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f001] This invention is directed to the production and use of proteins, nucieic
acids, viruses and virus-like particles in crustaceans. Such products may be of
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
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generally do not produce exact mimics of such proteins at are made m mammalian

| cells due to changes in post-translational modifications. Furthem}tore; such
O recombinant microbes have not been used for agricultural purpos;:s incorporating
ingestion of the whole organism. 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



FOR THERAPEUTI C PROTEI NS BACKGROUND OF THE I NVENTION 1. Field of the

| nvention [001] This invention is directed to the productidbMaeh®006§e of
proteins, nucleic acids, viruses and virus-like particles in crustaceans.
Such products may be of inportant therapeutic potential in humans, as well
as in animals produced via agricultural or aquacultural practices. These
product s @Al Baeegeln pane sasey thendriemiran s lagdednwith cartain maigroplgapywhishs ynpt i on
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whi ch was pr cean produces the materi al
as a consenaierbescfidiali isriéntd ent boprolvided fiom disc slgnd i thierlgvae demezhothe genes
for the qxﬁ%?uction of the material in the crustacean. In this way the
genetic erial of the crustacean itself is not changed. 2. Description
of Related Art [002) Certain human therapeutic proteins are now bei ng
expressed directly in plants by direct nodification of the plant's genone
so that ISUNMMARYQFAHEINMENTMIN a plant nmay never have produced before.
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plant is nodit out di changi ng the plan human

t her apeuigenetivrosterial dfghe rogiferi is abtathadgedo lm bhother aspertithe grdsent itrvamtion

ther apeUtplrvai es £ Gse 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.,




[ 0041 Reconbi nant m crobes including bacteria, yeast and fungi have been
used to produce human therapeutic proteins. However, such!}MemrA098nt

m crobes generally do not produce exact mmcs of such proteins that are
made in mammalian cells due to changes in post-translational

modi fi ca 'on@..F rthernore, such reconbi nant m crobes hav?“ﬂot been used
for agri GtACOVErS p‘tf#l@b&?éléfe%ﬁ%e% STt 1S BeNPhIGePIEsHh 2 SRS IEIPRPYSF gani sm
I'n both tiAameRkaN andRdbodys P RiRbtefndBSwill Bfivey 8 MRLAGBLICA B§nsd pas sinply
been used as a factory, "and the therapeutic protein is” then isolated and
‘puri f i ed-aprangimiegbiak eapapdy) SGeh taafend rceuldniromidn tanporalt eiosimatiew dorbthen
produced inp._j cells using an insect. virus expression system
(Baculovf?ﬁ%kgggﬁ%ﬁﬁaroteins are al so produced in intact insect |arvae

fol I'owi ng i nf ¢odjom udiiernapsbiddiraentBer ti® HiveH§6s - the hrl@id afA88R, as hhe i nsect
cells or larvae are used as factories to produce the protein of interest,
and  t he 1Pwesharasricalg msedickon systeranfop @ therapepticaprotsimn phrimtergsti Sufh pur poses.
Pr ot ei ns j t I o I C t hose

pr oduced PR Ar Bo BB oo B SupLRRhAl: £ B0ehe BECaER,

t r ans| at ibooraiss wndiltermztivélpnbe prudein lben pe extessed dnd pyeified & byprowiledlaeas costly

than the production in mammalian cells. ver,, the proteins produced by
“insect ¢ P%eﬂBPn?lr@éE?a%mef £ ?Iﬂ}eéamﬁggﬁmw@peﬂsbw&nﬁéﬁm i%at i on
bef ore t gy @alivdeg used therapeutically. [006) Certain crustaceans (e.g.,
brine shrinp) are used as feeds for various, aquaculture crops (e.g., fish
or shrinp) as [0HEyThe pragge environmerteie diltedr withpoctesintanfli vistsed ghavmaoh 2006
| arval st Se4N ny .c ) e Artema.is "|loaded" with certai
o1 oal odBASG sk ot ERS yiierioh Ot oste S oF e ot e
consunpt iigBnspde mb@neabdsedFams vbryt dHisk1yebhe safetidirnie ReRPfdsfiafll nutrients can
be provided fromthe algae to the | arvae through the feed. SUWARY OF THE
| NVENTION [007] It is an object of the present invention to provide to a
conposition-of matter which is an aninmal feed or feed conponent conpri sing
a therapeutic protein or peptide and the use of this feed for the delivery.
of .a therapeutic dose of a bioactive peptide or protein to an ani nal
consunm ng such a feed. In one aspect, the present
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i nvention provides a crustacean conprising a reconbinant, infective virus,
wherein the genetic material of the crustacean is not ch&hMaeh 3096anot her
aspect, the present invention provides a rotifer conprising a reconbi nant,
infective virus, wherein the genetic material of the rotifer_is_ not
changed. | nWP8#825pect, the present invention provides BEEHE2E308] e
crustacean or rotifer as descri bed above in the preparation of a
conposition for feeding to a human or non-human animal. I n anot her aspect,
the present invention provides a nethod of producing a therapeutic protein
or peptide, wherein the protei.n or. bl ' : kiSRRI nant
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present invention provides a nethod of producing.a therapeutic protein or
bept | e, whepredwiivis. PhooEita wgor psperonirel PrabeEH Pl SR RO |
infective virus and produced in a rotifer. In another aspect, the present.
i nvention prgvhfaondyveitiadinbesdelsl, Whitepot, Tanes, afseh tiNeithsr an
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to a crustacean, conprising infecting the crustacean with a reconbi nant,
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met hod of defivering erapeutic protein or peptide to a rotifer,

conprising infecting the rotifer wct TS Qﬁﬂ% | b 6@ni & US.
[008] In oneméﬁﬂéstﬂ‘%é%f’?s th] S‘%%?@”ﬁ‘%‘i}héﬁ' [S)r oV ﬁ’gmése a rgse%éy;ag%éri sinlr?g a
crustacean (g.ﬂg. artem a) which hg;se beeﬂgﬁgn eﬁggg@gﬁbgtggh?% rrtg}leﬁg‘r} Vi rus
(e.g., 3 13 NMEmaépt@p)OBIBAR SYSIRM FYEICY A i%}“&nes to
express a protein of therapeutic value (e.g., an antibody, or a protein

that will cogaeks.an i nmunol ogi cal response, or an antim crobial
capability). Such a feed could provide an oral vaccination for the '

Slsum ng speci ES[glﬁPO?ﬂishﬁreﬁﬁ&{ iREB eslu®Mo this problem byveoviding,a t he
I S a

em a are used | omcost, Targe-scale production systemfor a _
t herapeutic praot.ei f 1 esl . I d R YhOFectd 18 Bk enthy human
or other ani ﬁéméoﬂc%éwp%&?ﬁ%ﬁﬁggﬂg?tagﬁg %idomass or, alternatively,
the protein can be extracted and purifijed to be. provifded ﬁ_@e@anti onal
phar maceut i c%wal gpidbadies cgiﬁ[aggpngrtggrwtf, digget ﬁ?giﬁspgﬂ?p‘ofheﬁsaﬁ?sgﬁlseger mal or
. nasal delivery. | . . | ) .
would deliver a therapeutic dose of antibody directly to the gut of the shrimp. This

approach 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. acoat ﬁrotcin) or fragment thereof in order to actively immunize the shrimp,

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



[010] The marine environment is filled with bacteria and viruses that can
attack fish and/or shellfish. Infection by such bacteria & Mardhgd9§ can
devastate intensive marine-based farns very quickly. The sane is true for
terrestrial 13 March 2006 WD 03/ 024482 PCT/ US02/ 29081 -envi r onnent s _wher e
viral or badY@P¥8448hections can also dramatically limt fdidfUS02/29081
productivity. One of the najor disease control problens in shrinp

aquacul ture today is infection by certain viruses (e.g., Wite Spot, Taura,
etc.). Neither antibiotic, nor probbitic strategies will work in this

si tuation, shr| G t‘ﬁ’fN met hods anal ogous to those
used for figﬁglﬁ Q@C 4 i ave only a rudinentary inmune

systemso they are particularly susceptible tg devastati on by vira
attacks. [011] Thi®2] nYignts brepissenis EIB%‘”—E"@’SWJ? f%"f’?ﬁssv 'é’ﬁ?’léh}a%y
providing a nutritional control method using the target aninmal's feed as
the vector t@aglghhsfestedorhily with ankngin¢arébBaambovims (Adﬂ)?%@@ﬁ)ﬁ@ﬂ%ﬁs directly
to-the shrinp. These "Designer feeds" would deliver a therapeutic dose of

ant i body di r ggpla¥ atifsibRBrottith. Phe fedmBiMEAGFP-TRkal BRUM QAL bbsavidwmia as
"passive immunity" because the antibody remai ns outside.the host organism

and sinply pyrevents .viral inf l.Qn. ! Lavention
envi si ons t hB%YE 89%Tm € %q?s\a%%l?)%{‘t%%q | %ﬁwﬁﬁggﬂg@%ﬂgoﬁs : p?sa%{gfl,n ﬂéﬂi mal s,
insects, etc) to deliver the antibody to the gut of the target aninal
t hrough the shrtmp's eepIAmbORX: he transgenic multicellular organism o
Alternatively, the feed source itself nEy b | n %ct edfvm th a ho?]t -.sp](cam f:cc
virus that | PEINE ! ) OF THE EABOBEY y fragnment thereof, o
interest in a nulticel]ul ar organismthat can be fed .t . t animal .
ALt ernatively, t hLdlfg eldrﬁﬁ'é’ﬂ\%ﬁnpgﬁ PWH@G&@?W&%‘“&&?‘? cgﬁggP&{aglé‘;eﬁgﬁs (e.qg.
taJcoat protein) or fragment thereof in order to actively jmmunize the .
shrinp, ot hentisieegbidlicompownds; aitiboies pr therapauicrpratieing iy PEPIYGEE Ao nsunes t he
feed. 4 13 March 2006 WD 03/ 024482 PCT/ US02/ 29081 _

packaging them in 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-translational 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




BRI EF DESCRI PTI ON OF THE DRAW NGS [012] Figure 1 represents a Pacific white
“shrinp (Penaeus varnnannei) that was transfected orally w3 Maeh Z9§i neer ed
~Bacul ovirus (AcNPV-eGFP) to express GFP as a fusion protein. The '
reconbi nant GFP-tagged Bac#l ovirus observed at 72 howrs post infection was
| ocat ed spe&‘fQW‘Bi'%‘g wi thin the hepatopancreas area in the PSRUSAH2YS1
cephal ot hor ax. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS [013] This invention
provi des advantages in production and delivery of antimcrobial conpounds,
anti bodi es or therapeutic proteins by producing and packaging themin a

crustacean source cqQmpared o .a njcrobial, spurce t ekl t.ation is

i nport ant  f Gelecied guidhodics Sap s Qﬂﬁ%waf‘ﬁ@eﬁgggsséﬁ% rdéw%%{r)%é&ﬁ E'V}AfJl Il - be
perfectly fine for food or feed use. Crustaceans are_common el ements in the.
food chai n idsleeiliBiolagyydtvisubel et al.ceslsoWilepdnterseienes, 12k aneReradic| udi ng
Aquacul ture or Agriculture). One of the nmajor problens with bacteri al
producti on QfiefRRsphAd Ritbodies ma§ bk RAbreéded fivonCreotinbinkyt pharts) noisenls or

r econbi nant p!r)ot eins are ineffective because of incorrect post-translation

o1 e W PRRRERR Mipd i estingen cpect o9

provi des podte¥f ona cations t nmay be nore "native"

conpared ‘to reconbi nant products, fro teria. [0 ti | or

anti body fragnmentl@13b Thetg ?@B“P‘&P@‘é‘?é%g lgac{;%ﬁcfél a@\)oatc&gi?#tg% or Taura
virus, may be prepared by routine inmunization and_ sel ection of nonocl onal
anti body pr qeéptidesgviigtowiltiimhitst misrotigl growdemdinclyde; byt a5e nefdunifsd g
expression libraries of inmmunoglobulin genes and gene fragnments. See
"Current  PreatRpRisSpentadingbacémeins, caliiddotis mytieins Ahchyphesing, clavanins,

Wl ey-Interscience, 1991, and periodic supplenents. Nucleic acid sequences

encodi ng t he_hj ndi ng.si 0 E.m,% RO %’%W&&SPM / 29081
elect ed an??’gg%églggﬂr?&@?sé?one ’l%tﬁ%g’g‘{t%ndgxr%d nmet hods (see "Currﬁg%t _
Protocols in Nblecular Biology," Ausubel, .et al ) = ci ence,
1987, and péPilys Ffﬁ’eng?ﬁaﬂ}eé%?ﬁ?é?s, m&ﬁﬁeme%ﬁfglétaﬁ%a?q%gt ﬁeéiﬂgrég&slgsdﬁ rom
- reconbi nant plants, aninmals or . ) .
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




i nsects or cloned into viruses that infect the desired feed material s.

[ 015] There area nunber of well known bactericidal and bat Mafh<3096i ¢
peptides which will inhibit mcrobial growh and include, but are not
limted to cecropins, peneadins, bactenecins, callinectins | Cl

t achypl esi néYOQZF’&ﬁéﬁ‘ﬁ ns, . msgurins, pleurocidins, parasi ns"‘ﬁ@fﬁ?@g'
acidic proteins, and |lysozyrnes. According to this invention, these

pepti des nay be nade in a crustacean host using reconbi nant methods well
known to those in the art, and optionally provided as a feed conponent to
convey resistance or tolerance to infestation, Crustacean e the

foodst uffs f oonventime the qusiacsen qaterial gtp Z?,Es-aﬁﬁhflﬁ{ngﬁpﬁ‘{?gﬁﬁ%gﬁldgont enpl at es
reconbi nant production of therapeutic proteins in the natura) o(gpa&arm di et -
of, juvenil e hombgéeizgion folfivfeddrymmtrusioninto pélletsed vreus sizes APReRdIng Qe Thys,
wi'thin the contenplation of this invention are host organisns that make up

part of the Eg@f’caﬁpﬁi(é?gf 18¥val, hvehB@ 6l AMIRS Olber wodes dfﬁb@m‘dﬁmwuﬂﬂimhhdbt s in
aquacul t ur.e, we as the'Sanme |ife sequence in the terrestrial animal

f éed .g. pi .chitk , 0 i-bls i ]
ceds (© 9, R Biibh B0 000 SHB b RIP u b Y it bepeamote, any
T e o oAbl il Rni i PEAANE b BE ALGRES,

crustaceans are ingested. [017] Post-harvest processing of sonme.sqrt maybe

required to pasested, folewedintisolativn 6a frantion W@MEMWPWE“‘&%B@%&B%S

normal (known) processes for 13 March 2006 WO 03/024482 PCT/ US02129081

converting “&f‘eéi—[ﬂ.f{lﬁée%ﬁ.eégtidﬂﬂl?!dtﬂiﬁdﬂ&! prob&sidg stefmby boappliedto fades i ncl ude
y ex

honogeni zati on tol | owed rusion into pellets of various sizes

Aepending on_th ' | . & thelaptveni l e or adult). O her nodes
i)b preparati BHH&)@E’L#F%\S%%O{E&%?‘%?WW efI uid bed drying, or even ,
providing the material as a |liquid suspension. Alternatively, crustaceans
whi ch expr esExanleheutic proteins may be grown and harvested, followed by

i solation of a f rigﬁ]gﬁhgg@gﬁﬁ&; %cdﬂ@&nﬂmeﬂa&eﬂis@eﬁﬁiweaimmdﬁﬁbthe

_crustacean. Optio ition processing steps may be applied to
further 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.



purify the therapeutic protein as is known in the art. Exanples 018] The
I nvention as contenpl ated herein, is described in the fol 1D F&'j‘ @npl es,
but its utility is not limted to the exanples provided. (0193 Exanple 1.
Production of viral antiges in artema. Infectious pancreatic necrosis
virus (1PNVYWO &3/@#i88xanpl e of a virus that can cause a hi ghPCASOHIIBY in
juvenile trout and salnon. In these aninmals, it is best to vaccinate as
early as possible. Thus, it may be beneficial to deliver an oral vaccine at
an early larval stage. The I PNV genone contains two segnents; the |arger

segnent contains the enes, for t, VP2.. VP3 and_ VP | ot eins. A
full | ength @&SMac pgﬁ%&%ﬁpgiﬁﬁaﬁg&gﬁﬂysg}e arisa (@P\éteﬁ%w\?{étr@glaﬁggé&tggﬁjt ein

genes, and a transfection marker (eg., A Geen Flugrescent ,Erotv%in - GFP),
i s prepar ed fishi laryacoingestionofi e VRA-exquressingarismingy fshdaryae SAHETOHR & 11 agnent
is then ligated into a Bacul ovirus transformati on vector, such as pAcUWRl,

at the cl onipgdsbt SrabeltinstiontRatRd Pothinsxpemsive andiefiflactivBhe  r econbi nant
Bacul ovirus, containing both the viral coat protein gene and the GFP gene,

is then used to t f rher a. ' a8t WhiRSY e he
product of inter@?tﬂf(@giigml?legP%rgﬁg&%nﬁ'%ﬁg %gtthe 1appetgf‘?nce(\lg]?Vg;reen
fluorescence in the 1 rch, 2006 WD, 03/ 024482 RCTI US02/ ) a. Once
expr essi on i ayiemis a‘gggfar"??ta’c‘ﬁébrﬁ?f"é‘m‘é‘ ﬁﬂéﬁ’é(’tﬂgf’\?ggt’o’ ﬁﬁ%ﬁ%@% ?%? t he
fish larvae. Ingestion of the VP2-expressing artema by fish |atvae wll
provide a nipshesedfto pmp&cmﬁmdwdtagmnﬁﬁﬁabﬁ,@nd&%mﬁ%@%@ RRTHf ect i ve.
[020] Exanple 2. Production of antibodies to Wite Spot Virus (W5 I n
arteni a. \S\pgawicabmbinkiphagd@idexpidssion 4oL clit Gheigeses fanthesd Fahstoa

proteins can be used to prepare antibody fragnments (Fabs), and the genes

Gog g Lor BB aRPisolata b ARGRED N (PRGALOARI ARy £35TRE g il ol

genes f S ca pared and isol ated by technol ogy known

to those of skill in the art. . The gene w | t ced into a

Bacul ovi r us @'@Eh’ﬁﬁplé%ﬂ e a BIOFW&?C%?rﬁ@dgﬁ%lrﬁgg‘&ef*g]ﬁ%tégggit ing with 1-5
f ti h of the th i ral t ei t ) )

g of antigen (eaﬁ)Zl? .Starﬁ%g wi;helews\gaé; gf ax?tirg%n?éagﬁ%f the\%)reevualprotems), 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 geis, and Vh and V, chains are precipitated with ethanol. Following
aSsemblf and fill-in reactions, a sccon(i amplification may be requiréd 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 transfeétion such as

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

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



bal b/c mce are i muni zed and the spleens are renoved and spl enocytes

i solated. Messenger RNA is isolated fromthe spl enocyt es1%§1§fcbl?r09§i ed on
an oligo dT columm. A cDNA library is prepared and anplified by PCR before
gel analysis. Bands are #w0lated fromthe gels, and-vh and V, chains are
preci pi t at SWOWBA2H82 hanol . Fol | owi ng assenbly and fill-in PEHER02EM81 o
second anplification may be required prior to purification and isolation
of the purified ScFv. The DNA is then digested with Sfi and Notl and
ligated into a plasm d such as pCANTAB5E. E. coli is then transfornmed and
the reconbi nant phage library is rescued _and triple panned to.s t he
anti gen- posoipr.vi susharssenthatinfeetedehrimp ng%]?‘égr."dg‘f?em@@ﬁso Mg for a
Fab of highest specificity, is then isolated fromthe plasmd and ligated .
into a Baculipujg bisnRsaseshédudditvg stillinrduchthe antibedy arayptibodydragaiehi n an
ekpression marker for transfection such as green fluorescent protein

(GFP). Arte .%@%ﬂ%aﬁqﬁgﬁ]’; rﬁﬁbﬁgiﬂéﬁ i ienRadityl ovi rus, and the extent '

of- i nfectivi e e nitored by the intensity of the green 13
NMarch 2006 WO 03/ 024482 PCT/ 2129081 - [ : pnf ected
shrinmp will also @3@%@“&’1" gﬁﬁ?‘%ﬁ?”'&&ﬁ%@ﬁ“ﬁ%@ﬁHfg?ﬁ%ﬂgf%ﬂ%g@ﬁeaig a feed
additive will introduce the antibody or_ antipody fra?ne t dixﬁptly into the
ani mal , t hudn priewiidi dgbastesisidekoribapteripstatic qroteny is eRosep o 1B PRIIGHIAL o o1 of a
bactericidal or bacteriostatic protein in artema. A bactericidal or

bact er i ost atgpgligitioheiSnithise ehampies ihdndd protejarcfituapeancidimyiass dor nagHPEcmEi t abl e

exanpl es i nclude proteins of the penaeidin class for pathogenic control in

shrinp. Penaglding sﬁﬁﬁlg@@%kﬁnﬁm shehidais of adhmélR of satimiotubidl peptides des

i sol ated from Crustaceans (e.g., Penaeus shrinp). Antimcrobial peptides
By also cane framinsect d | & ShA Qﬁﬂnfﬁ?é‘bél Hae al@y € not

f[Bm ted to dgj‘i‘tﬁg&?&mg@?@'&%@ﬁsﬁgﬁ%@tﬁenecﬁzs, ca |r§e tPns, nf%;’:ici ns,
tachypl esi ns, clavanins, msgurins, | eur oci di.n par asi.n i i es,
aci di ¢ pr ot soms, fremdnsepts gud pheliceratgs apbmay “‘f"@é‘%ﬁf%gﬁﬂmﬁaé? %cﬁép%ﬁs, pepti de
is either isolated fromthe original source, or an anpljfication source,
or it can beenestins pactbserins dallinectiise myticios,itachyplepBa.F14vVARES MISEYIRSy | or vi r us
vect-or which may al so contain the gene for Geen Fluorescent Protein

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 vector which may also 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.



(GFP). The virus is then used to tranfect artem a and the production of the
bacteriostatic or bacteriocidal protein is nonitored by t Mafﬁrb?@ty of
expression of GFP. Upon isolation of artem a producing the material at the
appropriate level, the ar+ema are added to the dietwof the fish or
shrinp. | n W e/%482t he bateriostatic or bacteriocidal proP&rAS0HEWs!
delivered directly to the gut of the animal in the formof the artema
itself. The entire artem a can be used as a feed or feed conponent.

Al ternatively, the crustacean nmay be honbgeni zed and extruded into pellets
suitable for feed applications. The Bacul ovi us vectaors can .be inactivated
by hi gh tenper at Uj083] cExompled. Expressionef Human lnsulipdn dyiemia, T in the
field prior to use as feeds. 13 March 2006 WO 03/ 024482 PCTI US02129081 :
[023] Exanpligaflin i4tuess tBeahtitbusesin tas tiay be prodaceddmicrustadeansn Thegehé n is a
human t herapeutic protein that may be produced in crustaceans. The gene

Synt het 1 cal 19" PR AisyEXorghy Bhct MR &R R 8 on voctor
uch o6 G cdmtiesrIRRPIH RO JEBRE T Saiiehioy A esRop PRk Ebe 00, O Tl

is then used . to infect a culture of a crustacean such as artenia. The
| evel of exBanbovaruspiptession Yestonpwiytalsy coptain @msﬁﬁqmnyﬁr%t%ﬁm%@?ﬁﬂy t he
intensity of the fluorescence caused by the GFP or RFP. At the point of
maxi mal  pr oqus Re@YFRiordsbént PRsia (GFP of RAFRY! e Battlevirusis thenamad to mfest a
harvested. Brine shrinp naybe used directly as a wet paste, or dried by

SOme . appr o péd%@@ OP{ Qﬁlgééeaﬁ Suéh as %%Igaga. d'g\t?d 1R0e] B ¥kpressicpf thé therapstitie h

retains the Tntegrity o the pro ternatively, the brine shrinp may

be, broken and t he tein of interest .isaolat el

tohvent i onal PISFR P?g{lngﬁ ﬁf-‘teﬁ%‘fl% &86‘#525.@‘@ ptﬁl??rgillgnd& %%#{)epgﬂnmﬁgﬁ be used
in an oral, nasal, dermal or injectable delivery farm L.OZ@I]c Ex%l e 5.
Product i on fRBP @&tiilag paipiefimaxinsproghstiopsf fredherapeufic prcipy, ire SEE e d

Bacul ovi ruses described in any of exanples 1-4, other crustaceans (e.g.,
crab, crawf i &b hatvesete Brine siwimp any beiseddiréatlyas nawkt pBis 0T dried By semeon
m ght occur at a much |ater stage in the life cycle, such that the fully

Mature  Cr UShacean ERiosAT(EY. iphfy dhREIBaAIidS o) WiRtietainstha integritywbr e f ood

accept abl e
' ‘the product. Alternatively, 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, dermal or injectable delivery form.

[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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form Alternatively, certain other crustaceans (e.g., crab, crawfish) maybe
used as a vector for delivery of the therapeutic protein& MarahaA0fg t he
procedures in exanples 1- 4. Alternatively, rotifers nay be used as a '
vector for delivery of theetherapeutic proteins follow ng the procedures
in exanpl esWD08/02443213 March 2006 WO 03/ 024482 PCT/ US02129B6T/US#3981
Example 6. Incorporation of a Gene for a Therapeutic Protein into

Bacnl ovirus and the Use of the Infected Material as Feed. Pacific white
shrinp (Penaeus vannarnel) were transfected orally with an engi neered
bacul ovirus (AcNPV-eGFP) to express GFP as a fusion protein. The Bacm d
Bac-t o-Bac(r) BatﬂﬁS@)VExampE)ﬁorInsmiponaﬁgssohTG@hhfﬂrtar'Sg@'ﬁpeml’tﬁtﬂ!li zed for
cloning and transfection. A 720 kb fragnment containing G-P was fused to

the pol yhedr g, @aRalcNirR 2RI WseTdhe inRolea Mbterihas Feedi Pasifid witite pPol h.
Usi ng met hods_described in he Invitrogen product literature, Sf9 insect

cells were transfected with t [ i | LIS 2.chour s,
pl.ague f or matBAP gé%"a%ss‘ffgf’ﬁ"(}a gﬁr%%%%gtﬁﬁgﬂﬁéﬂcﬁ ‘ﬂ.lﬁ?re%;blggtiﬂg%di um

wads pelleted at 100 for 5 mnutes at 4C. The resulti cel | | I et was
mai nt ai ned a(AcI*ﬂlﬁfmﬁﬂTﬂ) tq expiess GEE1ns adusne pipteiae dbe BacmidHacipy on. The
corresponding resulting supernatant fluid was centrifuged for 2 hours at
80, 000 g at BeeflovieusBésrendion Gfstem (iniitogan) Was utiliecbd forghonfrigeamd\tanskectioph s

sucrose-purified virus pellet was naintained at 4Cuntil it was

subsequent |y puAf ﬁﬂé%eélﬂhoﬂtﬁﬁﬁg@w“wai R:36d to3h¢ pONhéEG GIPOR)

consisting o t containers friled wth 30 ppt salinity dechlorinated
wat er were pgovi ded with .ait, st s Jfar ' Ih : A Qkshri np
were pl aced ?Pl%’%?ﬂ’)gfb%f%%ﬁgr%&’%ﬁ’alﬁ]%ﬁ%wﬁgggcﬁp@q l;ﬁz%@%\yér g%t. 1027]

The foll ow ng procedures were perfornmed within 30 m.nutes pri.or t f eedi ng
fhe shrinp. ﬁtep@meesfmsw cellsapsrefransiocted wifh Fher@@%mga%@bwﬂﬁ- @&teﬁl ginic
acid (Sigm) to 10 m of distilled deionized water (ddH20) in a beaker and
heating to 2PDhé@s(plaipid fermationnwasyisually eonfitmedgeid Kegbenltwee flaidmedivmso ny
of starch (Sigm) was added. The solution was allowed to mx for a mnute

before addi t ,@0,0fletePSt 109 Por 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 provided 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.
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krill meal. Wiile continuing to stir the solution, the heat source was
renmoved. 1i 13 March 2006 WO 03/ 024482 PCTI US02/ 29081 [ 0283 Marrh=dQ0§uot of
pellet matrix (500 I) was conbined with either 5 gl of the infected cell
pellet or 5 gl of sucrose-purified virus, and gently @i xed with vortex a
m xer. The WOO¥R&4B2pel et matrix was aspirated into a tube®ENUSA2/230BT nge
to which a 21-gauge needl e was subsequently attached. A formation solution
was fornmed by dissolving 5 grans of calciumchloride (J.T. Baker) and 1
gram of sodium chloride (Research Organics) into 100 m of ddH2O Wile the
formation solution was stirring slowy, the matrix_was sque zeg ﬁh ough
the needle into t[628%ocAualigt okpellet matrix{50%rl) was combumedvath efher o 4 fbg i n
solution i mredi ately upon inpact and a spatula was used to clean the

needl e bet wagp ettt pdet by CEEI o pneaseephrifiedhdrud Sardehtly mixes] withe vorkpe
Na

pellets were washed in 10% and added to the shrinp isolation
containers. The shidop dnedi ' %HI?T{E‘Q %o R alteRiufin spfiskens whidhed to
sati ation- @a@ﬁ‘%‘h;{?‘np cow@éﬁlr@rgergs%%m t%[%y one pellet. [029] Seventy
two hours after consupping the virally jnfected trix.. I wer e
placed in a %Jegauged%ﬂemm%%wzﬂa‘é?h%{ béf%ﬁ@&é?g‘“fﬁg’%éifﬂe% at or
(Claire Chemcal Research). Shrinp expressing GFP exhi bi t%jj a {q%gni sh gl ow
(Figure 1). dissolfingSepashef wisivepllogde GiBBaker)end drganofe .mff‘rfg &onbi nant
G-P- tagged Bacul ovirus observed at 72 h was | ocated specifically within

the hepat opgngéRas Or@is) itd 108 mhef dipl,©. CWhilathetfoomation(splugionavas ptirrirg 13
Mar ch- 2006 03/ 024482 PCTI US02129081 REFERENCES [030] The specification

| s most th‘orﬁgﬂg)’ %e%ﬂ%&%ﬁ%guéeﬁbd tk%ﬁ?h%e adeglefiato @ukolgtisefofoan admlaral | of

whi ch are her 'ncorporated int entireties. [031] Ausubel, et al.,
ECBS - (1987 _3qumPe§éll%glfgn§cLéulg lsglu o ?ﬁm%iﬁfeﬁi“pon impact and a spatula was used to

i,

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 speciﬂcally within the

_ hepatopancreas area in the shrimp’s cephalothorax (Figure 1),
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wherein the crust

Protocol s in I munol ogy, WIley-Interscience. [032] Bac-to-Bac Bacul ovirus
expression systens manual. Invitrogen Life Technol ogi es. 1&}archglo6
10359-016 [033] Chalfie, M, Tu, Y., Euskirchen, G, Ward, WW, and
Prasher, D.C. (1994) G eer-Fluorescent Protein as a Mar ker for

Expressi on. WO ®M4482263:  802-805. [034] Col l-agen, - et —at-—+ BGE’US?ZR?%] and

periodi ¢ supplenents) Current Protocols in | munol ogy, WI ey- | nterscience.
[035] Inoue, S., and Tsuji, F.Z. (1994) Aequorea green-fluorescent protein:
Expression of the gene and fluorescence characteristics of the reconbi nant
protein. FEBS Letters. 341: 277-280. égi{(\#‘ég .David L., De Cam |l lis,
Mark A., Brunetti Craig R, Halder, 5 ] Victoria A, Selegue,
J.E., Higgs, f{d;%b]%&gﬂg]émﬁc%cﬁ is $ib3P@brEehBRinGe SR in BAR S on and

| [

horreot iC transf or ons ropods usi ng reconbi nant Si ndbi s Vi ruses.

Current Biol 9:12 1287 gﬁﬁ. K., Ward,

WW, Prend mgﬁf%enceér@l&@?% ﬁg‘ﬁﬁﬁmc’?ﬁ’gb‘a}) @Iﬁgﬁfary Structure of the
Aequorea victoria green-fluorescent rotein: ne. 2 233, 13 WO
037024482 13 Mar cﬁomoa\usmtmsbzﬂ@gt&ﬁ? an@&mg’%ceﬂm %@T"\‘r’% by the
I nternational Bureau on 27 March 2003 (27.03.03); origi naI clainms 1-22

repl aced by pewoeblaiinEnkutogy( Wilbpdetesyieitedl MS: What is clainmed is: 1. A
crustacean conprising a reconbinant, infective virus, wherein the genetic

material of = the ‘gﬁﬁ;t R A0 Ba@BQ&ﬂoﬁﬁ@%ﬂﬁﬁssﬁn sﬁtmscmmncmmagénwem 1,

n1s anAdem a.
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 crustacean. 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-offhe Fmstaesan of¢lainh bveiensin tie crustibeinds ®lobgtapt | de supplies a
deficiency in a human or non-human aninmal. 18. The. crustacean of clains

bg wher eifi Thecipstateai of dzinpEpitietn fheRkRBEGNI N &xBS.SCt I OUS agent

6. The crastacean of claim 1, wherein the crustacean is a shrimp.

7. The orustacean of claim 1, whérehi the virus comprises a baculovirus that encodes a
pmtem or peptide cmgenous to the- crustaceain.

8. The crustacean of cla:m 1, wherein the vitus compusw a White Spot virus, which
encodes a protein or peptide exogenous to the crustacean,

9. The cm,stacca.n.of claim 1, wherein the virus comprises a Tawra 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,
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of disease., 19. The crustggean O cl-ains .18, whereingghe protein or
peptide inhibits the growt'gr replication of a bact{gQ utd Mag:h 2008
crustacean ofW@bi2ns29, wherein the bacteriumis a Vibrio spggififsenRésy The
crustacean of claim 18, wherein the therapeutic protein inhibits

adi sease-causing virus. 22. The crustacean of claim 21, wherein the virus
conprises a Taura vixu s. 23. The crustacean of claim 21, wherein the virus
“conprises a VhiThe cgstacean ofidain2 4-9, Mlereim v protin @f peplidé spplie£a defidimeeimat he
reconbi nani nfective virus encodes nore than one proWwh or peptide. 25. A
rotifer conpri bimep or noaclurmnanimali nf ecti ve virus, Wierein the genetic
material of the rotifer is not changed. .:26. The rotifer of claim 25,
wher ei n t he 4. The cmetapeanaflaind HOy vhstein Be fro@in S SPHES cottdtOinShfdctiodf agent
pepti de exogenous to the rotifer. 27. The rotifer of claim25, wherein the
virus conpri seesfdisédbe.t e Spot virus, which encodes a protein or peptide-
exogenous to the rotifer. 8 "he nti#er & ci _ -25,-. Wie in: stir

hw_. a.r dribtacbdrs of W I ' . j t
(herotTior 20 Saveektof Hahs 15 nhBdy thy R0 LT pRISERHNE (R BRERC R '°

antini crobi al ﬂgﬂiﬁﬁﬁﬁﬁt‘abﬁg wiile rotifer of claim29,. wher+ the
antim crobial conpound 1I's cﬁ%ser fromco=Pins, penes - -dins, baatwnecins,

histoncs, - agtuit kAR oF o5 ne baGli s g infisED SHEET (ARTI CLE
19) WO 03/0 13 March 2006 ~_PCT/ U$02129081 31. The rotifer of clains
25-28, wher é?ﬁ%h‘é'“%%’é °5r?8‘15‘6e1§: Arhersin thegherapsmtia proteiadphibita grdiseesecawsing The

%,i)jifer of ' cle}‘;innlg 25-28, wherein the virus encodes a virus-like particle.

~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,
peneadms, bactenccing, calligectins, myticms, tachyplesins, clavaning, misguring,
- plewrociding, -parasins, histones, acidi¢ proteins, and lysozymes.
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- 33. The rotifer of clains 25-28, whem n the virus encodes a hornone.
34..The rotifer of claim g wherein the hornmone is igasul ilhMarcie2006he |
rotifer- of_clains 25.28, erein the virus encodes accine. 36. The |
rotifer of ¥ é}P}H%""_‘f%ZB, wherein the. protein or peptide supBFT/E§0229081 |
deficiency in a human or non human aninmal. 37_ The rotifer of clains o
25-28, wherein the protein or peptide contacts an infectious agent of |

di sease. 3831.The réidtt dfdtaiRk 261081 i in_or,. i de
inhibits the growth or rae]%tfgcat'l‘g%lé%g% a %ai cﬁ:e:rag%#]%% y?ﬁ@“tfbg’?f%‘@?"% |
cl aim 38, V\;b,;.e‘r;ggpoﬁfgpoﬁgﬂ- ghEYm 1S, a WLDLio Species. . _The rotifer of S
claim37, wherein the t era%segtg%‘{é}?eﬁ%%ﬂé:iwﬁ?ﬁgg’?‘tasw&i{ggaﬁﬁl%ausi ng virus, |
41. The rot4 s i m. erein the virus _conprises a Taunt virus. 42. %
The rotiferé% %%ﬁ@@%%?‘%’ﬁh@%%%i%@%%i te Spot virus. |
43. The rot4 of...cl g -42, wherein the rcconbi narxt, infective virus
encodes mrjei'?ﬁ%ﬁoufgrnngjcg’ﬁtﬂégmﬁ eneigmsalise of the crustacean of :
clains 1-24 4n the prepatration of a conposition for feeding to a human or
non- human ;sr'ﬁﬂg ?°%&f%°%8§é%¥5-%évhem@emmsmma@&w3 in the preparation
of a corrpo}itjgl%n for feeding.to a human or non-human ani mal. 46. The use
of clains 4% 58 roffer ef plaike2ah-whatein the prodin ios peptidduspplicse Heficiensy i al i
agriculture. 47. The use of claim46, wherein the aninmal is a pig. 48. The |
i
|

use of clai miBerangyaonimananimal.nal is a chicken. 49. The use of clai m 46,
wherein the animal conprises cattle. 50. ‘The use of clains -44-45, wherein

t he ani mal 3VsThemotifer efickimsiiz8; whittiethe gﬁ:teiﬁwgﬁ%@e Soifhels %&%&?ﬁt of 3

March 2006 WD 031024482 PCT/ US02129081 51. The use of cla ein the

*’jni mal is a fdishse.

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

of a 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, S
41. The rotifer of claim 40, wherein the virus comprises a Taura virus. f

| 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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52. The use of claim51, wherein the animal is a finfish. 53. The use- of
claim 52, wherein the ginmal is a catfish. 54. T use &% Mare 20062,
wherein the aninal is é‘al non. 55. The use of cl'®m 50, wherein the
ani mal i SW@GsheH82i sh.  56. The use of clai m55, wherein PREUERINESL 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 nethod of producing a
t herapeutic protein or peptide, wherein the protein or peptide is encoded
by a reconbi nant, infective vines and produced in a crustacean. 61. The
nmet hod of claw 60, wherein. the crustacean is chosen fromArtem a, craw
sb, |obster, crab, and shrinp, 62. A nethod of. produ0| ng a therapeutic
protein Bt Tmepsedmlamﬁ@rwhwemrﬂ@mﬂ@ﬁﬁ?}? peptide is encoded by a
reconbi n I nf \ a rotifer. 63. The nethods of
clains 6 ;['hefuﬁ?? cé%&c%h%#%g@ﬁ%a%@ggggggﬁé}ng a dDNA clone; (b) ligating
the cl ones. Imkmsaoﬂﬁlmmlsmwhﬁsrhmhﬂmmmdnsaeatﬁﬂr and (c) infecting the
crustacean..or rotifer_w the recanbinant virus. 64. The nethod of

cl ai ns 68-ér € Ui %@W%&’%‘S‘B&#ﬁoﬁﬂﬁa tlsa?ﬁﬂ% Eéeflve virus is chosen froma
barn ovi k%SFheausd/ ¥ AV ivhateintile andmal ifa Teelifish.vi rus. 65. The met hod of

clains 60-64, wherein the entire crustacean or rotifer is consuned by a

humant op6-AhedKe frkain SonWhel Fmt%"eamf?ﬁé f‘rgtﬂrﬁ’&l of claims 60-64, wherein the

protein 9. ﬁﬁ%&é%&l&ﬁﬂhﬁéﬁ&%éﬁ@%&&%@rustacean or rotifer. 67." The
ai

nmet hod o wherein the protein or peptjde is additionally .
processe@$. musmmmm&whmﬁam@)smms 024482 0 13 March 2006

- PCTI USOZé%'Q@%éFg%f J‘%e4r?ra{¥t3pg‘%egéna{e%mugqsgl adutherein the therapeutic

protein
' 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.
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expressed in humans. 69. Th, t hod of clains 60-67, rein the protein or
peptide is an antim crobi al’ corrpound 70. The met hod @ &8 Maneho®006wher ei n
the antim cro‘EP&P’%‘deound i s chosen firm oecropins, peneadlp@ﬁ‘msomgogl .
bact enecins, calliuectins, nyticins, tachypl esXas, cI avar s, msgurins,
pIeurocidins par asi ns, histones acidic proteins, and Iysozynes 71. The

met hod of clad r.e rotein or peptide is |lau antibody or
anti body f rag@ﬁ?ﬂe@? %he?%’gg Bgﬁ'@flafh’ﬁé"hw Piafin oF peptide v watwralily or

peptide is a virus-| article. 73. The nethod of clains 60-64, whe eian
the protein ore’ﬂgﬁsﬁj’é‘ a8-hor none, t 75. The nethod of claim 74, wherein.
t he, |nsul I n I}Hg %&I’({) %red by an oral, nasal, dernmal or inject abI e

rout e. pf c¢lakms 6867, \wensim ttehprotein wp yeplide i1 hritimicrobial 76.
The. met hod of ol ai ms 60- 64, wherein the protein orpeptide is a vaccine 77.
The, met hod of ®BRO¥G6, wherth the vaccine is an oral vaccoine. 78. The
met'hod of .clai ma 60-68, wherein the protein or peptide act. to supply a
deficiency i% T@mmmdmﬂwmﬁmem&mﬂﬂmcﬂﬁﬂc—& Wﬁ@ﬂoﬁﬁ&%ﬁ?ﬁd&o 68,

wherein-the. protein or peptide contacts an infectious agent S hod
of claim79, weaeaing, baetenpeing, e callifdctiBg Phi njc lg‘gagm
replication of a bacterium 1. The net hoge%‘né’cl aﬂﬁ% wherer tbﬁi‘égmms,
bacterium is gleiTbuidins, Pmﬁhéﬁustoxﬁa a6 ﬂ}&gﬁ? !@ﬂ:a o 74, wherein the

b he ne %% C

protein.uihibits a.diseasesi ng . aim 82, where| n the

-virus conprVEGheanelRdd 6f dhj %hﬁ%h@%%té‘ﬁ'%‘%%ﬁ él%%n%&dy or anubody

2006 WO 03/ 024482 PCT/USC)/29081
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 — ofdmease

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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84. The nethod of claim82awherein the virus conprisg& a Wiite Spot virus.
85. The nethod of clains 6WB4, wherein the reconbi nai, ThMemhi2p8Bvi r us
encodes nor e WOH3024482e protein orpeptide 86. A nethod of debrymsimyos

t herapeutic protein or peptide to a crustacean, conprising infecting the
crustacean with a reconbinant; infective virus. 87.. A nethod of delivering
.a therapeuticq_grotein or peptide to u rotifer, conmprising infectur g the
rotifer wit e Thersthed aheleim 3% whewintbe virsgempans a Wistefipphimsof cl ai ns
86-87, further conprising feeding the crustacean or rotifer with edible
mat eri al co'@érm'mgh@mefgémaﬁﬁismmm&mm@mmec&w oiozg theu
86-88, wherein the source. of the virus is a supernatant of cultured cells
i nf ect ed w t h 9®ipdoteinoupepti®. The nethod. of clains 87-88, wherein the
source of the virus is a crustacean biomass infected with said virus.

86, A method of delivering a therapeutic protein or peptide to a crustacean, comprising
infecﬁng the crustacean with 2 recormbinant, infective virus.
- 87. A method of delivering a therapeutic profein or peptide to a rotifer, comprising infecting
the rotifer with a recombinant, infective virus,
- 88. The method of* claims 86-37, further 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
infected with said virus. |

1
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