiesd%r i%{jprc‘c)’xl/'lei 5rgplie“ali\;egyr in%i(ﬁreerﬁls’xiir?gnthe
biologically active agent with protease inhibitors, such as aprotinin, soybean trypsin
inhibitor, and amastatin, however, enzyme inhibitors are not selective, and also inhibit

endogenous macromolecules, causing undesirable side effects. Thus, present methods
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manmal i an genes. However, their use poses nmany
probl ens: hi gh expense of culturing, and of forenbpst
woamu@ies33 cont am nati on. Protein xpressi on obt aCmAEL2006/000832

with mammualian cells cultures in vitro require very

| arge vol unmes incurring high costs. The production of

reconbi nant proteins in the mlk of transgenic ani mals
of ox(atriadmmlﬁtiaaep oﬁbnblagimﬁl)r aatﬂmmlemlm canrod enduroefficieat delivery

be redyc However et hi probl enms and probl ens of
Ofd‘?ﬁilngﬁ ?ﬂczgli‘ﬁwlfya?tﬂ&eoﬁ{ ‘ﬁ%‘ﬁ on (prions, etc) remain.

FapifltbibphdrdReu@alpl ant systems as sources of ani mal

deri ved ptldes and pol ypeptides include:, |ow cost

bi deemaligrodeetlsi ore, nagwally skonsfdemhtwﬁablat ifom espression of

V|r ses ens nd t oxins c pl.an
mar A e RO TNTS R b s iy BB, et RpfBhee of
cultGBHe 288 I Rlentit icudeyn, dodvintiaNNSEL. ITRaRINKkMeSSG Bbtained with

requi renents as wel | as reduced ethical problens,

ﬁsan ¢llsradarrssinsvigp rﬁ%}ﬁ%ﬁawranlag@n&lu@ﬁ% §fuFpg high costs.
' I t
The gkéﬁugﬂbl‘f@f{e}éo@g%%%tfpggtl% e‘g‘pga kraf? g%lggdﬂtl‘hé‘i?%mice Sheep
and powslpaiiomscuﬁe pm&uctauocrmtmwnbe badulc@igl thwleyera ethiced problems

cule i t.i es, uced production
and Befeit Gt mdt il Rtentingiin GrioRs AR col
Vi F@btof iSBRYE bRPlaRPBY AT as koikced Bf d9iBRl dEBVERS féptides and
| aboratories discovered that it was possible to

polypepiidss encladére dew oiogfgb@mag@ m@duqﬂ@n,t loev glek @iecoptangination by
| ant ..cel | B van t tg el |
i b, SBEARE AR B0 T MRIL L SELE bR

mulfimeft ?hﬂélﬁs ,df B&del of @kdl)deﬂ@éiyf lloevdd(ﬁ)aish‘éam'ﬁv&essmg requirements
transtormati on_approaches are commpnly used to produce
as well @ eslussth Fthm%P leanst i Thyp.dranseenesls 10§ mapynalisg gepgs@neoding

d n a d
biol HERLY A0 LRI e @ IOSPLTidR AL a7 pEnd LOPLER Tprovjde o
desibebid aruderdot prodoctoinhef nst apctantdndnt shistogreally active molecules in
techni qu Ni.cot.i an tabac n1|s us as.a .
e, R G sl SPRLSHipD GOt o REHRaB At Sh Hpd b8 f animal
cente«ﬁﬁﬁor SuBGicl FoRGnMhARLI ana bet hanmi ana, Arabi dopsi s
thal i ana, tomato, banana, turnip, black-eyed bean
oi IIQe]e93133r &p@eralEtalbpmmr@ﬁ disesvared, thpbtlfaM@S nosyble ghtramsfer a
hetf 0 &5 i B R0 P AR Betah el s Hemggp-Botetla

et #@X98S Sa tahdns)Jeite so deigdnBaitd MRhsgehRPblagat from thesé henetically
host. The two host-virus systens nost frequentk% used
modified tcglc c EWRi trpnsfpatien appEsiches, preysommomly gredc tgweduce

rec %ﬁlﬁirﬁgfélﬁ ggﬁﬁ@élg ﬁ{ réléd‘fts (£ ik .&l ﬁmgnga%&@m{eﬁ' {rﬁﬂgenic

rea AR transgeni cs, vances I n
plartthe apr oﬁwcluceﬂh 0§1ngmmtgad>bca:rerrmcnm‘d1amlnt trmsﬁdrmansni nparticle

lapt cells and/or ansgeni c plan have been m
pgnts Qb Gthersitan ;Yrag%ﬁP?ti%’aFﬁc igues: tAcoinan f‘g’“cum is

wxdfe!yedsgd wes Iﬁ&ﬁl Q;Eﬁgééﬁﬁﬂ 95ehf bﬁﬂ&ﬂh@@ﬁﬁhﬁé Hale Bée%ﬂl%g@ Nhéluding
. tobacco plants Pl ant rbodi es") . nber of

Nzchzcagzrm&armaamMmhdogpe thaligntpioenatd, ﬂnanian@s turgipeblack-eyed bean
oilsgerde %Sen,tét&o%f}a%%sth alltl) ar?clzee whez?tbgr?cf: maize. The second strategy is
to infect nontransgenic plants with recombinant viruses that express transgenes during
their replication in the host. The two host—virus systems most frequently used are
tobacco with tobacco mosaic virus (TMV) or cowpeas with cowpea mosaic virus

(CPMV).
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anti-streptococcal secretory IgA (nouse GQuy's 13 1gQ
agai nst dental caries; diagnostic Alfalfa anti-hunman
wO0g®7/010438i ne |1 gG si gnal peptides - C5-1 (1gQG PCamLi006/000832
cancer Weat and Ri ce carcinoenbryonic antigen -
Murine 1gG signal peptide; KDEL - ScFvT84.66 (ScFv);
anti-cancer Tobacco carci nbenbryonic antigen - TW
| eddBowingithe uﬂtlalgﬁeaiqt@n(vaghmgﬂmﬂe&nsgéﬂlﬂs mailB4dGiices in the
| gQ (transi.entl Arabacte uminfiltration);
prodygfinl of aBBRAIAN roahothifh PPUSRR et} (A5 dpplor fRbtsRRe plants
hav&ibeéh 18y | 8% of #RBCKirs? tﬁﬁwﬁ svgmﬁaagbasﬁms it this @ikamnwas the
cancer surface antigen - rine |1gG signal peptid

produpkipn of @@pdlesmclagaen@ma@@ym@éﬁ (Aantibadiegds éurwpm;r( of

dlag}%gt%?an% ther}ggtgﬁc‘%l%ﬁ)gﬁg’n 8P c@??ee tlg 332%&%%& a\éﬂ% e Hﬁ\e{m%co

antigeagoafcciiugedtetoey UipAal (bioaker Gut’'s Tl lgﬁ)oﬁgdlmadaﬁalaﬁﬁhes

pot at Human, serum al bum n | evel.s of the order
diadgols Sifelfa ahe hp@@aﬂg%r o]f\’{é’ifW% ﬁ@rség‘%i’gtpﬁp S (5rioRe@Y anti-

candeP VIR arkf RITE ¢ Hﬁﬁﬁﬁn p - R g@m%ﬁ%ﬂ %@gﬁ&a RDEL

protei ns that have since
- ScFME84:6@ (Sakivanatiepangko Eoba,cca rq:mcmopprbrymup agtigeaseTMV leader;

e a6 S ot e FEREE: - BHEG0 B0 BEh IR i @ Ebagterium
1&1%@@0?86’&30 BocdlERBRhSmadtcatnidif; 13W&ﬁ§ RacH-HTase -

; the hepatitis B surface antigen; interferons;
380&& éscg Wb |T@ba0q0m1rpol¢mmerew@e¢ patigeg - dkeming Lgkt Henal peptide;

e e
KDELSC0 e A TREIBl ki bealadt s s B S 50250 eiebsin
signahpizpndasmAnﬂeH$‘v§¥2 @g®h.ant i gens ') are been devel oped.

r conpani es al ready have pl ant - derlved
r@% SHmkofscing, Rl aBics cxate heaptng QiR Ajpumin
1nto%@ﬂs progliéc%eﬁﬁ(ﬂo@tof TR RHling ﬁflbﬁmlﬁ DSeds @'thd Brder of 0.02 %
ltnical trials [Planet Biotechnology, Inc.
of @E)obotaﬂ%q(mmnsamrmbqudt i) potatel Ikderes s stemsThied dpleaus.i cOther

A O EBhogt Rty DR B ored, Bt rodpeid, @ blits ehude

hunfa@ ARV AM; AREiaEEiNSploeAsk; tRotessel 1§Bl|bﬁble ctoﬁggam drldelabrOferrin
ti ssue. Various nethods are avail ab irectin

(seet HE P?é@r&wﬁpﬂmtwprlweu2(9939299%éd¢>f1mgrqmdaﬁt al 2094@052317 to
LengérJ ég I%l?’ nd® %6@33199%§7§/ Qi§ Glrug a )Ukﬂ?er ﬁe ttlg ' B Allf ace, antlgen

es S as chlorop i'm Orger-to Ac
intetfe@is;| thy ehslenf toRKp ﬂﬁ&&h&’l@ldeﬁﬁﬁi glrb@Nh f&tdr f’(EGF!)‘Sérythropmetm

BT s S o A i
andi ﬁﬁﬂlﬂﬁ'aﬁ@t{‘ g“P@in@iggﬂléﬁ a{esc%‘éﬁ' d@v?el&)%‘c‘l.r QL6 al RInAhiRAHERE Have
gra t i nant

are nore prone to de ation than reco
planrdetie¢dypharmaceutieals avmtalbh: quinan¢reiailyg § TigpZeat™vand| AreliZean™

appr eci at ed .\t hat i on_of o] e pl an 0
s PRAEEGRR) oo it DeneelsmueBlangt Biidehoplonm in{DpBea fad
CarBRE™M)QE0 Mugdea i BkriRl ﬁﬁﬁgé&ﬁﬁ)lﬁa& hun{aﬁclﬁﬂf@é IE‘@’E’:hpase@” for
rotéin expression in Ara IdOpSIS U S Pat. Appl

CF)50030084484) However no experinental data i s provided

Wh'I(r:lt}nGQ’ ltlpgsoerst 1§lan{ §LRR rblologlcaltf'y active recombinant proteins need to

be isolated from the host tissue. Various methods are available for directing the
recombinant proteins to specific plant tissues, such as, seeds, leaves, roots, tubers, etc,
and organelles such as chloroplasts, in order to achieve high levels of expression, and

provide the most convenient plant materials for extraction. - Recombinant proteins can
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reconbi nant protein to the target tissue. Plant cell
culture: Plant cell cultures can be used for the
wonroedweeissn of reconbi nant peptides and pol ypepCrae®6/000832

Plant cells can be grown axenically in nutrient medi um

in bioreactors under controlled conditions, and

foreign protein can be har¥ested fromthe bionass, or
alsof |be mstdneed;ullmweeeﬂ,i sperted Rmombinaahtprbﬁehisogmhl lag secreted
ive i/mcr onol ecul

“plagw?qdéebs aRe, OIS RTpRS ":E‘(é ﬁll gﬁ%{; gonln an%clé?g}% proqgins retained in

the pl&it&fséws ONSwill B EpPrR it EDMABad il iWatior SCHR1S plabtsQghlant cell
actors vacci nesri bosone |nact|vat|ng proteln ricin,

cultyreg eDieBTinENRG Tecamitinant avetcie das heew sogersied befarn (sel ¢-2.

N T T

Hovmwst s dxpynmemu] diatovier akdvidpde atigch ysupbolss tramsport r of the
C cul tyre fers the advantages of greater ability
recoffg’“?’?é‘ﬁp’f?['ﬁ“éf‘é?‘%?‘rg?tgtﬁsb‘? -otein level s, shorter overall
or Ptk e Cuftupldd greater control of the growth
envi ronnent %‘or regul atory purposes. Recently, the.
pr dantcell pulantoean bavseddios degmeduction vif qreontbingnt pemidgs and
ecuture stem for. ant eIIs whi ch, has
polypeBRSH ittt $Eps EE 0 o sy myfinh Bioclin G bt Sactors
und& nBell&PEIMitREE | ad fbﬁﬂ%ﬂ g@ﬁelﬁ Bsh BOhP&RId Bl@S thdbiomass, or
culture (see PCT 1L/ 2005/ 000228, which is incorporated
fronp gheopitusg liguider Beromybingi rplegically ﬁ@l\ﬁrl@em@mplmu including
al ti n u 0
antifP el Ul B S el B0 GRS, °human
horrﬁbmsagm\w?fdctq}s ddledd facldre, vaemnammme inactivating protein, ricin,

| ant-ce] | -derj ved d ucocerebrosi dase, is currentl
and WPHIYRSDRAVE oreeh Rrgfucedsw plant eellherne (Fogpa réview see

Dor§§l USHRdnt O%nﬁln?‘ﬁlaﬁﬁ)tecgﬁmagm 99—?@)4)atAl%ugf1 agncultural systems
pl’ant - derived reconbi nant bi'ol ogi cally active

mayrmomicrvlvqau lgesniter Fiddw se-visfo el dulltaret aftons themidvanthgentof gteater

oo 5 TEETR RRRPASHS i 5 PR3 s

con@@l"tfﬂth@gﬁ%h a8efoni@nt foreailabrBurpteof edl bl e |eafy
crops such as lettuce, cereals such as maize, rice,

barfasgnthh dheprsaent insginrs have disclosedsbyniane highayigdadispasable
cult[ure %t%maf%g p%l @b&ﬁﬁh‘chlég IBe&rc' gfnfqg Be %ff%%tg\%e’efﬁ{' Mgductmn

anana een I nvestig or e

of btﬂ@lbgmelt;ya@i‘ve rpepiiddsi amarﬁoly;aa@adaem cufnsl (sa\pcvamu@amoomg

ansgeni ¢ plants _(corn,  potatoes)

VI a edible t
b?%g‘ipﬁﬁ‘t%%’ﬁé%mf‘&f referen mi?fnwsgﬁté%gmﬂagnq@e%bwlogwaﬂy
acu%J OG&ast Y hlébegﬁgﬂ?gsﬁﬁﬁfaﬁdFa%c%ahuﬁﬂﬂ %&%ﬂeﬂi‘@éi&%e and

responses n detected agdi nst cholera toxin
Infestipami Bursan Disecasef &P proteinansfbai mcqnnbmamesplaagaalhdanved
LT-B.enterer.ot oxi n _an en in h ns.fed wt
GlugacsFRL RIS gt St nesilE (waligiFdefora it s tieggment for
Ga@ﬁerlgﬁgegsym agai nst hepatitis B-surface antigen in
humans and nmice fed with transgenic |upin and |lettuce
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 engineeriﬁg.
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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(Kapusta et al FASEB J, 1999; 13: 1796-99) and
transgenic tomatilla (Gao et al; WJour Gastroent.
waQeg;090896- 1002. Ml ti conponent edi bl e H V andCHB\006/000832
vacci nes have been recently tested in tomato
(Shchel kunov, et al, Vestn. Ross.Akad Med Nauk 2004;
11:50-55) ; and a nulti con?Jonent edi bl e potato vacci ne
carr¢ptatonipse and deranal has beocbwsstigated foe sffmibnadelivesy of hasbmbinant

ot avi tu ETEC (for_ a r nt_review,,see Korban, et
vacdis® ) G 3 Findiod” VB, RE s iR S ity Baetoes)
expreskiif gdfiek @br 2enié Hroi8ih hd2 bedhaiRedseRuy deshohdtfited. Mucosal

successful i munization and boosting of mce against | |
and geryE) BBIENG KeSPPRSSS davh beqpodateciedagaing ¢halsrpsiogin Bisubygnit in

‘ Lutini . b SR |
mio SRR bl Bplt PURLE, BMAGLIS etBldofh abiodrinl HEUAQ fod
with tphsgericppas®i tubesuNlhsoneet sleddhcainei DHI8s] 6cER3 6pi3d0), depainst
j | i t.h it ect i f ' | thnma. . Var|
el bl PR B L O ErpeT T e a5t Vet gl
(KaflsB¥t aRRSERAY, 1999;;3"”1 ?%68—9%%1' tBdnSSdni CfdnlABUE (dﬁb&f& al; W Jour

proposed. Kirk et ) nt Application
Gastzogu020G42%696-d068% | dddtictrapeespadibla DAV oimdstBY| wacdings have

beer APRAEP B55L % bP BT R PIRT 5T 4P iR oA By, iy Nauk

2004;he:50ampgensd es muliudhipoatmdedibleOpdttdaniccine has been recently
fertilizatjon-assqciated peptides andc§0| ypepti des,

succepripllin despesh aggiast holean witydyp randeERECQimHa tepsmity reyipw, see
Ntyl - r he§ensy. i nd [

Kor e & O S oL eI BB 24Py analeb 8l H 4 of
VirdP20676 AP p0-12 phaenreNorted el Sik.cebTul f idnmthidtipn Jind 2002%ing of
.disc.losettleﬁvr. duction of tr nsg%nic lants (in ..
mlc%dlgﬁllnét gAsIeH @sg?raﬁ%otaég(-gpg H)é:a ShyRus aemagglutinin
prot@iitRatht IShmrBR G OF Inid iR 206317 B WBLd6) Asve@bhAdSat @Eding
the extraction of the biologically active nolecules,
tranggenict lvpimexpugsaing srniddwerseed antigens diss provile rhise vashaprptestion

frorrI1 n}[{lezf}.rrraant[aqrgt Bowel Di sease (IBD) and di abetes, by
LPRRA S 8F%r al t ol erance to active autoantigens.
Howeiriius approacias té e popuei@nNindaRbMidnsfendy plakteaslas] for
the system c adninistration of recaonbi nant gepti des
S

oral spcmigistigtieny Jwwe beer nrepaspd pKikaetcalr A48 deieah Anplisatiqnp No:
. t . 1 -

20048 B8R YR repRlzEH oF HALRTRY KbfoRiBlcs of frpseenic plants

expexjng ashaigrobigoho grateih) yndadic vl némbritiatiantof the homogenates,
macr onol ecul es. _There. i s thus wi dely recaogni zed need

compgEing oRgompingBl, et b griaFied aReise o PelSpeRdes Suh as

zond'BEIRRGR: @?&)p?&@ﬂ? ONSIR L LI NEDAHnd afti-sh&nBantigBhdifdr the
or mucosal administration of biologically activ

indugtion ofisflectincesnithceptivieraniidict i Brandif ot pbfEY) Batient AHpplivation

di .
No: GRS s Moy o TP BTG B MiRdeion TPy plgns Gn
edibl@hﬁ@ doff fosd/ %95')1 @@)Eésmng %i'tﬂéﬁrdu'ﬂ&_nﬁg&isoinﬁﬂir Q,@J[denes, as well

active, reconbinant bionolecule, ina .
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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bi ol ogically active form to a subject in need
thereof, the nmethod conprising, orally or nucosally
wadni7ie3eri ng to the subject a therapeutical | PCT/IL2006/000832
effective anount of plant cells expressing an
exogenous bi ol ogically active reconbi nant bi onvol ecul e,
thereby systemcally deliveéring the biologically
and/@€ td itﬁer}l:xﬂ(mgﬁﬂsrmﬂ?]rgh’i eygmdlmt:uih&xrali erdlgﬁnibt'rﬁﬁcﬁgd)it‘l‘@d;]ﬂsgenic plant
active form to the subject. According to another
cell guliue expypssingebiglagicety 2PiNFIREqBMUH MAEIImOlEEHS: ded a
net (Y2 [ ' hokogi.cal by | MR, hi
rocon: B PR LN R, uREhBS R PkAT A 10 xREN R ighly
advintagepus © have,ubgtbods antl cvegwsitioss fofthe ¢rterantetgaomtal) or mucosal
canpri si ng, .or.al or rnucosal adm ni st.er | to.the ..
adnfatiof o Hoighipl ot o Tanpletpy Baeptinleifor giSeenic
plat 8&llss expressing an exogenous biol ogically active
reconbi nant bi onol ecul e, thereby locally delivering
the biologically active reconbinant bionolecule, in a
biologically active form to the subject. According to
further features in preferred enbodi nents of the
SUMMARY i@ THESINVIENTI®NI ow, the plant cells conprise a

substantially intact .cell wall. Accoyding to. stil

f urAaeRdingeta dneasPech of Hie RiessRy inpaiop e s aigvided amethod of
syst_@ﬂb%ﬂ¥ MBARrihb € aPlbRdlbgicly SichOIP Mttt PBiofididcalel Yin a

I ntact cell nmbrane. “According to still further
biolbgiaaliyr astive fornh do d suljettin degt thereof, ¢t mathod icomptising logally or

| ant cells conpri,se a.substantially intact cell i
s afRinylsri e it ot Gically ‘PP punt O pant
cells Bxprigimest exdRdod Blo®gictly edtied dvembimahh Biokl cdtules @hdréby

are adm nistered as isolated cells. According to stil

systemiqalyr deliringdhe i hiolagicaly s a¢tivee deqerbinant epiomolecule, in a

. ' -cells are adm ni stered as

]noﬁgﬁ§@#%¥§'%%%gﬁ?aggﬁb§$§ccording to yet another aspect
of Adeerdiige 3@ rinothey eRpécd roft thergresent pnvamtidedhere is provided a

har nmgceuti cal] conposjtion _conprising as an active
metﬁffg ng? ,&‘31"8{%_{1% @efvwiogé%&}yeafél.*fﬁgfeawn waglehipgolecule, in a
biolg%fahl%%&% !fa!m?,ﬁB lh\Bhieb &R %&t& Mefbf RhORIeE tél)li%ﬁgﬁ?%,‘r’braﬂy ot

armaceutically acceptable carri‘er. Accord
muatsally admimigtening éathe ewbjéan at therapewtmallp edifeptief emovuat of plant

ccll TR B e BPTaLy ity pRAGORGTE PR fspby
locdIBaddliv88ng thettislodRaRY iab@ek REe&hBIbACLIBHBRLHIFE a_bﬁéllsgicauy

pharmaceutical | y acceptable carrier does not stinulate
active forgto the s@lipedt ed | ynphatic tissue. According to

sti r t.he nt 4 nyentjo e '

or chicalEh 16 RS Harles AP RESRACkubRG Y W ifchifon
deshiitedd dglosd ltheyplact deVle chinpiiz esubktantidllyansiigetiotall.t he unit

dosage form com%)ri sing, a therapeutical Ify ef fectjve
anoAETOrERe 1 stHt fwther deatures in the described preferred embodiments the

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 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.
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expressing the exogenous biologically active
bi onol ecul e. According to an additional aspect of the

wonrew@es3snvention there is provided a unit dosagaLfoos/omos32

for systemc delivery of a biologically active

bi onol ecul e in a subject the unit dosage form
conprising, a therapeutica$ly effective anount of

pl Artordalg 19 wx pnethst agpethef theqgeseatmvbntdrothetals provided a
active pionol ecule. According to still further

h .
phagmageical CqPAsHoN FOSSHEASANCHY BgTedinnb RIFH FPLS Pragessing

an &4BbnodO HRAGiEAyhdiive! RICBHILAIAH bidMolQuf and a pharmaceutically
adm ni stration.” According to still further features in

acceptablajessiieri bed preferred enbodi ments , the unit dosage

form.is.for far. micosal ;adm nj strati,on., .

nc erbrfing ptlitfir SRR a PR Fes Hhbodimens the
phaiiRbetidafigl acibabie Rt i B aopliamtunegniScagterpr i se

dehydrated plant cells. According to yet an additiona

aspeeerdgre torrtillfpebenteatupsanthe descrbsdedreterisd opbodyments the

§ : e ~b 0= :

phaFElcORal1 aclorflc Ofritr SAC R il PR A°Asb a0 Aipphatic
tiss@dm ni stering to the subject a therapeutically

effective ampunt of pl ant | I's expressi.ng an . .

ox RS B SNl Abert of Jie BreobimeRlien tie iRy vided o
unittdo_%@%e' R tBeIAISRANEry 5F 4 BRISHOIIS CotivA6oRIdldi 100 subject,

stilT further featurés in the deScribed preferred

the @nih alvisagsnfosmt ¢panprisingo gi erdpgutically edfeptivnemenni] ef plant cells
< ceorrltl)rhlsee [ eecon;ot').ggont E{urmﬁ glucacer ebr osi dase protein
CXPIERY"E HE GPEERER PO S RerY d1°S€4Se. Accor di ng to
st iAdcofditid foem dRinioHaesspedt e Geseit ibashtioh ehet ieprovided a
.enbodi nents biol ogically active bionpl ecul e conpri se .
unity dRsgabiferah fon-pivigag| drtiyewr ebrodiplegisallp st Riomplegte in 2
. i : A . =
subfSb RN osleh Yol LoR AR, AUARROQGIL LR A 6F plant
cellbexpreggingahd gxagehousdidlogrplleaciive bbmngdedwde r econbi nant

BN R Qg (BReY 1 rCREr PG e R s the
unitdR3sded 108A iPoahehiadoLHRPMMARN Stibhe di sease is a

system ¢ disease. According to still further features
i n Adverdiesorstibdurtherdfatnres dn grebledérined tpsefeied einbedimeniss the

.a, chronic.dise 4 Accor di to.stj.ll further features
unif oSO i PR ER R P B ST BBiflion o {he di sescn | <
an Acdtdngdics@ASRrthE fafudei the dsdckibbd prefattdi dnhisotiddents the

aspect of the present invention there is provided use
plagfcelds eamprise dply dsated ekasf epilsan exogenous bi ol ogi cal | y

ﬁg%éécgﬁgﬁré)w& b &ailifhal LS MBAME Bekift $nvRhtibn there is provided

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 enbodi nents the plant cells conprise a

weubwstoaet3dal |y intact cell wall. According to BCTL2006/000832

further features in the described preferred

enbodi nents the plant cells conprise a substantially

intact cell nmenbrane. Accdtding to still further

f eAtcoording to st foelsar rfelockspinefher desdrilesdb petifarsedt enbddiments

. pl.ant cells conprise a substantially intact, cell .wal.l

bioldgicpllye ifiryeo FTAIRSUIeAR B Epcp B gt [HuA, RBiEOeeishitridase
protéifl ahd SheliSaks REALRT Bfkd. €d enmbodi ments the plant cells

are adm nistered as isolated cells. According to still

f uAchendirfgctatstillefurther fetureddn dhe drseripadepreferied embodiments the

. .enbadi nent s, t he . plant cel.l s_ar dmi ni r .
von§RgE) T bR oSk PR PL TR SfcPposicase
protéigahd tiesdikeasé ieafl@scr.i bed preferred enbodi nents the -

reconbi nant bj onol ecule is a polynucleo%ide or

polyperdinedie. stilcieethen fegfutes 18 thq despiibechae epeseqhodimepts the

i LhRefsRLef erred embodi ments the reconbi nant
dlse%%gg?rgszééuﬂpeecﬁss a pol ypeptide. According to still

f uAtcherdifgetat willefirther fehteredds ¢che desdripedeprefarred embodiments the

di enhodi pent sd.t he reconbi nant bionolecule is a
15P%ve? & e C B30l ecul e, a di agnostic bi onol ecul e and

a ORIHRERIMHI Sl FuPREOREuRE 1h s &éécﬁbédlgﬂe&@iedfeﬁﬂ}dd[rﬁ@té the -
_ the described preferred enbodi nents the dehydrat ed
disepdedpan geute diskaset her conprise an exci pi ent. According

to,stild further fe [ cli . err .

o455 of SRR bRl s B EHRF BBl e 5

provi@dd gse dslaiittelly ekpressing hn Exudeheus biohigivaltg attivd biemolecule
descri bed preferred enbodi nents the plant cells '

for the manptastyse ght medicrgedpt ai ned from t obacco. Accordi ng

o iy | .

St s, D s et o
pland bélds comtbrise asubodriatly irdadticell wadl. According to still

further . feat ' he d i hed .pr ef .

erASPTRA © THORBER e & (B RGFTBR Bareh sgodimpyts e
plare6Ify Hnfisk @ stibdthdtialiyiidthaicefl @finbr@se. i N the descri bed

preferred enbodi nents the plant root cells are

selAssputing fostilt futhgr Sapresonshe desegibed prgrrsdankadipaats the

r.i hzogenes tra 0 I |, ginger
plar g R e PO iAo SRY a8l Flohgis o "o

st iAdcofding bestill friher Batures inhthe deseibed prbfgaredf @nb@liments the

enbodi nents the plant root cells are carrot cells.

plang ekl e amiristeer jap 1splafadetls £ eat ures in the described
o L STRIFRTRE) ok psoRRnent o Eonlptan o

plant cells are administered as dehydrated plant cells.

According to still further features in the described preferred embodiments the
recombinant biomolecule is a polynucleotide 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.
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protein, a eukaryotic protein, a chinmeric protein, a
viral protein. According to still further features in

woheo7teessi bed preferred enbodi nents the viral POTAL®DEI000832

is the infectious bursal disease virus viral protein
VPII. According to still further features in the
descri bed preferred enbodilerents the eukaryotic protein

| S AEMFBRAGIt6 11 FERFiR Baturds GOt digcriiedSirkfelredl @hibogiments the
features in the described preferred enmbodinents the

dehydgrted glont C@llbfléﬂ@r ﬁomﬁﬂﬁmcml@ttt ing Factor. According
to,sti I I t
enéﬁﬁndnﬁﬁg %ﬂe eu ?éﬁg¥3?%|n |§&qgﬁng%ﬁ%?%%%%;ﬂw
planf\6ti8 lcOinpgl sd ﬂfe&falﬂlhntfcaﬂi her features in the described
preferred enmh nts the eukaryotic protei.n i.s Hu
P Do (8] bt RS e Sp bt MaRr A e SIS the
plant Qelfslzgm ﬁ§§ﬂaﬁ@&ll@ oBlafilcl Sbnetpastiorent s the eukaryotic
protein 1s Human gl ucocer ebrosi dase. Accordin
g1qoé§nents the

st lNcborﬂurgtmetlllfihah@H@smrqﬂ in e drssidbddopralopiedfeat

di nents, th t H | ph
planf SelEaion s RRB RN ESmBRREES Poll B T eat ur o i n
t he cegaald fagifuaher featirerh ekl dsotibed prefetédamyidiments the

protein is Human growt h hornone. According to stil
plant geltstremprisaplaneof eellshe descri bed preferred

eno AGORY:

o AP & S EE R n TP EAR! Epleflted MRS the
plar® Fbsidielt® atesseldvgedefrsmr the tgreuppeamsisting of A@udtaﬂemmrzhmenes

esterase. According to sti further atures in,the
nanglpyeyd Boboh eren & eReT el PRl SRR EL

bi omRb&GH & dtil fAehel PIHRQIENHE deREBAT Piefdrdderibddihents the

further features in the described preferred

plammdm@blﬁaamtsambt@eﬂadl cament |s formul ated for systemc

del t

o et BERLAVER: bRnbl und VEREC SIS bt e
recdrbifatt Aighofettile! RCledi@] ifnoal Yhe ERRppt@Btingi 6 @ nfrbkaryotic

successfully addresses the shortcom ngs of the

profging § eWAryoQ I AIFiL @mrg@rtcmrp@ﬁs aprabPiNG B ng net hods
andAccBHﬁt?% tétﬁf‘ﬁjrr{ afaﬂﬁesnﬂ]ct S abscPibed Bfe%@éd embodlments the
admnrs |on 0 ogl ca

y active macronol ecul es
vira$ protéi isetht difecticais é)n:rsal dlseals@cmhs Wedl ipxosein. VRIBI ess

(s CARREES Fp HAl) B e ot s 0eC BERITGH) grbodiSihE he
eukaﬁ%ﬁﬁﬁfo%iﬁ1§)Muﬁ’1ﬁﬁnﬁérf&6gﬁnary skill in the art to

this 1 nvention belongs. At hough met hods and
mat &cdoadisg ¢0 still &urther f@quﬁs/m thaidesanibed preferred embodiments the

eukaryotic protein is Human Clotting Factor.

According to still further features in the described preferred embodiments the
eukaryotic protein is Human Factor X.

According to still further features in the described preferred embodiments the
eukaryotic protein is Human lysosomal enzyme.

According to still further features in the described preferred embodiments the
eukaryotic protein is Human glucocerebrosidase.

According to still further features in the described preferred embodiments the

eukaryotic protein is Human alpha galactosidase.
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descri bed herein can be used in the practice or
testing of the present invention, suitable nethods and
worbt@riied3s are descri bed below. In case of conPCTAL2006/000832
the patent specification, including definitions, wll
control. In addition, the materials, nethods, and
exanples are illustrativetonly and not intended to be
|| Abddrdigle tBREIERrep@Riits INtHeRleitibeDiptMit e ertibediments the
invention is herein described, by way of exanple only,
eukayyotie prastiorie Homan grawid heewenpanyi ng drawi ngs. Wth

e f e ' : ) L
RSB ) TR 20PN Aok R Rotimdsts the

eukaeyipr&eiandFEHr pur poses of illustrative discussion of
onAgorang tapul SHESEERe it frctSeiss I5Fepe TrRPH R he

e“k%i"&gfﬂg{“g%ﬁg 8&%’1%0%@3%&6' useful and readily

escription of the principles and )
coAceptinglto atib dettiser dbattites in thvedastribed praferted snbodupents the
n .at{en&lt is made to show structural details of the
recopl??\yglﬁ bignoequldy BOYUPIUNOYHIG i s necessary for a
f undasramibab sndefsdraastung iffthd declibederefepd embodiments the

t hedescription taken with the draw ngs naki ng apparent
medicamehiois forsiilatefprisyistemic ¢glivelfow t he several forns of

the in ti ' j ' I
A T OO
med@aBentis forvensedforoeat déléxkryi t h carrot cul tures

expressi ng the reconbi t otein. FI 2. 1S bar
gr é%‘ﬁ P%Eliltdflye.ﬁlélo&sg%@gﬁﬁy é@%pgse%f ehsgg}%;q{nmgs of the presently
kno&%p&)’ﬁhéﬁlﬁgé»l%gbzﬁ ?gcl)\l‘;i@fn% Aol $he ' Rethpikitibnd @+ the mucosal or

expres S as conpared to aninmals )
entepal rdniisisteatod ofi biblogmally Byve miatromoficalss sgHate dpresystpmic or
ra1 hs depicting elevated | evels of hGCD in spl een
1006?&?8‘{9% 3a) and liver (Figure 3b) of rats orally
adniléss toekeisel definBEGH exBhesISaigsdddific tefhd asedPeatin have
| evel s are evident 1 hour follow ng adm nj

stration,
the fin@ maarjing 25 doarmeplapRdersisod by vge of axdiasy sk Ja e f toppich

. i.n I f at il ol .'ﬁr ivalent to th
sy PE0F pBbul B o O AyIh LR, Sl o cquivajento fhose
des#ribedthesid @lnl ewisad irntheipractice at testing & te pfeserst iavention, suitable

hot om _cr ogr.aph showi n tern ot anal.ysi s,.show n
me lpad emategials; geeq dF?%’?ﬂegfg?lP‘gYop ty £33 Oh 1 PRlis HAg gpgtent
boRqt if R ARMRERS il ool Sin AdEreeR] HE! EMefhis Tidethods,
Spe%ﬁl:—mﬁRﬁtJf)mgﬁ% MENTS The Br esent | nvention is of
andraxhinplds aridustatipo sily andsiof mitentdaé tovbeldwétingor ent er al
(e.g., oral) administration of biologically active
macronol ecul es whi ch can be used for diagnostic,
BRESHESCRIPPION O BIGE TR AWINTE apeuti c purposes. The

princi ples and operation of the present invention may
be Bat maentipndis heraip 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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with reference to the draw ngs and acconpanyi ng
descriptions. Before explaining at | east one
wentdiiesat of the invention in detail, it is POTHE2006/000832

understood that the invention is not limted inits
application to the details set forth in the follow ng
description or exenplified2by the Exanples. The

desctipti6mtdken with tﬁ@a@m?sqﬁam@ 8fp=esi @l iHoeaéls11&T inahe e how the
practiced or carried out jn_various_ways. Also, it is

several Igyans fdhe yveriépn max be sbpHEd EERRYAP- and t er mi nol ogy

e I,gﬁr in is for the purpose of description and
sﬂ%ﬁ%%g%t g’ regarded as limting. Plant-based

pr &8Gct isenbarferdphaiepting ectinityoefl GCDdn hiwers iofinti¢eefed with carrot
mar ket pl ace, and clbi nical trials for plant-derived

cultyrps expresiinedhy Fs PR HENERIg  dor way. However product
r eERues Ys § banympRAtpishitld M6RutERRVER@hGH R pRPBR$Rctomized
hanpers | arge-scal e commerci al _use of such reconbi nant
rats padspisistered nwithr h§Hofexprassingf BacX i aellpess  copipatad dadanimals
activi:ty. Adm nistragion of therapeutic proteins such
admggSt%Vdeéém %Weﬂhg%cﬁlﬁsﬁal or no further recovery has
be®NGprRavh areHay gtipgassiethy deatal Bvels bf BGCPain. sphep (Figure
20040175440, 2003013588 and ,20030Q84484é. However, to
3) sk livver (i owsectby PRkt efplly pdigmisared Ul Bierprsasing plapheells.
PealfRltRlard §AGRY HouPlollbWnd SRANRKAAGY. Protein to the
circulation nor to targ organ or tissue (i.e., ,
wWhéii@i # it lmebdragrgpit depigang ¢lsvated lqyalst ofdf SH he sera of rats orally
astrqint I.hal tract). Wile redqugi t he present .
il S e hPsRIEToaE, Planbobes BREE [S168 e euRighc o0 avigptes
folldWiak adfimiftk{onat i on of plant cells expressing the
reconbi nant protein can be used for systemc, )
admilgi Stisaa pbetomficrogreplasbawing, Wesigyh Biati analsiy showing GCD
rophylact i clhLonnl.ecyl j .
tevel] GO B0l B TRSL IR 360 1581 S8 Surad MR Brgin et
illustrated herei nbel ow and in the Exanpl es section
which follows, the present inventors were able to show
DESGRIPIION OE JHEPREFERRED EMBOQDIMENIS | cuyl tures
EXPfifeS .egéht théfi@i%ﬁrig b(ﬁoﬁ‘lie%§§ aﬁ%}nﬁo@ﬁiﬁhg &5, Pﬂ: Ifrﬂl%osal or
accurmul ation of the active enzyne in livers of mce
entefad de igh erd)vadiniisetiokiof bicdodical Exantiyk endtyomdlacdebdwhichwan be

al,.,adm nistration o | ant cells _.expressing human
used F RS st cpp PR 4 ey g Rirese.
hy poRYEREJIQMnatHefAiba of ARVREschY GRRRE a8 b¥&rin@érstood

_the proteins to the circulation and peripheral organs
witharsferonagdn deaidp yines hahaespmpanyisgalestiphiphes 2-4) . Thus,

th esent .i.nvent i on_provides for.the first tine.. .

o OB Pl it DaP b oph B e st gt is o be
undé@toold@hst the inveh@orS¥Sioe ihfited it 6@ PplicioR NS SHeadetARIsevith in

of biologically active bionol ecules such as proteins.
the fHlgavingdessripiioiyon exemplifigd pi he Brampies. pkhesiarentionyepanable of

: S iv .

othi dftalciedt By bEGTH TR Car AR ERIGML iR YR M0 o
be bhddrstigod ahdtythacplivuseoio@ymand derthiselbge Gimployedekdtein is for the

t her eqf .
purpose o% 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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The method of this aspect of the present invention is
ef fected by expressing the biologically active
woeewrizzant bi onol ecule in plant cells; and erCeaeiobs000832

(e.g., orally) or nucosally adm nistering to the
subject a therapeutically effective anmount of the
cells expressing the biologically active exogenous
(rj eoimiﬁbl hﬁaﬁﬁoﬂﬁioﬁ ghéxlepaﬂue Ll)rr)l&ﬁrseéw:hsas%ﬁ Ifd)'nlbd:cai/llng minimal or no
elivering the biologjca ctive reconbi nan

further s¢COVELY 1A bselbpmvaﬁlﬁfefaﬁuggﬁs t(53Fe- B0l - Heh e 20040175440,

200 Bj588 taind %OW@@)’ eBwkig, Rﬁﬁzﬁé €no 8] n‘fzﬁlr# of has been
del'Tvering” refers to providing organs (iInternal or
provastedefon dhe aciﬁalt tnanspoud yof thearechmbiylapbprotdin ¢ ftht Ciorulatibm nor to

nant hio

ta g?tsc?rg?rﬂ 8{ giSSéleng y ﬁ&lgf‘ezlg {I}e;tggg%gtﬁrggp iy Bﬂ%a}rgg lgf ﬁ%!eg%"sgointestinal

tracOl ypeptide or a peptide (such as a peptidefragnent of
a Iar?er pol. ypetgtl de) which is exogenously expressed
( Qgrre@lpcg@@ €| En@zgqn; inyentipa ey anactics] |the gregenk inventors

eSS LA DR, £ EBERAN, PIRGAAIP i con v

used® xfof e sytdiniaC adndhisgation tdfe thmmhtw\,g Sliagnottive guide qeas;thylactlc
|nvent|on i ncl ude bu are no ted to praok r

macgeBplestes (CetnddPiFdts e elept RiveAAhe Lke).

Pl 3 ik il GétaiEd h&eﬁ%@l‘iﬁ aﬁﬁi inVthé @xaﬂb@s %b&ﬁmaaﬁch follows the
pepti des. Specific exanples i1 nclude, but are not
presenimrlvamtsowemablb dd|ShsW(tbatgoral admindgrtiah of awiret psll cultures

xpfiSife Es P ess SOUDor U TS aii, o the active

enzymié &€ lilverd ofibics abd ther@ase (36k i1l @xapRe B). NinVRldition oral
Human i nterferon beta, Human clotting factor, Human
adnfinigirasionyof plahsclly supressing bumgirgrowiinhermone (hGH), FSH and
I 44l ' :
ho G 45 B5BHRS0RLADER L B A RIS IA AELES) S8 pulfhs 1o the
mrchbﬁgn and-blemapheﬁb Xrgans blswmderﬁa:by BlLiSA asdag(saeEdangiese-4).
en actjvator (tPA),_ H DNase |,
P e e PECSGR lﬁﬁemﬂ&r?é?m"lifl%ssfé’& ﬁ{r&lr‘]fé%‘ﬁmﬁ SYlRnsecihpplpng cells
can METRRAL 4 Eff&tﬁz@ L@a‘rﬁerg r'le;xc':‘)che Shapaic Chthe80d ofWiBial delivery of

pl asm nogen) | be appreciated that other
b1olbgmathb§r wwleé)gomalnmldes mhlavgroéeimu& ng the teachi ngs of

or GRS s uftcrt R gReetig ML Lish i Protied a

metd6RdAs stdxﬁ@awaeh@méwao@giéaniﬂ Bethvek Bsebmbifant! BReholecule, in

hereln t he phrase "bi ol ogi cal act|V|ty refers to an

a biplegiealin @Cttﬁecﬁoﬁgi tod subiect Winepd therepf. enzynmati c
aCtTl}\él J.In¥t’h09| ?thggq gg o;t( e/ f%;le?éné {f@en ﬁfé qg?ﬁ@&? g%f) € ]sﬁng

erab I Cl

the &jiblbglmll)e a&tﬁ&pmsmbﬁmﬁt bmlmld tnplant eélls; ang. en@efal%s €dlg.,
herein the phrase "subject in need thereof refers to a

oralihi o s pall v i sHeainEd dheniusiect @ therapgutigallyyefiegtivp amount of
the "&! i ex;pr@ss@gy&@ Pl on%lcé@p AVe REPEMOhS (rgccgnbmﬂt' Qfoﬁﬁ)lléo\(de

aest I Ca present nvent
thereby systemically delivering the biologically active recombmant 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 herein the phrase "recombinant biomolecule" refers to a

polynucleotide, an oligonucleotide, a polypeptide or a peptide (such as a peptide
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As used herein the phrase "plant cells" refers to
whol e plants, portions thereof (e.g., |eaf, root,
wonrwnoloseed) or cells isolated therefrom (honBgenEmO&000832
or het erogeneous popul ati ons of cells) which express

the biologically active reconbi nant (exogenous)
bi onol ecul e. As used hereild the phrase "isol ated pl ant

fragﬁx%htl &f'a Ia@deR polyipeptided Mhicleld SxopBhdiRlyderéiedd ?ﬂfm\m &Mprotein

di sintegrated plant cell tissue or plant ce
levepin therplant cplls fbeipresendiinvantien gﬁnas@ommm D fechnology.

oot Ples P ptipt nfilimhy BE rilopllHantF Bkl Hetefaing to the

teachyjmpe bf ﬂmlﬂrysenbnlnvémtiiﬂl frlchide buehtespot Minitad tarpeokadyotic proteins,
ssenbl forma c | ete plant, such that at |east
euk%ﬁ%ﬂoom Z%gsﬂ?%mlaﬁgj dfeia%vap‘rlawrl? Profeins,pvisdlepfoteins and
peptid! ogiRkd fi)é exdaipI® ARIudeCblit ¢ Adt BmBéd ()i a%h@%@i@gt(eg anti-
the present invention may conprise a particul ar
dentef cagiep), hmqneﬂ;,lgr@\mhafapﬂocﬁn atdteagespexiga- télhxatrnnattly pesteins (e.g.,
t _cells. | d, be noted that aoptionall
cotueflf sbfmpS it OB bR BisEire il P AR Xt Fhigpan
1ntelkfﬁoﬁ e, FRinkan ﬂ@!ﬁngelﬂctﬁf MuBa® fattéd X! Mufan dzéd‘ssman Enzyme,
pes of such plant cells. Plant cells of t resent

Hunil%/%lﬁ?qcﬁ’ﬁ’ EQsiflss. duman plpha eplagtepidases angd mtyéﬁdvobne esterase
and g@ﬂ Waldse phdting i3 gnmﬁm Be. dehiRe BER ﬁﬁ&%ﬁ%&é@&%we

Rese sfructu i's nee prior to adm nistra
plasiminagenl elcuw:tod éﬂRAbe Hunlen DiNeaetll wecombieemibl| gpl 2T hHeiman tissue

plasBiyianst wfigey (Bn BHoRIobLlR eATDmRe (D4 and Hitian

plasiiiisple tlaIIy intact cell menbrane and/or cell -wal
Pl ant cells of theﬁgresent i nvention are derived f(om
a Pt anll l(eoﬁpmacmted afecﬂyer lmleblemdm yamrbeedilyieeedphising , the

eacBef Be 2 oREENIR TR oA BesRCE AR M08 ik eone
silen@i (e, vdﬁnmswm wiedyhs, PNAeyHaaaethalikes)t hi s
aspect of the present invention Include, but are not

rﬁwa #lérﬂ%@sphr%spg hiologiga sebYite refersis an ihesgal piolpgical
actlﬂﬁ?h@:r ?ﬁéﬂc g?f ﬁiﬁdi gcicﬂgf}gl c?{iﬁe %Eg‘mgﬂl%né rme'irfgzhlch is

Crops, Cro acco
prefemhbn ast, hrmted o1tos thel ehd:mmen ofhlaz eimmueu pd3ponseMBiromgccination
ot atoes grapes and white clover. The plant cell may
%?Fonally be any type of plant cell such as a pl ant
rogfs GRl!hetdin the ﬁhﬁt@é |"sxfiﬁ‘éfdt V& Geld MBreo?ObibREH 4 frﬁﬂ‘ﬁceﬂﬁlar
originally based upon, a’plant root), nore preferabl
anlr@al praartism detg. eehlirys el g cmathnialomgt, Hmrrgm upha oryi bauiefig (e.g.,

cinffyy SsGEFFE) 68 eRuBbPORHG RS b csent iy known

pr efeise@ He@fNfhie Pheat i“PRinPtellsh @efbfsas atiold PMAR! p&fiohhereof
plant cells are derived froma carrot or from t obacco

(e-g¢ s0é reRtafipitessed) or coils dspdated psifion Gemogereobe Poigterogencous
popma{i$nsb§f @eﬁ’@j’ SRl %rés@ 3he Bko@géicaﬁ@ Ac‘?’lvg "L AR Qexogenous)

biomolecule.

inte

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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fromstructures other than roots can be transforned
W t h Agrobacteriumrhizogenes, inducing hairy root
woebd7/odessel opment (see, for exanpl e, US Pat ent PD/IL2006/000832
4,588,693 to Strobel et al), as further described
her ei bel ow. Thus, as descri bed herei nabove, and
detailed in the Exanpl es géction bel ow, the plant root
strudt@elof MElaki€ls a0t AGsRRaCHEbLAIY, MY FlageRl Tulth@ Tt raggk;a of

root cell. Suspension cultures are fpreferably used in

the presest inyisBBoRMaY CORPESH 8 pariculsr tyneeofr plaaigellj onaepluradity of
: | t '
i GUOL A, TP 350 N BRERTPEBRF e

featmippec partibulbhypp o€ phint célhinap the @miginallyaletisedfrotnheplurality of
above- descri bed plﬁnt cell culture is effected by

.ecab % b
differenf tynes of such planticgllsci d sequence expressing sane into

a Pumh Rels 8F i GRQat iehtistcbAblise £PinthtaRH membrane and/or
1 exi)lr ession. In addition expression of the biologically
Cell1-

i indiqating diahnoielitrrate deginistionbf these grustwen isinedadtfirom to

in.cells of . the ., above-described plant. cell culiure is
admigfyfifiondn By G ARRY T R B aBr G, i Redabl g 30
%, 40N%%, BLEYs, BOPS, ERS YO B00%0, 80Pttt 1 MENE celBUsdministieéd Bbrfiprise a

acid construct includes a cis-acting regulatory region
subsgapéiglly éntact selh mondraneandas cellwsll di rect i ng

tr ot ‘ ) .

PSR CUB bEelr 000 SL SRS RN BNGR (b v,
prefemblycineedibia pldne, vakaiok [ ogroermbber tolgehetiomodidicstidosd feto express

tranéi]fnor ned Pltgntlcel . O alternatively, such a
the reppRINANtRIPGIGEER} yct i ncl udes an enhancer / pr onot er

el enBAhldsbiYartd SR dHeMal B Ustd e RERRAanbE Wthis"‘asb@& of the
vicinity to a plant gene (i.e., knock-in). The

presprtdnysnsion iegtudse bat gu¢ at lipitediot mossrlgaeoongsobert dicot, as well
ronpt er ich i.s.c bl e of  dri.ving high | evels of
as ofeE RRFT sy S e g b WA R G gt e
tobaB&is; Rodstoks) Hahak, &elokss 1ade hainé,SoucdiBerD KM, PbtabRY ghfhes
ei ther constitutive or inducible. For exanple, and not

and BhttglPver- | i mitation, an inducible pronoter can be a
pr t t hat ' ' e
C B it Y OFRL SRy HERRS 3700 B Blank PAT FREER o plant root
cell &if ¢. er catieddroved daim, gbidnal fromabi originMBApasefl upba, pphnt root),
|ant tjssue or plant cel Exanpl es of .constjtutive
morBpEiltrapl bt iool il e om PO IR cPRH TRCPY b ccler cel
a git RSP 2 shriiMel%mdRr QRBt 88, FMW34S pronoter,

sugar cane bacilliform badnavirus pronoter, CsVW
pr dxasvuling Avalpiaspeiys kaov2y AcHBrredt ¢anfignaion eof the present

. .abl.dpsi s uRi quifi.n 1 pronoter, barley |eaf
PPl 51t Bt S B BB Yoo amnlgz -
of the BRBYhBles fsedtiont el &), OTORNY bé appreciied thitOpl itCdeBls drightiihg
NOS and HMZ, or nodifications or derivatives thereof.

fronptrpiange oies thangrets ean bs tenpfoaned wiithi4atabaséerisyn ghizogenes,
ind@ﬂfgcﬁefifycro%{ Ea}‘hé%lospyr?etﬁt ?s%e, for example, US Patent No. 4,588,693 to
Strobel et al), as further described hereibelow. Thus, as described hereinabove, and
detailed in the Examples section below, the plant root cell may be an Agrobacterium
rhizogenes transformed root cell.

Suspension cultures are preferably used in accordance with this aspect of the

present invention, although callus cultures may also be used.
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stress conditions conprising, for exanple, |ight,
tenperature, chemcals, drought, high salinity,

woariites3shock, oxi dant conditions or in case 8€T/IL2006/000832

pat hogenicity. Usually the pronoter is induced before
the plant is harvested and as such is referred to as a
pre-harvest pronoter. Exanples of inducible

pr ExPﬂ%MSﬁ bf HeMTBloglcally BetvédecomihaRoteRt of thi¥i dspstt bOthe
the Tight-inducible pronoter derived fromthe pea rbcS

presgiéniaventipa jr eehst ef ther ahavetissaibed) mlant, ¢pdlscyane is effected by

. . i- i : .
ignBRTRIGE appatfip B R BRI o A1 cohdfipy suitabie
for plaiiti exprdssiohi Bhaditiometpresaiva afsihebidogitalbsactivandoteineof this
propoters hsr203J. and sfr246C active i at hageni c )
aspegt Pgoél_?. VR AERAEPBIIE 1o ot 3@?&&@?@@6@&% éeﬂ culture is
effebtB B 1R1EnP AShudlt \BRE sdibMRL Blviky the &8 dxBHUEGHR IR a plant
MeGA” (tm pronoter (U S.” Pat. No. 5,689, 056). The
gen@referred signal utilized for the rapid induction of

h GA | I | ized d aft.
ol SHED AARC LA St e e ERE AR reith ek«
profbtet BRuUBAGRSRMtditeBNBN traftriphdn of B SelyiIdi&tidasequence in the

addi ti onal_ nucleic acid sequence encoding a sjignal
cell jp 5t pamstitupiye og|indupsble magsebr t Thy praveotee BN henBemmologous or

N in-fr t =C u : :
v OSAS oL Ul Ao SP il HE el Bl A ai
consttibtmcludesian enlgaoed/ promotet elehmnt tocked insertadahtodbe phnt gatoee
. .hot ljmted to, |eucoplasts, chloroplasts,
in therigpgp fog plant %ﬁ@ébﬁoﬁ&“ﬁ‘%@' nucl ei , peroxi-sones,

endgRl @dMHofer’ Shy Vel & PIAR PryA6He| B n&h—?la%i( Ri&fSteP Ryhich is
vectors used for transfecting or transfornming the host
capahd¢ b6 dovingHagh tevelst ofomanseniptiva efcrllinkednseqhgnogodithe best cell,

according tag, et hods kn to those skilled in the art
sulf §8 GhbA, b1 Bhe My "tk pEEE Brefichs et BaliuRleror
indlﬂitﬂéltffi)r 2RemPleadind A6 ByswayPuf mitRGdd, iaf abdiRitle bRhdtetecad e a

are not limted to nutating DNA regul atory elenents to
prompfer Bus erpRURD EEeIQeognarcated speStian of Hie ysevaish cpiyme
ol 8 E5hen S s AR ORI GEIBAT0r AR o
or plemaiged]l.i s described in for exanple PCT Patent

Application.93/07278. The nucleic, acid construct .can

be%’?&@t‘eé'x%ﬁf’é?mﬁuﬁ Rl OO IS, BB e ROl lindled. to

CaM935% thnd2 CANABES fi‘)rc\/rhét@%, QfMV@él@rﬂrbﬁlioﬁair,alsu EREO B Riform
Preferably, the ndcleic acid construct of The present

badhawiint promotes, &MY nprdmetset drabidpsise AGFIEY ALABI actia promoter,

A BB Yo O UBQ ! TPt Baney BB iR FFire PrFUg: 5fe Stn
profmbRM rbtS Rha profotee o BhecHiOropRy I MHbtUiRdihe frdrehNALRL, KOS and
coli and in Agrobacteriumcells, and usually

HMEEapr modHigatiensarrtdsriveiaves theredfor pl ant transformation
bet d r egLons. j pary.: .
DS NG oA e 1 D3HHESRssuch s
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 rbcS gene, the promoters DRE, MYC and MYB active in
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i ncludes pBI 2113, pBl 121, pGA482, pGAH, pBI G pBHA
(C onetech), pPl (see Exanple 5 of the Exanples
weeai7iaes3shi ch foll ows) or nodifications theres€T/1L1006/000832

wi || be appreciated that production of active
pol ypepti des in sone cases conprises a sequence of
events, commencing with expression of the

droupdk:YBE wrﬁ&@ﬁl INT, P ©riod, | Ipavesh 10Y7QRosdd RIDBN SActitve G digh

nodi fi cations, e.g glycosyl ation, dinmeriztion,

salinist rayd a@ﬁrrmwasiaesg,u Iafl‘I!ayflhﬁt profotery isedQdaend rsi2ApChactiyle in

e capabl e of glycosylating human proteins at
pat}@ﬁgﬁégr%éct position, the conposition of fully

pr okhesinédutille mpbrastep tnmyt algy Ye andndiicible msﬁh@%smmtelaa g.

the g ML rataptss (LIS e OF: 3003008 Hhesiralsaed signal

utﬂi%@d%%rthé R idiRbtiGH ¥E €Hé:31\/1’@@'f§21x of LRhdeans ai IBceéhzééI hRu8d After
fucose residue wth a Iinkage that is generally not

the plantiehsibaemiarmestesl. (Jenkl ns et ah, 14 Nature Bi ot ech

97 %8& Cé)e]i(?QGPd S %?\gﬁth and. Fays. 4t hansge isg an
pl ants™Epoe ¢ 1A% MPICEHY T %"ﬁ‘ﬁ‘%}ésaov@?“é‘ifﬁ
addionsl, nlee% aci® %ue&é%‘r@bﬂm@é%éﬂé[ peptilie Bhat M16we Blafisport of the
| nmunol . 1999%% The nucl eic acid construct of the
recqsplEBaK t PIPieife fit-fame ched dhaseto] oz dubsellylabioggagplle within the
r I f ;
plarf; ADSLEOL YohbBILS) LB Gifidcfics bEPBREDUS inglude, but are
not pliedtedt td,nV@wbplasts, S:hilcn‘bp:lgsta,t etiromoytlasts, henifpichodria, nuclei,
enone, ggind as. such ll t pr es?nt s a stable and
PeroXisnunss: @ifoplagmic refigp iY@R{°%% ansf or mati on, the
nuCTiRd &psbin WBEBHEULBA Hr BaRFRBEREH: RinsFhitise tle host cells of
transfor rred but not integrated into the genone, and as
the sm‘(mtlm@ pﬂ@sbérﬂdshtawﬂﬁrm fied esqardisgitermethods kpesen 1t ¢hose
skllfeo (ﬁle art ne%hain%§§ é@t{nﬁl?z%;hﬁgeg gﬁ()juss oefne ex regsg(yl% ink 9lants and

plasli GélIsy|SE16§) NAv&ifiphtasiss incRaler Btuare hot (hirﬁ&ll) to Amibtifge \DNA
Pl ant PhyS| ol . Plant Mol Biol 42, 205-225; Shi manppto,
regylatog elgments {oingieasepiomater seagl 9a e elter ifasprgieimpkintercst, as

e

codst akdge is desegbal indor efangplofERRatenDNAplicetion IBATR7§enoni ¢

| yd t co (i . .
Agr BB A G Bt P rfapiEble. g lasiibed taemids @
pha%temﬁi a &oln%ﬁf )a ph¥paUaREMs Fﬂratﬂlt arfii¥al Shrodfdsoftb.’ -Pi8Rrably, the
| ee, and Rogers, (1989). Cell Culture and

nuc8aeratid @orwtulct dethemr@egnbmvantmtls a plesmid gectvb | eengl paeferably a
meI al ot%}( of Plant Nucl ear Cenes, pp. 2-25, J . Schell
INLEPK. vasil, eds., Acadenic Publishers, San Di ego,

CaLThs'i@HraEé’if‘ﬁlﬁbby véstor ref989)an Hgessdhi @gti@ndhich carries a
ression of Plant Genes in M croorgani sns,  pp.
moskgﬁi Bregpnafipmploplasmirs | cwghle te, beampliiliad both in £. coli and in

88 St A B B AR S SO 8o
bettveat thealvosboarder regions.. A binary vector suitable for the present 1nvent10n
includes pBI2113, pBI121, pGA482, pGAH, pBIG, pBI101 (Clonetech), pPI (see
Example 5 of the Examples section which follows) or modifications thereof.

It will be appreciated that production of active polypeptides in some cases

comprises a sequence of events, commencing with expression of the polypeptide
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(ii) Direct DNA uptake. See, e.g.: Paszkowski, J. et
al. (1989). Cell Culture and Somatic Cell Genetics of

wehkenTtd053%ol . 6, Ml ecul ar Bi ol ogy of Pl ant NueC®ar2006/000832

Genes, pp. 52-68, J. Schell and L. K Vasil, eds.,
Academ c Publishers, San D ego, CaL; and Toriyam, K
et al. (1988). Bi o/ Technoli86, 1072-1074 (nethods for

whidh Hegt bel %ﬂkﬁe@fbg[)?@stl Q4140800 PAcsfiGlionsSees. 2l gdfosylation,
Zhang et al Plant, Cell Rep 7, 379- 384; and

dlmfFfVé‘ﬁ’ﬁq mmh}’@tloéﬁn%ﬁum'(}’iaﬁ%) hydsexdatéon: r ansf or mat i on of

31¢30feh SRR S RNE ' oo Flaii SO b ks o h ot

posmhmctheoéormb(mntoncef Iﬁﬂ)y pﬁmesxeﬂsmmp{bﬁlpﬂamtglﬁdans (dlﬂ'&g)from

o iy NGk By s At TSR, 0 PGbBisaihe (eimyerhgaigsid
res1cmé &%ﬁtabfas@ R8s @Jxﬁtrnbﬁ?'i‘rl afghf JEERRAUNAYteh coRdd 2dRose or

anf ord (1990). Biolistic plant
fucos¢ rasetugrwigh i élnkagaﬁizgu is|gemirakly n<79fouad)@1 mgumabr\ﬂenkms et al.,

o BRSO gD M S el A SE y Bp R 5k . o
114 Toeeh, Mpind@act. of. v&aﬂey?:& S(ﬂistWéufB%§ RussellM40a0gkr. Top.

Span enberg G C. (1990). Physiol Plant 79, 213-217
Micyqhi: Pette systenms). See U.S. Pat. No.

5, 464, ﬂ@élé &Jx@éér}s{rh@tﬁﬁh@ Pre%éﬂtllﬁ%ﬁgﬂ chl Qc?uéf‘ﬁ‘ieﬁ"ﬁ rstably or

transformation o tures ryos or call
tran$1é1$t!3uteansfcﬁﬁeplalhtsxells [De ¥éble tﬂansfdrnﬂuoxettheaﬂlucle(ld%&)molecule of

enous gene transt n i ze ea usi n
the PR FINAIDY S HaALod (i &b R Benolen P FLpchrts Bfbtesents a
stabfeV M E inHefifddCiraif> Inp[ratﬁﬂz%i? 1BRAs®imation, 8] %ueleﬂe WICWIS
Yor k- London, pp. 7-209; and Onta, Y. (1986)

exprepsgH- fhec¢6élnt1§§nst’9ém@d i bart Thod s gratedt m@hth@fgenfamzeamy ag such

reprbiebtaliforlont Sy W g SPRARCPIGRN  on of NA i th

gerTherat aro g vafibise hethddre &grlﬁba@xoaig Uil gér%é $it6t ebth
i ncl udes the use of plasm d vectors that conta

mor@é?wéanw@e@ﬁ%%eéomswamﬁt(B@ﬁrfdfl@ [ {d3n énau & Plant
PhyQSPPIEh{; I\Mmﬂ\@j %@%ﬁf ShiiRg é)t@,tp i[(p B af E)td@g) el [a traﬁsgemc

tissue vary depénding Upon the plant spéecies an
rice &gmmagmmratadrfrdnﬂ transfoymsy ptaoplasts. iNatete/( 1 A8BB 38ppT4H21H).

he | eaf -di sc pracedyre, .which cap be perf d
o CHe il QsBods 5 B S s it lo R atespesbay 35 ot plant
gen&ﬁfc DNNlh%H@ﬂV@&aM?Gdéh&nt differentiation (Horsch,
et al. (1988 Leaf disc transformation."” Plant

I\/bl(@dgraba@rwn@me Ntarigene pganser SeekKioseH. Achdb il 287). Annu

o505 R TR o P GBS R8P e s

Son@@idtlInGeAdticiol Plands MM 6,Mlblectiat B%logyTbﬁPlant Nuclear Genes,
8%obact eriumsystemis especially useful for in the
bp. er

at i ofhelrand ladsg¥asile edi-cOeddeate Hublishersafew Diqgee Cal.; and

ani .
Gy X RS MR 55y B BTG PPl
Pp- ébeb]QeCPlhlct Bist¢chaoiggp| Bctiding fnd |, J. ofpmitieng edg, Butterworth
Pub¥n o ors’?cgl i\/&ggla{g é%etm%lly etlveorred : ﬂenn}o%g gclal{; aerg tulse(zlnas host

cells.

...\_)

(i) 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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injected directly into the cells using mcropipettes.
In mcroparticle bonbardnent, theDNA is adsorbed on

waizer7opeBpect i | es such as magnesi um sul f at e cr peTAL®0€000832

tungsten particles, and the mcroprojectiles are
physically accelerated into cells or plant tissues.
Al t hough stable transforndPion is presently preferred,

Cal.f a@hTodmd, rran&f 411 (19880 Bio TecHrol 6 NSTRICE, (IhaHédsctek dect
meristematic cells, or the whole plant is al

uptalsp0f DA Hte proteplagivle Seaalsq: Ahang piH. (1R8BSl Plant Cr«lﬂﬁ Repi7g379-

38405‘1?@ FiiAmY S Fale ? al. a{ﬁ@ﬁﬁ)‘ ‘Stgdi&'tféﬂ?foﬁh&%n of §ferOfene
sel ection genes otic resi stance or

transfery by atlestsoppratipos é@tur&’rﬂr?s |79ﬂ1{7 98r @nNsAoupteltd amlucech blyebrief

ffected_.b f th d d
clecfisTPrE08 Plash Pl Sty Sy It e e (1SR RmERAIPEY €usso-
563 PMRCHDS IV, US @8 al. V1 9989.651aB18 dhndIaetRA T s6Y14A (6B chR max) by

useful for the transformati on of plant hosts include

partigtaadceleeniion. BisdBeahnologyd, $25848;, antl@@af%@ Jnbs B1X90)iBiplistic
b B f

planf, Tror AL IRLBY b 4P Kb 208 FORLCHIRARI BHARIE o

tissudaby phbwle%cﬁﬁﬁarﬂﬁﬁn‘()b%l’hl@@ Neehauspk aVi Cetral. r(l11987)BChM) Appl

GengP?A 67,5 (apMe &lese PubI| hed Apégglégé) ?Bﬂ(i‘)“’l Plant
79, Q@Zg roﬁet@ls stérﬁ%gg)ec Iﬁ@rﬁﬂﬂn[ggag hoNge4 lass fibers
ar B| o]l ? :

| ecu ectors Spri g Har bor
or stla:bm rcatbmdwwhmkw tt‘@mslfqmpupﬁn b7 2ell 80lturgh embyposbr callus tissue).

se AR, DRl & M bt (s ARCBSTE s bt SR i s e v

using 7 DBGL @bate LORS ol 'C Eixp&tidéntsll Bnigiidioni bESBAId Oissube G. P.
I'ntroduction and expression of nonviral exo(?enous

Chapmen edt calaceds- sleepamape Nown Yirkdioadps, penbis20%tad hta, Y.
8
ot EAGYBLS CRIEE 1 ARy B Tt oyl
Exogatbuk cmea BrocaNde A @drizi UIA 88 0m5-1RR(diR86iR8Rition of DNA
French, ﬁfi al. (1986) Science 231, 1294-1297; and
Wlthr%q{'é]ﬁ‘?ﬂt@gpo Nt al . (1990). Production of enkephalin
i N 1RDRGE 8, RERIARh&RLSd gy?s'téi‘xg 1ﬁc@lﬁﬁ§@l§é HRSH flashhifl YclBNAhat
vector. FEBS Lett 269, 73-76. It the transformng
contairr wiefingd DIMDNA segmerds valrieh shiegtamj inta thee phlnt genymivaKiNA.

di fi ti Xz t It
MelpSbedaig oF s T ey firetSigh uBh Hisoplpptspecjes and
the bﬁ@b@édt@tﬁutﬁ' a&meely fQkteRASR qﬁde%m%tea Ugdprodtht ke tBe SbafRisc

viral vector with the forei virus can then
progsdurey gyl can de perr&rmeésvmﬂu any ftlsmeexplmsthﬂtsp@vma good

soul b BRI PR BB G, 30 By hgor
disd h@zmsiﬁ@ﬁiaﬁbna Plane Motédupir | Biblogh dVibuivaid $4 %t 1-9nK fwer hecadtifiic

wi || produce the coat protein, which will encapsidate

Publhﬁleersu Pardreglt). A Stlﬂéemﬁrrtersy ABpraschRIgrgysy dhe ApEolactetigm
deh'v?ré/gs‘r??lg&aﬂ?h%nﬁlgé{%% d\ﬁlﬁ]% @?ﬁ@ﬁ%@e tlo'ﬂs Tﬁi (HH:@F sgstem

is efyleaiatly geefel foe i e teatioh o1 tra'ﬁsgelﬁbldlcmtyimnom plives
equenc

bedf th |
Fof |5 by VoMo REBPSh 261 Jesé UN RalegeRbaics PR GRS In
cledifdBoafivh, ML YrsbPEstiRtL RN CaRILERhS: {fedisdic B, opening

up mini-pores to allow DNA to enter. In microinjection, the DNA is mechanically

injected directly into the cells using micropipettes. In microparticle bombardment, the
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Construction of plant RNA viruses for the introduction
and expression in plants of non-viral exogenous

wauael7@ies3aci d sequences, such as those incl udedCirmL1oh&000832

construct of the present invention, is denonstrated in
the above references as well as in U S. Pat. No.
5,316,931. In one enbodineat, there is provided for

DNA fi$ edsbitRtl oa icesprojéttilel suuhcdsahagnasiugh subfateniryShls @r @ungsten
del etion of the native coat protein codi ng _sequence

particlesrandrie miGraprojaghies pe pisigallnageslerated infacalls OF glaghtissues.
ol . . . c -
Poalinobbil 816 e @AM Ss LY HRENEA-Ran B tdnsformation
of, for staher, laff celhe nnaistanadticweells @matthqowboleiptant ddaleg envisaged by
sequence, .and capabl e, of .expression in the ant _host,
the BERRRAGRHEIBR- ¢ HENPGolf i fEoen P BRI 8 AhRaCi ool bl
sequtRebsRP S41ETHR %%néy@tge,ra'rﬁbm‘b%sagt%epfor& NS tpubyosthre
reconbi nant plant viral nucleic acid. ternatively,

t hdransiein éransfermasiont eannbe ofeatesl b quieoé dhardireds DNedansfer
metfiQ L AR Lh ARGy el IRENh AR nddeed A AL

CI'éTC acid sequence wthini
noningkd thet ipfve beemshosviploddusefil foflig: tiactrhationbl plaaitosts
. viral nucleic acid construct may contain one or_npre
incladgyiceplgingyer nespst vives {GBYENo ﬁpgaqs? oWgsas svirysa RMV), and
bacﬁlfwihﬁa@i'\p? TSARASHRRLE rr%ﬂ%é Ein% 3)1&&1@ RaRLS Qfdescri ed. in, for
transcri bing or expressing adj acent genes or nucleic
exampled Us® et ¥ e.s4,BH5,23(E (fmaa rgoldeo shosavdviiuse 863MVE BPA 67,553

cqonbi natiqon. Wt h each. ot her i atjve
(e daramect ditishist ApBlcation o or Bl TRIVE RIS 1 2o BV
EPALagkeY i(BRh; ACGAIANASC Y &ANSUDES! TR EREHdLS i@ Moleular
_hore c/s-acting regulatory el enments, such as
BiologiaWizalrectaihi old Sippiags dlarbardsbartarndNew Jorkarmx: 134d89. The
r I . scripti o] | S . -
use [ Bep Rl bald R B Rhelopdlef UL A0SBMERGS ingiuding
plarB€ GuéREESdTAWO87/06261t ed adj acent to the native plant
viral subgenom c pronoter or the native and non-native

pl drostyugtion of plané ROM: Yitpses ot e ntradugiigreandiiaprespign of non-

virall lé%}) gén%u§‘ (H.ugle&e gesan uliﬁceis rlﬁl ggﬁtg 'i8 TREnRRABY i the above
nucl e c acid sequences are transcribed or expréssed In
referdrecshaswelphsimyt: Davden, BorQ.reobl. (9SO sbgmnmosagc virus-hybrid

cxpBisEa a0 o A S SUBTRLA, SDPaNE LePal Rty (1956

Scidek 33£,0N9511967; dnd THkAMLEAEIN A& al. 119908, Froflsdtiof BFefkdPhAlin in
except that the native coat protein codi nhg sequence is

 tobgsica pedoplatniesdng tobaccorreossic Yitks RbA vaetpr. V& tt 2¢H 73176

su om c pronoters .ins d of adja t, fo

oot T o RRRR B b HeDRA vBis A AR 01 qpp oy mae
suitghib eabdiB¢Htion8 td erROviRisNiadRLf. pll@fiatively aghe itk @t RS ik cloned

construct is provided conprising a native coat protein

intog a rhacistialcelastan e esse 10 dongirusting dho AeLisotiErl evecir dvidh éhe
forlfn DR AR Y el el T SgiBksia FIALLER: b Ba
viruspn baatrial eriginbgfanplidatiopcambt eitached & theabl BN, which is then
rephc%gqrgislg}%@gg}g teﬁ%t:ﬁ%grmeﬁz)%llag %n(il %Jar?s(ia?tpotn 0 et 5 f)l\&lg V\zfaill%lrggutce the
coat protein, which will encapsidate the viral DNA. If the virus is an RNA virus, the
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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reconbi nation with each other and with native
subgenom ¢ pronoters. Non-native nucleic acid

weeqr@esBs may be inserted adjacent to the nonPQami20e6/000832

subgenom ¢ plant viral pronoters such that said
sequences are transcri bed or expressed in the host
pl ant under control of theisubgenom c pronoters to

fromPh@ ARG sédﬁ%n&le& he fiL_ld@frfl?&!%noww b t{agﬂaﬁ(th st djifie Bénesao

reconbl nant p ant vira _nuclelq acl construct is
prodpeothicdeal rasteins which encppsidaserthediimbRNAexcept that the

natJd ve caoat t el odi ng s nce i .epl aced Q.
noGelSrgah S, e Nl e L ifubeiotp HoRtife oo
planfyl & @iﬁﬁﬂﬂ%ﬁ@%&ﬂu@ﬁu@&@&@&ﬁ@u@ﬁﬁ& fuchtagithge dncladelinbthe
reconbi nant plant viral nucleic acid constructs as
consyasicef the presertdnyrbionels demopstariet i the phevsisiarennes a8 aisll as
in UM, PYE NoT BE 1686 pbi nant plant viral nucleic acid
construct™or reconbi nant plant virus is used to infect
apu ope embedinesat, tidrant provided for insattionanplag! vrd nuclesl acid,

nucl ei ¢ .aci.d c truct is capahle aof replicatjion | [n a
comprgipg 2 Jeletion OF 4Bt Bavocor RIOTHR gogine Scggrce from the Viral
nuclbicaReE 'd Rd-BRIRI (FE¥INT PEINP R cORProEinYdthef fqabIHR, and a

genes (isolated nucleic acid) in the host to produce
nonmhével @simetdr, mrefeesbly, then sahasnbmic erasedtemehthe npe-native coat

t.ransformation vehic i Vi Y .
protgi iR TR o TR i) bl By B kasine of the
recoffBiR} plans widg &ON Cacid, QB teBSurBiptH §fstemip aifedtdn dfrthe host by

conpl ete novenent protein sequences wherein all the
the repeypbingnicplent virgbnerldie agide dilterngtively) hed@tive et Rreipingoging

¢ A . . .
seqiffE’ ey tp R Ao DY PR hf sl ARy Eh A0
sequencd withinait,i stichiiaee nbe-nefivea pretgqim ésmpodudedy Bt ieopmbmant plant
. also be in roduceg into a.chloroplast gen tagt;er ebx .

virab 1916 Akh| DREHIE AL BIUTE] GRC X FRURnPtidorab, pon-native

subgeRbi@d Usto RS te@ O BRE Uso nDhve| §ul§’g%:h3m§ce§|{ﬂ&ﬁ6t%§ 1s0 chpdle of
genone ‘of the chloroplasts is known. This technique
tranpanibing esexpiessing| ddmgrigeepederdelels acid; seqeencey bnthe gdgut drost
are_ chem cal | I ed t e e e :
and iRy f 3 teedubTBA0T TP 50, Sl Gl pfthR” SbeRhomic
pror@¥Ree NOMEII 6L ke rec@abidantSplam tvirabuaddc beitl @ohdhtictglay Sontain
preferably via particle bonbardment, with the aim of
one | Ok TRYGLH AL NG TeEWaArY Sleancalte seiots epigasess,cVhigh pind a trans-
-l [ hlar The .exQgepo |
actfff; Settafty ME rbgpE LR HhriRon UF PR HEIPRE dbgited
dowtnetréxen ¢lapetb] Nonhaiivd sgpleitiaoil seqtienced enayHieomsqrtedsadjacent to

enone, vi a honpl ogous recanbi ngtion, which is.readily.
the RPLEBEY YAl HOGAHES RIFGROR: Of BB Ve APOASpIaLYS Pt Viral
subfdMofhi€ BEbmdthie iEXRALMHAH DnB YabRiCackE b ubRFNE if@Sded! The non-
addition to a geneof interest, at |east one nucleic

natisie indckqamd cequbscdsvard tfansenitiedeorcenpoesogs] as theshape mdang under

n iti.on, the exo ous. nucl ei c,acid c i ses a
contf} 3Bt iytRPho R Br S RRRAN O RO Thfa o nBRERE o
pr aaedicesd S8IHYEInNE BldcombianBplahS difal liicRES &4ill @ofstruct is
that all or substantially all copies of the

provifedragpinatie §eshombodnemdvenegpis theh thenetive ¢Aat REJtgigecoding
seqltlgh%e 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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exogenous nucleic acid. Further details relating to
this technique are found in U S. Pat. Nos. 4,945, 050
wanw7®1¢83, 507, which are incorporated herei n BgT/IL2006/000832
reference. A polypeptide can thus be produced by the
protein expression system of the chloroplast and
beconme integrated into theachloroplast's inner

profIREDARNEne Be g nBahatle siBeRtthiRSoRORIOHREed Bltd B Vigal

transformation, plant propagation occurs. In this case
nuclgicoacisheanstigett The inserted hercnastyetsubganemiel pramatersare capgblgeof
urin dtls ue culture a N,d
nanfiing o dpBoripe FRERERALCE TbhhELOT M A Tudppcie e
reco@iifatioh ngitlaegchnether ki withi natity& subddnomi! piomiotery. Non-native
conditions (e.g., culture nedium tenperature, gas,
nuclgig\acid pRappRces m@fr baiseited HligeeBbioaile mopaing sWiegnemic Rant

Vlragﬁkﬁnﬁlté?p Eu&ﬁh&ﬁ HRedqaated be t%@c{rﬁﬁﬁ e e?ﬁr@%s%ﬂ M 11 host plant

I'eve optimal expression. lypica culturing is
underfo‘oatrb]eccfthmsiﬂxges@mmdmordoq@tsanmrmbicb ttmﬂesmdepmdmn ti ons

bo B PR RAE. rame bt e il R E R s et s

proAGAE 84! Sn 'REI tRird NSnBHd¥Ym&it dexeOpIC eHat rtﬁé edtivedbat bRt @ling
wat er can be added to produce aqueous nedia for

sequente igreplaced bare narenatiye coddretein codipgseqece. NOs.

6, d f It ur
Lk g0 S, SR ol WOl i, o
reconibigdt iptint virdlaluetiés adiditorsaticts asri¢serbédhertinebdvel toqwodl@;e a

e 5, T SR ISP, o458 080

recdnthar PHnt Jikklis B3éd 8 infdd8hHbro fﬁﬁg hoR PRaRs, (ﬁ@ re(:gﬁﬁﬁ‘lant
et aL, 'J. Am Soc. Hort. Scr. 117:663, '1992)
plax(t Nimlibuddic (@Chlucaistradt.is cgmbtenefi @piation. in BShCSE gystimitswread
ant Tiss. lt., Peki A3, 1978
it g5 AR oA AT eBrEionaohe R oty o aqdigdblated
nucm&d)gh AshdsPd prefucik &%éﬁ'bd’ Eiﬂtem Hor t Sci ence 19: 507,
McG anahan et al onga and Durzan, eds.

Ce|In aantheT codhodiraents Ureetrimiirmates rghiclgneqmprises Nilﬁah derived

P26 i B R 5RO AR Ol sMlomic

profabter k&ﬁ&/r@rg a Py @ conﬁilae tmovib&xeﬁﬁ’ protdifl &Ebluenﬁamhhmgus all the
B-5 (Ganborg et al Res. 50:15
sboes SuRer 401%%@g@59t5(®8 e Grioss Rery é{ﬁﬂomylébz &, Curren

Opggdinam ﬁgﬁ@ bé(g?& lﬁg' 711\/%-'—1 8%? 7Iﬂ)addie'¥r?) n't§ rtheS ali(o'd@ | tlh@ hucléftheid

moldudéloﬁrthé pre(sebﬁaigiza:h:dna:ad,atsndw mtﬁodwtiantosw,@hlo@&ﬂast genome
r. Ber kel e 1950), Kao and M chayl uk

thef?&%fﬁ“ gﬂ&ﬁ%’ﬁ%‘iﬁ%ﬁmﬁ‘fs a 126: 105, 1975), Linsmi er

andp uklfbn ﬁfﬂ%’dﬁém@ B ﬁ?ﬁ&%gnucﬁﬁé/ a+i8lseqidndé to the genome
18:100, 1965), Litvay (Litvay et al., Pla

of tize p]lllom,bastsms :k,ggwn 1@]&5)echm®mo§/ev\dmj§@llppvmg pmg@ﬂumﬁ First,
pla gy SR nlig s S8l e EP b PanPiaipd o o
aboiPéhid. ﬁﬁ@ﬁﬁﬁ@&xogenous nucleic acid is introduced into the cells preferably via
particle bombardment, with the aim of introducing at least one exogenous nucleic acid
molecule into the chloroplasts. The exogenous nucleic acid is selected by one
ordinarily skilled in the art to be capable of integration into the chloroplast's genome
via homologous recombination, which is readily effected by enzymes inherent to the

chloroplast. To this end, the exogenous nucleic acid comprises, in addition to a gene
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t hereof (Murashige and Skoog, Physiol. Plant. 15:473,
1962), Nitsch and Nitsch (Nitsch and Nitsch, Science
wQ@aen78505331969), Quoirin and Lepoi vre (Quoirin eCTal2006/000832
C. R Res. Sta. Cult. Fruit Mar., Genbloux 93, 1977),
Schenk and Hi | debrandt (Schenk and Hi | debrandt, Can.

J. Bot. 50:199, 1972), Wi2Be's (Wite, The Cultivation

of iféreANaiTBAst dA€ nitlsidtaciesdqaenddaiReeld Rogsthe chbropflfd8)genome.
etc. A nunber of such plant culture nedia

In additipnr theagyogenausi Nughtie ackhRomprises 4 sl ect@aaléark% whigly py
ol B0 300N Sl ot a o

substdritiatly eldl cosiesof thh eh]mrcgﬂas] gaiouina:lfocﬂpwu@ﬂwh pblacuommbhldc the
devi ce, whic to b ef fective f

eXOgROGHY, BYSIGR as% %austh 5@2& faling todh Psehmiaee a5 Sund B .

Pat.RQbsy PEPLS 0S5 ahd) 5<mbtsa)r7e n/(txi‘&ieargqa_cohbdr&@@ HeRGQ BIBrefarbticeN A

i's i ncorporated herein by reference). This device,
polyphptids cagdhust bealbnoslumdslpb@a Iprateinjexprensipm sYstetn pé thg ehloroplast
usab t for enabling
and R g B oy AR Ay S el BB, 1o i

COReghudileRy GE| ihs, nidikédbymplosdl,i figlldvwirg da'ansfenﬁaidne plant
used continuously for one or nore subé qu
ProRAgAL OfGUie il ity RS/ W&F%@P%@}E}O‘&%P gete toawclude initial

uss%e”ugpet b 2hnSRYE TE?&‘ of htidrt 26 eétalhf@ongré &8RS E8t9further

ur| ng an vestl ng my sured to a
use.Sl gn| ficantly high degr ee at relatively | ow cost, by

a sterile hood i jch all ...

nMbedieaigh o6t g e Hiel e B gf Hsote of e fne Conditions

(e.g S e(fu\l'ﬂufée sheliRin@ N@ndpeRitrk N gadl eMiFRINIERY, BiBraagiohOhiHdbe VRBted
event ual I'y the devi ce does become contaninated it may.

accoidimg tye thf @me‘zﬁllomsm tand r e agxpressd [preteine te @shiSHE coptimal

exp{gegssics)rbr ogtcgg cgﬁ | %S 1? € tge{c}?egf lu%éil)%a ?ﬂber g Elgfr:m <o 1 leture

con@itiohs! aing kb bhﬁ?sfentlbhﬂ Iﬂhntl dultyiret edianmf oftrwvidl beiafeeciabd that
cul turing/harvesting cycles is_econom ca Iy lucr

plantivre pediie dnglugasthoth ppeows medipiapd dppan Wﬁ@&ﬁﬁi edjg to
Whlglzg);aﬁea YaPbe &fe@ t?‘f) AARS a ﬁﬁgﬁ%lo@ﬁlﬁﬁ‘ ng lﬁ{t(rac@ﬂgﬁge e.g.,

e nu er of “device e battery
U.ScBat NOIs| @620, 06T hmab@b§9, ﬁ@i)ch production to denand

the transition fr pil.ot pl oreact
MBSy off ARSLARERs e, Riupidh B BRoRfL JL ERhEiRe Wit the
predcit 3hehBbY, RlchRkE bah ‘iilo?QEﬁT&rdﬂ fo, "BA B0 RIgad@1INBNdW Gnedia:
devices to the batter Furt her the rel ativel Yll ow

ml@ﬂrwu@%nd@rsovolru Yatrofl ) 1828 Asdersasuphed Hart.h %lb?r ,ak480),
oS 00 AT BB (ORI L LR, s

Hoths&, 1€11663)rig9g), O@htpl(lﬁmtlb 6?(@1&1 acalor Sviagiat Sinfdiel 8: 659 1975;
present invention na ected using a disposab

Chigiroa Symsr Lo ns(ganlgy; Bekiveral BhDRRceta g Darps Plant
Cof BB LTS oBr T el g, OARE e SR 07,
1984e ¢ @aashan e?omlh_ia: Benga: and @pradns eds.a Cstleanid| Tfsaktl €ulture in

Forgét?yeol\%gr?llngs 1Jnhto?fl, Iil)eorrdrecht, 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



10

15

20

25

30

having a top end and a bottom end, which container nmay

be at least partially filled with a suitable sterile
woizal7agosal cell cul ture nedi um and/ or axeni ¢ PAOALI0861000832

and/or sterile air and/or required other sterile

additives, the container conprising: (i) a gas outlet

for renoving excess air arfd/or waste gases fromthe

ArnéQTirulie 347 (@aﬁ)f Abr. Begi Stay eBédkbRY, 1930), Ko 2dWMichgyltk €Kao
i nocul ant _and/or the cul ture medi um and/ or the

and pdighaylyle Planie d26:A85.colTPAi Irf@?malﬁh and Rkeogctldnymaier adl Skoog,
Phy§18'1Ir gt §8: '1’66 | fdé\%?cofﬁ#dly Eﬁ@e{ at';)ﬁ ngﬁ%teben Rep. 4:325,

nprisi ng arvestrng
198531: MxthvaéssWo@dyi @dant eniedmamt(i[hydoéndt Meand; Brocc bt Hlant Bopp.

Soc., 083 Lo hH W P oo P S ole R Yot Pt e ions

ther&df! Mulaélﬁé@ 2N eﬁ&dogg Pwﬁbﬁ Pmen%maa 19@@56@@%5 Md tNich

nmedi um cont ai ni ng c 'S, renmini ng rom a previ ous

(Nitsehrand ¥issghoyai¢nse 1@38551396%, Quoirin@od LepeiviedQueiniesital., C. R.
cMl t r C f t he .U
Res. é{ /dglrﬂ? t]ﬁ}e‘qr i u:qeeznc})lo%( d%’? i 1 \/9:/2? aSrecéerbkr %n\g lglf%ebrandt l@(ﬁi&:nﬂ1 and

H11d%fah@tﬂ @anyJ. Béte 501199 OBQDJ) eWlites aiWldte, The tQuATNERRA Tt Animal
and/ or transl ucent. so optionally the device further .
and é’éﬂ% GelaRaengldyPress, N‘é{ 1963y, fftﬁt/ﬁ phel sicBmland cylure; pedia
are ?&ﬁn{eﬁfl PhvaAUBR! £5m! Sibfhal E ik UM% )”Bfﬂi BiRet RERMAY 28 dry
rst et openi ng, ere e alr et 1s
(powedanedahatid end dry basal lsaltdlhectuyas, femme;ample Pr ef er abl y, t he

o Eee TP e U e U e TUELBIGH SiREgls PR pylure

devics, Wkith ﬁ@@ﬁéeﬂ%ﬁéﬁh)ﬁo ba kst 3 it BbddcBiof 38 biologically active
tionally, plurality of different gases are

pepiil m@dm@éwemded iif teltea t(sqeu ReE 1380 HPOE 28 c whiabds ilrnesporated

air inlet. Preferably, the harvester
hereti‘griﬁ)z? r|enge a contam nation preventer for substantially

pr et devige,i Whil® @ssehiiglly disposablenis nhatadteriatd ih hdmprising a
container via the haryester. Optio t he cont ai ner

reuspblegrvesting gutlavler enaghing b a&Vﬁ@lftgo?ﬁaéul??é? aipertipggf the gpgdium
comﬁgﬁt % s dﬂf&&zte’ggttﬂg%t t?xE 'd@l/mﬁ Mobe upédecfo%ﬁﬁmlysly fcﬁ‘eone or more

I's's rom the group conprisin
subseqligrat d:qummeve puilltydag/barvasteng aydepdny ae rlmdlistrlal environment,

sterfh i oo eS8 T8 S AP "B STECT R prsared to o

s1gn|1ﬁ%%ﬂy qﬁgﬁ B@gr@@h@félﬁiv%ly Rve o&Pbi Wlamg, fo‘i‘%xﬁﬁlﬁlea'anﬁénle
f or ned Myj usion bondi ng two sui t abl € sheets of
f

hooclranewhlaln ad| glepqsefdét@mmqi@@s od rdiscopnastiensbf yervidee to and

et Conpyl Ses |0 et xt endi ng, fr
trof | finde SRETP SRRt by Bt il S8LD ot Hooome
con@inifdted Amay MRerbbé ddyposyadot b&ﬂhe&fatlvﬁlyslﬁtlﬂ regbgdral ss. Such
the at least one air inlet conprises a |l east one air

devicqs By jbesheapbnmeetiagiesd; ave fouprodbetionayotumenf 30 enld0iliers
or HOIBNEfARE. %rt\%lt, hhé af?illiw G b&ﬁfox‘ﬁ{ a number of culturing/harvesting

cycles is economically lucrative, lowering even further the effective cost per 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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secondary inlet pipes, each the secondary inlet pipe
extending to a location inside the container, via a
weuhi7ands3i nl et openi ng therein, for introduci RQT/IL2006/000832

sterile air in the formof bubbles into the culture

medi um More preferably, the device conprises a

substantially box-Iike geesetrical configuration,
1ackfaﬁ\éb1&wnﬁ&br9\&%§lﬁislm k@RI hil ﬁé&ﬁfeld@ gl camséred tdplcal stainless

preferably, the height-to-lI'ength ratio 1s between
steeldoreactorsand about 3 and pr ef er ably about 1. 85.

Opt onal | t he t
o Ahe bliviokoSt ARROTeu SpEhlsl e el VG R be
effedtb usiﬁglacﬁspdsﬁbllél deeive dos hpidallyaquitiutiig and hbsistitg édllsyln at

spanni ng the depth of the device, the aperture adapted
least, gheerats s decrived it bngl BEGL WQP%(QOQ%?%aWQEﬁhtlé pregrporated

hereRf 'b‘g éfb@%eé. &RhiPR 1Eé/ 'cofn%ﬁs&eé{'s?& lszlg NG &SI coffher
a support structure or su ortlngth Vi ce.
haviRg ef ®paindyand & tbottmp podf whtqlmimainercmap be siedeaat patiallpfilled

...0Oppo fra efr r|S|n er
witt O BRI PRl BBIE R RO LTS ABRH By B aE Pyt andior
sterifd! Bis ta@Blor 3bduirddadthér Réril¥ QbitRaS, the QBﬁtraInefTEBﬂﬁﬁﬁ.&ing @) a gas

suitably joined to the upper and | ower suppor
outlefeliop 83180 Vil ECQSH @ﬁ@md/@r yvastergases frea the yzo@ﬁmé r(ub eafadditive
1nletS fi’)@ %’(l;({du%%ﬁg %no%&@géc oorﬁé? ?\Sl&\k% gr?etdl ; em th\é %dhttﬁ%g into
the ld:bﬁl&i’neﬁn énd wharackripabrin filhbecemphking (i) @ perueilﬂe diairyester
the frames are spaced from each other b %Gpl ural ity
3

compyisigg Ad1qyy copfraller g?féﬁél%lm%}‘%YesFlﬂg 8frtdes Hrfdparton pigthe
medit "EtrtaifingOc éTFr &heh gfe erei)p CermBREE e RRVRe afoe be used
strategically locate at the device may be
confimseslyddr anldast emo Vether ebmcme)/ctémﬂmg&lam&mg dyele, wherein a
ower su

t t al | th
remBRBSHE F e i 2 ﬁwﬁ%ﬁw&eﬁw Tl Tots R psteipyole,

mayS 98RO rds ﬁ@é\ﬂhﬁdfd‘roe[ nERCAIIMIrd nd KhréddPROEIE] Rhertin the culture
correé})ondl ng portion of the bottomend of the

mediiniap OPﬂ@fréﬁ‘atﬁd)ﬁddéé’éﬁaﬂeh?éoYléﬁbr support is in the

F O Rlaaliy! 520N SIS AL B ALAGLINBLIAMERRAAL Al

t he 1 ower”’s

opuomm,sthd cfejvafeseﬁlrtﬁm ¢ommisky an taeinidt foe intwdating tepile gas Al the
t. qne, i nterp rtitigner projecting fromeach fra

form ﬁ%ﬁ'@b@ i theaiiare ugHhERies a ighiletogenipg Whernd "ge air

1nle€%2€iotﬁ1l§%crtﬁﬂ1§hoscéh§lﬁﬁgte ggg% oﬁspr'f g’g%’f}e{;é% o}?'ﬂ%eﬁaelpirnféii%t foF TtRRMcing

sterileitges paore ithamwece difies tilheing. r eblioce ptdferabliydtiie aif inlhe is for

confinR s et R st g o AP T By (AR €085 are

intr¥@ickll GRUIFRHP AR M@@&nﬁ:&rﬁfﬂt&ﬁ?ﬂﬁ'&%ﬁh@ﬁi@ inlemer
support nenbers in a direction towards
referably, the harvester comprising a contamination preventer for

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

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

comprising polyethylene, polycarbonate, a copolymer of polyethylene and nylon,
PVC and EVA.
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t he opposed frame with suitable upper and | ower
struts. Optionally, the support structure may conprise

wea 2pi7imed3sty of castors for transporting the deg¢rae®o6/000832

Optionally, at |east sone of the air bubbles conprise
a nmean di aneter of between about 1nm and about 10 nmm
Al so optionally, at |east 2one of the air bubbles
cogptivaalyg threeontainanitradediora adatirhterof mOpd thanahe Yayer of
the .container conprises a suitable filter nounted on
the‘flﬁténé%s outlet for substantially preventing
I Nt QA Wby OthE RBh@MHeN 30 Srmiddt By ti§iok %ﬁiﬂge’fwd/ IsBitable
the as out | ef Preferably, the container further
¢ metsrial dlong ptedetefmined seampunt ed on the additive

.‘%’ ol A R TR Rt 3R 08 1 OGN Rl e

opemﬂg ta lo8hiteh ipsidk eicddtnyaindrA€bendas thR HOEBicHHIdBérEN
preventer whi ch conprises a Ushaped fluid trap,
whé¥lE prefisablyy therat é?aébpnq &r Jenompaises 2 hesishersiaig nlgfrpipe
t a
com LI Fb oM filBle, Al p AL 8 eSS, TIAREG of
secobdarbfdmheblblpb:*.; eatiotiecrvadarydhlet pipe eatebdingeo a lédasion inside the
y ef er abl he harveste I s l.ocate near t.he .bpotto
conBiney i PN GHEF SHETIRGIESH: 41T iBH oS S i h (dorm
of KibEledTinRAME BatMEShbdMamCY Nisret fer IR fdelcrle thBprises a
medi um contai ning cells autona caIIy remai ns at the

subststiolyrbexrdike eemetrisalngoafigeation hawns anezvetalltiemﬁm hefght and
wid hevﬁﬂost Oérefelgz?ﬂ{f] AhEGR (ﬁ% ‘toopetnﬁ?lnra A0 ¥s 8 g\i Fn a out e fler n‘t]aor}lg C'ii

and @t‘efét@ﬁl@’tab[@&f leal | Qptaaily,ahe geilght @ didﬂﬁ aanMSdJ%tver’eﬁrﬁbbhtBS
bottom of the container to the harvester. Preferably,

and?h‘@“ﬁ@nad}drﬂi%‘fef%’flyﬁw edi um cont ai ning cel I's conpri ses

e

depﬂhhmf the davinelghe apertire adegedin ewblaileidegicedbIte smpptddsesa
rom.about 10%to about 20% of the original volune of
Sult?m‘:ép%lﬁls'tq?ﬁ”ét medi um and the inoculant. More preferably,
t h@ﬂtﬁﬁmﬁdﬁé d&ficd mhapaimﬁns@@m@pett@&usﬁké for Q@Héf'tirngﬁe
from about 0.5% 2% original volunme of the culture
deviepdPrefisrably, thesuppst struphire cappiises alnajr, ofoppossdifrasmasesash of

e 3 LA0SE bt B M APRAERASARL L B DD o

subﬁﬁﬂiaﬂy parfallelovaptica §apEutt mBMBED ahitdbly joadldeoied iR @hd lower
bet ween
support members. More preferably, the plurality of vertical support members

consists of at least one the vertical support member at each longitudinal extremity of
the upper and lower support members.

Also more preferably, the frames are spaced from each other by a plurality of
spacing bars releasably or integrally joined to the frames.

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.



10

15

20

25

30

about 5 liters and about 200 liters, preferably
bet ween about 50 liters and 150 liters, and preferably

wahoro1dB8 liters. Optionally, the device furtRET/IL2006/000832

conprises suitable attacher for attaching the device

to a suitable support structure. Preferably, the

attacher conprises a | oop 23f suitable materi al

pr @referblyy dath €lgy &dwer atppagthiedint the tfoan tepsieadiyoshdpsé tab

.ccontajiner. Once plant cells expressing.the
ProjeHigcrers sash pbther lepshBRRRH: mpmbetsiln the dreshieniof dbe oppasgd

e admnistered to the subject. Cells of the present
I nvention can be administered to the subject per se
( e Qptionallis phe Siames eachdecthpmileaatdelst one interpartitioner projecting

rorB BEATREGH 8! BSTRRCL ARSI e B15 It o e

" sidewiil 2506 Aebics Al aGRERASITh&N podifdErsSich eha® oPp&RAI s T the

. of one or nore of the active ingredients described
intetpartitianenietiacttehe reduse nthe ayvidélo o ohe riegice uath thgs predetermined
i%xsi ol ogically suitable carriers and excipients. The
purpose of a pharmaceutical conposition is to
f adirbfictablye @mintephrtaionen oinprisepnpnabie §ubsantially vertical
organi sm _As ysed herejpn, the term"actiyve ingredient”
merpRere FRACES f@ﬁbﬁweé&)@ﬁméﬁweﬁrsawrhm@g%?@s@i%@r%cgppéowards
the SRt ARL %gtfh%itéﬁlé ﬁgﬂr%}ﬁ?&v&' sgfgi cal effect. As
nonstrated in Exanple 5 of the Exanples section
whiQ@gtiohally,oths , suppédit strufturdrengyr esapriisei mpduralipnofwystys for
dehydrated (e.g., conprise less than 10 % water) as
trangportin ﬁﬁe?‘l‘i"‘&rﬁﬁ'nt ain biological activity upon

dehyglicabllpat 1Risefs8hRbb Y thehgr basKeP chaplisedh QhEnedidmetek Hf
not zona pell ucalé)gabg ycoprotein, GiRH, LHRH LH and
U

pos

betwqop abautglemyimsk mnpr epar ati ons. Herei nafter, the
- : S odi e .
P O S S AL e

aboutsephnm.nt er changeably, refer to a carrier or a diluent
that does not cause significant [rritation to an
or gévﬁ Mﬁe %%@nmorlaﬁﬁs@aﬁ@@keﬁlﬁrém%@@aqn e ey prget
for &tREIPE bidveRidY idfdBuadn O SrelSElaRO TROURL cofMiner via the

adj uvant” i's i ncluded under these phrases. Preferably
gasphéetcarri er used i s a noni nmunogenic carrier and

further .preferably daes not st. nmul at. h ut
o duERtt The aaihet ARl fombrser ALk fpounted on the
additR%Cioldt efok "subfhugia8lyt Pre@Bntinde iftrodUBEina BE RoAGAAREAND ifto the
phar maceuti cal conposition to further facilitate
congginer viasthe addidve iletan active ingredient. Exanpl es,
W tgggt réf‘efybgﬁ,tth&g’isq c&ﬁ&r LA re'v@ﬁi!ef" %i&ﬂ:gﬁlgﬁ%es a U-
car'bonat e, calcrum phosp afle, various sugars an ypes
shapdd SuRlr ehp, wedrbivl asecate tharedfl Meseptipallatmountste getadxeernal

oi | s, and pol yet hy| ene %J ycol s. Techni ques for
outlebptiie Arveer NS Uabie ST ICLONBFFtF drugs may be found

in ltllaferably, 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

to a level below the level of the harvester.
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| atest edition of "Rem ngton's Pharnmaceuti cal

Sci ences, " Mack Publishing Co., Easton, PA, which is
waeonwiono3sl |y i ncorporated by reference. SuitabBC®1L2006/000832

routes of adm nistration may, for exanple, include

mucosal and enteral. As used herein the phrase

"enteral admnistration" r28fers to adm nistration

t hl();mi@halaﬁ}dncp prdferably} e @asidder o ti@sietian té@sihingseelld is

adm ni,stration, colonic adm nistration

as. rect
detemneg 3t ?Asﬁst Rawiallysagoaiding, tg 3 distangs dgr fremsihg) Yotigry of the
contgfﬁ%f 1o the BeLRESt ration. Preferably, enteral
admnistration refers to oral adm nistration. ‘
Ph &’mfaxably(, |tha Irengingarsoft ihenmediom os@ainingacdisr chammrasesviftdm

on t.hus be rmul ated i.n
abott s B Bt e L SR b REIVBE ol THGLS Bieghine apd e
inocal&e pivadie @r&éﬂablyeﬂfé r&ARREESIMEe £%8iuRl EHifinAB Yells comprises
auxiliaries, which facili tateoﬁ)rocessn ng of the active

frony plpgrus d 0¥ntosabiont 30% 06 aer eriginalsy of the dyliurgsreerdium and the
1noctHE\ﬁ{ %ggrle%ﬁlbll mttrl]tf fs ﬁeg ﬁf ! l@éé}]l_ é)?ltaglrggg Qgﬁ? (Eonlilﬁ?s%s
fronaabrdun ()§l%eﬂ% @nguiaheolmha offteeultitahedionpaditid Mocdait. be

g the active conpounds

forml at combi nj
t(g’u ﬁY’rﬁ ee@t OggFrict//lséEMIé VEOR%Xr i ers wel | known
in AHE‘(?O dnanfbtﬁélb&@cﬁﬁ bRl & SBRARk S ghﬁg?.!;&;nq@ euti cal

conposn formul ated as t
dr &géetablsc dbs @brtginet copupdsss ag;eimqmayﬁumm; velumer pEbetween

abol FRER Eien il 66 pist Sy e Pnsi Sf Hsramd LD g

and be:férablg ABSioAitse! i d exci pi ent, optionally grinding
the resulting m xture, and processing the m xture of
gr &tioaally.qihe alevige dimler seomnsisee suiable aftacher %y aftashingthe

devﬁ:g t(? gﬂt ﬁlﬂbl%%%ﬁ«%x’z rs&ﬁcft\gﬁr APCFeraly S the gwcﬂabéo%ﬁ)%% B dlg% of

in part I rs such as sugars
sultd‘tﬂcﬁ: trxamnal petaratde intemally attchedto the tdp énall of thetdniinge

pr aratjons such as, far e ze starch, wheat
neR, Plaplc gelly grrepssingotha & %Y%¢Q§ﬁrlg%fe Fegompinag froten  are
obta‘iﬂe@Qﬁfé? @}é"'adn'i'iﬁfs&)‘éd ©8hd HlHse.

hydr oxypr opyl net hyl cel | ul 0se, and sodi um
c arsdlyei il p@l%nﬂllmtlolanm be afbm;msteltedgo dlad kqb;ect per se (e.g.,

sustfgpg o e Syfl@lof R etrSe ARl e Wt g ore mived

witlC§udE Blel daftke@ o edcipidnty/ | pyrrolldone agar, or alginic
acid or a salt thereof, such as sodium al gi nate, nay

be Asdered beyimgephammassutinabcgnpesiten wfcrhiosprepsiion of one
t
or rfsf@r? dﬂgg actF \Qer r%gédiesngsgﬁé\isgﬁg%d %ﬁﬁﬁ@itﬁ%&ﬁs T C%gl%g co%lparber%ts

uti ons I onal
suclar @&bi ph,ymbhig@callpoklyivdbtwl capijérs Ohndl OfMi 1€rﬂ§.qu@| pOfose of a

ol yet hyl ene gl ycol, titanium dioxide, |acquer
Pha’g'%arcﬁﬁﬁl‘iﬁ‘xscon&}?élt@ﬂl 52191 @Cgﬂ@tﬁn’i‘@n‘é‘bﬂtr\?@% ofop coppoupd to an

Orgﬂgﬁgures Dyestuffs or pignments may be added to the
tablets or dragee coatings for identification or to
c heksaudedrhiezain dihe fiane ictiveo idgrethentd nefenftoahé recombarmo prodein

expr%gsslr?g cells accountable for the intended biological effect. As demonstrated in
Example 5 of the Examples section which follows, cells of the present invention may
be 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 LDH in dehydrated cell preparations.
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Phar maceuti cal conpositions that can be used orally

i ncl ude push-fit capsul es made of gelatin, as well as
weabhi7/0168al ed capsul es nade of gelatin and a PCT/IL2006/000832

pl asticizer, such as glycerol or sorhitol. The

push-fit capsules may contain the active ingredients

in adm xture with filler swch as | actose, binders such

as Hdrdhshes thélbrmﬁz%g S RG] lcaﬁﬁz C RbetRIE ese:dfmr and

stearate, an tional Iy, stabilizers. 1 n sof
"pharmpeentisally @mp@bf Qﬁél‘lﬁ?rn gwl@gh msbefmyd betemhsmﬂablerdraﬁrr toa

c:arrfe&J F ggﬁﬁgr at{ﬂ?fs éi‘(l)es%%k ause C%S an {rﬁ ﬁt@ﬁ f at ?f%%sl,rﬁ Fﬂd does

not alﬁfdgdte die, blslogbﬂal aczﬁzli@ aﬁ&fprdp%rtﬁd @€ the a‘&rﬁlnfscaiéwbcaﬁpdmﬁa An
for oral adm nistration should be in dosages suitable
adjuvgnt ispEckid apndep hese gthrasghi rfitsteraply dhe cestigipsed igra non-

1mrﬂﬂﬁ8§§tﬁ‘é oA ehva‘flﬁyf (c‘* flferbly @S MRLst Eetﬁe let %Q%Efé]ted
del Tvery, pharynx very, esophagus Iver recta
lympledtictigsye. and vagi nal dellvery Preferably, the site of
nu sal livery, mout h. Mucos deliv
T Bt Koy obital ogfetl By a0 inguese 1y to o
phaibﬁftalc@ﬂihdalS cEH P CtodlthMFhiliQfe ABiihMBa RSO & KO dient.
the mucosal nmenbranes lining the floor of the nouth or

Exag\plesawighout inijationhi efhexadpienje ninclader qalciemasatbanateyr ealejim

phob BTG TANAR TR A LA B S5 i et
oﬂﬂﬂndpmﬁwﬂhdﬂmgggaﬂ&delivery |nclude but are not

3 RS el i
late® BBfibA OF @Rcl:rﬂl fcﬁf’?rﬁhggnafcgﬁﬁ@él & diQfed & WD qj’MbP&un

gum The fornmul ations, e.g. chew ng guris can
East@nghAnwhEhmhqremlngy 1@0@&&3@1 besferen@x cont ai ni ng or

R A N T

entendl] | be appreC|ated that in thls case, due to the
mechani cal disruption of the nmenbrane and/or wall of
t heAcBpqdshergin Hies plrpesy ert¢ral a@rmnmranﬂg aeffeento edminfigsration

t
PSP el S G 5 LSS AR i
adndaistraton, Thesthel | Veelnﬁgl@ﬂﬁitkm( | (Roximfdl ardr C&llsiaS)) aid t lgestric
pr.esent hprlege ntion may al so, be encapsul ated ar

adnpiptrafinge raplyeniergladayaigirationg gies for Ak adgunistiaigal
f orpbRldeRicH c@ﬁ%o&hﬁé&ﬂﬁ% tsd ﬁ%l&?bﬂ Rtk I&leg;g%?e?lt invention

partial or ful nca ation o e active agents can
thushmay bedormhleted inehnemjivasl inardendsingberte ar monophysiotogiealy

i ng,. spr chilling. fluid:-bed coatin .
acodgipl€ B bt ings RleBori o, s ik e e phigesing
of the aétBRUnLRMieHtsdngl bﬁépérﬁuéhssthﬁgdaﬁ el @Rd @hﬁﬁﬁ&%uﬁﬁall& PProper

any conbination in a mul Qaqtp e step process.

formygatierdis dgpendentindinibe meut adminibaatipn dhosend| at i o ns
t ted t t t
et et RURR PPN Ml b AR BERt O (Bt

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, slurries,
suspensions, and the like, 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 suitable
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al so gives partial encapsulation, and entrapnent into
an extruded conpound. The anount of coating or

weneEpded3at i ng materi al on the active agent al BOTAE3006/000832

control the length of time for its release from

chew ng gum Cenerally, the higher the |evel of

coating and the | ower the3@nount of active agent, the
auxifibfewess déred elocalsigin fbldrds daipde kBicer Saitsbld excipients are, in

formulati ng del ayed rel ease formul ati ons are_ known in
particyar,ghitlers pslighn3p é}lgwmmﬁid.sm%aﬁ.wssu Bieresqt mswni@l, opgorbitol;
cell\ggfes@%géaﬁ(ﬁﬁ%@ﬁ LIRS nIFECIh RN Swh JAETHA! i,
el ayed release fornulationd in chewng guns. The
potage tstareh,agelatis, ghmt hegprasthe ninethyl ewtlidose, ( hydroxpuopylmethyl-
ents derived from rticular fruit cell.culture
et End GoriiFh, e TROGVRPLNEN: el S alawcally, afhrabte
polytieds kg @W@F%&id&@ r(PEPRNEldesirddh BisBREJ NP BEMES such
coul d be encapsulated for fast rel ease, noderate
as craspdiaked peliving] pyirelidongsegarnon Hginiasrid pepiselt dhereof, such as
Eur tive agents of the present invention
SOdlﬁnglyélgiglg%D’(i@g}(’ngd(geﬁgum coating for fast rel ease and
al Pragetdedrdso atcheprguided entithr switdble ofoatihgdioBbr this purpose,

encapsul ation for slaow rel ease. Faster apsorption may, .
congsatrg éegaédw&&wrlﬁ R SR %mavwap@lgfscqn&m g4 qrpic,

Atalc,gggl'ytzin?'[‘ oBUOR! éa!r@agmi @ggg@gﬂg&féne SHEL1 a%itHBith N@bxide,

ment hol derivatives, , carvone,
lacquen pantidrsl ané sodhblptayganiersniveninegr spfvenh enixtsepHHoyestnfts or

. _canphorderivatjye Il as nonot.er pene. nat ur
piefR BB CEE At K5 Jns B iy oot Shcib Rk flone to
charaBetivsliif@rea@EMABIRNTidRIT adfiek CRMARAE dosthe fornul ations

may i ncl ude other agents which enhance the penetration

of Hbgenageulicad cagpptiBonsihaiegn betisedorbydnende pishofit gapsules
| . ' : .
g, 5, PAE BT ki 80,
as W(iﬂl dtmtbitlz]nl.lc:ﬁhe:) pustefit Gaisy!egyﬁéytgi:/dﬁtaimthdﬂ h_dli\'rediél,gredients in
Cet t t nium om de, Cl odextr.ln, Xt.ran
admgipfe,vish ﬁ%ﬁ%@%ﬁmw% HFTS Sigh 8 BRSPS i%{]c_@ﬁ?é&ﬂ} as tale
or 1}\1‘%%%3{119@ REALA:EY hied10bhtal Ve B bRzers Meh %’ﬁ)’l%%shfe)é,l e active

| ol eate, A ei'c ‘aci d,” Phosphati dyl chol i'ne,
ingredileyis xyeyt Heydissobied Po byspondrat i s8dgblShguidsnsEEiTs faBp dilsitiquid

" 10l.at ' | hol at.e.. Sodi um | |
pardlite i B &nRve TRt Erfe 5SSt R gpai he BalcH. An
fornD@ i fhPeta PARONIERbR R uIBYE ddsaes saibly firitidishaaékute

| ycosi des. Other nodifications may al so affect the
of afmigigadionat e of the active agents into the nucosa.

Text Ul légooq‘ 1];1{1 s3l d(ﬁeglgélg{; ﬁl?rglgg %?15 e ot ‘i‘iirﬁ'i?edft $h&dth delivery,

rel’ease where har ower Telease.
phaAadidelivgry ofsopthdgab delévemptrecthladedivatycind aagiagicelivery.

bi car on?t e or. sodi umgydr_oxi de may nake the saljva .

sl i iyRierapla thestitepd mygesalidlehusry ihha digsmoniic Mygospglehivery via
th mﬁﬁﬁ RdyOPe QlfelBs HEAAATRA adiRER, WRP O Qftedih RaM;

° Rel ease YS?et S act%e agent's off% ISllﬁe p? eseﬁfﬁ% nvz(gﬁhlvgrr?] of
activaygatsihrdehdhé sreteshl pembranes lining the floor of the mouth or buccal
delivery, which is agent administration through the mucosal membranes lining the
cheeks (buccal mucosa). Formulations which are particularly useful for mouth
mucosal delivery include, but are not limited to mouthwashes, strips, foams, chewing

gums, oral sprays, lozenges, foods, toothpaste and capsules. A particularly preferred

formulation is a chewing gum.
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t he shape and size of the fornul ation. For exanple,
flat stick pieces of gumw th |arge surface area may

woebwages3acti ves faster into saliva from gum wREIIL2006/000832

chewed, whereas round or cube pieces may rel ease
medi canents and actives nore slowy. Tableting of
chew ng gumis disclosed im U K Patent Publication

NO Thé, fd8RuiBEans, bes ché:)\ﬁh% ?m“%an“bgﬁ% 80Righ ERoiSRt&E Rhgar or
Publ i cati on No. and ltaly Patent

sugaplghy, i wax icomlaiing or a3, 167, IOWh@aé@n@étlerhlsh @a@:boé@ﬂ calorie

gent s. .added to u i s the
ool PO R G0 PP B o ol e in i
casef @ueubathe Qﬁéchaﬁ‘mhlodﬂsﬁ@ua@ eftthe Gaethbiapé ah&dr Byallt be the cells
present invention include foad quality dyes Fi

adrmrattﬁ@f‘sﬂn ate dpespdigatel theoPiepent dpyanbion (fgn ret@ﬁ%t/to the
[ et hyl
mouiE A3 Sall) Cth o Ror AR B ORIk iR, o) 1Y
celllhg| agioe aagdntsh@.cl, | HantacwdlsE ofithe giresents inviesti@ofmay also be

f. ' fruit I .
encigilsH8 PPl {5 HEeACEIORAT POR TSR G Bld fpulatons.
Any'$iirdafd Rchimgus MRERNITE fadtal o trulk RAHPIuIRGO @ abhidd agents

pl ant cells expressing the reconbi nant bi onol ecule o

can tigeusgd.eShose teehnigies anclvdsy b@é aforofulimited to.rspgayudiying, spray
eI T S, L 058 o oy e

usedimaivitiually iweh lsinglet ftep ptdeesscapibiulyi tymbihatidioBea skilliple dtep
in the art, especially in light of the detailed

ProGPSscl osure provi ded herein. For any preparation used
i n e ﬁﬁ@&l@@éj 8f PlovidiGe HANFARALRAse i ﬁ%ﬂ@ﬁcﬁtdet ﬂﬁ are not
t herapeutical ly effec I ve' anount can be esti mated

limitedi toi mglgmératmt ingive tpamaa redcapsilation| fixation as shywptidiowhich

ados can f.or mul dlna' | nodels to
slsoggi i RpEia) SnR A aRL enbiR birt et FrEied ComBpind
| NFIHemRhduRiR of asaulag o SRShpE@lati®y RareiaHbR IR A6tide h&INTLRE may
useful doses in humans. Toxicity and therapeutic

conigplithe &?@gﬂmf tirpefog dts releasp rﬁ’@ﬁé@he@ﬁtls gémscri bed herein
CarG&l raq ﬁ{erﬂtgﬁ% tpé/ 16?113138'@ ggﬁ %Cl%wet ‘t‘l% amount Otf f;ttve

pr Oce ures or experimen
agem@n théBdl@wethhe réledsa. Wthudseﬁdfmatamztlh gsrefoimuluiing delayed release

cul ture assays and ani mal _studi es can be used_ in

fom@?wsa%rp oyn Bnhe a5F Hxanpl. PO Pdle APR- RUpHEAtonANe. WO
ooxﬁ@@@@acﬁasvmxaws densadiing f%tgl%ﬂnﬁlﬁﬁ geam 1%1% £ formulafions

enpl oyed and the route of mnistration utl |ze
mcmmug guorsmul at| on, route of admi ni st ratl on, and dosage
hosen the |nd|V|duaI Q ian in |em13$
d_from a

th t& AR tagsnf& S di¢. pisient (ieyegtion (ye. achys, ggenty-deriye
part(clt%?c Fhuit ceﬁ%ltﬁf@ Ao f@ﬁhﬁl@ted %ﬁiﬁer&{t wd)8 AP 8dthifiStered via

. Dosage anount and adm ni stration
the |Snttle r\(ﬂatCée ndii)r tramgt|ew Shee dctiviedigentiueduly beoensapsplated for fast

relegééf fnlxodie?ﬁ% %’leg%n'gm? rslonr ?éln%!ﬁﬁ]\é bg’ sgrfne veﬁtc?eCt IFuﬁhermore: the

I'ngredai uce or -su
active agents of the present invention may be added to a gum coating for fast release

and also added to the gum center with or without encapsulation for slow release.
Faster absorption may be affected by increasing flavor levels as well as the
addition of other flavor components, sﬁch as menthol and menthol derivatives,

limonene, carvone, isomenthol, eucalyptol, menthone, pynene, camphor and camphor
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the biological effect (i.e., mnimally effective
concentration, MEC). The MEC will vary for each

wonrepanetsson, but can be estimated fromin vit POTAEL086/000832

Dosages necessary to achieve the MEC will depend on
i ndi vi dual characteristics and route of
adm ni stration. Detection3assays can be used to

deriPftvBE, sNRelP hd HGhotp&RMdt@hl pldductReRBAGEHENn® aeﬁmwes and

severity and responsi veness of the condition to be
sesquiterpenes, inthulingjcarsophyllenstand copaggice or a plurality of

adm, ni tkons, Wt 0 LS t

2T PRI a el ] el BRI

the @dtﬁe C&gegts QhrhcﬂigmthMEanu@ﬁnd figo diesBlasé. Biahsles Sf such agents
. acni eve The anmpunt of a COﬁpOSItIOﬂ to be
inclydeyibyt dremol liguted tQ23dagryk sthep e Agtiaiy efEonsn Beggalkonium

chlo%ﬁ@l @&%lﬁgﬁﬂﬂ‘ th HRERE,; Cét?ﬁmﬁ@t‘l’l ahﬁﬂoxgﬁmtﬂ?&nﬁfef bk@lb&é?@mn

mnistra ment of
Dexpre salfaté) Icfgmmcsd diaari¢ aaﬂd’rop&bamogydzqlph};sophosphetldylchohne

vl SletbrupatsTie aeVieblogitn Heicanania Dbl bt
Polyty&ifiy1eRy, P@l k@bheOBE 96dilR BDUTA,t S&Qﬁ@g Blyke¢H¥kate, Sodlum
cont al ni ng e active ingredient. The pack may,

fo
glyced@nwpwa@o ﬁpdﬁuge laveylaguligie, Spdisn salicylate, &ﬂd@ﬁna@uracholate

s B by IS OGP FRIED USRI 0

ctlons stra ion. The
packthar mdiifietiasr maediso afﬁaaytha kdeash eateadfahp activedageytsdnto

the Eigt@éﬁ%g{é)a@r%tr%&l%ﬁ% &g g &y se @g@ %w%fggeé]n nﬁggea\!vherg Rarcbases

mayp%l% Hﬁ%ﬂél&l@é SAdMbE B eﬂf?&lin% %dt&leﬁ?gdcﬁ%ts ls¥&uf bicarbonate or

proval by the agency of the form of the conpositions
sodifugr hiydroaxideo rmayenmlqenﬁneysaéd'm slightly atlkalme, Swhich nogy ciegrease

nc roved by the U. S
bUC%a%B aﬁl\ ﬁfB‘@O‘Aﬁ‘Eﬁhﬁ Fée#fcgﬂe’gtﬂ {‘Otﬁg BE’@@ ¥FBti on drugs or
of rfleadPRF eesbtie d%@@c& of AeSfrbsenCRRBASIE A S1so H¥UfTesicd by
a preparation of the invention fornulated in a

the ghape aed sige PE thel forraelatéqn: Aot examnle iflet stikypigges of gum with large
surfﬁéegﬁ?ert g‘ngy 1% e%gee g 1 \%rs] ?&t@? qﬁfoosgh{éftfr%{neg L onl%' r?hgg)ag,a\évhereas
roulidaldiﬁ dube pﬂfﬁéﬁmla? dfaleda;e W&glﬁﬁﬁﬁm'?ﬂ agﬁvep hedre slosvly. ’
a nlnlstere S escr
IinEaphhesini eung doohsed ds Dy bsoop sEdeaign oo
1 4%({“?26‘% %ﬁ!&ﬁ% Q%ﬁs‘%@cﬁP !@Eéntcg’\lbl#e&udhs 9 6 821 Bﬁ?tané'i?tmy

ease (i.e., chionic or acute) or condition in whic
Pated rﬁuhllsatmt Non 1627348 . Bihes® Ipetcotsedisélosch ectpree sgamts added to

| nventl orplﬁ@g be t er peut| cally beneficial. For
é‘§% nventors have shown accunul ati on

Of &g a&bﬁt@ rrﬁa}ofalsm BeLadRd 10 3 fohBuRASNITE Coloring agents
sug esting its use in the treatnent of Gaucher's

g@ . byEskempressnto inventiasy lmlty@aﬁmi whaldy dhwy. Bdm formers
prefeﬁa%?u d’lgdéj% Iu{)] QtF gs%fﬁt%@e %ﬁcl:cq?éw 8}% fuRsE Squtullsmﬁ%lﬁ}ox?rgropyl
cellulose, ethyl cellulose, hydroxyethyl cellulose, carboxymethyl cellulose and the
like and combinations thereof. "According to a preferred embodiment, fruit cell
cultures of the present invention are provided in a non-coloring concentration.

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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I nfl anmat ory di seases - Include, but are not limted
to, chronic inflammtory di seases and acute

wonbd7amasory di seases. I nflammatory di seases PCT/IL2006/000832

associated with hypersensitivity Exanpl es of

hypersensitivity include, but are not Iimted to, Type

| hypersensitivity, Type I3B hypersensitivity, Type |1l

hy PRk einsioh Vbt Yo RS utiValy REESERS abdovihi Ys WEIBRiifhthe

hypersensitivity, antibody nediated hypersensitivity,
capabiietirad thesepslalledranitha ad. pspseielensilight of yhe Hetaileghdisclosare
Jf&e‘%ft?etr?ﬂ hypersensitivity and DTH. Type | or inmedi ate
hypersensitivity, such as asthma. Type |1
~ hyper aan prdpatativy used in de, mbthibdaoe theGhvértivh] €@ ddsage or the

rhey oi d di seases, rheumatoid autQi mmune di seases,
ther@@ﬂ%{yofzﬁecéwg HERQUDE C@Kr% gstipnated ngpa’tll)Hiﬁgpb in vitro and cell

' til : : : itd ;

PR g SRy P AR ki RRPRBALROR, to achicre o
desiRels ca@Odiratidn( @) titet8Snch sydrmatian dirs baswsd teymbeariaccurately

aut oi di seases, system c | upus erythenat osus
dete%ﬁe@%{]g‘?se%tne%ﬂ“}aqsmmnol Res 1998: 17

(I “12kichYang BlePARELIS ffRUST 6MhE a&ﬁle%%éﬂiént@ Fegsaibdi A8t can
Y. et a Ain'Dagn Lab | nmunol. 1999 Mar;6 (2):156);

be datermitgr, bystagrlard) phaymeseutiesl nroogiugesning sigrog @iy )cell cultures or
I IS e I ' e dis
expflA0HH Bl LSS thio SOARLE (i BLPLITNISE BRI assays
and chinahad tserlisZdanriet uded ibi faheiledngRe sargeiof ddsart fot 96 ilﬂigman.
34 Suppl : S125), thyroid diseases,  autoi ne thyroi
Theo#%@%ﬁsgléy V@yaéagengaligs%ths SogaesAorm pm dnhe route of
adrMBRb@RioH dtli-der The AL qggnhlﬁhﬁbné Qodtl)of %t’a%%inis{r%ﬁ(l{ C 'gnﬂtl_clio§age

spont aneous autoi nmune thyroiditis (Braley-
can e dhogan 8y th indivichel pReiGaDecids pof 86 patid)t's taed)ipn. (See, e.g.,

Fingy B AL 1659 AP SiimioSioia B3k o Uit FB o Lonkk
Y qBska R ar bt SdhdBadhnin iGN i flirG8 8 Saay URORI e Iditihally to

1759); autoi mune reproductive di seases, ovarian
provifle siHeient plgsama etrbraintleyainohibe poticdpgrgdient todnduge or yuppress

I I : ). ' n .
the BERSAG UG R inglfy btk colfomral NI She AEC v
Var}I( fomnendl pre@R@Qonybut ¢id HeDstimhRd)froni ﬁpﬁl&b ekdtaf G])@Iagé):sﬂ&%essary
i.ncani A._et al, Lupys 1998; 7 Suppl 2:S 107-9),
to ﬁ%m?dggee%éﬁét WI% feRsgser, it ogirEasierigiice £ds route  of
. - . . Lt .

e A DER L Tl B SRR g T o oo REaflghs

1) ,Deflendieg worths sefiesiénsad (Sparsitenestofahe condibom & be treated,

cos B R A% A S0 B B e

lastiRtRSm REHEARRAYE k& Sevielkd AHRRS, Br Aditil durblid BFFARH 68 8imind @00t
MBY: 7 (3): 191), Quillain-Barre syndrone, neuropathies

ay, o LI
the disepse gtatsi ifpeiHevedeur opat hi es (Kusunoki S. Am J Med Sci .

20 : ) astheni |
Cantys it 804 fmeciton BESMAREr L SIERE Fouryy. b gegendent
on Vel Sobject HMMYy Apdaiedl]l Othe severity of the affliction, the manner of

administration, the judgment of the prescribing physician, etc.

pro

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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-and

(4):204), paraneoplastic neurol ogi cal diseases,

cerebel | ar atrophy, paraneopl astic cerebellar atrophy,
waampasaseopl astic stiff man syndrone, cer ebePCafL2006/000832

atrophi es, progressive cerebellar atrophies,

encephalitis, Rasnussen's encephalitis, anyotrophic

| ateral sclerosis, Sydehamichorea, Glles de la

‘may BURbIBarS¥N 8y A¥BuctRk YENAREH ARG, h'gl@ $aciebt &Eﬁ%ﬂdé}eéigvice
\/

pol yendocri nopat hi es (Antoi ne JC. and Honnorat™ J.
mayNdser byt aqcpmppeipd bpemotion im& S rimpresaibed b argayearnmantal agency

o TR DA PE ML b AT AR Bl s e

of apflodd1By theeapencyy of theiform af gh c@dpssiitie iy hamb@ or veterinary
ar.t hr,ogréposi s, multiplex congenita (Vincent A et al
admjgisfrago. pcfnatice, fo1 gxpnpleymay inpadesgbyling appenved &y db BrS.
Foodli 582 - C 3 e
oo ATDRT APRLALYRRCR: HroRRALTTUANE Bl BEAR°Toupreg product
insefu SimpbsBibdS ) compyisingr ali @bparaticr of ithe itXéadioal farulated in a

Lupus. 1998: 7 | 2:S132 hr onbosi s, (Tincani  A. et
phergHReRicafly el Bt s St be GePaRa A G G0 ogPropRate
contRGENRId Embeled Yot dRRREE Df a8 InBlchickd ScondAloRY 88 Yudher detailed

arteritis and Kawasaki syndrone(Praprotnik S. et al,

abo¥gt en Kl in Wochenschr 2000 Aug 25;1 12 (15-16):660);

anty - . ' [ (Lacgkoj x- Des .

20l Mokl WARLETHOS o BE3R%AUCH KuBERI AR, i
thermas dilghbdties and o@aretits.zi ng smal | vessel vasculitises,

m ¢r oscopi c polya gijtis, Churg and Strauss syndrone,

gl dusufos fapmPle tae apptscdesrrbRfhisashipg canobe a1spd i dreat any

. r r » 0

s TR RGPy CHBARAIL S| O EREPY A gt
of the7Biesend nnveptios piayl beptharapgutthabybeldicaath dloz eRample, tie, présent

. ' h is 1999 . 14 . 171); heart fajl

inveipsh HTE PG BB e i ebPo i BbaTEs e ibdhe cnzyme

sugdesiihgltS ude b thd bitmént o€ GaabherdMisdasear di ol . 1999 Jun 17;
83 (12A): 75H) throrrbocgt. openi ¢ purpura (Mccia F. Ann

| t & s1 9ft othgrodiseanpy - gy (b@) traater) usihgthe yeachings of the
e ; _ ralem | Jxcine
e B LML 71570 Lty ™ ©

gaduloiniatsdyi disdasebi sBaBgs, batudre inbtrlintted its.eds6sc dhfldthRatory
. gastrointestjnal tragct, intestinal diseases, chronic
dise Wlaﬁ‘gﬁ‘él%t%i appalenyPseRsedi sease (Garcia Herola A et

al . ”gﬁ,?{; : : : (1):16),
ceIIinac |agg'22£e&%%grﬁl ggﬁ%% "”‘5’%&91%%’%62%%’ éﬁyj Y. Harefuah
200xadgptes1 ®f 1 BBper@nsitigty , invlitdej nmineredim¢akimstedf td, h&ype 1
nuscul at ur nyositis t 0i ne ositis, Siogren's
hypESAHAR: ( ELPST 1 ENVRSFSeRPvy  hyRen LA epgensiitiol Lype IV
hyp&8&ifitReR; 188médite 92y perSdmRvity MUsfib6d R Uil ATBdN ng/gé@@ri%ﬁ%/ity,
. (Zauli D. et al, Bioned Pharimacother” 1999 Jun;
imnfupe gyonpdey medimpash hypesiensitivies | T Hppphicyteamediatadulgpersensitivity
(~seases, autoi mmune hepatitis (Manns MP. J Hepat ol
Aug; 33 (2):326) and primary biliary cirrhosis
( StTygpe 3 o ifgmeBatediypadsensitisfity) suchsk ag@iptaer ol Hepat ol .

1999 Jun; 11 (6):595). Type rV or T cell nediated
hy pleio§ e Syppiseasitivitynaclude, bare iob ligited) fopirhaupateid diseases,

theumatoid autoimmune diseases, rheumatoid arthritis (Krenn V. et al, Histol
Histopathol 2000 Jul;15 (3):791), spondylitis, ankylosing spondylitis (Jan Voswinkel et
al., Arthritis Res 2001; 3 (3): 189), systemic diseases, systemic autoimmune diseases,

systemic lupus erythematosus (Erikson J. et al, Immunol Res 1998;17 (1-2):49),
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rheumat oi d di seases, rheumatoid arthritis (Tisch R

McDevitt HO. Proc Natl Acad Sci U S A 1994 Jan 18;91
wWO02)a7A30B3 systen c di seases, system c aut oi MBAE/IL2006/000832

di seases, system c |upus erythenmatosus (Datta SK

Lupus 1998;7 (9):591), glandul ar di seases, gl andul ar

aut oi mune di seases, pancrgatic di seases, pancreatic

scleﬁiéfsoggéggmr% Hs6as %ﬁenaﬁxm@aéydlea%@t %qm( ﬁg&hax%% tm%ﬁﬁ&i 1999

Ei se Ann. Rev. | nmmunol
Martfi €94 56k, ClathTm?mﬂ.e Imtypnoli Riew ﬂ%%hh&slG%J%)eglancﬂm&echmses

slantit Fofbiy e, Sieashs B AR matie o fiveapes. g Fype I

diabeRFUPHnmb M8 Bedlictt Rey @) Privt ORI iGdt:34 8 4STQ§')'leth id
Taprostatltls (Al exander RB. e{ al , Urology 1%%9 ol

disepsss,, ygaimmuyns hyroit dispages, Srawesd ,qitse a QI RIRETEnk Endocrmol Metab

Lap
CunpS A RS 950E), YRRy g
(Bra1e,y7Mu¢151) H. 147 Y s;eu immgolcmomnse agaﬁ @ay: mmy Blashimoto’s

R o S Per b oI 8] SLBAL  IR) hedema
idioPRHICO SHY&dBSMC mvﬁisﬁma19194&¢iypo'§17 léﬁ)sh<5441)999 W&@ﬁﬁ”{xﬁyww)

gravis (Gshima M et al, Eur J Inmmunol 1990
autoermmpne quucgw fliseasan osrym @ms‘(%—mmlrmltﬂ&mmtye(ﬂarza KM.

B A R ST I T N

(DidkhagasB. digease] G@pfﬂﬁﬁnﬁﬁ&r@l E00etMad;43 (B)@BUJT répeaRAtfetal loss
1996 Oct 15;98 (8):170 aut oi nmune t hronbocyt openi.c

(Tmﬁg}lp@r a¢{ gén-pﬁ,@pugv\} 9% 7 $uppg| 5840718y 6 npmpdagengmtive  diseases,
o8k AR g O I by cros
et ahghbleytoinmanen21(J3alll 2 ($:2)d0), Alzheifan’ sHhmE@(Ofb&Q] etal,J
(4 :
Neuit et Mg dob7 8 L meniheiionnvis (Bae: A1 xR ERENBAS I
Rev'aimrﬁlflncﬁ"199()\'I 19 (107850 by ddFRERaRAIHA (Kl&ggerWJ J4Clin Neurosci.
3 . biliary' citrhosis, primary biliary cirrhosis
200é %34?@537 08):1e1), nC%diau( Batre h?ym@Be Noxeugpathigs: 584d) autoimmune
neur%ggtﬂ{es Kﬂsxf'no% er S %Fllst:%gﬁbﬁ (%i?)]g]ﬂ F%é%l %&%glmye\lfﬂ}gmc%éeases

Lan{ﬂeﬂkﬁeﬁd)n hQ}&@théﬂ@ éyn(l&))me {PkhmogiONNEA#n ¥EMEH Sil€2000 Apr;319
di seases, ear di seases, autol nmune connect ive tissue

(4): %Q‘%eat@é?éle%la%ttﬁ mfdrdosical  disewsas e cerebellar) atraphya par@@erqplastlc
o 50 UL 2450 S8 0 o

pro@*@ﬁn&G&}ebeﬂm atrdplses sasephalifisa e sisainde asephal By miiyotrophw
sea es, s Skl di sease penphlgus vul gari s,

lteg Oﬁén'ph% a adinan &'&fﬁ’é f 881 alus? O‘E?%Tplsé@drome

pol}%ﬁd&&ir@ﬁ&ﬁletsyﬁﬁmﬂﬁﬂlﬁ{e%l‘fénﬁb&i nﬂ(l}[hg | UG Eoind Y€, MEHBHorat J.

contact dermatitis rug eruption.
ReVEMm:ﬂl eéPaol‘s) t20pe sJanf1 56 (Mriﬁhouydrepathx&s atiysipmmune neuropathies
I ncl ude not |imt

CNoRPRREATT. vt e detiraneito L B oo ntyil cBpel doso:s041)
@ﬁ@@%rﬁ‘zﬁ Rbuel Bsiro Plbﬁéﬁﬁh aaNlogrypesis ah@ifiplex conFemta %Vmcent

A z persensitivity inc but arée not limted
E

#phatin &N r?édAQ@Cb@Chy b%%sé«ﬁ%ﬂ 1By y"rga)}dcalfﬂwvasculal diseases,
cardl(y\;ggaﬁé:r dfoilElR (ﬁseases, atherosclerosis (Matsuura E. et al., Lupus. 1998;7

Suppl 2:S135), myocardial infarction (Vaarala O. Lupus. 1998;7 Suppl 2:5132),
thrombosis (Tincani A. ef al, Lupus 1998;7 Suppl 2:S107-9), granulomatosis,

Wegener’s granulomatosis, arteritis, Takayasu’s arteritis and Kawasaki syndrome
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hypersensitivity. Autoi mmune di seases |nclude, but are

not limted to, cardiovascul ar di seases, rheumatoid
wdizegages3 gl andul ar di seases, gastroi nt esti naPCT/IL2006/000832

di seases, cutaneous di seases, hepatic di seases,

neur ol ogi cal di seases, nuscul ar di seases, nephric

di seases, diseases relatedsto reproduction, connective

(PraplobSikS. i SSARRE AN WethEROhiC2000SLAS 2S5 1 lﬂm)%wfantl-factor
aut oi nmune car di ovascul ar di seases i nc

Vivagoipopne glisepsy dpeioilesmpesiSs ef wht %qmméf lgomth%most 200026

.(Z)J('@ %cﬂi%%%slrbe%@%r}é 51@!@ @gssemgﬁg@g% ,rﬁlg{?@&ﬁ%é %Blsyangutls

Chutgf'i and aBiraus sfyhdﬁulme Lglpmrd&ﬂaﬁihﬂt1§up¢ﬂc1 -dnfuh® HoB3l, necrotizing

slomerilesanisy arSHEC Elsvaprigpral (el L. ARpoMeiTpipme (Pari).
ZOOW’l@ﬁ?ﬁth@) 2080 ﬁﬂﬁ’)hgﬁahlﬂllgld( %ﬁd%@neﬁ dmholz R. et al, J Clin

ti-factof VII'T autol mmune disease (Lacr ol x- Desnazes
Ap@resst 198P;14 3¢l ﬁl)Thc@rnﬁaIHemmZGDbe Q&a(aﬁyenomm)r antibodies in

t |t
cafic il NBRGRATER, o The Adfy Tobarldys 103h oRaD G0S" (aaNzsm.
throhﬂféaﬁo{@ﬁd hiptid) e@iaqr esne Mal ovigl nﬁeugbmmqﬂmntm 2):114);
Noel Ann Med Interne (Paris), 2000 May; 151 (§>

em_pbgyc aperniap BEPIRBIINS dhegiphitico RBeina a(ﬁ’ﬁ’f@g@VRDCé t eql al,jLeuk
ke PO 5518 ACBOneh bl RS AHE Bl o

the @aﬂro’lﬂtbﬁﬁla( irﬁ@t) [iBfjnal tdiseasdsp clyooire miflanmuetqiyr mte(slszhaicdlaease

(Garm /ﬁg‘foléfﬁ? | etE;iz Qsti@ggte%aﬁgpgﬂégg?(i(bﬁ%%%bﬂ 6), rEpac disease

(LafdAuO iy EITLR @E&%k die. apesua 06bo eﬁﬁw@@s qb):82), left¥fmmune
Lynmphona 1998 Jan; 28 (3-4):285; Sallah'S. ‘et al’, Ann

discpisasef dhe thoglavee; m?ﬂsms)automgm)une eayoditiscSiagrent mmxdrqngc (Feist

o SHRSF, LTSRN 02 8 o

diseast @aﬂHﬂD’l let ¥, (]ﬁ@ﬁféﬂ PhetmABthee19% J un\/fU @L6)FZHZR)I T‘lﬁipatl@@igeases
1.1 (1):9). Exarrpl es of autoi mune rheumat oi d di seases

hepptig: [apgenmbne  digcassotaufqimmung hepabitie (Mangs IMEy tJhHepatel 2000

Augs§ 0536 Gha T priklapt Ditsdys L AABROISERA B0 e ol Bur g
GastmbmtgroliSHApélSle%JunlBL @):502) : 43|7) and ankyl osi ng
Lfi J R 2001;
3P OB by 1 L manited S petesn e g kb e p G dagiied fo.
rheﬁrﬁ&tbi&%seagéét heiRafdd aﬂtﬁrfﬂsg_?@sch‘k M’c@&‘z‘it@ﬁb Prél R8ARRad Sci U
di abet es, thyroi d di sease, G aves' disease,

S Ahyﬁ%u dant i18; 9ls@rﬁ35hewgermgt@sm@mesysﬂeryn@uammlnmmne dlseases,

sy AP b AR o RB, Do THPER T Ol Eeases,

glaitl 21 AM0IMEUAE Qi §eabdst |p§nc€iéﬁilchf1@@sés Pah@bAINGoimmune diseases,
pol ygl andul ar syndrone. Di seases i ncl ude, but are not

Type rlinbetes (Certan! bmAndok igprkseibdds ofn ey, dﬁ’éﬂlé@é Sty
s SRR N PR A BAOET P 5,  g ca
Enddetindd4 993 Mar;92 (1):77); ovarian diseases (Garza KM. ef al., J Reprod Immunol
1998 Feb;37 (2):87), prostatitis, autoimmune prostatitis (Alexander RB. et al, Urology
1997 Dec;50 (6):893), polyglandular syndrome, autoimmune polyglandular syndrome,
Type I autoimmune polyglandular syndrome (Hara T. et al.,, Blood. 1991 Mar 1;77
(5):1127), neurological diseases, autoimmune neurological diseases, multiple sclerosis,

neuritis, optic neuritis (Soderstrom M. et al, J Neurol Neurosurg Psychiatry 1994
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Suppl : S125), aut oi nmune thyroid di seases, G aves'

di sease (Orgiazzi J. Endocrinol Metab Cin North Am
waQeo/iess329 (2):339; Sakata S. et al, Ml Cel PCT/IL2006/000832

Endocrinol 1993 Mar;92 (Y)J- |), spontaneous

aut oi nmune thyroiditis (Braley-Mullen H and Yu S, J

I munol 2000 Dec 15;165 (32):7262), Hashinoto's

d
T e T

(12)Ri5A3h ouffaxg@rgsymlgqrﬁa (d®ymstra 169)et ady qucaNafémced r&mhﬁ § yA 2001
998 F
Mar O SOt oo Pl SEiser R s bg i Gl discase

(Cuf@-Néb &, erAdl) Repiodnbesoumge GA0Q598r (89317(09) aﬂﬁﬁ)lmune
aut oi nmune pr ostatitis (A exander RB. et 42%%) antic

thromboqytopesicpurpeip: (BoapledVi. dyile Bllooaiuk%ﬁrM%éS 87 (10)

help%_o %%}g%ﬁza}%{@g\%‘gﬁreg fO?%SE% éﬁi m*r%lnal Bl 29 tmhARd1 WS 11
): sp)émmolnyné es¢minaSallisSased., Amnl Iﬂehaatob 199 TaMar:A61(3): 139 lepatic
chrgonic I nfla tor |ntest| di ea-es (3rci a
diseRgSh iRt SPIPIAGTROL BT PBRAICGIeI S BerEA T asgo A. e
al., Ciir HiunbE Mngbaiﬁ‘@ls ?99(0—@1”«9354 gf} :38andbiiage ofrflodisY primary

Har ef uah 2000 Jan 16; 138 colltls ileitis
biliay ¢ircrastsnienasi RBaCEn Sek é@@lpb)s 1Qﬁ6 oVl tmipzl)e u@ﬁﬁ@o@seases

neplbrtﬁs %a S nCl ?deg%egg gltgphz}gte erstllt@ inggm g?éifyotﬁ]w dﬁm Soc
Nephfbl w@upnugmsm wh@arcosneddiut lti3mse ABEALS, g@ird:h@ades automnnune

penphi gus foliaceus. Exanples of autaqimmune
com@ﬁcgéwé@lem@pmeautwmm@reeeaﬁ disepserfivoad s & alhé"pif imm’énol 1994

a
Augef ST UFRIE SR LU Pkt For TERGIK PP ef 1 PASA NG RtadPSoi 1997
Decpﬁf)ﬁﬁﬁ'glm)' Iskar yhaeases hostasecud oahe&s% de@inkn dBcase@ Cbuldcms skin
di 1996 No 9 5. 5“@\1 St r ﬁra% gt al.,.. Eur
discges, PR SR oM IS snEI01s PYORhEs { ppimpgieus iy okl
autpny e ol QRRYEd itdpd M@P%erm:ﬁwt\ﬂ/ RRAIE O lbuf ARD nbH Fimid to,

(2):326). Exanples of autoi nmune neurol ogi cal di seases
contantcﬂametltmmdcémgemﬂom mted to, nmultiple sclerosis

1%?8 egsl dr?e "l;] .l}él}kf? g{ay;&g% @lé?ﬂ%pegs%psﬂlv&} ﬁml“le e b}l’[ are
not | Tiﬁﬁt@&ft@ %Qﬁk’rlﬂlﬂﬁﬂocﬁ&saﬁasymm Ténhphases) s (Infante
AJ. _And Krajg Rev | mmynol_ 1999; 18

83,
Os Hixamnles (g'thegqer Téﬁmphoqwg}at@glg@egg%slmz 1nc?ude but are not

limli%d.z }0\] 2'%§ ?&nﬁgﬁ%g @?Jdtﬂdé%g &y@‘gé}[ﬁltw éfga§‘}@ Fﬁmﬁ{ﬁefd@ b@E@ated

hyp&sehdidvity Barre syndrone and aut oi nrune neur opat hi es
(Ka‘iun oKi J Med Sci. 2000 Apr; 319 (4):234),
i“i‘f@ﬂﬁ”‘a‘”e HR496T ¢ - Eat on myast heni ¢ syndr ome

(Tailﬁéﬁrlﬁé' bi¥! arfMod 1iMRIELdSE, - carROFhsARAS allagaséél)rh&gﬁétold diseases,

par aneopl asti c neurologlca di seases, cerebel
glaratuﬂarp Hiseasosir gaﬁét@pit%malc déssassise ontaneautsr dﬁh@sean hepatlc diseases,

neugilf)glﬁ?‘l;‘r?dgses e5, ZerSfu%E 8%%:35%% %Ij’h%cg 8%§eas o&ls&l\%%s fo‘ fa‘:'t‘ed to
reproAQctis, BRYaRBliRslidsGe Sisbdsts amIsySiRdE BiFEases.

Examples of autoimmune cardiovascular diseases include, but are not limited to

atherosclerosis (Matsuura E. et al., Lupus. 1998;7 Suppl 2:S135), myocardial infarction
(Vaarala O. Lupus. 1998;7 Suppl 2:5132), thrombosis (Tincani A. ef al., Lupus 19987
Suppl 2:5107-9), Wegener’s granulomatosis, Takayasu’s arteritis, Kawasaki syndrome

(Praprotnik S. et al., Wien Klin Wochenschr 2000 Aug 25;112 (15-16):660), anti-factor
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progressive cerebellar atrophies, encephalitis,
Rasnussen's encephalitis, anyotrophic |atera
weaebwErei’s, Sydeham chorea, G lles de |a Tour ePCE®IL2006/000832
syndrone and aut oi mmune pol yendocri nopat hi es (Antoi ne
JC. and Honnorat J . Rev Neurol (Paris) 2000 Jan; 156
(1):23); dysinmune neuropdBhies (Nobile-Orazio E. et
VIIIaiutodﬂnﬁﬁfercﬁwa@@ IhatadgDeSinbres ¥ @k aphgehdl Tisump Hei®9.2000;26
.acquired neuronyotoni a, arthrogryposi.s
@): lrmt rlﬁ?re&meg ngjedl t&sel aeatitis,A migtosegpic Awﬁmgkrﬂ%c@awg and

Stra%% Sa’er ron d%c#et g#e ﬁ%gl?\@ g‘#g :k%'lz}fmci) chc?stéé 1cn§%ﬁie¥dl§nephntls

(Nodl99H. MAwnn5 M(%)Inﬁvﬂttb) (Bards)n 2000 d&Gerie at(B )7b78) antlphosphohpld

es. | es .of ne eas
syndiiyae T &y PATRES TREH Tl 3o SR fRayintuced
hearflVfafirel %mnldk&r aTeEy obl Qghen’ Cardlidldrione ffrﬁl1$t83E(1m) 75H),
al, Int Arch Alle | mmunol 2000 Sep; 123 (1).
(hrombberthpangs e Y (Sl apia e A dad Medaut | 1999 Apr-Gikld (O)114;
t 3 6
Semg OWSP%%%§e1%§§ .I\%%g?%ézg@ %2%2 ’ua}ilg,%éé%ﬂnear e n}Lt ¢ anemia

(Efrbinov (3G, toal ,NEEIK Lymphang 1998 JumR8N(8-4)12867 Shildh 8) er al., Ann
nephritis (Kelly oc Nephrol 1990 Aug (2)
Herria&@)199@3\3%7%@)olégi&@Eﬁl%ﬁ@naﬁlwa{sl@sch@%t%%(Cunha-Neto

E. Jte@zf oﬁt@ﬁﬁ q?%s@cﬂqé@eoab% 9§r3)f1%9 L LRE-i err?p%ﬁgcﬁe

| oss ncani A. s 1998; 7
amnﬁnsm@ﬁygimmEMEHﬁPeaféfVaalbmnmuﬂd98&ﬂmétr9we tlssue

de, but l ted t
Gotes QpuP T wlimaltRd diskes Fhihde Bilfare, pot pipjted to
rhedrmac&rthmg KA1 V 18 7a1( HistdHBlstegaeh 2 w000 Uﬁprse(wmam@h R,
of the inner ear (G oddek B. et al, Ann Ci

Vet HRcPEs: Neboabey umeaint 45-bficalii0l (ke opd wekslesing
t t
sporlyTRERER VAR e B ARk SOOI @) Fedy, TE e

19%caihble(sl efZ)mtéﬁiam&m g&m&ﬁl&fﬂd@ses&h ehcats GiResmaudi Niggited to,
poncaly e B A ALeR s oo ik {mbidi,
[ a
ol SRS g SR2BRLSAPA Rl ] BERCHARY Sy SRR Bnctcnn
ovadirs estogsmusiipatidiyricentti Spﬁsm dn&ﬁaﬂﬂgs autainoene prostatitis and
f ect.i ous d| se vi ral di ases, teri.al . .
Ty b gaer Shdioat. THERSS itk hisdve got timited 1o
autdiMiGAk dHeafATTIhe PURLRE ABYHR ﬁﬂﬁB&%EgMoﬂl 12 Eisenbarth GS.
di seases. Graft rejection diseases | es of

Anrgj Bews danuwebc 8ttéd Zanmet ¢ P arﬂhpbeéfrﬁt eReiSo ﬁfh@f Paacgr‘eﬂ% Oct;34
Supéﬁg 2‘5‘36 l%H‘%uP%g tfép{)ld dln% : ed ra’v gﬁatse Q? 20"}, Endocrinol

ronrc grart rej I-on, 4 on,
Methaly ((Rinadoitle A 2000 hej; 293(2)689 Seﬂdataes thazfz; McﬁjC&:ﬂtErﬁmc@ﬁlﬂ 1993

Marg92 f(It) 7V7()er glgjosnte[]n%&tls gllltggrijlnslgne thyroiditis (Braley-Mullen H. and Yu S, J
Immunol 2000 Dec 15;165 (12):7262), Hashimoto’s thyroiditis (Toyoda N. et al,
Nippon Rinsho 1999 Aug;57 (8):1810), idiopathic myxedema (Mitsuma T. Nippon
Rinsho. 1999 Aug;57 (8):1759), ovarian autoimmunity (Garza KM. et al, J Reprod

Immunol 1998 Feb;37 (2):87), autoimmune anti-sperm infertility (Diekman AB. et 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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Al l ergi c di seases Exanpl es of allergic diseases
i nclude, but are not |imted to, asthma, hives,
wanrbi7oaeiza, pollen allergy, dust mte allergy, PCEMDIONG/000832

allergy, cosnetics allergy, latex allergy, chemnical
allergy, drug allergy, insect bite allergy, aninal
dander allergy, stinging goant allergy, poison ivy
al Imhaplant Juagﬂmﬁideegaﬂﬁomfémw [ iREIRGE St AP h&Slimited
of cancer include but are not |imted to carci noma,

to, ¢hyapinondamplaisy dntestingd rdiseases Giﬁaicmehikreh A. dvzal i Gastraenterol

e B E B RGBT R PR

2000\Gait £6; 1B 8 (DY, u@hhe Lﬂ@ﬂiﬁ @d\/@rbhn gdiseaget i on. Acute
pr rTyeI &Syt ic | eukem a, Acute_ nonl nphocyt i c | eukem
wi tamples cofs @O BEMh FYtancons diseases riBElyti‘?sc WeiR it dlrmted to,
I of
e SYRARTRIP RS S S W OB i i
bulthgmmrlmqﬂMgm«b alhcép&aphlgus ®lieteuas Acut e | unphobl astic

vy S BB PoPapt ey St aenh 28D b piprppt limited to

hepﬁﬁﬁ' %td%ﬂ%' @lﬁ%mcl\/‘am RS Ofrasdl IAVAEY 4l ah Immunol
Col oni ¢ adenomas; Adenocarci nomas, such as Smal | cel |

Tmnusegatheln 90, Mardiéy(3):3823r pemany bidiest eirrthesigdderes Riaflin Sci
(o} 80 SRR 2ok SORRHEOTS, 0 hits QIR g 190

Junymy X a6t SehHomat hosamamm®, hepivitixg (Mahns™MP. DiHatodl Mmioodaug; 33
Jesticular and ovarian dysgerm nonm, Retinobl astom,
@): ns' tunor, Neurobl astona, Malignhant nel anons,

gbs%t}%her |ds TPt R BRAHe nealfdlggmaa %8s Gnciadd i afd 8L limited to,

I seases envi saged he 1 nstant application
muliiple| sderosior (nss a’tﬁl gt et hI Neotomndebl CZOthcjlams 1;112 (1-2):1),

MR R 155 B N S g, st

graﬁ@ﬁﬁﬁn&gﬁJ cAaid B4 B entUSRdinfiRingli1 99Ot Qt102) :83; Oshlma M et al,
i cations. Thus, the reconbi nant protein rmy
B

i (1999 Rsce R (WK %363hwu@@a@i\EﬂSenmormmmﬂms GKgbmberg

. 5 NSRS, SUBPRED OB LG SRR . poimmans

neutopagiasg(KudunekiaSpl £mof] Bledi 8¢inaHI00C ApE;01 @i (@) 284 emyasthenia,
cco din to.the invention.is an antlbo%or an
Langir i g

X?éﬂ‘ﬁ@lcf agrane ({eemosr M.afim P oied SSeray 04k Apr;319
4): Ma nlt%g e@bl@stﬁr Mbﬁfﬁhﬁis@aseéd QL Q! aﬂgira]l%p,t Paraneoplastic

and novel eatures of the prese
cerabnklra:rmtm@hywnﬂl stifemensyadpareeiiliemhstra hES. @t di.n&rad Watl Acad Sci

Ski [ e u am nation of the follown
B I N T -
proﬁ@@ﬁxﬁd Srgheidr afdpihed)f encbithalifs, RASussen’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 neuropathieé (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), neuritis, optic
neuritis (Soderstrom M. ef al., J Neurol Neurosurg Psychiatry 1994 May;57 (5):544)

and neurodegenerative diseases.
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enbodi nents and aspects of the present invention as

del i neat ed herei nabove and as clained in the clains
weeat7ioaes3bel ow fi nds experinental support in tRET/IL2006/000832

foll owi ng exanpl es. EXAMPLES Reference is now nade to

the foll ow ng exanpl es, which together with the above

descriptions; illustrate ubhe invention in a non

| phchinPRs fﬁsaﬂit&ﬁrmlﬁ%nﬁh@du'le\f d1§$h‘§e§‘ HFRRE! BhtbR HSCHmited to,
herein and the | aboratory procedures utilized in the

myogtles@ﬁolmmmmwoﬂtw aod (ienary | dogren’s, sybilwoieeictst|E. ef al, Int

xRS, L8 oo sl ER RPN TR REBR DG Rsose
(Zaukgm®., etfamBis:mmlarmadw{eeqawmﬁp(ﬂ 62344 | abor at ory

Manual " Sanbr ook et al (1989); "Current Protocols.in
voESamples o gteigymungongpkisle disedses Apelugie butrarenpot lippited to,

o RO sl L0 219505 Nt L0 e

1(2)|3/h40)1 and (1989); Perbal, "A Practical CGuide to

ecul " John WI Sons
SRl ehfifhue dXes pRlad o TRD R ORGEle. iyt are not
i r L me
hmwAneﬂaE(SI ii?‘?teaﬁg‘@é’éf Chctal s otuly 18Puelons: 7 SuppId SIGRORTS |

SpExagPies ob @utomunmmcwfeetwue &v@wswmeh{dzg@g)are not limited

o, egpétg%%%zggfoiﬁ%@é ;1£e%§é§gt}f @3@ ?%c’zlgg%llé%gﬁ%%oé 1994 Aug; 157

(1): 2492 42d @btbiminGed Hls&is@é ofytie finérodpN(Glwidyk Imréd bbokin N Y Acad
Iumesl-lll Cellis, J. E., ed. (1994); "Current

Sci ﬁ%t% % 830 26%nunol ogy" Volunes I-111 Coligan J. E., -
ed gxbh3R4) of tb { S%Irt] m&e(ﬂ@%a’ses Baaide, and ag hQﬂ ﬁFl‘thed to,

| mmunol ogy” ton & Lange,
Systeimic( 1]19@9493I;y’[11‘€maltrsh‘s (Enkisoﬁhl |eg|al ( &mslupol' Res é@@&l,w I(/b{ZDIél)s and

Cel,l ul
systdgfiei Sqergiin) REBUURRAR - hohnd ol 1fePiaad deregiil, AFgh Mars
(2): 198, hAEOT ] 7 af. BnR@d R MevaAVY0 Faih; 86Y: '1(530 literature,
see, for exarrple U.S. Pat. Nos. 1,932; 3,839, 153;

3, g&@cﬂwdt@as@o 578; 3,853,987: 3,867,517; 3,879, 262;

2 Sl o AL R P P i

infectiauisgdﬁeusbgomihieutsy ittfbaiius " d1§ﬂ5sés, MuteJ mfeedous( Hdges, viral
“Nucl ei c ACI d Hybridization" Hames ., and, Hi ggi.ns
diseages,) bacteripd 1@%9@5)pr0t0??%§@m§§7. Bﬁa%lﬂ?.i &ﬁeé?@ dipashdiscases,

%\5% J., Eds. (1984); "Ani nal

myc@ﬁ%?ﬁﬁad F?JS?sean esﬂ]ey, R. L, ed. (1986); "1 mobi | i zed
CelGreftavjecioefimesés | RL Press, (1986); "A Practi cal
b AL B Eohias kAR Rhe, bt e

not ' 16101 %%ﬁ Stejeftidd BigodRR g&ﬁ“ qgﬁctﬁﬁfj APRLhE agﬂaﬁn%gectlon

Acadeni ¢ Press, San Di ego, Mar shak et al
hypergete gesd rél?Cﬁ@T, apyte B@fhremtlﬂfl ambgnaﬁrvemuel host disease.
Chgglegtie zastelson - A Laboratory Course Manual" CSHL
‘%f é‘é all of which are incorporated by

I efaamisa @Sallefrglfz Wwibaas&elnclude, 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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forth herein. O her general references are provided

t hroughout this docunent. The procedures therein are
woebi7anedst o be well known in the art and are pCONLIe&000832

for theconvenience of the reader. Al the information

contai ned therein is incorporated herein by reference.

EXAMPLElI GCD accumul ation4in nouse liver orally

admxainRr 86 chhdep ﬁélh&@t € "l m
Ani mal S, Mat grl al s1 and bupgdrrél= nrg)ntlgﬁrtg} geég%agglzgrﬁg

blasmapsucomaping lilemiz. Bripdkexamplestof @etndepme p@ﬂeams d»nt are not

iS55 VB Tt RS TEL B ol BB A

myemganolhw ne&emhomhpln@ﬁmdomomo@tml MomyBRcHR degiedniag Acute
gnal fromthe Arabidopsjs thaliana basic

R lenkemigatigh ingrrasechasoriilie Hcute mepRayia deléqeghm Acute
h 15

o AN SURSEAS SOy, N i gl S, 0P8 i
Nonf-HodgkmaisLI ilfyingphectylb daikenia,r swchf cls| dweatt bmnph&ﬂéﬁﬂbatamhemm

o B eroRS, i TS ohE B kEl ABRper RARCE! Solid mors
Benigdl "MRaAIIom£qUARECE frifBRs A0SO hadily &y ug[hﬁdJ m?écﬁsﬂus NS d¥Rsnas;
inserted. The cassette was renoved fromt
Adeppgaseinpaipatsticl ag tSorallagell ung geeeeri Kidney, Hitem@ﬂ yProgsate oBladder,
na er ce erre t he NPTlI gene
ag? vg%&b){/l t hggfﬁgéﬁ%r ono 8sa$c°$aénsfl%¥’?n€é?l Ons%l}l ial sarcoma,

Rhabdahpésamuonef (ab@oka) Extedskslete] kol chofbdrosdisqad) HvdiAg's tumor;
cul tures vverlg t%rtcgsf or med using Agrohacterium
othegripglpfly, Teticulpyapndepyatiafedseeingpema: kednaklastorameWal, gumor,

NeutStRE0R4 a'magg'qlame Ghhnoda, EMRSSHORARAL 'bFé%st aa&n Sl &Ek&d and

usi ng 30 par onomycl n. rrot cel
ovamaransfor msd W th Agrobacteria, and sel ect ed u3| ng 60

ar onp i QU medi.a. .Transf or ned
o et GisPreS et bY g G BBt 1570k domonsi god
growl fabto%ﬂﬁi@éﬂci&é’eﬂwﬁl@sﬁrﬁr Highti Qb1 REHaY) Ruale GIQ)Sdeficiedbies
pr ot ei n- expr essi ng l'ines were identified and sel ect ed.
and offlers: were further expanded and transferred to |iquid

o A BT AARRR BlniE DA RLBEL B (B aERdsBE Ruvlications.

Thus. eﬁﬁrmb@dbmﬁnﬁﬁﬁtdﬁi\%y be an@nﬁg[dsﬁd prétein Whtohomﬁﬂf lbel £18€ of
r{brane (Amer sham Life Sci gé} and. GCD det ed
accylAlng Mt p %@ aigensbancmay rtb%re‘epniprsvscﬁosletsﬁabla Tabel (e.g.

GFIPELeNbRASET goat anti-rabbit HRP secondary
Pgntl body (h ‘eiggéf?gS 000, Sigma).Up-scaling in

bi dxearampls of £dzagms$lpqnofmiﬂ/1tea|gem$ aoéordmlgeott_hel imadntion is an
antiﬁ@ e(ar?ﬁlilr{: %ﬁtﬁ%ﬂrﬁlﬂ(&% rfrgglglis e andﬁé%qtﬂ)%)fhes ayI I!)qulmﬂ)le chain or

single chain.

Additional objects, advantages, and novel 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.
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(Duchefa, Holland), 9.9 ng/1 thiam n HO (Duchefa,

Hol | and), 30 g/1 sucrose, and 0.1 ng/1 2,4-dichloro
wohertogsaseti ¢ acid (Sigma). Suspension cell cBCTAL®S6/000832

were cultivated in shaking Erlenneyer flasks used for

i nocul ation of 10 liter polyethel enee bioreactors,

foll owed by up-scaling to4200 liter polyethyl ene

bi oreactors. The genetpgaVpPLERdi fied cells were

cultivated for repeated growth cycles in the

bi dﬁceéfa@m@r is r@fvalmddrfprthgg ligwiog examples, wélrcél togetherewith the

above CSCI‘I ns 4ir %e the'i Ve ntlrp Zho 1}1/1%5] as cell
P 8?

eri I NSl e anlrra | ow ng two

h O Wecheral R ethe haﬂfenﬂam;eer bsel hé@n zirﬁhlw %oﬁdﬂ&ytﬁieceﬂﬁteﬁhhﬁzed
were given their normal diet. Aninmals were sacrlflced
in fhet ereSent Hyentipwniaclude molegular o bipshemgical . misrabiojagigel and

reconftRfHne %IQAagf:'cfﬁ ud@s S'u@ﬁrqg&% cﬁ;r%t i éQE@rQu%ﬁlgl é)&)'fﬁnqed in the

nitrogen an red anal'y
literPuep aSext farexafple, Vieoldciks Céomsagrpl EdordianyManuadt Sanlseolect

% t
oL PSABL SR Bin it Mo gslunbioNiezsy etney R0 chusibel B M.
ed. (10DHR AuSaB@t all WMuWro@%lshﬁMﬁEcﬂﬁf BRIG { Johfi Weiley and
using a ULTRATURRAX T 25 basic | KA-WERKE honbgeni zer

Song,tBalemozep dadyland (1068); Fertmbd A1 Prrigal Cavidesn-Moleseannlesing,
Johs? la\h e& S§$§T§} %?Y%{eﬁ 9§§éw4t%olﬁ%$ %\g‘g{eégﬁgpngpgla&%" écgentlﬁc

M nu es a rna
Améhloahdlﬁﬁbldspmw Yoek; SBiawred efcrathz(eﬂs)a'lGenbﬁl&Ah@]rysi&uIAuLﬂooratory
an ?I ysSi s. g vitro (gl ycosi dase activity assa
act

SRS c Valst 1vh GplbPrpraiarhan d abepioryiPress N@Wn%‘)fk (1998);
metﬂowlégl&o%r%k -foRh D3 S OBYT 08| 4864 @H%I”@)ss@fzo@, 4,801,531;

substtate. Assay buffer contal ned 6
5 123’rﬁﬁ§pami 8232003t ECHLidpgy I—ASL&oralotySH%dbdokb,nVMum I-IIT

celfly, I28. gy QR Pt bR eSS n A BHoIEER: B iy Tl Btigan 1.
E., 82, §1994)6 s & alt @6dsPf "BesiPAR) Chﬁféu1bﬁhﬁﬂnmbg§v f8tR Bdition),
buffer and substrate added to final concentration of

Appletn Selangg, Norwiglk, CHTDOMN:Ylishel end Shiigi{eds)s HiefrctedMdetbods
in éamz?\feﬂmg\ﬂ[?oﬁg}{'m\ﬁr (ﬁ Fr%émgé &ﬁ%l &?%&0@%@9 68@6 aggfalﬂle

was ‘neasur e rate of

1mnﬁlmoﬁ$shymh emehmvalbdla)esdrmem the rpateﬁle et §cdehtific lﬁbﬁﬁrré} a8¢ dor
Fri edman 999). Results GCD expressin

exa@aha c}tI Se ﬁaé uNes dd %%%eéi 3% Lo3:d8850.d 5L $1850.578; 353,987,
3 8@CHMITUL atH Ry 1y %ﬁm&leﬁ 995 BN %@é&% 438C 03”’996‘@@5 4,034,074;

protéi n generatéd and adniri st’er&d according t
4,09%81th i418G9,239; 5 AEl,p7 esehi,28 hZnt'Ddigonwadedtisle @\ynﬂhesns" (ﬂmurM

Fj 1, ctivityin t iver S. Se,
3. 3 R sraNBTRs Ria g orBiating' Habeos fnbr citdeegins 5. V., eds.
(1989} YT RhdcSi ﬁasﬁ bid trya)nslaﬁbﬁ SH%EEJ WDy :hﬁVHngﬁﬁ d.9.,ma5.NRY84);
| evel s ours follow ng feeding.
"Animal Cell Culture" Freshney, R. I, 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 Diego, 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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Oral delivery of plant reconbi nant growth hornone
(It&H) to hypophysectom zed rats The ability of plant

woebd7®1e33syst em cal |y deliver reconbi nant hGHPCIND00961000832

the G tract was exam ned in hypophysectonm zed rats
whi ch do not express endogenous grow h hornone,
rendering analysis of hGH43evels nore sinple and

conenidticatof. thEtpater.meAll ahe Rnfoewdtise somhiBd tB&bin is incorporated
hereg? aration - Tobacco BY-2 cells producing hGH were

(RE8nSFsi ng an i nduci bl e RNA Dependent RNA
Pol ymer ase enhanced st abl e ceII expressi on system The
systemwas built into g &% ds The first plasmd
carried the repressor- the Lad gene under the control

@G€Dtdeendlatipn dureicesse tiner arally administered WatECirid¥tell culture
followed by an IRES (interpal ribosone integration
site). In the second PPESHE S?e pl ant codon

OPtU iR AN € BRI @EQ:MQ:MMC@J&S flanked by the

native | eader and the ER retention si gnal was cl oned
unddicez BALBIA fenodle ofice7-Suleploni ¢ pronoter of an

in endent RNA Pol ynerase. In addition
%‘%ftbce depgS‘f??‘gﬁ ned the RNA Dependent RNA Pol ynerase

( f(IwmfiE?sliB/r bOIRCEProsion plhsinid NTHeI DA eaBodiRESAW TAIrTC
cloqu%gm I ve marker gene and the Lad binding site

RY % gsin] D Nes ﬂ)sma-ﬁ sult-Flonedrindo artéasynd zonwiniwErge ER-
targ@@r%u @@Hﬁ Bﬁ’l {ngApa%clz’ozy.S%g(f%ﬁéﬁg bQﬁI: Qnﬁbflﬁ%&aﬁ% g%ege, and the

C|ng express l'eve
vacipddrepatifsigod) frop ¢ptancd clﬁ&'hasvsm.ght the(®ead of thatdpen r@lding

franieey B (PHOGR AR G PP gei ot o (elobBariims

foll@ﬂﬁ&ﬂ%sih@ MTobReco M%Vimg‘(@M@f) QiEza Qxfanﬂaft?forfaf‘grﬁhan((‘ef element.

ph ysectom zed Sprague Dawl ey were fed
At Hmﬁ en@ythec eftpping - syntlipse clorBviadr wnu@,ce E&omedgmbactemum

T. u zawa, Seiichir I nzO/
RO S BRI Ehe 36, oo £V B Bl Veagpona
hgaﬂed ditoraclfings settof. Boanhmdt e ki StisceNads c%ﬁfértdd%ylt%e INTEUE Béhe

h IPTG The rats were fed ad-libitumfor 24 hours

HVE‘P hihedOs PEOBRIEY (no rat chow). Fol lowing 24 hours the
r qtrﬁn%ﬁﬁat%eﬁﬁﬁwa%ﬁ)g (?'nngth Ofs C@ahgf: I:equSusgrﬂlis%n cultures

which"the rats were sac andt
were trla:hﬁ«zmmd usg Agbbaperddee. Bﬂaﬂy,wgmb&ctef@ gﬂftSteaﬂsfcﬁ‘ﬁl%& 8hvith

inclu C liver nd spl een e se m was
the e GED CHTENPERecIF Gy o Ppang: oe SoIRap e pomeml
pardiirhyci@N&@aydi Sellshi@ie | tBVSISmbD w‘%ﬁxh){‘ BB Se9k, AASseRRd using

nmeasur ed by ELI SA § Human growt h nmone enzyme
60 meml o pgeayomnysin ik liguidBnediheTilansfbrmed catadlcells merdplated on

soli AR mpBC it el S, Wb TR fpiidthl ceik i
protein-expressing lines were 1dent1ﬁed 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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el evated levels of hGHin the serum Two of the 4 rats
fed with BY2 cells expressing GH had significantly

welhaewvated3l evels of GHin their muscle. Al ot RET/ILANS000832

(control, fed with BY2 nave cells) had no detectable
GH levels in the serumor nuscle, in accordance with
their hypophysectom zed phénotype. Results are shown

i rUpEscgng in bm@a@muspﬁﬁldnrbumbés%ﬂsek@ﬂe@WalhT@EHe%ltured
EXAVPLE 3 Oral delivery of plant reconbi nant hGCD t

in M&r@ghl% angpPlqogy () piduist mediung coptaining et gﬂeb/iﬁﬂ) ﬁmdwm
@Egrli)di%ggg'@ 9§ xlci)lg/l ‘&h&ﬁﬁa[ H&fﬂﬁ&%‘e@?&f\@éﬂépﬁ@ rodel find 0.1

erni1n

mg/k‘jélslbdldhkn‘m phdﬁ)oaquleﬁc lacad OQS@gmz@nl S‘ﬁdp&nsubihtcelll alisurad dwere
Procedu Twel e Spra%ue Daw

culti%tf%a{nlérsr]& ta) Eﬂeq&ex%rggécsw@?cgqulg%cu ayogof 10 liter polyetﬁ/elenee
blor@éré;EHrQ' %Hcﬁﬁédo By Eﬁﬂscsalﬂ’@r & 308" ugt ?M?fthﬁkl%‘tbl(géfbt&@ The

given plant cell mate rtum 1
gendgicallat mogifigd ecellsnsiede qubtivatadi fol reppageed Emvlrthwcy:gest i the
blor&%’tjc{r the plant material was renoved and the aninals

were given their normal diet. Animals were sacrificed

( 3 il B@histkatRACMIck Reer SlarVell o3kt Bigh©(43¢dir} heNkn iven
, 4and 24 hours. The liver and spleen from each

PlangﬁPlﬂravatm% plageg\iaside e prigd age |F|0agwmgnﬁw0r bojup, thadplant
mate?fa?rv@ag Bfnovdd afd HIY a{rhmgﬁ%ﬁ dgzgeélr {hgﬁg{ s n{ﬁxg;nfls were

een an i ver tissue:
sacrimsd: laftsr @CBddixipnadslsi2ng amr rfhowy) Th hSewﬁdsrﬁ edelednintal was
er ,to test ac%unul at i o(ﬂitl n.target organs qf a

remﬁ(’)vtré"g(?ﬂﬂ iPZRE TP prrogemeidhitergd ghd ooty 2BlKithi st er ed
ac PR&plirdBon Bf in? tsARGRIMPAS: BhcH lti'\?er B%ﬁx%‘%%ﬁlew;%%ésﬁéh with

As is evident fromFigure 3a and , an 1 hcrease In
0.9 GroNafel ivd thomagsniaerd evitte domegehizatiany dnffen ¢6 phide phosphate

cirag &3 95T eli! 8, FoBE LARR BN SR RAGHH bR 55y GenevEdBd-
TURRAEINE 25r84di€ IREITWERIKE) honlbdeniRE hi 14t s‘peécﬁ(\ﬁ 10064 3t090 1/min)
normal |evels 4 hours follow ng feedin MPLE 4

for 4@—6&@ seronfls; é)gvc%fSampéemw?r@@@mfp@qlt atdg)§ %()(g for 10 mmutes at 4
°C. Igléi]p ?g;g%fﬁﬁ%ﬁl_tl g sZ@cﬂleE%fl -gr hﬁwrﬁ%’b Itch%%f%&) GRAcfPrBz %eét %Ot"% for
ﬁltumaiyﬂsd foll ow ng a si ngI e oraI (PO adm ni stratl on
ce f) | a?rtgpcgfgqqi e actt%ttjl ass yer | EEH}}HZ;IAUCP;&%?@U&G Sperl(jla)mwas

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
measured 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 Figure 1, peak of GCD activity
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Construction of the expression plasmd - The DNA
encoding FSH a and b chains with their native signals

woroE/ee33cl oned into a plasm d containing theP858.2006/000832

pronmoter from Cauliflower Msaic Virus followed by the
Tobacco Mosaic Virus (TW) onega transl ati ona
enhancer elenent. At the 35 end, the octopine synthase

in tHeliRMVhd sesif BIRNERg for H@ﬁr@\gﬁq@&'ﬁﬁg r(BG' DA 1'.131&%5&0 1€ By i¥ic
inserted. The cassefte was renpved fromt

activiigy).e Fivs @rtiey seaertest toaarmalilepelsebihours fﬁoltdmng) lfewdngg
vector. The FSH b chain had the Kananycine resistance
conferred by the NPTII gene driven by the nos
pronoter, and the FSH a chain had the Hygrom ci ne
resi stance conferred by the aphlll gene driven by the
nos pronmoter. TransfodfedMEEEahd i sol ati on of carrot

Orﬁledekﬁety @Mn‘?"ec‘bﬁ HindH 3P z%?mﬁﬂéf}%‘@f td/\ﬁ)fg%f; sec f)mzzied

transforned usi ng Agro%acterlum
mere transformed with theasbove FSH b vector by

rati,on n d i ng 30 / m
T aRe A Rk cef; o ey elef s g REARLGHh trough the
GI tﬁ@f Whaei@hinad iR AfpopBYReiodflzddSiaROwRieh MY Bt cRpress endogenous
par omomycin in Iiquid nmedia. Transformed carrot ceg

gm"%h r]@rﬁl‘)&f’:e endkrisp | elysis] o6 OEh lnvls anorensingd land vascerate.
bl BFIRbl o i ndi vi dual cell's.

roter n-expressing lines were identified and
S ePbmt eal] pEglaratione -eTobicth BIY -2 xpldplodudng hGEBWsleqrb@idbed

to Liguj The cells were then re-transfornmed
using 2 il R, BapcdinJing Polensrata crbmpeed siabi el aprestion
systé®. TROKGstdil Mehs 11991{%{9 WY TG HE €The %Stbﬁﬁ%)tlnld carried, the

expressing |ine was sel ected using wester ots an
reprasperSAha $ gely geneoumea theatenttoh eof dhp 1368 spromoteevadlisa hiigresiécin

0] d | ad t
soledfih Folio §o4 B, B Lt Rl gibegospe dpieRradeh e & e dayond
plasrﬁid’ e plaabico@d! bPlimEeH hGIREDISEY ab Ssage ) fﬂnﬁe&i by the
npl.es were taken predose and at 10, 20, 3 5

natlvén EFaQ%O apd rthe oER otgtengion dvignal swasmtclaned anatier Sie Control of a

a kit fr.am

subg IR HrbAble0 07 pl Bl BRATMANenBhacnify PRl et s
the plmﬁsoontwmaela&e RMY Pépehdan tRﬁAfMIﬁné&sdT(ﬁ’&h eIWCV—‘[obacco

.OwW ng ad § atlo after which they revered t
veinygfraniPE kAP ERES b P e avaekon £<sel e o baelsnding sit
blocﬂﬁg ‘ﬁiea'hfhl 'réHlﬁEﬁor%Qcﬂﬁéfg SoANFTARE ik bildelng tl?ebée l% EX!}?Q Lg

pl ant cells of the present invention to
bOthaﬂ@SImdS,ylnﬂmlhg\ﬂH gexgieehsion. A xpoessivasledelt efamlgerleld:tween 50-700

nent Procedures A hundred grans of carrot
gﬁ%@fﬁfﬂ5%8#§£sing GCD produced as described in Exanpl e

1 BBRYSRINMEHE of bé@Bﬁle%ﬁt%(ﬁ@ dptaRS Wad efiBlted BERE BLKA for hGH
protei n expression and
in serum and organs of rats fed with hGH (GenBank Accession No. P01241).
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’, Ditk 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).
Following 24 hours the rats were anesthetized and blood collected, after which the

rats were sacrificed and their organs collected for hGH uptake measurement. Organs
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activity (see Exanples 1 and 3 above). Lysate
preparation - 50 ng dry cells were extracted with 1 ni
wexberaaeizesn buffer pH=7.2 (20rM phosphat e buf f 8CT/1L2006/000832
pH=7. 2, 20rM EDTA, 2QOmM L- Ascorbic acid, 1% Triton
X-100). Determ nation of GCD expression by Wstern
blotting - For Western bl a®ting, protein extracts were
colls@ph irmleldd hyussRS-1RAGEnd splaaf er[meOEehQn avdd sdpacedd Bbesthe

ane (Aner,sham SQ en and GCD detected
bloggk %Oﬁgﬁﬁs( Wi kepin g{f& bﬁ \h3H develsgn serpompng qgeans

L Tt e 15@‘8%’6 K *f*wﬂea?%‘es' i AREREE e g
BlO@h%In@GDtai&@n@QbfﬁrdiCﬂﬁ%yphol yzed plant cells versus
qg eIIs Protein | oad was based on total protein
F Erent by Bradford. As shown the |evels of GCD

ex DSt ofthier ratsefed MithB €D aslat dx?fbsyiﬁg &1 bibRed 51?(11ﬁcantly
those of the freshpreparation. Total protein in th

elevpied devels ofhGim thersemankve ﬁéf@rﬂo@tﬁt fod witkoB ¥d wetbopiressing
it BRIl S SIS bl YRESANRRP LU,

withe A Yfe ntive hatls)dhyd moepateaablo GH ofevéll én pthe sefim | stvaasolgnin
hei r bi ol ogi cal t|V|t| togther t he

sccdffps Yl e S ammigetp e Phinalime. fRsssfls pepopRdn Figtre 2

and@ﬁgﬂﬂahye({mmgféjgéu)@t ed plant expressed reconbi nant
protein to nove across the @ tract and accunul ate in

internal organs. It is appreciated that certain
features of the |nvent|0fd |ch are, for clarity,

al SO bfGIﬁ’ [eOe\@ 19 agué Jhd%QJJE' (A@blrgsﬂltg Jl] 2 ﬂld%ﬁeggenFtegts_)

—(E‘Tf'b_O‘C‘i_r'i‘E"FTt—CO!nver;;:r,gllu}{1 va M&Ui’é gt ures of the
TredtM@Nt | On, Whi plheBlu@ymi) OF MhSM )tyssnd@ﬁ((;%/hgkqv: ek (}I%}%
CONteXt of a ShNgl ks OdT RIE _ !

separately or [N a&))i33SUI Tanes OmTbTTTat T T Attough
the invention gas PggIT UES dOch 1T COT] uno‘i ot
BY2%R,PC| fic enbodf b7 5726 S cviteny—that—rany
a-termattves: udi O.IO‘I' o1 I(ﬂM .2 zlutiuuo 01‘1'—\*%! be
apparent to th ) Hed—iA—Hhe—pFt—Aecetairgly—it
i s i ntended toperblace—a zsqfvh a%n-a-t—i—v@s
BerIDdI fications phd W%ﬂe_
Hoed clalMd Al

publ i cations, patents and patent applications and
GenBank Accession nunbers nentioned in this
specification are herein incorporated in their
entirety by reference EXUMRIE3specification, to the

same exte %ra?éelliv];iye%c phlant 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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i ndi vi dual publication, patent or patent application

or GenBank Accession nunber was specifically and
wondinoiessal |y i ndi cated to be incorporated her eCIib006/000832

reference. In addition, citation or identification of

any reference in this application shall not be

construed as an adm ssion 4hat such reference is
and2Bhbai] TSRyt splden tforh R bEMBI twds PRBVEP BndHDZen in
. LS CAMDIS: 1. A nethod of systemically delivering
liquid pitypeer pedistripd 46 170VE, untid @Baisimant bi onol ecule, in a

bi o . y . ‘ . . o

¢ her ARy %5y il Mler iSue: 3 Mool h B SR

adnkesidsseri ng to the subject a therapeutically

ef f i ve anpunt of plant cells expressing an ..
exoﬁéﬁ?oﬁ@fwwo@rrew&yﬂaw% usek ShBideae Tt GRepradaiien in

tardeDN6FoBRY oS RLEMbEAM ol %éb%fa{t&gaxﬁ‘@ra | 9411?91'1&‘%&%{1 %c;/cording to

active reconbi nant "bi onolecule, 1n a biologica
the geachingsfafr the rresenthinventigrectAs 3. evident tirvod Fgurk Gradddy 3b, an

e RS AR LG GR  B ) ond SRRy sk o
GChuUbiBhly bdtnnREEwINRE! efur dfke JFfelebdidg qSPREA-SENG, TRV 44 %
. or mnucosally admnistering to the subject a

InCiepssr HhEnTRAIc etivityk cthhie aghvitih eeerted| tarmormel llevels 4 hours

1 ;g an exogenous biologically active _
fo l%’@%%ﬁ%t bi onol ecul e, thereby locally delivering

the biologically active reconbi nant bionolecule, in a
bi ol ogically active for to the subject. 3. The
method of ciaim1 or 2B BLE %ai d pl ant cells

Appblne ; " :
TR 1 B
conphs shility ofypbant selis tal dejivemiiSid tto ¢hel Bloorbthipouphahe Gl tiBhewas

of .clai.m1 0 wher.ei aid.plant. cells
exaffhPRuBbirk Ciicnll gfoVREnRistale o Madth SRterdy
e niixpdtinefial Procediéshod of claim 1l or 2 wherein said
plant cells are adm nistered as isolated cells. 7. The

neblasticadkprepention. or 2 wherein said plant cells are

i i 3 .ant T
o oAl e CRAVAT s 3 THE DN, Sl FRH R na p
chairs withoheginnativeatigichds orreasybetlypebinida. pl&mid entibiifw theo$5S

claim1 or, 2. wherein said recqnbi pant Dbi lecule is_a
profiofey ol iR FiEato s TBHOTRAh the Grorsesah basnig. vius
(TM®h dnies WARUMAHE Bipaplegithént SAPRlEL teﬁ?j, the YAdplife synthase

group consisting of a therapeutic bionolecule, "a
terngingigh sequcnceiromod gxebdaterium tianefosimesceat insated. The cassette was
removed from the intermediate vector and ligated into the binary vector. The FSH B
chain had the Kanamycine resistance conferred by the NPTII gene driven by the nos
promoter, and the FSH a chain had the Hygromicine resistance conferred by the
aphlIl 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 FSH B vector by electroporation, and selected using 30 mg/ml
paromomycin. Carrot cells were transformed with Agrobacteria, and selected using

60 mg/ml 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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11. The nmethod of claim7, wherein said dehydrated
plant cells further conprise an excipient. 12. The

worbiTwdoB8 claim 1l or 2 wherein said plant cel PET/IL2006/000832

conprise alfalfa plant cells. 13. The nethod of claim

1 or 2 wherein said plant cells conprise tobacco plant

cells. 14. The nethod of @Baim 1l or 2 wherein said
protginasxpressih} liaeyineicddempified ind sdlecGed W AAli Mgk furdB? &:glaAdei0and

cell i ,e.ugils. The nmethod of claim1 or 2 wherein said,
trangferred tQ dia a5y ids wllanvere dhen aeqiragstonmped v thet plagmid
B e R e opii ByBhfeine. The best
expressig Yon emstsekntfl asimgdwestoh tlets|and delLISKy asseyd to eiahges the

cel.l ., harseradi sh I carrot cell. 17. The nethod
eXprg?Sl%qlgivﬂf“l ,CSWSF%\Q?J’%%/%E%! ant root cells are carrot

celdrimbB. add OrareidiRiistlatioh &l Thrbe Ol Ze¥WD M Eidls 200 gr) were

recombi nant bi onol ecule is selected fromthe group

admirgsteredt ionmlbe plan carcalk gadk mestp by tosilngavage uRdeodosanples were
r .0, | [ oty Vi protei.n.. 19

kel BB ond £ 1070 50 S0P MEPR BB Wi ardtngnd

FSH duncemifations oes: heasarld bgiEIdSaaisitigraikit fiomaBiohedleing.

VPk%$ 0. The nmethod of claim 18, wherein said

eu ic protein is Human interferon b. 21. The

Bt , y . . . i
vl ) BALY, peSER A3 O] SR8 o
minyiige fdlowisgadnimidtatigoafte which tiey réwrddodasdtact or X. 23.
The nmet hod of claim 18, wherein said eukaryotic
protein is a human hi gh mannose protein. 24. The
nmet hod of claim 18, wexemprgasd eukaryotic protein is
a human | ysosomal enzyme. 25. The net hod of claim 18,
mérquwzg% rerredgedls enress meiptain intpet GCRUavels and activity

o 98CRAE P 2 TR b M i
follgeing delogiratimewa2determteednet hod of cl ai m 18, wherein
Saidep?zrl'Jitliz%;z a?tl’irgce%;ugetsei nis ahumn

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 measurement by Bradford. As shown the

levels of GCD expression in the dry preparation were similar to those of the fresh
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growt h hornone. 28. The nethod of claim 18, wherein
sai d eukaryotic protein is FSH 29. The nethod of claim
waapowheei n said eukaryotic protein is acetyl PCimlLion&000832
esterase. 30. The nethod of claim1 or 2 wherein said
reconbi nant bi onol ecul e i s non-i mmunogenic in said
subject. 31. A pharnaceuti4®al conposition conprising

prepasatian. Jotal ‘pﬁ)td'nﬁgﬁ &l [§5dtes WastbasaRld d NP ERSSAYT adive GCD
exQgenous bIO|O ically active, reconbi nant bi onol ecul e

in bgihdVBhabrrar 7ae Stk eel Iijatax wapevabiated Kespltsyare sowmrieTable 2,
belo@ﬂar maceuti cal conposition of claim 31, wherein said
pharmaceutically acceptable carrier is a
non-i nmunogeni ¢ carrier. 33. The pharmaceutica
conposi tion of claim3l, Taldepei n sai d pharmaceutically

acceptabl e carri ¢mof®potélRimsihiMIT At BGEREcHEntration pg/ml

LypRoR2&d Gigd 1y 3'5%2 rssue. 34 A u le(yuadgc form

U
. 1
Frehucllléut..dl ucllv & ba UI UI ugl L..Clll_y t
iuwﬁlcuule Hi—&a ot.?%]cut, t-he—uhrit d%gg% for-m
f

— =

co I Si. n% B peutical ly ective, amount of
Z'%ws Udp ‘é}d %Ts@wgenarﬁéw@& 8§ hsgussent Bivegficipmpiptain their
l”“ﬁ%@?i@“ﬁpﬁholecule 35. The unit dosage form of claim
34, fornmulated for oral admnistration. 36. The unit
dosage form of claim34, fornulated for nucosal

adnj.ni rat . 37 he uni t f.orm of cl ai.m 34,
ey Dief e o o el ettt B2 Y s Ruteotbe gURY of hon-
isol&ted |ant 3&pré§sétﬂ irbc@Siagit Hrotdm fer ndyet RS 4Rl GI e’&é/ct ofnd
a biologically active bionplecule in a subject the

accysplate dp BigyBaliosgansconpri si ng, a ther apeutically
effective anount of plant cells expressing the
exogenous bi ol ogically active bionolecule. 39. The
uni t dosage form of cI aim 38, fornulated for oral
ﬁnnlstrat unit dgsage form of claim 38,

hid @Péﬁfl%f ﬂw{: 86%1P fsf&meﬁ .0 ttheatr}vsaﬁom whiglp @re, fpy Clarity,
deséiiﬂ)%@gﬁ faRy offexf! G R 11916 Q'KBI aan{] g)%l %F‘owded in

conpri se dehydrat ed nt ce
combination iy a single e)abedlmcna §0hye&sﬂly,| varmae dedtimes ebtthe inlvention,

.net ho 0 ising,enterally o adm nj stering
il for SRERY ARS8 okuei oD el o baNE B saGhoo be
pro@ﬂ@fﬁepﬁﬁiel)soﬁﬁ@h §§iite{b% abcoxpBeioYs biologically

active bionol ecule, thereby treating the disease in

the subject. 43. The nmethod of claim42, wherein said
bi %lﬁghgﬁlthé( A6Ldass RhOHRLE Ccié ctibed 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.




conpri se reconbi nant Human gl ucocer ebrosi dase protein
and the disease is Gaucher's disease. 44. The net hod

wohowlaiss 42, wherein said biologically activePCT/IL2006/000832

bi onol ecul e conpri se reconbi nant Human

gl ucocer ebrosi dase protein and the di sease is Fabry

di sease. 45. The net hod of50cl ai m 42, wherein said
WHADISQLABVED I8¢t i ve bi onol ecul e conpri se reconbi nant

Human gl ucocer ebrosi dase protein and the disease is

cancer. . 46. The nethod of claim42, wherein the

di gease A fephod Jos Mol AT - Ihe. 0 '

42, wher e?nr? tohgogfg?s elglscgh? g @g%éﬁl oantlngﬁg}cs e%gggeﬂ&cs#%g&ﬁ
biomeletidel iofa biokigicallg  actibe feinn to hesubjest as aeddsthareoficiie enethod

di.sease. .49. Use of plant. cells expressing an )
compyB1gEn Sirlsh o6 BGrCaY y Adimini kg e bt gt thsepeutically
effeB@ faafdubf €ofOfplat MBslisC RBREsIRY - anl N&opsfOUef bﬁﬂl@%‘iéﬁll@g ractive

wherein said plant cells conprise a substantially
recanpinant Riemplegalel thaeby Tystepreallyf delivering 4@, bilegiedlly active

recohfhrRbtolGole T BRSSP AP A i Bt ol o

cells conprise a substantially intact cell wall and

cell nmenprane. 53.. The use of clai.m 49, wherein said,

pl dnt céb imacthods Ogdlﬁf’ﬂf% dghgsringsa; higlogically castiye, resgmbinant
bionBRcHS & bl i ot VB F5:5, o S2D; r
0 ad.m(': ni stner eld d;glé o}ghfdr at e[gll"p? antu%{:dg ?[ghe%ighle%ﬁg tggéneo od
compriging) 4%allywioer mipossHy dadmeinotdringand thé asmbjeet ul ehérspemtically

ol ynucl epti de.or a.pol ypept.ide. 56. The use. of. aim,
R T G R R
recoRSBivREPhidiolefle, TihGred§e 16¢alls! addhvéing WREIBbRgRAIF active

reconbi nant bionolecule is a ther apeu%l ¢ bi onol ecul e,
recoinbinag hivsadleculs, bng bisdegieallynstise fvmntabanikiatt, 58. The

use of claimb54, wherein said dehydrated plant cells

further conprise an excipient. 59. The use of claim

49, wherein said plant cells conprise alfalfa plant

claim 49, wherein said plant

cel|s. . Th se. of . .
celPts cg@‘p’r‘i”gglogl‘éfnf’{a%l | orobthsies W‘Blﬂ%kﬁ'&ﬁécﬁoﬂmﬂse a

substifiall$ entt cEll dJal 49, Wherein said plant cell conprise
plant cells

4. The method of claim 1 or 2 wherein said plant cells comprise a

substantially intact cell membrane.

5. The method of claim 1 or 2 wherein said plant cells comprise a

substantially intact cell wall and cell membrane.

6. The method of claim 1 or 2 wherein said plant cells are administered as

isolated cells.

7. The method of claim 1 or 2 wherein said plant cells are administered as

dehydrated plant cells.



obtai ned fromtobacco cell line. 62. The use of claim

49, wherein said plant cells conprise plant root
woebd791083. The use of claim 62, wherein said pCamL2006/000832

root cells are selected fromthe group consisting of

Agrobacteriumrihzogenes transforned root cell, celery

cel |, ginger cell, horserath sh cell and carrot cell.

64.8- The Thsancthod phelging 2 or Aehesein ssidirecquhlingntbamholeallé & a

1 § t -165. The use of claim49, wherein
poi?%?ﬁ ?%ééhﬁﬁéﬁgﬁiuggonolecule Is selected fromthe

group consisting of a prokaryotic protein, a

eukaryotic proteip, a chinmeric protein, a viral )

pr @t ei n%héégetﬁ‘?fgoﬂ%lém&ﬁ 0F 2avhargs saigiyeeambinang bipmeleerle is a
polspepli®l.n is the infectious bursal disease virus viral

protein VPII. 67. The use of claim®65, wherein said

eukaryotic protein is Human interferon b. 68. The use

of .al ai m, 65 rein.said egukaryoti, rotein i.s Human

& Bt g e dnstine o shint ol O, ZSTBRE b s iarsolgaite i
seleeto afryat it Bro¥peicOnditingu R RGhRuLE bibfroleliR, U Rihostic
. claim®65, wherein said eukaryotic protein I's Human
blom‘})ﬁ?}g%ﬁ%ia%qﬁ%ﬂ%@twﬂl. The use of claim65, wherein

said eukaryotic protein is Human

gl ucocer ebrosi dase. 72. The use of claim65, wherein

saild. euKHreynieitwdpsfotiaind 7, svHeksim Raidl QNS GRIIASIAS LIRS Rirther

73. The use of claim65, wherein said eukaryotic
COMBIE: ¥ FORHy man growt h hornone. 74. The use of claim

65, wherein said eukaryotic protein is FSH 75. The

use of claim®65, wherein said eukaryotic proteinis

acéZy| dhelmetbodof elémel 078 whEhen usid pddntweHs KoMprise alfalfa
pkmwggkein sai d eukaryotic protein is H gh mannose

protein. 77. The use of claim49, wherein said

reconbi nant bi onol ecul e i s noni nmunogeni c. 78. The use

of claim49, wherein said nmedicanent is fornulated for

sydteni dhgapathad 9f clzign 1T whereinfsaisl plamh oblls cotmpriss obacco
planf&di@, medi cament is fornulated for |ocal

14. The method of claim 1 or 2 wherein said plant cell comprise plant cells

obtained from tobacco cell line.

15. The method of claim 1 or 2 wherein said plant cells comprise plant
root cells.
16.  The method of claim 15, wherein said plant root cells are selected from

the group consisting of Agrobacterium rihzogenes transformed root cell, celery cell,

ginger cell, horseradish cell and carrot cell.

17. The method of claim 15, wherein said plant root cells are carrot cells.



del i very. SEQUENCE LI STI NG <110> Protal i x Ltd.

Shaal tiel, Yoseph Al non, Einat <120> MJUCOSAL OR
wanRIERMS3ADM NI STRATI ON OF Bl OLOGE CALLY ACTI VEPCT/IL2006/000832

MACROMOLECCLES <130> 31681 <160> 4 <170> Patentln

version 3.3 <210> 1 <211> 672 <212> DNA <213>

Artificial sequence <220> 223> Synt hetic codon

al t18r ed Tdenstthod of chdmnigof whekein baidascapilsinddt Hiemorase is

<4Q0> 1 atggctactg gatctaggac ttetcttgtt cttgettteg .
seloeg ot (b HUEPGRESEO0E b ST CAMRErolRct Gt protein, o
chifiééAa6led AndLdedl ipkGiba, ggct tttcga taacgectatg 120

ttgagggctc ataggcttca tcaacttgct ttcgatacct atcaagagtt

t gaggaggct 180 tacattccaa aggagcagaa gtactctttt

ct t,gaaa che tekttgtttc 240. tctgaatct . .
tt clgaac ?@1 % r%?t@ gg th%é;té%lmg gggg‘gg%glgcsa&g X’é%la%rg LA ﬁ?c’t"lfeé’gﬁus
bursaD@isedst olrtiaggal proteia¢Plict tcttattcaa tcttggcttg
agccagttca attccttaga 360 tctgttttcg caaactctct
tgtttacgga gcttcagatt caaacgttta cgatcttctt 420
aaggat ctig AgGAIAA Al {
. atctccaagg 480 act gg%\léﬁagg’a?g%%%la%\ag%gggggg‘?gg%%%ﬁaig%&gm
intefagntfcgat a ccaactctca taacgatgat 540 gctcttctta
agaactacgg acttttgtac tgtttcagga aggatatgga taaggttgag
600 accttcctta ggatcgttca atgtcgttct gttgaaggat
ct bgcgygatte mbGkeadagadsinb 98, Gt ER0IAd cuRAySI2 gﬁ%iig?gg{mnan,
e

<211> 223 <212> PRT <213> Artificial sequen
Clotting Factor. :

22.  The method of claim 18, wherein said eukaryotic protein is Human
Factor X.

23. The method of claim 18, wherein said eukaryotic protein is a human
high mannose protein.

24.  The method of claim 18, wherein said eukaryotic protein is a human

lysosomal enzyme.

25.  The method of claim 18, wherein said eukaryotic protein is a human

glucocerebrosidase.

26.  The method of claim 18, wherein said eukaryotic protein is a human

alpha galactosidase.

27.  The method of claim 18, wherein said eukaryotic protein is a human

growth hormone.

28.  The method of claim 18, wherein said eukaryotic protein is FSH.



<223> Synthetic human growth hornone <400> 2 Met Al a
Thr Gy Ser Arg Thr Ser Leu Leu Leu Ala Phe Gy Leu
waew7h16330 15 Cys Leu Pro Trp Leu G n Qu G yPSeALMb&000832
Phe Pro Thr lie Pro Leu 20 25 30 Ser Arg Leu Phe Asp
Asn Ala Met Leu Arg Ala H's Arg Leu H's AGn 35 40 45
Leu Ala Phe Asp Thr Tyr GX Gu Phe Gu Gu Ala Tyr H
e PPo Lykhesnetnd otfCrlainG 18, wherdiy rsaide eul@ngotice pro@in inswetyl
choglaeoe%neThr ser Leu Cys Phe 65 0 75 80 Ser u Ser lie
0 AT Pro Ser Asn Arg Gu Gu Thr Gn Gn Lys 85 90
95 Ser Asn Leu Gu Leu Leu Arg lie Ser Leu Leu Leu lie
Gn Ser Trp 100 105 110 Leu G u _Pro Val @n Phe Leu .
Ar @0ser Rpgimethad of glangnl el whereinspid reepmbigant dgomglecule is

C Asn Val Tyr Asp Leu Leu Lys Asp
RORTE @Ogelﬁggl%%gs'ﬁ%%@ uG@ylie dn Thr Leu Met Qy
Arg Leu Gu Asp Gy Ser Pro Arg 145 150 155 160 Thr
Gy,.Gn Jie Phe Lys A n Thr. Tyr Ser. .Lys Phe Asp Thr .
roiser A ghaimireRel panpiion, oRRIiSIRg s Al “plile ppggediont,
plarfdBl1sl ¥bprésking Laﬁléx\bﬁéhoﬁ’ bidyEcdtncti®d) rd@&mbiRfhtAidndi¥Sule and
Asp Met Asp Lys Val Gu Thr Phe Leu Arg lie Val Gn
a pleymacegtcalyreogsatie garger. Val Gu Gy Ser Cys Gy Phe
Ser Gu Lys Asp Gu Leu 210 215 220 <210> 3 <211> 1581
<212> DNA <213> Honp sapi ens

32.  The pharmaceutical composition of claim 31, wherein said

pharmaceutically acceptable carrier is a non-immunogenic carrier.

33.  The pharmaceutical composition of claim 31, Wherein said
pharmaceutically acceptable carrier does not stimulate the gut associated lymphatic
tissue.

34. A unit dosage form for local delivery of a biologically active
biomolecule in a subject, the unit dosage form comprising, a therapeutically effective

amount of plant cells expressing the exogenous biologically active biomolecule.
35.  The unit dosage form of claim 34, formulated for oral administration.

36. The unit dosage form of claim 34, formulated for mucosal

administration.

37.  The unit dosage form of claim 34, wherein said plant cells comprise

dehydrated plant cells.
38. A unit dosage form for systemic delivery of a biologically active
biomolecule in a subject the unit dosage form comprising, a therapeutically effective

amount of plant cells expressing the exogenous biologically active biomolecule.

39. The unit dosage form of claim 38, formulated for oral administration.



<400> 3 atgaagacta atctttttct ctttctcatc ttttcacttc

tcctatcatt atcctcggcc 60 gaattcgccc gcccctgcat
woceoet7aaesagCc ttcggctaca gctcggtggt gtgtgtctge 1POT/IL2006/000832

aat gccacat actgtgactc ctttgacccc ccgacctttc ctgcccttgg

taccttcagc 180 cgctatgaga gtacacgcag tgggcgacgg

at ggagct ga gt at ggggcc cat cdaggct 240 aat cacacgg

gcacaggcct gctactgacc ctgcagccag aacagaagtt ccagaaagtg

acaPrer it otftyleaue 158D OL: GRRadk dorTBiedcor mucosal

adnli@g@diiogt ac ttctctgaag aaggaatcgg at ataacatc 420
at ccgggt ac ccatggccag ctgtgacttc tccatccgca cctacaccta
t gcagacacc 480 cctgatgatt tccagttgca caacttcagc

cctagoant GROAARE HmPEt CAMRS WICTHE SHE Pl ot somerie

dehgdifitet glpacadllsac ccactt ggct caagaccaat ggagcggt ga
at gggaaggg gt cact caag 660 ggacagcccg gagacatcta
ccaccagacc tgggccagat actttgtgaa gttcctggat 720
geapat g4 gn@ee@CRAAtdaring 30l 5491 GAAIHRE 3 ned H AR I Fne
ccttctgct 780 gggctgttga gtggataccc cttccagtgc

method) gepprising: cesegiizic art ongospdlyacadsdlistetingt tgycthe subject a

a cctaccctc caacagta ctcaccacaa tgtccqcct
the A B b PG TRE S R P Gey R A 5 R Hioloedly
acticobiogolgole, teidacagane HRivsadadgcabjswt aaat at gt

tcatggcatt.gctgtacatt ggtacctgga ctttctggct 1020
ccagccaaag ccaccctagg ggagacacac cgcctgttcc ccaacaccat
getygt tt C { t1 .
Gacaagacts aads b EAARTEE bl R00hdaRE E Sliomotecule
conpgisa c@ganbinaaly ddtoan cglacgesbedsidast gpeadat aiid gk Cc dgeisgy is
1200 accgactgga accttgccct gaaccccgaa ggaggaccca
Gmﬁ%’ﬁﬁ%?ﬁ%@ taactttgtc 1260 gacagtccca tcattgtaga
cat caccaag gacacgtttt acaaacagcc catgttctac 1320
caccttggcc acttcagcaa gttcattcct gagggctccc agagagtggg

gctddgt t m38od aftkimddgwhercgasid higbogicptlygicge hiomolecule
. . 1440 ;
conf 88 AetoRtinp L ATy ebebetblidied mroiciny af B BisiRg g ggbry

dised&)0 ttcctggaga caatctcacc tggctactcc attcacacct
acctgtggca tcgccaagat 1560 cttttagtcg atactatgta a
1581 <210> 4 <211> 526 <212> PRT <213> Hono sapi ens

<4Q@> 4 ']ﬁ%hm%}éﬁd gg r'f:laﬁﬁ 012,LglﬂetlgﬂlesaliﬂE Hio?&?calf@%chlfg bﬁ)lﬁ"?olecule

Ser Leu
comprise recombinant Human glucocerebrosidase protein and the disease is cancer. .

46.  The method of claim 42, wherein the disease is a systemic disease.
47. The method of claim 42, wherein the disease is a chronic disease.
48. The method of claim 42, wherein the disease is an acute disease.

49.  Use of plant cells expressing an exogenous biologically active

biomolecule for the manufacture of a medicament.



15 10 15 Leu Ser Ser Ala Gu Phe Ala Arg Pro Cys lie

Pro Lys Ser Phe Ay 20 25 30 Tyr Ser Ser Val Val Cys
woab7@yessssn Ala Thr Tyr Cys Asp Ser Phe 35 40PaB/1E®p6/000832

Pro Pro Thr Phe Pro Ala Leu Ay Thr Phe Ser Arg Tyr

Gu Ser 50 55 60 Thr Arg Ser Ay Arg Arg Met G u Leu

Ser Mt Ay Pro He Gn Al¥ 65 70 75 80 Asn Hi s Thr

G yOThr ?heyuseelf qlaim 4 ovhekein seid i cells canpriyy s subptangally
. e Gn Lys Val Lys Gy Phe Ay Gy Ala Met Thr
mta?\g"p?ﬁi?’ﬁpAl a Ala 100 105 110 Leu Asn lie Leu Ala Leu

Ser Pro Pro Ala G n Asn Leu Leu Leu Lys 115 120 125

e, Btan St Bt i S P At stfmaty

mta@tG%[lgne-';HBraﬁé” Thr Tyr Ala Asp Thr 145 150 155 160 Pro
Asp Asp Phe G n Leu H's Asn Phe Ser Leu Pro Gu Qu
Asp Thr 165 170 175Lys Leu Lys lie Pro Leu lie HIS Arg

Alg.leu Gn Le 18Q 18 0 Pro.Val
Lef?zLeu ﬁl‘ Q1% Cﬁi‘lg‘ % %n ‘8 é?lg L R %Slll_ tially
intadB&e1130411 ZRfcelltheribfanéd y Ala Val Asn Gy Lys Gy Ser

Leu Lys Gy Gn Pro Ay 210 215 220 Asp He Tyr Hs
Gn Thr Trp Ala Arg Tyr Phe Val Lys Phe Leu Asp 225

UL SO ol B AR D T

isol@deyt cklel Leu Ser Ay Tyr Pro Phe G n Cys Leu Gy 260
265 270 Phe Thr Pro GQu Hs Gn Arg Asp Phe Iie Al a
Arg Asp Leu Gy Pro

54.  The use of claim 49, wherein said plant cells are administered as
dehydrated plant cells.
55. The use of claim 49, wherein said recombinant biomolecule is a

polynucleotide or a polypeptide.

56. The use of claim 49, wherein said recombinant biomolecule is a
polypeptide.
57. The use of claim 49, wherein said recombinant biomolecule is a

therapeutic biomolecule, a diagnostic biomolecule and a cosmeceutical.

58. The use of claim 54, wherein said dehydrated plant cells further

comprise an excipient.

59. The use of claim 49, wherein said plant cells comprise alfalfa plant

cells.

_60. The use of claim 49, wherein said plant cells comprise plant cells

obtained from tobacco.



275 280 285 Thr Leu Ala Asn Ser Thr His H s Asn Val
Arg Leu Leu Met Leu Asp 290 295 300 Asp G n Arg Leu
woew7iaes3Pro His Trp Ala Lys Val Val Leu Thr AspTA0506/000832
310 315 320 Pro Gu Ala Ala Lys Tyr Val Hs Gy lie
Ala Val H's Trp Tyr Leu 325 330 335 Asp Phe Leu Al a
Pro Ala Lys Ala Thr Leu G¥ Gu Thr His Arg Leu 340
3481350 TtheUSPr@f Aim T, Whareinesai®hpdandl @llSeomise plaat cells
s 355 360 365 Phe Trp Gu A n Ser
Obta%?ﬁ&%‘tga&’ ) G Trp Asp Arg Gy Met G n 370 375
380 Tyr Ser HIS Ser lie He Thr Asn Leu Leu Tyr His
Val _Val Tr 385 390 395 400 Thr Asp Trp Asn Leu
Al 821 eu %NS‘PP cledoy 49 Wheggiy spid plans gelly qompaise plmt zopcells.
415 Arg Asn Phe Val Asp Ser Pro He He Val Asp H e
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65. The use of claim 49, wherein said recombinant biomolecule is selected

from the group consisting of a prokaryotic protein, a eukaryotic protein, a chimeric

protein, a viral protein.

66.  The use of claim 65, wherein said viral protein is the infectious bursal

disease virus viral protein VPII.

67. The use of claim 65, wherein said eukaryotic protein is Human

interferon B.

68.  The use of claim 65, wherein said eukaryotic protein is Human
Clotting Factor.

69.  The use of claim 65, wherein said eukaryotic protein is Human Factor
X.

70.  The use of claim 65, wherein said eukaryotic protein is Human

lysosomal enzyme.

71. The use of claim 65, wherein said eukaryotic protein is Human

glucocerebrosidase.
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72.  The use of claim 65, wherein said eukaryotic protein is Human alpha
galactosidase.

73.  The use of claim 65, wherein said eukaryotic protein is Human growth
hormone.

74.  The use of claim 65, wherein said eukaryotic protein is FSH.

75.  The use of claim 65, wherein said eukaryotic protein is acetyl choline
esterase.

76.  The use of claim 65, wherein said eukaryotic protein is High mannose
protein.

77. The use of claim 49, wherein said recombinant biomolecule is non-
immunogenic.

78. The use of claim 49, wherein said medicament is formulated for
systemic delivery.

79. The use of claim 49, wherein said medicament is formulated for local

delivery.



