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of food prodyghs GARLAIIVIYs HRE pRHEIE FFcrB{tateafii. YRLAHRANEHRYBEDENY 2

important therapeutic potential in humans, as well as in animals produced via
agricultural or aquacultural pradticcs. These products can be delivered to the humans
O or animals directly by consumption of the crustacean itself, or following purification
of the active material which w'as produced by the crustacean. The crustacean
produces the material as a conseguence of its infection by a virus containing a gene or
genes for the production of the material in the crustacean. In this way the genetic

material of the crustacean itself is not changed.

-2, ‘Description of Related Axt
[002] Certain human therapeutic proteins are now being expressed directly in

plants by direct modification of the plant's genome so that it produces a protein that a
plant.may never have prbduced before. Such plants are refeired to as genetically

- modified organisms (GMO's). There have been concerns raised about the use of
GMO's in conventional foods because of the potential for ﬁovel allergens being
prdduced from the incorporated genes.I Neverthé!ess, plants provide an excellent and

| inexpensive mode of prc;ducing certain human therapeutic proteins.

. [003] Modem agricultural biotechnology has also established a mode of

using plants as the production system for certain human therapeutic proteins without
- directly modifying the genome of the plant itself. In such cases the plant (e.g.

To_bacco) is infected with a virus (e.g. tobacco mosaic virus; TMV) which canies the



het er ol ogous protein. The food product can be adm ni stereq_ gfq(ﬁ}g@%ns of
delivering therapeutic proteins through passive imunity. 1 2006 WO
03/ 024482 PCT/ US02/ 29081 CRUSTACEA?J%I AS PRODUCTI ON SYSTEMS FOR THERAPEUTI C
PROTEI NS B ND_.,OF THE-1 NVENTI 1. Field of the Inventi Thi s

I nvent.i on W@&d to the production and use of protei ns,P%ﬂ.ﬁdcﬁgglggs%ci ds,
viruses and virus-like particles in crustaceans. Such products may be of

i nportant therapeutic potential in humans, as well as in animls produced
via agricultural or aquacultural practices. These products can be

delivered to the humans or animals directly b - i

crust acean Beredoy thehurpag) therRapHIiC BIRPIP &W%ﬁa%gg%r%g@a%ﬁ)@%ﬁ%’g}a@ﬂsal whi ch
was produced by the crustacean. The crustacean Tgrgduce t he mat etr.i al as a -
consequencenafdifisdswithdutclirecily dhymging theplants BN -n1 g lﬁ’etﬁgaB?““cd)éﬁg@ for the
production of .the material in the crustacean. In this way the genetic

material of ;4 fien FoAEEPRAATed iiiiskd for bantn dierapgetic p@rpo®escr i ption of Rel at ed
Art [002) Certain human therapeutic proteins are now bei ng expressed

direct]y’in _pl gy bt/ Helidies ichihglaoid®, Rhotand fugghoveben { hat i
I .

produces a prote hat " a  ‘plant nmay never "have produced before. Such:

plants are referred,to as geneticall .oqkf | biBinkiAYcfobes Ther e

have been c@ﬁ%‘ﬁﬁ?d‘?c&i@!fgég%?ﬁeugﬁg%ﬁ?é&gﬁow c%lgl?lglgcconventlonal f oods

because of the potential for novel allergens bein roduced frorrf.the '

i ncor por at egenmralsdo Netprodunsicasst mipriesnf sagh proicps tg?’F agggag 9 @fpagpgan

i nexpensi ve node of producing certain human therapeutic proteins. [003]

Modem agr i cigbfigil tolvhakhses i pbspgyndiational modidisatitisi Swgberaorbdachbf.  usi ng

pl ants as the production systemfor certain human therapeutic proteins

piryhout i rEehlntdiR dhibiBOndvE SoOReR Wedor bERouusl puiposslificorparaingh cases
pl ant (e’g. obacco) 1s infected with a virus (e.g. tobacco nobsaic

virus; TW) ir\{vgheistcl;ct]n gf’ﬂ {ﬂe%ﬁlow grganism. In both the plant and microbial cases, the

recombinant organism has simply been used as a factory, and the therapeutic protein is
then isolated and purified prior to use.

{005] Certain recombinant proteins have been produced in insect cells using .
an insect virus expression system (Baculovirus). Such proteins are also produced in
intact insect larvae following infection with modiﬁed Baculoviruses. In both cases,

the insect cells or larvae are used as factories to produce the protein of interest, and

j | the recombinant protein is then purified for pharmaceutical purposes. Proteins

- produced by insect cells are generaily closer mimics to those produced in mammalign
cells due to a closer approximation of post-transiational modifications and the process
| is generally much less costly than the production in mammalian cells. However, the
proteins produced by insect cells or insect larvae still require lﬁany-steps of
pun'ﬁcatibn before they can be used therapeutically.
[006] Certain crustaceans (e.g., brine shrimp) are used as feeds for various

aquacuture crops (e.g., fish or shrimp) as they represent live feed for important first



13 March 2006 WD 03/024482 PCT/ US02/ 29081 gene for the human therapeutic
protein. In such cases the expression of the plant is notd Maeh 2006hout
directly changing the plant's DNA. The human therapeutic protein is then -

i solated, purified and used for human therapeutic purposes. [0041

Recombi nant mi crobes including bacteria, yeast and fungi have been used to

produce Hafvalnstagess lomany sasss Hieefremiatswionded"” with icevtain snisioatgae, Whishobes

Sener 1 S0 s ISR 4850 AN o SRR BBl BT

manmal i an ue to changes 1 n-pos

Fur t her neesain hieosficidaandiemanin be proolied flvaw ehaglpadeethe aeak flosughgthecul t ur al
purposesgj rb;orporati ng ingestion of the whole organism In both the plant
and mi cr dBf cases, the reconbi nant organi sm has sinply been used as a
factory, and the therapeutic protein is then isolated and purified prior
to use. [005) Oertal n reconbi nant proteins have been produced in insect
cells usi ssion system (Bacul ovirus). Such prote| ns
are al so prod

H
t t Tl
nodi fi ed Bacul @@ﬂrfué gm t)ac gi’g?ggta{n\‘/’a‘ﬁg’q Wslg8i’lqgé? Ir*]1 C%%’rp"g’g'f){}mé’ are used -

as fact omh#er Widhrio ekl afintal el 0@ F@idtoftpohétit @bRPtising AGherh it PEASHRIgpant
protein is then purified for pharnmaceutical purposes. Proteins produced by

i nsect c@epiidesgnd henee af this &eé§é¥ thei deliveryt o a Hiespepiodesead a biogaivaal | an

l1s d f t t d
C 5 SugebiPohAREh S A0 ARy KRB 8hL Rk, PROLER!) one and
cel I's. Hiomvextion prdvédesps cmetiaa@npfoﬂqmmg b)fedoﬁﬂﬁﬁ‘etnt dafdeivoririd) Sefeihar vae

still re uire man p purification before they can be used
t her apeu f‘c&fmeyc nﬁ%ﬂﬁ hff giustagsands Aok shanged 1y anofier ggpesh thepyeseiite used as

ropr asent™ I TUR PRy R MHEnRRPS ppsbinat. Rl R RN SR Y | |

many casgshéativendteti’mfdhé sotiférdadetd¢hangeda e endthemaspeat) tha lprrgent indintion

provides a use of the crustacean or rotifer as described above in the preparation of a

-+ composition for feeding to a human or non-human animal. In another aspect, the

present invention provides a method of producing a therapeutic protein or peptide,

“wherein the protein or peptide is encoded by a recombinant, infective virus and

produced in a crustacean. In another aspect, the present invention provides a method

of producing a therapeutic protein or peptide, wherein the protein or peptide is

encoded by a recombinant, infective virus and produced in a rotifer. In another aspect,

the present invention provides a method of delivering a therapeutic protein or peptide

to a crustacean, comprising infecting the crustacean with a recombinant, infective

 virus. In another aspect, the present invention provides a method of delivering a

therapeutic protein or peptide to a rotifer, comprising infecting the rotifer with a
}ecombinant, infective virus. |

[008] In one embodiment, this invention provides a feed comprising a

crustacean (e.g. artemia) which has been infected with a recombinant virus (e.g.,




are carried into the larval animal through the consunption of the artem a.
In this way certain beneficial nutrients can be provi ded!3 Marmhtdd6al gae to
the larvae through the feed. SUMVARY OF THE I NVENTION [007] It is an '
obj ect of the present invention to provide to a conposition of matter
which is_an animl feed or feed cq nent conprising a therapeutic protein
or pept |E§3§u§'w h IEESXHFSSF%P"SC%Q%F&‘“‘?%@ Tes% 8 tﬁr‘F“)}tﬁ &8Pt i ¢ dose
of “a bi 0aghie\(®.g., RARINtIHEdY br BPEINNhAOWANcAREBh RRARAMNTLRN RSdhsé dreed. In
one aspect, the present " invéntion provides a crustacean conprising a

'r ecombi n&ntantinyi¢tebial epability)s Sugher fsed couldeprgeide tancoralayascination ffort the

crust ace IS . changed. In another aspect, the present invention

provi qes%gnérug?ﬁg%?ecéeghpri sing a reconbinant, infective virus, wherein the
genetic materifed9]ofn bdighdroihBcdimb® 60hi€ hdRgach, the Reihare asddesd a the

present invention provides a use of the crustacean or rotifer as described
above i n 1oWeoshrlaregrsatle grodrction spgamoor v harapentics preteim gf inergsth Shelh aor

non- huma i ( r _ ent_ i V&R ' i.des a
met hod o r%rg%lcriﬁt}%){ H%Qg@ﬁigggpbéuﬁl C p%é@?"‘na@#%%e%ﬁ%, %hlvg{raleﬁoél&%g protein
or pept i déormass encabdadtibsly.ahe pracithicambe extravkeicind\parified usbapdvidedasaced in a
crustacean. |n another a&?e tB t he iBLr@gsent [ nyentjon provides a _ nethod of

" produci nGORVEHER gee qgug: eifhep OTaiky; Lmﬁféwﬁ, Py Bagidermelar pepti de
i's encoghgeh B¥ligery.econbinan t, infective virus and produced in a rotifer.

I n anot her aspect’, the present invention provides a nethod of delivering a
t her apeuti ¢ pfl0tdi Fheo mapeptendiconttent ais chillesit with dractetio randi wiusgs ithet e@hi ng t he

crustaceap wi a r.econbj,pant. .infective irus. In.another aspect, the
present ia%&hg%_rf’“gf%v%ggﬁ&_a metcﬂ_f}ﬂ SH@? i\(’\‘?‘étF’i'l?lé’ra“r"lsﬁ%_ch’be Yl §at5r otein or
pepti de fgemsivetabiifd-base@ Mk %@%giiél{lﬁcﬁhe%ﬁmfeﬁ'ﬁtrﬁ@fok {@festdal N @  reconbi nant,
infective virus. [008] In one enbodinent, this invention provides a feed

conprising a crustacean (e.g. artem a) which has been infected with a
reconbi nant ‘virus (e.g., 3 13 March 2006

3a




Bacul ovi rus) which expresses or carries the genes to express a protein of
therapeutic value (e.g., an antibody, or a protein that W Marcdh30P8y an

i mmunol ogi cal response, or an antim crobial capability). Such a feed could
provi de an oral vaccination for the consum ng species. [009] In_another
enbodi nent  SYOPHIEH¥yention, the artenia are used as a | oi<dEyStz/9081

| ar ge- scal e production systemfor a therapeutic protein of interest. Such a
protein may be consumabl e by human or other aninmals as part of the whole
artemia bionmass or, alternatively, the protein can be extracted and
purified to be, provided as.a, convenii : r ' dieh either
orally, by i?ﬂvgg?lfl‘?i‘ﬁ?w refjral ?f;%}éeiﬂﬁtx’&?&@éns%ﬁgggﬁﬁﬁg?%gyw [010] The
marine environnment is filled with bacteria and viruses that C%‘Q{ t(gdé%ack
fish and/ or mhéudtivitghOne af Gemaier digeass ROBpLRED i, shipp ggpacufiurg ast at e
I ntensi ve mari ne-based farns very quickly. The sane is true for terrestrial

13 March 2008 iME:RY/ 124481 vRGIs\(SE2 /WEIGESpotRaura pieen tNeilier autibjaticanoror

bacterial infections can. also dramatically limt farm productivity. One of

the major di 58p6c E@%{&%Q& i PGB Gioflibh T4 A Wahsstdetaddpatédby nf ecti on
9., |

by certain viruses te Spot, Taura, etc.). Neither antibiotic, nor
probbitic strategies wll. work in.Ehis, siduatign, lar%]g heRaveRARCL be
vacci nat ed bfct m"‘%@%@%ﬁw Tt (h)'sg usé’(}ﬂ%oarl |§tﬁwagﬁp?np l'i ke all

crustaceans have only a rudinentary inmmunpe, system t hey ar rtigularly
suscept i bl e mdimeniary imENBRSHEDY pY Hey a@tﬂ“&&k‘l"?&[sﬁi@% itg%?\éﬁﬁfgﬁf’gg}ﬁhﬁ%‘ovi des

a solution to this problemby providing a nutritional control nethod using
the target asasld.' s feed as the vector to deliver anti- viral antibodies or
fragnents thereof, directly to the shrinp. These "Designer feeds" would -

deliver a therapegiif Pgsavehti@pioRRidy a Soluged foythisproblemdsytprofidinge shri np.
{Thi s approach is known as "passive inmmunity" because the antibody remains
outside the nutritional control method using the target animal's feed as the vector to deliver anti-

viral antibodies or fragments thereof, directly to the shrimp. These “Designer feeds"

-would deliver ﬁ therapeutic dose of antibody directly to the gut of the shrimp. This

ap;.)roach is known as "passive immunity" because the antibody remains outside the

host organism and simply prevents viral infestation through the gut wali. The

invention envisions fhe use of transgenic multicellular organisms (plants, animals,

insects, etc) to deliver the énﬁbody to the gut of the targét animal through the

consumption of the transgenic multicellular organism. Alternatively, the feed source

itself may be infected with a host-specific virus that is engineéred to prodﬁce the

antibody, or fragment therebf, of interestin a multiécilular organism that can be fed to

the target animal. Alternatively, the feed material may deliver a portion of the virus

(e.g. a coat protein) or fragment thereof in order to actively immunize the shrimp,

other shellfish or finfish or terrestrial animal that consumes the feed.



host organismand sinply prevents viral infestation through the gut wall.
The invention envisions the use.of transgenic nulticel |l uldMaghg@6sns
(plants, animals, insects, etc) to deliver the antibody to the gut of the
target aninmal through the —consunption of the transgenic multicellular
organi sm AIWQP?’!%?'g%Iy, the feed source itself may be inf d&FEPURIH! o
host -specific virus that is engineered to produce the antibody, or
fragnent thereof, of interest in a nmulticellular organismthat can be fed
to the target animal. Alternatively, the feed material nay deliver a

portion of t Lr o L mr fragnent thereof in order to
actively |nrmgﬁ§:d}lj 'r%ﬁétiu. b Ggh or finfish or terrestrial

ani mal that consunes the feed. 4 13 Mari.gh 006 WO &gl 024482 PCTig}%?Z/ZQO& ‘
BRI EF DESCR! PTI ON(32] TERusHamprassnts o £ag Fu‘”ét}? g“&“ﬁ’ pTeeEedngme ic white
shrinp (Penaeus varnnannei) that was transfected orally with an engi neered
Bacul ovi rus AsMméfeBdrallyowith pn esginec@bd-Bam | aviriis AP Yrebiid) fo express

reconbi nant GFP-tagged Bacul ovirus observed at 72 hours post infection was
| ocat ed Specb%bégla'fusimbﬁﬁ&éin.tTﬁeﬁ%&ﬁbﬁwm%%%m@unm@mm AtT2S o
cephal ot hor ax. TAI LED DESCRI PTION OF THE E | MENTS [[013] This invention

provi des advant ages .i roduct i . I Vel ! o4 npounds,
anti bodi es o oﬁg?iﬁgﬁf@%’ 'B?so 08"{‘%%‘15?‘%?‘ pr (%%ﬁ@[l%‘éﬂ %%%ﬁ%acaaé%ﬁ? k@?n in a
crustacean source conpared to a microbial source. Sterile fernentation is
i nport ant f ofhroRR g CeRRAIAY ance whereas the | ess-pure sources wll be
perfectly fine for food or feed use. Crustaceans are conmon el enents in the
food chai n f DERAHIED DRICRIRTION ORTHE EMBOBEVIFENA'S speci es (i ncl udi ng
Aquacul ture or Agricu)lture). .One of.th or. probl f: t4hy. rial
oduction of hun&h?’gr%’éinﬁl nﬁonpﬁoqu?ﬁf‘g}“’rr{’gd LR %ﬁ%@%@gg@&g‘ggf

jrjéconbi nant proteins are ineffective because of incorrect post-translation
modi f i cat i onsntirfiskebisisompopndscantibodigs pethgrapewic nrpigins hypapducing an . '

packaging them m a crustacean source compared to a microbial source. Sterile
fermentation is important for Drug-GMP compliance whereas the less-pure sources
will be perfectly fine for foﬁd or feed use. Crustaceans are common elements in the
food chain for either gquatic species or terrestrial species (including Aquaculture or
Agriculture). One of the major problems with bacterial production of human proteins.
- is that the microbially produced recombinant proteins are ineffective because of
incorrect post-n‘ans]atioh modifications. Eukaryotic processing (e.g., by crustacean
) . species) provides post-transiational modifications that may be more "native"
compared to recombinant products from bacteria, |
[0141 Antibodies or antibody fragments to desired targets, such as White
Spot virus or Taura virus, may be prepared by routine immunization and selection of
monoclonal antibody-producing hybridomﬁs, or by screening viral or bacterial
expression libraries of immunoglobulin genes and gene fragments. See “"Current
| - Protocols in Immunology," Collagen, et al., eds, Wiley-Interscience, 1991, and

periodic supplements.. Nucleic acid sequences encoding the binding sites of the




speci es) provides post-translational nodifications that nay be nore
"native" conpared to reconbinant products from bacteria: “{Mﬂ?ﬂ]h 2096i bodi es
~or antibody fragnents to desired targets, such as Wiite Spot virus or '
Taura virus, may be prepar<ed by routine inmunization-and sel ection of

monocl onal ¥ 9 2pr oduci ng hybri domas, or by screening vFPFA{USE3/29081
bacterial expression |ibraries of imunogl obulin genes and gene fragnents.
See "Current. Protocols in |Imunol ogy," Collagen, et al., eds,

Wl ey-Interscience, 1991, and periodic supplenents. Nucleic acid sequences
encodi ng the binding sites of the 13 Marc 00 03492 02/ 29081
sel ect ed antgiseigdas sigan be epRsdt vh 8&’8&;‘%‘?‘?’:0 'gé?‘ggré)%‘%g;éent
Protocols in Ml ecular Biology," Ausubel, et al., eds, W|ey:Interscience, .
1987, and pevibledilar Bislgpy)" crmsnbek)et abyriisaWilepdetoweionssy 198, andpaiadity £ rom
reconbi nant plants, animals or insects or cloned into vi ruses that infect,
the desired sﬁggemeﬁ&)? bhPhrftiboliRd Ry Do @kgresved Eoniirebembinhntyphirits, lenipvals or

bact eri ci dal d bacteriostatic peptides which will inhibit mcrobial
growt h and i.ncl ude, . . Lim : DRiafsialspeneadi ns,

bact eneci ns ¥ Iqrﬁ]eog'g‘{l ngé%n@s?%t&atr\g}féc?g%%i esi ns, clavanins, msgurins,

pl euroci di ns, parasins, histones, acjdi r ot.ei ns. .and A )
According to t hil131nAhsts %ﬁ?“f“ﬁ?%"fp"éﬂf W&nﬁgﬁﬂ@@ﬁaﬁ%ﬁégﬁfﬁst acean
host using reconbinant nethods well known to those in the art, and '
optional |y peptidesevhiclswil inbitdt wiorqhialcmowthrand daniydsy bptease BetdieieddP t ol erance
to infestation. Crustaceans are the foodstuffs for many aquacul ture

speci es, andetps) peresting Bastaitispiallieting enibins Anchyplesins cdlivoninef
t herapeutic proteins in the natural or farmdiet of juvenile fish (e.qg.,

al f - gr own i sh I Ad v, -diél'%lé&,- Mab iy Cpt@dhlgat i on

&jthi S invéﬁ’?&‘(&)ﬂﬁﬁag’lg Sésa?ls’gggsééﬁ’?%é&%ﬁ’adtam e lﬁ) par ty@% t he food'ghai n

for the feeding of |arvae, juveniles.and . adul ' : as.wel | as

the same || e ddsduventes. irse heERs wEY £F Piace BhF PpRiu A b B

- chi ckens, and cows). ) . .
methods well known to those in the art, and optionally provided as a feed component

to convey resistance or tolerance to infestation. Crustaceans are the foodstufis for
many aquaculture species, and this invention contemplates recombinant production of
therapeﬁtic proteins in the natural or farm diet of juvenile fish (e.g., half-grown
catfish) as well as fish larva. Thtis, within the contemplation of this invention are host
organisms that make up part of fhe food chain for the fceding of larvae, juveniles and
) | adults in aquaculture, as well as the same life sequence in the temrestrial animal feeds
.(e.g. pigs, chickcns, and cows).
| [016] Edible materials can be any materiéls that are ingested. One
embodiment of this invention would be whefe crustaceans are genetically modified to
produce the exogenous peptide and/or antibody or anﬁbody fragments directly, and
modified crustaceans are ingested. |
[017] Post-harvest processing of some sort may be required to prepare the

material for use. This invention contemplates normal (known) processes for




[016] Edible materials can be any nmaterials that are ingestéd. one
enbodi nent of this invention would be where crustaceans aT?eMQE»i'?ea(qoéal |y
nodi fied to produce the exogenous peptide and/or antibody or anti body

fragnents directly, and medified crustaceans are ingested. 7
Post-harvestw‘ép%lgéég ng of sone sort maybe required to prepgkg'}lﬁ%mom

material for use. This invention contenplates normal (known) processes for
13 March 2006 WO 03/024482 PCT/ US02129081 converting the crustacean
material into feeds. Such normal process include honogenization followed

by extrusion into pellets of various sizes dependi on_t.h plication
(e.g., | arvakonyentingihe sugpcean mater atﬂ&*ag%mgﬁgne?m%gé‘& Salﬂgglﬁgvmul d incl ude
spray drying, fluid bed drying, or even providing the material as liquid,.
syspensi on. hémbgenisitionddljowedryzitrasion itepéllets of yprieussizen Aepgding 0 8¢ ot ei ns
mdy be grown and harvested, followed by isolation of a fraction containing
the ther ape“%%@idﬁﬁ% e, R uvehRe 6F 4Rl COMRY mAsicf préphsationduiivid trbide

processing s s - may be applied to further purify the therapeutic protein

asS is known in the.artg . | . ' s ; d
th Ie.sn i s dlé%fé‘?i Bg’iq\"ﬁe@%ﬁé’o% g’éﬁ é%?%ge@%%%%?lﬁ iFFEﬁ;i/SEiilsg&ﬁot
limted to the exanpl es provided., (0193 ampl.e 1. .Produgti iral
antigen-in aﬁl@m@'.r‘rfgi)/n@é@%qe%r“swmﬁla 3?‘3%‘&‘&%3%&}? BE@@”W%@E é%nd}’s an

exanple of a virus that can cause a high nortality in juvenile trout and
sal mon. | n t hesestad; foliowed tiytisolatidresf a fraction contpining thatheRPEYUGRIOBIREPH| o
Thus, it may be beneficial to deliver an oral vaccine at an early larval

stage. The | QAGEE. OBRGAIIYSaddiorkbEroBstkiag stehembpbgapplisdgofiuther ont ai ns
the genes f%‘ﬁe VP2, VP3 agd VP4 viral coat proteins. A full |ength cDNA

(EYome ot o R RS o bR el ngall profein gones, and 2
usi ng conve_ntﬁxg?rflllesnol ecul ar bi O,l ogy .
[018] The invention as contemplated herein, is described in the following

examples, but its utility is not limited to the examples provided.

[019] Example 1. Production of viral antigen in artemia. Infectious
pancreatic necrosis virus (JIPNV) is an example of a virus tﬁat can cause a high
mortality in juvenile trout and salmon. In these animals, it is best to vaccinate as early
as ﬁossiblé. Thus, it may be beneficial o deliver an oral vaccine at an early larval
stage. The IPNV genome contains two segments; the larger segment contains the
genes for the VP2, VP3 and VP4 viral coat proteins. A ﬁll length cDNA clone
containing one or more of the viral coat protéin genes, and a transfection marker (e.g.,
Green Fluorescent Protein - GFP), is prepared using conventioﬁal molecular biology
techniques. This fragment is then ligated into a Baculovirus transformation vector,
R ' ‘such as pAcUW21, at the cloning site behind the P10 promotor region. The
| recombinant Baculoﬁrus, containing both the viral coat protein gene and fhe GFP

gene, is then used to transfect artemia. The infection and expression of the product of

| interest (e.g., VP2) is monitored by the appearance of green fluorescence in the

7.



techniques. This fragnment is then ligated into a Bacul ovirus transformation
vector, such as pAcUA21, at the cloning site behind the BiMaphd8or
region. The reconbi nant Bacul ovirus, containing both the viral coat
protein gene and the GFP -gene, is then used to transfect artem a. The

i nfection aMp e342H83si on of the product of interest (e.g., PUBAS02/29081

noni tored by the appearance of green fluorescence in the 13 March 2006 WO
03/ 024482 PCTI US02/ 29081 artem a. Once expression is satisfactory, the
artem a can be harvested and fed to the fish |arvae. I ngestion of the

VP2-expressing artema by fish | ae wi.ll provid I

vacci nation 13, &n%ﬁpﬁfsﬁg& b%ﬁq%%/‘éto}%gl é’ﬂ% %e%fﬁggt]qﬁgga féqt% e
Production of antibodies to Wite Spot Virus \% artem a.,, W8V :
cont ai ns' t hritsh lamian. lgestionoftie \H?%@@Iﬂ%mgeﬁﬁ@m by f’f?r]é’é'aﬁ?”d Brodded, pe
used to prepare antibody fragnents (Fabs), and the genes coding for t hose

Fabs, usi ngmbesefétanaRtinitagRatagbotaine: séiveenidrfEctiveol i . The genes for
these Fabs can be prepared and isol ated by technol ogy known to those of

skill in the art. | | R tdWlﬁte% onkay(W8Y) vect or
and used to inf ec OEBﬁeﬁ e]i!n\évI2 P['-ng‘?ibfgr%?ir?g vmgt nlgﬁof antigen (each
of the three viral _ prqteins _

spl eens ar e WeHEGRIP- ‘ﬁé & %W%@a?%ﬂfajtcgﬂpmtﬁgg’sagﬁggﬁéﬁﬁ 'S |s£}1€at ed
fromthe. splenocytes and purified on an oligo dT col um. i brary is
prepared andbemsetité prgaoynEierlyfmgmentsdEnbsyrad ke genegRasing @@0%817% ed from
the gels, and Vh and V, chains are precipitated with ethanol. Foll ow ng

assenbl y andydihg tecbmbinatghb@idnd expeession dn Bnguli. fiheaeharfontpseBabssgube ed
prior to purification and isol atlon of the purified ScFv. The DNA is then

% jESt ed Wi { Brelibd @i isoi¥ by 3 inblogd kawh B thode ' RAlIhoaEN TRS gRGANTNBSE.

coli ist recombi nant phage library is rescued

and triple p d to selec eantl el hant phage

ant i bodi es. %?E%SEW%waat%@%“% aﬁgg&dftbhl S%t % speC| ficity, is

then isolated fromthe plasmd and Ilgated i nto %]I us, o] r.ession
21] S g with 1-5 mg of antigen (each of the proteins), two

balb/c mice are immunized and the spleens are removed and splenocytes isolated.
Messenger RNA is isolated from the splenocytes and purified on an oligo dT column.
'A.cDNA library is prepared and amplified by PCR before gel analysis. Bands are |
isolated from the gels, and Vh and 'V, chains are precipitated with ethanol. Following
assembly and fill-in reactions, a second amplification may be requu‘ed prior to

\) -  purification and isolation of the purified ScFv. The DNA is then digested with Sfi and
Not1 and ligated into a plasmid such as pPCANTABSE. E. coli is then transformed
and the recombinant phage library is rescued and ﬁiple panned to select the antigen-

* positive recombinant phage antibodies. The ScFv gene, coding for a Fab of highest
specificity, is then isolated from the plasmid and ligated into a Baculovirus expression
system. Such a virus may also contain an expression marker for transfeetion such as

| green fluorescent protein (GFP). ‘Artemia can then be infected with the Baculovirus,

: and the extent of infectivity can be easily monitored by the intensity of the green



system Such a virus may al so contain an expression marker for transfection
such as green fluorescent protein (GFP). Artemi a can theh Marah @086t ed with
t he Bacul ovirus, and the extent of infectivity can be easily nonitored by
the intensity of the greere13 March 2006 WO 03/ 024482 PCT/ US02129081 col or.
In such a cWOd3/02482infected shrinp will also produce an arkGHWERR2HFAi nst
WBV. " Using biomass as a feed additive will introduce the antibody or
anti body fragnment directly into the animal, thus providi ng passive
immunity. [022] Exanple 3. Expression of a bactericidal or bacteriostatic
protein in artem a. A bactericidal or bacteri %ﬁtatic B Oéfi n.igWsen for
the parti culcelor. Eppicheansepthe igestedgrsnpWHhFQErOMRE] AL b? S the
penaei din class for pathogenic control in shrinp. Penael dins are nenbers
of a fani |y Uaingbibinascasabieal additive il dntrddsot theatibodyrar entilsadydeagmsmt e. g. |
naeus shrinp). Antimcrobial peptides may also conme frominsects and

chel i cer at e%%mﬂgm,%&ﬁroﬂﬂﬁ:gﬁﬁ&sﬂéirﬂﬂw o cecropins, peneadins,
ca

bact eneci ns, I'nectins, nmyticins, tachypl esins, clavanins, msgurins,

pf eur oci di ns, parasj hi st ories, aci dj [ ' ; einThe gene
for the chosen d&iﬁﬂfﬁlﬁwﬁbgﬂﬂ?‘%ﬁf‘gﬂ gﬁﬁgfﬁ%@oﬁg %@%%?‘natgﬁ%ﬁﬁﬁi gi nal
source, or an anplification source, or it can b nﬁge t§¥nt het.ically. The
gene i s spl iinertemino Acbactssigidal asbprterigstaticarpteinis choseRgr e PAUEHAY ai n” t he
gene for Geen Fluorescent Protein (GFP). The virus is then used to
tranfect ar tygglicutiond Sulisbipexepldsiiniudd proteins dfdis panacidinarlass forpaagedFfi oci dal
protein is nonitored by the intensity of expression of GFP. Upon isol ation
of artem a LNk PRRleRiiire AlenithR cFRMAMIY ofkstithiesubial peptidesar t eni a
are added t%ﬁﬁ%ﬁg% f the fish or shrinp. Inythis way the bateriostatic
or, bacteriaqcidal .proteins are del] diyegtdv. Lo Q8ds rofy dife ani nal
i the form’%ﬁlg{zﬂg’%nh??@tﬁqeﬁgﬁ @@éﬁfbxﬁﬁgﬁﬂk'r%ﬁéﬁlgﬁgn Be tsed as a
feed or feed conponent. Alternatively, the, cyystacean,. e eni zed
and extrudewomﬂ%fpéﬂﬂeéﬁséﬂ%ﬁheilﬁ%ﬁ@s ap WYE@@‘%MP%&OFB]%%%OQ cufovi us
vectors can be inactivated by high tenperature ) ..

peneadins, bactenecins, callinectins, miyticins, tachyplesms, clavanins, misgurins,

pleurocidins, parasins, histones, acidic proteins, and Iysozymes. The gene for the
chosen protein or peptide is either isolated from the ori ginal source, or an
amplification source, or it can be made synthetically. The gene is spliced into a
bacculorvirus vc&-tor which may aiso contain the gene for Green Fluorescent Protein

(GFP). The virus is then used to tranfect artemia and the production of the

) - bacteriostatic or bacteriocidal protein is monitored by the intensity of expression of

GFP. Upon isolation of artemia producing the material at the appropriate ievel, the
 artemia are added to the ciiet of the fish or shrimp. In this way the bateriostatic or
| bacteriééidal proteins are delivered directly to the gut of the animal in the form of the
artemia itself, The entire arternia can be used as a feed or feed component.
Altemati.vely, the cmstaceﬁn may be homogenized and extruded into peﬂets suitable
for feed applications. The Baculovirus vectors can be inactivated by high temperature

/ | or other prdcedures familiar to those experts in the field prior to use as feeds.



or other procedures famliar to those experts in the field prior to use as
feeds. 13 March 2006 WO 03/ 024482 PCTI US02129081 [023] Exhdaschs2006
Expression of Human Insulin in Artemia. Human insulin is a human
therapeutic protein that mey be produced in crustaceaws. The gene for
human i nsul W0 324483y ot her human therapeutic protein) is OBF%M%QE’?%&‘
synthetically produced, and ligated into a Bacul ovi rus expression vector.
The Bacul ovirus expression vector nmay al so contain a transfection marker
such as G een (or Red) Fluorescent Protein (GFP or R-FP). The Bacul ovirus
Is then used to infect a culture of a crustacean_such as artem a. The

| evel of . expr essi[083pf Extrepkeide Expression of Hwman @WI’“M%%&‘?’H%‘H by t he
intensity of the fluorescence caused by the G-P or RFP. At the point of
maxi mal - pr oqH&i1in0l adfunidAahériRiaesietdin that niagibe prddneedin catstaceanss Thergsne
harvested. Brine shrinp maybe used directly as a wet paste, or dried by

"ot ai na. t o 1ok PuhR HEE torfy SneClith gépBitc (SR M Bx) N e may

be broken and the protein Qf interest, isolated and rifl

convent i onalSyBihstaIRY H&ﬁ“‘?@gt%g‘ﬁfﬂﬁg g a BSF\‘?B%HHW ‘f’";fpé‘?f&%% b’%%tgﬂnﬂrreay be used
in an oral, nasal, dermal or injectable delivery form [02;{1 Exaﬁ] | e 5.
Product i on fBamildtiusrexpressiomvaston mayralso Rptain a frgnsfeatiop marksrsugh sl HEERed
Bacul ovi ruses described in any of exanples 1-4, other crustaceans (e.qg.,
crab, craw i @hRelpBRioRiscent Peoteif (BFRLSR-ITY. The ButeldvinBus theamsed teinficon

m ght occur at a nhuch later stage in the life cycle, such that the fully

mature  Cr UskGeags IBsGah S ARBRHIATERRHEV AU eRfieslivhlofithe thempetiierc e food

accept abl e vely, certain other crustaceans (e.g., crab,

crawfi sh) maybe.us as. a vector for deliyer Walelet Pyt ei ns
@ | owi ng t r@O-E%BE@&PBEwW%‘iWé%e&%‘W&ﬂ% %[%O(r%nsé:%gay, rot | [fer s r%‘ay be
used as a vector for delivery of the thera eut{li C R ot et'i.nsthf ol | V\'iz?]% t he
procedur es | RFBx v pheroint of maximal pragyctign of Hy therapeutic protem, the crustace

are harvested. Brine shrimp may be used directly as a wet paste, or dried by some

apprépriate process (e.g. spray drying, extrusion, etc.) which retains the integrity of
‘the product. Altematively, the brine shritp may be broken and the protein of interest
isolated and purified by conventional biochemical methodologies. The purified |
protein may be used in an oral, nasal, dermgl or injectable delivery fonnT

[024] Example5. Production from Other Crustaceans and Rotifers..

) * Using the engineered Baculoviruses described in any of examples 1-4, other

crustaceans (e.g., crab, crawfish, lobster, etc) can also be infected. Such an infection

might occur at a much later stage in the life cycle, such that the fully mafurc

crustacean may carry the pharmaceutical product in a much more food acceptablg

form. Alternatively, certain other crustaceans (e.g., crab, crawfish) may be used as a

vector for delivery of the therapeutic proteins following the procedures in examples 1-
| 4. ‘Altematively, rotifers may be used as a vector for delivery of the therapeutic

proteins following the pr'ocedmeé in examples 1-4.
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WO 03/ 024482 PCT/ US02129081 [025] Exanple 6. Incorporation of a Gene for a
Therapeutic Protein into Bacnlovirus and the Use of the ThMaehed¥O0Rat eri al
as Feed. Pacific white shrinp (Penaeus vannarnel) were transfected orally
wi th an engi neered bacul oMbrus (AcNPV-eGFP) to express GFP as a fusion
protein. ThwoBEBM#B2Bac-t0-Bac(r) Bacul ovirus Expression sHST/E#2/25081
(I'nvitrogen) was utilized for cloning and transfection. A 720 kb fragnent
cont ai ning GFP was fused to the pol yhedron (pPol h) pronoter and flanked by
Xho | sites 3 to pPolh. Using nmethods described in he Invitrogen product
literature, Sf9 insect cells were transfected with the recombi nant

bacul ovi rus. Aft ef0257 2Exzampk, 6. {heayperitiomef 4 Cenefn a/ TherapeytieBriteined, and
70 M culture fluid nmedium was pelleted at 100 g for 5 mnutes at 4C. The -

resul ting cejg, PalhRivirt@ and M Ust dTeHe Mifects@ Mietihl hd Fowds Pavifieadhient | y used
for oral infection. The corresponding resulting supernatant fluid was

centrifuged for 2.hours at 80..000 4 . 20/ griggt to '
yi.el d purifi WFE%".“%Y@"%’G%?% r@%&%ﬁ%ﬁ%@r‘ﬁé 95‘2‘?*’ et vvgggér:'rlg‘l nt ai ned at
4C until it was subsequently used for_aral inf e%hi %n. %0%6] rinp
i sol ation chehad¥-eS8W teexpiss GFP3s gifusenprateiay {he Prema Ricrtn- ppt
salinity dechlorinated water were provided with air stones for oxygenation.
Three one- gBasul6vinis Bxpaesien st (Inivitrogemywasariilized for clomihgnddveasfeetion.
acclinmatize overnight. 1027] The follow ng procedures were perfornmed within

30 m nutes pRi =yl : ' blyR&drén (HPORD pesreeiar éd by
first adding 100 lEnﬁﬁﬁi’:r Sﬁﬁ?‘ﬁmﬁg"fﬁ?ﬁ%ﬁ%ﬁ%ﬁlg G PR

a
dei oni zed wat.er dH2O) . i. , he r d h i W OT-Gi Y ki Ng.
Ater the gonaegdy X 1fsd TSR 05 RERkR e Rpod B Clrividtich prshie ¢
sqQlution was allowed to mx for a mnute befqre adog.ticgﬁcg{l 500 ﬁtOf
ko 11 neal . lieratares S insrst pejlspvsratransieoted wih theitsspmaipant RRCHowls fftelas
renoved. 1i 13 March 2006 WO 03/ 024482 ) .

72 hours, plagque formation was visually confirmed, and 70 ml culture fluid medium _ .

was pelleted at 100 g for 5 minutes at 4°C. The resulting cell pellet was maintained at
- 4°C until it was subsequently used for oral infection. The comresponding resulting
* supemnatant fluid was centrifuged for 2 hours at 80,000 g at 4°C on a 27% sucrose |
| gradient to yield purified virus. This sucrose-purified virus pellet was maintained at
4°C until it was subsequeﬁtly used for oral infection.
[026] Shrimp isolation chambers consisting of 3-qt containers filled with 30
. \) ppt salinity dechlon‘nated water were pro_yided with air stones for oxygenation. Three |
one-gram shrimp were placed in each container and alloﬁed to acclima_ﬁ_ze overnight,
[027] The following procedures were performed within 30 minutes prior to
feeding the shrimp. A pellet matrix was prepared by first adding 100 mg of alginic
acid (Sigma) to 10 ml of distilled deionized water '(ddH;;O) in a beaker and heating to
40 40'°C while stirring. - After the gel began to form, 150 mg of starch (Sigma) was
added. The solution was allowed to mix for a minute before addition.of 500 mg of

krill meal. Whiié continuing to stir the solution, the heat source was removed.

11




PCTI US02/ 29081 [028] An aliquot of pellet matrix (500 I) was conmbi ned with
either 5 gl of the infected cell pellet or 5 gl of sucro¥&Msishi2006d vir us,
and gently mxed with vortex a mxer. The infected pellet matrix was '
aspirated into a tuberculin syringe to which a 21-gauge needl e was
subsequent | W@o/eddrzd. A fornmation solution was fornmed by dACIEEOYENEI 5
granms of calciumchloride (J. T. Baker) and 1 gram of sodium chloride
(Research Organics) into 100 m of ddH2O. Wile the formation sol ution was
stirring slowy, the matrix was squeezed through the needle into the
solution to formtubular pellets. Pellets formed in,sqlutian i diately
upon i npact and J02Bht Ah aliquet of pellet matrixdFQ HD)vrAS cembpy m@%g@'@ﬁ%?# ets.

Pel l ets appeared to be 25-30 | in volune. The pellets were washed in 10%

NaCl and addgd irfeetbd 8elbpelict®: 5 HIQif atidrose-purifiedi vims sandEeatly ikedwitmyerat el y
consuned the pellets, and were fed to satiation- Each shrinp consuned

appr oxi mat el one G kRbud SA3mRRKSARsliHic DB 8 itklclin SRR MBI

virally inf ronp wer aced in a petri dish and

b d bark Reader? t illum Cl. ai ] h) .
R R A e s R e e S

shrinp denonstrated no fluorescence. The reconbi nant G:P?fiﬁl%tqﬁg) 4
Bacul ovi rus dibmbringd gamsef dalcivas chlogde G- Faken)mnd 4| grym gf soqi nde

hepat opancreas area in the shrinp's cephal othorax (Figure 1). 12 13 March
2006 WD 03/ SO AR PILAP B m REFRIRENCEhilé GRthrildtonsphitionivea siiging s

most thoroughly understood in light of the'follow ng references, all of

L1 U, AP S S st gt sttt
;/\Vé ?%/ ; ngﬁ ' i]():elf}égsc Pellet Totmets sodice Gl g M P i 3 PRV RAsS B pRnual
| clean the needle between pellets. Pellets appeared to be 25-30 pl in volume. Tﬁc
- pellets were washed in 10% NaCl and added to the shrimp isolation containers. The
shrimp immediately consumed the pellets, and were fed to satiatibn. Each shrimp
consumed approximately one pellet.
| [029] Seventy two hours after consuming the virally infected matrix, the
shrimp were placed in a petri disﬁ and obsérved on a Dark Reader® uansillgminator
(Claire Chemical Research). Shﬁmp expressing GFP exhibited a greenish glow
J o | (Figure 1). Uninfected shrimp demonstrated no fluorescence. The recombinant GEP- '

" tagged Baculovirus observed at 72 h was located specifically within the

_ hepatopancreas area in the shrimp’s cephalothorax (Figure 1),
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Technol ogi es. Cat. No. 10359-016 [033] Chalfie, M, Tu, Euski rchen, G,
ward, WW, and Prasher, D.C. (1994) Green Fluorescent Pﬂ%i\@irfih%%osa Mar ker
for Gene Expression. Science. 263: 802-805. [034] Collagen, et al ., eds.’
(1991 and periodi c supplenmsnats) Current Protocols in-lnmnolo

W | ey- | nt er sWiOA3424482035] | noue, S., and Tsuji- F.-Z f£994+-}l€%’§??é%?°81
green-fluorescent protein: Expression of the gene and fl uorescence
characteristics of the reconbi nant protein. FEBS Letters. 341: 277-280.
[036] Lewis, David L., De Camllis, Mark A, Brunetti, Craig R, Halder,

G, Kassner, Victoria A, Selegue, , and Carroll, S. B. :
(1999) Ectopic gene expreSS| on and hmwlg%sfornat lons in arthropods
usi ng reconbi nant iy d?h sg;%'ﬁc&t?&ﬁsgﬁéfﬂﬁfﬁugﬁﬁn@%o%dh?ﬂ It [ 037]

Pr asher, Prender gast .G, and

Cor i er, 1992 rimar ;

green-fl uor MEng %?tjgﬁeg?% ‘M@lﬁ‘gm’%l ﬁerfég%f?ag%f%{%ﬂ%gé 5&%%32 13 March
2006 PCT/ US021 29051 ~ AMENDED CLAI M5 {recel ved by the Int t| opal Bureau
on’ 27 March 2003 {0¥]Jowusehel, e ehiicgds-nk 97| and peTiQdis SUPRIGHH d (feﬁ w cl ai ns
1-90; (6 pages)) CLAIMS: What is claimed is: 1. A crustacean conprising a
reconbi nant , pigthest i Bnmimiclegy, Wiley-Eiterstiencegeneti ¢ material of the
crustacean is not changed. 2. The crustacean ofclaim 1, wherein the

crustacean is anA{§4312 Bac-to-Bac Baculovirus expression systems manual. Invitrogen Life

L'l

Technologies. Cat. No. 10359-016

' [033] Chalfie, M., Tu, Y., Euskirchen, G., Ward, W.W., and Prasher, D.C.

(1994) Green Fluorescent Protein as 2 Marker for Gene Expression. Science. 263:
© 802-805. |
[034] Collagen, e al., eds. (1991 and periodic supplements) Current
Protocols in Immunology, Wiley-Interscience. |
[035] Inoue, S., and Tsuji, F.L (1994) Aequorea green-fluorescent protein:
Expression of the géne and fluorescence characteristics of the recombinant protein.
FEBS Letters. 341: 277-280.
{036] Lewis, David L., De Camillis, Mark A., Brunetti, Craig R., Halder, G.,
| Kassner, Victoria A., Selegue, J.E., Higgs, S., and Carroll, S.B. (1999) Ectopic gene
| expression and homeotic transformations in arthropods using recombinant Sindbis
viruses. Current Biology 9:1279-1287.
[037) Prasher, D.C., Eckenrode, V.K., Ward, W.W., Prendergast, F.G., and
Cormier, M.J. (1992) Primary structure of the Aequorea victoria green-fluorescent

protein. Gene. 111; 229-233.
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crustacean of claim1, wheM®n the crustacean is a | ofg et3 Mgrch20g6
crustacean oW@oaizsigz, wherein the crustacean is a crab. 6. pg@fuSsdiaCean
of claim1, wherein the crustacean j ¢ . The crustacean of claim
1, wherein the virus B¢ &e%tgmmnﬁﬂ ﬁ 3 MRk 96182 R03.05)0t €i n or
pepti de exogenous to gﬁ]ﬂ%]agﬁsepggwﬁme}% nBR Blafds 190246 Pages) ]wherel n the
virus conprises a Wi te Spot VI rus encodes a protein or pepti de
exogenous t iiiRiser ustacean. 9. The crustacemof claim1, wherein the virus
conprises a Tatum Vi rus whi ch encodes a protein orpeptlde exogenous to

t he crust acean. fau‘é&i’%r acean of clains 19, wherein the virus encodes
an *antim crobi al conpou 1. The crustacean of claim 10, whem n the

anti m crobi I_ c.hosenfr m cec Lus e ns, -
bact eneci ns{f g%ﬁ%g M&Eﬁ&b s"gh %%eg Win%agﬁﬁli of |

.dfC - 15t 0l | pl gW% a4f | AOz cl avanhus, 12. The
crustacean of ‘E‘T%’ﬁﬁ%w% é}a@ %‘t he virus encodes an anti body or anti body

3. The crustacean of cl ai my wherein the crustacean i?a crawfish. 4. The

went. 13. The.crustacean of ,clabas 1-9, wherein the virus encodes a

virus-fie pértiHecHstagopn of glair dyweher oin the eistasean ian Arfemigi n the virus encodes
a hor npne. 5 The ortubuman of claim 14, wherein the hornmone is insulin.
-16. ‘The ¢ @Echuing 1, whessln thegrastageariis agrawfisicodes a vaccine. 14

AVENDED SHEET ARTI CLE 19) WD 03/024482 13 March 2006 PCT/US02129081 17.
The or ust arf-ofbe prstaeean obolainh b velicrein the crustibeints plobgtant i de supplies a
deficiency in a
; \) ‘5. The crustacean of claim 1 wheremthecrustacean is a crab.
6. The crustacean of claim 1, wherein the crustacean is a shrimp.
7. The orustacean of claim 1, whérem the virus comprises a baculovirus that encodes a
pmtem or peptide cmgenous to the- crustaceai,
8. The crustacean of cla:m 1, wherein the vitus compusw a White Spot virus, which
encodes a protein or peptide exogeno::s to the crustacean,
9. The crustacean of ¢laim 1, wherein the virus comprises a Tavra virus, which encodes a
protern or peptide exogenous to the crostacean,

| 10. The crustacean of olaims 1-9, wherein the virus encodes an antimicrobial ocompound,

D ~ 11.The crustacean of olaim 10, wherein the antimicrobial compound is chosen from

cecropis, peneading, bactenceins, callineotins, myticins, tachyplesins, clavanins,
nnsgunns, pleuxoc.ldms,parasms h1stones aczd:c  proteins, and ymm@s

12 The crustacean of claims 1-9, wherein the virus encodes an anﬁbody or antibody
- fragment.

13. The cnwtaccan of claitns 1-9, wherein the virus encodes & virus-like particle.

14. The orustaconn of claims 1-, whetein fhe virus encodes a homnone. |

15. The crastaoezn of olsim 14, wherein the hormono is insulin. |
- 16, The crustacean of claims 1.9, wherein the viras enoodes & vaooins,

L 14
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human or non-human ani mal . 48. The. crustacean of clali 1-9, wherein the
protein or peptide cont act"-‘n i nfectious agent of dfggeateMarch®00§he
crustacean OW@b3#213218, wherein the protein or peptide inhi hicfyshfiBogy OWM h
or replication of a bacterium 20. The crustacean of claim 19, wherein the
bacteriumis a Vibrio species. 21. The crustacean of claim 18, wherein the
therapeutic protein inhibits adi sease-causing virus. 22. The crustacean of
‘claim21, whttdhe crustacean ofSclainwi-9,selwrein Tmupretein onpeptid® Sipplitea defiknac finn of
claim 21, wherein the virus conprises a Wiite Spot virus. 24. The anshi cohn
of clains 1-23humkeorion-bimarastmadbi nani nf ective virus encodes nore than
one proWh or peptide. 25. Arotifer conprising a reconbinant infective
virus, Wier elf Thoerglenehi of olsdnelOpvherbinttheprotorl érf Rptds corBiot-chARSASbUs agdf-
The rotifer of claim25, wherein the virus conprises a bacul ovirus that
encodes a prot efdiseass, pepti de exogenous to the rotifer. 27. The rotifer of
claim 25, wherein the virus conprises a Wite Spot virus, which encodes a
protein or PEPThélrusGrese ; h iger ' | #6 i -25, -,
VWhe in: stir zorrgr hw_. a. BP%%Q\}??%PE%W&?M ) éﬁ&gﬁd&g %@ﬁt@ﬁlﬁe S‘Pwﬁjeﬁfi de
exogenous to they | . The rotifer of clains 25-28, whimtho virus
encodes an anti h‘f:arﬁg%iggjfib%%%p%nﬁxd. .30. The rotifer of claim?29,. wher+ the

‘antim crobi S from cozPi ns, pe .- -djns, baatwnecins,
cal tiuecti n?b qnﬁ%u ns, ?gg%gié‘é}%n&%mé%ﬁ?m di ns, parasins,
hi stoncs, acghdi.c prateins,. and |ysqo2ynes. Svdw 115 AMENDED SHEET ( ARTI CLE
19) VO 03/ Q%Z%me Gustacear of atm 18>./ n9he¥em the therapeutic protein intubits a dlS&ase-cgmsmg

) vitos,

~22. The erostacean of claim 21, wherein the virus comprises 2 Taura virus.

23. The crustacean of claim 21, wherein the virus comprises a White Spot virus.
24, The crustacedn of claims 1-23, wherein the recombinant. infistive virus encodes more
than one protein or pepfide,
25. A votifer comprising a recombinant, infective virus, wherein the genetio matorial of fo
rotifer is not changed.
26. The rotifer of claim 25, whetein the virus comprises a bactlovirus that encodes a protein
- | or peptide exogenous to the rofifer, . |
. Q * - 27. The rofifer of claim 25, wherein the virus comprises 2 White Spot virus, which encodes a
" protein or peptide exogenous to the rotifer.
o 28 The votifer-of-clainy 25, ‘whereinthe vires comprises. o Taur vins, which cnggdﬁsa S
protein or peptide exogenous to the rotifer. |
- 29. The rotifer of claims 25-28, wherein the virns encodes an antimicrobial compound,
30. The rotifer of claim 29, whedin ,thé-anﬁmicrobial compound is chosen from cecropins,
pencadins,  bastenccins, calfiueotins, rayticins, tachyplesins, clavanins, misgurins,
- plenwosidins, parasins, histonss, acidic proteins, and lysozymes.

AMENDED SHEET (ARTICLE 1 9)



- 13 March 2006 PCT/U$02129081 31. The rotifer of clains 25-28, wherein the
virus encodes an anti body4ls anti body fragnent, 32. ghhe AdMAE2W6 c| ai ns
25- 28, mhergkﬂvhhe Vi rus odes a virus-like particN® 33. The rotifer of
cl ai ns 25-28,

33, wherein the hornone is insulin,. 35. The rotifer- of clainms 25.28,
wherein the virus encodes a vaccine. 36. The rotifer of clainms 2528,

b ani na a0 o AR a5 2y PR U s G0l Al o b Pt

377 whor oi o pe EAGEE O Rl 2528 RN in eyt SRR 4 RS PG | cation of B

37, wherein the proteln or pepti
bacterium s i fer | ai m,38, wherein the bacteriumis a Vtbrio
speci es. 40%?%% ro% |‘¥fle°§a“3f Qi?givﬁi@ﬂ%maﬁémﬁ@%eut ic protein

i nhibits a J{j sgase-cauysin irus,. 41. The rotifer of claim40, wherein the
Vi,rus comrgé'ﬁeﬁwiﬁpﬁsﬁwwﬂ%ﬁlﬁW’éﬂ« cl ai m 40, wherein the
| ite Spot_virus. 43. The rotifer of clainms 25-42,

Vi rus conpr a .
wher ei n thejér?ﬁeo S claims 25-28 whewinthe yiueensodss weesine. t han  one protein or

pepti de. 4?1?. ﬁe of, the crustacean of clains 1-24 in the preparation of a
conposi ti ortof Gie Feitf ehclains 25-B% mkeren the prdteinan paptidessupplids. o Yeiri@iby 18
rotifer of clains 25-43 in the preparation of a conposition for feeding to
a human or rBwmangrdendmmankningb. The use of clains 44-45, wherein the
non- human aninmal is produced in terrestrital agriculture. 47. The use of

cl ai m 46, WhdFhsimftifehof olainneds-28; whefelrtkhe pioteid BEpapiRe Mlnt&lieid MbShonheLgip t he
animal is a chicken. 49. The use of claim46, Wwierein the aninmal conprises
*’ﬁat tle. disease, -

38. The rotifer of olaim 37, wherein the protein or peptide inhibits the growth or replication

of 2 bacterium,
39. The rotifer of claim 38, wherein the bacterium is a Vibrio speoies,
. 40. The rotifer of claim 37, wherein the therapeutic protein inhibits ; disease-causing virs,
41. The rotifer of claim 40, wherein the virus comprises a Taura virus.
| 42. The rotifer of claim 40, wherein the virus comprises a White Spot virus.
43. The rotifer of claims 25-42, wherein the recombinaut, infective virus encodes more fha

one protein or peptide.

44. Use of the crustacean of claims 1-24 in the preparation of a composition for feedingto
a human or non-human animal. '

45. Use of the rotifer of claims 25-43 in the preparation of a composition for feeding to a
human or non-human animal. '

46: The use of claims 44-45, wherein the non-human animal is produced in terrestrial
agriculture.

47. The use of claim 46, wherein the animal is a pig,
~ 48. The use of claim 46, wherein the animal is a chicken.
49. The use of claim 46, wherein the animal comprises cattle.

- 50. The use of claims 44-45, wherein the animal is produced in aquaculture.
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- extract 699.f1(h%r{113é DEtaim 46 or 50, wherein the animal is an adult.

50. The use of clains 44-45, wherein the animal is produced in aquacul ture.
16 AVENDED SHEET (ARTIGE 19) 13 March 2006 WD 03@R244821PMpar 29081
51. The use of claim5 erein the aninal is a f™h. 52. The use of '
cl ai m 51, w@siai4s2t he animal is a finfish. 53. The use oPCHU§PIRINED
wherein the animal is a catfish. 54. The use of claim52, wherein the
animal is a salnon. 55. The use of claim 50, wherein the animal is a
shell fish. 56. The use of claimb55, wherein the animal is a shrinp. 57.
The use of claim50, wherein the animal is a |larva. 58: The use of claim46
or 50, wherein the animal is a juvenile. 59. The use of claim46 or 50, -
wherein the animal is an adult. 60. A nmethod of producing a therapeutic
protein or peptide, wherein the protein or peptide is encoded by a

r ecombi n&htTheusd efcidimeéOywhereingrecrngpddse&8h.in a crustacean. 61. The net hod

of claw g0, Wherein. the CHANalls gen fromArtem a, craw) sb, _
Iobster,ggr%ﬁ}ls%e#cflas]%rﬁhg?&%;%A me%lﬁ%% of producing a therapeutic protein
or pepti 8% Thelues 6f daiin/ 2, whetiaite amimgdps catish. s  encoded by a reconbi nant,

i nfeeivo_virus an roduced in-a rotifer. . The net hods of clains 6062, :
furt her '36$Fi§?ﬁ%1¥%§pw 38‘:‘13'??9“‘3“816&&3%‘?3%; (b) ligating the clone into
a viral % a0sieosailiins0y @Eésin theamingld} a shtifich.i ng the crustacean. or rotifer
with the reconbinant virus. K 64. Thgsimat hod of clainms 60-63, wherein the

r econbi nahtThepeelsdsim 3, whereia theanthgldeASI ™ n 2 barn ovirus, a Wite Spot
virus, agd g, TaubE ! 365 whein di\hidBLiSethral Clai ms 60-64, wherein the

entire ciustacean or rofifer is consumed by a humant or a non human
ani mal . 68 ThEee oflaioctootr 50/ whaien dB-apimal {alugeHiet he protein or peptide is

60. A method of producing a therapentic protein or peptids, wherein the protsin or peptide is
cacoded by a recombinznt, infective virus and produced in 2 ¢crustacean.
61. The method of claim 60, wherein the crustacean js choscn ftom Arfemia, crawiish,
lobster, crab, and shrimp,
62. A method of producing a therapeutic protein or peptide, wherein the protein or peptide is
-  encoded by a recombinant, infective virus and produced in 2 rotifer.
63. The methods of claims 60-62, further comprising (a) preparing a )DNA clone; (b) ligating
the clone into & viral transformation vector; and (¢) infecting thc crustacean or rotifer with
. the recombinant virus. |
64. The method of claims 60-63, wherein the recombinant, infective virus is chosen firom a
bacnlovirus, 2 Whito Spot virus, and a Teura virus, | |
65. The method of claims 60-64, wheteih the entire crustacean or yotifer is consumed by a
lmman or a non-human animal.
66. The method of claims 60-64, wherein fhe protein or peptide is extracted from the
crustacean or rotifer. . |
. 67.The method of claim 66, wherein the proteiﬁ or peptide is additionally processed.

17
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crustacean or rotifer. 67. Zime nethod of claim66, whegein the protein or
peptide is additionally pro®®ssed, 17 AMENDED SHEET ({grTI€Mardo30080
031024482 0 1¥ONBPEHBR006 PCTI US02129081 69. The met hod of e 1 U
wherein the therapeutic protein or peptide is naturally expressed in
humans. 69. The nethod of clainms 60-67, wherein the protein or peptide is
an antimcro, d .70 thod of claim 69, wherein the
anti m cr obi Fg ?gﬁﬁ(ﬁ) QQ'I:GF?'I Y’JH?‘HB ﬁﬁﬁwﬁ%ﬁmmaiephdﬁ)wcm ns,
cal l'i uecti ns, g%tl Sags tachypl esXas, clavar s, msgurins, pleurocidins,
par asi ns, hi st proteins, and Iysozyrres 71. The method of
cl aj s 60 64 ei protein or peptlde Is lau anti body or anti body
& ikt

fragnent 7269
a virus-like particle. 73. The nethod of clains 60-64, whe eian the

projein or peptd®o¥pd. 3 hornone, t 75. The method of claim 74, wherein. the

I nsulin can be delivered by an oral, nasal, dermal or |nJectabIe route.

74. .The met H8cTlss method of Tlgim hevisirein thearfafcroba dofipbRRIL bBosen from  fbopille

met hod of ol ai ms 60- 64, wherein the protein orpeptide is a vacclne

met hod of cl alpmmmsvmmtdae&m wﬁﬁwﬁﬁslﬁlﬁ&%r@a{c B supva?&s’al% t hod

of . claima 60-68, wherein the protein or pept e ac ency

in a human ompleamsci Bradins |m6068
p dingyp ,Hidtoned, Jeidic Hro %@@39&8,318

wher e| n-the. protein or peptlde cont acts an | ‘agent
71. The method of claims 60-64, wherein the protein or peptide islan mutibody or antibody

O  fragment.
72, 'Ihc method of claims 60-64, wherein the protein or beptide is a virus-like particle,
73. The method of clabns 60-64, wherein the protein or peptide is a hormone,

-y

aaaaa

75. The method of ¢laim 74, wherein the insulin can be delivered by an oral, nasal, dermal or
injectable Toute,

76. The method of clalms 60-64, wherein the protein or peptide is a vaocine.

77. The aethod of: cIazm 76, wherein the vacoine is an oral vacoine.

| | 78. The mefhiod of claims 60-68, wherein the protein or peptide acts to supply a deficiency in

:) - a hnman or non-nmnan animal.

| ._ 79. The method of claims 60-68, wherein the protein or peptide contacts an mfechous agent
e — ofdmeasa

80. The method of claim 79, whetein the protein or peptide inhibits the growth ot replication
of a bacterinrm,

&1, The method of ¢Jaim 80, wherein the baoterivm is a Pibrio speclas
32, '.er method of ¢laim 79, wherein the protem inhibits a. dxscase-causmg Virus. |
* 83. The mefhod of olaim 82, wherein the virus comprises & Taura vitus

| 18,
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SO0. The nethod of claim 79 gWherein; the protein or iide inhibits the
growth or replication of Wbacterium 1. The net hod cFaMarad00Gher ei n
t he bacteri uWo83/624¥82hri o species. 82. no nethod of clai m 7#cTRkeEN®In t he
protein.uihibits a.diseasesing . 8 . The nethod of claim82, wherein the
virus conprises a Taira virus. '18 AMENDED SHEET (ARTICLE 19) 13 March
2006 WD 03/ 024482 PCT/ USO /29081 84. The nmethod of claim82, wherein the
virus conpri®edbamefiod of elpim 82, whersin thevirusisempaisen 8 White Spphyiris. 60. 84, wherein
the reconbinant, infective virus encodes nore than one protein orpeptide
86. ‘A net hodSofhamethodef glajma 60484, wiweein the rprouibaiant, vfeqtivp Virakencordes more then
crustacean, conprising infecting the crustacean with a reconbi nant;

i nfective virumepsreindrpeptidad of delivering .a therapeutic protein or
peptide to u rotifer, conprising infectur g the rotifer with a :
reconbi nant 86 Afiethod of delivesing @Stherkpeutionirboid @f peplidd 16 aSérudieard, Woinprsing
conprising feeding the crustacean or rotifer wwth edible nmaterial

conpri si ng t heinfeeRiht BASthoca FIR & kdoyMbiaht mfectifd Vifld. of cl ai ms 86- 88,

wherein the source. of the virus is a supernatant of cultured cells
Source of 't e o drdRtiverl s TnBpRRlC RS br nefhdl T3 0k oG lufhaking
the rotifer with a recombinant, infective virus, '
| - 88. The method of claims 86-37, .ﬁu'ther comprising feeding the crustacean or rotifer with
O . edible roaterial comprising the recombinant, infective virus,
-89. The method of claims 86-88, wherein the source. of the virus is a supernatant of cultured
cells infooted with said virus,
90, The method of claims 87-88, wherein tie source of the virus is a crustacean biomass
infeeted with said virus. |
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