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| MPROVED CARGO HANDLI NG SECURI TY HANDLI NG SYSTEM AND
METHOD BACKGROUND This invention relates to the

wonrosassas and systens of determ ni ng what car gaTiUus2004/040117
safe to pass through trans shipnent points including

shi ppi ng port systens, and has particul ar application
to sRIBOOMBIEANTSECOSAHEDRAFNVIRUS ALK P 16 4R

become of cr | TROMOCHTONUNRSEDGROSAPET, o1 (he
commercial world and its citizens that we satisfy the

need to effectively and accurately identify possible

security risks in both incom ngwand outgfcl)li ng car go
cont ai ner s GRS REFERENGE d OREL A TFDAARRLICAHQY

d ti f the Wrld T . h h the.. .
i} ALK REIERATHAER PRI P e € Db PP o ferial

No2bd/535 BOD 1dai 19&HehBbt F,dzl({OB Centifled SR Efficyenef Pepedeerolction

to terrorist attacks. Is realized that
in Bgspdompmasis&l y 90% of the world's goods nove through
seaports, however, the maritine industry has inherent
vul nerabilities to terrorist attacks and ot her
terrorist activities, which this invention is designed
to address. Many aFegiloOk g INOESOIORe this probl em
Sone hope to use satellites, bionetrics technol ogy and
r adiThe fprespue imvenficke providesasn omproagd pragesREdDhet protducdiok of

i ners, al . r i desi gn .
rec NI G004 an SiPe S 5ot doGIES HFEes o8 improved
préeld for €M hrodhBRsh by pkdritARAl oMRBGHYBAI- pepiBeL bdckerial cells
chain of custody has to be reviewed, fromthe factory
utitiping veus tike partielas fimheicesapedrehvituskes.vul nerabilities lie
in the chain. One easy exanple is the vulnerabilities
of coffee beans in their route to the U S. Port
workers in Brazil |oad containers filled with coffee
beans onto shi pBACMERSUND ORTHETSMEADIONIE port of
Bayonne, NJ. Port workers there load it onto trucks
operlikegerstic eengaeariag accanidan\bas Fixpaded, tot fthee dewgispreend of
up.at a Sar ee roasting facili i n Mbonaghi e
reoRb TSR ptabep £ e g upied nd fpil Hiepabotiin Al géent, ther are
md&8MA 1B ott NIRRT ived MerfAltiSCarldaREIedapirbibd Ble U.S.
terrorists could Oopen the containers at various points
FDh fooutedicabusst amd overa pos additionah alrugsaanst vadcsnes rare e various

cont ai ners pot.ent j help is..t €-SENSOr S
PO AP T 66 RN ARt e Pt STy SERBESRRS g fo
prodRtis@bEehdtérbR gbfs Protdd, T elir. ISefeatd 809):1 1Ml udisng whet her
the containers have been opened. It is currently
bel iBagtesial, hagasbnDjctBag @fiuntc ditpaidesii dnsrst.s apd rmomaglipy cell

the.U S .are ac t .
xR S BN GRS Dk AR p PRSI IRE vrying
de&@BIToS Sha@Bs, , OBdigdal h GemgiieegireRin dystetisnfonyhd pskiuction of

nonth, "Quite frankly, it would be counterproductive
heerlogeveRfptiges & toneroyids, biead hasas digxibles (FéHi¢ientp geonomic, and

{ AN t a : Or t d
s R o eS8 O AL e,
vaesia¢ yppleations\WForgsdmpisfos dreepro disttionmifi agreaie peptides, it would be
) t?chn'ques to identify and screen the rel atively éem/
ideg glR- PRk 28 HexpReSEIo8 sytenyscapple of producing, in an ‘efficient and

inexpensive manner, large quantities of final, desirable products in vivo in order to

eliminate or reduce downstream reassembly costs.
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mllions of virtually no-risk shipnments.”

Addi tional ly, processing of shipnents can al so be
worowslog74dgl ayed, and can becone opportunities Por/uSe@uwd40117

and corruption. The sheer volunes of containers that

pass through seaports each day make it difficult to

i deureptlpoBagtesiae ate Ay ivagst ¢ Widsht gised) SEPIRESIO SYHPM &Y the
P8 G 08l DEASEL ot ALTRRIANELPBR)S, R

quattitiet hd feodbhbmamgpepidego Howenreenbactéries peec bfibdl Yimited in their

mani fest data), are traditignally lacking in .
CARAGHISS A PF camﬁm@%ﬁ&&&ﬁgﬁw RS e qfyplternative, and
md X GaEIvY, ﬁ@?&?ﬂoh%%t@ﬂs.t 191 CRARSIR! Bachiria AlsHE Pestricted in

Anong the nost confron problens in these docunents is
thetithephaityktogiroduet evemotnerin fotimetrolial paptidesude totha/iagigsey of such

i.nconpl.ete descrjptjons, different .terns/ na used .
RS LI P Gobae: gD el o e ghm R e $iEssion of
thedgdphiaer MeBduke OF tHtOhhereht dibddantaféOin Bl <06 the @Bt BES Broduct

~documents. Contrabands, drugs and illegal substances
yieldsget imr-bagiarial exprpvsinsystentsasigotirapletims @gd gesources have been
nuf.act ure. or as | e.\weapons. - ti
sp g A D e i B AP TR R 00 E oA A ShAHEY Pl rane
of deiartdigny adhetpaiially uSefuh Perstitieg0IWHIG: ®bgeeshanesth made
subst ances, t hat can be used to manufacture bomhs. For

in gy prde additionatrrogrssest sdopletfomag f9r the arequeHen wod dietegplogous
rratie T S ee e
pelffes it iy bR o PRE K BLonchl! B, POoe. cartai n

busi ness rules are defined to determ ne the acceptabl e
Vimmeunt of thesesubstances that can be considered for

| egal use, this multiplicity in end-use will always be,

subjQnst approadhude. ympieveen aeptisivalpradugiden pr elkashtasllapxpression

i,nherent brobl em,i i f 1. [ :
€ 500 e BT ra P et a6 SREEES o YRUEe £ebihBinant
pepiedediof phtaghte Hadven thdeseCipplhal e, fal tdnd#dvirukBs Bas numerous

presents a problemto receiving ports that my not .
drgyehasks Fa use Hoigeembingp Repiife prqducieemstipigsaesyd oy pEpngle, it may
be Yhseul 86 S0 L LA RAL P bl fHind AEmBIGHE! itons
which play stqate tighs pegilatom of exphassioarih ardeerts mammeeefiicisecy of

that woul d not have been required_for_ an otherw se

the, gpimeniaiognBie . AthernSital thy, Usenef doRliwlXnBISES 4P BEqduce
BB 885005 ely SOUEREND LR remeyy i
madrtembtotihesased dawostscaar purifltabibn steps. ssat i sf acti on.

Fol |.owi ng the events of 9/1 1, _the,US ver nnent cane
inddP OYREGRRPOSIcHIR s rBr LIl g el on area of

reSERATHAY FYcukSHPEIE HeaxBreaioH ahd MsRIAPAHLHRRSS in 4 BEN that is not a
I ncreased cost of transporting gassengers and goods

natiealdwst todbepitigulepnised Guwnrgenie hast dsBlndaondporélbis a cell

Db FR5EfE B Bn L S P P BB Ween

vifuh @5psile ah@ thé ho@t fea6itsr Sldldatksd eyan PineGRF&IbIRtyObetween the
_passengers and cargoes to an unacceptabl e tinetable.
biochemistry of the virus and the biochemistry of the cell, preventing the virus from

completing its life cycle. For example, US Patent No. 5,869,287 to Price et al.
describes a method for synthesizing and assembling, in yeast cells, replicable or
infectious viruses containing RNA, where either the viral capsids or the RNA

contained within the capsids are from a non-yeast virus species of the Nodaviridae or
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Budget constraints. Third world econom es have
notoriously small budgets for revenue-generating
wagersmcess| i ke i nspection services, border posPETAISZ004/040117
The nega- econom es, by bounding thenselves to create a
security corridor on the trade routes, are effectivel
Bragipinidavy Howevére thie vppropiindoas owmi SYewsmenthe pokgtial regulatory

e e B B PR Sl TSR o B R gt o0 and

emer gi ng security standards. There Is no hard and fast

Virg®Likeirapstedel that will apply to all econom es. Any
sol ution should therefore scale to the needs and

capAabthee apprbacﬂhﬁ)r doproving (herpredustion hnd repuahifiang Pppfridqs has

be e]‘tnﬂ%lt . S\ga‘lfl}l"ﬁi rﬁa‘f’ &ﬁ%‘)y Eﬁggn‘%@{ %f}%lllééﬁﬁ?% gﬂ'gses 1n§1ude a

pro?élfi‘régét" SisedapLiaMakdttit BRI ot Yorkan the virhPE@REIL NYid. FMany
devel opi ngcountries whose nmain exports are

virasgs ibev tcapsads thah ealp besiseléessgmblest’| ot the dndiyidyalic expressed
corhsgyl IR g b Lt YL R i) C L P o il 3 ofnine

VIPREER betsidBeT thé eall lafieiRisoRE6n taad Wﬁchﬂi’tﬁl Capalid hisymbly”).

i dentify potenti al I%/ ri sky shipnents early on in the
Idegunmqps@ﬁ it maglifies Otmt% raytar@agﬁcoal@bm% Deplide, generating a
t 0
B
a ctll, adgidedlye a@b@hﬁldden Rrfyosol it redombmanidvire ot mmﬁlkfg)mdes

out goi ng cargoes,  systens and processes t effectlvel
use ﬁe%’ﬂ?ﬂ@?‘nﬁ%ﬁ BeFT Fet é"é‘%l VAREng 6“?5?36%e§5 &rs E’W@l

M%ﬁ%&R&E’% d'JCtg]_Jdo%_lg% i %494—39' s%gabogﬁ)f Q&&‘ﬁessﬁﬁl & plants of

a flow diagram
recofnbidat, Hadical pastat«)eﬁassXecmpB]dy etctmmalpr &fsed rtecn antigenic, HIV
nts of. the inventi

perfrg it B1 e IOHERD PR i RAESIEN; B Bepgnset al.

Vak&né‘ R ek 4BLAC Qodias %9r@%%'{@hﬁéﬁsidﬂﬂnh%ﬁn@soﬁp%t@ﬁ{binam
and cesses affect each other in preferred

1cosattednh1 wewpsa mbstih airinoeidicarpotSuVIaRY crpsitsiternnngtiyrueyd to

Thi.s i.nvention teaches tha temat i 0
an SRE Ly TINTPETA BN P Har b0 SRR oledbinant
Vlr\%bghlgggja degree of security. It relies upon the
ity '°of a transshi pnment point to do gamra_r

. ns &%S:Pat@nt 6. L8748 T enteinprassoil £a dolseidgisibgs productlon of

L TRUR okl B S4BT, LASPSRLICER 680 Borhi i

enfifbdred fRE@Raifl aisiBGicaly Qutivie poplides sudhngsd h(brntone t drewth factor,
system and &dofl | es generated for each qg
or gpHgeaPEDtidRldiA vBHaISCISeaH JEgn 4Be \gEnFra dsom s adPrgusvirus,

N %h8e U ke odi
SR P e ity i
seq;{mcmeniﬂ tiel @nire Ehgneeaéd gmomwloié‘émenmsys ekpressed to produce the

I nspecti ons %ﬁrfor med on the cargo are adj.uste
t

recERSRAt Xith L RE SRR LR S e, St e fLﬁnyitBin one
or e thheQFﬁéﬁ@ Gii$ack %ogﬁm ﬁgﬂ & fablinkReqiassy i ty modul e.

t1ona eat ures scri bed whi ch enhance use of
t he MAystmsthavechede reide te tiglize non-tropic cells to produce particular virus

like particles. See, for example, JW Lamb et al., J Gen. Virol. 77(Pt.7):1349-58 (Jul

1996), describing expression in insect cells of recombinant, icosahedral potato leaf
roll virus capsids terminally fused to a heptadecapeptide, with in vivo formation of

virus-like particles. In certain situations, a non-tropic VLP may be preferable. For
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i nventive met hods applicable thereto. DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS. Figure 1
wohkbusgsr4a8es the typi cal process flow of our pretaise@do40117

enbodi nent. Refer nowto Fig. 1 in which the business

. process 100 is .outlined in flowhart form The process,
msgaé‘g‘?’ nas%(\)/ﬁl'?rﬂplé’a‘fl Cﬁ%ﬁ&ﬁ’é@'tnge qipge iaﬁ‘f%‘i‘l%l?’%%?ﬁért? foreign peptide
inser¢ioh awigtidu® Bsrigtirn the labilityf toPdsORBb1e ARV Bl %ﬁﬁﬁle?rtﬁan a
in place between the shipping port handling security
natver vk capradt he\lismrativelys ebe gemetrepic nyirdlheapsahith@sthe better

I [ roni.¢ .docurments in.the form of. .
R TRy ST AU i Bl S ion
thegpsticabar aphlicadtionssuchtagadcind prodieidd &St Aok Tof BESIsY S a

and. i ngql;t t he docunentation data. An information
troptg YHge e A Padipulag kst qell Expresyion systeran &8 dhaters No. £,232,099 to

Chie 8dge 18asiged 4 usyH.fCr d SRR i R0S todﬁﬁroﬁgcett ﬁ)ég% r(iné%teins

several partitions of rntornmation Thclu
conmegieé $o girabeapsidosibuninid phahs. aRe-depbdnatubaNalso classified as
helSXE & nal i néor mation. soyrces reports, inspection )
CUBHGFEES: R 28 POLAMY VHBE e Xabry egermbiaant papéides ofinterest
insérfed B ithe CSESthe iAW 108 t i L Agra :
shows t hat %t%%(gﬁgwo an\g{sqiyoﬁ‘o <\’[ogtﬁ) rrlte% g?&gplln%ﬁteggﬁegﬁpﬁigép eptide
fusione Thereepmbinantyioslis tie usédtarihfectmiiest sslhadd Watirsoliekly

r. i ctu ractice.. Even tho he )
rep T i B e Giveend et . Wlerictithe pesompinant
virdl 08fid-PeptRISTRAGM & Jurific FR&T M p1dndhosticBRs System there

is an initial process to accofnplish this flow Initial

%%r eni ng happens when the e-cargo manifest (an
Usef\Jatsd-: icfes in Pagterivh kovessioachstems cal | y. An

initial securit rofile is created by the Risk )
variagats o p aeieab st orReRes FHsrRRS Bnd obmianiogelds of
recdrfibibtSpGAGRACEaGARY 1 | et dacyment .
Based o%ﬁﬁlhi S | %i tial Q%er g"? i&f ge%tgﬁlgqggg,r 5@?@, ﬁ?‘%neﬂﬁt%ffsm
systemg gige dhe quoductiongoft oecoinbloahe wirhk capdpeptile Astowaliral like
a@é%)ment arrives at the port, the Inport/Export
P Claration is subnmitted to the system The next | evel
of Fessadrbladrt OlhveS stidvit ARRAbSHENE: | WRRK r i i
declaration with the e-ca?go1 m%i‘??gstﬁgfgglglotﬁgﬁ)sf/ds without

recospfipgntt PEptids iRerise ¢an deditsmsgpaently, dxheessedcini tnpn-tropic
be

file i -eval.uat ed and woul d_nost prpbabl
entegé%rc{ée g'd ﬁ%gegﬁcg%rs rhlag.ﬁ a?sB asglggnp aidg]leﬁ% éﬂgﬂﬁs‘?aﬁ . assembled,
botlr 1l 1% arldein autse; 16 ForidWisus 1 PABIHC Y, foR eX £RAL S hire QP 41,

. the other hand, should there be no inconsistencies ’
Bioghepistiar? YD 3 8-20d28 Mwit 5990 Kiarvitr p essemblieef viars-lifetpaditles
fronh Helib Al S] .0 the .shipment .is carri.ed, oyt as

o ngiﬂé%tﬂé%a‘%? ?%Eﬁgy‘é?‘gréﬁsﬁ}égg BEMen b PRl X Hporghuat.
Viradegyf 207 8SeRLETO0Yap | 95) (2. viiFo @sdehtbity BBRARGERR Barticles from
: ul e,WBr eferably a software-enabl ed engine, wll
tcosghigdral cowpea.chipnnfis mmottle ¥irps gappida expiassed ot ¢pd); Y Stram e al,
Virdd R Y 23995 ' idl | 13 and ylen.
e P28 (AR D9 TR i oSl Borgtd G ¥ b
in Epeadt, with mtvéoefotmaftonr éfskrubdikapanicks))d Jofephhte FECSdvethandrch,

. Low risk.i e other. G adations nmay be selected
Vi Oén#‘%é&r WQ'S%Y?Q@B} (RXPEkSsiPe o HlaRPERUY FRRicpaper vein banding
virug CERABSAFE. Wolil wRRGH iy e ny :

usipl(rg, based cgn t he gér clgfl{\}lg[ ns%@ﬁ#t@%?&g(flﬁéfb?ﬁ?ﬁaﬂg et
al., Bessc 8anl dead. el Jd%4 9b619p9OGT71 (nSers b PR etprasiontofaielical

ich this systemw.l| be . used. For each shipnent or

t°ba¥:%’nl%18?aﬁ°e¥“?so aBiie ShEx ¢als S GE b fermattogpt i fliks partighes);

i mport/export declarations are provided, a profile is

devel oped in step 15. This profile will identify each

shi pnment by a category of riskiness determ ned by

information controlled by the system2 1. The next

step in the procedure is%o sort the
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shi pnments by the profile in step 16, sending hi ghest

ri sk shipnents either directly to physical inspection
wene(s/083t78r scanning wi th gamra radi ati on st epP@T/US2004/040117

Lower risk processes 18 and 19 provide for faster

transshi pment of the cargos which have | ower risk
M Segitii dt @b, JiMolt Répl. c%17r?g§6)§541a52 (Q3009Tah%971) kexpuesiontad 1cosahedral
ph#rsgﬁig glgoﬁ‘tlleo\% R tc%BsTQiflsl 1¥1 fi foiz ¥v1t%1 AL vzvél fcﬁ’%ﬁ I%k gfg@sﬁ ?1? &es)

turmme dge Cmbésaﬁﬂlrﬁipf.ﬁssmh heid inl bz@@ aisserﬂﬂygﬁf &démbinant viral
ot herwi se i nperm_.ssi bl e car the inspectign is said

capsid-pepiider fisiop partigles iy mlbgmleé@&t%k col hgp been varied. In
sl TIPSR PEERAY 5P (B (oS ol L) SERAD non
icdsalke&lralﬁmmncapgld—mgett peptlel sioadpgrtidesdulee, 1fdr ekBmplt9 MN

Teplish g TG AP0 5858 BIOREPERb HEROT AR cols of
recORARRMES MARREQY" AT HobiRuRAT THRRDAHA! Qﬁ‘(%aﬂ:f virus capsids

I nspect’i on et hods based on their individual
termapllyrfeseelio sm aﬁbg@lcppmtlldeuwttbm v figmatipe of mxys—hbt particles).

GYINE I SR BN R NN R

or to'f‘@ﬁm% HARG tFRr dRABpRI WeYuliBod @BLEET Tenl V%?Cﬁ'(ptm :567-73
that will have to be appli ed. a her’ ports may opt for

(Ape 9% idescribed imvpifng assemblanf yigelide prdistes ifeome £. e-cxprassed,
recomb antcI Siclfosglll1 l3PAT® nffglfa Sltnosalc & Ii'lpse rca§§ﬁ§ Sttelq_?i)ﬁaﬂgt ﬁfsgci to a
Pandom s cannt ng. Fn-sone RSt Ances por U ey thange
lmxﬂﬁgﬁmannpﬁgeact|V|t|es pur suant to changes in
perceived risk. In all jnstances, suspi ci ous

r es BrEmfeld et gk gosuceesyERlyAttepmiesite &Kpreﬁﬁsaaéﬁ fffveraswhlwewrus
581 P B, PR BB EL PR pBARRS PRyl s Bl
et Ela,c@OM) ‘fIH)ﬂeldmgausr elcm'esimﬂl onthehesdfied pgssid of Ces»paayhlbeotzc

?S gned nuner ues that will |nd|cat§2%he nat.ur

e DEIPITIS FEVLth i Do speanbly o protgin aggs Walhalipied aegitectures

an& Bﬁs a f@elﬂ 5l i @4 1@@/ PR R§Ing @&dthé oBsHFRLd ﬁiablhty of
ue of 100 ase on a scale of 1- 100 because of the

icasailnerdeaitvmb capsﬂgepituds Kugion particies tohsseivhte wountsrlyke partlcles in

viv@{]ﬁ{ E ’E plye yurgl%rsiqp?il g g]?lgd‘iﬁu ts ta?sﬁglate the failure to
asieﬁﬁﬂ@fb%fl@ﬁ{cﬂﬂﬁt Efco'l'z"tf‘rb&ﬁfes Eﬁ’fﬁ%@lub@'babﬁﬁ ot her hand,

non-ri sky data nmay be assigned | ower nuneric val ues.
For (éramph.dan U.hePalaNe. 6,232:@99, @aylts’o@ltéls@admcﬂedalne%ﬁlmmze is
each.. s

olfsd oo gelbl rhe CPup ERLRISINEIER} o5, bt the size

of G Yeedilsibarit peptid if 4R AtdshiRsliral OGrEESH ékprdskibR éh 4 PRt host cell to
numeri ¢ val ues assigned to each data or concept, a

26 500 peldpin lengthsinisppRoHng istaseastion: cghaamanth @wegw a farger
pegt?de h?theglsnglﬁlnaﬁ’ Ir‘tboglf %{éﬁ\g t‘?ﬁ %{% dggﬁgrg&%g&%i‘bﬁ%eh Thay

reﬁiismgnhﬁdpﬁdﬁﬁ of tHel gwammgrypdsmwmoteﬁamems tﬂblihﬂy to successfully
profilj ﬁ the shi pnent may then be, eval uated usin

inteyset Wethofsy carpidsisading fe &dlurg pf thechipeevigisigmssemtle. This
rei%fégxm ttlstgg&‘eéocﬁ%;%teth{SFg&n)fng?g}%hgﬁNevﬁ)q -dhiy V\ﬁéq Rfﬁ'ﬁ%es to produce
capsidra¢coinbinaht peptide dision pepsides fﬁh:leﬁs firabédn mCIminbeolz

defined .in the busj.ness rules as.a hi.gh r|sk pnent
and ﬂﬁaf%rﬁo}telwsms%s%f ther BrgRt twnegmta.mgw ¢'ah Tmproved

ba&@ﬁ&e&ﬁj&&oﬁ %t%{ﬂ Nk flﬁBd&%@defevm?s Rxe bﬁ%ﬁ:@t whkrein the

m crochi ps co Into the port of Los Angel es from

vhﬁbh@apmﬂebshd@pedfhynanﬁmmﬁmdyﬂxﬂm;who has been
exporting these chips to the

5
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US regularly for the last 10 years w thout any
untoward i nci dence. The system may create the
woabdsmara1g profile for this shipnent: The creat edT/US2004/040117
profile for the above exanple clearly shows a | owrisk

category for this shipment. Thus, the business rules
mayltas haihdrarbjachp§theipreseahimvertiquate pretide begiorial opgagisms for

| ane". The. solution franework is jl r . . .
use et P 1 1 BYet ST et f B R i pg s tike
parf@lksition 2 1, having three main conmponents. SAFESys is

a name for the systemwe use in our preferred

enblds sahenother obipet ofdhel @reseit Inventiopdairrevife Rroceses forsthe
. al it currently operates
1mp§§la¥dtq%§{iu<{ﬂ%g§> gtl%?h%éeﬁ%rgérgég %a?getrﬁabn in this system

wi t hasiyetlagathiengbjedief ilaateny mvbntiods médvitiinevel constructs and

description. The, conpopents, include an a opri at .
muceip ACHIA FeirIS db A BIRTG Ve PRSiFTIAbPXRFRAT SRICEL O HA Wfiyon of
virgéli@pa?ﬂiéleé?locunem ation to the security nodule. The

security nodule will preferably be inplenented in

software on a general purpose conputing platformor
system This dat SuMMaRY OFd il INVENTEN f or

conmuni cati on between and anpng ports so that abf‘ﬁ .

mbpg, dnto viral

wor lepsalgdrad ppsif-seconingng Pepbde HesionPrgisiss taste
. [ Sk. man I ope f rp
iGN G0 Db Sl chRE R B ilhomonn
orgafiRimi Mrthefnsreplat @rec@gEinaitpgpaddsenmmplide cormatemerd, greater
cargos and associ ated i nformati on,. husiness. rule ..
thapAmEng #Ciglhi (@A badateFPGELQ P icaspisiEalicap Pl&%a%a?@&é in vivo
in PRYASh R, rggﬁisrggss, a know edge base nodul e 28 which
supports t other tools, and categorization and )
al et sne aspeoneithe 29esaht inkert®na Psedbmonak ofgavisine dgeprovided

bas uppl enenti.ng the know edge hase nmodul e.. An.
thef A E RIS dPE s RU RO Gt T BApks, & 8 jopetlasra
cagsSIEFRICS Kecdnibihaht {RBLEQNT B BRE spBSRECEnkydimdnt il present
requires the ability to have gamm radi ati on scanni hg

invattiof, theaPsgodooenadi asBris Pydridemovasanpssenspdulione gabgdimsnt the

e ened. A ol ecul ar Lysis.of . the contents of the

celgﬁlioagc‘?‘?dvﬁ]fuﬁihﬁ%Pa'iggijeﬁ\(?ﬁf‘?alg@faéag%s’r%uﬁtg “such scanning as

i's %E'viﬁﬁdﬁkés?mﬁldsrbrbﬂ&earh tHvBesIB kypiciglgeati mn Gpabls of
~also required to supplenment the gamma radi ation .
infegtngrthegell Afibk vird eapsié seayeneiad herleriyed fgne viges Batitoric to

scannin [ annj I f: . [
the G 2l B AFB i, T L Qs g 93 SRk Wi the
dedReoicbdangdraDogeite nin 3% ambodinent,sthavikahodpsid saddrived from a

_conponent 34 are al so necessary to .conmmunicate_ th

virps A trepisna i g Siterent ity pdrarganisias thanafhe orlls hf another
em%%ﬁﬁﬁl?éi@t L Be ESP QAL ¥sn§é%\%ﬁ! #rdfm BN irh O 8thas oW RIY toM (diferent

orher 'such systens an usi nesses and governnents that
gell@l of crpartifias thah phe cdf. InhmoBREESpsdmuintthemirall qapsidgs derived

th | ut.i fr, 0 is brok d i nt
frog gt UM £ BPPBHERTCISREF SRS S Sremiary Bt e el frsome
em“g'ﬁgﬂnén@ l%f G ?re.btﬂltt ehveRfibn, 48e (Y Mt \Wap A i$ BeivEaNkdB St Slant

declarations are input 45. In certain cases the
icodalteairatesrube e apertiedlanambadinyent be icheahedrali dpsihis alefivigfl from

' he d ' s f b his i .
by aReH Hs Lo anMBraR g Bl Te R s, o
AlBXtaasdgdvirem t he mani fests and declarations and

there a decision point lmay be reached. If the
manilh ese smbpdident af teipserenianzentivad thguraeanbingy peplidgofused to

o] bR Ereiusd beatREr araRao i b metiipn! pepmments.

the thesaurus 42 to
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determ ne what the data nmeans and whet her other rules

need to be applied to it to determ ne whether or not
woRoisHesate and nay or nmay not be transshi ppedrCinsaghoso117

this point. If the information is of an unknown type

or clearly falls into a cate%pry of dangerous
n‘ﬁ{eeP?“gF ar eqn%h?é%m%n pHYes FRMbIEH REPHER 1pratopRidgen. In one

enibod -t hibiddhe ep%ietvﬂtlus § 188 Yot HRIvL, éi?mm'stered

The ornat on generate poi'nt 1s passe
as arvlawgchnt zhhurkmmt adglal fgpdieatdd. vilni anbth&’apaxhel_ﬂanmbmdambmd the

nfor external soyrces i ch y X
recARATE BYPHERIE F RPISE WY 5 vt Fompeiot frll ¥ e fimppomeric
ford€ CRSSAbde paftilélildr cMiairAlR! thS tokid Peptias iPa irﬁﬁﬂ&%bﬁ@ﬁ@ﬂlde

on this |nfornat|on and a deci sion poi nt

det di A @mhpﬁbmﬁ;et, thewscembipatiteptido fised bnthsu@pﬂmdraétcapmd is

o el OF b B e S 0ttt 22 GHT 18 BB Bl

25f &redshso Ce@méaat 315§fat DastCiA) Gi0lesh Up) nanéasbso g 1626159, deteed 60, at
and at_ point if the profllelstoo rlsky or cannot

leag6% @bk&ﬁ%& 5, ﬁtd%‘ﬁaﬁiu ahleaphn o1 lopst Rfyonss 1gasiglOrasmino peids.
any £ E Obmbbdithenf ?f fheiﬁésﬁntr 1'13198{’[{%?1(:1%16'}6&91%15&? }ﬂe&g&efused to
e. u es e

bas siness ru agal ns
thepicofahbdrahngpsicheontaiho nintehdt @he Iniibrioh&ar rasﬁlal desizéd fa@get phptede. In
rtlcularS|prret at paint 5. FEither phy SI
an aﬁ?}}é‘m SRS s recnapiaat REDHE s msrq al% psmonomer

of UnEishEpkeBet YHhaES th'i‘%el@eﬁﬁ’ h‘{b%dﬁlti]é}l% tRE! P@ﬁ‘tﬁfeeigpclo Iposed ?f at

unri sky cargo and shipper as well &s other earm
leagt tyerf, @t trastgn at deasis g tat dmast Wnoi atslpm 20eaparaiganenof@rathat are

well .a ny alerts and t hat. .are r & uired are
onfiibly R s a5irSudRoprttig S ispoinr dfebnleataEen, me
indiVidG£Shond¥rsCihai@eSorchtahRfc Asplité ard hﬁﬂ{e@%dcl‘égvél%fe linker
updat edbased on this information are nade to the
regionswi la 64 B apaiher embeidimant, ﬂieet\emn@nmtlpepgd@@anm@é anjo tapleast
oné sﬁlfgg’c%onlé)h Sol}lrtgle b@o{sgl}]e@a gr(n? tcgps‘,ﬁzll}q ﬁq?%?%&qa gﬂent at least one

mdn@ﬁﬁf {i ifgerictientd hﬂlcﬁﬁﬁ{ah ond BEFIeQ66ssSofThéichSahah@nvitd Rapsid.
mani fest is sent electronically. This provides

2dvMere b smesiopBrolofhet Wéuss Hkprmgrticle cgnily modified. In one
f
pax,dl_lﬁﬁlta{ Bﬂﬁ)%)ﬁﬁﬂlen? ahe g%’éc])ﬁrbl e : nfd?;lﬁgg %%ﬁron.' a1 185s?%6 Alface

uati on
logperdfotheeidosafred ewmsslikenpartﬂ’len Irh en@héld Smabdhmeﬁt dt Heast two

.captured, details e conpared with the ort  or
dlfg%igra PeDias) B HISPGH WiRiat RIS T SUGhGedapRsiol (e BiAbsaPE: cage
or Ivﬁ*ust e ng:ﬁﬁhl% Y 2 ENerRb &fﬁ%&ﬂdgﬂ' M¥ak YR AlcbRidadt peptides are

perforned by the system i nformati on concerni rg
insttied pomnkleast thfeet stmefac@tuops o€ the eirusdlike particigh Theere&dralkinant

agenent dul e of aur ef erred .enbodi nent whi_ch we
pedier TR ep poR o Hve T SGEF SBHI doITRE s di Seate
em®adfinich &Nt BRALadid %e#ﬁeﬁﬂ@ of fhd RRoImRahe ?Eﬁtﬂﬁg iArRd s@ace
agai nst its database for related information
100@ﬁélffﬂre certal n chem caI s needed to manuf act ure

0Bt L@t Eu P AARE Y Lol iR o BHCR sl Rloei

aciél féﬁﬂé(ﬁﬂé alsﬁélﬁfdt&theﬁﬁfﬁﬁdyﬁeocd@i&ﬂlﬁr% HE S e itiRd tp@f)t&’cgzsfusmn
However, when these itens are checked agai nst

pemd@s‘aher@m thp muljiple cpesidscrsn pssembiedas vaVOCt@ mpodisa chivferigryirus
hk%‘h drug when m xed with other chem cals. The
esaur ‘us can also identify what are the other
subst ane espetiestihd préeatonPéion, PEdbmoR&Bbredhidths aftprovided
may_even_provi de the probabl e sources of these
thag ifistudgricisionpeplide phan ippaahedsal capsid and a recombinant peptide. In
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icogahegral ¥irps, . I prticula, sHPRGIMSRL, HscY

can provide the authorities with a nore conprehensive

profile of the shipnent. Based on this profile, an
wonbdsicat478 at egori zati on of the shipment can bePau@&2004/040117

Busi ness rul es can be defined which when applied to

the informati on devel oped formthe Thesaurus above

oneyi spkcifiat egbediments Hifp Hen tpsesgric orintign.t dhe HRscpdasneyad cell is

as, been cr e

that h t ed. . | . i . .
Pyl lghey e Re s ot B ertRGuRR I s BB i iy g Euston
peptile afdeablzan YUBAb o8 vireslikd sarti€lendi ti onal -when the

profil e produces_sone suspicious resul t,g but does not .
meedn anogher agact ef th presgali mytion, myelgly acié spRYFYLL are prgvided
- e ey - | .

e HIEL 0 601 PEALYESS) Sy Sl n on
embodil@nbef theqaesehtiinvant$onypheicotdhede] somspd sscddrived im asplant
t he one, above is our preferred de.siq%ﬂ %elcaus. .of it S &

_ | PhPdrg! ey g fgrived from
thef’%'g) éif:ctQi/ fBSOLRPE! MoBAE VIAR, BoRpbELERIofotdWlottle Virus, and

arly sent the sane kinds of goods through this

Alfatfh tMosaicsVimd. ar vol unes woul d probably be consi dered,

wi t hbout nore,. a [ prent _that 1s.pat suspi.ci.ous, . and

wou Ot SRbfUrifardbe Feaibnits prdt st ERHE iR de 1Rl e
ho8l&=i1 HNah! iR Frd¥BAG orferitUfobit. LIkl PmbRY itGEuLM driSdimBRY, €he toxic

I nspection, this would speed this container through
peptivetis poantimigyabiad papids-t has a hi gher alert status,

they may stil.l subject the.cont-aj . .
ot SR e B DS o e e
at RAIINR tn it Of QUGesivod ttgdtefeptifie Tromi alterestitehsrobugiiment, the
Li kew se, if the_shipnent is going through )
recomdhprast persidssentass mets thanoncopenaher afs %re(g%gﬁé peptide. In
stiitl %ﬁgtgg‘ eniodfiR IR ORI N Mardt %'ef)ti(i]euig GertBd ﬂ‘{‘%@ &f 198 Bn8 surface
he busi ness rul €s 'suggesti ng that transshipnent
lodpufahgitosdnedralisipiscdapsid. port required classification as
a "Fail" or one suggesting that . an inproperl.y |ocked.,.
contjdnethep enpbgriaent, fhe flﬁ‘éelﬁr &8%%5?5%11 e‘?ml{lﬁ% “Gtionat
| ] | orf*%a8Rti6h marker,
R AL IR0, A LB i
at ddastrendapgrhiet aaduractyatr logd| wei degin Of replication, artdhat least one
rofiL.e that wll be created will identify this as a

. P
ribPsERg PIRAME SRt since it contains a potentially illegal
subsf afieCaspEie tHE Pr&RnPinvenfibn tphetid¥d bl pldGesasfpCpral@sing a
with the shipment will be determned with any other
readiinand peptidenficdudingi on provi ded, such as the conpany
i mporting the .ﬁhem al ,or the ﬁ,onsi gnee. It woul d make
a didf f er end&OVHRERFSSPAFPIEGERIY he Conpany i nporti ng
t he pyubst angevidkipea autREPEE htediphar daupdptide, vherin the
as opposed to a situation that the consignee. i

is .
sonebody wHbsinaé dfercyrinpipspldetnsragdeosahedial capsid;

possessi on Qf . Sy ' eqar i .
and “def i ni neg(pltrersléelhg ??A( gﬁ%gf%}dg}éla{g{?%{d%&%ﬁs%?éﬁ %%em the
i n det er m rixpgesvibetihahe aelb piqvidestfor & sive pissndily ofthenfitsion
is greatly mnimze. This allows legitimate traders to
move goods Heﬁtl%@t‘bﬁlﬁuﬂﬂk%@@ew& greater ease and

redysed wai:ti h e Whi: L.hg it harder for

cont abandslg(g%%%ﬂthg‘g#ﬁ?Hqgggpglg%bst ances to pass

t hr dngdhepanbedimediettae tpeocess Miudheraincimdes: haf) deavirge thes gkion

for risk assessnent, .may i nglude historical data .
Prfiich & Epaafe &ﬁée%ﬁbl§@taepﬂgq g{amt he c%@/%‘?'eh‘} oRt BB gnt of
thgﬁ{eggﬁﬁrﬂzre}{ti&f SR By mSHdRRN I Pseudomonas Sfluorescens.
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conmpani es, exporters, inporters or forwarders. For

exanpl e, an exporter who has a consistent record of
woOonewro741§ undecl ared goods in their contai ner BCIA2004/040117

have each andevery contai ner fromtheir conpany

i nspected even if risk analysis of the goods being .

t r afrs pue emtlodimsnhdhe pmyass ineludsy eprgxpricssing prayhgr nucleic acid

TN R T R
theWapfliiflark AGsexiblddnibivoab phsice thigterik inatikbpaisivkpect ,

regardl ess of the good record of the conpany
t r ahs poethen gsnest 9 UrpiRIcKaH IRYSHHER, PhiFPIREPR System for the

proflR0C ST ot dihih s BeRick Aol IR dcrgeAk! abl e in the
eésaurus an now edge Base and” provi des a nore
conmpy eheaPissielogmuadeclhf information for profiling
shi pnrents. By, categorizi ng cargoes _based an prqfi.l es, ..
ohi Birent 8 wlicacis gneoding v HsigHAEPHLE FRHY the Jusiory beptide
level s Ofcoﬁﬁﬁ%! LY £ARL oMh | echBbRRRY 1RELES REYataNddsy Cone
on the port. il'e sone shipnents are categorized for
i nspect i ivsalsedmd viralycapsidadddowed to t ake the "fast | ane
' based on good profiling. Wen the actual shipnent
arries éﬁﬂ%ﬁ@lﬁ Y™ t hose that have been tagged for
| NSRER] QREQeS thdTRUEN JeBBLRAE akstaibld REBeikiOlke particles
nodul e. Usi ng Gamma Ray 't echnol ogy, this non-intrusive
withemtheicel. devi ce can produce not only an i mage of the
contents of the container (as is the case in
conventional X-Ray) but can al so determ ne the
mol ecul ar conposBiiepDes@iptidicofahBFRnires For exanpl e,
substances that can be used for explosives naybe
di sgui sed as bars of soap inside the container. Usin
FigwrevE ptasertale plasmig meapuphakiEM Vil Re-Ghexpwessiemyplaspidsiseiyl for

the.difference en 4. he, real S soap and those
CXPIETOLPEC @n#e\zl\tﬁs %&;ﬁ%u%ou Os?tag%@Eet.ce%e Gamma Ray
device on the other hand is capable of determ ning the

chem cal conposition of the content and provides this_.
Figwifeo? rillisteatest o selhmes ot prpdugtipn. afipRpiide: mogowers) iny Mays-Like

aye r.e curat e _basi [ egi Bl .
R
indefte c6@ng adefedge (TNY Bningatedfintfrange, smvedhoviay aiap$id gcoding

physical inspections woul d reduce iting tipge for th
seqUAnEeré e A e CPRISERS 2 FproRbIRA iVﬂrﬂiA%%PSﬂhgenﬁér 'f@ &T?{ﬁwi as
Segleley ilgﬂ%ép 108 ; ] ' 118 $orhPFHRBfbinant
pagteoqirhg{r%?oerd. tg ﬁ)tgbtg @élﬁtggjéérméﬁﬁggﬂ tgiﬁglgxsi %’@grﬁﬁ cgecuri tylrlaln
capeidd €rCRAC Mhevechre tiemyassdrinpleéne favouVdl.Phavetaingngep to 180 rCPs

cagh. i 15 of FLM S Bhe VegR o Led 3ih s p Ul wath (1)

PR xleBB Sbb £WRY| Gpgat Thinagshsled SVLR RSclPontain
GXP e opg{r]aﬁeon of I;;(ﬁjes,oe agengi es. SAFESys wi I | provide a

muléipleaHptidafitsertnper peeticle, ¢ gdup de LG waraniliplscbeicoh Thedv LPs

assess t and. w al | I npl.ementi ng agencj £Q.: .0 .
xd Bbasrumyegerdind el JSTRGLED RALES hébipiaton.
THEROMAEBEnGRPiE BiReldLertpy&ed af iterapdiy saifsbellgopomds@termini

on elimnating real risks and threats t o security.

cafifve isodated tn mghlgpirecformdipna e predpiédderl YEB&essing tine

for legitimate cargo shipnments would reflect on

savings for end consunmers as well. SAFESys is built .
Figpom 3 bbusiratesve sehémexdos piredyction iof pepiidecmultinsry dn VByPs in host

celﬁg,sel. gr-] ?lgsseudomonad host ells. The peptide insert is a multimer (a trimer is shown)

of the desired target peptide(s), whose coding sequences (‘i) are inserted into the
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requi renents as necessitated by current and future
needs. It takes into consideration the requirenent for
wanowsfioceosi ve and ef ficient system of securi ngPCT/US2004/040117
trans-border supply chains to protect and enhance
international trade against terrorist attacks., It is
virdreapsid epdngisequniy EHCEY lin comtructing a redootbinany AHelaepesigfgene

“ h_exi sting and hj.storj.cal data gener :

LB B B AR BRoPbEE ool e PRl Rh Seauences
forrﬁéﬁuge Qftes (HySandeidCérile hRkRiAaeid Bisért G labbted “2.” In the
__operational coSts w thout sacrificing efficiency aﬂd
illusiaticabionlst gne ivaert serian is rpas ey %@194\{1 &t andopach¢fethe

.Sk a 2Nt d ¥ cerd> '

oS B P AR 1T P S P8 s
peptides gioh)e ThE @drpdti prgtidescars dnneadlyokokated intigtdy pilieeform, after

profiles enable authorities to _make iﬂfor nmed deci si ons
prepipitation af theoiLBs, heatmews Qfstha ¢/ lelnWEh & JrYieeragHigss> an
. provides for internationally accepted
am;s{?g%%ér S as default business rules that can be used
in the evaluation of information that cones from both

t he submitt i decl ar.at i ons. i t h.
Figuts drinacitg S o4 GaMACRCP 6Xirich pRRRi SREM IR eitiighon
of tdASRBahPV$ PO RERIT RO NGRS SIGATUHAWor] AR BhBRcreddoifb TEEHIV-

rules may be defined based on |ocal |aws and

CPr(S5Q & Nonk). to Aenvie ias bn insegtiion eite far peptidesf equard t he
i nformati on exchanged across the supply chain is data
security and integrity. The systemis naintai ned and

Figt8 55k @] ainid &I 66R36C-ECMNGBA 200 eedsiuai ilasidndeful for
aut hori zed users are allowed to access and transacltrI

exprresi@ArERpembares VIR T Hserign ses (s Mednag Bgyiovere
en A TR e SRR o SUINBI B agh el ece

extensive Ri sk Anal ysis and Managenent system reduces
the probability of error on_human judgnent. by .
Figms\ﬁo 18P dAL; ota SDSEAGE tgﬁﬂ%hew?g @@%@Wﬁ%ﬁ%‘%ﬁ%w CP
- } adyi tsi ro ;
in Vw?&%ﬁgzﬁ ?Zzgcggﬁ%y bk Of SRLih @kt OU@Pmeric CP has been

usiness rules. Properly inplenmented, the
engiysdredntonatpress| /20 animamdd antigehicdgaptide PR 1t hEhesedmetie (P has

of the_suppl chai in the.countr. but, it | so .
SlogiE SRPHIECPHIEeA 46 I ear B or i PP Ry DG Ruffhe 135
a st?é%q%c[d%hi 130 2130883 (180 Bbuss oriRAkctil 1208 8iit Willigpe CP 24

raders. Qur preferred enbodi nent system should have
hotusepoksieinidoetiang langj s CEMNVF29sPD1 0 hosesiposd imhitction and lane 5 is

.~ Hhi s nodul rovides the facility for the
Cdéﬂ&i%é%ﬁﬁczlgwB%’ﬁga}ﬁﬁg?o%dvance copi es of nanif est
and i nport/export declarations for both incom ng and

out bound cargoes. The el ectronic docunments may also be .
Fignreskis abrinree of 8 tyesigrcblepshosying pxpressionsl dumgiipehgY CP n

i mpl enented b ord, .or . t .
PP PR o L DB SIS, o8 w20 o
acidDghilgenip peyiite BDI heTeagiaktic ICP hay dvwbiuabgilintanpatd ¢o the

provided in the manifests/declarations a%fi st ?t orqg
nonengingered rld tipe Hit) k(MV ey d-amgde’s agiasdp qfnql@nq ? owild-type

. - I . .
PR B ol AR AR ps RSS bl bccfone 4 5
CCMV129-PD1 0 hours post induction and lane 5 is CCMV129-PD1 24 hours post

induction.
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Preferably, the risk managenent function is organi zed

into the followi ng four conponents: Thesaurus -
wonresiodegsa conpil ati on of rel ated infornati onPChAS2a040117

be associated with data captured fromthe nmanifests

and decl arations or fromthe Container | nsi)ecti on )
Figwoe§l . al frhageabf avigestasn bletxpah GV 128-BPd aY LB rruaise gridient

roviding in tiQn that Ly erl-qo -
ol ety GEMEEL GO shO Pl i DAL Sl onc
peptia8 SPIDI Werel 8kResstlieinl Phaldombha fluoheedss. iChimgeic NELP$ twere
dat abase for alternative nanes, common mj stakes in

isolandl 24 hgers pest inslughon birgdHe MCIPIEGop Feid Frationptsd qn serpse
farei ou I g wafor ' .

ol SHAGe e P ok O AR 8 BB e 1 i

COMV 029¥BDIl OVL B esteradt egtadisntusdionp lanet 2 dsta CCOMYV1206PD1 VLP

Knowl edge Base al | rti t _inf ' | ati t )
sucrsfe el a0t BN BSioBGMNHAERD ] WIHOSwrsecerad nggegon
ancfﬁhéft?{agi% j8hL2 that are internationally accepted.

oca

aws and regul ati ons may be added to the
standard rul esfor a nore conprehensive coverage of

.assessnmenf. These busi .rul es.det er.m . .
Fighte Grnal SHIDh GOrastoPa L EN R D SOMFHBG e Y: s displavine
20 afHifd Qéigtaﬁggéfﬁ‘(gpgﬁfﬁiek‘ pPRd. THERLPéiRee HefatodefonM 2 Hiudrescens
the system provides the "business intelligence"
using ®HG wdcipitatpmopdrshgross dansyy fa¢tematioi.on gener at ed by

t he Thesaurus, and then use this to extract the

information required fromthe Know edge base. (See
Figita ol 18 %n)inth8e W aRIDS BAKEE gell dhotving eifiessival dfodiimeric GCMV

Information related to the profile of the shi pmsdﬁt )
CRcineBeadomonas fGioreseensukd 295 ank 43 housapesdndupfen. Chimeric CP

Know edge S [ I: oln’ re:
nal B PRS0 SRS R S PIRUTR! bERGOMR Eimer sopurnted by
acidi |jdesly&io sithe THS tohimeris CPdias ekawgpl mobijitst bempared tmélg non-
users_may choose to access such i.nfornmatjon wher
engineqrp® ild e @vts CCMY EduiLrag L isasies ety 1298 T Sgrtyee CP O
; 9 l ! e 4 is wild-
hop e g SR B P L B | SRR Me &
ty1syGP @dnhoats poshimdugiomt e &uis et typa CIPy4&olouns post fon, lane

6 TR BRpgh o BohopeniatndRE. bhel bty WVER EsE2D: 12

hofiy 1FHuét#B_n""la‘ﬁ@ RYQICTaVIV 1 ${188RT )2 2l hlfsAlost inducticdasddane
on‘the profiles and the business rules, the systemis

9 ialIGMV b22-aD2421)s A8 hotws posisnductionccor di ng to
pre-defined categories when properly classified and
thus enabled to be incorporated into the Know edge
Figﬁ%ell Ligval e S£GUKEIMNCHIBE KE TCIRN 204DRIARKYH VP sucrose
hese categories to identify which shipnments need to i
gradierdr igectiohy: sChimericnEEAEY | R engineerad 4o ePPTRSS 1 PP iR acid

an%?nricrg&glt Fép%ﬁé ﬂZM etﬁ%e? eraéll?éd)l%? & h%l%%%%dsitfeg {were expressed

in Pseudomonas fluorescens. Chimeric VLPs were isolated 24 hours post induction by

PEG precipitation and fractionated on sucrose density gradient. The VLP fractions
were positive for chimeric CP. Lane 1 is a size ladder, lane 2-4 are CCMV129--

(D2A21); VLP sucrose gradient fractions.

Figure 12 is an electron microscopy (EM) image of chimeric CCMV VLPs
displaying an antimicrobial peptide D2A21 trimer separated by acid hydrolysis sites.
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Gamma Ray inspection are normally those identified by

the Ri sk Managenent nodul e as potential risks.
wolaveser478t he degree of risk that will warrant PeUAIS2@040117

i nspection will again depend on how the business rul es

are defined. For sone ports or during heightened alert
The Vitds weret mdatedkfeqmllf fhreoyesoehs upngtHEG pagdipitasian Andefugrose
d ﬁg rdI esil risk potential will have to be scanned
°ng 8™y inspected. At the other extrene,

|tcould be that only highly suspicious cargo will be

subjected to this |nspect|on Cont ai ner _i hspe %i n i
Fighze , 13pi% e HRBIC, chiomagasrami shovenp gakeates of s@é‘% P &31 peptide

when a a r a C
moftiges AR i iR R ebiibortd Fo (e BnobRuRi0RA optide
D2ihe tahRy iseptahtyd dyemiddicpvayei dites by tréutmenti witeatidh ashel AMP

on the advanced nani f est and decl ratl 0 51E}ew ations
perftids pedhbas %b@%&?t@éﬂlnﬁéﬁnﬂ?e?ﬁ (G ?}{ profile

and the result of the scanning are evaluated again

usi ng defined business rules. Gamma Ray scanni ng
Flguredmﬂsammmmgegapm showingctileaidentify aof ANEbINZAG 1t peptide

system o a hetter reci.atio
OGP e LONEG 18R SO ot GAKIBHI Qe oAy AR Erobia
dehaited m@tcleeb te¥ bR ted@hent with acid. The

mobesriee meigiv ad aspredigted ﬁqghm@%aﬂa PeRidRBORRE] y det ect ed
t hrough their nol ecul ar conpositions. This is
especially hel pful in identifying substances or even
Figufe!15ek 2a0iage o bSSDH$H@i G gelpgdioaiig axpryssinm cuf&ﬂnimaxsc CCMV
weapons of mass destruction either on their
CPci doenastibrasetoensTh a2t hoUrS posAndRchigt-o BRETG G has
rLor
e e B 2 S h i AR TR PAL PAZ
PABheml AdbThe dhinterio GPaliaslslovoerimotaliiysmesmpaiidgo trermpinesnigingered

PSRN L o PR Cpb R o
.?( ubQod, hﬁiﬁlﬁ: o¥est CCRYEl B- PAl' gentduid GRIst QRdUcRoR! tiRk 4 is

o detect em no nmatter how they are hidden or
CAMYR9-PAd D4 Hoes posttiaduntios, lavendids CENYEEPiPa2 O hours post

haul t. f t
indagSin o eBe friy S ub 1 ERBA Y b Forbef Ruf et Ty Chv2o-
PACIHESE Eost-ﬂikﬁlcﬁ@t% Uhde ®fs COMVBY 129SPLS DiRArsdst indectiordlane 9
back into the Ri sk Managenment nodule to add to the

is QEW%BABMOWW@ wiductien, llaw tthis GYNMMVERORAY PEhpwrs post
inGiQbBabns 17 HECNSY L ERARD, RAUF pRbd 8RR, ARLIT%: Ccitvize-

PAmtzomﬁt b& iitdtib, @chedBrik wmtre29-PA4 24 hours post induction.
process. Al erts/ Not'i fications - when results of the

i nspection are fed into the R sk Managenment nodul e and
h aly e Inf] t 5
s A, ol LRl o ettt poyyioo-raa
CaMEUDRYIPB, [TV 1e9-Pant NiPuMﬁfseC@achgmﬁrmOnh afhimeﬂ'e CCMV
security threats alerts and notlflﬁjz; ons, can 41
CReanerseied 1B)PXPIFES 8 93BT AR SHNISRNIE RS BeRAdet Frepressed in

Ps?z?{dn%n%? ggﬁceits.a&fﬂﬁllerﬁngL?Q Weﬁegfs'o%ﬁé;ﬂ @t?hblﬁg $oSERdREion by

oritires agalnst t
PEG precipitation and fractionated on sucrose density gradlent The VLP fractions

were positive for chimeric CP. Lane 1 is a size ladder, lane 2-4 are CCMV129-PAl
VLP sucrose gradient fractions, lanes 5-7 are CCMV129-PA2 VLP sucrose gradient
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and those responsible for the shipnent. These alerts

and notifications are used also to update the profiles
wofhodshe74oenpani es and cargoes invol ved. The di PEeUSmI04/040117

conmponents of an inventive systemlike our SAFESys

system are mai ntai ned through data tabl es that

fragtmnsy fanee SwiQ aredaEMRRIZOMRA3 AR slwpseagtadient Fagiipnsagd lanes
are [ conpar. di fferent stages
133 atr%gcmgz;ﬁgi;{xﬂ%sﬁf RN BRI HlcRinst L1 shows, bot h

the el ectronic copies of the manifest/declarations and
.the reports generated by the Container |nspecti X
Figiygdi7as ap anagscpliant3S- PMCTRsRGwing SBRferion 0 i £6MV CP in
: r
Pl RS EERhs, CHRGHI LEMVGERE IS RO hOlfctPH G485 o
20 Busihmasid dtinderotizf pegilei FBR20escphuskedMiyn agjd fprdtolysidsites, The
contrql how_ both the el ectronic ni fest .and th
Ch’@ﬁli‘lcagﬁ has| ﬂ%‘ﬁ@cmogﬁlt}‘rﬁaﬂ’lpéreaetﬁo snoélr'%ngbrfeﬁﬁeélsg'gg ¥Rg VO
CC?\\W" ¢t ?%ne Thg a%%%ﬁ)gaeé Yok %Sd@ﬁ@gﬁﬁ’ecp mdiadgbse idduction,

ypes of data, including text, images and scientific
langad &, wild-tppeoCP delshaveb pagdeductionpkbe 14 15yCAMY B 0 hours

pofighdietabomn et MR IOR BT B PSS 0 "'

describes the data relationships within the system and

_how information is processed using business rules and,
Figire Ifais sancrieqtyantissescppy (M) knesd ebgamsts &CYIVoWPhderived

i \ (oT1] i.fest I.s T ' . I
fof, NG Sy SR o TFE ' R iy GERE GRS R P20
setegtbdriat iacid hgdmobeli vieeh. ellec chiomdricaMDPs wetd lisoldted from P.
container is either rel eased or _held pendi n% further
Jlupraseasns UgREITHE Presipftaiehad suprose fensity f%awm 8 wor ks,
we provide hypothetical exanples: as in relation to
busi ness requirenents, consider the foll ow ng
Figuoeddris an imbgd efeee$D S RACH/BLINANE ek ESAEORALIMeRUEMY KEP in

PARTI CLE PRODUCTI ON. | N. PSEU SREFERE
PSSREIORTEBKPPLICAT ERES Ve R RO BIREEC B Fo IS 2
20lghilb id Bh@MisIlepRA PEFZ@R%HMlb}oﬁbiéﬁffdh@iysﬂﬁ'%ites. Lane 1

60/ 525,982 filed Decenber 1, 2003, entitled "Hi gh .
is Efsideciadday e it €AMYRRPBERAO ihheye poshindadion' ar knp 3 is

ILON The, pr.esent invention provides an
C%IEE@WE%&?%Wt {%ﬂléa]tg’lnoducti on of reconbi nant
peptides. In particular, the present invention

_provides an inproved process for the production or )
Figimesthisaan elpctesn micressppy 8ED) papgs ebehimerip £e¢MVj Y¥[Ps derived

cel hhi2 Ngq W ] p i.C . 11G
i CDu T B B £k b AT gl e
sefgbd aBy 201 hedlyis elleshabhee xhimmaid VIPst vered ésoddtep rfasth P.

of reconbi nant peptides for use _as_ human and ani nal
Jluorrseas dgingd G precipiiaiemind supse dgpsity HRCHORRRR- 100

bi ot echnol ogy-derived therapeutics and vacci nes

approved by the U S. FDA for nedical use and over 1000
Figwiai 21i isnalimdgeigia SDA-RAGE ishesgingregpiessivianf chisieph 8684V &IP in

Psgzlgigp%ifo%gylg i j%}fr?irgsiélizse g&ﬁlg}hélncR%lCl\%/gg/ 15&% hgs2 %%1)1 engineered to

express a 20 amino acid antimicrobial peptide PBF20 separated by acid hydrolysis

sites in two different insertion sites in the CP (63 and 129). Chimeric CP containing a
double insert (CP + 2x20 AA) has slower mobility on the SDS-PAGE gel compared
to the capsid engineered to express a single insert (CP + 1x20 AA) of the same
peptide. Lane 1 is a size ladder, lane 2 is CCMV63-PBF20 0 hours post induction,
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producti on of heterol ogous proteins,” Cur. Science
80(9):1121-1128). Bacterial, yeast, D ctyostelium
wdizesmedesm i nsect, and nmanmal i an cel | expr esBCOMS2004/040117
systens are currently used to produce reconbi nant
peptides, with varying degrees of success. One goal in
lane r 2dt | GGMEKGH-RBBE2® 24s yiotwsnrpost oindudtionprleakict itoriC 63/129-

2x FREF0E BOs prRaReleSRoleliads FOMNET A% SRRl o5 s voyrmpes
indBEbrP NARE 8 S8 SCLNAT637 B29- bEx (PBF20)2@ choufs postTMRAGHEIN, lane 7 is
t herapeutic, and vaccine applications. For ex

I
CCMY 63/129-p RIi20b 2o havey thesh ipdjstipaedans 8 T - EM3/129-
2x 50 RIS Rs R BB CRaL 915 SYSKPR 8305 EBEH0) o4 hous post

indudtigte quantities of final, desirable products in vivo

in order to elimnate or reduce downstream reassenbly

costs.Currently, bacteria are the nost w dely used

. eXDLESS| ; QQ%]%%tde:‘E'rﬁé id ECMPIVIEPY derived
Ih§§§g@?&§§8%g%§§éEH%%Q§?égK§Lthe i al %o]%rodpce . erve
froBh QUMVIE3/qR2udP tisplynfg & éX0oatbinvaatid payimidedial Hepede PBF20

bacteria are often.linted.in their capacit.i t
sergrbeL b A Ay O HIS 1B pABETHREer BELTPPIGOT BT 20 The
chitferi@ VIsRAdrk Y 1at & Ho P 672 %REAR 1éfhe TP bRRFifHon and sucrose

systens. For exanple, bacteria systens are restricted
densitytftaefionatiapaci ty to produce nononelic antimni crobia

peptides due to the toxicity of such peptides to the

bacteria, often le %ﬂ%LE?D@&%M@?ﬁﬁP of the cell wupon
epti de:

t he expression of t ecause of the inherent

di sagy %Eés@ﬂteﬁw'e i E%Svi&gs 4 BRceQSkor BB LxBrRdYf tin Walefs of

of non-"bacterial expression systens, significant tine
fusiordpdptidesc@mpridiny en bersahesipd virabpaptsidyamiga tesoimbprany pentide of
. capacjty of bacterial stens t roduce a wide,range
intgete PSP es b impates Sl S R Eral rhbisEEE Coutar
WeY%Ht,l HdAHN LSS Pﬁﬁéﬁﬁs Bﬁﬁgltygébtfdléé.s T8k PPose@ddidritidf Firther

pfocesses and platforns for € production of )
prdvédes bottegairs!lpapt nudsc aeidsanttacisabr esepn despropessy Specigcally,

woul d. be beneficigl. Viruses One.approach .for -
thq SRRt b s dparReRaT WiBGREY roid Rhpstwet gipoding
a fYiSh ARideSoft BB RedtaEcDEidlNE PicbREbink@Speplide. In one specific

replicative viruses to produce reconbi nant peptides of
enibatiorass tof Heenvevesent timeentise, dte Msprdoseanad ecelf us | Preagiternas

Vi ruses . has_ nuier.ou r : 1.0 L '
e PR E PR ORRt Py RS linl R ARPTHARL cose
strilétlife C Uit iheertioRtdl®) progkiesiuciaiet ache ponsttacisrendoding de fusion

durin? fernmentation conditions, which may rﬁgﬁire i
peptidshol raagispeahiedis! sePEd #nds 3 ISPOPRNEHRFPIIS, FaYSHcaR 1 one
emeofoﬁin%%n?, I1)Ceya| fRra Qﬁicfp%F)HEenﬁs%hﬂ P8y Huttfn Andrah ARG Rnerd1e

use of ’replicative viruses to produce reconbi nant

peptlihd ésventiyn hBs Wrovides 4 pecessfos prodocing fa reeguibiadng pgptide in

requirenents, which_ nmay lead to i.ncreased downstre
a Bﬁﬂ%ﬁ?m%%ﬁdi & By @%Yldrﬁsy of @Pg%}?ea%& SBERET DA TEChdpde of a
reﬁ)grgﬁ Efofl(lt:” 5 ti¥e S A9 EhERAL BlpkRN exPRSsiAE AR RhclEi8SRAT Gthe

d on the expression and asse Lé of viruses
Pstudomanefl kell, hvterdin tioexpaessimtin dle detlqrovidest foe ipwive pisgmbty of

virus (a.pon-tr.opi.c host .cell). .nop-tropi.c cell.is a
e Y}Ffsdg‘ei@“?%%‘éﬂﬁiz’is%éﬂ?g B g Prgicles:
entering due to inconpatibility between virus capsids

and the host receptor nolecules, or an inconpatibility
bet ween t he
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bi ochem stry of the virus and the biochem stry of the
cell, preventing the virus fromconpleting its life
woyels@s7H8r exanpl e, US Patent No. 5, 869, 287 t BCPIS2®4/040117
et al. describes a nethod for synthesizing and
assenbling, in yeast cells, replicable or infectious
viruses containing PvNA where either the viral
capsids or the RNA contained within the capsids are
from a non-yeast i ridae
or Bronovi ri dae. I%dmeverlﬁgﬁﬁ?gﬁ%]géwgggﬁﬁ%gé not
over cone the potential regulatory hurdles that are
n Y
oTHCEIER VB 80 BL PRAREHRRLE R EETLUER biifhocic acid
commbownaghﬂgwe fasiod usdptide off art maﬂmeriMappldpan(ﬁ asrehembinant
been to use virus Ilke particl es X . neral
peptitcapdicdatieernhe tidiesd e Proges4opry Eeaaeb nt peptides.
"capsid" that is assenbled to contain the vira
PP ESSC i ot 1 om 1 he. i nch vl dugLLy xpr pSSde,
capst §8° Oﬂn{}\?}th hs ppe 1c%‘l Rroyies ?apm qore &Xpr féor Jgg i a

prédéss( fdr'br&ddéﬁlgaﬁfﬁﬁlﬂbsl ¥y expreEsidigf MeRseptide dusadtts Iadac@fahedral
he cell after isolation and purification ("in vit

vnabgemmﬂ yFhe. experssion yypieslysicstssinat sl grestrug dike marft&il% (BLP)
m{harC%ﬁt reconbi nant pepti de, generating a reconbi nant
viral" capsi d-peptide fusion. The fusion peptide can
t hervibgeexpi eépseldssifiedaintelthoseantth hetiesll *Wmna:sjs @nbikehedral
in vivo_ to formreconbi nant vi rgﬁg or, virus-lik

sypaetye |Ganeratiprecogpised sEsihmernheingisrdciys: ﬁcq;glye%rar}élncludmg

’3 2 ] = 'a € eJ % r'%jv "

1 (%é%é]-@? éﬁ@ié? 91E§&“§eeﬁpié g@-l«%?l egixnlgﬁr {CE lS| ﬁd I%elﬁ nlat II]IlCd )
t I( ﬁ l l .E”’ O Ildll ]BHE)IB Sth@,l U&nﬂé(prm r(mCllthIg
f us ed

ot POHO Ghape: AR e, o GRertprd i bl Hehuing rod
cy ﬁﬁd@éal ’an}{%&h&ﬁodsg(ééf&@ifhﬁﬁ 46yl & ﬁﬂﬂor]iﬁgﬁkontam surface

expreSS| on in plants of reconbinant, |cosahedral
projovipes, svwok as spikesrargnobs. hel i cal potato virus X capsids
termnally fused to an antigenic, Staphyl ococcus
aureps peptide, with in vivo formation of reconbi nant
UPIG9%Particles). US Patent No. 5,874,087 to
Lo rrdn@s;ts stibodingksh A e ineeionhibhs apHpelagidisetnease of the capsid is
l.an
selyF ARl a8 b Ve ERes it & BRinCly Sose OB BnbARlony.

InlRine lepBbaiahdny, tAe taperl 4eipb adid, sequiaite adll deBeleand &ongthewtpsids
factor, or antigenic peptide. A vi ru . selected f

Ofteﬁétlﬁeﬁhé i are agnaRadral Propes s angther smb Vhe a@smgﬁamo acid
seggsgltglg iHShe s%(lf%féa' H66"R b écgso&t ﬁb&h‘éﬁﬁl GRS NRUSne %artlcular

e encodi ng sequenc e entire engi neere
enghaidanentpthet dupsidi anigo| awide xguessedill bepeldigdefrethehe capsids of

. rec ant .virus,. The exo e ous pepti de- ncod
icasB SR AR TS, HH SVare 1 A10GTS B ELafe SHal Caggld wil be
depivbd 3 |aﬂ°ﬁoéﬁﬂ51hfa 1 $RGOHoP G BHHHS nt‘éeﬁlantét t BSPESAY 8in one

een made to utilize non-tropic cel to produce
eniadiment) the viris iss1 \hnisenfpeimusdb emm@e for exanpl e,

Lanmb_ et , J .. Mirol. 1349- 58
doscansrill: aket e8idol iFosftebial EhisP 45 C byl W?lérous
rb{éﬁf' %ﬁs%ﬁé RRhAD ih GBbsahlrhl \(EUBiS) SRRBIeHS. DNRIRE NRbSMedral

fused to a heptadecapeptide, with'in vivo formati on of
capsidsisan bddsllb ap1 foc Eeamplewitle B subunitsifowaing ereh triangular face of a

f er abl
cofo 1 GRRE {90 ol KB o Ry e el g PRy ie,0f tis

forei gn peptide
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insertion without disrupting the ability to assenble

into virus like particles than a native viral capsid.
waéhowroaat7s vel y, the non-tropic viral capsid mapCias2004/040117

better characterized and understood than a capsid from

a_native, tropic virus. In addition, the particular .
smal jiivad strpiite 18 ot basteyigphagsedyd dtu dMamnhicopabedrad (vings |capgids

by Wi 8,9 R0 et gl o LG ik
antipraplivdeight-sitandefiebata-bheel oltingiaetit! Thedactifiped wedgsshaped
1 BRIREENE S A B B8 i b8

C}%l%lf)/xsoﬁitfhxé 8theRSTHRRS 416 @lso \tivh UBRServelUlhaAke1iR6d ?fe;&gﬂ&t&&'% #d B),

ave reconbi nant peptides of interest inserted

ong it hetwern hptaloansl ledftald Hbe oiheubetweccbesall end betalbi nant

vir apsi d- peptide fusions. The.reconbi.nant ,virus .is

e Ry ERBRY SRR SR M ERTR Ol YRS oy
exBGdiby @huddirep of e §:5tit1 thid@gh @sd meRblanaNaurdnyl WARK the particle

infects other cells. Utimtely, the reconbinant vira

beeqipesi epagrdpini @ Eipfdueivstepedepived fiioae the eahl membmnentSeposg.: AJ

I . ' Parti.cl.es / ial.
B8 L0, 0B Do SLISRERF 1iFl58 (LaBAFh 3G}  gporran
R@Wdbsteeiéds.)i (129D el viepedin @f donba(Acydedhid Preds); DLD Caspar

reconbi nant peptides, bacteria_have been exam ned as
(9808 Breppr o 35103 R Ggbprend volrdiar GPO DI Saritg Hashorahmp.
Qi 91D, 3 1Veiks EARSYRT a8 J9478N 1 blsoh! (£6b6) Proc.
particles.  Researchers havé shown that’ particular
Nawl Hdad. Yppie GSUrds:27% apd I dehnsbt iodii Spec@8B7nadlo/pBiai.i 166:665).
inserts can be transgenically expressed in non-tropic
ppenterobacteria. Resear chers have al so shown that these
"¥P’si ds can be -assenbl ed, both in vivo and in vitro,
t o f\orain taxenmmies kscpgnizd dhesfligedg ftoa of aaplapsid8dd-particle
Shi re et ah, Biochem stry 29(21):5 119-26 (29 My
‘30) (in vitro assenbly of virus-like particles from
hel icgahp 1 ORAE0; SIUSAADNA Fits&apsi ds expressed in E
coli); X Zhao et al, Virology 207(2):486-94 (10 Mar
199%3rop H Wiruses) i.asthesbD)Aofiruses;us- | i ke particles from
I cosahed .cowpea chlorotic nottle virus capsids
ekp Q%Q?Jivi‘fuﬁ?& £5IthS @&P?‘&tvfr&ﬁqsét al, Virus Res.
28( 1A . r. 0SS j t .
oot ST SRR, £ NP RHEE SRR (Brocel ARIONA stoge
for bW Vituses, i1¢stheiskRNPa }-stedndeqd virvked;oseph & HS
Savithri, Arch. Virol. 144(9):1679-87 (1999)
(X SHEER VnVBRSes] |- aniatRNA wiold visesssehighi srebwRdiAn geverse

vir Nsi in.E. coli, with in vivo formation of
virﬁé?§?@§1 a?%g%les . DJ Hvang et al, Proc. Nat '|
g

A€ aGrogs VIUSASES 1.9) tHROBKA! detfold visass 1Q8fkth 48)XdRDBES k@Rrse
of helical tqbacco nosaic virus capsids in E. coli
wi t Han§eriPingoVifisesimt i on of virus-1ike particles);M
Sﬁs&ﬂﬁm&ﬁmQQ’ JMol. Biol. 272(4):541-52 (03 Cct 1997)
(expression’of icosahedral physalis nottle virus
capsiifbsds; Bnd. coli, with in vivo formation of
virus-like particles). To date, successful expression
and Setellitp \phagessandbPgtebite vaweashienelnding  Sagdllite nucleic acids and
cap?hghgeptide fusion particles in a non-tropic
bactertal cell has been varied. In general, successful
i N Wishebeds SLHRbY tah at'RSE kRawhit6 logs of aﬁmbﬁ? RkdAll ¥ the@rt and
to noni cosahedral virus capsid- target peptide fusion
arepkaviqredden: Kde, Vap Regoumepitel, et J i \siluseaggnomy: Seventh
Reh%{tq or\hd ?{tgrglﬁi%%é?o%lmﬁéé % 'fé%%gﬁiy(o“afx‘g{rgsse% ! (QHOd)n(Academic

-plan
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reconbi nant, filanmentous, non-icosahedral Johnsongrass

nosai c virus capsids termnally fused to an antigenic
woepisiodet78swi th in vivo formation of virus-IikePCT/US2004/040117

particles). The expression of peptides |linked to

i cosahedral capsids has been unsuccessful or of
Press/Filis¢waer, uBidlingtpn Mass.o XA ethe Wivus iTssoneny ayeb-pagsepf the

Virol. 77(Pt.4):567;7 . 1996), d ' [ '
Unieistinnof | Secsitbn Qi MiBhiobege & - GRtEhOBEy ' Bebldhle at
hit PR RIEHSE (b achREIVIB] Nafikgroup ol e didtheabh-din &'Virus" and

nosai ¢ Vi rus c%p& ds term nal l%gf used to a

"Virst'hbrctipheip e Jepencaey Bepyaer pEihg Natiogel Copter fer Bintsehnplosy
at t t &S | [ ' i

int R AL B R A of M1REIATRLEE N foHB Ibikcs of

Hedlgos@he USabegansdnd of SesltBifinah Sericeal(Wasliiagoa) D.C., USA)
" Het er ol ogous expression of the di fied capsid of

at DERWIER WP BRIGE- PIR. S9HL 42 < h@@g results in the
ass - | ok tn® ehelESids of
and oAt a8 Il BRRE, cHplid ) B 3EILBEE Togf o Ephids o

any pembas dfany ofi thesb sanvathinmadd kéqugness forcempaide @if e members
viral capsid-peptide fusion particles tq,as le a

of (ta 1t T D ST dEorh FoPg Temdie, B3 1 PERETB. e oo on-

lind/ mﬁ%ﬁ%&ﬂ@éﬂ*- (Gedmafibe!"BrAtinal an@ ISR akee debRorfsabf e PibMed
assenmple to the fact that E. coli produces an .

searahstoriliby efferapby the NEBP atelrtp:i swi.1sbi.pap.ningov/entronHugyofesi.

poi nts out, that a.limted inserti [ ZE: il

by T Sreifibpdifons piseded € iR el RE R T taxe
meMbefhthlat Gid SpdcliR Srz# 1edst tdae dofehertbilowing hspt ifuegiiinclading

i cosahedral virus for expression in_ a plant host cell

yeasts, pEmtsrprsisticinglding 4lgasy (v ertehrate pwats; ﬁ@tqlﬂr%te animals, and

hur%?r?esg g.ltrl] itoglg ﬁnﬁ%@ﬂxﬁ%ﬁeﬁhﬁ g:?ﬁ i Shihd8Lid Bl Rnde Wil 8R! defRted from

Insertion site in fﬁe capsi d
meﬁfbe'tsC@iSaiye?i{eadI)qf the foldesingayxar €solg Li Grodp IE, WGnoip AllpGraupel V,
geonetry of the protein and/Qr. its ability, t :
Grau Vo 55n ML Mt and SpietiteHetes affooriserbedingg fh capsid
amifdl Addd @e@en{:@@zil? BL TBELtEd \ﬂoﬁx‘x‘ﬁqe}&eﬁsﬁem §ne JiihSse seven taxa
reference also describes the use of non-replicative
that age spejplixd fori atulsas dne qfrthe e abayesdedenitetlohdst igpes. In a more
peptide fusion peptides in .cells that, can include E.
SPEHIq <_am. p}g{%?l-éa, caip§1di agnu‘% agifl; SE@Yengy will g)e SFlggtgﬁ%rom l.nembers
of iy o8k IOQrGIrOBE At Q¥%ods T8N GrowY OV EedrOFCVEL iafdl FKDiE S\Eind8s; or
system for the production of virus'like particles
frowhemebne phErouy Uis Growe [Yaroupl V1L, endSpicliiel Virusps. afn another

i cosah al. virus,lt is th abj f t pr esent

embaERdhe riedsredt el Profph Lol 26 e
hostryg &kt BedpgidaRqidips eMEse @t FoHn0s vENShetdpid totthecell. In
production of virus like particles. It is stil

.
ongpwbhéimenb; the celbflogsrot praudmyiral pretgins fiprp dhopatisuler selected

. progesses .for the.j . t] | LSk :
o HRERES i NIRRT Moyl S pi
is erBee Monh BYWEME Wath 4 torsm o ddiffewel fandyof orghsnmsriban the cell.

nucl eic acids for use in an inproved bacteri aL .
In enpthers enberinpat dbs Y53l qred g derivad Boma ViR iy fegpism to a
i@t %hﬁé of SEMYARYGEIHE, LOVENTL O eppaiahalhe viral capsid is
capsid-reconti nant peptide fusion particles assenbl e
detivddDfrymraadindsivieh paopismltea doffersti spbdies cfaggassmsiibau thescell.

in vivo when expressed in Pseu nad .
In a specific embgdiment, the \r/llral capsgc? {'Ts%el%cted from a virus of Group IV.

= d W

In one embodiment, the viral capsid is selected form an icosahedral virus. The

icosahedral virus can be selected from a member of any of the Papillomaviridae,
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organi snms. Furthernore, |arge reconbi nant peptides or
pepti de concataners, greater than 50 am no acids, can

woeoisnser7sed i nto an i cosahedral capsid and asgemuiSe4/040117
in vivo in Pseudononad organi snms. |In one aspect of the

present invention, Pseudononad organi sns_are rovided'
Tofiwaidag.nc Dicieraviriges ei ensdravicdest r Tngavesttieni niplomaviridiae,
h [
Nofdg%‘z nan%}lg%d?é i@vz*lvﬁ%g %}'c%vn??zgegeg;gggzgmﬁe Nc%davwdae
Pzwre&eﬁtlae maevﬂw;@dne ChenkPséul G‘mmaddaalahd Satellite v1ruses
Pseudonnnasfluor I h one e

ens . nt
pr odl @eRarieyl %rserpb%ﬁmﬁafp the-gaguense ‘g n%‘ a@ gfom Pembers of
anfﬂoﬁ Hﬁ%%’xa] tF;Q@arg Lpdssrd fok &t gg tohe bfa% REQAMGHM ehﬂ)ohﬂﬁent the
ce typlc are not capa |n ecting the cel
ico“shlmdval r;ﬂﬁntoa]plslspecsaqwdh be aqﬂantbmfedtecmswemsfspcmsthat rsucsr is a

mdighes' HOBNG of dhe B ayrides, ARt ek de Jtpvisigee

NdnoPpnedradrifipPiin. IeQuORRlRMOBShdBlae, t ORy-MidvBus, Tobacco
capsid is derived froma virus with a tropismto a

NqﬁrefoSeV@m Safaﬂiw,;ﬂcmlquaiﬂesﬁgmtrwwd@h eCczzvecMmme anbarpoirus,
T om %ﬂ e or B;*ohn% %}I”zgigel ta%? e'e%qboﬁlrnllé/ E £SOk h%dflall pﬁa%t virus
ISﬁ] 0 a di eren genus O or anli snNe an

spédi\@ fseh|plaﬂt¥inﬁﬁﬁ61ib€ knrﬁm‘@ﬁeudgemm id be ivia ﬁienﬁb@@i‘dfchﬂysof the
derived froma virus with a tropismto a different

Lutgquiidge, élﬂnewgd%sﬁ%ﬂlﬁwé#aﬁh@e%f@rln o6, owovardssdiGuemwiavirus,

Tog];cctoh?\l éogﬁe %rdsnggt@flft@nCaﬁ oézﬁQ&?h@gﬁﬁ%zvﬁ%@ @ohz%vzrzdae,
er |ve roma plant | cosahedral vi'rus n a

Sopandmzmj ﬁbmémddaeerur Brvineviridos advadr &l spmiﬁn dmbediments, the

r|v d fron1the ou el.ected fr.om Co Mbsal ¢
iodpfagl U0 SEES R 6t § RIANUIFIoCHONA YIL SPRGIER IARY'3 o i a member

of M&ﬁ?' fV'tﬁéJSCaﬂlzm@pﬁzdﬁgbogél%mzn%e t RMNBIEIY  Sobemovirus,
i nvention, the reconbi nant peptide fused to the

Tombasatides, air Rrapwivitidag. dntthercgpeticuila peipeditentsstkukosabedral

man _ or _ani n _one parti u ar .
o3 Saty RRssEs VRLbS Bt Raric B opts aBesies it Brn igamerher of
fmﬁf BE0sH:5BAtae, t S8 ef@dPSid- TRRsRF-Iaat oﬂog%mglﬁnwzé UB more
I ke particles can be adn1n|stered as a vaccine in a

parienin copodiman {apisprabadbpian Viayroieles pall S uplent niectious
Vlli%.gt% QClQE at 1t e rr% f an Pzg%ﬂzldgze or Bron%vB*tz' a%efat flqla In a
i'S 1 fie™ROS © WhER PO

oxic ceI nonorme
pattituRr féﬁib@dﬁ@drit Itl(idJ{ffMl oaﬁh@ds ﬂaﬁted ﬂdiﬁ at (oeﬂwpeaplemald &/ifiS or a
an antim craobial peptide. hi one enbodi nent, the

quﬂl?érﬁh PPaHE M@tﬁﬁ‘@éusr 4 @aother ekodivgatatedyisd! eapdiis dpgved
|
ol 8 P8 OL BBt P JBY st moRigg o Phosi i

detiealb froB0an ﬂarizzaﬁsbr BISAIﬁtnoi/mﬁst 4@, mate $peatic e%ﬁbochhent the

| east 50, | ea east 60, | east 65, .

capsid 3 d%vedaﬁfomeﬁpbg@o siteak gge, gan At 3psag virg Ver% (4MV)
L.easle AQR, gk naraeohds. hi one enbodi nent of the

(Hbregg |nvent|onqbthe reconbi nant peptide fused to
the i cosahedral capsid contains at | east one nononer

VIgf a desired target peptide hi an alternative

embqthic (B khedrMByiff COPHN BAHe iRRRtLASs AONLARAN e TR R hd¥@Bells
one nononer of a desired target peptide. In certain

degsmibodii Freenesgmbddimpatpe ivites like patiple{¥UPY br eagel stasture indormed

in s nePCoe0 s B8 oSt of B B oo Bhon€BRbodien, e

VIO b &agfBtinetup® Rldod trchdled Mk papEded of lilteRROTARAN in a particular
enbodi nent, the individual nononers in the

embodizaanantei Reppép of deteresteis| ¢xpkesaedhgn dhe awﬁtheeoii thak@kP. The
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regions hi still another enbodi ment, the reconbi nant

peptide is inserted into at | east one surface | oop of
woheosioeogahedral viral capsid. In one enbodi neRCT/UAR004/040117

| east one nononer is inserted into nore than one

surface | oops of the icosahedral viral capsid. Mre
exqirbssivno systdnp dppiodllst [dees inpy sontpineadshitionat | varat gyotgins that allow

. difi hi . one partjicul ar, e ' r |
i3y a8 1S vy B adsPp QPorinERt M buprkotfon SRRREARs o
hodt 11l frasakestad whidhusodek Ker pag bt edoge virahbatsitsrand an operably
. enbodinent, at least two differ ené0 pepti.des a%@ .. .
linkegs peptise ofningerest: | EB (Veeigh haiFA s Ji ingipde Rddifiopa) viral
id, . cage-or Vil Us: | . ' hj: : :
oss SR Prouf 2R Mudp b SEripBL Ol e NisAROHT Bt Vit capsis
forhn®es pretet Bktentdih degtamthashedB and rellawefot owps efficiant gecovery of
virus-like particle. The reconbi nant peptides in the
recombingEEPIPHeps can have the sane anino acid sequence

I'n $e8AE YiboGiRad BNISP of Qg%eﬁgﬁ'&@ur@% d lﬁﬁﬁiﬁ%ﬁeas@éenrlbly of

the reconbl nant peptides in e surface | oops diff

capsidss includirnfromethreertb abiowtedi0, caphids.c & bn¢ pmbeodiaenk the VLP or

I t ddi t i I [ [ di
coge srTn ey gL Rl ot pecafar SR OaE i Tafod SERK faw 120
capsi®l Of BRMdr AeabodiBER! BachneL P tdapt Gtré@R@l iddludeLat least 150
assenmbled in vivo to produce chineric virus |ike

caprids; atdeast 16(hiat tpast 1qpercat lesst 13cappidsent i nventi on,
Pseydonona Fgani sns e..p ' t: 1 e
B e

anbtBE0shbsnEnt) 6t VIR is kxgossed pe dicf dameegdoadtinyeastthe hativeevirus

present invention, the Pseudononad cell is
thaodha erprdriagrange itdesizd.off An aﬁépaéﬁts&a}a?é freentppwever, the VLP
do§RXtflvE AEQERINANERRL Hnd HARIVIRAP th derAf SiBBlRRertd) for
VIVoO'to forma VviTu i"’ke particle. In another aspect
ex@hplehthepstesené id prodotédoin, a patick formed df coultpleuspsidabet not

pr.ovi ded encodin fusio eptide of ap igcosahedral .
foremipg P @2RYRITYRS e on%”rr%‘ﬁ’?lp e_gf GRS A asef?woac?ﬁq%‘lf?? ogpsids
ca B@f&ﬁ%ﬁfﬁ{s RN B éa‘gregtl%{ﬂ&&feébfﬁ@&ﬁlgg9,l ®,15,18,21,

erived froma plant I|cosahe virus. In
24p27,130c38, 86, 3NHEIETEISS 51,tHe57,0068 capnidd capdedpandds

derived fr the group sel ed from ea, Mpsai ¢ ..

U r 08 SnesmBRtimeRh g SR thecepricd et EJeps gty peptide of
intMRSAI 16 oYk leHbodinten®1Be BERRIEI B resstRithRCANEshedY internal loop,

peptide is a peptide that is toxic to the host cell

orwhairleishofe edemalruntace opoi the YilP.a nore particul ar

enbqdi nent . the toxj ept, 1S 4 _Gr o :
pap ittt of dodsish ey Afsit il heiblfHel M e portioutr
entHoRirh @& o Th\RRbmBRIRhi pltidon @ipicssed oh eplshstawe sorfacniebps of
of a desired target peptide hi an alternative i
the Atnsahedeh virug-tike marishdi fantnotestsnehodapettaphdeash two (difrent
Q £ i ent.i . 44 .
B P54 167 b0 o8l o or v
likieragticle din dtiothedembedshengne laut thesearetanipinadt pehides are inserted
_icosahedral virus capsid.. hi_another gbodi nt, thet. .
inigu s legRichseiHTTResIS PP i e HifUS-HES BRTEC IS de PRSP IR PERTides in
th?gﬁr?a[é %’cg)% r&ﬁﬁ $ab OBl RS nho la&ﬁ%hg%@e.pirp Liffte e@bodiments,
east one selection narker, at |east one operator
ths afimeries] segtierce @$ theaneombingitpeptdes épiliecatfacnloopndifiats.
| east one

In certain embodiments, the host cell can be modified to improve assembly of
the VLP. The host cell can, for example, be modified to include chaperone proteins

that promote the formation of VLPs from expressed viral capsids. In another
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ri bosonme binding site. In one aspect, the present
i nvention provides a process for producing a
woeewsrmie7T418nt peptide including: a) providi ng aPCT/US2004/040117
Pseudononad cel|l; b) providing a nucleic acid encodi ng
a fusion peptide, wherein the fusion is of a
embogiientsi thnthosestll die modified toc dcdided paTePERHYI grotein to more

efﬁ%ﬁﬁt:i eigu[]a%% g)%éﬁrgzgslgﬁ?%ﬁf @1%' ? él&] o e?li%nf ?eef’é%gglgé&?igrrﬁ?tndn of the

VIPé VO assenbly of the fu3|on peptlde into virus like
partl cles; and d) isolating the virus like particl eﬁ
Bhfenmm@@mesﬂqueltq@eenﬁa@agé%e yisek sppid; QrcTQERERS. cag)also be
| t al. (2004
IR PR SR8 it koo
J. Gdn. Vhel. mses@mmme Fot exampilbghfes epnenibriadeced hodiication are

Pseudononasf | uorescens.l n on mbodi nent, the progce
mostn YNGRy 8enesspd o908 i Mgdidnne WP GEET O, A g@ﬁfynéf%ese
moWﬂcgu%&pﬁeC@eg@gd q{)] ARPHd 1ﬁt§1§&n@kfé@1’8¥ dPaRé iR hts beveen

wher éi n e capsi ds areé assenbled in vivo to

adj :mend golbunitsi methecassembbdl prioteip aags. cTesaccomplagho tisr mutagenic
ect of the

i nvention, an, e
prifigh G daER e oA s B S Suep LR Pl e efCheia
bmﬂﬁ‘l |11égl'oﬁgyy ﬁﬂ&la&nﬁﬁﬁh&@‘%@&@& €&l K, R))inahéMClegrhfmuaevith acidic
odi'ng fusi on peptide; wherein the fusion pepti de

glutzmtp rdcidss (]aeuglaast abn@092o ) Walete papierdeesidigy figm the N
| d
o S £, PO DN i

acidl peptide 6dllsta¥gelﬁﬁg Béquched ESrafvet Hli,n oBMpinte blsurfBre e}fposed 1oop ;

Description of the Figures Flgure 1 presents
anchﬁp) wpdidy TOWRALEes OPivesep VEaLsUbRTIL By ?AD terngsBs met%l %ﬂnadsng sites

ant VLPs in Pseudononad host
W%ﬁ?dﬁﬁgéyg%:%&rat es a schenme for production of
pepti de nononers in Virus-Like Particles (VLP) in host
cells, e.g., Pseudononad host cells. A desired target
peptide insert coding sequence ("i") is inserted,
in-frame, into the viral capsid codi ng sequence ("CP")
fﬁ@ww@@ﬁﬁﬂ%ﬁé¢ﬁng a reconbinant viral capsid gene
("r®Re), which, as part of a vector, is transforned
into the host ceII and expresgag’(fl go form rec nmbi nant
capbh @8° emPeinyent THe EPiIs RERIALEEHbIoo Eal PRI YaBgnce
t raniiy
cofid G Bt dntcffle 2007 éﬁé’%@ﬁ‘hpfrgﬁ’gﬁﬁﬁéﬁﬁf ePtdel et Joost
thréé, lat Jeas fovesatdeast fivexoreatriedst soplisp asidstindenglipsilal a spharate

oS e P 3 R BBt B PERL 48 g B i
be atRasylel2 t%?eamﬁﬁle RERGit iy, Rf RastAIL 82 ad, i4 am ¢&!17, 18, 19, 20,

ysat e recovery, e.g., by P EG pr eci pi ‘tation.
30, 45 50, 60, 65 75, 85, 95, 96 99 or more amino acids long. In one embodiment,

the peptides encoded are at least 25kD.

In one embodiment, the peptide will contain from 2 to about 300 amino acids,
or about 5 to about 250 amino acids, or about 5 to about 200 amino acids, or about 5
to about 150 amino acids, or about 5 to about 100 amino acids. In another
embodiment, the peptide contains or about 10 to about 140 amino acids, or about 10

to about 120 amino acids, or about 10 to about 100 amino acids.
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The reconbi nant peptide inserts expressed in the

capsid surface | oops and/or termni can be isolated in
waigislog7498re form fromthe precipitated VLPs. PCOwSe003/040117

illustrates a schene for production of peptide

multinmers in VLPs in host cells, e.g., Pseudononad

hosin ehd smbadimepe s peptides er profesnssopendtly hisked t 2 mrﬁlmapmd

SR AT SR T

coft@B e tEA08 (TW0arSiReE 4Eias. %(an@fiel) emusbcﬁmeﬁﬁ; tHeqieptide &ill contain up
reconbi nant viral capsid gene Each of the

to ahpug 300 paing erédss eEPPIE skl 8@%@ Uipsto O, By U Sieheyt 180,
uer r r

o BRI B pRLEPITRTSF 5P i Ao sabA .o

abdult |1l]!Gt¢’raIp t@na.bo@tnl 00, 6fep td dbvat 90,ns eipttd ahoutssOpradep peabout 70,
caw cag and each of the resulti n VLES ggnt ai ns d

or ypta pouse0, Fg)é,yp,tq ébqv,q 38y qQraip(to pbgutpiQor A tt%la gut P apng geids.
5S40 %@%ﬁ?@cﬁﬂfé cdmﬁ1ﬁaﬁ|£ﬁ)% G 88La RARE h&%ﬁleﬁfﬁ capsid is
then readily I'solate E/)pure form after

at maﬂdi pt Teasti (at teasty Beat\leRs 10, ba; I¢ast B2, rae igasol S, tah éeastL Js at least

25 58 SO e B L st .

leaRd 65591 ©Badi 8! atl1edsPBS ea’f[éraﬁsﬁ' et 99 G RIaBEIT0 MRS acids.
Restriction sites Ascl Not| were engi neered onto

CCMICPng @E@)dimen@ﬂf,he mtﬁSSl@trIV%ené@na‘fhe irepoattinash peptids coptains

ti des
a B 650 PPl e ity bogiment, the
re&iﬁUhﬁath @mldéfcohﬁ@ﬂm’ﬁbﬂéaﬁin MeRnondmer dﬂl&ﬁ@fsirb@ mrgettpeﬁtlde In
(Ascl -Notl and BamA) were engineered in th

centan@, @nfopémen& thayispiidle it domEoS st Olcatisast T ablé’ﬁﬁtu%é%least 10, at
p

lea(se Xpr eg%ﬁg%&o ehm%em&flo%/glaéﬁ &%Ggg({} gi%n.g%%gga concatametic

pe;ﬁtideotcesmae osps2dt  Moummtipesémbotiuett, dhe ifdivideai mofPmhmsin the

been engi neered tQ ress._a no acj d an
oA ppptideTgEe éw?ﬁ@ rBYe C@Véﬁ% glr?BB. | i f%rﬁ another
e %BHB?éf? At LedoRtbitals glﬁﬂierlf ﬁ{sgﬂe&"‘irftéj at léQﬁ cﬁl\é'ts)nfg&l%o&%f the
ane is a size ladder, Tane Is wild-type CP
icdsahedsal pmmls—lﬂmqharﬂql@ nIn d)lwrmnlibdlmemu hidleast pae @Eor@mm ouinserted
post - i riduc n, PE i.s, CCW129-PD1 0 hours post
in { Shrdacele eVlafH% e PLtitle\N/129- PD1 24 hours post

|nduct|on Figure 7 is an image of a western bl ot
Cl§§39ygaﬁgnexpr ession of chimeric CCW CP in

gﬁgl gB %I% ‘{elﬁ)u%f; pY g@gts éha%argnf‘ﬁgd aci g‘ ?ﬁggn]imds can be a

heféﬁﬂbg&ﬁ dﬁ@le-m Tioe i§ hbtraédieedComathe Sligweimdobiidally, that is not
ared to the non-engineered wild type (w) CCOW CP.
dell framijtke spmag spscicaadbe cellane 2 is wild-type CP O

00 o rhe Rl G R0 e Ghoh 3o the Sk ¥ ABSE & bt dional

ost™-1 ion ane ours post
peptﬁdhscitt@mmlr&phdﬂﬁ abtigedi dEpM ARt ptideg untimixashial peptides,
I nduction.Figure 8 is an I e of a weste nblot of
ﬁa@@wtsztbem@f Prequmsass Ehesad; g TERP RIS QL] S Tetvenge; gndor

I e
oo g Hob RS f&%%%lﬁ%e?@*‘%i%?‘i%%@ U,k nveion, e
redomiafias pepstsde 1€b |t]nmapeut1é/paﬁ1d¢msdul foohatad afd amioat Srezpms:nts
i nduction by PEG p pltatlon andfractl na
sucrk %@tl‘ﬁ@gg?ﬂt e P& n‘?u afgyotNAptadig e - oﬁg’ %g‘?’ g peptides (i.c.
t C r n [ LM P
pe u%érso gﬁela%gé%ﬁtl e%%(m?r%rg toﬁgérﬁw }s?a%g&lt Il%szﬂ}a CCN%%%% gqgllaw\?/{mem

prolongation, attenuation, termination, or prevention of a biological function or
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sucrose gradient fraction, lane 3 is a COW129-PD1 VLP
sucrose gradient fraction and lane 4 is a size |adder.
weOeiensre708i s an el ectron microscopy (EM i nmagePof/US2004/040117
chimeric CCOW VLPs displaying 20 am no acid antigenic
peptides PDI. The VLPs were isolated fromP .
activityoinesrcetivs bissogicy! REG YD e2C 4pi ¢rgwiiem, eell csiturepsiesue, organ, or

orspalonbatyBE retion e EbF oA P TR eiqs e
ﬁ%&g%ﬂmﬁﬁi‘ BRI &S E8Afectelt nhbro- ARUnHB-MRBiSesP RS kwhich, or in

I nduct1 on. imeric has been engi neered to express
comjnnetivni witle Mdmha rthqo'emﬁrfomr@ ADABYILY.r 4. gremogép,a@@r@dtrwductlon)

It
SR B ot SoPHE Rafhn ety e hergyyones.
attfé@{’éMtsCﬁ’eteﬂfﬁﬁﬁ ahdirépelasisy e | adder lane 2 is wld-type

0 hours post i nduction, |ane 3is wild- type CP 12
hourBé,OﬁétéYe peptides inghyde, bah aregof Bmjied &, wige 1€Fmﬂﬂ4?aﬁfé)‘{?rl§PtldeS

t |
RSP Bl S, B AR B8
1mhﬁﬁitiﬁlbtiﬁlﬁtor§)§insigﬂalﬂng GadNG2en] ( BAARiudliéh Liephidew S(egastpeptide

i nduction, lane 8 is CCW129- (D2A21)3 24 hours post
hormeRFst | IOk | Hile TGUIOHARTRAIESD e A‘ﬁ) #egBISh s aBlggpmist

P Bl R, Pl i

(e.ghitomec,i tioGAMY ofCBsostatigi peptdesd stah wmmsis taxi@6 aadiantmicrobial
d, anti m crobi al peptide D2A21 trinmer separated by
Peﬁ’éﬁ!ied) hydrol ysis sites were expressed in
Ps e gl QeRIBASH dpHabE @i, behiafehbC LiMifda 108l §@§tﬁke@t§ﬂers
hours post induction by PEG precipitation and
foldmecpéndidas éelgo mesuwo@eménguwyn@rcaw &rmatiph eor\getention of a

o T JESGHE b TS0 Bbd

adﬁéb@xfeosgﬁpﬂde%dl @MNtadheseh-bRSotink] @@pt@deljz inBerdatid| peptidep (e.g.,
m croscopy (EM image of chineric CCOW VLPs displ ayij

peahdeaﬁmfaﬁa@ﬁmn lenpdspiierls myppostrugtirenand SaRHHEWEE- wﬁﬂeo al
ydr reei r )
el (YT Bl SHE 10niS i O |SRERBHES LlehSP Br nano
strdlennfs); Yantl rpge-tabviaion qreptifiésglerse, 1baddrpeptit 6F pre-, pro-, and pre-
chromat ogram show ng rel ease of AMP D2A21 pepti de
RO gn%p@ml%qs» Y- VLPs engi neered to display an
anti i
(fgtzﬁ SI : én@%sgtlﬂcqil?del) S &AB ﬁekl\ﬁ"@ Q&’i’hﬁlg %ftmnea‘abgmmase

cl eavag treat ne aci d MP peptid
pepedds; Iaamlymotpépeldas of tghattmithyil-tRNANn setigitaresyr eddalygonpepdides of

VLPs. gure 14 is a VAL I\/E]ﬁ{h%ph shovvln%the des viral
aspaigft |Uia§? lasssioRlape goPY BerRr SN9CHT Bl doRY (S, Vira
ca&wtfzs%eﬁld\égpsﬁmﬁngg nger eflet RoflhaRhRVANIRASd Witk OffivabV-2A]

pepti de D2A21 triner Separated by acid cl eavage Sites
catayyticr queptide;t matriy auétalloproleinasd epeptides;weinghtcafadytips metallo-

R%r edi,. ted for the D2A21 peptide nononer. Figure 15 is
OUFAPTPYEEY of a SDS- PAGE gel showi ng expression of

chi nByei gepidddanCdisd be E§%1m@m§ﬂa§esf happsRseenfelaked pifided(e.g.,

hour s post i nduct i on i meric has been engi neered
antigenax wrrélssepﬁlda$, xanlsfrelaéth peptdesaiergo ALY delalst ingetides, hepatitis-
e s s it i AOR G, s e il Copelt® human,
animal, protlst, plant, fungal, bacterlal, and/or archaeal peptides; allergenic peptides

u-,.;

and allergen desensitizing peptides).
The peptide can also be a peptide immunoregulators or immunomodulators

(e.g., interferons, interleukins, peptide immunodepressants and immunopotentiators);
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wild type (wt) COW CP. Lane 1 is a size |adder, |ane
2 is CCW129-PA1 0 hours post induction, lane 3 is
WQeMEHEA27TPAL 12 hours post induction, |ane 4 i BCT/US2004/040117
CCW129- PA1 24 hours post induction, lane 5 is
CCW129- PA2 0 hours post induction, lane 6 is
an GONMAROp&phided . 510 Slilnglep‘ﬂﬁ‘in amtﬂmdiasp singleaghein7antiody fragments

ggk%ﬁ v qa;?ggozﬁ}g?ﬁ {l?}B i {)}8 gsg k%t?gﬁ&pé q)@h? é:haln molecules,

anfIN1 REnWAShalY HOKESes) O8dmAilWelctdO Antibs#yelidk bf heavy ch
CCW129- PA3 24 hoursepostmllnductl on, 1I ane l%& y chain

maBeviles? singlaschginhangibedy demaing dindtmqiﬁcu1¢8aﬁe’ 1320H§, CH1-3, CH3,

CrinASg: RE 35 S PRIDET TRIGERIGAC pbifs biiibie peprices

mitivagEbodies® MMRHcR fbﬂncﬁh@ﬁae@ﬁd@@@}ﬁ&at%hptéﬁﬁlﬁ&a%ﬁﬂar and
CCW129- PA3, CCW129- PA4 VLP sucrose gradien

celﬂ ﬁ@réaqedﬁ@pmmf@mﬁ,cre@@w frgmneaty iapfidyaer Qe&r@;épﬁa@fgg pgptides).
poea s Hepdds fubiled 98 h enfin S AGERARIGE U EDTEE ihilior

peptide (8. gpaatpasaslibstraten albylnﬂﬂiﬁom; pmtqﬁn katas@subatrates and inhibitors,
fracti onated on sucrose_dens gradl&tfa@The VLP

flupyesequcgResopmIcs-PEey iransler- BFbtids cRgr e S She 1 is a
S Zg:hleﬁ%gﬁﬁe ci 380 %e a 3618 s dib! élﬁ-tﬁesl%ﬁgsgomst and

gradi e ractions, |lanes 5-7 are
anipgonisis(e. ggrcaehuhmnsﬁ dam:!rplnns, oréxing PitgHary adcreflal‘e:wlm@ dofigating

VI ose ient fr i ons
beplidion SOMPATCURES SAVo BED 1o BHECH, RIS Beang B isgsy and
tagomBt ti8é hBrme- rRIBENM ) PaR¥AE SBH AtdRfine h
_— |Omsrs)| % CPin P(E)e%lili:eonnnasf ?Sorescens Chi R%r Pf:mones
mcd)@Wgs 2@R lawylibse angmgnﬁe%r bmdvbmmsp realpstoning) cardieracitatory
tinmcrob t de O se a .
nefiaufes ShEhbuh LRk o RE B Ao R Begyorin-
releRAP PeplddsO ditfereABaticdN Fabtef] eénd&r}blﬁﬁ W@ﬁdc{tﬁ&l)nsc@ﬂléeﬁﬁhlms
Lane 1 is a size | adder, | ane 2 is wild-type CP O

eryibigpaichos rexpiing falbele- stigyatmgihorppnes, ga}g@ﬂtﬁgaﬁmnh@w@gons

ang 9 {lc %Eﬁ:{% tldésar@ %@8%?@8&?% %g{% S BQut factors,

1nSulIlﬂ5LC ﬂdalliﬁhnsl:l kittine, 18ptirs, alipotdopizt oAmOhes| olatmpynglki))rmones
image of chjmeric CCOW VLPs derived fraom CCW63- g gms

mejangey ey SHRUIDE BeRBcH cIelaiinSy RAEBEHE RROGEPY el
SRRHIRE s e ¢ dkRByroid

neer e d?}gso Fl%t ed a{‘Hrl% mg%tgé&wu%ér’ eg%}g%@ﬁ%sg%g &%&%g), pé oid

hopmewdsp iplattraphiesn prelactinss ecldrins; sacrdtinac s¢rotvairisorsleep-inducing

ol A8 5, BIERS 0L S5 PACE SO 16 01655 2,
ur(gcghs!’ﬁ%I | GadoebiE2 SnfeRtikias Q}%ﬁfése%'s%g%sﬁﬁ)zt Q §ePLi8ES cokine,

amno acid antimcro |aI pepti PBFZ20 separated by
champldmb,yv:iqulu;ps ewd giroeeptor barmorte eteasing jand r¢leasaranhibitiag@eptide

(BN PR o P S8y SPRUTE Forio g irai g dhgre-

rel@bs%?g FRfbrd gakteis Gﬂﬁultdrggkpﬂld@,g sﬁ{n feltaBmp ipeptideyMgdflaBstropin-
derived from CCWI 29 and di splaying a 20 am _no aci
relgasingri hormbnes gemh d@nnm@elg@w dosEoRsp, defeipizing hormone-
dr ol ysij |tes himeric VLpPs vere i r
ISXSIW ug} cens urg?lﬁ% {Te?eeag}% | ta§| on egndﬁge{lj%ioc;ﬁg%ﬁ”%mase
intgBitmist faclor GldcRtdink OfiancFéa@taflﬁs ZrolastielcasiAg epfidés, prolactin
SDS- PAGE. showi ng expression of chinmeric CCW CP in
release-inhibiting factors; somatostatins; thyrotropin releasing hormones); a peptide
neurotransmitter or channel blocker (e.g., bombesins, neuropeptide Y, neurotensins,

substance P) a peptide toxin, toxin precursor peptide, or toxin peptide portion. In
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Pseudononas fl uorescens. Chineric CCW63/129-CP has

been engi neered to express a 20 am no acid
wanvisrmet17ebi al pepti de PBF20 separated by aci dPCT/US2004/040117

hydrol ysis sites in two different insertion sites in

the CP (63 and 129). Chineric CP containing a double
cerfairs embodi€Rnts, 2xEPtidé\Joxtiasonthimaero Pedminptagidsn Tepn precursor

SDS- PACE gel c ared.to the capsid, engine
PGPQB% gglg l-’)g &op@ . i §90, 1% TC@'WTQZ@I%A?E Pr { agqéatgrgmnot been
conRERéd Qﬁgoéiﬁf&%.laﬂtidnﬂ BoditiéRidnAded natlvanexia silicture, such as, e.g.,
CCWG63- PBF20 0 hours post induction,lane 3 js

by GCHME IPBFA20canfightation ipdeaing rigertt (@, 3 RAide jsgmerase(s) or

.CCOWbH3/ 129- 2x F2 h ] ' :

PR P LHGR o) IO S RO R it SEHBIS, O inttRREng o D-
corfigufaticeMyan kR acd(6), Bic6n) bydadtiouros apgslizingaigent (am, a peptide
lane 7 is COWS63/129- 2x(PBF20) 24 hours post . . .
thigestetasei 6h 2 peptide digage @@Mﬂsﬁlw&szk%mamze%fb OhéHpL) that is

coiBRof IGEL AN ALk, COWB3/ 129 2x(PBF2D) 24
our’s post ‘Thauttion. Figure 22 is an el ectron
m crosigopsptidEMoriiomgeanobe ¢hé timearc oxXChvcliPed @digpv end poly-

from COW63/ 129- CP di.spl ayi.ng_a 20, an.no . acid. .
PeRiEiPRTHATS gppttﬂ&pctomémg%rf%ﬂss EiS%PB]F%g} B%P@S jiggins include, e.g.,
| Vogdafoxdhd €8hd ihd)S @hlokABxiBk,! EHnbRkinEAP&dndrdi6ans,
agdg%%ﬁél?zéﬁa%o'lzﬁg’c%ﬁngﬁdg&\}iﬁ% wer e }i(sol at (Ield f}c_)m ,ns
insBetblon s e swegatoxiss, mpsPECH degreiygiting peptidghdsapoidns sarafotoxins;

ity f A t] . TAl LEDDE | | h .
e R
an&)_@gngg tekid fusion peptides conprising an icosahedral

viral capsid and a reconbi nant peptide of interest,
The Themeptigegen dlso bes aymeidblisaei ad; disagtonttelfadepentige (e.g-,

n [t . i , . i .
RSP iy TR R o Bl Shppal ot
cell wah&esn picdvlatieg drasiéiniiag peplides exbdcailuddremeatrixcpeptide (e.g.,

constructs for_use in theﬁgrocess. éfecificall , thf )
adhesipsnteleshing laRinies; PRAGIIRGAEA! X I@Hen-mlﬁotﬁwea ide; an
oofSLORL IS, SRR, 4 LB R Emh B pepice,
am§hedi formatiaibook niepbsitidn tinkibgoe sgaptides)y entjpimmg tpeptide (e.g.,

Pseudormonad cell is Pseudonpnas .fl uorescens. |In _on
g iEHAN{OTRE BENPPERtTCEs 1THG HOPRAart | § | BECGaneous

ugl - { HEQhoRk-$6latell Pebi@ss, cell-

peﬁgice I igg’ g%c?lgi %ga;tlﬁ?%it%gs’eaﬁ%%?%@?heff usi on eg)télbde of
peameablosphidel, abnavpisig cantdyrhans contylakinst myeln Bé@? Piigigpnd

can in one enbodi ment, be a therapeutic peptide useful
ohegH- human and ani mal treatments. The invention al so

Pr ovh defaif dMKRESnE, Ohe REPEUCOHNtetedt S @QEBEMBNS t €fet dellted

in a Pseudononad cel| by providing: a nucleic acid, .
virehespdidn P eatiflessinay bp either dativg omsyngietian feavengs(gnd deirgoding

an_icosahedral capsid; : 1hg. [ id i
oSSR SR SRR ARG R el o e
mdEfiéd RAOX, das cheifely Artificv) segwediold yf aimindacifisiateoencompassed.

peptide into virus like particles; _and isolating_.the
Thej seguencrk ef Frer pudeie god mplcodpBrReaditsSIOBOMIROEET |sgiuences
. r \Y; .QVi .
BRSPS LR SN, SSaufSUaRIRR e ds oftocs,
andapiy e 0k @l ofsahednal orcapsd chtindl ar rawionbinmdation and/or

peptide. The cells can be utilized in aHHoch for ..
fe%?ﬁ%ﬂ%%%gaﬂdé@ow}?@éﬁt anﬁé‘ﬁt jepegon process employe ée- applied by

human agency) to obtain the nucleic acid molecules.
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Viral Capsids In one enbodi nent, the invention

provi des Pseudononad cells for use in a process for
wonrodwe741g§ pepti des by expression of the pepti #eTfussmd 040117

to an icosahedral viral capsid. The expression

typically results in at |east one virus |like particle

( VLAheicadingsequsinke ca bes pativeaeding setpasse forctle tasge peptide, if

aV%’;Eaﬁ’z 1 abmt ;VU]II ?glé% %%8%%% Ir% Pr‘glpg ﬁ%ﬁ@g‘}e g ;t%]ah 2% m(}gen selected,

impRRISENGWpHmicEd fr Uk g theL @M Preshiof ks cdlE dBBENantle, by
y‘%uay -1sonetric, andgt%em nate or "tw nned

begy#iaglthe squertol glpsighe spdon wsel prefivesicd, ofaflrmﬁost species. In one
0 e l.ydj
rr{l))%ﬁ% %Hﬁg)&w ’f &ng ors niﬁgéé:%%clg ewbg g 1S, g.ﬁd the codon
prdfedeheabf A thkkﬁ‘bé}g nsadkencmlrco ﬁ@krduﬁaknheﬁr&d:sfgnh@mmnh dhs pignal
any of which be tailed and/or may contain surface
SaﬁF@f%@Fﬂ%ﬁgqﬁggéﬁq%§w%p|kes or knobs. Morphol ogy In
one enbodi nent of the invention, the am no acid

ArSROME Pesr s (pg}gmg z'ogeé)s sel ected fromthe capsids of
avin

viryses cl |f| das y. i cosahedr al i .
o DGR GO0 R BN AR o o B el O SHebfaPsrign with
a ﬁﬁﬁl UERGE Wil arﬁ%eﬁ@lfeﬁﬁé’éjcéﬂ Basd18es &R BRosOfthRNird hht@enic
that are icosahéedral proper. In another enbodi nent,
pepiides ©4 pyindn ammmaépat@osmma wcludutgem@ltle@a agenisy parpsites,

the ¢ sahedr al se In.one arn
catdit shtb et o for EASRRE Ao S BRobfhiPagellF plsbgitle me
viRiIine€ FRebrb ﬁ@(ﬂb&tﬁ@g&l@ﬁﬁ itsttorefe. 4. cOSANERY, @hd(ﬁbﬁ;lﬁt; et al., of those

viruses. However, in anot her enbodlnent the vira

ag@lﬁfbsﬂ@ pathogepic eganis may erlgmt A0Yilevss o sdviance irq) sheygmay be,
nf u E a on n
caneFEH S O, Pl RO e B OB Ny onc
embodihert,ahs aﬁltsganic pepoida hs&ﬂi cahtaini anUEpHSpiRraENino mdsseqhanﬁe from
nuner ous protein sub- unlts arranged in i cosahedra

thy pABPEIIC YRRREE} Y AgLSIYROd ileagarb@oquppleaa&yﬁlasa@a%ﬁ%eme will

f
o ot B SRR b j2UNONE 8 KRS EnEy .
onk cemhodgnat dherpipsi®recapbindnt Rppdesent dke partiofes chi be pedd as a

vi.ral structure.is e. bact eri ophage 0X174. Many
W%%%ﬂ&%ﬂ%%n&?a@@%@ Ocontain nore than 60

subuibleShardVBRY a&ﬁg%ﬁicq%pﬁﬁe hfag)%fs%;ée&h i wﬁﬁ%awm% %ﬁlltmg
an antiparallel, eight-stranded beta-barrel fol di

vmetlfuke pafméesmanlpfredeva‘smaltwéej@léfema peidicenicopdptides. anawrtlcularly

tgg?%h 8? g gls g)%h e%ﬁ%e@epﬁp??g&n Qﬁ@? \Zan:?l}lg %g"il%eglct %!Eldes will
allC@@ sgeoed finP Raplatlitg ©F epiises isth &He AaRb haflogeRideagesit. In a

bet ween bet aC and betaD, the other between betaE and
papisutar, erﬂmﬂémelpfegf Vi pudieentigenicepapiida formate dhe yapieyy antigenic
0 I C
peff e PR e GRETACHL R, Bl L0 (MR Bilpecni
agptst fozl @cab@ﬂ;@ r@ﬁ’etbﬁﬂts&dmé nmmsﬂ)dctﬂsﬂ bivdsl @athosiens] v&dvars, or
fromthe cell nenbrane See e.g.:. AJ Cann (ed.)
2epo s 9f the 53BE PRSIES OF d%qr@é QPE‘é’FeS\ﬂf ks BEF EeABRdeni ¢

Presg) $

Enoy s aratnrnl, PERale Mg abasl AP btiohe Wfhjeps one of the
follawiQ) griues hPacteda add: M@&pleﬁhﬁ fgenpamchdthgl bidt wgt 11m1ted to,

1962) Cold § Har b
pa%hoger?iz: Bacillus s%rpI negg Bcrzczﬁus anthn;%czs Bartonella spp., e.g., B. quintana;
Brucella spp.; Burkholderia spp., e.g., B. pseudomallei; Campylobacter spp.;

Clostridium spp., e.g., C. tetani, C. botulinum; Coxiella spp., e.g., C. burnetii;
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Quant. Biol. 27:1; J Ginmes et al. (1988) Nature

395:470; JE Johnson (1996) Proc. Nat'l Acad. ScL USA
wo20Bhs74aand J Johnson and J Speir (1997) J. MPCTBIS2i04/040117

269:665). Viruses Viral taxonom es recognize the

foll owi ng taxa of encapsidated-particle entities:
Edgavdsiella spipr.uags E. tarda; £iierabobidn spps egest. cla@aggp Enterococcus

Vi 1
! LB D TR Pt gk PG <.
F. Sﬁtﬁblén.s(zs") HatimapliRe pp.Ueas, M.t mfmanzammmdla sgp QUengK

Viruses, i.e. the ssRNA (-)-stranded viruses; Goup
preymayieg; deegionelle sppp L iRIa 18P+ (% i MOBETIOSMHFS PMgriggococci

oo CROGBRN L B VR DR R Mo P i AR e, o p M

lepres,eVls subercafisist Pheurgosdcti, 8S,, szm{otmﬂ presmeniaeNPraiddspnas

and tellite ages and Satel|ite virus xcl.udj ng . .
SPRBa £-&1| -t AT HRIEPEr ge %@f’ﬁg S8Rl i Gnl 0%%’@?‘)5 6?‘ et ng”l'
Sabﬁr%?%llﬁrsﬁgv‘@ 4., kn dtﬁaﬂﬁz?ocggcﬂréﬂggaé % SKidideus; nSt‘i'aQﬁococcus

and are Tevié Van hortel et
spg. emllm;ng\xﬁromp AT Sreptoeneci Mdﬁytkeﬁmmomcm he., S. pneumoniae,

I nt er nat Co tt . T f Wi
S phesirn Viaet sob: &S eng Loy, & S oldas; and
Ye)@zﬁzu% ax ggm?éesw@ by Raeeolitich @Mguy BRE I bYst Q%er#@hféﬁﬁh%r but
Crobni o

& | munol o artment a
nohhmpiesi ﬁmmﬂwgfmc n‘l‘:"@mfé’léa@Pu s:Beml?uS\ﬂppu Ssepsensim. e.g., B.
dezimatlc}zp & (9 dlzc% a.spp., gﬁ.é? ?Zg?ansh aC?c?a‘&pcfr%?rg L g? n%o%czd o'Z'st spp-,

A6 Gy B
e. Bl Ot Qﬁihﬂz@i Q@Mr&d@fc&fsml.,wﬂg.( WCBEYfonhaksh elibaplasmalspp., e.g., H.
Li brary of Medi ci ne of the National Institutes of

capgatun; yid peEoNISY SR af-Enenicigfckiieal t h & Hunman Servi ces
(Vaghi taﬂbo%mgn tﬂé’%ﬁat}ﬁg 1}1«.‘[_aa ent(s) will be om a pic%tlst agent

http/ VWWW. NC mn| /' tax.
1ncaudmg, ot bt deajiseintoe pafhogdamc cAnmehhenm/chlmhng edeenﬂzealzoleno 8pp.,

[ f, an nber any o e taxa. Amn
”éﬂ,e fl S§ ﬂ@gﬁglggafs@ @f@ﬁ" a p1.> K& nér(% Z"tlﬁ Respor idium
sp# a)é% ngy €9ﬁlu91bt@cfb§‘ﬁmfa SEMeﬁﬁ@lztoin?tl sg)g» @%e @tzmréﬁ‘fnalzs

I'i ne *Nucl eot i nbank
Eﬂtd?o@tteaonn 'SP dhaﬁiw spp-ueeg’, Gelovibbnslsofparh espP’u dl’ll@dosporzdzum

lity off t h | at . .
PR (B PGB i e WO ETe r Ro PRI Pogale oo
Ta@&;ﬂaﬂh se.4 B LARS] shdam pehRGhE sSEasIeNTepMdl  be

sel ected fromtaxa menbers that are specific for at
| eadn oppembéditieat, s pa@hagqglcwgsmt@ wfily F@g ifroinne pargbitig agent (e.g.,

TP e BB R Dyt DAL 3

luRbiBestiae Wrachie g2 Bsh.d e DD Rédifler3 B€ USRES coMch | spbg e.g., O
sel ected from nenbers of any one of the follow ng

vopvylus; Sehisegema, spey dirfehinella spup &1 (1} spicylisygnd richuris spp., e.g.,
T. trichiura.

In another embodiment, the pathogenic agent(s) will be from a viral agent
including, but not limited to, pathogenic: Adenoviruses; Arenaviruses, e.g., Lassa
Fever viruses;, Astroviruses; Bunyaviruses, e.g., Hantaviruses, Rift Valley Fever
viruses; Coronaviruses, Deltaviruses; Cytomegaloviruses, Epstein-Barr viruses,
Herpes viruses, Varicella viruses; Filoviruses, e.g., Ebola viruses, Marburg viruses;
Flaviruses, e.g., Dengue viruses, West Nile Fever viruses, Yellow Fever viruses;

Hepatitis viruses; Influenzaviruses; Lentiviruses, T-Cell Lymphotropic viruses, other
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Goup V, Goup VII, Viroids, and Satellite Viruses. In
one enbodi nent, the capsid am no acid sequence wll be
weebwsmeedsf r om menbers of any one of these seveaTwax@4/040117
that are specific for at |east one of the six
above-described host types. In a nore specific
leulserpind i Yituses; thii@rv&@apsmuwm r@mlécpma\smq@ﬁen@&lm tympe Vviruses;
Pdﬁ% yxgg?gse[s),r Ioe\rg 838%6% frugi p%lf lvilc_t;%r.lsge%{)[ I!r’adglgsgl’lerggvnuses,
PnéuredRiaiys, oOBendef visususp Patvovidusudp Pidbriviaies, \d.d., Guddioviruses,
Satellite Viruses. |Ih another enbodinent, the viral
Cogsaskied Visusss| deqhemingsesm Plsmmyaliis o rvigses p Rpginovirpses,  Other
Enléh s8R gaURNCCVEANa Bnfles | VER A Yihules! IFaHboRfuses;
tropic to the ce1 In one enbodi nent, elrl
Remtuses;clagjg Qo]lt1airu¢m,ot©rbtn$1r1ises1m1{dtev1mesl ®RHabdoviruses, e.g.,

sel ect ed VI r@ﬁ%%t her]alltsrr}gﬁistesrfﬁgei‘%)éaggm%%géi\gr;eﬁggéna viruses,

Lygsgpiaysss. Vesic
Snf?l%fs'x)iﬁﬂeg RNPE%n Yk a%éﬁn?se& ropismto a different
famly of organis than the cell. In another
e rrb &Idonmmmcmlbueembcrdaujnemaﬁm agdtigenic peptideds felestedafromrths group

i tr smtoadlff nus of or nlsms
coptig d s CRHR O AR BB T e Toris BT R E g f @A)
an@g%id/ﬁéi)tﬂ‘d& OfAPary Eﬁé&ém%dxﬁn@EhEéiﬁ'aﬁﬁ% bﬁu@aﬁig*eﬁﬁr@@hde In a

speci es of organisns than the cell. In a specif
pargigizlet cmbmhmenh dhe/imtigenic pepiide isghe e#nem pfdelmﬁcbenycd peptide

I
Wi g 119 s R SIREAPIR Y 7o B eina R R Gplppaiment

theV amgsenﬁ:apelhxeiesm aet BAcillno %ﬂnmﬁ‘@%teafveawlgaﬁ (P29 antigenic
Papi | | omavi ri dae, Totiviridae, Dicistrovirida
PGH%%

ety e thergginpiacidgeaesncraf YERRIY NG a% 11,13 0r15. In
stil %YHGE ' %ggc,mlz}%o g@b%ﬁ}ll{ﬂggg ,ethSLﬁ}ﬂ hirc ?&grde MSC b \'Ee[s{eg& eequme

i poviTri iC
En&aphwlitis virokomntig&iak @eptide wiile theTaiﬁma\acrdJ sdgeencanfione of SEQ. ID.
Satellite viruses. In a particular enbodi nent, the
e wll be selected fromnenbers of any one of
the taxa that are specific for at |east one plant

HOBZOQEH Tbﬂc% s@bodi ment the icosahedral plant _ Vi rus
_spe es be . a 5}13 Qmér{s';t c%[%cou V] r%%? ggggla%%p&geahlat ‘s

toxR%Vthé hgﬁ%ell RIRR a0 wts hdasmetid FRRY | ThiadAsre pPHRNAW chihB&iment,
Partitiviridae, Sequiviridae, Tynoviridae,

theboxigipgpiidans an“&ohmtﬁa:@olﬂempbé@ s Virus Satellite,

o kR By e Pt im R eS8 i conipmtion with a

1rgr@Pﬁﬂ‘&ﬁmmost ¢emeroke pephi@dr Ml ceRhiiNmboditénts PIES pRsteinSwill
ant-infectious virus species that is or is a

be r?@n%ﬂmémbaﬁiype@fld@ heA thesk 66l tpxigederkidp andieatera 8, bio-inhibitory
A | Y
et ¢ s i o Lo nGHBRSL 3t iy i exprossed, or
to 6@61} ¢aiB\in Mthedleed], cuftard ot orpanislaaf whoehnthiethosteee]l is a member, or to
Sobenovi rus, Tonbusviridae, or Bropoviridae taxa. In
cellspidhy preaBiscYiSRepERIOY IS the Savisalain pnesnbedimest, the host-
[
cel? Fb‘?&d ﬁép njg% vﬁll@e%o@ﬂb‘ﬁ%&} @%ﬁ d¢ r%%/tlsl? Iﬁlggfétcﬁsbl{)aaﬁl, bStoRlec to
theGmmt rdelli ini eheh 1Comxpnesséde Soise b@mmplersusf host-cell-tox1c peptides

To svi ri dae Bronovij ri dae. hi re partic
mc}-mféb BfFrar 80t limiied ds a%afeatomeaﬁfm PRl @@etl S other
ot Abgi nfectious virus species that is or is a
. me(r)rb l?épglf any of the Conoviridae, Sobenovirus,
Tonbusviri dae, or Bronoviridae. In nore parti cul ar
enbodi nents, the icosahedral plant virus species wll
be a plant-infectious virus species that is a nenber

of the Conoviridae or Bronoviridae famly. In a
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particul ar enbodi ment the viral capsid is derived from
a Cowpea Mosaic Virus or a Cowpea Chlorotic Mttle
woi2005067478 anot her enbodi nent, the viral capsi #CTAIS2004/040117
derived froma species of the Bronoviridae taxa. ma
speci fic enbodi ment, the capsid is derived from an
Har ititMicoobialnPatidgsandindes . e.g-n anti-bpeterialppentides such as, e.g.,
enbodi peN t he id.is riye A . T : .
magfipg Poctiisy SR el il Forh IR Bos 19AFAS antt-fungal
peptides | dndpreddddl peptidedMynihptic WIMPPSE e piidoatitectical orvthe Hhear or
capsid of the invention is non-infective in the h[odst
precylizeddeliga-i eRplyPRPtfePEhBBY MsEoD, othey ppiifiofg pgpudes (e.g-.
et ST WiRohiSidhPopGddsh bhe HeiStiral
ant@g lbéuﬁlleﬁ%g{&% %ﬁ’%ﬁf‘%fﬁ’%‘g@i g?lﬁ 8#1&t eﬂ\(}lﬁy alsycap.si d. %ra
peptideoiiegerbaddi siphd-defehsinsylvituoidat peetidesy petides thdtsighibit viral
. includes the peptide of .interest,.and.in a rt.i cul
infebBLi HB AN RGO TRRRAIBETS e P@E{ﬂcr@l@x%fip@@% &% _?‘EnﬁﬁA?-l
pe;gﬁ’l@ wit 8 GRS adillfedlleRee JHRIRY PDEFOS120N [8 ¥ASBRER duvtidgabitythe

oes not contain additional viral proteins that allow
antimicenbial\pieptidofs entamieiabied peptideaPBY R0 seith Swirseinamatd seqrence
expr essi o t [ a,host cell and a vector
COWBEW@%%H&?%‘g‘?ﬁ%eéﬁém'%i ral capsids and an
operably linked peptide of interest. The vector
Celly PirG:8é IVEXPEsinaahe VTP ude additional viral assenbly
protein The_ in j ' | \ve | SEQNEN id
th atrﬁ(\el ic?lglus%cg Bés ?2@ gt% %’? rqhhét %Xﬂgg%siro\éla?fe{rh% g)t)ﬁag Efgps?dn C elr t a(l}éﬁ .
fusiaspeptide (slsa nefertd anad GrostredlE) ef flieccingattionewil/ be ynoin which

TSP e SERSE B o A Gt
the'e\ﬁﬁal(l) gﬂisﬂgwﬁ[ ?ﬂﬂgér%g?rotnpa H0YTha P8 GRPRIFELS the dpeBiBEOf cell that

i‘ment or cage structure includés at o
thd leas telB@s dafivddefiem. Sfyr extmiplEash 066 endpdineenst the vingl capsid is

| 120 capsi t her. enbodi nent VLP .
e g OB b Pl i s SRR S G goh G ket e
spe;z%: ah Ledalr LdBodRendt teedfhl kBEiEARSIES . nlann@I€ and the

odiment, the VLP is ‘expressed as an icosahedral
expessit systenhinchides mbactenrbbdstigelht , the VLP is expressed

in the sa eonet as the native vjr .

c apts[ﬁ1 qng 8%’58&%6%3&% g??s[\fgﬂ 8% .%e i prgkgrg%t%rsgl?lgtas b¥cterial cel
inc® li st NANEY €6 .2 PRGddkbhdtogfcieel Typlealthigterial cells are

i dentical geonetry of the native virus. In certain

dessmibodii for axampleoin 'ééghgicel, Diveesityt Baeteti ang Arphasaic ed chapter
rti.cl e.f.0 f Ay C ' i .
e L e L S G
Coneitndsy BoMégerl Arbpal USACANURLE btpeth . caepasadopa.edu/faculty/
enbodi nents, cage structures of about 6, 9, 12, 15
farglec/BIOBIS/BioBookiyyersiyy  3htmiggln gertain gmbpgimeps, & host cell
' ' i ment, at
A S e e el
of Imdrereastodinemtnthedwiiad] rembe a nfeebee pf hujespesies of eubacteria.
expressed within at |east ane internal . loop,. or j.n.at, .
Ti oSt CORLRUBrHAT Yo paLOL oI IRty AgtigRlteire
Mcae00 idiegy Si i kdflerd. ChryQbgenetes,
Acggﬁailet u?gﬁ&gﬁ odr rretgiltk?rslgg tt% leaﬁ?}gé%eﬁb i@rl:lgnt pept ilgg i_%efle *
CyexpbzetesiagdDeferabadteres Deinnsosus f Rictydgbups Fafrobasteres, Firmicutes,

Fug o e et a8 £ 2 T el et N3 Hrad ™I Ycetes,

Proteobacteria, Spirochaetes, Thermodesulfobacteria, Thermomicrobia, Thermotogae,

jad
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peptides are inserted into at | east two surface | oops

of the viral capsid, cage or viruslike particle hi
wanaoisher47enbodi ment, at | east three reconbi nanPCT/US2004/040117

peptides are inserted into at |east three surface

| oops of the virus-like particle. The_ reconbi nant .
Theawisi Jhsrmaledher Yerpepriciobif sIncah emhodiment ok a pubagksrind host

RS EME iR IR lIRATL ISt
| oofThe dastbeslshoshtarcasd aé a reeriontiofeny spedideeofhiProtecbadtbria. A
can be nodified tq inproye senbly aof the P. Th .

ProteeCigE ISR rbechPPe: OBy o Lkt AP Rgpbacteria,

Beﬁ?yﬁﬂ@(ﬁﬂ@f&ﬁ@r ot el @rﬂqtﬂ%ﬁot@{) tig, t he TRIERLIRBa@bid/LPS  or

om expressed viral capsids. hi anotherenbodi nent,
Epsthenphaistbactetib. ils addition) thd host dandietdmenberpf asone of the taxa

rotein to.nore efficiently requl ate the expregsion of
A iehab o einiicbar B on G RIEPPGHELF i JEpger of
any Q5eciE O Eafindprétesitigrace encoding the viral capsid or

proteins can also be additionally nodified to alter

t he Iii ongrembediment of PeamnsaeProtegbadbiriahps] e hest will be member

(2004) J. n..Virol. 85; 49- 10 . [ e I .
oft P02 0Er B Pt o Biagblesy APkl P et
Psbyddnoahliyles € 6e Rk efadatedi foyi HomMiaBereXdr s PBciaf1tf the

assenbly. These nodifications are designed to alter

Engavebqaparialesorr, Psxdenprendalgs. 1IN srbofgpentybe foghcell can be of
dj ace I 1s.d nathe as rqt ei g :
G ALl D SoRSANAE W3 ShcRacey B0 il
EméroBictéiend)tod ni mmemberr ffamy ankadgle génerd Erwinia) Esubetiehia, or

acid binding region by replacing basic residues. (e.4g.
Sefgatigy on imeRBeRPY P I%Pws’f&ﬁﬁfw im@egm?%dﬁ?lsn iao*_gosgJ cell of
thg RRUG FBefifonhradai2QORR) okt kdil SFHIPLIR, 1aNtRirhié bEShEURily

rom-t termnus (in COW, usually residues 4-37)
Pseiddnorindecent, even Dthegmus iPeudamotds arfFanona Prategimpteridichosts

. cell-targeti sequence af, et gl., 1987) int .
indis @B SLOlS| Opes EHA°CTS Sighiehg PRPBPSC] dit species
psggcya%gsﬁw@gcegy.buni ts by altering the netal binding

sites (in CCW, residues 81/148 nutant é Reconbi nant
Pe ptQthesPSudendnesonganssthotiayrelsp betused. p Bpaudgmenadseandislgsely

| | nked .t 0. a, vi ral [ egue contain .at . t
relg it e, (D EpLaR S Rne e E Tt iRk Bouw
ofabrot@dBadtedid RRngHe teand thaties @id/dreasderd idegerited & "Gram-
l east six amino acids in length. In a separate .
Negstisalirsonic Rads publioged bar B Tht Breisen $80eM Farivbons (cds.,
' . ks |.so [
BEELEE MM o DERRRLIE haERRo RSy i Pt P ih &, H7p (Tne
WilBamd & Wilkins1., B&ltinidde, MD, USA) (heindfer "Borgeyy19BH)). Table
95, 96, 99 or.nore amno_acids long. In one
1 pgtsat thessifamilics 2pd gencieof U8EYHBY are at | east 25kD. In
one enbodi nent, the peptide will contain from2 to
about 300 am no acids, or about 5 to about 250 am no
aci @spLDl. BOOUES ANDAGENERALIZGD HMHRABART "RAMGNEGRONE 5

to about 150 _ani i d 5 1 t 100
ai no.aci ds AR BORLR R 068 e a1 301 ge

I Al TO T0 abgd no aci ds, or
Fanglg/gu?ée‘%go@gna gﬁltte 120 am nogfagfzﬁ%a?gf about 10 to
enbodi

about 100 ami no acids.In orfe et nent, the peptides
or proteins operably |inked ¢844 al capsid

Zoogloea
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sequence w ||l contain about 500 am no acids. In one
enbodi nent, the peptide will contain | ess than 500
wamsmearsds. | n anot her enbodi ment, the pepti geTmiskdos/040117
contain up to about 300 ami no acids, or up to about
250, or up to about 200, or up to about 180, or up to

FamifpBuAzdtebacteyaceap t o about HBOmONNS up to about 140 or
up to about 120, or up to Hbeiebadd®, or up to about
100, or up to about 90, or |Bafettimkbout 80, or up to
about 70, or up to about 6Merghr up to about 50, or up

Tofite®d Up T0 about AR AACi dS. Tn one
FM1I1§;{)I§38H Y et he recorrbl nanﬁ%aoggynge fused to the

d—s—at—t Feast—8,—at
Fam]lll%gt e@yﬁ’gf g g?e 10, at i lo"iofgu at | east 15, at
east 20 st 25 at Azezé)ﬁlomﬂh Sy | east—35—at
| at | east at 35—at

FamilyYs Halppactgiageaast 45, at I‘@Z%Ztac%’“"ht | east 55, at
| east 60, at |east 65  at [FHHeqoco®s at | east 85, at

Othel Geatra95, at | east 99, or gcelobagier 100 ami no acids. In
one enbodi nent of the presifitaligaventi on, the

reconbi nant pepti de cont ai iByrédrelicast one nononer of a
desired target peptide. |n|@pcdlsternative enbodi nent,
the reconbi nant peptide colta)hsore than one nonomer

of a desired target peptl d he;,,qmcertal n enbodi nent s,

the |JC|JI.; ge—+5s \,uupuocu O1 east—two,—at east 5;
at | east 10, at |east 15 or at | east 20 separate

”DnOGPJrﬁ& -} PRteoBERe@PStigdbp fI 1 Blkedncltded Teorobdcsriy that would
eptide to the capsid. 1n another enbadi nent, the

be |0b@|$1ﬁﬁ‘él mthmbmdm accpriinghto herrakerimpserdn e elpsmlication. The

‘ heaed gl ?chthﬁieg %}éoeﬁ?g ?nalt 'W)’ékgee pep?r&gassﬁﬁ'ed% flid sé%ggﬁ BEY are no

econblna el1s inserted into
lorikr,| eagh ome sy f @eerh oridbvordve | Basanbapads, Burkholderia,

virus-like particle. In one errboocligﬁ a% | east one
Hydngsnenhags, | Qecsnirediasn Relggripaced o¥gogoppegonas, the ~genus
85 wak created
o PRl GRBL P PELPRR RACS L IRRLIHE g e
by hegrenpinggupmignobelbngitpas (arsl pevicelyi eadldd fspemest wa the genus
virus and, optionall that .i.s not derijived from

Xagthwougoclie Soms (reovands, Wi BBRCIAR BY ToepEHLs presnisms
beltoﬂgﬁllggf) Gnt éﬁg A&r&d&@ze)“a& defif@PH Bered1 o | llﬂfddﬂﬁfdﬁ' hosts

truct ural peptides; antigenic péptid
catt mcihrdep:eﬁs frdmsthe gmusrﬁ’seudlbmaidas p&periddemnas ¢7ElélﬁdAtT§C 14393),

PREheaL B EUESCLE LRG0 GOTPLRh)ENS, B BRoR] (xTec

gof 9" SRR Jhavk nbééﬁereﬁfgﬁﬁﬁédfﬁeipeeﬁvéliﬂ EsPr BeknonnY eialopdinktis,
t He reconbi nant peptide is a therapeutic peptide

Altesmhanast grighifaaigns, areadand Berpmoresat pgiefaciersunct PBaly, e.g.

Psgzit tma?gt?z? \leé:? ggi%%a @Li}(]@ r1%6@§t ?ﬂ% gissgl?cgo %o%as %esgosz‘erlom (ATCC

1 1996)0h:i\%r Wh&LbéRStictasdified ae Comdm@ids decﬁ)ﬁhﬂz@ Gﬁﬂeﬁ’bmamonas

pr ol ongati on, attenuatlon termination, enti
tespstex o omﬁ@fFCélﬁP VF Uik iRsaudaranas vﬂfgylﬁ“ﬁefb?r 6&0@.@/ 9378) and

| Lt g-
RS Sy 1 cd1spt) BSEEER tlinet febptly o
Psaﬂtd‘da%idnh}ﬁiaw eugr@‘hdeﬁ)sanaai r P@éudb&l—tﬁ@tnlon@s' ppisticidles "Gram()
peptides that faorm

art of .engi.neere Cr,0-
Profalic TSR 1 h i BAUOSY ProoartinErEg g frelonging to
| p
AP A 1ol TR Oy SRy
syhdramgr theg$ Azetobautan goupb daff EBd:leonmhedaom[ﬁ),es Rhizobiaceae, and

attractants, deterrents, eIIants ,
Methylomonadaceae (znow often catlleaclfq %y % synonymz " Methylococcaceae").
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Bi o-active peptides include, but are not limted to,
e.g.: immunoactive peptides (e.g., antigenic peptides,
wabkbwsrogens c pepti des, peptide i mmunor egul at or spCpajstiode40117
i mmunonodul ators); signaling and signal transduction
peptides (e.g., peptide hornones, cytokines, and
Comqumlryanﬁrmdldmms tor &roe@tgﬁnsra afomivise dereribed digerins further

Pro %étglgé) gfpng%d%aglllr%g ?Vﬁ P@qg%rgfeobgcgtler?e{] Sﬁl!)&&?% It 1nc1ude
1) Azebadts %Rfun béa‘éfei’lﬁtdfcthﬁegéhhﬁ ﬂ%oriﬁz‘b?)hzlﬁﬁ I)emeudﬁnonadaceae

toxins an

timcrobial ti Structural
fanpbypt bagtesiai md] deke, samgra a%%m mgaeéle tqnd elegedinibacter; 3)
Rhgpg%%eer@l%&ﬁ%% tig 09 h%}%geﬁe(%elcgtgﬁacgﬁ .@nszjfepe,@ztbbrqﬁ&ter (also

quern rmation or rete
calEHy'S(L’cﬁz@hda@MUHe%h&t@W) | ahdanSinb@tizabalre ahd }) Methylococcaceae

adhesi on- pronntlng pepti des ve
famgily) pacteme Sifofe pEeBHsst [\% ngﬁeaeggeﬂzﬁqﬂaz(z%%ﬁg omzcrobzum
Akﬂﬁ@%aﬂﬁﬁz dgmﬁgggg% i,de surfactants and emul sifiers);

rostrtjc ure anostructure-architectural )
pepln sieshdrienthodihentcthehast qelps sedecztect fram 'Kgramn(p Drotogifacteria

engi neered m or _nanost cture

SubgrauR | vaf}ff%ﬁ{ bé’ﬁ? pohactepig, % gr‘i"ﬂ’a er Sp %‘l"legieag the group of
Prc%c?oacteﬂﬁ Oof tlﬁnﬂ)llB Gendph ‘{Wﬂinﬁleaﬁ@al rﬁﬁﬂidrﬁ@ﬁ catalog—hsted

I nterns). al ytic Peptides include, e.g.

pulitidy-eviitabley dcmsntdd sigaide thereed Jedipaipd inl e@ren@a%lal 351]t qiqposﬂed at

tides, of gl.utam n synj het at
nggt CHEDt oS %&%\’y Bt éd{clagﬁlg car tiiacrlmy'ﬁ?%zsa és bl‘?eﬁb‘?&er @3
Glﬁéol%&i}ﬁ@'('?ﬂﬂ}ifﬂrb%ﬁﬂiiﬁ}ﬂza@ e:m); dRerindhial13%; azoanw (Q;g Brucella 4);
pepti des such as, e foot-and-nputh dise

AgvabagteriuG9); ﬂ@el@tgb@qtm (,2};, ].’E{@Igfﬂ @ Riigplipap (144); Sznorhzzobzum

AT r;?c%sg' SHIBEBhLAES 3 éé‘*g‘)d RLAOHEL 88Y, Borderella (43);

Bu@l&@?deﬁﬁft (GB) tIWﬁSmaf'(aB))“, mﬁiovofaxa(ZO)glfﬁ)tchfdgmphagdae@) Zoogloea
geni.c viral pepti

Opebbifrishacier o) eelverdicen bopts NENTRE patYE "percat )
d I

e O S

Azbma;gal O)paAedidophilusalsiy Azotabmn@reaﬂ64)geﬁeli\dbsq (3) Ohgella (5)

PSaI I e{oggglﬂclﬁ P ’lﬂgg‘tsg ‘?Zab&é’a aﬂf %%g?gf%gp@}rgﬁcgm%homonas (50);
an& ¢B?%SQ&J@$°rS or i munonodul ators (e.g.

I nt erons, “interl eukins, peptide |nnunodepressan$s
and Exmmimm dsntellaperies ofHGram(i) Bsdipopasariai@ebgreupy?’, include,

RO e
of r@?{'eﬁﬁﬂﬂrg Sstradilh) BReof! gl &h @laﬂ:nfﬂélsﬁ)? ul @&do;ﬁbﬁdsbmdﬂzanohca

heav ai n nol ecul es, domai n-del eted anti body Iig
(ABECh éaw)cﬁaertnbmremrze@ﬂ%@ A§P &) Keluerrahesteio a\yydans (atcc

19%9_@%%%@ dnc?ﬁ?z!se ul i (S18c 1368 Rt i RrTio0s0

an@ Q&'P(CQDI BOPRADEARS gurﬁﬂn@fcﬂ @MT Coorbwe);; Baweli efrelztnnlsml i KYTCC
aners, intracel | ar

23456) Bgzme§laezgowevc P eéf?ﬁg‘i)e/ﬂwgbmﬂérd%ﬁwe ffig ( 23308),
Agr?éact%yu%? " B D5 S{fgg(? ¢ atrl %@t | 46Sbactdiin pﬁf?}dﬁgﬁesc fATCC

e an enzyne s ptlde or an enz
11BD8); b:mewommru Rigngie (BTCC asngsmmt acﬁﬁae&nar(ATCC 33212);

hi b k b d '
RigsabimedeesebiayonNEe sG] Srans i mp e A DEy Ji423):
Blﬁﬂgiﬁy dast l?a%to zliggqt‘ifé %,ﬁ)g%hnf?%o?v?m%ﬁ gau&ﬂolbzlﬁ%éfm 29837);

recep
Alcalzgenes faecalzs (ATCC 8750); Bordetella pertussis (ATCC 9797); Burkholderia
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ant agoni st (e.g., caerul eins, dynorphins, orexins,
pituitary adenyl ate cycl ase activating peptides, tunor
waeersosT«sf act or pepti des; synthetic peptide IPgamH&mMmmrn
agoni sts, and antagonists); a peptide hornone (e.g.
endocri ne, paracrine, and autocrine hornones

cepapiol (ATEEG, 2641H); Raaﬂgtpmnspzcéﬁgt EOTRST 255 1bk adgidpyaras facilis

(Afgg{}g%%?@h ?i}igrocg%%(gg}) agy kaatv%t %‘I’T)C(f] %% eEJ)c%g?Sec‘a rangerg (ATCC

1931yt Meghishaciy ehpdued (PTG dk9878)d|Mmybn&Mam| prucile (NCIMB
factors endor phi ns, endot helins, enke

11%@:tM?@b@F@‘tWﬁ§aP%%ﬂ ChRCCT SRS aokviPrar abigesite (ATCC
S0 L B LS o8 08y i 11
70G00d); Ovleidy losplaeto r}z&nsaims(AGJAM 54Q); | Azdimasgs kigitisn@TCC 7494);

AzarbapIg iy ARl A LG SRR MRt ot (ATCC 9043);
Cel}btib %z%z)sgﬂﬁggt bE®Ss; ; ¢ %@fl&’lﬂr&yzfﬁw (‘)5?1“(‘3@“?@60}5 Pseudomonas

noci cepti n t eoc oxytoci ns (i.e. ocytocins),
aerpginashYABCE ﬂ]@té]ﬁ)né’seudptnenm flograsaess ( T@Qaéﬁﬁt@; Francisella

rel axin C serot nlns sle duc)

gt o QT iRt SOy et PP o HFCC 13637

XaRthohBhadt IcBepberfRasC tIW19); r ol @&eamrn@tm sondoroffii (ATCC
vasoacti ve 1 ntestinal peptldes vasopressins); a

27p8pt i de cytoklne chennklne virokine, and viroceptor
hor g&)ne é%({“rltee 11 nt%e st c%ﬁqs Eﬂ@dt@d h‘bﬁ]lg Cﬁgﬁ’ﬂ( I) qﬁoteobactena

nmones, cortrstati

Susgoh g e- sGkamd }itPlrdStgolimreﬁanSuf@r@quhgsfMBdsas tjj]asgnoup: of
i nhibitory peptides, gastrin relea5|n% pepti des,
Profenhagistin @ i lewEeesnee: foegdigensn Aersiastsrym, Rhizobium;
g n
sl AT PIRIRES LR Bt 8 R8LA0 Reloni
Aciﬂbh/@fmt erdrﬁgéiﬁip@agce IMJ?ﬂzja’bbadn@" f Mg scaldhvoci sMa‘hylnsqccus;

ancreastatins, rolacti asi n Ct in
Mdlanahi BPRgnpEor e Bt AN oo FopicAes
A% 27?1{1&]59 JE%E 5) Ceﬂvz'ﬁ@t ISt eNEUPOLI BRI T eTe; &dinibacter;

chan bl oc onbesi’ns,” neuropeptide Y
F%meuﬂﬁhe&%mm&um@mbsuadﬁaﬂ@%umagemﬂmﬂeammxmﬁs toxin

IR R T M
Suﬁ oql§ 4.7 OX(GRarR-P THbREbackeR! BaRSoeR A" DR ddTRRe ddhdde group of

ntain no D-an no aci ds and/ or that have not been
Pr«ztevhaetet’led oy post follomangt igsnep: modProvendimgnasnt Blagtomonas;

ative toxin e ac
Sp@”@@ﬁ?’?‘gur at I% k?‘rﬁly“ejiczfzh %gcl%:}o; ia, Acgd’lngp%ré tfig&%g%op@laga
MEHFIPBI A€ (Eath écamrﬁremﬂzguﬁ))comsrmmyaﬁme@)bzm Methylomonas;

transantnasegg)) that is capable of introducing

M@éaqurgzw,at iMeihviaspliveraii ndzasones) | Azprtreriilyy; ac?%%ﬁ’acferi
Cez VIbFi yClél ﬂg ag?,% dgﬁzogas a. pe%k@lﬁu&c@t@‘eﬁ Hr&iselld’
5ﬁt gase SUCH as & trans- spl'rcing protern or

Stéﬂ?oﬁ‘r@plﬁm&ihzat Xbmhemprdst end)chéamt;mnazsc ycl I c peptide
structure. Toxin peptid

rtlons ear
pr e-1& v P@qulmen@ dhe gt ﬁ%ﬁ)ﬁ) éﬁlﬁ?‘[@ % ( éflp Steobatteria
d n L n d
SRS 204y i, SO, B 24050 o
Prthébec&trﬁXl ofs, theonfotlowings, geterdr ot Matlzpziobacvmectl\&tbﬂpmwm
cell degranul ept i des,

at oxi n m
M@éﬂg?"?cﬁé‘!‘ :ar %%%ﬂ%’?”r%"b%’ﬁd ba @’V%ﬁg%t oxi Hetyigsgreina;
M?rﬁo&lo%hgtem ant b e¥ast o}ﬁ&ﬁzzg}?ﬂhﬁl | SIDSHRES Cétlv%}li(her@l%ella

and tetanus toxin e peptide can al so
nmet abol i sm and di gestion-rel ated peptide (e.g.
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chol ecyst oki ni n- pancreozym n peptides, peptide vyy,
pancreatic peptides, notilins); a cell adhesion
waonoslatd7ag or medi ati ng pepti de, extracel | ul aPCTaIS20X/040117
pepti de (e.g., adhesins, selectins, lamnins); a
neur oprotectant or myelination-pronoting peptide; an
Pseadomergat i Gereilimifidster b Fyapeseilinn Stepetrophomasas; g’ﬁntﬁpfat)msetand
0 %zgl regation inhibitor peptides, anyloid formati on or
¢ %6%’”(5'[ on inhibitor peptides); a joining peptide
(€. Phe hO&r EHIOYAS GY Rlecicdi fbiMQ" GRUI(OPBRItédbasteria Gaibgroup 6."
joining peptides); or a mscellaneous peptide ge. d.,
"GragdutHroteebastasis PSTURE’ is Aafnest #6 198 SFoupL Proteobacteria of the
ne-r ed ' cebql I ' Y -
IRSRE, GhhE” BERb Rl BBGHERAY, SIRRULOES, Buliolderia
Ralbioaigi Acid@neanot Bielrsgenophagne r Azanionesyhdairmeoplsiust HWeotobacter,
eptide of interest is exogenoys to the selgcted viral
Celzwa 4. PigstingeslSEHGOBREI t her LHSETRRGCE sy NETRGPEOTRNAS;
XaRBOHGRLS of POeddfiblascOding sequences may be i t her
native or synthetic nucleotide sequences). Thus, e.g.,
nat The hostodelf icerd beatelectsd fmoh BGtan(e)l Pradeabiatiern fubgroup 7."

GERNOERb e PR cis JETHeh e DO R EfoRar gk e
folRWifY RhLS: S%Hﬁﬁfﬁﬁ?’ Aéokﬁz%p?ﬁzlumamz&@bm&ﬂ; V€IV, T OBigella;

native, or entirely artificial nucleic acid sequences,
Psauddmmags hEeredinibuectet) Stensttropbomonasy n¥arghomeiias; sk Qeqggimonas.

t | d/ . | "
oyt RRdRe! Sl BB R foRF R PRASANCRR Suberoup 8.
"GRRRL) BdtddYadleibBugancy) istdefiabd as thetdreuprofPeiabactera of the

nol ecul es. The codi ng sequence can be a native codwg} .
folloavjng resaciapr Brquundineiens; pllgstomenas, i SElFaSIHmIds, Hitjgholderia,
i1 1. nmo j.cal . Ln th .
Ralfgrigst A YRS St Ben Gl DR PRIRREE [ St dPoproeAas
Xafftopoh&s) a8& pice@sinonashost cel | : for exanple, by
synthesi zing the gene to reflect the _codgn use "
pr efl8e dipsk C%ﬂ Canfh?sﬁe?%"é‘“éiciﬁ@ : &F\a’% b PotpeRfcirat STHerRe -
"G b € bPbEPRRIDactBRS of th
OCLEgRRonc 3, Danka Bl FC|s TR hEe s e SO b PR o the
folamdagntgentren deBiaynindigiobat;h Bivéheligrial Selytewice Adeidovorax;

t.he peptide _sequence tigeni.c Peptid Pept i de
Byeacibliage) foGHEmarBO A L P oA g B RR e | s

pr ogeaghst BEIPUEN bEXdRILRS ﬂ&nV\*GMf)VF’rbﬂalobé‘(ﬂ@ﬁ Subgkbep 10."
antigenic peptide can be selected fromthose that are

"Geamh (- pRmoitevbpapii Seerofp Hiniadefnedzasithe gropaoh Bgdenhacteria of the

ents, includj i nfectious. agents, parasi \r
BB ent o PR Bl SRS
XapBMonasl so include the virul ence factors and
pat hogenesi s factors, exot oxi ns, endot oxi ns,

e.g., et
al , Toe hasbsell saebesselerted Bamndefam(o Rgtsepacters, SERFPER t11-
n~an vel . of vi €1 1: ’ )
GEGH Eifftooup P PEFOGE L iy eGholt AR tref o Brflectactera of the
gefdis: Pedddiionah} SenetrépHvatinagind Xdnehoantrageriite hpsptdlden be
wi || contain an epitopic am no acid _seqyence from tae .
E}ﬁzgn acteria

selgeteth ofjemi (Crgtnt FEoteohagiegiaeSehesowm nient | Ghikraisp

] [ i | ne! -0 : .
S B0 £F1 AFRUIEC B leck e i KoEping gne:
BuglgesMeria; Raisianig; Reebaahorent. , Theieost egibea-treeseeateid femt "Gram(-)
pOCRhe LEus bk PALLLGL e can, bE 4580, 35,9 VRGNS, e
group of Proteobacteria of the following genera:  Burkholderia;, Ralstonia;

Pseudomonas ; and Xanthomonas. The host cell can be selected from "Gram(-)
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More than one antigenic peptide may be selected, in
whi ch case the resulting virus-like particles can
wonres@at47sul ti pl e di fferent antigeni c pepti desPar/ua2004/040117
particularly enbodi ment of a nmultiple antigenic
peptide format, the various antigenic peptides

Wi_|
Promolbactieﬂ& smegmqﬂu ¥ d@ramp) Brasgdbagtets Supgroupdd” ﬁrd@ﬁm%s the
at h ni c In a artl ul a
o e Ao gaico b BETbten Per et | Py PIRC L8Rk Bhnohas.
ThPB& icER Tas 8k @sltaaad \Wohd "@ﬂain(b@r&%bbﬁ‘dt@th $utagowp 15." "Gram(-)
plurality of closely related pathogenic agents (t)h
Pro@o@n@b@a Subgoup dal i definedsas the ipEpHR PERIOMH 69}8?% of the genus
pr?biovars serovars, or genovars of the same species
SFOUP ¥ Fer ent speci es of the sane genus. hi one

en’O'Q‘Hé ekt cell bah patshiegediforadé€rhfht) Rmﬂebbé:wlrian@uh@om 16."
| east one of the follow ng Bact er

G OB RS LN QLB it PPt B Bacteria of he
fol@%{i%nel Pgoinrﬁﬁzﬁ' L‘ﬂeUﬁs S@ch e ATCEAG! loitits @dpobit agiinbers of

gui ntana; Brucella spp.
exdbuplkdyo lsttain(sa Smpvn, 11&3 lg;a.rg:ntBasmps disdadrabdngs ; abietaniphila (ATCC

7 OQ%SnEolt]%F? ! erna%ggfrgg%ggcz L{)Aldéé BPAPSC); E{f?zﬁb;{zonast eatlc%'?zgenes
(A’Eé@arld@bgj | Pseomontis gangzﬁllzséﬁ{cga (AE"GIG?r 9@@?@)6 r Psepornonas

E. ¢l oacae; Enterococcus Sp aecali s,
cm@né&dm Wit C(Esléﬁ'é‘i’)l; Erdualomppas, ﬂ@vegcens &AT@ 51555) P seudomonas
Franci s p re no S .
meg%?fma ?é&%il QS% ﬁUe r{’zseudonga a5 rgﬁjpgedgg@z% g@f td P83634)

Ps&RWITRAE diovbRgk QAIG@ 89PD); ; Pdelddmponda psmpdoalmlgzenesL(ATCC
nonocyt ogenes; Meni ngococci _and i?noc cci

17448 sBesnidamepys. resipyoage] (Al G423 é’é%félef"@fl%ﬁ?%ﬁ% (ATCC
33%%1 oﬂyleuc}o?rpornﬁﬁ I_%lnrzgzg bg ‘Péb032§941§“e%8%%has € a¥aliphila;

coccus pneu seudonnna spp., e.
Ps@glon@nn® &Egznﬂoeck eP.iead@z&m andersgnii; Rseimomuam hsplean(ATCC

k R -
ST IO TR I e
19§Fbﬁép tﬁg%gc{:oz&?dnaﬂ @'opéz!n?zsA PhoLRHBRAS CioRBBoAETPAYELC 33662);

pneunoni ae, S. pyogenes;
PS(Stdoemzlﬂydﬁesssmeqmﬁhl gBidudorspas:  Vidonpeorapp(AT@Cq. 43655);

hol LD .

Pogidogiogesiceiiiess WIE s i BRdomaflus el arRiEd (RICE 33669

Ps%onldn%t@ﬁo%?aplﬁsa%ﬂqw'%46”&?@@313%55WTCC 17418, ATCC
Aspergi |l us spp | ast ces spp

1741@1)nﬁseudﬁommsﬁaﬂdu(aac 73),9P@zudo;@on@| lyméeazﬁzg (ATCC 49968);

dospo odgs t
PsgydipRs et el ATERG Foe Flud Bt Bl (TG 55016
Pséifomons oroldfaGaRs WS&IdéEﬂorzdﬂ dizt@@ﬁzﬁzgﬁhh’m ZPsszma)mones @langata
S. schenckii. In one enbodi nent the.Batho

(Aag?éhﬂQW)Wmudmowd?ﬁcéenﬁ (BLCEE 12t eﬁé?'a@rmﬂ?gazo{?fﬁ' mans;
cgomaﬁzg mgrte)gnegb %é%gzgg&s ceﬁgﬁgb %ez]tdeo?rﬁgﬂg'é?)gmgata (ATCC
29&!&‘6)3013@%77&13@8 exfre@orieltalid)i Bseatiy;twm ﬂ@iy.pIems GATCH 35858);

Ps?ggd%yngp ?geé%é%pi’é%d%onmg%gc llz%%ge%%t é‘pseﬂa?péilzqngs mandelii (ATCC

70p81 B} °93¥&Pa%91%ﬂa§/]pﬂm o%z%z?sf d{&réép 10824 Psguddn%ﬁakl Hnigulae;
sospora s ori dium spp. asnodi um spp.

Pseudpmorids ﬁzﬁbzdblraaf L(AITOE msﬁerdoﬁonasvah@;taﬁs Psewdnmonas

s g et kS Db R e Sl (arce
0 P, @ﬁdd?ﬁdntak e@z@ﬁikktb
SIS OUS AT L GOl 3 PRIPR k5 pARbrgeni
Pseidorethst gempzdtzhzogﬁﬂ‘CC w@a@r i Esesqdpmpmes ggmgemd Pseudomonas
| unbri coi des; Dracunculus spp., e.g., D. nedinensis;

Onchocerca spp., e.g., O
34



10

15

20

25

30

vol vul us; Schi stosoma spp.; Trichinella spp., e.g., T.
spiralis; and Trichuris spp., e.g., T. trichiura. In
wanoisier47@bodi nent, the pathogeni c agent(s) WeCI/US2004/040117

froma viral agent including, but not limted to,

pat hogeni c: Adenoviruses; Arenaviruses, e.d., Lassa
grapevist Rﬁeumrasmm@wr UsesdorBunay ahaledesérsificensy . Pseudomonas
haﬂa /) zg us edsnas Belflfcyggl!z EX’EE%V%?PME{]‘%O\’/}ZO#SS huttiensis (ATCC
14@)3{ Q‘Ps@ucﬁ&ﬁd’na‘s’l hywe@nobbfapepséudbh@ﬂ@s JREhiC eQA"ECC 700870);

viruses: Filoviruses ., Ebol a VI ruses b#qq%
Psqydppieaas kﬂpfmwfevgud@@as Ipaerginda it 5146%“ figgnonas
e b (PYVIRAS t T
link ¥ GudB R S kot LT ezn%‘*.%ﬁiegg%%?%e rlephitica (ATCC
33&@5)‘;) Ifatawdumomayldemﬁﬁﬁwm’t ETCEUkeM4y PiseudpemnaNgrewatikogena

(BT ridomons piprorimn kaREC 5 1 oksendhifpan, pstivghils

PsE@oHonkd ui%ﬁzaa\(AmSmﬁ?l)%umwd@%ﬁés PERERN; ATOSEF00476);
Par vovi ruses; Pi cornaviruses, e.g., Cardioviruses,

Pséiuiowaks ewosialiis Escudbuiooss pusdmbitoel (ABRGE) #3278)vPraudemonas

o I E ruse j
P T T e TN EP R o B R 3 Bufomonas
redTet T aBBonfonds , spRlokd Vl(AlI‘QQ}S 14506)V | PdaRBmonas balearzca
Rot avi ruses; Rhabdoviruses, e.g., Lyssaviruses,

Psudomonnar ugobmaATCS érﬁﬁﬁéespsead@mqwawwﬁ'ﬁbs(AE% 17588);
PGl YR IER TR NGBS B SRR o5

Psp@idinidigs b&ricplpoiord(ATOC3BHES g Peeiplosonss sthory (:AfTQC 10857);
Cani ne parvovirus peptide, Bacil|us anthracis

Psgz;dg)ml%zfz.p vefi %ﬂ’eg@qq ( |§A§F Cent i %Qﬂ)} pé’ﬁf’lf‘{ﬂ’@onﬁﬁd Jyscovaginae;
h

PoRgB s AU (RICSERLGtE Pl | Pk g Poplcotosto

Psbzhﬁnmm merigilavov(ATCCdé3228¢d Asewddnamani iar m«brezrbmydworans

AT BSOSl o e LSRR s
Ps@wﬁo%k SRk g;%hy e8It IR06E AP sea itk sz'@&ﬁztsilrﬂﬁszs and

h any one o e am no acid 'sequence of SEQ
Psbl@évmc@zasmme&&zsm 15. In still another particular

nt i geni ept Lde |s an ter "

Encahaiet gl fen 8 SRTHRRPE KaBT@er R n e SHPAgu 7.

"Cﬁ&hg) %&t@%‘é&f’erﬂf S@l%&mgf 1PEGs de@ned\@ tR& @bup 6f Proteobacteria
Cell Toxic Peptide In another particul ar

knewbditheatt as the"fussonpitRenedpeqraigeineliding tipte brlongieg e-2-

oo 18k R S5k R s BT IPIBL, P Bor

brédedt | P&e@zﬂ&hbl@ds pepdrelle:. |Megdiionun emm@ament ,‘Psezklb&zonas
peptide of interest expressed in conjunction wth
exirpmariensalss Breuilomonss fiuaressenss drseud@uanas prestqrdie. Fpgydomonas

n t J;S I

lzba% S%, C#D.g%;pd%ﬂ o%p ﬁzgn&'gl h%; ?k{%ﬁé& " g})z(cfi ﬁzagtgtl dgseudomonas

milgﬂljzlecatP@éucﬁni@Vzﬁsl mhichidlony Peatdodenthator nestalbls osﬂ’a&udomonas
bi_oci dal, or toxu:tot/he host cell in whjch it jis

rhaddsiass sBEUdemone SYREde| Feeudamongs Jelaasiby ang, Esgdomonas
vep(;nlgﬁam sm of whi ch the host cell is a nenber, or to
s of the organi smor species providing the host

cel |18 thik anbnémmmhatﬂe ]mnt:ell tdncbehmebicted| from ' Oxana(-pReoteobacteria

ul%%{ypﬁ]% A "gir ES 0 cte?x %Iu.ﬁ)%%u%) %t' ié aet?rile%sgsaﬁmie %Toup of all

subspecies, varieties, strains, and other sub-special units of the species Pseudomonas

fluorescens, including those belonging, e.g., to the following (with the ATCC or
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the host cell in which it is expressed. Sonme exanpl es

of host-cell-toxic peptides include, but are not
wOi2ni5t0eT78 0: peptide toxins, anti-m crobial pepCTA8s004/040117

and ot her anti biotic peptides. Anti-M crobi al Pepti des

i nclude, e.g., anti-bacteri] al geptl des such as, ag
otheredgppsit nsmbbétcefcteiﬁ@nlﬂm§tra1§(ﬁbn§ aWp i Paesniiesish s Lseudonionas

ﬂuo%?éc?elrllgggrg z}s a%) ct% lgée bid%ar fl%ﬁ PVHP%%T@@Q@SQ?)S ‘Pseudomonas

synt
ﬂuoaastcleﬁy ibiyps BY&lsb h@lléd ieasr Dor fiveardy cAT@€d1 7(8[1 b)y Psegtomonas

I tid t th f t
ﬂuoggwgmsglggt%@ %g gg(r’ ﬁlﬂfqr@l??{ag {3|e<g bb%‘%‘( i &%Eﬁeﬁégb} ?’geudomonas
ﬂua? SR ilzsdlgﬁtypg BTRAEY Qélﬁﬁlblﬁg’\%ﬁ bi og%ft)var an @A@@U 1’2\9'8Bf‘|Pseudomonas

ensi ns,; virucid
ﬂucﬁé@%nﬂﬁstypb @talsde:allemhmvam obbibvar ¥ 4ATCES Bt 8); rﬁseudomonas

one particul ar enpodi nent, the
ﬂuqrgscmebl@zﬁz‘i BEFHACHE GF Horﬁﬁ%"émlrr}é%?ﬂao’ﬁ%’%ﬁfﬁ&”ﬁm Pf-
5 §E th é\@ﬁ@n | 'Ps@ﬂ@c%@{as enboisBRRt SBWES:aninldMmeMyndnas
ep

Ide is an i microbial peptide PBF20 with the am no
ﬂu(ﬁesc@insmmerwﬂulomﬁ\é@ﬁéﬂd@ﬁ@)subst antially to SEQ ID

usebieod skt bF Sphd-DIPESErach Pkt SBaru, 1o

"GI‘éfn(W PﬁJtedBﬁ@éﬁQ gu%gfo@fi pepid defifedl 89 thefgsupedf tadl sisains of
of the invention will be one in.which the

Psaudombn@aﬂgowsmesblﬂtwe all ovh mapiquist SRR i thiy bityRenis P

ﬂ”‘ffgsc&@? F‘Tvaé]all\@!’)% gse?/l F'Us a?éﬁlg?\fb dgéltgb’ﬁ/gp It|6 n 11&%’%1}1@ diiatives

thefd€Ci &% ekarbsle! oft halerivagivbohtreolis A. sﬂdﬁmaeed stramMB214,
For exanpl e, .in one enbadi nent, the Vi &

consEnpied By fiRsHitintQ BsaWEBd Pk chpmgsemy] p églydrogenase
geneﬁ H{)ﬁ%,ﬁ gglr%ge & NoatpIS ﬁ lhclﬂfac?Y Ragnehi@l (1.8 PRCIWERN PlﬁcZ was

odi ment, e viral species infects mamal s
delaed).t he expression systemincludes a bacterial host

I di ment host . cel | b N
E%Mﬂy@&”&%&ée&f‘? Bfsing s LPF PTG Bl AN

inc dc%] B abflorhs fhs ﬁ{?}g&@%‘nﬁﬁgﬁﬁ il %eua-dh@éi&z@ VZLB%EQ’[S' Bditokitok,

I's are for exanple, in "Biological
haBhy dresfollywirBasTEE designatiohsc INEIRS286 b I\B?c&IpBeIZAélf NHB 8865

T e R e L

URRR It NGindBIPED MP'LB/%GCN(IPP/B 967; NRRL B-899
L ar abee]?glggs’k/ T oBookDi ver ?ftg%) 53 In certain b

1347 MNCHEN1 09331 AR RloH-160 [6; @]Ps%b@m@% é8¥4A [BU
BP0 YR R PR AR 88 s Aganes): 1 o
15§m5%}2§¢p@e%223 amgaut -Tea Htsbiért @@rog@eztm] ;"8I 151?@3 AVRRL
e axa. ci dobacteri a CLI nNopac C
P-HaBdTB- 48 48 [8r2B0i 1588k ol @éong‘ai @%Ulb 40°86; 70
PREL
R RS P est s s
79]:umb[mm a63]§3e&$n§NCFBBaﬂeét]eB89 ﬂfﬁfm 208k r148 [IFO 15834; PT
t
zzgpziﬁﬁﬁa%?ﬁhngqﬁ%%nﬁﬂé S BT TRERh i os gy 3p23: 201
[Pfr E&Qh Wiirel dis‘z’& fﬁ%@[ﬁﬂmact e@f@ BR3Yepy 6@2}@@5 [}@@6'] 206

a host™ cel he cel
[PL 692]b 0P [Piedt3dy 208f [PArVR225HEI [83 882]; el it &49]3216 [PT 885]; 267

g Rght °2ﬁ§t[‘§3£ OGS B SRRY B 6°: FO
15@?9_]1, KPABH e BA@ 10 gg@ 0R0);0e; AYRETRT DOU6BRE MBIE 2183;

he taxa actertla,
FERM-P 3328]; P-2563 [FERM -P 2894; TFO 13658] IAM-1126 [43F]; M-1; A506
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Bet apr ot eobacteri a, Gamrapr ot eobacteri a,

Del t apr ot eobacteria, or Epsilonproteobacteria. In
wadaistocortg t he host can be a nenber of any oneprof/ush®4/040117

taxa Al phaprot eobacteria, Betaproteobacteria, or

Gammapr ot eobacteria, and a nenber of any species 0

f

[ATR @t EADAstldr AA26 RS PRE B0 W: ERRLoB-439¢a MgV 6 [NCIB
t inal h W )

i SEPRA, i sadhe, P cpblne ogiejct sy

10538 @11gp @I R rAAMS 25 PSERADSDOERIEI0RS 6509E01; N1; SC15208; BNL-

Wt seoRsaser et Tad bt taalRia PEsT, e bos) fro 3003,

10@&1&9%«_ ent, the host cell can be of the order
terobacteriales, the host cell will be a nenber of

the fam |y Enterobacteriaceae, or a nenber of any one

of the genera Erli NUWCLEICACHRCONRTRUCTY Serratia; or a

menber of the genus Escherichia. In one enbodi nent of

a host cell of the order Pseudononadal es, the host

cel il . fam |y, d :

cvernBPred? 4BlEOR iy Ardfidke B B ABRRAr e o
fudias tpepiidc | afden NesdaRedaldicapdieé adeai esofbiduat i peptide.coln one

and menbers of the species Pseudonpnasfl uorescens.
embphigienhadiglsioifad C@}sgraﬂi fprseriaRpOFIBIE 4 fsghdomonad host cell

inc@iz#g 9;"3 T O?ei@ﬁgdcéngéﬁhéuiféc%gﬁlaﬁpgﬁétﬁ&, Live :b}' %enucleeic acid

teobacteria group 1, ch include th
seqiencspembdPizaireobsbedn] eapsiEl smgovided, ovhidneinfthernii¢leis acid of a)

I BHLET D) 55 oPEEDY ARG R OR P PGS cxpressed

inkeds.)., Bergey's Manual of Determnative Bacteriol ogy,

pp. 217-289 (8th ed., 1974) (The Wllians & Wlkins
Co. n Battain wmbedinDis, UsMjecton sre intdidestequadse geymultiple capsids,

o e BT B A  78 Ep FRG ro

twd HERERAt C%%ﬁ)ﬁ% dd¥iy ABIREBEERODD AMNDERBEimehl, Nhe coding

BERCEY( 197 amly |I. Pseudonpbnadaceae d uconobacter
sequspeRsotre nlizketatat e risnesPRBwiro e iF&fitai) gmpbodiments, the coding

seq%}qée?sga?%%ee ra?a;gqaﬁr %&%‘Hﬁsmté%gﬁqu@g?%g as? .L%r?éﬁr}]&céﬁ@odiments,

i ZObi aceae

thdRbodipPisedcheds iy linWed Bt Yihlsrogegdawe ahatMitdwsl the domnegtion of

~Met hyl ononas_ Fam |y V. Hal obact eri aceae_Hal gbact eri um
Vlrpﬁ|li(l,c)émes in the céll. In another embodiment, the co 1k1)1g sequences are

linked to different promoters. These promoters may be driven by the same induction

conditions. In another embodiment, multiple vectors encoding different capsid-

peptide combinations are provided. The multiple vectors can include promoters that

are driven by the same induction conditions, or by different induction conditions. In
one embodiment, the promoter is a lac promoter, or a derivative of the lac promoter
such as a tac promoter.

The coding sequence for a peptide of interest can be inserted into the coding
sequence for a viral capsid or capsid in a predetermined site. The peptide can also be
inserted at a non-predetermined site and cells screened for production of VLPs. In
one embodiment, the peptide is inserted into the capsid coding sequence so as to be
expressed as a loop during formation of a VLP. In one embodiment, one peptide

coding sequence is included in the vector, however in other embodiments, multiple
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O her Cenera Acetobacter Alcaligenes Bordetella
Brucella Francisella Thernmus "Gran(-) Proteobacteria
waubgroewas 1" al so i ncl udes Prot eobacteria that papwiSeoobe40117
classified in this heading according to the criteria
used in the classification. The heading al so includes
sequensgp sretiheltdede rEhereliipleissiyencesessitieiin dhd formof soreatMesh

but _are no.longer e.gener i dovor ax,
for B¥irn G et Bl et e B g
Ceepgitiiesasy Rakstaad ai mors thsh et insgtonshasn atdasid. Thus,
enus Sphi ngononas (and the genus Bl ast ononas, derived
perfidey ary die) inseiRdch Mes Bre ape quuiicerlopp SRHRE HFapsids RRiides
el ongi ( eV al | S [ -of i
mua S0 % Atk (A MR BT MR (EFer RED' g The MRlvidual
functieail echdhy stagtwalpipeptide(syari s ifsett@Ghgambjor thet katingepepside
. Acetobacter as defined in Bergey .(1974). .In addjti
nSErYS): dNayahf $e@e¥aﬁﬁﬂieb>eg‘riﬁ@gfﬁ PBFS e éﬁﬁ%%%ﬁ?ﬁh@@%ea"es
or ﬁ?@d%géo AReif tah ot A Slpalfl3 R peiaRiy odake remainder of the
nigritaciens (ATCC 19375), and Pseudonobnas
cappid stethce ensss¢mdilage.8071), whi ch have been recl assified

tjvel Al t h | ankt i t :
CrER e MR T .
facthgdloop 3§ S OHRIRASl086d Qp’bﬁéz @Aa?ﬁd(tﬁzﬁﬁcéﬁéﬁﬁbti%‘hﬁ away from or

Pseudondnas testosteroni (ATCC 11996) have, since been
towazd tessifer efithescapsfeivenamingdciburdientide el onaiERaloop of a

testosteroni, re tdvely: . .
o AT OR y SRRER Y P en e, FRBUANTORG Brion s wil o
seléAICR RbThe hvawe ditkenldopcl.awsiaboedhe esgition lavated mest distal

Pseudoalteronnnas,nigrifacien&@anngseUQEaltero nas

r

frop} ghe eqnipr, of bedaytiayy Siuttwspictieriokled sgridpspiide o g, peptide
S PR a8 b L 001RS g i

seuendé obirespondink e thys tberosinmoecentet lod thézeslestraic toop(s). This
. group" of Pseudononadaceae),. Rhi zobi.ace an
incRRCR IR AHEREO A CRUTE GRIE 0L DR BRIY oF Hle 7 HORmgRAuence of
thé\&hgl)i g ?ﬁ%ﬁ&%@&%& AGHRSRAMERIh Yhe pepridddistiton site. t hose
gehera otherw se described herein, further ] )
Pr ofie ahathtresrbddigente tlze peptile nen b tiserted @ the(anyino terminus of
Pr ot eobact eri a.Subgroup .1" i ncl ude:. Azot obact er .
eyl babedrPAD AL iE Ps ATt P ogpi R, 55 6¢ flore tiker

sec@%ﬁé@? niﬁalﬁgﬁ%eﬁ?e fadivhdle DBAESRS | @sOfibddn@beeder @& yet another
I'lvibrio, digella, and Teredinibacter; 3) .
emfRoilinesnk, dbe peptidendanybebineariediay thsf carbexyyermings of the capsid. The

| at obact er nsj,fer. Li i .
v upyt LR aSeibory PERE Sk BhEfr ftd Bikgrs pyhich
calVBt RYa 08116 63ChaRidan B bizyRatit dyilfolpds. t ieogeaabadiment, peptide
Met hyl obact er, Met hyl ocal dum Met hyl om crobium .
sequenpep 258 Hpletdrat bogin e Rg A5 R ACTIRL, £ 6t Pt terminus and at
O I > | . X n
o BB TR | SRR Shet 8 P 0 P R0 G BBk o
caf¥idd & ieire ' dimsngledal neafoasatidne group of

In one embodiment, the peptide can be inserted into the capsid from a Cowpea

Chlorotic mosaic virus. In one particular embodiment, the peptide can be inserted at
amino acid 129 of the CCMYV virus. In another embodiment, the peptide sequence
can be inserted at amino acids 60, 61, 62 or 63 of the CCMV virus. In still another
embodiment, the peptide can be inserted at both amino acids 129 and amino acids 60-
63 of the CCMV virus.
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conghtfi r 0 ek A ERRTAR fipdibd oy 5

nudRia Skidnaading kh; 1céiﬂhedrgbéﬁp@ﬁl$ vs(h%?e)m tlﬁl m&ilelg emxelsoﬁ B¥nd the

Pr ot eobacteria of the follow ng genera (with the total
nunbers of catal og-1isted, publicly-available,

wdepsdictas strains thereof indicated in parent RETIUS2004/040117
all deposited at ATCC, except as otherw se indicated):
Aci dononas (2); Acetobacter (93); duconobacter (37);
Br eluadi qumdimeel, jthe mmﬂantalmst;on pEYides § ppeleic acid

nu o%pﬁ%%gﬁ ézgnd b) a

—)—L’

Bordetella (43); Burkholderia (73); Ralston

3) iend
nucheir @eidorfa a(rg @yerab.}yd]pg@ ) ﬁ‘ﬂ%& ng)m I’Z‘Efﬁ’é‘i whep %@ygssed ina

cokebit SaBEET sy N B EN L Py e s e

cor(s&hctahs@ﬂlbg/lbsambovma (1); Methyl osphaer a; Azormnas (9);

Azor hi zophilus (5); Azotobacter (64); Cellvibrio (3);
AQigella (5); Pseudononas (1139); Francisella (4);
Xanphgmpas (229); Stenotrophononas (50); and

Cceani nonas (4). Exenplary host cell species of

" G Arprg eRbatimebiathenudeiSusonh canstract ingludesde propaterasequence

op%glglglt Jﬁ%}cﬁ%ﬁ ﬁ%glﬁt %ﬁﬁﬂ%}%le %@Wosfe%g%%‘%{gpél é\l\f;hgl %7 @-reco%omant
peﬁtﬁi‘%rfﬁﬁg% Egﬁiﬁ@ A RREDN Befhiknt eﬁclﬁ C%@fb’;!‘érs m@mﬁ]ﬁé@iﬂg@ﬂmon

(ATCC Acet obact er aceti 15973)

in @hirbathe mamc@ptlgw dad any Araslatiosd 7§gu133f>@wlﬁraplhtér%rscovalenﬂy

TSR QLGRS0 FEOEL TN M (T Mo

elefRhtstcan irsct (ReT&presna) thdeqaalck af abarstus ( ATCC

23448); Agrobacterium tumnefaci ens ATCC 23308%&9
Agr dba&reeniahion amceﬁae@@rexm:ﬁ@m gy eeiagPIBaRaYmepfide is

111(@131%% 8?1% Q%zaé | (f%: ) Ei@)\ﬁel g?ﬂf}ﬁﬁ&%"ﬁl%d&%b %e&'.lﬂnz@: Rftency

er ens (ATCC 33212 Rhi zobi um

of lth¢ usﬁtpfwﬂaﬂ mmtéﬁTC@hﬁO@@@oterSlm‘mtdfﬂ wroetxcriptién edili is( ZRERIly
354 t t at AT. 35951).. .

oot RS RORIToBIca a8t B8gRe DARg Fifonddeally, a

pr%@%%?%%&%ﬁﬁ% &A30en tcBQflSl\ﬁtﬁk H&oﬁﬁﬁﬁdﬂ? %b%a({ea\a_&@mulatmn of

eriacepaci a (ATCC 25416) | st oni a

arquind K904 of tHeAD@L cmﬂmpmtmuod‘ shohest ceicubjest (ATigly regulation,

and Gilg i ARG TORAILCKb hyl Obact er | ut Gus. (ATOC

49878); piveidith 06l dMagéaahdce (el B i;ﬂe%é{ﬁ) invention may be
Met hyl ococcus capsul atus (ATCC 19069);

cohdtithtyeo pramasbisuar agiileted AMOMEES68)EXammlasy 0§ neswaigonly used

B0 T SRR s LB R AR LA T e
(mméjé ke (TGS rAQPTG), 20! (WPOR iy @spRaphpelsiaratiaL araBAD (I-

Azot obact er chroococcum (AT

axcinaso), i GPFCH: 5 0 GRITSR0RIOA GOGRIAeSTEVaNHaFece (nalidixi

TR TRE SRR (BTS00 o

(aﬁdéhﬁﬁce&mdﬁlcﬁl@'[@ﬂ; @228 siSftend? GhhspAn(Eemal shif o B®°aC) T7

(t@ééﬁp%gfglgg J&égggggrgfo? %%g% ga%ogégergtpTﬁﬁﬁhtg )lac operator
(T HaTE s (B éﬁgeéao@ ngslg%%g%agogm@ynpn@(gn@.)or halo-

cteri Prot‘éobactefi a

befedagesiu Gilkyil- SOIdMlo-m@idemas),tHsel Grloeybates), and VHD (oxygen). See,
for example, Makrides, S.C. (1996) Microbiol. Rev. 60, 512-538; Hamig G. &
Makrides, S.C. (1998) TIBTECH 16, 54-60; Stevens, R.C. (2000) Structures 8, R177-
R185. See, e.g.: J. Sanchez-Romero & V. De Lorenzo, Genetic Engineering of
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Prot eobacteria of the foll owi ng genera: Brevundi nonas;
Agr obact eri umy Rhi zobi unt Si nor hi zobi unt Bl ast onpbnas;
waphisrngotmenas; Al cal i genes; Burkhol deri a; Ral sPomiua2q04/040117
Aci dovor ax; Hydrogenophaga; Met hyl obacter;
Met hyl ocal dunmy Met hyl ococcus; Met hyl om cr.obi u i
Noryethogbnindivasdonprh virasaacBivgatalywistihy IndygpRakng: Environmental

Azononas; orhi zophi, L us: . Azot ob [ i RT Qi 0
ProgfPeh Slensaydustoma Mg Rk RE R s ok (R Dipain &3
Davib€ N&Hs!) OPHASRNA (1 99AN L AT Pz, FathiageaniDrokast. Sohweizer,

anot her enbodi nent, the host cell is selected from.
Vect@salio( eXPrefsofoss pa @eaes gnq;@@p@pwés 40 --mo@ogrﬁep)e expression for

Pr ot eobacter | f 51869 i !

P B hERRECE bl ONRBRIHBifrlibigs Loadoatp tmiaron e
& %l ﬁgnﬁmn The l_?gfdsﬁg@nsﬁﬁaseign Stgmh?)l}ageteﬁa,; inRMlo&cular Biology
ci dovor ax; r ogenophaga; t oba ,
endBiaiga et Ry Ko Bo CARLSY. KRR AL Cr b7 (The Royal
; ci na; Met hyl osphaer a;
So‘%@%%@%@%ﬁ?&@%ﬁ% e?lﬁgis) Azot obacter; Cellvibrio;
a i geptomotéls baxdngrihasurledtde deqicpac tofra pRemeler gefivg to the

selgifib UG Hobh AT See OF A6 4o FERFdGoPTSOA LA tyfdbene
encggg%e@ig %fogl%f 'p@pt‘glé? FOUR BendorkdAR(anthriiiiie obaeheiate operon
I'S

roup efined as the group of Proteobacteria

progfot¢r{@afitpPbenyi gndem eramotRrasttAgy @B%ng@‘ aped iy IHGh B105¢ thapone
Met hyl ococcus; t hyl om er ohi t ARS. - 3

DrofELTiyF SO P EI AR TRy ROL DRSS Hen M Al ifent in sequence,

e.gAZOPhEHZPIA taudem Azeinotacltterprdzrbiey higbiid), oOai BletPégc tandem
Pseudononas ; Teredini bacter; Francisell a;

progiatefot r ophononas; Xant hononas; and Cceani nonas. The

hos Lect " ) :
Loy B g AP S LT el ol er i
trafiefipied obthetdese of whioh te fRonloewine perti AViwhe & hegulated promoter
. follow ng genera: Brevundi mnas. B as% ononas; £
is wsgRi IFERIO H AOToBAPRAG IHRPIST TPENAPIHRRISTASY Ui, b part of an
GX}%%F&Q %?ﬁ&ﬁa%‘%brcﬁ? BNER: pgaithieRiid. USExAgnEdRACHBHoter
VI brio; i ge

; a; Pseudononas ; Teredini'bacter; .
regBlatngtprotpine immheds; atvdttoproteass, e.gnd. Colé aathbaliiasctiviles protein,

Mk ooty A7 Ty fensc e ORGSR e R g Ba e S 2 ol
La?ﬁ;}ribfé‘ﬁg; a8d Hha-rAtREReAllaBFPHREIAS o | B ©fi NAMT protein. Many

oW ng genera: Azononas; Azorhi zophil us;
reghieopaatater/ prasbteviregulaoryadrpipit pairs ape kugyohpyhe att.

Ter edi ni bact er.: Stengtroph .. Xant ) _
o AHBRA S E T ST Pa PN Dol CHRERP e, ic. o
comfH@H thit eV &5BBLaGHEVdraibulgsatps With thiddeguieto}y protein so as to

Pr ot eobacteria Subgroup 8" is defined as the oup of .
enghlottho pretedy ita ather meledss| PRIy tQ)cth cleast (B"fee%ﬁ%i‘ﬁ%%@atm

Bl ast ononas; i ngo ; 0 18, | kel
L
peiDhiei GropIbEKTRE ds:; ackan bif anpmaaiptasecn@peam iotissg Fanscription

host cell can be selected from! G a]gig- ). Proteobacteria
of %g@% pEffeotor eprgpquayls Faffbf:]@%g%ﬂ a8} f . %dggfcaléporgeo-{egressors,
an8 GhERCEoRSoddds HERHP v PhERP A uRd P lnd NBatuitous inducer

compounds. Many regulated-promoter/promoter-regulatory-protein/effector-

compound trios are known in the art. Although an effector compound can be used
throughout the cell culture or fermentation, in a particular embodiment in which a

regulated promoter is used, after growth of a desired quantity or density of host cell
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foll owi ng genera: Brevundi nonas; Burkhol deri a;

Ral st oni a; Aci dovorax; Hydrogenophaga; Pseudonobnas ;
warersmkTHoOphononas; and Cceani nonas. The host ceC/usan4/040117
be selected from "G an(-) Proteobacteria Subgroup 10."
"Gram(-) Proteobacteria Subgroup 10" is defined as fhe
biogiasy, pn epprBpuste sifactor compmmdis added) todbg eituge egrder to directly

.Bur khol deri.a; Ral stonia; .,Pseydononas
or 13#‘@‘??2'?’ F%%‘Etdﬁt?ﬁgrf,ssughgft%ﬂ?sﬁrg FSEL B host cel | can
be golhRst G, Ve -lic Bmoilyephaedter isaitiiubdraolspl gane, or
"Gran(-) Proteobacterja Supgroup 11" is defined ﬂ% t he
dertyatiue theteotrsgele @b adeelrion legl” t BRNcyE#k R0 DB FBHBhHE system.

S} epaLro : : bd&aMe 1.
The L G AR R0l A UhRIRIGY oxfiSec iy cbASe Lac
rep?e@cﬁrl'ﬁro?eilf’(me (pgbc&teit@? Wh&:hS?ﬁbgsh tm%:helﬂlﬁ& opsrattefafrtbebe ggomhters.

group of Proteobacteria of.the oW ng genera.

Thgs R 1] BT RAFQTET B UEBbdBRIAREEE SHBURGEY Mebided and

| . - 8ioked fauhg hmibers,
CXP%%EQ‘P&C:@EHC'??&& crn?)tgeo %%ﬁ%ﬁ%ﬁ%ﬁﬁgp 3" is def?ned .ers
e.gashd he mwomoeferptheRrffictoranpemd ioin iiduicémn prefoiably a gratuitous

maener &, Burkhglderi o Ral st o ai Pogudompnasss ald  caea
sl RiRiRaRagt eria Subgroup 14.» G an(-)
Brot oD :

teria Subgroup 14" is defined as the group of
Pr ofre ahacti@diracrobodiimentf @l laowir fac gandy promstst dotblized in the

o S DT THE RS el b ESR! Gt 08T,

npii YL TORE! B51a& THRIRMPmAS" | S defined as the group of
Prot eobacteria of the genus Pseudononas . The host

cell can be selected from"Gan(-) Proteobacteria

ubgroup 16." "Gran(-) Proteobacteria Subgroup 16" is
Ot)(?eé%?%gﬁ%s the group of Proteobacteria of the

f ol oPNdrNeERREMFOBRARELSS PAC i 1RS ifclided frh eanAEGiEessiorntobastruct,
deposit nunbers of exenplary strain(s) s [

hown in
inchediegian@sieayences S pbmentsir bdg s prd uot (e todeeawyuple,

RIS 808 AR AR LB aemp s ot

act{ATEE, BatdihonaPserdambap sighalenehhsotipton AFGNAGB, 4isfronic
Pseudonmpnas fl avescens (ATCC 51555). Pse do%nas T
Te SIS Y HC g Porae YRR Oy . ta g8y h 35 pRQpisGossence "ags

A . vV t : .
R

puRfetdanonaslaties iofier expesed AFiRTe] #R38)ng Heelagdonagrdag, T7-tag,
stram.nea (ATCC 33636); Pseudononas.agari ci T .
S-ip80 OV ks R dhroN At HOTGHEES. BOL B Ebhylalanine,
| RQY OF ayci S e UGQRTRAT rsUPEHA S ONithiordddgid 0 Meas galactosidase,
pogjgﬁ ARQY OF By ;(gg Bze ¥ ior g

enii (ATCC 35); ononas azel ai ca (ATCC
ch7anhenicpt ecaditronsferates icydpinaliedaxtrimgiocongrpsiprase, CTP:CMP-

seudononas boreali,s: Pseudoppnas r i S.: AT . 5
s-GhakH eptsan g onae® bruSl ERTRAR nPE L ERE, St SHeavian
T7Eh8N0VP4 8psA 225801 pidsan AQ ERaRGcHehll pibteaG ASTMHER,
7%&7103 ) ngéud-g?n%r}]lgs aur_alr)ni aca gAT,CC,33663),;
CBR &4 Bngatentosstitieding dphaia, Catmoduba bndingréemainddiP, Kaylge-myc,

17418, ATOE 11404) snibsand fragi (ATCC 4973);
ol HRBoRED oA e dE TR R

In one embodiment, the nucleic acid construct further comprises a tag

sequence adjacent to the coding sequence for the recombinant peptide of interest, or

linked to a coding sequence for a viral capsid. In one embodiment, this tag sequence
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Pseudononas taetrol ens (ATCC 4683); Pseudonobnas

ci ssicola (ATCC 33616); Pseudononas coronafaci ens;
woezeusdemosas diterpeni phila; Pseudononas el ongaC®US2D@&C10117

10144); Pseudononas flectens (ATCC 12775); Pseudononas

azot of or mans; Pseudononas brenneri; Pseudonpnas
aumofpelbursﬁcam afideometsine o?heuw@uemco@l@gm@fﬁmty tag, such as

t t d
P e R e AR
gluiatlﬁmaﬁsfeﬁﬁﬁﬁmmsl" Heeagehn hls¢ HE@GIuDEBE)molecule, such

Pseudononas nargi nalis_(ATCC 10844); Pseudormli] Sb
as V¥R of G8P, meealosroh suchrinaresser msoteiny oEh 9 fgpyn also be a portion

zg‘nzgn g)%ﬁg %ﬁecglgén f(f)gtn?l%d %A%égég g’gg%gﬁ(LEQﬁ% gﬁn%vﬁig é)mdlng partner

usefiglf@gsirificethohCC 33618) ; Pseudononas veronii (ATCC
700474); Pseudompnas frederi ksbergensis; . Pseud 8 sb ¢
genT]éeu [pgﬁsgnt( W@J@%ﬁ?ﬁ)m" P@% udlo o ‘i) rfB% r§epst -recom mnan

pepgt‘ﬁ@ Hgﬁﬂﬂg Q@%{%} S fdilow ?12 Bﬂsel%bﬁ@ Bhérhbl y Link hnked thereto a

enitr ns; "Pseudononhas
proRsxrD ﬁbmerblbdmg isit® KEBS)A‘EGI@M@&@W 16@3@&1@1!0 ﬁmﬂfégtlonal start

an({:gtg%l i Q‘s?fggggﬁg I%Zn%) %ﬁ-é grﬂﬁ] & tg eosvu%ef%ll as host

celﬁ' ih fb%blén s? SEME QB Hamg| BNGE Prévbit ﬁﬁ&@@nl%ﬁﬁgﬁably from the
Pseudononas I'ini; Pseudononas margi nata (ATCC 25417)

selm@Uhkn}iWnlés Mipyhipetifis @Amr@%esyonspg@@ g§ known, e.g.,

OéeA %5%§€%%g%5%%§§4p| cF iR (%ﬁ%gf%&&%%nes

estfi’ﬁfﬂh'l QH@ RERLIEY ol lcomplied prddftiofs OeRs2 IR WE 7¢FST BCTul 1999);
3141 Pseudononas nonteilii (ATCC 70047

andBei atsalmésmealpﬂlsms@s@eﬁé%@emfym%@% pognus inbegterial
R5k2 T; 0 r native or
gerpg%e&dhlolgf%)%gt g?g?%)oi]% e%) %(gzeu 2@1@1’[70% 388Bar nativ

ononas pu ononas react ans;
syrith&iedoBONAgy Hpusat @. g,ﬁﬂli&(é dbéﬁﬂﬁ)d ini Pmﬁ&éiynthetm RBSs);
bal eari ca; Pseudononas rﬁ % é@TCC 4 h leotid
O. plsehatiortohadristany f@??tu{emféét o H¥dpLaspds amqff’ag ¢ nucieotice
R ERRasichY 8 Em;s kBTESE, Eur. J.
Se@%‘%‘é% 2 @%&%ﬁ%%@ Céegr%%gfgsgpayael (ATCC 336?5) .
Bi®%end Ao (S 68476h¢Io8D) ((M@@ RBSSs‘ﬁnuen@sledAp?@ﬁéAG) Further
ficuserectae (ATCC 35 Pseud nas. f.usc nae:
expRRlGRl6 hBIAO el S AACEABI8080)n ROBGT B O SRy g her

HCudePALE) iheP Féé&ﬁ”ﬁl@éﬁm‘ﬁ' ﬁﬂedﬂéshﬁyéﬂ A TE 13@339atent No.
ele(F.;ﬁeudormnas tﬁe?m}car boxydovorans (ATCC 35 61)

5 03§Ql9€ldndﬁﬂn$>yta'mérﬁﬁt]%ﬂt@rtdﬁ@ 5, 2% Afbtep Fakoy et al.; US Patent No.

rval en vV, e
5.3 58a ) RoBeltabnaS TH S ORS FRer S L B o
US(P{E’EQEEW 9755 465 % 05 ctGe! knCEP PagnsRoes, 1621760 anWilcox.
an(-) Pr ot eobact eri a Subgroup 17." "G an-)
Prot eobacteria Subgroup 17" is defined as the group of
p,P ot eobacteria known in the art as the "fl uorescent
dononads” including those belonging, e.g., to the
f ol ITeMsBEpIRSLHBIDNS eapelinetie eﬂsmemmﬂihapresent invention by a
azot of or mans; Pseudonpnas byenneri,; Pseudonp
Sﬁhﬂ‘f'ﬁ? sequence into the

Psewdgmsingd hopsaw EBHen e MosTaseat Aserbag oy
-doliHO ERARARS T HRBUAIMYABout
Vegé’% giﬁ%ﬁﬂnﬁiﬂ ’ﬂglléal ﬁoﬁﬁﬁ%gﬁr%gg%nsc |lsg Pseudononas )
framnded 300 b eesimbahmnes onthegirombies to iRsreastdtsdrmscription.
Generally, the recombinant expression vectors will include origins of
replication and selectable markers permitting transformation of the Pseudomonad host

cell, e.g., the capsid-recombinant peptide fusion peptides of the present invention, and
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m gul ae; Pseudononas nuci dol ens; Pseudononas
orientalis; Pseudononas rhodesi ae; Pseudonobnas
weypmsant418; Pseudononas tol aasii; and PseudonpRes/uUs2004/040117
veronii. In this enbodi ment, the host cell can be
selected from"G an{ - Pr ot eobact eria Sub roup 18.
a pr@natef - Jerivedt Bobast kighky-Spwseest gens toj dir ftrmsaﬂaféort g a

aoBBa iy HREREE' i UOEIRL T SHP RSO RP o8I o
hetdrbléR2b8$ St@iural Segbiitieng dsbh@ﬁlﬂe(b(hh apgopdate ehgse with ttdmelauon
foll'owng (wth the ATCC orother deposit nunber

lmt@klémné RGN SEdYeISHoviAPHONAYYy it We@ﬁ%l)danfrfs%@ &Fohfﬁéem
1nV?ntt"o%{T@%C ﬁ%gtf%g%{l% c&kap eféfl]deeéj ﬁgidﬁvﬁég)tﬂie Cihclﬁﬂﬁ&\g &n N-

ononas orescens bi ot ype
terrainaDideatifiediobipeptide ﬁnpnrtmg dvmedldhal(aéféﬁellcaﬂsgﬁ)stablhzatlon or

Pseudompnpas. fl yoresce 1}/ e Iso cal | ed biovar
simplifed patiestion p @ﬁ’Q%f§T#@6%) nDnas f1 uor escens
bi O‘gg@ﬁl gxsper AR F@tdis cfophga/withélp Oﬂué}bﬁ‘éﬁf il YfrékGE capsid-

129 ormnas fluorescens biotype G also called
recbinbinant pepvide HisivapeptidedATEE corsaR)ed Ps msadmgna structural DNA

Sefluoagﬁg ggPF av @%ﬁépgﬁﬁgg g%#8§L%§%£§§¥$p§dJﬁ£§&wr“mh

su1P B%%?ﬁﬁl&ﬁé% 1J1ﬂ1ﬁ%%@Q&§n1§§M551 Fl?%wﬂ)mwm g phase with a
| uorescens subsp. cell ul osa 0462). The  host

funcubmal cmmot@r s&hecwe@@rfw@lmmw one @ BIOED BARIIoEYRiG selectable

R O e e
dedilabR! provaTRSaniliFcHAEn ﬁrlthﬁl fhertoksic ubwtabket liastsnfop ftrahstfoﬁnatlon in

biotype is P . fluorescens strain MBl O gsee b
accpgia@m W ts mpgenjze@sq g |11éq;%}e VARRPSISHERAGS 1 W g "the genera

Ps% u%z%;‘%cfzs afll 11? %\@5 IZOS‘EI SE Ypdih ¥EP (fﬂtg&ﬁgﬁas oFescens.

orescééns s ran , constructed by Inserting
i nt Wetioes ABlkabwa it diroao amhsafsldfo( axnnaa;surg Ecombmant proteins in

deh dro enase gen | ocus,
hosb| e, PALGRSY G6 SNAC SBRe BF JBP GRS gl ey emspasing (g fusion

pro‘élﬁl:ﬁtagggrdn{%ﬂg' fhe(e)ﬁ@éen{) invenHOH. e%‘h%ﬂ SveslofRimfuden 8l GRksriids,

ent invention include Pseudonmonas
codnhidermdqphnge Mmedsmnawdtoﬁ’s ebganples of fiyefidrmdewed yectors that can

b [ined % A0} RIS Brebant TR BGKIe, PPO R by ORE dos the
exé{%g@oﬁ' L§h{ls g@@m@@s PPERE19, 5K68240) ﬂﬂl&&BﬁPsml&z RKS,

864" pyrroI|d| ne; | VP 396
Rmélaes %RSMRRQ Bugigglexampley san cipde p@du R—ﬂmhwﬁé«ﬁ%%‘ﬁxl

5 PRAT Mttt g AT, AR AR BRER K PSS, DK

pch&@ﬁ%ﬂ@M BETIAIE ;pBY-Hald,; Blemdaaqﬁhme pET15b,
il 8 [1 FO 15833;

QET’rlﬁb)lll 19p pﬁﬁ%omeﬂ%%@sé%L 145 ?c%‘%ﬁ =2’Eﬂé§)%?od(+ ),
pEi‘éé’ A5 e 2%% B3R, BT b e ﬁé%%@ﬂ-ﬁ%-“ﬂ
EI@)aLd@P T316(), pEBR32 82423, /pET-388(), ;ﬂEJ]Bf:bI:}F@EIIBSB@*) pET-
36b0] PG T PIEBOT e I [ AT EOAE | SO DA BB H0RET-420-
L g U
pGHRZINTRIp@BRI2T, 2AGEKFIIRA PIGEXR-BK, [ PFOEBSH), ; p@BX-5X, pGEX-6P,
pHAT10/11/12, pHAT20, pHAT-GFPuv, pKK223-3, pLEX, pMAL-c2X, pMAL-c2E,
pMAL-c2g, pMAL-p2X, pMAL-p2E, pMAL-p2G, pProEX HT, pPROLar.A,
pPROTet.E, pQE-9, pQE-16, pQE-30/31/32, pQE-40, pQE-50, pQE-70, pQE-
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[B-9]; 271 [B-1612]; 401 [C71A; |FO 15831; PJ 187];

NRRL B-3178 [4; EFO 15841]; KY 8521: 3081: 30-21: [IFO
WOQBE0s74% PYR PW D946-B83 [BU 2183; FERMVHP BERAJ2004/040117

P- 2563 [ FERM P 2894; | FO 13658]; |AM1 126 [43F]; I\/H

AS06[ AS- 06] : AS05 [A5-05-1]; A526 [A5-26]: B69:. 72:
80/8/2290p QENIDS, pRls:EB m@pspgs@q»&&@@s pSFd"Q(% Enﬂtblqﬁélsag’}”r@%

AR b ST S O Gy o s

veckhd- \Métnad\Nfiise ?cﬁzgé’nl:{ehm}B SL.94N. Hﬁ-}%se 11311& ppATEG] Mistobiol.

CCEB 295]; | FO 3903; 1062; orPf-5. . lgbg (%&%5762
6o(mﬁmﬂﬂé%} Aént Lushoikay i @nal, u’rnt ﬁé?lc P& iGks
cIe aC| n f1d

5 oRRS RO LiaRiet & R SAEhaaan EPEIRRIG, rig: PIPEREARRR000)

H.F0oseheehedimenr, Opim Bibedls 12¢3)d30at5s(0ai @001);M LBégdawnan &

K Noiimanic, B SRpsaGRabs e EOMB a4 ! Dbt o in
FEMéC Nﬁh%bgﬁ' ie&e%g@z@o’ﬁ 0{1}}(1:2{}91 2nodHogahedikhnsaasisd Y.X.

Fovi lei’c acrd of a) and the
Forﬁid:hb‘ﬁlm Gaenie d 40€1) 163~ GSr(Mzwrid[ 2994); M. lsedn &ol fi¥alkszaiva, in Gene

BT e T PN Y e
J. W&ﬁe‘s@c &L C@Lﬁ)@éréiﬁl i Gefl@ 61@?”299-@)6 (PEIN)] BE Baglasaritieeeslt, in

one enbodi mentf, the vector can include at |east two

Genkt 16@ D3 7ebpdrat- *958@),&@@ §gl@w¢1ger5%@1,enb@§nqﬁ1 EpgdNY) 23:69-

o SR TS LB SRR e T 0 o woos

et ai CEHEIBRS. 1AKE3)seEsssat(®thr 098 B ahd Re Hosthvick élczﬂipnancroblolo gy
binding site hi other enbodiments, the coding

15 14@?&&%%% 44 dich 200hked by a li nker sequence that allows
thegf r#ﬂﬂﬁxlc%f f;/ é)[plllﬁs B3 bk B8 deMuddig 1ﬁeP§eu9<bmonas
F Her“'e e

ano I ng sequences are |inked to
hodicklieihenie pHosatitted s Tﬂ[ﬂeg @s plermvmitfmm thesipdiveted mph@nntby
the sane induction conditio otheraFnbodl

nultipf@“@é&%é*%ﬂ%ﬁ%ﬂﬂﬂﬁﬁoaE%F@Féﬁpm@§ﬂgw PRue

conbi nat i oz ARELPT OV ded] vIRg @GP t1 pl e vectors cap
i ncl ude prcnﬁ%érs that are $r|$gﬁ by the sanme

i nducti on qgR§10i ons, or ppCHi3Pfe€HEAt i nduction
conditions |hi one enbodinment, the pronmpter s a lafr
pronot er, qrRS$F1PPi vati ve BKIBﬁb3IaC pronot er such|as
a tac prongter. The codi ng—segquence—for—a—peptide—of
i nterest can be inserted HP@H§ﬁ§E€0d|ng sequence [ or
a viral capsid or capsid ) predetermned site. [The
pepti de can al so be inserigg §t a non- predet erm ned

site and cells screened foLppEgguUction of VLPS. hi|one
enbodi nent ,| the peptide i$ |nserted into the capsid
codi ng sequence so as to begwvex@i@wsed as a | oop dufing
formation of a VLP. I n on¢ enbodi nment, one peptide
codi ng sequeRKk®/RM i ncl ud¢@gRK#16he vect or, however |in

ot her enbodi ments, mnultiplesequences are |nr|udgdr_The
mul ti pl e sequences can be pABé¥e form of concat ame S,

for exanpl e.concat aners |Hinked by el eavabletnker
sequences. PRI may bePtﬁgérted at nore than ope
insertion sfite in a capsi ¢ ts;—peptides—ay be
inserted in nore than one 5¢$hce | oop notif of a

capsi d; peptides

20 The expression plasmid, RSF1010, is described, e.g., by F. Heffron et al., in
Proc. Nat'l Acad. Sci. USA 72(9):3623-27 (Sep 1975), and by K. Nagahari & K.
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may al so be inserted at nultiple sites wwthin a given
| oop notif. The individual functional and/or
woerousmbwm7al peptide(s) of the insert(s), and/ oPCThd2004/040117
entire peptide insert(s), may be separated by cl eavage
sites, i.e. sites at which an agent that cleaves or

Sammm; ipdeBagh BHAN] 2% e¥lan 197§ép31aaméi REEL QGO flerigtives
the eo grﬁ?pa:ﬁlgﬁgﬁ% q{%@%%gffecr:rt%ﬁe c&lgs ggsr dﬂf{f%hft'fﬁ? ¥xemplary, useful
derﬁ)atl%m R$1a1c0109whmhw(rs )m@ﬂld Arpmevurﬂ; indhudent gr, p&lT242) pi§T214,
K3Sheed Foleieq RIS i6Hh IIVCRED nd RERESrIBTIE (e o8+ US
PoGAISL s SRR, ) S0 PERHR L2 &, Syt pescinon
Plapmpdt plvtﬁ(Cl‘Bﬁ)ﬁl is ailehy¢d frbm the SRS 104 A-tmb¢dephbsrhid D'ETS%O (see US

Patiiof. S1160601 b1 WHCPEEATEGh Fges o CeupeR; DR ariggnoe

maffer taﬁ@ tﬁeef hé‘a&ibn%ﬁfd%ﬁb’ﬂh%atﬁfn foberbel HeRSFAPSO Blasmid. Other
peptid e peptide codi ng sequence may be operably

exanmganyt Wﬁw vdutars tihdugo ghase olesafbedhia U&pBatantcNai A$30,264 to
Puﬁﬁq% Ece corresponding to this approxi mate center of
e%'del ected 1 oop(s). This includes the retention of

t herd gadé BAbbdiAMRL, Al expbatioR Pldshd isOdsed A thiRediptsision vector.
sequence of the caﬁm d that is synthesized downstream
In ppethert mbqyblpwntd KRSF1980 tor andesiveive fherepdds meed as the expression

nbodj e L r
oo H; e ARSI RIS L Bk M, o
pMY'€1 808 iadletinatdrgheeos ivisedns thel dxpressiors eepi@nces,
including the cleavable |Iinkers descrjbed

e oAl LSl e Lo B0V L e
pr& &1&‘@@9{%@%&1&@ 'izmnﬁHﬁedoﬁ‘oﬁll?ﬁe SRR Firia El%rrﬁﬁeﬁl THR sG&Bm takes

to the carboxy rm nus through ohe or
admm[@el bhkbe Slugl\t\haoctllmtyamdaespmlﬁatbabif ethisy badiemphage oF7 RNA

rolBEAREL IS P Tt RSB B g oo

Bort BFIVEARN SigARE r8dul@ion @88 tra@Rdnal T7-based
10(%%6@?2% oncf:nztﬁ on, IIsgch as 1aga ogg% onont hat |as He e

veﬁtmsr aspedingnplbmid srbiite aof aeHevigbibigy (ﬂShudler,t E. Yhraw B. A.

Mt (RO T e Gt Brred 15Dy da-aREF TRt 4l Qpogcene

56@h! QpoBky TRSaiT expr%ssson lsPst@ieudedrthi CI @Torﬁﬁﬂéﬁ@hﬂem RNA
the peptide can be inserted at amno acid 129 of the

PO@@MS@KM KNAR) @mbtghehev@ménnmﬁﬂ of tthﬁeg@é'é of ingerest. High-level

ex%rgs U(?ennt(ifi 8&% eé)} %S@%} %qugl%o er eﬁ](og T?% ﬁrmore

pPreRWiveRiak ABHVREE] élﬂﬁRN@d’ aid ibdedicand I&Dtl&(!ttailsacri;ﬁﬁ)nadfdhe gene
am no acids 60- 63 ofthe CCW virus.ln a Ci;‘tlcu ar

ofemfar@an FERiessioh et ﬂ}ee‘élélﬁtﬁqdrﬁf@ﬁt“f Brugrdoby aEyidng aspwicg of T7
t d
ﬁin ﬁl%@l%%tr cléfl Tfn@ 94 %{’,‘g’bﬁglnl%)eg?) st &ei BLECE! cﬁﬂ‘f&%ﬁﬂmﬁﬁhg a

imcro el c acid enco
chmmommahds@@rr (ﬁ1th@ EERMAPW diha TITTHRNARcdeaE ¢s aoied thnrfcoayrol of

St e et PR L R B
infiRASH 95 ﬁ%cﬁ g&fm‘{f iReRES des useful in

constructi ng t c acid construct are disclosed
aboVithe me]'meprambn systemeattoodi tightly, contrelled; ditmitable expiession
const ruct incl udes onDter seguence
of recombinant protein t gh e presence of specific carbon sources such as
glucose, glycerol and arabinose (Guzman, et al. (1995) J Bacteriology 177(14): 4121-

30). The pBAD vectors are uniquely designed to give precise control over expression
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operably attached to the nucleic acid sequence
encodi ng the capsi d-reconbi nant peptide fusion
woepisiodsi’s An oper abl e attachnent or |inkage rePeTAISE®4/040117
any configuration in which the transcriptional and any
translational regulatory elenments are coval ent
leveds. tHcﬂepsdogqustgeee dexpeessiondiremqthenpBAS, vears iy g %’i‘?‘b gt the
ell. . the.r I e
am?ﬁ_@ g ;l“g% p]é(%m?tﬁrelsstgcgﬁ %(g:lg(/é e{nﬁr@e{gaﬁ\{éf??eggﬂﬁt% By the
prodidt f&‘ﬂh@tmﬁl’l oD 0a86, is Qnesepians ragnlandr thiteforas gied;omplex

with{ granoss Irofho gbisge of britsinesetic ArCPapiotS Mahscriftion.
For%ni){lﬁhﬁpﬁé{}s%arﬁ&oggl fc’ﬁ%t‘?&rc‘f\ﬁﬁe\%ﬂ&t a%nre H}@d RDHaMBEaBinose binds

scription and is genera y positioned
to AfhClaNowing teaﬁsm;ﬁ&nunsbegmn(m)‘ Thhe ANIB astinasob pradein(CAP)-

deal [1.b
ARP| Girmplsy Dindé dae A Ap et Fiuiztes e ARl i, gorrect
1063%&%‘4[}1@{;%11}0@&% 81?' lular protein of the host cell,

ect tight regul ation, and easily (and
i ne’ﬂhre nsiexptegdion lsylslcmchllomehlgln-@mt aegulaise @xpigssion in E. coli

ﬁg %rg?;{ﬁ]é:ﬁgt\é\% g&)%e%%feﬂtvga@\r/s aéfg%serb n%t%r%%ed for expression

of é:tgé FREiESsefds IOTERIN Yhe 3R rbRdUE 11D h &trph® AYHral promtﬂer derived
el’r subsequent inducers include lac_(l1PTG, | acUVs

ﬁomDIhE(B)yptqmu@ne{ BrRNGG lastose King) prqrgg/tﬁm( Itpq.r@ygul@Qeg by the lacO

han SLary r
oy PR BRI e GG o BB 1 P52
recA (nalidixic acid), proU (osm)l ality), cst-1
(gl ucose starvation), tetA (tretracylin), cadA (pH),
nar ( EAARKPRESSICNOEVIRGIBIKE ARTICDES IR sEshOMONADSA 2
C), cspA (thernal shift to 20 G, T7 (thernal .
I ndWaé ippsdknt hveltn dpepadvides(d Pl@ess 8-Hraducoyse p ateymbinant
IPTg[-})(h T5-1 ac o erator (IPTG, T4 gene32 (T4
peptidee P@Fﬂcessﬁﬂ? ?Sac operator (IPTG, Pm(alkyl- or
Iob gsd)P cg)rﬁo;}glﬁ%leﬂ or hal o-tol uenes), Psal
ate

al | (oxygen). See, for exanpl e,
I\u;kr i q:ﬁsvldﬁig@. m@cwe @):ldl\km‘}p@lhlg@l fusiRe\pepde; veezein 3he fusion is
Hanni g krid (.199 TD3TE 16, 54-60;
St even%f arpg:c@a 1{‘%@5§tld§t %?@?ggralﬁﬁs}g_'% 85. See,

3 réﬁﬁ hgz- RSB0 adid Vin RBe LPde@fGAondde el Gvherein the

gi nee |ng of Nonpat hogeni ¢ Pseudononas_strai ns_as
Bi ocatedpyession fin thel eedfusovidas ferrid VErR pysemhbimfdhe fusion peptide
Process ndustrial M crobiol ogy and

Bi ot ec oYEHjjlk(ERa ’fﬁbe%?rhd & J. Davies, eds.) pp.460-74

($999)is6148N fReos8s livepatiogson, D.C); H Schwei zer
Vectors to express foreign_genes and techni ques _t

ronPeptidegenay dgpraseseh af GNgeeRio ﬁ?iﬁhj&smsﬁﬁ Wé‘il}%n a capsid
peng @F g{pgesg{:/\? %?‘3 %%ht?a?ﬁhseéé pfr?bzlg gc?bgiﬁlbg%agp Le rpesiuiiﬁgptﬁe codlng
fiterthé, aré holvbledtidhr foBilel p:@ylda)rtd r&t}ob@e)tmeﬂso@ gs (i3, tr1— or

| ker & R Rap Ie{g eds.) 125- 54 200 3/ ¢
MU PBY PepidecHERHSS Py SXIRATTEN 18 SRnCARRyS cgnﬁ%fbﬁqu?@rrec mbinan
l €. . r t Oth

oo D0 oS ISR ACEE Ry BTl c02lpasoe

cofi@itdni@ic 1ﬁmt(®$1ﬁapnommnmmtlplemp@ermé tlensaodi Frggenvas peptide of
target peptide, dononas ant hr ani.l.at e

IntgResly At gla@’pé?lgﬁlnp ;cgppﬁf eetP ( frent I@gggsnousrapﬁ?gﬂjes of° rinterest).
c&%&@ﬁ%&frﬁam&hf  QrAStehs e&ldaeﬂéaé ch nore than one

pronoter 1I's covalently attached to anot her, whether
the sane or different in sequence,
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e.g., a Pant-Pben tandem pronoter (i nterpronoter

hybrid) or a Plac-Plac tandem pronoter. Regul ated
wonreswee178 utilize pronoter regul atory protei NBCTAS2004/040117

order to control transcription of the gene of which

the pronoter is a part. Were a regul ated pronoter is

uselh orer embodimenio thetsplatadi Vigusplikmpardelerasg ieatdspipistered to a
h rotein w.l |l also qi art of an expression system

TS AHY P S PREPIELERt i nvention. Exanpl es of

Pr ORDLRSthdregtodiney, HeQhRids adid Dotsiaict @ai ibe abaaxpressed with

proteins, e.g., E. coli catabglite activator. protejn,
anoffaer Tupleist asichencaging arwid fypercapid.c F pPuGRRRr P‘i%’&% g}e co-

[ . [ i
exrjRrE P SRS FaR e poorttc £80h pRACIRTERINEI Rl form
a chin@drRi virusMiley particle. The chimeric VLP is a virus like particle including

regul at ed- pronpt er/ pronot ey - regul gt ory- pr i n, pairs .
capgicd. KU PERUE THFIPTS BRERASH chY ﬁ&@%ﬁ%ﬁ?{gy‘%ﬁ?—&?& pgleic acd
coﬂsﬁ‘ﬁ&gaﬁ with an effector conpound, i.e. a conpound

{ hat

reversibly or irreversibly associates with the
regli stilbeyothenembalizentashe oudeighice] tonstpeioean be cerexpressed

.either release aor bind to | east e . .
with Spdier | oo o Qg eeatie, A (lersR EipsRGeghRaagt peptid fusion
pariBEe’ It AP afRAl: UmiRkirhéiR, HediéPresséeiBRY fip®inTpirticleg will

or blocking the action of a transcriptase enzyme in
assemblei iatvivago foransg eltimstic yirus tike patiglene. Ef f ect or

conmpoupds are classified ' i N elLs: ar: :

o RE S SeoBliEr CfRRlhbf aSteBid AtIelonAHE kR is designed to
exprtdseat aiffiGampputitie, asidh gaatali dhaperond darotein, ¢ carp dien @spressed

Many : . : : :
concogiieatewithbraicsis prid speeding Bg fisenPsRtideot ei n/ ef fect o

rco i K i :

£ TR0 0 ORI Bk Syl ASUED 800 o
presetlttiniention afealisopsdedtabove. in a particul ar embodi ment in

whi ch a regul.ated pronoter is used fter grow.h.of, a

desfr etk GREbIMES o BaRermodenabledd | BIORRIGN i form
of mpgié'aﬁBﬁeFEﬁﬁS&iﬁfenﬂ PRSI FFoddded. 1t © TNICHbidM & the

in order to directly or indirectly result in
forexqpf €E85.0fn sfbentbeduhemts, it pracepetprefises &f) leasBpbawtyd.Bf0.3, 0.4,

e e re lac famly onpt s utilize a
055 1 Ban0 585 G wEro @R mipEhPPRH Aok i Rfye mone
emb8@iient 98N6tal SRVDiFAt PLotBnESHiBBticddNist delesy LEYL. THE some
'ad gene, which is (normally) a constitutivel

embrinestse thagamennt of dddeprotdie prasicedisra deast atm%%%ia abpytald”%,
e . . 0
L) ol S5 10 b8 A0, AT S 088t v

abstltiAoRz eBout §0%4) S5bufo0%, et 3530 obokd161 totke decmabinant protein
expressed in the expression system In the case of the
pradsecdr onot er fanily nenbers, e.g., the tac pronpter,

the E{xg gﬁl%dlg'x%ﬂp ?l’feg}grghgsg ??cid.##%"&%ast Br 1eé/Erp§‘9k'éiIrﬁd VLPs or

graturtous [ nduceé
cagd soptapy.| -Th-ddofhet Rinbgdinasait oty rancss gpeoduabs 6.1ctl 1@@/L pre-
"isopropyl thiogal actoside"). . In a particul ar

). |
forenpdo¥ii-Rreimt the gelf-afn ghotheg cnpbedimsptythe percess prodyqes 0L igdl0 &/L
i Qm, C
e R S 1 0, Ak g s s
leakt dmomt 015 De;, 0.4, 5c).60@, @806.9 @t hergdl enefirmed\Adis. In one
regul atory el enents can i ncl.uded.in.an ressio
embeRg Pt ﬁ0f?§|mawfwglq%a¥%?’sgfaﬁféﬂ Jueduceddf & BHL L P Tn
subdMiiBentt Uhe 35681 VEP drbfdid Fddha SaRrbeSABRE Gbout 2.0, 3.0, 4.0,
5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 15.0, 20.0 or 50.0 g/L. In some embodiments, the amount
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transcriptional enhancer sequences, translationa
enhancer sequences, other pronoters, activators,
wonremsdicat7’s onal start and stop signals, transcrPETiUSZ04/040117
term nators, cistronic regulators, polycistronic
regul ators, tag sequences, such as nucl eoti de sequence
of VERgsdteimnprotitced"is pé pedsti ebwo divmpbont it eboutyiisi/erpbout 20%,
facilitates i tification, .separation, purification,
sboyf S eirieis ot SR gk Pl S S B BRI ReRE ™ 01 L ng
Hi smtAagtheFbmBodiatent, MofedBan $0%ae, théiSkpreagd, iartsgenic peptide,
Strep-tag, polyarginine, polycysteine i
peptide.\nubieiny Paliagnge thg@pggrggqui an &@imgduced in a renaturable form
. anTrp-Trp-Pr .t D 4N e g c i 0
in o Gt bl P Bl AL B 0RO SR PR of
the GkpteaB@ brasia ficowmamed GI6: @VBe renatured into active form.

3-deoxy- D- manno- oct ul.osonat e cytidyl transferase, trpkE
or Tlpepnlgpesg\gfd;h@] }nvgpp%p%p]aq iﬁ’tad-lt? THIREe (y’lel; @?é%cgg?)mant

pro%p%%@gnﬁkgéﬁ o@bss?%&ﬁﬁ%@f‘é%ﬁﬁlﬂinaﬁf plogdin 2635, 10, 15,

al actose bi ndi ng donai n,
20,23| BOd o5 (isAdEO S GRS T, totabieell pratgio, (tepjyp Percent total

onpA, pel B, , NusA, . ubi.quitin, anpd.henosylin A
o S5 e TSI LR o e
celft! oSS Phe @derBRAMRINCS tﬁg%&‘é@rﬂttoiap célhprot€ifliifr@ell known in
seq

ence for the reconbi nant peptide of interest, or
thelartnked to a codi ng sequence for a viral capsid. hi one

enbodi nent , . this t equenceal :
of e Rartsel ool HE AESRLP i bl Rkt Rptice
peptRlS; pouGh, @straghientahrest exPrasioal loieli dfyattlagst 1P tgnatdercell
enbodi nent, the affinity tag can be a o C
dengity & ehleasict0/Ly whet arorge(isoMehin & tempreatirg gangs P faboyt 4
g d Hog ‘ ] R iment, the
to a3 CopCREER T FRY SRR Rl Smtiment,
expiBssonPEktcoWild hatd 2 aeddntidahnt prdteiaufepeptide axjmesion level of at
antigen or _l|igand far a_known bj nding partner ﬁefm'thi
leagtopYpitapi pRE At Felh densily 9f e?éelﬁisti‘k\/ 1 BATE &V RAF-Ergd1Hn 2
tenhfr AR LA Qo d B hf]§° €8BSkt 536 TR IRMN ) RE Birhieral 8lisifedium
equence, the 1o I ovi ng regul atory el éments operably
at 4 feredtatidresoatensf ah lqastolfotitars. a ri bosome binding site

(RBS), a transcyiption term na t ranslati onal .st

and I gcparinaneodiusat i ot oL dhe GEEned ah cprif iy
1inREd foNEp SRR FIntRET Ml foRtfed RSin HESUiBleiaRgREMEES Thdekll. In one

systeng according to the present invention, preferably
embodiment ehespdptide ofl itiersst carege rengiagd Epadhe WéOI&g]& aggregate.

vari ety of consensus RBSs are known, e.g., those

described in and referenced by D. Frishman et al.
(yg?ggggfp%ﬁg@gygﬁ@ﬁ%;genes: estimating the reliability

of Corputer predictions, Gene 234(2):257-65 (8.Jul .
199 ;onanemiBmdimemy fbk psecesy further HroHdeT | i tGleavifg Hsgfusion

f i dent i fyi t ' i al :
el o-eparaiethgReSp Bl i ROR0s o R BBS AT PR aaa 1 on.
ei t hecleRndbly Bnkigesseqhdirt ican BBSaclndyd bewese the wira .protein and
t hose described i n: EP 0207459 (synthetic RBSs); O..
the feeormbinaipentide. mxamRiss of pRTE UAECHICIFVE theseﬂ%ws% glyde,
bug Egeulﬁgtdlilfrlﬁtg@}t{) el %ggjexqtgsﬁ A€ Nefds gﬁ(ﬁ, R chgfgl?,U@NBr,

cres an s expression in Escheri a coli,

hydroxBiagdhe m (for8 1 ahardphide-l9cicd) 8 D-Nimab+ v shikBBumbeurenatse O-
of AAGGAAG .. Further exanples of net hgds vgct o%sé a[?d .

IO@W&hWQ%‘Po?M&ﬁ#@WB%WSpW 7S SRAORERT %Se%fr‘a GHrRiEpses, Lypsin,
e j sent invention are described

d?#ﬁ@:ﬁ‘ﬁgg%%@é’f&é%tai%g’.t&g?e’oss, 294 to G lroy and US

Patent No. 5,128,130 to Glroy et al.; US Patent No.
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5,281,532 to Rammler et al.; US Patent Nos. 4, 695, 455
and 4,861,595 to Barnes et al.; US Patent No.

WO 206HM8 to Gray et al.; and US Patent No. 5PCBASTHD040117
to WIlcox. Vectors Transcription of the DNA encodi ng
the enzynes of the present invention by a Pseudononad
hos€legeabld dmnkm s¢ypienersr @Es@’dﬂ bknowys é tthegirtan %nﬁﬁn@éﬁeﬂt

. uence vect r ar asmn
v ASY sl HeisEgieppt B el AR PSP Tidiine
dipbRiRQkabied Rqsdriees duehtlas AchH-F90, daideptiivater to | ncr ease
i'ts transcription. Generally, the reconbi nant
expression vectors will include origins of replication
Exmagsiare| ect abl e markers permitting transformation of
t heTRs guotesD vidhé aaVenﬁ@InI pptangly l¢ade to increased production of

d nbi yde f i d
reopBREH PPHIBAL F GRS ETlaal i BHGEER BT EpRl SR ORiL Ty can be an
incRia gl %vﬁW&ﬁ%@Qe&ﬁiéepérogrﬂhrcﬁcﬁroieﬁﬁﬁﬁﬁﬁwm bPPeOfrath of host

downstream structural sequence. Suc ronot ers have
probaen Hes incidaeei] amwgtmnrh@n méepebfolaa g@@t@a@drl@&ftlu%recoverable
uence i s l.ed | t t
pert SR R B R AL BRG] per s of

hodPREl PRAihY Thettrédled pESAMERRL Canilédbd ey @nstssation of increased
i nventi on, the heterol ogous se%l’Jence can encode a
tOtﬂl]?Ne@)ﬁncb@Stela%f@ ICHES DSONEPla ke VRl SrPisH: i denti fi cati on

peptrh? t ; oné}l&)?gssgﬁst%frrgc%n‘gﬁ cﬁélh Eﬂl be tl}rgugl ex ressmn of

stab |cat| on of expr dssed
ther Iﬁsﬁ[ﬁﬁn@émﬂ ipnddrsctIn ddﬂemtdmlﬂ»dpnaﬁslamﬂeavte@ @t keaftol0, aslsast

50,3 A0, P ODeirarid [l BB LRs GPRt Log: LAY [Ihgt lpost
158! £tufe%l§f r ]?HO DN REGHENEE af ‘i‘éé@fj h 8@ BpRe T £ %eﬁtﬁieg& interest is

Sed W th & capsid pepti de together with
exlﬂassbdlhheeatchaﬁﬂ)at iThe VlPsi| cm bﬂ randucedr anidn sacovered from the

naI S 1 r adi n a functi onal
CYTBP Bt Téeinp \Fé‘g‘faﬁfflf‘%rlme a’seeh 8{1%10r nor e
phe?x?%ﬂ&h@r aﬁb&ﬁﬁleﬁd @hé‘fﬁéﬂ%ﬂ%scaﬁ% @Bol@bledhNh®kell. In certain
cation to ensure nai ntenance of the vector and

enfoodlmdntSd ke riasoluble peptidedis prpghedd taei pasticlp tfhrmed 9é multiple

S bl e hosts,f
cof g R BB ARBY SR LT BN BTl AERE IR o
3 Ykl Bhpidshan 3R TeFRedSRUECERIABNE@SbodiMents] the Rapdid slmlhcﬁuir,e md:ledes

host cell strain of Pseudononasf| uorescens . Vectpo
mca¢ éhauranarcopsi of iepeptide oF inferesiAnds g cepipiy @rqdigents, includes at
t st cells, and any of these
le t)?‘nntelle% ?%B{%lg%sg%scgg%or expressing the fusion
pr odthe tgepads oF dﬂrﬂg:abﬂdtd&@ume&emtalsbnndnde one ofSumine targeting

vectors I ncl ude asm ds, cosm
SCQICHPBY| CAIGHSES t5r %SSlSEi?B%?@é@nof Theser %dea %ﬁ&@?tﬁ%g ortgese
tinth AWENE i on
cal B3 bE ERe A AL il Qlink B SEniIp oL b ey
pl asm ds pBBRI MCS, pDSK519, pKT240, pM.122, pPSI O,
CaZrowRK6, r ROL600, and RSFI O O Further exanpl es can

| 2 b
| nc S;fghﬁc&ﬁaéégpogﬁgf gPs%Lﬂ%Bo;@&nhosg %@é r'?l_/l&)Kthe \égctor(s) may be

P
pe}:tﬁahedmsmg)ar[y\matﬁfmnapmmm:thcpﬁmgydmwrplﬁﬁhg artgand the bacterial
hof)tE el s;gna?/pgg T@% oang)]%q, %Eé‘(t%‘j bb?}%-lE-g%SIag %J(%E%glals?s (i.e. including

y&gﬁs%zb( +) Ex@ﬁ@a@ga Hrtformfid? 4 amethiddolo Eggér 2bblGdg , poration
b(+), pE b(+), pET28a-c(+) 29a-c(+)

mq;ﬂii‘ddkﬁglesg (648, ebEngQr@m)n ]piﬁm‘a.féb(lcﬂ} bafy{t_enag mp}pygatlon and
d1$alf_'ent %g't? (n+t)réat1ger-1|£365 E( gglbm?n chloride treatment or CaCl/Mg2+ treatment, or
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36b(+), pET-37b(+), pET-38b(+), pET-39b(+),

pET-40b(+), pET-4l1a-c(+), pET-42ac(+), pET-43a-c(+),
wWQBIBloaes78, pETBI ue-2, pETBl ue-3, pGEMVEX-1l, pGBYEXS204/040117

pCGEXI | T, pGEX-2T, pCEX-2TK, pGEX-3X, pGEX-4T,

PGEX- 5X, pGEX- 6P, pHATI Q' 11/ 12, pHAT20, pHAT- GFPuv
oth@iki@R Terdwp iEdodp il the 2. SeRne-ge.2Morpaga Je Byct., 132:349-351

(19@%“,;@%@2(?2@}155%: gﬁ%b@f%ﬁ% &E@%@Eﬁgg 10p1g4_;§%?1 (Pru et al,

eds}é%%%o’Saﬁ%cﬂ@ et BERYE 2 2CIonfHE-Al AQboiRSE TMaawmd (2nd ed.

0, pSE380, pSE420, pThiqH s, pTrc99A,_ pTrcH
195 Krislel, Gemel Ewbssr (e FERISSIOM HhFARO oD MRS A 59 Qs and

0 uch usef ve ' t hped by,

Cueny HEReE R Motot St Biclon Gt P RRealpatdped by
60( R} usaBerdia, thoapmi 9RdAnenttioh" ihcinfies bl embodiments in which

~Basic Life Sci. 30:657-62 (1985);.S. .&x & W .
liteah dRarentagien, is B Ane @.mh(éé : elziSz (Iiyvhicil?‘i{g?nf %‘eﬁ‘tfe“nema“ve

00) . | Z Wopra ] f i~at

culfiy Bodgrfe i SEfmentibH hey GO bBoraled f atly sqale, Jn one
embatient, . thd dpinesmtadonr mbdioin. magmim otlected fpm emaneoseh media,

T. Ishij et al., ir‘iFEV\%.Mcrobi&xl. Lett. . ferabl
mingpg} medigoadeginelh salts madie A tich Ry R B pset s preferably
av _GieMothlel ergﬁ&ﬁnéﬂpéi{h)ei 8 Pniffndl Maddivid or 4 98fgral Mits medium
. suda & T. Nakazawa, in Gene 136(I-2):257-62 (Dec 22,
1ss$%g®)i; C. Netoet al., in Gene 87(1):145-49 (Mar 1,

.- D, Jone N., Gutter in ¢

o1 3 38 gni” pahyin, i TRl & Weted. o o ot
emb&dihted), aZBifiefh] s{1i8Ge OB L) selbbiéd. Mihomel salts netiaadre paiticularly

Genet. Eng. (NY) 23:69- 81 (2001); P. Mukhopadhyay et
preﬁfltrre,d-! n J. Bact. 172(1):477-80<Jan 1990); D.O. Wod et

al . ...ln J, Ly ) . - :

) ool s SRR A A i3 g0t g o
g1ud8@1 suctbsy, tdreglyestelnp Egsmples expnessil ealty extior sictudas eganM9

e chpeio el GRS (BARIcy L4 S HH Gl e (sce, BD
P, ! : ¥ E =
DB P B e VT by sy 1o make

mifEA5 3 RShtdDh ACRIKIE2Bdse3seqdddsb B8 PEBS, sR..GMtasMrCpbsPphates,
s G RSEPCHEPEAS THREEPLBL AT §F Cgyide: afh Fefs Hials
su%@SSdlagﬁ% (;)/ridKﬂ?tbbraféf add soffhtes HBMroh 26Shpes Rarpdiese SaRl zinc.

Nagahari & K. Sakaguchi, in J. Bact.
Nol@8¢8} nithi2en 2Gurte/mncil S78ptorel wgpioge, REENCREIH gF a yeast extract,

is %ﬁ@d\éﬁ? téllg \é E}?in%%g éﬁ{%ifrg%{igrgg 2]%%)‘[}3%# L??l rd&%r&#%ﬁ? fn!'ﬂjro Qéﬁ hafcs i Osed

and this may be selected from among, e.g., ammonium salts, aqueous ammonia, and

gaseous ammonia. A preferred mineral salts medium will contain glucose as the
carbon source. In comparison to mineral salts media, minimal media can also contain
mineral salts and a carbon source, but can be supplemented with, e.g., low levels of
amino acids, vitamins, peptones, or other ingredients, though these are added at very
minimal levels.

The high cell density culture can start as a batch process which is followed by
a two-phase fed-batch cultivation. After unlimited growth in the batch part, growth
can be controlled at a reduced specific growth rate over a period of 3 doubling times

in which the biomass concentration can increased several fold. Further details of such
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derivatives of RSFIA O which are known in the art,
i nclude, e.g., pKT212, pKT214, pKT231 and rel ated
wohesmctdss and pMYCL050 and rel ated pl asm ds ( BE®US2004/040117
e.g., US Patent Nos. 5,527,883 and 5,840,554 to
Thonpson et al.), such as, e.g., pMYCl803. Plasmd
culfitdtich §88cddsrateisi descrifeddry RimseeEs, D O-Ishvked Voi Xapig, W. A

PoRlgFy Dok Dy banlat: Loy uR9RT ArePtdiet, Bt (o or gf get
derdsite E@BlAtAl lPnEsiioRRI bdlzadti epnttelled bpaifid hgroRBF11@led J

~plasmd. Oher exenplary useful vectors include those
Biageohool: Bed) 1A-20S Pat ent No. 4, 680,264 to Puhler et al.

In one_enbodi nent . .ani: ' l. bod. :
t oS BFuEERST TR e AIRE RE S0 b0k ARGy ofin $32AIRSA in
any? FertheBitiod afdrinat. t hBére efansie,u datdh.aged-batclex gneiswintnuous, and

vector. In still another errbogjg{nsnt,, pMYCL1050 or a
cordimppysaierpentetiasy mades |y bawrenigres kel deri vati ve

t heggofo, {e§ ibe E%st@&st&%oﬁ 5 $he? ﬁ}réé@ﬁtt Pventidi€ are useful for
Chanpi onF rr% P expressioir system provides a high
trahs@end expiespiontae by gated(iiet vadume)odifemssitaion; Jhivadug ericroliter-

senlg PTG SIS PR PN RER PP T riTie PO Bl cooeingnd 1
LitPAShLR P Wi‘gé LmENR ROV NIRES S8 Herusbd. Il 0¥ &dmbodiment, the

transcription of the gene of interest. The lac i
fermpeiatiom volwoatved be at e grayeot driteregioanpihey cgbediment, the

tighter requlation fhan tradition -b e r:
rerislaton nGTRHEEH] B af B0Mhavey LiSCR gDy Eitels?9b s, 25
Litk3t 90i18ters, P15 WrerdNdo®B Litbes, WO flaters, (S0O8Biers, DO ditersy 2,000

“Bi ol ogy 189(1): 113-30; Rosenberg, et al. (1987) Gene
Litge( 1,900 Liters3H),0000tersror 9400ddtirsn syst em uses the T7

pr onpt.er 7. . pol S 7 R f .

hi gh- Itgs/ erngnlggé\lﬁbt O%Hﬁ}et ﬁ’g%éﬁ’e M@E )OII nit%g?lg%t? t.lon of the
trafrifeinddentrt celds @esomned witlia hi temperature Fahge pprmswisigsurvival of

systens because the T7 RNAP i.s nore processiye. than o
therfast vRISEPTeSoRblYRNAPDS AT VLRI FHEAPBER PhARae 4 C to about 55°C,
. Sckd nt i ' of ,dqnt Stn 8k hrabk" (and
inclfeVE G 20 E (R, RAG Tlar M BbED e bl en
"eutfurd"y, daARerientatien (il "ertrlent, THesnenting ¢ asmdeid digesdn byregard

using a BL21 E. coli host cantaining a,chr somal .,
to B VofeLbiok oAb TyEGon. FHET YD RBe GG e GRBe” and
e EnERH, ¥ Rlithd afté?l;?%é 1d\En 8 ONIHoRE 4% i iboR@ 5. inclusive. In

1N

atfy
uced by | PTG fRI\'IAP I'S expressed upon induction
additidnt Yexowth'i besed e indeate dbth hiodosenl stafpseoih BAYE cell division

ression system all.omws.tjghtly control _
anf PAlaePnE R b o BRI P L B8BTS s BPECiyidiag gader non
enfaR8nPcEH 88 $8ingf msBBSlidall¢ sakined, HheUsts Sussusfithaserm "growth"
gl'ucose, glycerol and arabinose (Guzman, et al. (1995)
bethgBasersmiaysoih the trmyjmaiatepance.30) . The pBAD vectors
are uni quely designed to give precise control over
C re si onl evel s. Heterol ogous gene expression from
e PBAD vectors is initiated at the araBAD pronoter. .
The 4ot @dditional; advspiage gBsPERY s Hagr@ AL JROrrepny 1 expressing
redopiih A% .eg?ﬁ%éeé NéhoRLd dlﬁ?tVﬁ)%titﬁ@]fuaEér"th eRS1ityNRCPs S dBmonas
ranscriptional regul ator that forns a conplex wth .
flloréxeal3i todeegron ihéglabdbaasitizh lcompatwidriose coline otha®acterial
di mer bl ocks transcription. For maxi hum :
eXPFEAHQR: (SYHERSN all0 Bt G| %W“fl%o’?é’\?eﬁ’f@'e%e@s BT, systems
SN . e G al . L .
g BURPH RO RS B 8 A SRRSO 00 o
The Pseudomonas fluorescens expressions systems according to the present invention
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CAVP compl ex binds to the DNA and stinul ates binding
of AraC to the correct |ocation of the pronoter
woensma7479he trc expressi on system al | ows hi ghPCewsbkqo4/040117
regul ated expression in E. coli fromthe trc pronoter.
The trc expression vectors have been optim zed for
canelipmésspronidefa eelk aleysityi of geleest dhouE70 @l as Figtedtincterms of

. pronoter.is trong. hybrid promoter deri.vied fromthe
biomass T BpI4HE: @‘Fﬁ’bﬁmﬁﬁgé’e@&?ﬁﬁmg PS5y (i‘??lo‘{r’réol Sis. It is
regil gt dmbyditieat, | e QePPa&itprwilinge tah dedst @AUGL. Ofin tamether

| acl Q gene (Brosius, J. 1984g:gKGene 27%2): 161-72).
embddimerEXBRESSHONY Willfe3t LearE2 FpRT3 CeEs 3P risE] » 50

T rese | NVeNL) a rqyhdes C 0
LoPlalle R SCHEED e A2 g, 40 YR OB ERF /L2140 g1 or
at 18ast POy ng a Psgudormn?d cell; Db) gr oviding a .

| eic acid encoding a fusion peptide; rein the
F LTooftisr SbRTPEBEBI e AsBE R sgrehaf | EduhNEd 2P oL
i d: . L ai o ack dni '

e B SR S 120G AT ELIE'D 1088 B I SPELs 20,9/ and
80 PIQVBH @S aﬁwls(_) EJ‘L;\AingILamdesmg/y;dztﬂ g/Lhan dlfaﬁ)sg/bnsg@ﬁﬁt aefe80 g/L;
Into virus 11ke rticles: an I solating the virus

50 pilkandyar /o2 Gg L ar%gﬂ‘tol %ﬁté Q'r%@‘aﬁ‘gdg)g%iessed gs

singl e-copy peptide inserts within a capsid peptide
Isofdﬁo@-of%Pro‘ﬁ%ﬁﬁd@%’ﬁzWéSyi dual inserts fromreconbi nant

capsid peptide. codin equences that are - ¢ i.C

{ or T pratib suPaETre deg g eyl DlBarS 16f finpiobetine
recBWrY lof BERM P BPIntH6st ib@?ﬁét%@tidni of@he popide safflg agpression through

r

conctatereric inserts om r econbi_nant capsj d pepti (ile )

linkagsi ang seeruessin withta yitel pansid cild ceBpincombpdipgers, the viral
eptide;. the cateneri ¢ i '

cofSPAHAR % 20T B ARG LAl PO Dt

| Nt gheptotdhs SBMisGaNMIon wabeisolafed divfrifedan sulestogiehpurgy by
peptides of interest). Concateners na

be. honp- or }
staparé teshoigienreHemewininghe aEnisBidien tb}l%/%l‘i#ehf?&%g) ig, ggumontum
i,rus. like partjcle.: t ;
N A ek e Tk o

chioh@itoiaghgi C phobpghocelidbgeu c thoamntdyeaphy; exydephebicwi inferaction
th | ei ' [ . i id. | .
T e e T S0, 8 ML L P o
' s | jydeclitl SR R8Eap sy, f
B e —
elepaopliocdsts, deleegenh solbilizatidry selectivevireeipitatidnewith su¢h pubstances

e S P S L T S
prétbink l&g@i@% Ee@ﬁﬁliﬁféﬁ QEb1EENAL adhRSion YediRirtiesasaintheCRRSiisiblg fused a

can expressed with another nucleic acid encodi ng
ligandli Wiithr @t appequsiate ligawhithe aneteivepan e selgstivily pdparped do a

hi. g. particul ar enbedi nment . .t he.co- r [
ol R A 58 S5 5550y R0 . 1
fudddl PBfdif i/ idaSrdmdi@d Py thBneatichictisity] In additiber protein can be

enbodi nent, a second nucleic_acid, which |s desi %ed
purified using immunoaffinity columns or Ni-NTA columns. General techniques are
further described in, for example, R. Scopes, Protein Purification: Principles and
Practice, Springer-Verlag: N.Y. (1982); Deutscher, Guide to Protein Purification,
Academic Press (1990); U.S. Pat. No. 4,511,503; S. Roe, Protein Purification
Techniques: A Practical Approach (Practical Approach Series), Oxford Press (2001);

D. Bollag, et al., Protein Methods, Wiley-Lisa, Inc. (1996); AK Patra et al., Protein
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express a different peptide, such as a chaperone
protein, can be expressed concomtantly with the
wauaals@eti7aci d encodi ng the fusion peptide. ThePCT/US2004/040117
Pseudononad cel |l s, capsids, and reconbi nant pepti des

useful for the present invention are di scussed above.
ExpmPanife léﬁ?c)on/i he92 (EQ%'))mei:Bleﬁiﬂmdu@ie@ &rene d£3(2)op1303-6

the f
(SR o GiRefits 1Ph s ibEo el Risichs (57 Bt Bifiofie sypplemens:
Delifdcheh Q1£59'0) WG‘ﬁfde\fb Fi&oteirnpmmﬂibﬁdlmeuhb@s mt mym@@@seol 182,
roduces at | east about

other (yobumess ip. isgsariepy prgaﬁl, |eﬁ . h@9%|aﬁild’ren9@PsS‘&Plemems)
t
Cuﬁ%lgt n_éiorclgfr%:ﬂf KP?ost H'Sc?eﬁ]lge Weg%{ggﬂé Zagngtrﬁ%ﬂ%acé?rﬁs H;erature
on a@enr@f @ﬂtaﬂdpmfﬁiﬁaﬁon pftﬁluaﬂﬁpelgt, Phirmdch, Piscdteway, ¥.0.docBw-Rad,
is at | east about 5% about 10% about, 15% gﬁout 20%

Richond, 25351 abofubingon WHBufecapdinanh ofehmtmts Aot ﬁe%‘?)a to
ap@g}tcﬂge{lte %ﬁ ﬁ%ﬁntﬁ%{@'{égﬁég &‘%e/‘?or 3ﬁ%ﬁﬁ1vgﬁr{? @fncHQ:%ﬁ bfused

uce one enbodi nent,
viat he ppotecessmpvaidel cesjuericel eSst alkol @/r L exanaplé.or Hechuld R 989)

Cgiihe Bultee oo docRR 6l SR eBEn of RERGmBBRR Pijjeins
Wll@npfet}ﬂ’ ICHRIO NbIEMEnt" 1R S PILRC &8% Gé&@i@ C@ﬁgl&eﬂmg OPAfkifleland

f or med cage structures in the cel

pre
M@h&rbnbb&?ﬁ&n?l@numwaem Mssncbﬁas@lme@ dt (19@3)51@%61211688 The

i v e e B S oA e B

Ccapfre-formed VLP protein produced is at least 1.0 g/L.

hi subenbodi nments, the total VLP protein produced can

be Similadst thgbms Iikep parices gr gagsslike sgugfures gan @eolsolated
ooyt sk BBl BB e By e e
Tetigagies afod Ukol si%on ab@UIPsl@ﬁélu@éQQut adlififan @b tioke 21B8¢riteboatiove,

25% or nore of total reconbi nant proteln Broduce

pregiutaten teohpiadpnEich 2s pobetitar Suonl OF stthareaiipriay egepafatwn
e t

o HBRSERLEARERLLT Sy RERSE st B AP BIROTRRL rchion

chxomdwghp}gel phosphoc&ﬂotoher erbmdiogephy.a b duydropbokic 70%teract1on

750/ 809 90% 95% of th d t
e GBIAP RS PTG SRR SR MEckel e PP o Rapatie
chith) hRRORESEIR] b BEChRRARRarilyS iRl Ratb BGHRAS A Gparative

reconbinant protein hi" one embodi nén
elqotrop‘tuxssmr oduoespurdicetidn nmnthOéfr,otcemtnﬁ@h@n, y@tracmﬁtnﬁmtmn
or % of tota
oGy SapserstRBpor Ueg Pkutiter 88 MonyF o il gloriae
(CEOS cRameis, uPkaMEMddrdubht Dsizb egdlugieh Kiltes add mﬁfqug@tem
of "aggregate cellular protein. The determ nation of
isol#tonpeetbeds knoptah theedrt. protein is well known in the
art..l.n. a rticul : t
hav eThg 1}1@812%0 ca @ pegrﬁ)t%g\% ?&:‘3‘1 Ly dQF a&?%t ree%gl!nlom%ﬁp peptides.
LebvEls @abtivd Rt bat ¥ heasirod) foﬁvﬂmlﬂé 1@t meassing 1B6 frtgraction
and a cell density of at |east 40 %/ L, when grown
be(weee aryjidqptified atnénﬁd?aa@nsr@epﬁléﬁgeem ealraiant, 45egmegt-shstituted
peg dcand/ ijeéiﬁ ?%)sﬁtﬂte%l aﬁ?l:&?\/eﬁﬁﬂf Hih o?f f Viyo assay.
|cu ar enp pression system w
Thais rma@mblamm cfin 'od aded tofdettemtneckmyeiqtncmuha mterhc&malbeofzeen an

at
identified protein and a peptide of interest, e.g. between enzyme and substrate,

between hormone and hormone receptor, between antibody and antigen, etc. Such

detection can include the measurement of colorimetric changes, changes in
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| east 5% tcp and a cell density of at |east 40 g/L,
when grown (i.e. within a tenperature range of about 4

wQ20/0abosit 55 C, inclusive) in a mneral saltsCmas20am040117

at a fernentation scale of at least 10 Liters. hi a
separate enbodi nent, a portion of the expressed veé{g\
rad1mps1ty1, @mg@bnysolubﬂng,dchaggq; ipapelepdapyeight af mepsured by gel

bl
clec AR 450 SR GRORPsE Bt du P A elile, Bifo not
11m1feﬁofﬁ t hRa ‘}ﬁn%" dbpdce ﬁ%@foﬁ@da@ efﬁcmvagemfel@fb pga,mte chgnge in

| nt er est one enb ment, the process u[df_ d th
electyplyid brlanceeyhanee iy blogd chpsting 4msnChIngeRinclq %58{&%9% 8¢ e

mdl}cﬂﬂ]& 85 g&g%n{&%g &L t(}i%l%raﬁlko{ﬂj dﬂgzz%é}deaﬁ Chseaa Mty as a

guen &E¢an bet ween the viral
varig$letRirdméed ekibs soeavbido@ot a phphgaden t@ma@@nobetween the

1der21%1%?1|taﬁq}rtﬂ{]e§§9pglgg eﬁ%%?%% gtg@ quelgﬁ[j% ggte tgﬁl%.SS 5"1‘)" €

fory Geigfk d?ecor%ﬁ% t PR YodTHRE pefiflasm, treatments mvolvmg
aspar agi ne-glycrne 2-Nitro-5- thiocyanobenzoate

heﬁ@tbosmhedszcidbmfomnﬂAmnz;etmt |(d9&@eﬁt@,act@m,lh 160: 1181-1183),

g

TecRBSIUGDC 88331 8) Wald bdeR Qe i How fer,athtse dhennms preas@ riert and
I'nvéntion, any cleavable Ilnkage sequence recognl ed

masbinavﬁ éetmaqetaé@éﬁwg on; MY §eEbaIHE PEqte8 RIP | subsequent
pm@ﬁ%ﬂ%{' ﬁgozgi ! GRcinR Rreh fn?ent &2 RS }lg 'czaﬁgng @éﬁﬁ@a%ﬁiﬁﬁon

e rnvention opti I mal | eads
of 1h8 (Hlﬁésﬁembfa@d UB4d §18o Gked eaportbﬁ rtamalempﬂhle q:@rlphismuqq oentents

. Th d duct t
(mm@agégsé)gﬁgﬁ%?%? 3@2{1;3 Vécp%‘%r%%é i Tl it iPel Byeioas
elné) Ias ié'ﬁg relase Q)?rr i &6 %%ﬁlbﬂe sﬁ&% q[NUéﬁleﬁﬁieHeppel

I on can a I ncreased | evel

(196@ﬁﬁ%bﬁkﬂ'}%mp,ep1tll dess 3062; m a5l Héripel P66V .nBiopruueefo:
sés%rw%,ﬁﬁ?eﬁfh k5 nondac AP DR Sl tilgeg igihe, clpppetic acid
Rf{ré‘ﬁ}deﬁ{‘g@éub{iﬂa‘ﬁégﬁiﬂ@l%% gl BlogVEhenaN239: m«gasase@t Witholt

ve or s of protein. The i mp
ot axm%e)umcmm rRicwisi Helm 448 0634-A4¢aRicEe @thalolﬁb?%) ICheme

d P
RSB Do B PR S gk By
(Fr%:r‘fc@lsét 280%1 996) Eﬁ%}%@ AR0Mi@bb) Bamt, 1D1632.388). dastFréddth, mathod

| éast 140, at | east 150, at | east 160, h
invatveb ~B$pell§i0n ob thexell mfraq@@awbblﬁeré? Oé""iﬁ]etfﬁ Tegavegy of the

er.e .S ex ressed
periplisanic dirtifn VReE oarEat PraR e RIS b Seament.
Th® refx%é‘@sré‘i‘?@{lér@kﬂéssﬁﬂiﬂ bfiAhe tedolbinms tpretetn, .S. Ithemtmzucﬂecreus o-
enbodi nent, the ggl de can_be insaluble jn the ce ni
amafbxsc,aarrd dlofh GHOWBND ise t e then BTt FBRUFEPPT d8° | fSCOFYF’EYd&Ee 50
|n a.particle fornmed of nmultiple capsids but not
ﬁ‘ing a native-type VLP. For exanple, a cage
St I T§pichRy,0theds prevedases3ineludal arc apmal:lsilsmntmle i cestmadically-
In certain enbodi nents, the ¢ a structu e i ncl udes

stahdizing: AeAiugh oL by seleghpt I as&f in; Ty taRizigg hedium. The
co%ﬁf)glé&p ?ﬁ%@gg?@% H, dﬂ&!eb'@\?esag’éht)l £Sthe td@Ruptain Mme@dls used

(chloroform, HEW-lysozyme, EDTA, sonication) vary among specific procedures

reported. A variation on the HEW-lysozyme/EDTA treatment using a dipolar ionic
detergent in place of EDTA is discussed by Stabel et al. (1994) Veterinary Microbiol.,

38: 307-314. For a general review of use of intracellular lytic enzyme systems to
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The peptide or viral capsid sequence can al so include
one or nore targeting sequences or sequences to assi st
weouaoisfoceasi on. These can be an affinity tag. TRETAISL@A/040117
al so be targeting sequences directing the assenbly of
capsids into a VLP. Cell G owh Transformation th
dismpe i opelhaseeh &aborelapd  Gpeneyt hE9Pe dino ALYFNGER YT fiodhBical

[ t pangf k
EnflfEe R F e Righs? oty BENE; RIREL . [N Sele BEHID, po.
11-8p.ansfornmed as intact cells or as protoplasts (i.e
i ncl.udin topl a npl ar ransf.armation.
met & g@m%smﬁheaﬁ Bt s a?qoa’ﬁryrvr@% Hs%ﬁﬁaﬂ?r}g Pfoge% from the
cytgé)lgs% r POSiabik gﬁ'cd)teg{ ok %’f’rﬁy‘fﬂe %&E%'cﬁr@ 119%%3rd1§htegrahon of the

nJj Ugat I on, Ival ent cation treatnment, e.g
bacﬂ:&ﬂaﬂ: |ceﬂﬂnbghhenharjmat beakmn MesharGzell disviytiont ty@maﬂts fgvolves the
or of her..we in the art

conREAoP GG pcabbaviapns Ianhand suBeisiory yamid agdiop i figid begds.

sor@éﬁﬁ)hs%r Sfl Belﬁ%yﬁgﬂh@ﬁnya%%aﬁ ATe1B6rfdd Béchniques,
1983), Sanbrook et a Mol ecul ar C oning, A

Hancajab raad ij/towﬂuhlal Wilen& Sats L1QJIPB), Khiepigt 3+D- 5&kne

T PR R ol e

of e 0el198I1L THENAAthbd WS fitsedeveRiped by Zingert AidnAmndt (1956) Proc.
"fernentation” includes both enmbodi nents_in whj

Nayli dead| Sa.eFddntat ﬁ%érSP% wholtispied Bneplembarske ﬁll[bgmﬂh (which
cor) %18? oyeg\h E’I:ggzr% r}ﬂgﬁﬁc%t hﬁl‘ﬁd&d‘l Mfr gﬂﬂ@&s Aafer known as

| on nay perforned-at any scal e.
spHeford4es. ETHoEl sl’fﬁﬁﬁlrest fetaifiat m%mé atellemalh&dmpnnwrﬁg/ bige had large

selected fromanong rich ne m ni mal BI%’{
SRR aFeRs I Whic %%Drtapla%nlrcul%?m ag W Wﬁ%?s%fge Ls@ﬁ Jo-
5,1%5,?{'?7%; (ﬁpélysgélvao glegha Ro gﬁ‘l‘i’ityﬁfgr hEFRREid RN %‘a&t@ﬁﬁ Rm: nsmg

mediumor a mneral salts nmediumis sel ecte
distuptistithd emneh:iph @rf tiertrotinasm ey osmeticallyestabiizsdmediun, e.g., 20%
sel ec e]&Fenbodl ment, a nneral

SUGTRSH slgiﬁqog ul§%q QZyme, P} & m‘aggplg chnépound r%feasing the
nohX %Eé]%rﬁl%@ﬁlké’ pM&ﬁ@ E{)ﬁ{jthe MeABlaghicSlats ofred (ﬁsﬁlpfb&l Bk&ria by

neral salts and a carbon source such as,
expisingithe bagteria tese Jovoionit-yleanet bulifstarmsl wheasing ﬁh%@patrmase -like

salts nedia.in P, n
VR i R 765 e e T oG RE TRL Bferg, sl
sold¥hs & ES M ngioli (1950) in J. Bact. 60:17-28). The

m neral salts used to nake mneral salts nedia include

t ho@\éaryeﬂlé@t@él odfiraiitgapl ey, mefhotndayuRFPhysshat @sWide

| f | j
ralz?ggrgn ?x(%es 1%11 %t%glggwﬁ]ﬂ r\]fg de%@%nggédéza L’g&&@ﬁ nggzlun et al.
(159 PeRee, 861219151295 pCaserat al. (1992) Btcﬂﬂ&%nolﬂgﬁgﬁ)nééblGéh Efforts

zinc. No organic nitrogen source,
to fndyige teembienheslbeylese Od?ro Wé&%’?y@ﬁ?’?‘é%ag BEDGTEG ERO4LSS
18b 'hgs%l&lké“& [itlans Rrlifa 8111%%{213@9@11 @\ﬂtu'r@ﬁf $@dAhé& lysozymes,
rogen source i s us I's may be selected from
WlﬁﬂDW@uld&)rdmanb/nbmmpmMed ad) ] sumhiwstucellaiyonéans oddestroying or
gaseous_ammoni a. A preferred mneral salts nmediumwl|
lyss%%hsl%ﬂwaué&%ma% the carbon source. In conparison to

m ngh Al paling. Hefisass sHidk Y o ARE0A BAMCAItRM X rAdlzation of
m neral salts and a carbon source, but can be

pretaing ltengtted tovithchperiplaymic bpase oé e eeli.GFhis method allows selective

isolation of proteins that locate in the periplasm without the need for lysozyme

treatment, mechanical grinding, or osmotic shock treatment of cells. U.S. Patent No.
4,637,980 discloses producing a bacterial product by transforming a temperature-
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am no acids, vitam ns, peptones, or other ingredients,

t hough these are added at very mninal |evels. The
woizgis/ewi78 density culture can start as a bat cRCpSz®ss40117

which is foll owed by a two-phase fed-batch

cultivation. After unlimted rovvthlntheb h}p
sensificntyiso genwith %&NAdnm@eulatth@t psteBrc EPCEly o ’ffﬁ e %ﬁ ‘the

e

produiét liﬁtﬁrcemﬁhﬂyl &doéxtsmahnng tthe/ atddoot py mmeml rtbe tersperature to
descri bed by Ri esenb

indyge: phpgerencaded functiogs. ;- sqgn ets%ln ‘élg?lggf JE)[r e;ﬂzent F@E‘F Bzo)&ng , 83:
51 1-%1(‘6 oseﬂﬁh&ﬂ%ﬁ@iswﬁﬁ&hoﬁ@l dolikeN§ bl racpHakt &‘rﬁ%¢tﬁﬁh and
o SC la CoO

eric at controlled specific growth
Tanfiadt @l. (19%8) Ot Eeivreat. andWioyngl, B52 74-T8 scéospss eeriadled SyRIEEHIR

oS5 e T ok g 2

fedy §§ 'Een&ﬁmbﬂkkol%ﬁks cﬁﬁ‘@f e Ef’td@)ﬂﬂ%ﬁﬁlnto the medium and
fer tatl nrmes may be enpl oyed herein

resudbepin esgeii ficans ysteEns lraﬂnldr‘dswgltr {fhatt l§an pppedsrihe |S?f1}€ﬁ{1‘iagﬁn of
sohs% ﬁ]& K?gng@fugg: ﬁ%lﬁ? 21’? glg ger %% %hé)ali] t%}ceg ré}ﬂfhc‘ ;ég lrtfg%s%' eex%rted

durﬁl%ntlﬁéchﬁrﬁéalsﬁﬁf@tloﬁnﬂ) dﬁ@aﬂd ldbﬁdh $h'ealIH\IAe polyniead,i te slower
vol unes nmay be used; and 1 Liter scale and | ar

sedroentasivmeeient Sobils EauBn¥isews (RIS Baoos FpRATHRmeL solids
and, ﬁag{qg{iﬁm aﬁlﬁtgﬁl%\ég&? nBtPI(]gé t#lalp %n@rﬁlaﬁﬁala%\é? force] ttl?‘erre beXlst

ernent ation vol une wil

nuckolfic algvesShit derade DA ipbbmssr. ]IBEwab; the @@ogﬁn@ls sgene
25 Liters, 50 Liters, 75 thlers L|t

endth emiodSs Ben Endesklon GRICIT ar e P IR TSP ETeTR iRgro™
24 k! Izﬁ Sthat! 9 %%Laﬁfrs%c e o 0RQ béﬁ}ﬁﬁﬁ &Md thavey g€AL into

|nvet|on turing, and/or fermentation of
ohgdaeomamﬁaems imah endbmléodytivempuoremel hap baem seggested that

nperature r ival o e
endeAer{@atlﬁF]é(f ‘?aggg?‘ %&ﬁag%w 1%%’?%%6{ teala'r ngg)t Ggne 154:
55.3Gput 4OC t o about 550C |ncI u5|ve Thus e.g., the

terms "growth" (and "grow," "grow "cul turing

(anDetectibt of ée) expagrded pmtenrie a@hle‘fﬁd lqsamthOﬂé rki%Wfl m the art
*f er nti.ng

d herein in
and: dppled ‘Bf i 8)‘%?@% it PWEH‘%‘%aS%aYS. it f’fe’“ﬁ@ (ifiques or
1mm9f1 ftatigaul turing, " and "fernentation," wt h| n a
t enper a?ure range of about 40C to about 550C,
i nclCaghineproteinsaeiiressesh in s anxention anays fmy wsplyblecagegegates

("11@%{1%918@@3? hG evefc'atl &8%0(1 I%C&t\c’lﬁlecfg} %uﬁﬁé’a.'tl%hw{ngrﬁom

ogi cal ates I n
indh¥ortbodieh. Fer amﬂﬁ;ﬂe piﬁiiﬁtah@t gf aglusehl bodes bgpingly involves the

extrﬁgt%gf WpeEi and o HRRtien Af TSI hosih iDLt e host
gﬁgﬁ{c@{ fé'ﬂ ﬁdadbﬁffé}rtﬁ‘ SPANRARESRICT pesT 78950 mM NaCl, 5

nas Oorescens 1 n expressing reco nbi nant
mMQﬂgCIdﬁfb 2naavEDTIINO. Vsl ATE) amiels miMh @ Vi The el Suspension is

Ny e I
als ﬁ&ﬁb%ﬁlz%ﬁ%ﬁgs ﬁrtlfoﬁ' (BriaRfhan TAQHAMF) AT sonicated on ice.
ns expr&ssi o

| uoresc systens accor d| ngq to the
Alpinese ntettiody efitysong twateripraoy kpterent ¢efhoselehskill yn 8t abeed ©.g-»
L
Sam%rgc{k et%{ sun?)ra ‘Ausubel et al., supra).
If necessary, the inclusion bodies can be solubilized, and the lysed cell

suspension typically can be centrifuged to remove unwanted insoluble matter.
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The Pseudononasfl uorescens expressi ons systens
according to the present inventioncan |ikew se provide
wa 20l0674d8nsi ty of at | east about 70 g/L, as srar@s200mo40117
ternms of biomass per volune t he bi omass bei ng
nmeasured as dry cell I h one enbodlnent
Protedns| the fiayitteyl leImClE%OIafoog agmaye grnatureds arﬁélelH@P or ialysis

TR . S LS pAAL e 3800 o

abo@t 4 M 88 agdlt.8 109, i@frhammkq& ]@édt ,abdu]tCBO% Iyohfrﬂﬁv@ilm,e bﬂSlS) and
g/L, 140 g/L, or at l|east 150

/L. | th .
EueBiBis WSRO Doty e O APy, guanidine
0
hyd?c?{ﬁ%ge %161 1?1‘&1& %&ﬂt ]?JE‘Q ‘?s thgs( %eéﬁg/gzll_ﬂ%ﬁig Q{é)ltd 1r§e'3xgr51ble
andaﬁna;mauan dna@;@oogﬁiupomeg]/otala(bg d&ﬂ)ysgsi lfor m@mglq) oz diduden of the
: g/ L and_80 L d 75

denyrig STy £o-GmeRoR gt mRUBYREREY ROk P RpP dtive
profdin. lCﬂh@lr L 'bu?f@fsta"f‘é RnfbRAhsRYKledliféhd A ent i on

provi des a process for iInproving the recove
pepAitdmstmﬂy,l ntiepessiblojo pulyetbe ireqpngfinart pe @?gs,fggn the host

th h .l
o G 3L A4 R D G BB R R bR
the GRAPIagmf 355%h® RodtQelTBthd pVhﬁ.asMU fdrtioarvflies bavada qan be isolated
Separated fromt he' cell sate. The proteins of

by p@ldewsmo@n sh@cgk peaddifionde @&hegs thodsdnognda aesg ﬁlqﬂéfl in the art.
purI t
T A SR, et B c
care bl &i@ﬁinf@géﬂctqo ifdrad IaopielleaCI'ﬂleepdﬂtea(nandJB rﬂmmmdcﬂ in a buffer

cation exchange chromatograp hos hoc
cort#HpBEat e rSEEIeyS- ﬂydlyﬁﬁpﬂ@tﬁ 3 %péfa F A e cent S’I{%‘ged and the

pelﬁ% QL Qe ed %{ gfemoi 5 HVOVRE OB R 1&3‘p9 kfhn ice bath for
romat ogr a roxyl apatit€ chromat ogr ap
apprexiatasely b asauuehrﬁmmaﬂ gnspehsien batbé Cﬁllﬁhﬁlgﬁﬁh@@éﬂla pmgﬁmatant

re ar e.e ctro resis,  det bi |
de“sPl@Tegci‘rf Ié‘;‘/vﬁfletrﬁﬁ rte‘é Ha%: ]?fﬁteé%cﬁrreg slflaﬁkg gséllpgél% t S, be
sepﬁpiéﬁr%ﬁg HaPRYst %@@iﬁ@ QRUEthhd SR IskRRatio ReBSiquanerell lcnown to

ot hers. For exa , proteins having established
ﬂmﬂ@bﬁﬂuﬂauﬂadm&3|on properties can be reversibly fused

aI| and a ro riate a n
S LA 15 BRB5 86 8BRS o 1E BB
pr&télﬁil (Bf P8steiht Qi Be f@‘&ﬂl YA cel @ultued atddig! ﬁtorﬂullhe 1fe®c|$1ﬂb1nant
The fused protein is then renoved by enzymatic
progeinjofiintgrest. ngdubh pxmnplp cet Be ATEIRITR SPHAE A@ana%l}lwgsulfa‘fe
oaf f | I
o MR L 5 Foablir e SIS R8PS g provi
miveeNESPrdtkiaé ehén %ﬂédqﬁtmtdm mhe Batis ch@ Itheesr an]ﬂibiil’ltﬁcﬂ“ hc epore
Springer-Verlag: N Y. (1982);. Deutscher, Fle to X
hygropheliip approtein dat ﬁhéﬂnowclaléfémlb IppQ BEECIPighn§t 1qyes anpyenium
]%%e c%néér&ra%gi PrS% f&a B&%&@dl ninﬁ[‘d?ésf b§&hk Wturated ammonium

chni ques roac Practi cal Approach
sulfee ite a)pro@ﬁ solatid?r mssha( AeOrEpyltadt aBoldnagy selfata|concentration is

P Met hads, Li AK P
beyeon P RTnE RS gReralng 2yl BreoiBiioRie 2560 dRaoHe of
pr&YPllﬁg' J’I?ior ‘Bfecgﬁta ecr:bentﬁer}(itﬁgc?a}dedp (uReR- fhd 18RI oPeterest is

, Ausubel al. (1987 "and periodic
hydtophbleioe alm(k)imlr[aemtrmsh]éate (i426dxd toGhe d@p@r@atpzntomea goncentration

Purification," Methad n En
B’fl"l’ﬁl(itplmsffléﬁgg the, Pfcﬁ?lgs dnfezes y% ]%-gﬂp{%%t? én( i(g\gghzed in
bug?:fjaﬂaet'hb Qﬁiée%s SHPRhRTBN Iﬁ])ecégéérﬁleéﬁhef’ ﬂﬁ&l@,ﬁpdlﬂyél@ oPafiRidtion.

i ence WIey/ Geene, NY: and manufacturer's
Othért methpds ¢hat rely on solublhty of proteins, such as cold ethanol precipitation,
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on use of protein purification products, e.g.,
Pharmaci a, Piscataway, N.J., or Bio-Rad, R chnond,

wa@abisfos74®nbi nati on wi t h reconbi nant techni quesCaiUSzW4/040117

fusion to appropriate segnents, e.g., to a FLAG
sequence or an equi val ent which can be fused via a
are pebtkeawe-toahoseatd skill dnibs e andean dlesesed fip riraclignaie gomplex
Hochu|i (1989) Chem sche Industrie 12:69-70; Hochuli
pmt?lﬁ}é‘%g“mspuri fication of Reconbinant Proteins with

Vet nfheduddray Aligasfaestombinaberdtem dade)usaretsolated it from

Engi neering, Principle and Methods 12: 87- 98@ Pl e%f ¢
protfine g grenter aARthlesTr iK€ Usg u&raﬁltratyglzt)magﬁé%? 2ucs crygtieren
L s iy
mixMiré dsn be Ktrafilteréd tirsugr a cagebrhnkwithta peteusizs thahhapa lower

isolated and./gr purified to substantial purity.
molequgrawpight e¥rff ds thenpleRHERY cjeht PhdBSPIOtet: °§h‘HPe¥eSt' The

echni qU€s

reten@fe &8 Bledlit@RitRtioY R thi 6k YikBasilteRe getiAdt O niegbirhiRs@ith a
escri bed above, precipitation techni ques such as

molpeiiytedut if peeatpr o thermela¢ulapweight P e mateisep tercslo nlhe
recéﬁ?iggplé gcgtglglpxg fﬁjagggggt&g hgrgﬁl%ﬁlgréﬁep B’ﬁggﬁ%g@%% e’. The filtrate can
thePBOSRBRASRLEhEs 8 hieapatiasaphy, hydr ophobi c

I nteraction chronmatography, affinity chromat,ogra&lg L sis of
ni dkesbmbimaphptotgnsagsnalsoieienspicd fepni pheEpoHRT Oy éﬁ?? 0
.. reverse phase chromat ography, ' 9" 3R Madition,
its BFE R GO0 ChaEr DROree ey G MBS AR Mdidon
anti%&igé’ Qﬁ{secp QQ:%iﬁa:kt]t Ibi@&f‘ﬂl@ Ban( Pb tdoﬂji@mteldi tbugEtinonmagiens iang the

gradi ent centrifugation or exanpl e, on a. suUcrose or
prowmsamm@mwnﬁﬁml-o&ﬁ@é thesg apothogls 71 é‘f?ﬁ)lfn"b"int 0P 4 itt Vihoe

t hrough i | U hbthe techtfle® Bin BENREfRME &t Bn
appiarsegfgc? ng Oﬁ‘;fes? ﬁlog‘is%‘E fﬁﬁoiv\ngﬁ?%hékhg t%ICr t m%he rilnv[eﬁr?{E ion can .y
scaRl 81 RRIO¥Quip@ea &oyn afiangc diffeecnt evamifactanets (@ ps | Rwsmacia

_Level s of active protein can be nmeasured, for exanple,
Biotgthheasuring the interaction between an identified and

a parent peptide, peptide variant, segnent-substituted
Reigagﬁiakeigﬁaﬁ‘@ﬂé]@miﬁ si due-substituted peptide by any

venient rn.vitro or in vivo a ...Th 1N Y]
assHyelublenPiolein 28 §% rﬁ@ﬁ@?%oﬁ ereé)i%\édteot g(g 4pr ese}%l]idraﬁ)y and
tertjiz[llgeﬂrefé{ﬂ ?ﬂu&%ﬁlte\’\@&{foﬁﬂatio@lﬁ Ntpi§te@drafslatgi Bepn@dam be used, as
pepti de of Interest, e.g. between enzyne and

necesdasy, riateomphbeingeeamfigoration of dhei resombiRat pesept oRefolding and
bet ween anti bod d.antigen L,Qr
RS AT 5B S B ASRL BR #or
disSRRIBB AT ABh QFGHrb¢irdsy Forc bangs the psmtinbiahi tieyincubated with
changes in nol ecul ar wei ght as qgg(f,\surregﬁi by. gel disodi 1t
ditlaiotheeitad p frdloseids bainicebatipsy vethe |diesd @E%‘é‘g’@s, isgfigm. sa
n wi.vo _assays._j.ncl Dut. spays
i e e
charggorhbinghtepioteth ydag Hled decepatnteander iemabplsody dialyzing it

st bOTReGTnEd GRE I POb L BV U PoPE BRI plus 200
N\ 1?Rﬁ%¥1aﬁée{i%,bc§% Plsb%in%gn h@ RGoREd ¥hYidiindRibeiRa baiRiodimn,

XI'St5 'S0 as ect a change in the interaction
sudledswRe Wi NTRA bolantn iy esingmtingan 6VpéMt inde gofdiént iref@EmM NaCl,

See, for example, U. Pat ent No.,K 5,.834,250. To, ..
20V hsesebly oM A RELRE b OMAHRE plPTegfeagRpibicrs. The
] | ' LG 8 B9 HduASorchbR! AlfeF Mnaturation

re‘%kﬁgﬁs@%gfé 59(/[%5%{2?%}@% cljt;%iri ol , 160: 1181-1183),
the proteins can be eluted by the addition of 250 mM immidazole. Immidazole can be

—
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guani dine-HC , and Triton X-100 (Nagl ak and Wang

(1990) Enzynme M crob. TechnoL, 12: 603-611) have been
woze/o6Hosever, these chemicals are not inert aqd/usep4/040117

have detrinmental effects on many reconbi nant protein

products or subsequent purification procedures.
remaysfchne finpledialygne s aamshPBS @s(S0snMcsndiym geetate pH 6 buffer

plué?%{?orpﬁg]g | 421(25 %}1 %ﬂnﬁéd ]{:%geng gl}lﬁ; é{&rgﬁ LR o 3Sze a8 RoPEEN

ePease 1 ZSm ¢ contents (Ariga et
al .0théOB8thods fetude, Biraﬁﬂl@ple ﬁﬁ)se 2B n2AR)e deBhberbist MH Lee

ot ok Q%S% Haimt Pgm?%?%ﬁ R BB ok éh?%i?hff Bigjechnology,
77({@883 169- ig@ooj A\gug 1 e 8@87 %ﬁ% A6 %@%en%g;ugaggbher

't(}imﬂé-EV!}roltq]s Foyiftedtixty Metteds amEmeymelogaar@ {122, aed giher

= Wi e
Proﬁ hy$ - proeh Scfdhde ﬁgfe}lmené:’ | ycesetRal Pr6’ﬂe9195l)ur1ﬁcat1on

ene Research. Event, 95-997), and conbin

TechiMhiby sﬁatmvcalshppnoecls(mmca}émmmh Sqriesk rﬁbﬁO@t PT§$S (2001);

D. ol K e Pien Mg b IF ?eé’s%@%gﬂ%i(i%%? e kiian a

fractionation buffer foll owed by recovery of the
Actﬁ@meph@ésm@yg‘lj action, where osnotic shock inmmedi ately
f ol |, ows ozy f 30° 40% d
oV e‘é‘ég% %ﬁ% #15{7%9%@ n%c-[na t%ff a?%:as;‘t Zr%])f%, %, OF 0, an
prefeﬁ‘ﬁﬂﬂ@ Viegdt ?SO%USO%- oAMYoasel mas’t(j)rdbﬂambgr avtdst E)@f’és%o%f or 95%
0

t th |
thatrg ety rn%gﬁéé%? rsciapese A etiel Gtk prpregh e Sibstate
spegfﬁ%{tgpéﬁa? I”/\I/d ) eI e x‘f’ﬁfx] ¥§Es?a{?1't1|a11§' HEhiAEdb Ufﬁef ﬁbﬂlﬂyﬁﬂpude
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peptide and a target, e.g. between an expressed enzyme and substrate, between

expressed hormone and hormone receptor, between expressed antibody and antigen,
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clearer picture of the capsid interactions that appear to be critical to particle stability

and dynamics and has been helpful in guiding rational design of insertion sites.
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60qtag§gcg%glﬁggul a?@% or%?%lgg % Laﬁtgrtgt ory Manual’

ed. a,caatbdxtgaa&atgttggcgqmc@mta@aw@a@gﬁ@ﬂ%@ﬁ@&ﬁ@ﬁ@éﬁ%ﬁ%&mgcggamaa
F.. Fritsch
N&gp%@gtt%&@é%t Iggg? %r; gctcacé\%?g% %%%ﬁﬁ%?%gc ﬁt&&égﬁ%g}l%gg gtcagacctacgt

Teq{gabgdé@&tteaoﬁfe t@gtE’zﬁtgss Berger, S. L. and A R

Ki el ~eds. AK Patra et al., Protein Expr
Purif, 18(2) p/ 182-92 (2000) Kodana et al., J.
., Proc.
(Lombillo

ReGiticabn sitoh. Adalahd Biotl werb28i6dted bﬁto( QOVEY 129%@B|(%E@tID NO:2)

P NG S o e
(g%ée%g éﬁd@ g%ré:é ran&‘%ﬁdﬁ%ﬁéldme@ iMRIIREEE aShebﬁﬁeptlde

xpreSS|on host . is a menber
(Glh&1LT QrYE-Alks-Ada-ailly) anfo cawsrmvmetvm rgﬂémlar%@gl Ala

o5 AL SEREDTSly NS gOR T, i ion

resgc?%oﬁ?gr WAL 1RGOy OG0 Al stbllity 48 $BseRibINITHE Ps NAEate
codes for a protein involved in viral novenment wthin
pl ant hosts.
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RNA4 (a subgenom c RNA derived fromRNA 3), i.e.

SgRNA4, codes for the 20 kDa capsid (CP), SEQ ID NO 1.
woba/oey48 CCW capsi d encoded by sgRNA4 ( SEO POTNSR@}/040117

Met Ser Thr Val Gy Thr Gy Lys Leu Thr Arg Ala An

Arg Arg Ala Ala Ala Arg Lys As Asn
R26CaCCVEY 634 20-BPo Thaplaqend/mapfmm@é @GN&’@/ ‘s?é’rC& 1y s %"ﬁn n
F Lys Ala He Lys Ala Trp Thr Ay Tyr Ser Val Ser Lys
lgHI*rre;y;'Thr Ala Ser Cys Ala Ala Ala Gu Ala Lys Val Thr

Seaice A R2E-GOMV$3/B8r-CR@RIP(SEGASD N@:.23)eu Ser Ser Gu
Arg Asn Lys G n Leu Lys Val Gy Arg Val Leu Leu t
L@tgtctac?gtﬁwaﬁwgﬁ%tasﬁﬁgtgxgﬂcaa\tg@aagggytg?agccegtpagygaag gaacac

Fhefoodl it eRicoghbelPlon el Bed i oofge g ocoses
V@tbgdﬂgﬁggAﬁ%CWﬁg@%gCPéw%ﬁgUﬁﬁcgcmgcggtggmgag‘pqgcctqgggct_a@@cta
%@tg%téﬁﬂg%%ggcga@ ag%‘é%gc%%qthg‘ggtaértaéfgiﬁ%éﬁg%%@g%@écttc

#ﬁg%ﬁgégg%%&&tg?ﬁadﬁgsgﬁg&g&&Qct§@cgct§&ﬁc6t'tﬂéaggfggcattagct

Icle contains up to about

Cc gtglgensgaoéacgggtmﬂﬁgatmmtgﬁammg@g@t@ﬁ%’cataacccttgaac

R SR AR SO P e By o Flpptpeatteaset

I %%E& dclaCititdscdabibtcl@ec afdat@@thatidg tta act cgt

gca caa cga agg get gcg gec cgt aag aac aag egg aac
act cgt gtg gtc caa cct gtt art gta gaa ccc ate get

tea C
Exg@glegﬁg’rpggctg(%b f‘g t ce gee ?g\?_,%%% I;%ngtgfén%sga
1 M@onmtﬁh@fﬁ&ecﬁmﬂcmaﬂatmm e tct etc cct aat

gag eta teg tec gaa agg aac aag t c_aa t. :

ag aAgQQ aming ztcgdaamwng:t RGPQQ@ wiap éele(ftgd 5% 18{:1tas %atmsert n
thegggl\%a\a%lgce@ tﬁ‘t% f&eﬂﬁct tide G5 ﬁﬁﬂala‘%&ﬂ t&QtCRGL and to

get gec ca tta get gtg gee gac
PsadlomoR@s fckegahs. girt olgouuged)tl(@emcaﬁgg thepeptide wagaggplfied out

of ta]fgtgmgka%@?ﬂ)@ atlSD?\IgSguétﬁé pgaarsgg%v(g—g%mz—f@: gxg.%leg% 6018 sBquence:
5 gg% ?:tcfg ggc%cgécg—gat(SEQgﬂﬂ agogk?) QtﬁgPﬁﬁlb “RAsHaga (feleic acid

tct ttc act ccg gtg tat ta The
sequey&t: a8’ -ppatctasr eggftc@ONS” heEEG dbn 173d (Tespeprimers were

str ctur rowd Iea er. ct une |
obiated BT ?%%ﬁﬁﬂ)&% colQgisse Lh&%”l Pé a\{ﬂl% 0 pc@@& ﬁeremafter
"TRDRIAL 'R 'lltﬁés@ﬁ&‘iimgﬁé"h APliFRd dita Oasnd parovieusiaptide Bod;jnlg shqlagnce

ratio design of ‘insertion sites.Previouys studie
wm]avalddtegnﬁamHIar@woﬁIhat sicenheretepai Aethe gRflshEorgiwseiop dmoy the

to carry e, hout

CqYARh ErsihgsSitees: AEPF AT r S ARt 10

nurgge PERS WdcABAE WeRé Gfcifobfied sty IaaP@CB@ﬁ rthermocycler (MJ

identified. The gener al _strategy, foll O\geﬂ I
Reseavetu SoptrSasrFrengesiod Che pira eceading o fie Y1 protoco

fluorescens is diagrammed in Figure 2. Atotal of up

to about 180 copies of a heterol ogous peptide unit

(whet her i nGapeduBCREROTOEOCIr concatemsr) can be

inserted into the COW. particle if a S|,£ le in erglt
Reartien Mix (100ubeaiel (PUIS) ysed. | nser ti on -STEEGVCUIR DS

1 i NCP 1O dategean ace a‘god;tn@m_ 04°C
1dp‘§§t| des ll(‘)Pal\i\)/ar Ighs engths. In aldd ti ?}ri 9mJI tlneric

4 porme of [J0aevip@psOges can be inserted iinto i nsgPsewn 94°C
2 uL 10mM dNTPs * Step 2 [B5 Cycles B30sec. [55°C

0.25 ng Each Primer 1min. [68°C
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sites. Furthernore, nmultiple insertion sites can be
used at the sanme tine to express the sane or different

woepisiodegsi n/ on the sanme particle. The pepti dePCnasR08/040117

can be about 200 ami no acid residues or less in
length, nore preferably up to or_ahout

/N rmr

15pgefer akill“eynplzﬁiem\h‘br about 150, sBtepi3 rﬂo@&crﬁr ef8mipy y|70°C

L0 am 4 B0 it e TR gt PP i [AC RS oP Pgar e

RenSin@d! MiikiillddPe-ReRiddde,0 xerL0y Wi || bhe about| 5 or

nore amino acid residues.in len pref brred

-3 pi

* (fombbuiitnegen CorpCanispad, A, YA hescipafiar “BeiEegstt) 5 t o
about 120, nore preferably about 5 to about 100 am no
acid residues in length. Materials and Methods Unl ess
ot hEHeWDREA NRYBshce Stad dietted eiatoniteu €ECMVER9 ahsitlec phismal, a

sequence el enents, and ot her express S)
plassiid rtbeit Badc hesan constrppigd Ffram d?l%ﬁfmﬁd?m (! ta%?%%%n@? Sipatagene
C
Congniijago@% CAT LR BE R U WO et AAE hETRCIAN120 CP
DNA g@@h@e gareibeby aisadof Soel adaiibe ;restmcnoAusrub'mesetThalPDl
), Current Protocols i e BIO|O Y.
Peptld@ﬁﬁc%ﬂmgeWC&FlS&ﬁ Wa%én?s?i%ﬂg &twqﬁﬂ 1?‘('%‘3# TeSEIGHRN S 1%% the
CCWora?or f?gth 26 %%‘i%u{tféqh&b&arl ng e bor

ress Ber er & Ki nmel Met hods in
En zmma IGns was also @sex:leﬂ tndo N@I (é@M\élr29@IB$n A‘h@a TestKinthgdeserted

Acad d Bukh
PD bk sttt S SHE RS (B RS ARuS ey Bas 28 et SP ubygeo tee
acg C%%I (g:rguct | oBg tdgas b@EQ—ﬂbQ{I@tlﬁ)’ Y¥enbb@ES a Pm pelﬂic&&nh@kel\@mno

ns Al | | asm d maps were construct ed
2119 Ala

aci/ECTORNTI: rnpn&br@mmngrf&ly Tmrﬁéa &y diep PrapProy )Gl

Prq%qr &ﬁﬁg w a\g# 28 nt eH?nlﬁ ﬁgzﬁhi%]%gélegﬁ@e dﬁf ﬁaéﬂcgis Gftbfated to

Cmﬁﬁ@F&Qba@@ﬁ (Germany) according to the nanufacturer
I nstructions. Experinental Strategy The follow ng
procedures were followed. P. fluorescens host cells

1B PR OR LOE m}ﬁﬁﬁﬁ RSl pRwmlasm ds encodi ng

nsert fusions.
Tr argé oCORO/ IOSLPIS1 Vehinetleg htnsmid owash eligzbs’&dr withdSpdli eyd Xhol
and i nduced to express the chi .vira

resisiobion cengupes. dENT GSEBREL SERHRErCTIREHS IGRMY 123FDL DNA
el w0 IOBMS 208! YeRflatitR e idd ahDthsbihed Rl fheePMYC1803

n Engi neered Insertion Site A
expredstguplasmidninaplacenef tha buib@MexiPgensd imepesadel @?ﬁ@céurwag to a tac

dified b t
o e B g o TE Te m 1
Th% %Qﬁﬂfr%cé@}essﬂéﬁ'ﬁ&ﬂl&%é@@@fé@ﬂe@b kds ﬁﬁﬁiohdﬁzyme digestion with

into the native am no acid

Spdemdéﬁz@éto ‘tfeifyvﬁwrprmtigfthnmssérl 30. Thus the native
CCW-CP am no acid sequence (SEQ ID NO 1) was nodified
to form COW129-CP (SEQ I D

1.C. Plasmid Transformation into Pseudomonas Host Cells

The CCMV129-PD1 expression plasmid was transformed into Pseudomonas
fluorescens MB214 host cells according to the following protocol. Host cells were
thawed gradually in vials maintained on ice. For each transformation, 1L purified
expression plasmid DNA was added to the host cells and the resulting mixture was

swirled gently with a pipette tip to mix, and then incubated on ice for 30 min. The

66



10

15

20

25

30

NO 2). CCW-CP with added Banffl site inserted at
codon 129 (CCW129-CP) (SEQ ID NG 2): Met Ser Thr Val

wa2goshar47€6l y Lys Leu Thr Arg Ala G n Arg Arg ArParAiS2004/040117
Ala Arg Lys Asn Lys Arg Asn Thr Arg Val val Gn Pro
Val He Val Gu Pro He Ala Ser d

Adn Ay L,
mixiiyrs msauansﬁarfﬁﬁrto @%ﬁtrvytpra@@rr diﬂavsaﬁk«'r C‘L‘V@%ﬁ%‘ﬁﬁéc%?‘% ulser

Cuqsfigt{es@ Gy & e,g}rggig n}? (ﬁgt %EQE@SSEU§ %&w’{/et%rw«ﬁﬁ %)lé‘a'%d-liﬁfo a

BiokUGEXS PiYRér ﬁe}éeﬂi@()@a@hﬁne U243 efarads, (2284 C@qllSL\éQIe Il?@lﬁe cells
Pro Ser Val Ser

Thr Val L Th
bricfly (PR TH4 sTHr GRId, LF dneremaies b aipediien agh dnd the

resv.ﬁ}n‘ri‘g %gs:p @1&1 @5@ 1@5‘2&% égc ﬂgﬁg Lfﬁi% ﬁ%ﬁr; tg@llsﬁ«‘fé’rf\ggén SﬂedgﬂﬁiB

tetllse(tEtrEbychﬁle&uﬁslpmbmnd TBrmb#iufy pgarend Eyewiset 30SerovaTEEl a
Leu Thr Gu Gy Asp Val He Val His Leu Gu Val Gu His
Val Arg Pro Thr Phe Asp Asp Ser Phe Thr Pro Val

1 DTg ghﬁzei-f*ﬁék %ssﬁﬁf ofl(tIovePD 1 Toindiré@quence:
agtagg aggaaagaga tgtctaca e 3'(SEQ ID
NO: 0)1¢ colasy oes ipgrived fioo eash péqie Atlﬁ' %IS'IP gﬁ?@l sappls Waginpepated
. .Sl to, add the co e
ini 30h ekt Gt i 9, SEEET IR P il SRR ARICHERS Svere
o(x@lu&\}e?ﬂlghta@c' %E%e?%%so nﬁshaﬁﬁagg 1 Oxgagjfd@ah traaut(;cmgt seed culture
acaccgg- was designed to a
waxthsh usecbtcr m@t:lilléw 200 %gﬁhlak% flask ?’8%‘1‘}% (renpeast aﬁfae@%ﬁ\ssah
S T t f 1V Bk
wit S AT, Sopf B S B Erol, TR MR Bl ke
flaske qugnselind wahide@Ror Stretiom. ulioralated fculDBW631e gpwDNxermpght
Add an_Engi neered I nsertion Site: ion sH;es
at ROE wih gmrpﬁm/éhaéﬂ%gaﬂlﬁe BeFdoAYith @:JW %ﬁ of the
dﬂﬁ/ﬁg bP1SRINEi@Sp&Rs.] NSertion site. Recognl t| on and
eavage sites fonp Ascl (ggcgegec), Notl (gcggecge),

and addi ti onal nucl eoti des introduced a hept apepti de

to fl% @ﬁoﬁ%aclll Eha%@maﬁk @l!ilturé %kfﬂﬁh%n éérﬂrla@e&l\ﬁﬁpellet the
nutated to Cys 26 to add stability to assenbl ed VLPs,

celEheCqil ap@ﬁetd weirs ofsupETinds 21 O SreL. serddrd QoM iLgisHiCly pH 8.2,
S
B LN M T

fol it ABP AR AR RACGCRBéAydie to 0.2mg/mL final concentration. Cells were

t ggt ccaacctgttattgtagaacccat cgctt caggccaaggcagggct att
th%ag‘gdnt@gmj@g gprt?abtg‘g@;g@ h tlmg a clear ggd visco gs ceﬂ%g ate should

be gaaﬂggggaccgcct ctt gt gcggct gccgaagcet t ggcgecgecgeggecgct aa
tt cggct at aact at ct ct

ct cau! matgags! Aoy wamgmaaggagenagaagmedaﬁg@mg dtycageagidition
ttattatggcttg a]S]gttccca

of ({20 (e 8 A65h o4 e gagREl o A Ao byt B afhich

tlrfec{h%tl§§geg§}9ﬁ (?ﬁ%\%%t:&hg 9Gfskh less viscous liquid. Treated lysates were
acaact Cgaaagat gt t gt cgct gct at gt accccgaggegt tt aag%%]t at aa
theC @ﬁmgaacmﬁnmmgeggamxmmm speed in a tabletop centrifuge and the

cgat ct act t gt acagcagt tct.cact cgacgt cat c C
SUPFRUFYE t Y& (gq‘:@]gtg(idg%c?lg fubes. PRIUCHREH supemaQargs %}e the
“sb b IRC YAGRL dchBhd CPHHRlih@PEI1RM FRre then resuspended in 0.75 mL
TE buffer (10 mM Tris-Cl, pH 7.5, 1 mM EDTA). The resuspended pellets are the

“insoluble” fractions.
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Construction of double insertion R26C- CCW63/ 129- CP:
Restriction sites Ascl and Notl were engi neered onto

WQaeMEHA27EP (SEQ I D NGO 2) to serve as the secoRdT/US2004/040117

insertion site. Recognition and cl eavage sites for

Ascl cgcgcec), Notl cggccgce), and additional i
1.F.n sa&&%&gagdm%mm@gﬁm%@m and ‘sofuble Protein
F d u-Ala-Trp-Arg-Al a- Al a-Ala) onto CCW129- CP bet ween
—‘#’é@?ra due Ala 60 and Ala 61. Hence, CCW129-CP was

nmoditfes@ d'sblabletr sadCCA0GRbI29 figftionk nwackd ithidno rlectrepdiotesed on

Nu%@@?@i%“‘%ﬁ”ﬁéﬁ it | Ba dRoos AN G ophivpe T0mm x 15
. f > i i 3
vl SRR COMPRLIFE S, LSk o

Safetssin) dbagt hyjaseag CaaabC6aa) tangt desined querpigt 1y geer-

cgt aagaacaagcggaacac i
Wegioh Bt Sttt grearehraYRAded Apesrriediy g Be Rz
GerA3P 30! GRAGPESTERRABRHUEZE kit (from Invitrogen, Cat. WBT7105),
at cgaagt ggaccgcct ctt gt gcggct gccgaagct t ggcgecgecgeggecqe
follbwamgmancfattopy st prbwacksaResults were positive for production o CCMV

tctcrctccct aat. gagcet tce : t t aggt a
wdgihebEBTELAERRGL o aah i eemres-eastaar cary
ccagt gt t agt ggcacagt gaaat cct gt gt t acagagacgcagact act gctg
ctgcctcctttcaggtggcatt at

1.GyP4 Riftlmere dgaiagat gt t gt cget get at gt accccgag
gcgif 1 aaqgggt a ipitated by lysis of te shake-
S aohins §c %%5%‘?‘1%@%%???@%?? SACADCagt gt gact ¢t oact gagg

fladitC @aB@EC sdrapleg Cc &lidwgdadyt PEG(polyethylene glycol)-treatment o the
t gagcat gt cagacct acgtttgacgactctttcactccg attagta
roswln cofp| ootes, OGNS T OBEBTIEBOBtsoL P e ANRS Gircrch
| ! ti : , :
shaREHUOTTAATe | whre CROSHIMAT IPhebt tie CisTEPdIRIACMMP R ere

am no ac I geni'c peptide was sel ected
resfiendedpined. s Vb phasphatn Hufifee (referabihe coainaionf mepphasic and
. The anti.genic pept.id s. unfelated t gCIYM .
dibpsie pAEHEARIHIOS %@cBﬁs%ﬁﬁ gt V‘él&ﬂ}?g?“écgefi Ye Ve‘ﬁ‘%g%&’gléet ratio.
Ce%{&eﬁecﬁéﬂ i RSt RIRb sd 24inRud! wlh 2Rhiag%s dosbibl’ 6acealbetween.
using priners Parvd-BanH -F (nucleic acid .
Dusieg kis senicstior gugadwes thegal dyspimshpewd clsEermpvigh Tellgwing

and. Parvo- BanmHl - R | ei cid ; :
o o R b ob i b B CELABMETRE syt e
dig%ﬁthdf?\ﬁfé?s MR bAdceedfdy B0 mih At RPhateatbeMe.
echnol ogies, Inc., Coralville, 1A _USA herei nafgoed'
" | dffbpuesujtinehtreated kysaisp svermftentoeattifvgrd for Sapimat 15000xG at

oRarvovi rus pept i | ' | Bantd cach
g Yt P Sy Bl R L O PnBC AR BRTHS cac
sulgdaﬁ?aﬂtptpjﬁ@@bw_ tﬁ&s ?gdiédw@f $ ﬁ_?_ﬁeat%eentmiohlﬁ Pandllowed by NaCl
restriction site thereof . e reacti.on e .
addigion &9 ﬁé”ulahgwgntaatmcﬁﬁMh@ﬂﬂ@ec‘%t@P SRV ?ééf\éﬁgl‘r Qovernight
out IS tqf{}g? & O nliR 4t heC. Precipitated
at ?o¢1 %éﬁ&hg%eg?g‘lé o?efﬁ a de LI[Asf%OF(}(%:‘,&R@I;EIQROTOC(]f React i o}rlecll\%n)fl °
pellétOF e theh absugpinded in THOrintial sirientptBt epbmioimhosphete buffer
H FI buffoer * Step | 1 Cycle 2 min. 94C 4 L 50nvWySO 4
and stopeds® @°C940C 2 nL 1OTMINTPs * Step 2 35 Cycles 30
sec. 550C 0.25 ng Each Prinmer 1 mn. 680Cl-5 ng

Tenpl ateDNA Step 3 1 Cycle | QOmn. 700C
1.H. Sucrose Gradient Centrifugation

Sucrose solutions were made with sucrose (Sigma, Cat. S-5390) in phosphate
buffer. Sucrose gradients were poured manually 10%, 20%, 30%, and 40% from top

to bottom. The resuspended precipitated pellet samples were then spun in a Beckman-
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| L PT HHFI TagDNA Pol ynerase * Step 4 1 Cycle
Mai ntain 4C Renmai nder Distilled De-ionized HO (ddH20

WO 20d5r06™78 NV i t rogen Corp, Carlsbad, CA USA, PCT/US2004/040117

herei nafter "Invitrogen") The DNA sequence was
inserted into the CCW129 shuttle asm as
Couttbrab WHaclibeton nca@@phu@m-é‘@uh@ro(ﬁwynagﬁ% Oa‘gsjg@%‘% %r%frn‘q%Feﬁ)”
ta t WYs LInRAIbhdiskel
houmgﬂ]é‘f’@ aj%l?% %g“gkh&‘ ?‘%%élbﬁ\ég{ﬂé%ﬁﬁ%% Ssequer$ cfe oy
and LAAKG Bunbiowis &o chbtﬁneVLBnpislvétsoIVEEgietlctstwctﬁ @ﬁlzsy’ﬁ@@d in
The PD pepti de-encodi ng_nucl e se
hosthatcEhFRE, PISHRRAFTISH B SBSTh AGE et STt EY: Bl Ysing
G&M'?rg &Jﬁéﬂltbll@c Wis tFIJe fBPVLEOSrmaison
CCW%%?%A; rrttgga nt ﬁ)c C(}gKNl a result, the
(Figufs 8.t el fiptior @di eagh sespitng &/ ILE pr@ara’ugg et usee f@rgglectron
ggc acg gcc ggc tgg ccg ccg tec ggc tgc acg gcg ccg
MICEQSEORY g tcg-3'" (SEQ ID NO 18), encoding a POl peptide
whose am no acid sequence is: Trp Ala Cys Arg Gy Thr

Ala Gy Trp Pro Pro Ser Ay Cys Thr Ala Pro Ser Gy
1.I. SéectioBBGeidScdi® Apalysitie PDI codi ng nucl eoti de sequence

S el ated to Cani.n oVvi r ' -

of YEbcarEe: Vaeo oL o ARG 3ot aplys 20 Bl cREibon

coa&lauéﬂ Pndied Qeﬁé@alﬁé@%ﬂlel%\@hbﬁphsnﬁigsm aiX(BTA) and were
restri Ctl on enzymes. The fragnent contai

imaghd werd BhiGonM-29- T Ww&%@emlcr&gﬁ% &e%@y #Hap9),
or i AL b DE P £9CH s ey RO S

toxin gene
Muntisceﬁ@@bb@n@bt(ﬁsm@mn tinc. ﬁPlbauanmnoﬁm usA aModeh 49, Serial #

gressmn | asmi d' s Spel dg Xhol estrlctlon sites.
9718480 H) giprena On‘I’flgLPééé‘@Pf"P‘ﬁé %8 ‘on pl asnid was

screened by restriction enzyne d| gestion with Spel and
Xhol to verify the presence of the insert. |.C
Exitnpl1: Prodacticoe b2 A2h AMP d ripexsdo GEMIYE Ps o lﬂsgudwreonas

CCW129- PD1_expression plasmd was transfornmed into
anpRecensip ARAMP Sherefom V8214 host cells according to
the followi ng protocol. Host cells were thawed
gradually in vials maintained on ice. For each
2 AL 1ISsngiksis 0ADRAA]L imsett: puri fi ed expr essi on plasm d DNA

10 SOSd AR LReheet SoL! 5 S AT TP, i

DIPHRY, "0, 6@l BRaDDA2T hmbmeﬂc AMARS) was amplified out
transferred to el ectroporation disposabl e cuvett,

of @BlsthpEGe(b)@AQlllﬁs ssingprismpare D221 E%WHF gcwle]&@ @%E sequgfce:
- 2086 .
e e L

(nlféfélé Saci’éf-‘ kEquidkees €5°Celgloticbid eddaygdagbaugaaticSg Saé@):c 3CdSEQ ID

medi um was t hen |rrmed| ately addeﬁ and thg %e i 190 d

N&éﬁpsﬁ& T6PCHARS WeRe PHATEgd a?@c@é@@ tp She ARG PROLOCOE S dFseitbe
Qﬂ)%ed on LB tetl5

%qiplggyd’l ne-suppl emented LB nmedi um agar and grown
at 0@ ceauipinglified litsertSlvakanedel aaBMnEkp:s‘gg:@p@ gite added at each

enfl G hsarin DAREBS Ko B g e teeDb okt P G D) EEf gt

en %ggeg %LIT%P s}t@ n0afcl e%ﬁdé @@Jﬁfﬁn&é apKodihy,dbhd the amino acid

uspensi on cul tures wer
sequence of, the D2A21 trimer are shown in SEQ ID NOs:19 and 20, respectively.

Nucleotide sequence encoding the D2A21 trimer (SEQ ID NO:19):

5’-ttc gcg aag aag tit gog aaa aag ttc aag aaa tit goc aag aag ttt gcc aag ttc gea tic
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grown overnight at 300C wth 250r pm shaki ng. 1QOrLof
each resulting seed culture was then used to inocul ate

waQ@sief478hake-fl ask nmedi um (i.e. yeast extracPeTAISL004/040117

salt with trace elenents, sodiumcitrate, and

glycerol, pH6.8) ina 1 liter baffled shake fl ask.
Beg rttacggslgah ecmie Seglarladeoiit &gl as8 P Hic PR ey fikgegiees aag Wt
cul tur

4
Shcerh gt ahe oF o6 U BeL et ot pa i i sEPRUPIE cog aaa
GeWd 28 £kt @oe ﬂtccg@amgdgmc det 3’ Separation of Cell
Cult u%gg L?sa?g Fﬁo Sol ubl e and I nsol ubl e Fracti ons
1ml aliquots from each shake-flask culture were then
I f ) pellets mere
AmiE A e O R P ROy | Phs
et AImLysgLMeEmlraALy@Lg@/Ph@ Lysd.yefPhe O@&aﬂ}{StI@ﬁ){Z}@o@la Lys

SELeLEED, S A B EEISE QL SR 1

t#&%@ﬂ&&g@?@ﬂ OPhd A tﬁg PRe OxPhe b PRBIGIY As.pmroaPhe Ala

ear an scous cel sate shoul d be apparent. To
thes LysBheala Ly2Dgs Pbd: m LiymPig @iz Ll vadeiiedlar by Bhgedle
b i on of 1/200 volume 2ng/ nL DNAseI and t hen
%@%&Eﬁﬂﬁﬁﬁ Bn ice for 1 hour, by which tine t he | ysat e
shoul d have becone a nuch Iess viscous |liquid. Treated

| ysates were then spun for 30 min at 4C ITB.XI nib di
speBe rimex €RABIcontsined dhe ihree SeVB THORNMRETS @Bé? NER2G3HES OY -

pnk SRl B, pude g o, T s

trinde® T A afel BoedGedver eachhaminesbig pe nhilmptldﬂ AzpAzo mﬁld‘flgbﬂe
buf f er élo mM Tris-d,

H
cleazveg@ gifre H@dTb% ﬁmé}(lﬁedaméeq H@s d}g@gtg%" %ﬁgﬁetsg'boﬁ@n Engyme
e OFA}E%EW% %/\gl i % tIRB t yeIcClv 1598 ak1Te sﬁﬁ’cﬂe plasmid

I ons These "sol ubl e" and
at thé MB@hHIDkieE vmactheo@@l\mm (ih Bheevtsnibipgothetitedplesmid was
- NUPAGE. 4- 12% Bi

digePo 3, ARG UL GRS TS, A A p g e RBS/CDS

ion. Gels were stained with
frogO IR gaﬁ’ﬁﬁﬁbﬁ?‘#“eom | nvi trogen, Cat. LOB0GO)

and destalned overnight with water. Western bl ot

detecti.on_ge ldo ed CC%M/ | gG (Accession No. ASOO | from
Z@DQKE,E%—BJ&%—}AMMSTERN BREEZE kit (from

| nvirf g fé@@lﬁnﬁ@%&ﬁeﬁ@@dﬁ@l129f(DQlAQ\I\7)311g)19mI¢lLB‘oadE wiae thes inserted

protocol s esults were positive for roductlon of
intCEMVP MV 1568 @Xpresabm plasgid i plage Of he BribEHPAHRE SCERRP- 0

ope@hl‘g.rea%e & S%Cﬁ? @omcjter.e [He T ng{tﬁl 'B&ﬂr\?/stﬁiggn %rgld was

scré¥ned 'bQ'rEfﬂﬁ@tﬁ)ngésY Wltfh Syl sehahat for gfeaém:bloém insdrt. Uihe same
sanpl és, followed by PEG polyethyl ?

proghoplssis)desqrehgd gboite @f Expapled&ivereitiized-| | ysates,
according to the follow ng protocol. 5nL aliquots of
each shake-flask culture were centrifuged to pellet

2.G. H@ar&ﬁirhﬁtioﬁ@thk@dsm | s were resuspended in 0.1M
phoaghate buf f er pre era

nbi nat | f
a8 A OTEN CIopORRYLY GGG AP o) /VBsssers MER 14,
usifig e B{O%rc%l bl £-8kq tBode Y| B8 11! @t Plakldofonized transformants

were picked and transferred to shake flasks for expression, following the same

protocol as described for Example 1.D., above.

2.D. Protein and VLP Recovery and Analysis
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Cells were then sonicated for 10 sec, 4 tinmes, wth 2
m nutes resting on ice in between. During this

weamsgatd7en procedure, the cell |ysate shoul d eCeais2004/040117

somewhat. Fol |l owi ng sonication, |ysozynme was added to

final concentration of 0.5ny /m_ Lysoz dlg(z1 an, .
wa Shalte- Daskecul twrasr mﬁedwfem lsmadm apdatirac %ﬁt?den‘g 13§ g the

The re t in d t e r ORIPAGE
poch b St Lo ST o B sl pppabo o)
and SVREA M ABLS ay\@és@nb&nw@;aﬁmb 1 [Fei ChiverioRePsTwersureeayered
To each supernatant, PEG000 was added alf | Ha}) electron
by R pesnipitatioprandfsugmse fg&}du%/éan %&iﬁ YTt 4

m1crfs€c}aﬂyog O esgﬁ‘%&”‘%o@@ {&fﬁ%ﬁ%&és 1a@ blalt COn&t CCRIV ¥ILP

ese were centrifuge
assedtbly WE Qeafiear E.é'sults vead pdﬁw@tfcmihpmradwor)afl =Y M'\gé%s-
t hen resuspended in 1/10 ini ernata
PAGH Serpthimeris (Preapregion SOy éﬁ a0 deidy GtV &ﬁﬂé O, witch
g%&l% t 12860 98 subios® gradesme toreistey VLP
Wasqo ﬁ@g‘%}’ se Eégfl%% alf@cgtﬁg&g 539%) |Sn grhate buffer
fon&imanegnge dd) end byv@eo@opaumwmt@awqu \()&3 formyation F/agure
and 40% fromtop to bottom The resuspended

precipitated pellet sanples were then spun in a
BeckmanCoul ter SWI1-Ti rotor in a Becknman-Coul ter
Opti ma XL 100<UItracentr|fue for 1 . hour with no

sl ose gradi ent was

pe |U$C§S ed%ﬁr at psrgte o hfa&%ns%%% HoMer tRae8 tté" dRardbRrize

wer e resuspended I n phosphate
Dz}wf ?@d’t}de@bﬁﬁhémhahéﬂﬁdleﬁavm RAcHowgel s, and Western

ted using COW 19gG as per the above protocol.
ZE\/lééFleirqiﬁeébfﬂ@@ ofM@d4pbsitive for VLP formation (Figure

01% RG Hb La&RGhs ESY vteliniﬂ WP veRAbals SttoMgile and
use e

or on m croscopy. 1.1.Electron M croscopy
apphhyeiB40430% afvpdqasouseioenis ;aotdl; ﬁxﬂ: sohubdg frhcémn was resuspended

col | odi on/ carbon- or fo ar/ ca bonco o
in SIS HEA o ioRE 0T BB NGE NS PrEbaey & 60°C for

Gl hTﬁé Reaactidd ]xgerEEM ed by freezing
24 %gans glg?%ﬁ&gléé%??%%o%ﬂgr gsco;[)e (%er |Sal #D7é919>

to QYT at edidt tempemtre therteeated gamples atgse atpreﬂzmtlkm’ipr?él@%ls
were recorded digitally with a Multi Scan CCD canera
(from Gatan, he, Pleasanton, CA, USA, Mdel 749,

ES'%DZ?JZJ%;%YJJSJS]@%PIC Formation of VLPs was verified
igure 9).” Exanple 2: Production of D2A21 ANP Trimer Sbl
in SﬂMLlf@ctlmSPm@oﬁﬂtﬂﬁ%(% thieagiRe oU-&2 Mo fMS e; insoluble

h f f
ﬁaért&%]lrﬁ :vﬁ?r:rg rggﬁg'ﬁﬁ%e%/%t %ﬁgglpﬁ%g Ccreoé :hef)lrﬂ§ @fl& the‘?l ﬁ}ﬂ&le@ Rrbdsh a

0.22fid Blendbr&@A2 3041 i gTedach sample W@mtadded lttg %hﬂbe)fm Jaqueous
nononel i ¢ AVPs) was anplified out, of plasnd

acqyenln{lon AR TyAUmS] A2 HiLeF $AEh ALl GRPERE A PRARL SiHfginal
uen C Y GaPbRGES WY]@AG} 250
00%5?5(?65’%8?\@')% gan %%kg(ﬁ%ﬁ%z QSa?ﬂ%cl eic acid o
rev%%é%ﬁﬁé‘@ C18' co@gﬂ@)a@ @m&gmtﬁgale«ygmg'@r t(expalableefjgm Grace Vydac,
at cacc- (SEQ . éﬂeggltl 035 vverefgerfgé "?ﬂuld
Hegpasiss dl% tTéSMve @étﬁ]ée r bt o%ol gh pegrorman
chromatography (HPLC) system. Elution was performed using an aqueous gradient of
25% acetonitrile/0.1% trifluoroacetic acid (TFA) to 75% acetonitrile/0.01% TFA over

30 minutes. Fluates were drip-collected into chromatography fractions. The
appropriate peptide peak was observed only in the sample derived from VLPs
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in Exanple |I. A, above. The resulting anplified insert
contained a BanH restriction site added at each end,

wobanosusat78n i nserting the D2A21 trimer CDS i nt 8CT82004/040117

CCOW 129 CDS at the engineered BanH site. The

nucl eoti de sequence encoding, and the amno acid .
contirgue ieengineeted @epiphutmot iethe sprmplerdsiived frogEepr-pngineered
Vuglqﬁ;w d 20, respectively. Nucl eotide sequence

®hg t he D2A21 trimer (SEQ ID NO19): 5' -ttc gcg

aag aag ttt gcg aaa aag ttc aag aaa ttt gec aag aag

ttt gec aag ttc gca ttcgecg. ttc c gat ccg ttc gcg aag
Z-Eé’a@([aﬁ‘FP@g@’Qmé%Aéﬁ@S‘?t"f%ggé] gﬁ@g %t gcc aag aag ttt 4

gc g t 1 & 8trdtE Gnkit 6f ABgord@Bgraphy

aaSM? TS %:gog%g'yaglgﬂ%% (gtagerggla ttt gcc aag aag t.ttgr P
fracgiofis aage perfomeal titing golictomagy M@ DIAean raaiiig-assisted laser

sequence of the \ ri oer I D NGO 20):. Phe
desw@%y%nw?nm-%&M@IL@%@SWC%@W s?'yséé'lé’a(ff"m
i hEHPIRD &radiich
Ml(ﬁg@a%ly@gﬁg’ %ﬁg clﬁcbsge rmg)'%goﬁﬁsﬁ?ygﬁg Ala Lys aLys 5 were

conBheratddaby yentRfimahkeaporaion) asihe Spopd Adgs Pistsnplayagiphie from

ol ST R D U e e
accAR BtdMRehidner ihuen AMfPend R tePRpiepaiatiedelbysed is the

| peptide Asp-Pro acid-labile cl eavag[e sjte CDSs gs .
D24Bbweptide (Figyue 24)3. Thase resplts demenstigisd thisdhgase ¢ a YLP fusion

bordered at. ea ] | i : .
for R0 GrPaiof LR SRRLME v PRI ARRI BRI E Grmal host
cel@gicety g PaddRetio bih(ABamifthério €EPs hast icon dempystetedoandrpradustion

£ Ghrepiide prifme as DeRBAMEIEGLE L Vi ORE GBIty pagmino
0 t t
aci@% al)Thgn%eﬁ\’%lﬁyiaﬂg)@ﬁﬁ’st“ e plasmd was digested with
pef an iol restriction enzymes. The desired )
Qi) reetell CthRBBAIGRSff Paghmrdscanastoi sppattedCMV ¢efP expression and

purification. 2.B. Expression Plasm d Construction The
r esBIIPIS@sEMttBri ¢ COW129- (D2A21) 3 pol ynucl eoti de was

t(?gguﬁﬁgfaﬁﬁé%é_ @5 He SICLINR EPmcesRtRRaibDSM d in

p e of the buibui Coding sequence, 1n operable .
aB) alchvgnbfft thet peptides pf ontotesir by Threviossly| testgg methods (acid
expressjon plasm d was screened by restriction digest

Wi t HY%BLMSISAE’&‘?XMI for presence of the insert. The

?ﬁgﬂﬁ&iﬁegé&i&%&ﬁﬁyﬁﬁcpﬁﬁe@bpve for Exanple 1B were

I zed. 2. Transformati on and Expression The
resulting expression plasmd was transfornmed into

P. fl VB214 [ . . '
e B A S AR I LTSl S res
3. e @itk ke B Aapebtitle amsfter red to shake flasks for

expression, follow ng the same protocol descri.hed
FoF Foamdiieen Broilun ubrocis OBt SRHCEN G WA B IRBEGTeBAL-
4 &S0 ¥l 5 i .' [ &idy SRBMBDPAL-
PAD SF INUPLTRAAL Rl BRI FCCUONIES, Mol fudo aptapedal
pAlheweRs Wyhihegzéd asy | SO vepleciamby-prethpssxtSBRIPAGE gyrdhetic
Western blotting as descyibed for arcrIOIBe I 1F . .
oligenyeigotidesy) Bae \Kéquétmgeé)élg%}ce&mds confamed BamHI recognition site

termini. The nucleotide sequences encoding, and the amino acid sequences of, these
PA peptides were respectively as follows: 1) for PAl, SEQ ID NOs:8 and 9; 2) for
PA2, SEQ ID NOs:10 and 11; 3) for PA3, SEQ ID NOs:12 and 13; and 4) for PA4,
SEQ ID NOs:14 and 15. The resulting nucleic acids were digested with BamHI to

create adhesive ends for cloning into shuttle vector. Each of the resulting PA inserts
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by PEG precipitation and sucrose gradient

centrifugation, and anal yzed by el ectron m croscopy,
waodast7s bed above for Exanples |.G through PCT/US2004/040117

1.1.Chineric CCOW VLP assenbly was verified. Results

were positive for the production of .. SPSP, fo
was chined i ¢heCpESG S HEYY] 18ﬂ§8m1ﬂ/éhutﬂe 9%355%:\?%/ ﬂgbd?g gﬁ%@?e P f the
d ' ol
e A
resnﬁ&fdﬂedr&%ﬂes( Biaghl b£tht Kesiastchimnesit €CIMEM29PA-egodinly fragments
veri fa/ LP formation (Figure 12). 2.E. Analysis of
was xoAgied b g¢l DVFSEYINal  Pept i de Production Sol ubl e and
PAli nsol uble protein fractions were further treated to
—=characterize D2A21 peptides produced in the chineric
NucliPs, as fAalid bsagt2aticl cgtAnp dax bgdetage tafgeRggriccraee gtg cct
i nsol ubl e fraction was di ssol v&d i n éS% v/ v aqueous
Sequense or(SER; | B hadt chgoRt #LE8P ¢ 46-8% 606 v/ v aqueous
Nofggrm c acid; the soluble fraction was resuspended in
a

proxi matel y|45-50% form c acid. The sanples were
Amirdeoescit iSegiated Sat A6DSEr Aog 134 Liyskrg Seo The Sai Alaily Pro Thr

cl eavage to pt d. , The reactions r d by
(SEQBLSCRY 1 o © OB AR ATk AT APRLIY SoTRE EP eat oo
sanmples were stored until HPLC analysis. 2. E 2. D2A21

Anal ysis by HPLC Sol uble fractions were filtered
PA2hrough a 0.22 m nmenbrane; insoluble fractions were

——¢centrifuged-topreetpttate—cel-tular—debri
Nugleiet er ed thiygH2g: &5t 889 B feh Bt Ece & %dt}gfgg%cclﬁpﬁpgt g cat
anml estrs agd Pa22h inkt Af at@ St@BIEOUS
cetonﬁtrl | e. %gv%ll ﬁ%e%gof 250 L of each sanpl e,
NOciyt ai ning a D2A21' internal control peptide (10 g

control —peptige—total)y-—was, I $ed or VX Py 1
Amggid SSIHTOs Eﬁ?ﬁ; 0 g&% Pt%l‘ﬁ%nﬁﬁ?rﬁbr%ﬁ%ﬁ ]{r{?leg}}aaﬁ Pro Ile
) AFRICRN 1) avai|hahirgs VPR GV hdaTe ddspdera, CA,

(SES%A). i?l}%)gall d in ?’-1 Beckman high p g
chr omat ogr aph HPLC) system El ution was perforned
graphy ( ) Sy p
—gsi ng an aqueous gradi ent of 25% acetonitrile/0.1%
PASrifl uoroacetic acid (TFA) to 75% acetonitrile/0.01%
Nud]ﬁ:fé over 3R [Hies att BltURlRs cvens gt cp-aokicastt @da cgitagt att
chromat ography fractions. The appropriate peptide peak
Sequescob&¥tQ edDdrioy gétretg A cshishsd caedtt vid from
\{éﬁ‘gcont ai ni ng the engi neered peptide but not in the
NG | e derived from non-engineered VLPs (Figure 13),.
Andnb A3id SRfEneDEALS NETHE PhANaInyGTysLyaf AARdn Repllied &l s $rg
spectronetry analysis of peptide c ntrolﬁ aﬂd of
(SEQIDR@ o) aphy| Avgle AbnAlandldipeie Sehat 9 Y a
—M-erotrrass—Ma-B

- rear—mat T X-assisted Taser
desorption ionizationtinme-of-flight (MALD -TOF) nass

pagpectronetry system (from M cromass WK Ltd.,
Manchester UK) Before MS analysis—the HPLC

Nukleit i ons heide] T otes 6na Baitegd Ay accdhn 4t é%é*ﬁidhg;ag tat aat gat aaa
evapor atiQn,usi & (avail able from

Seqif ﬁo@@a#ﬁ %&???%F%?‘?Fﬁfc\{%%@%%?e| 250DDA) . The

NO-@5¢l ts denonsfrated the accurate production of D2A21
AMPs _and t hat

he peptide that—js—releasedis—the
Amino Acid Sequence | Arg Gln Asp Gly Lys Thr Phe Ile Asp Phe Lys Lys Tyr Asn
(SEQ ID NO: 15) Asp Lys Leu Pro Leu Tyr Ile Ser Asn Pro Asn

3.B. Expression Plasmid Construction
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D2A21 peptide (Figure 14). These results denonstrated
that the use of a VLP fusion for peptide expression in

woasdomosads was ef fecti ve avoi ded ot herwi se ROTMSR004/040117

hostcell toxicity. Production of (A) chinmeric VLPs has

been denonstrated and production of (B epti de )

il Temenginemesn CHOREHELP AmFIooHas R Faien fpred
.. 1o 9 ' ids.to g s ' . . .
e B FSAP RS BE A Ol e LS BT UAS, i
opeﬁ?ee&ﬂa_ﬁm‘f/dfg o gﬂhd tpa_r}trbltnb'&r.a?fﬁe r(b!(sqFl)télég 2xppesidf iPepmid was

chinmeric VLPs by a si e re i.t ati
srecopd B Eosionriivemeth oo O o recadt SEYR 2l Skt
pro%g%l%?gdgg%{ai’ﬂ&ij%o%% Ao Y SHesd udhskd( 4) verified the

de 1dentity and integrity. Exanple 3: Production
of Anthrax Antigens in CCWVLPs in Pseudononas 3. A

nt hesis.of P Peéot.i de Inserts Four different
—MM&C a PLESEOBt ecti ve antigen ("PA") peptides

( PAbe @éﬂhngﬂﬁiﬁeés{b%ﬂ%g%l Rids YraBXMREASS Bflo PNTksbEeNs BEB214,

Nucl ei ¢ acids ‘encoding - PA4 were synthesized b
usifClBe(rmptocel desctiyedostaviedor Expmpls bRy Parte-s9lopired jfnsformants
ol i.gonucl eati des. .The .r t] L&,AC] :
wei HEGTh 8BY B AT 88 g ERB bk dof SRpfEiflof ThflBwing the same
prof¥d6l fQlcbddcagatEnt@sle €M ook, and the anino acid
sequences of, these PA peptides were respectively as
follows: 1) for PAl, SEQ ID NGs:8 and 9; 2) for PA2,
=0, | and_11: af. PA3, SEQ I D NGCs: 12 and

L 2 0 .vi Q1D NOs: 14 and 15. The

r esghdkicfaskdalteied aclisdswever éysdi gesd efraviidniateBai follpywingo the
create adhesive _ends for. clonj.ng i nto shutfle o)

progasRescrt IEHETIE bt 17 SPANE Qe P KT APENEG T SPRd AUE and

We%ﬁ‘g‘pw}@ %Bg%hbéch Ubt |]§xaﬁip@§ e Restifte wBad Nositive efopfthe

Each resul'ting shuttle plasm d was
prodigisted@Wivh SpeJ and Xhol restriction enzynes. Each

f the_desired chi i c. COW129- PA- i ng f
nasRESUParEd Bl Op R Ea L. PR g CATRALE 19).
VIPs Wk R8dvet&t v§ @E@%}?e thtiodt addCkucdéR batliegefrafihation as

ace gtg cct Sequence (SEQ I D gat cgt gat aat gat ggc
desatibeccint thg akarBple NG-8ind Anith OV estera biss of snereseszpdigafifragiipn was

verfeshsf e tpgt S Do, Tl ARt Bl 1P bRl Pricure
1

eN\ucleic Acid 5 -agt cct gaa get cgt cat cct etc gtg
get gcg tat cct att gtg cat Sequence (SEQ ID gtt gat
atg gaa aat att ate etc tct-3' NO 10) Am no Acid

eSS eSSl § o A ity Ghe o o
Inde@tiéle ilt8 \ CS¥WV VLPs in Psedomonas

The procedures set forth in Examples 1, 2, and 3 were followed. Nucleic acid

encoding PBF20 monomeric peptides (encoding AMPs comprising the amino acid
sequence 3-22 of amino acid sequence Asp Pro Lys Phe Ala Lys Lys Phe Ala Lys
Lys Phe Ala Lys Lys Phe Ala Lys Lys Phe Ala Lys Asp Pro (SEQ ID NO:24)) and
the acid cleavage sites comprising the amino acid sequence 1-2 and 23-24 of SEQ ID
NO:24 was inserted individually into CCMV63 -CP at AscUNotl site and
CCMV129 —CP at BamHI site. The peptide was also inserted into R26C-
CCMV63/129-CP both at the Ascl/Not site and BamHI site at the same time.
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PA3 Nucleic Acid 5 -cgt att att ttc aat ggc aaa gat
etc aat etc gtg gaa cgt cgt att Sequence (SEQ JD get

wagebosgegi7aat cct tct gat cct etc -3 NO 12) ArRCTWSZwid40117

Sequence Arg He He Phe Asn Gy Lys Asp Leu Asn Leu Val
Gu Arg (SEQ HNO 13) Arg He Ala Ala Val Asn Prg%;
As FhPresulting qhmemmmlyn@hmdas wereegeh ghea 1pssrted o

180?%%@%«%%0@: %la {d t11% Cpl?c%t gqg bqlttlb %ocﬂ@% s@i@en@@ %&?"lﬂ%@rable
attacgiri]ﬁéhf td\ﬂtdjtas_i&ﬂdmgsfe@ ATSIg 1ai11[1)t171’£fi6 Bxﬁﬁldlyplaimrd Phe s¢ﬂeem§[:by
reS‘r@@lepn gespéf?tg r /)G( @ fggpare@nge oé&‘ﬁr"é?gti agﬁ% Lgtjémuaf mto P.
ﬂuoresF A Ig]‘lﬂg%tg{]ggﬁg lfie ;blrtgtb&ﬂ (f%%&ﬁ%aerd' SovEMYE 38abdle 1.C. Plate-

eswer en inserted into'the
cold@ﬂ\ﬁé@]t&(ﬁafoemame sdre pigkled snil dransfep’ed ¢e shiket flaskp fonexpression,

codi ng sequence,.in o at nt, to the tac
Iy R BB ICELAS AR e0 o B LT a' s vas
SCIGBGRE! ‘fjla%{ LHIRRES | Ed1isORvedle gEI%éd Widd) SRgionaed, XMoldwingr the

presence the insert. The sane protocols as
prochdﬁmsldfdi‘t(aat;ﬂwd B.ofThexasmiting fBClMSeVere| qupbged by YDS-PAGE

nsfo .ion on The s v
g R 5 B S e e s e
pro tlBgthQp@rot ocol described above for Exanple I.C.
Pl ate-col oni zed transfornmants were picked

t ra%ié$€rACeEI ahowslmal@épﬂessa@k@f fmesip &SV, E:%OP]P%WCFI
oS Bl b S o CHRE S PSR by B

s1tef§'i1@|ﬁez§doﬁﬁﬂﬁg§ W{cubilcl{seéizsqe Ishﬁzvm&m @1@353 éd ?Ih?l chlmerlc CCMV63 —
racti onate ol | owi ng the_procedures of Ex

CPRRE20eban shomsr fpeifitg ﬁ%m%F% p‘fa n'ilﬁyg%gft%}n‘?&“a gj\&@ﬁg(m)
colfpi@ n [e.‘a{rbh Pl%rcﬁ)t%ﬁgﬁﬁfﬂbg%ﬁage%f BampcectMY VRgsWdrsed

wer e positive uction of CCOW. Results were
ﬁomoecwes-b@r amudmptaymgcaw @Rinpr add canitioricrobisé peplgdsy BBE20

VLPs_ were recovere reci pitation and
Sepé@&dd%}’eac& Ryflralypis SHeG 8 g‘h"é%/}“oﬁg&% escribed in the
exagﬁbq)A £ 1 oReng exﬁessmbﬁ lRink COMVULY R engmeered to

gr adi ent ract| on was performed as described in
exp‘féb% & 26 uhtiso \amldealmamcnobmé periide\PBE2Q) sensratesh by FZF@u]iiBé]leﬂS

mpl e 4: Product f PBF20
S R PSS B o, PRSP RATRE e 29—
Hﬁﬁ'gﬂmﬁﬁ@%lo% POBTRH bepaat tof ¢et Roh-enFixested emildl ty, (Wi)

were followed.” Nucleic acid encodln

COMVioER! | Elgetnoni missoscenic FelVin gmagpef € Wgﬁﬂ% PBFz‘gL%ﬁqﬁlWed
frogl,| Ig%mgﬁgil%d éﬁgﬁlengr%gg aﬂﬁhg acfdd Hﬁﬂﬁfcrd%?ﬁ IPe'bﬁd«,LXJ@FZO

separated by acid hydrolysis sites is shown in Figure 20.
SDS-PAGE showing expression of chimeric CCMV63/129 CP engineered to

express a 20 amino acid antimicrobial peptide PBF20 separated by acid hydrolysis
sites in two different insertion sites in the CP in Pseudomonas fluorescens is shown in
Figure 21. Chimeric CP containing a double insert (CP + 2x20 AA) has slower
mobility on the SDS-PAGE gel compared to the capsid engineered to express a single
insert (CP + 1x20 AA) of the same peptide. Electron microscopy (EM) image of
chimeric CCMV VLPs derived from CCMV63/129-CP displaying a 20 amino acid
antimicrobial peptide PBF20 separated by acid hydrolysis sites in two insertion sites
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Lys Phe Ala Lys Lys Phe Ala Lys Lys Phe Ala Lys Asp
Pro (SEQ E) NGO 24)) and the acid cleavage sites

woanprics7ag t he am no aci d sequence 1-2 and 23P2#/Ust004/040117

SEQ I D NO 24 was inserted individually into CCW63 -CP
at AscVNotl site and COW129 - CP at BanRl, site. EE@?
per papstd idehowms imFigre Ae Bae VLR warbwodtamegrinpotodsO R0

at the A%i;[i\éll\g)tl site and BwnHl site at the sane
moRomEs RRLHEsTI ti ng chimeric pol ynucl eoti des were each
then inserted into the pMYC 1803 expression plasmd in
Exa%lflg & Prolii@idaloPEhsteAfl E@ﬁnﬁemu@%muﬁs virap ELN) eantigens in
attachnment to the tac pronoter. The resulting
CCMRY Vadsiin Psendostardiswas screened by restriction di gest
L1 h Spel s8Lz0l for. presence of the insert and
S'A‘\Lﬂlg‘ér }é‘?s%.(?‘uie]%ﬁdﬁ%&u%ﬁﬁ Tor escens MB214, using the
pr ofvwe ollifescr EBEd paptides {BEEHx ampll €HE-Z). were independently
Pl at ecol oni zed transformants were picked and
exprasegdsP&GMY YbPShake flasks for expression, following

EEEHg GEQE; Eg&a{cgcol as described for Exanple |.D.,
3 -T1ask-cultured cells were |ysed and
DLOTERIQNEL AR PYIADCRMOGHSHEEQr IbeNi2®s of Exanple |.E
The resulting fractions were anal yzed by SDS-PAGE and
EE IGEG0UERCCAs descri bed for Exanple LF. Results
’ b4d Qhedbedck St c oAl a C cgfRntayg-
R e T S e
3’ (SEQrBSNC2€0 ami no acid antim crobial peptide PBF20

Eggarg%ed bé acid hydrolysis sites in
EE | _ rescens is shown in Figure 17. The
GRE PRUBIGOTECWKG 3TV PIOPP PRAZ0 ($1BQ IBIN®&r7) mobi | ity

conpared to the non-engineered wild type (w) CCW CP.
EEEtmyclednacid sequenespy (EM) i mage of chimeric COW VLPs

derived f ] : . . . .
e L
3> (Wpty ob W):28)si tes is shown in Figure 18. SDS- PAGE
show ng_expressi on of chi ner | %E%cgng -CP enq%i eer of
to Bipleissacids E@?%?W%](E%%Ild? e rﬁﬁﬁeafy%%eﬁ{ §edp
syrthat %%Huc@%(citﬂl‘éé.dTﬂé( dr Qo rﬁlci%‘ict £3dd &bntained BamHI recognition

Seudonbnastluorescens i1s shown in Figure 19. The
site hirimtii CTHEGMMAL and afiRsBBE20ighascledtiviweyrimerbifpl synthesis of the

. conpared_to the_non-engi neered wld e (w) CCW CP.
insgrigimchigpd Fhe%é@gfﬁ?ne Slf‘%%é‘agwc‘?fe %#Oﬁ@w-c COW VLPs
EEgrd.ved from COW129-CP and displaying a 20 amino acid
=antrm crobial peptide PBF20 separated by acid ’
5' oy ey tgg et ey dos cehankica ¢ec BEhnecep 088 SPFePAgtac - 3' (SEQ
Wi ng expression of chineric CCW63/129 CP
mgﬂ(gzﬂ)&er ed to express a 20 am no acid anti m crobi al
EHRAPAg.de PBF20 separated by acid hydrolysis sites in
wo different insertion sites in the CP in :
5' PsguagUnast CgOEB SEBI8E e SEEGWE 19SFT Yartec 248 CBhBFRisT 3
al.ning a double insert (CP + 2x20 AA) has

(Sgﬁé@gﬁé%gi ity on the SDS- PAGE gel conpared to the
EEEnsi d engineered to express a single insert (CP +

Ix20 AA) of the sane peptide. Electron m crosco% (;&E
5' i pgaygeadte tag gesrEce TETCHAG SOEMSS 3R BRARFArSChifP GBRPERAEO DY EBEQ
IDgig gl 2yi ng a 20 am no acid anti m crobi al peptide PBF20

@ r1 ted by acid hydrolysis sites in two insertion

EEA gsper capsid is shown in Figure 22. Each VLP was

found to contain up to 360 BPF20 ,
5' - cgc agg atc ccce ttg gee ttcpacc ggc acg aac gge acg tge age ttg cee ttg - 3' (SEQ ID

NO:32)
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nononers per particle. Exanple 5: Production of
Eastern Equi ne Encephalitis virus (EEE) antigens in

woeMIkRI8i N Pseudononas 5. A. Synt hesi s of EEEPEEiS2@a/040117

Inserts Two different EEE peptides (EEE-1 and EEE-?2)

wer e independently expressed in CCM/ VLPs. E-
pepibiedesudte a@iPVErCTaRRILARPY es'g%e?lbe ends

for Cglolblgg irt‘t& ggcp%:%&cj gclg’?\{[e é%)&cl%:ég g%gg%g%qasé%lg cgcccgt acat cgecg
aclmek of AnCtcgeldas (EEE@@erts?wai Seed i e EHC-EEMY129BamH]

shumgpégﬁgiéclug %gqu,qg{_eg%@é&ﬁwCB\épvﬁ& (resEfging shuttle

aB&ht QCEHE Flegited

N O e L e RS Sp TP
chlmmajscmoam@ﬁaﬁaodmgrfmmtszwms@a@gt by lgekpurdisaon. SOE

of synthetic oligonucleotides. The resulting nucleic

aci ds contained BanH recognition site termni. The
5 BOFR CssRRP180%i CHRBEEctdhi gonucl eotide priners for
synthesrs of the rnserts included the BanH
r e<The wsulting shinessicaGgMe129-BEE sl ynygkeotige fragments gvere each

ther edginit e By C 02, EBr 250 ol s ERA i Bt AR gr in

place &Gfe BEBuPSRITLSqGétbe] ﬂlgoﬁ%l@amchﬁﬁntgggh@&g pregoigrgThe
atg tac ggg egg ec age - 3 QIDNOQ%QE%EFEE@S g[f
resultm@gxrggw 3@@@%@@%@%@ IR giegil g By’ gl for
pre%eé‘f‘e 85%1653% c glf:he% ?‘3‘ © é) é%ofélggﬁées%g% %%’)Je aac ggc 12(1: QB were
utilizgg. age ttg ccc ttg - 3" (SEQ I D NO 32) The resulting
nucl eic acids were digested with BanBl to create
adhesi ve ends for cloning into the pESC CCWI 29Bantl

?ﬁ ] %K'E@%E%ﬁff the resulting EEE i nserts was
Csrﬂin%% finfl 129i ?anHl shuttle plasm d at

t heTE@fédhltmgteapmﬁswin @m@mwmaa@smeaam Peflwreiaggs MB214,

us1$£§¥qtiq!x§>th lg%%gk%%@gfe 13%@ mg% Jg s?,tggrll)g%t%(?rc‘gls .as described
%W PR TS el Gof éﬁﬂéﬁ@ﬁh&)f\&ﬁﬁnd@wﬁpmsmymg the EEE

purl I cat’l on.
antigens.

5.D. Protein and VLP Recovery and Analysis

Shake-flask-cultured cells are lysed and fractionated, following the procedures
of BExample 1.E. The resulting fractions are analyzed by SDS-PAGE and Western
blotting as described for Example 1.F.
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5.B. Expression Plasm d Construction The resulting
chimeri ¢ CCW129- EEE pol ynucl eoti de fragnents were
weaols/oehes i nserted into the pMYCL803 expressi BaT/US2004/040117

plasmd restricted with Spel and Xhl in place of the

bui bui codi ng sequence, in operable attachnent to the

tac pronoter. The resultlng expression plasmd was
screened by restriction GE4B& with Spel and Xl il for
presence of the insert The sane protocols as

descri bed above for npl e | lize

1) Tr afyPeordonangd c@h&ﬁ%ﬂfl@é@? élﬁrﬁfr?élvﬁ&%ﬂl ?WQ“B%&OB%F%
pl asdg' ) 15%95‘[ Bﬁ%ﬂ&%&é & sécﬁfeﬁ enct)hhﬁ%ra%&%ﬁﬁr&ﬁgﬂaﬂ cap51d and

usi Ng pr ot 0co escri b Bove i n Example .
samb) patdtaxt ohsnadeicd esid rsecbwdceadamémg@rre@mwpalé plep@ile are

used for r.essi n of e Ps _di t he
2) EEEL %F‘nﬁ%fi“gfasf)< timg], eﬁ‘%f@mﬁe‘é‘{?&nﬂ?@é 6‘3@ orescens.
a’i"ﬂéée?l ﬁllgﬁﬁq i, |V@h%&‘€1ﬁ Hletibb@Hedr el ifal Bhgid Msfftﬂl aRftlus that

racti onat | ow ng the grocedures of Exanple |I.E
Th edcressmt displgy hma‘uva ‘umssra teaEeeiidpmegadgelEDS- PAGE and

ern ti r.ibe a
o) YL EE B YA B8 8RBT BRI i o
a0|g0§9@§&gu§ﬁsconpr|3|ng a) at |east one nucleic
acid sequence encoding a icosahedral viral capdﬂlélomahe

5) b) Ehe redbefclamed iheren gheaplpnf ieesahrshele B8 ARG
tr ﬁggrgﬁ'g 3@13%}%&1 tfI a c;_s;gée)a ﬁﬁ&oﬁ@ otk \ﬁﬁ@' :f'tgfw 084if Vlrus

ononasfl uorescens. e cell

of @&ﬁwﬁkﬁhﬁwmﬁmabnhhﬁe i cosahedral viral CapS|d is
froma virus that does not displ

t t

6) & PEhnadhprelent bivhoray tracis FoigEnaIdy i 185 R TERen
th I d f | ant
e@O%ﬁ§ﬁ§1gﬁ%*>§55§) capsid is froma plan

i cosa viru The cell of claim4, wherein the
7) pl amhe be:lbsﬂdsladt &) whkreinsit leastsmk o€ thedctsebedralndrag canspls is

conS|st a 9& ea Chlorotic Mdttle Virus, a
CoweE! Bﬁ%oﬁm- &Vl an Alfalfa Mosaic Virus. 6)

g) Thefiekln 8f I Eﬁa\ 1 HorefRE Gidleit BEARUEBLE HRGEBnEREeS

at l'east two ferent i1cosahedral viral capsids. 7)
ThepepﬁdeooﬁMuBanmﬁﬁthWHanmmmnaﬁ | east one of the

f I
9) i 480 ol Skl B vEGRRhenieial T PeRlif e EARRARS"
aci %eﬁ%%hﬁ%stﬁ%aéﬁﬁ%&ﬁﬁﬁer@ep“ de contains nore
t han one nmononer. 9) The cell of claim@8, wherein the

10nuc Mhie @eléof dlaizn owhergintthe mosewets #a ﬁPefB]élpfﬂmH%d pOFPSTARIETS.
836l pRCIER fReFeosahedral
15 5850 B RGEe Aho oS4 st
CONgabddR StherhpdutitiRpti@d.| of claim 1, wherein the
reconbi nant peptide Pused to the |cos%hedra

12)  The cell of cla1m 1, wherein the recombinant peptide is an antigen.

13) - The cell of claim 12, wherein the antigen is selected from the group consisting
of a Canine Parvovirus antigen, a Bacillus Anthracis antigen, and an Eastern
Equine Encephalitis viral antigen.

14)  The cell of claim 1, wherein the recombinant peptide is an antimicrobial
peptide.

15)  The cell of claim 14, wherein the antimicrobial peptide is selected from the

group consisting of D2A21 and PBF20.
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capsid is a therapeutic peptide. 12) The cell of claim
1, wherein the reconbinant peptide is an antigen. 13)
woheosmet478 of cl ai m 12, wherein the antigen i s seCeaiSew®4/040117
fromthe group consisting of a Canine Parvovirus
antigen, a Bacillus Anthracis antigen, and an_Eastern
16)Eq uTheeceHmf spiral I, herajn fhgirecombiinant penize iTRieleast (7| amypo acids
cl ai wherei n the reconbi nant peptide is an
ant’ ]%W%blal peptide. 15) The cell of claim
17)14, Tededli o cldig 18 ivheietd thbiredonibaimint geptide is el least &8 afmiem
t he group consisting of D2A21 and PBF20.16) The cel
of #idfilengtivher ei n t he reconbi nant peptide is at
€ éi¢ Bdid
18)) P I M M X i P il
am MO&diSVﬂl&ltyipemgjshhedﬂﬂ)wrﬂmotaﬁil of claiml1,
wherein the ¢ furth ri ses a .secon
190ac 1 BIFHIRh H R WG 5o DR GaFAF SOh o) a2
19), I{ﬁhéﬁﬂ' of claim 1, mherern the cell further
conprlses a second nucleic acid conprising:
| easd) etrleashunt pideiaerid ssqupner cecodmgdcienep CQ @‘#@1 viral
I cosahedr a] aral capsid; and d) at | east one nucleic
aci d sEQRT¥nE®%encodi ng a second reconbi nant pepti de.

20) @hhet et bnohudikRiR1dlRquéiRE @hbdintea Eécbﬁd r@bﬂlbmop@tlde
i cosahedral viral capsids are different.

20)Ps elhoedhefrlanl 19 whereintbea st §6d secopg, quéﬁl ffrralecapslds are
rgﬁ he fusion peptide conprises: a) at |east one

| cog &t viral capsid; and b) at |east one

21y ecgrﬂveﬂ@cﬂﬁorraamend@t caﬁpna’dsa fosibh peftidel eheneRilthetiesiai n
the fusion peptide assenbles within the cell to forma
Vi rB%PHdrel@émﬁ’élﬁ?ﬁ cle. 23) The cell of claim21 wherein
the fiu n the cell to forma
sol u%l 2‘{ fc%gség)ﬁgﬁdrog%eﬁl?%%m ?ﬁsl'l\#e&{:&el | of claim?22,
whenglatbhﬂcMBrm&nﬂnManpqubcle is not capabl e of

replication. The cell .of c

220 B4C Pkl st P POeTedt PR E® Gremiiact g Ui cel o

cel chtgg@,m}'ﬂg{ ic1of claim 21, wherein the
n

reco ant peptide is inserted into at | east one

235 ur flae ecll obglaind 21 wheieintha fedompentidp sssgmbier)wittia theegefl to
of cl ai m wherein,a reconbi nant peptide is inserted
i nt Orﬂ:t')‘i‘%oll Sﬁa%eng Hface 1 0op of the icosahedral

24%@Pgind cell of claim 22, wherein the virus like particle is not capable of

replication.

25)  The cell of claim 22, wherein the virus like particle is not capable of infecting
a cell.

26)  The cell of claim 21, wherein the recombinant peptide is inserted into at least
one surface loop of the icosahedral capsid.

27)  The cell of claim 21, wherein a recombinant peptide is inserted into more than
one surface loop of the icosahedral capsid.

28)  The cell of claim 21, wherein the fusion peptide comprises more than one
recombinant peptide fused to an icosahedral viral capsid.

29)  The cell of claim 28, wherein the recombinant peptides are different.

30)  The cell of claim 21, wherein the recombinant peptide is a therapeutic peptide.

31)  The cell of claim 21, wherein the recombinant peptide is an antigen.
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28) The cell of claim 21, wherein the fusion peptide

conprises nore than one reconbi nant peptide fused to
wanoismesakedral viral capsid. 29) The cell of eCaiuse@®@8/040117

wherei n the reconbi nant peptides are different. 30)

The cell of claim2l, wherein the reconbi nant peptide.

32)i s EhetdeBodplaim 3¢, whereindbe antigents eclecsed from the gioyp squsisting
wherein t he, rec [ ' i jge
e L e A
t hep g ndepRaitstvifabafgena. Cani ne Parvovirus antigen, a

Baci [l us Anthracis_antigen, and an ,I%gstern IE%¥i ne

33) EncBlsalliof clm 22 e haRt Ge s Bfe nHEclees anghledy 4575,
vvhe‘;a%giﬂethe virus like particle is capable of use as a
vaccine.” 34) The cell of claim2l, wherein the )

34)r ecDidxeliaficlapa @l vbeietn the petibieant hetidess apeptide that is an
anti m crobj ?I pepti de. 35) The cell of claim 34,
whetiipcropel BeRtids cr obi al  peptide is sel ected fromthe
gr i Bl 1da ' i A6e iseRcralftfondthe

35)cl g?%%?@fﬁ%%e@h%ﬁe re%gﬁgﬁlﬁgﬁﬁtﬁgﬁe&i de is at |east
7 aghonp casisting ofDR&Rdtand PBFR0The cel | of claim 21,

wherei n_t he. recgnbinant .peptide is at.le I: :
6)nc G fol MGG 3o BaRpnt paitded§ ol 1o 7B peies
celinlgﬁgtﬁ_her conprises a wld type icosahedral viral
capsid.” 39) The cell of claim21, wherein the cell .
37% ur Theeelcafrmbriinsls whersie thedeqamhingnt pepfideds alsash lr SPHRP
a) at. I.ealst a second icosahedral viral capsid; and b)
at PASEP R ond reconbi nant peptide. 40) The cell of
3| afrhe 881 shadisi 71, Wherde dendl ffusharopppsdsdevid spebl es
wthin the cell to forma virus like particle or a
sol isppahedaburgicapddur e. 41) The cell of claim 39
wheng) N ' ' lsSERcnd fusion
39)di f;rg% ger%{gﬁc%aﬁlgﬂéﬁﬂgyﬂg%e%ggﬁ%ﬁﬁﬁgt egéfi rst fusion
peppepiile cédpriding: cel | of clai m 21 wherein the viral

capsid and the reconbj nant . tide are linked by an
am nd a&heeﬁtéléa‘m%%oseia?ﬁgfﬁ@‘gﬁpaigapél .’iaﬂ‘a(er: 43) The cel |
of Cﬂ).a'ameﬂ’&a &frﬁ'r@ﬁ:&ﬂlﬁnﬁﬂt%ﬁﬁd@m no acid sequence

conprises a cl eavabl e sequence. 44) The cell of claim
40P1, Thheelbofclaine3 Pybecintbnaccond fmenpeniida asfemblasaishan the
45) nucl ei c.aci.d construct risi a first
nuclcéﬂko tré Vé@ﬁhﬂgﬁ@@’é?#c?fcﬁ Sr?&%g%algggggﬁgcﬁ al viral
417 2PSihd cOPEF @Riny 39 iwhkRsh the secondFasioh pertideicompeisek a different
sequence encoding a peptide that is toxic to a

m crobiedcitsiquenceghanthe fisgfasippertige. cl ai m 45, wherein

he i cosahgdral sviral .c oM r . .
42} o duf AP AT o at WSt AR sl PR R 8bingat peptide are
whengked bgh fhidtacicegaiiedicampibinga linkesel ected from

43)  The cell of claim 42 wherein the linker amino acid sequence comprises a

cleavable sequence.

44)  The cell of claim 21, wherein the Pseudomonad is Pseudomonas Sfluorescens.

45) A nucleic acid construct comprising a first nucleic acid sequence encoding an
icosahedral viral capsid operably linked to a second nucleic acid sequence
encoding a peptide that is toxic to a microbial cell.

46)  The construct of claim 45, wherein the icosahedral viral capsid is from a plant

icosahedral virus.
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t he group consisting of a Cowpea Chlorotic Mdttle
Virus, a Cowpea Misaic Virus, and an Alfalfa Msaic
woi0sn67#48) The construct of claim46, wherei nPCNAIS2004/040117
toxi c peptide conprises nore than one peptide nononer
sequence. 49) The construct of claim46, wherein the
47)t oxXTle coegitictief daimphé.sukerein theplant icosabedrplopius dbselertuhiEem
sequences. 50),. ! . ' '
roirereD s Bl s o e PR YA: JONBMOIE:
Theygey)shd e Alfaffa MabitrVidys. wher ei n t he operabl e
linkage is internal to the first nucleic acid segyence
48) encHii ogsirues of elam 46, wheretrrhe toFifsRsPHEE CYRPILICs Mfrg Blan one
wher ej. cleic acid sequence encodi ng the
to%&%hg%%%?%@éfgﬂg%g%ab|y linked to the capsid
49)s eqhigy@asirict af tlatatb owhe@nindbé toyid maptide coroprses ghigast three

surface |l oop of the capsid. 53) The construct of claim
45, PERHE? BIOROWMRESSIBFRSES-uct encodes nmore than one toxic

50)PEPTRAS SRR SR ERIrR 8! Fhrkin! thokRHofnerstdieoerilsly tinked to form
sequence |l ocations encoding for nore than one surface
| oopcaifcataver.capsi d. 54) The construct of clai m 45,

wherei n the reconbi nan eptide i N t:L. m '
SD)peprhesbrBst o AR ey e bt Oprrae i B Ghetpfho fis

ant jfiGE el 3bqRasd édeding teetapeided from the group

consi sting of D2A21 and PBF20. 56) A process for .
52)pr ofibesangtractiod clairpidd avhergia Hhq (6o §1g AGig seqgence encoding

royi ding a . Pseu | ; Laing; & C

bei edbgariae PRARIS Bphe tontatebthiling i RUSHSA
pPepEAcdeingToPLtilsasod surfaas toopnd thicampsitli nant pepti de and

at | east one icosahedral gﬁglsi d; c). expressi nq t he toxi
53)ucilhe eonstpef of Sl SPYREEERA SR SRS TReTY thifeone toxic

f usj on. ' o5 4 nt ' ' hlibied @%odi
o SE s ORI 18, e gl g
pr o€g$soro fthadl odie BuFace Ibow dhehe cemapr i si ng: e) cl eavi ng

the fusion peptide to separate the.reconhinant tide.
SAX £ one RRREBRISMA: VPR (L SeogbiEY DTy t B phigftbia
cl a'ggB , Wherein the Pseudononad i s Pseudonobnas
fludrescens. 59) The process of claimb56, wherein the
55Vi r The botseruparficlaiine 4, syhawin thepatimécrolfiak peptide itselpateddpm

The process of .cl aj LR the virus Iike

par tHecFreun %orﬁﬁlnﬁﬁt)ﬁbgglﬁm&?ﬁsggﬂ ng a cell. 61) The
56PT 05D 6 ROARE 2 Wa6mBinAnt fiptitie oGapedngl viral

capsid is froma virus

a) providing a Pseudomonad cell;

b) providing a nucleic acid encoding a fusion peptide, wherein the fusion
peptide comprises at least one recombinant peptide and at least one
icosahedral capsid;

¢) expressing the nucleic acid in the Pseudomonad cell, wherein the fusion
peptide assembles into virus like particles; and

d) isolating the virus like particles.

57)  The process of claim 56, further comprising:

¢) cleaving the fusion peptide to separate the recombinant peptide from the
icosahedral viral capsid.

58)  The process of claim 56, wherein the Pseudomonad is Pseudomonas

fluorescens.
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that does not display a native tropismto a
Pseudononad cell. 62) The process of claimb56, wherein
woheosioeogahedral viral capsid is froma plant PCT/US2004/040117
i cosahedral virus. 63) The process of claim62,
wherein the plant icosahedral virus is selecte fr?m
59) t h@hg poesescairaaist 36 avhsrein thesiye dkenpisicly s ROMEPERIS ©
\ﬁrui Cowpea Mosaic Virus, and an Alfalfa Msaic
Vi F .Caé%}' The process of claimb56, wherein the
60) NUdiRipocees 6ff SIRPSH, Sewrein theolivis dika padickei meheapable of
encoding at | east two different icosahedral viral
capsfeeidng 89l The process of clai m 64, wherein at | east
61) onepaf,, ST bEQ5A[SE] rv%eré{h kR ic6aR8drdByital chpsMsdrddh aRirus
i cosahedral virus. 6 The process of claimb56,
wheahstidoet het digdonbnatoettropispt fodePsudpmpraskcelior e t han

tid [ .. 67). Th of. ¢l a
62) e o tHE o oo B ook BT Aprr st i p pan
t hr,es AOR9NBAS:. 68) The process of claim66, wherein

the nononers are operably |inked as a concataner. 633
63) TheThprmoass obélainh 62.nwissein heplanticessbedraloasiihegiected from

I de i bl I nk . :
P obe SPoupian T RB Ay AP iy B MR VAR B b8 osaic

cl a6 9nd WhANRIMA MoshROVIREY. Nant peptide is operably
linked to nore than one surface |oop of the

64)i coBamdecss of gloun 86, Whereiprbe Prcleie agid spmprisssA Hgleic acid
wherein the fusi | g ' dbB&ns.one
r ecst?ﬂﬁ?l}?gﬁpcopdép% %{g%&?%de&?%g‘%gg{o%%%t& dggg% dgs sb.ei ng
65)di SBhd¥rodsss of 2aird 166, Wheareinss laft aleaifthsi@osahbdrkyirl capsids
reconbi nant peptide is a therapeutic peptide. 73) The
pr ois o aplasf iopabsdral YT ei n t he reconbi nant pepti de

66) S e @!&és@,%?claﬁﬂ)s6?@%@@%@&%&&&5%%&8 coMpasinore
the antigen 1s selecte romthe group consisting of a
Canihage oRapesiidermsnoareri gen, a Bacillus Anthracis

I . , d .E Equi E [ i e
R e L

i kg papbh&hesi S capable of use as a vaccine. 76) The
pr o{gléss of? C?rgﬁ m 56, wherein the reconbi nant peptide

68) s Fhpppiesefichdn Goswherearthe rosnepisrsere gpgrablydinkodys arne
process of claim 76, wherein the antim crobial peptide
i s SRS fromthe group consisting of D2A21

69PNARBEZR cedsBE T 50T SE6%H @f redoaibindab peptiderieoperatiip linked
reconbi nant peptide is at least 7 amno acids in
| entt 4t.legppnerivafage ropos thsricesahpdib®PSigher ei n t he

70{ :ﬁgg% i_ppo%re]gs &% cl?a%irindb%, jw%el%in 41 Fe%gltnbilrén@ﬁgp@ige ?scéﬁé:?abil}l;‘linked to
more than one surface loop of the icosahedral capsid.

71)  The process of claim 56, wherein the fusion peptide comprises more than one
recombinant peptide, the recombinant peptides being dissimilar.

72)  The process of claim 56, wherein the recombinant peptide is a therapeutic
peptide.

73)  The process of claim 56, wherein the recombinant peptide is an antigen.

74)  The process of claim 73, wherein the antigen is selected from the group

consisting of a Canine Parvovirus antigen, a Bacillus Anthracis antigen, and

an Eastern Equine Encephalitis viral antigen.
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80) The process of claim56, wherein the cell further

conpri ses a second nucleic acid encoding a wild type
wocosakedsal viral capsid. 81) The process of eCaiuse@®6/040117

wherein the cell further conprises a second nucleic

acid encodi ng a second fusion peptide, I §i,nQ;
7512t Tissspoess sEelie oh CubPEbaiA e PEie b AR OBy LAt o

Ieasatcmg second reconbi nant peptide. 82) The process of
clal'm i'conprising expressing the second nucleic acid
76)i N Theproedss of 8R)m FHpwhereinabsreobmbinantpeptideser paptide Hat is
second fusion_ peptjde assenbles within the cell to
f or#n 3ptEepd1al PR¥FGSar ticl e or a sol ubl e cage

7 7)]:°’it :’g}t‘fé #Igsess 84 L1271 ¢ 6 PHRGERIhO hntihRIdPifl heph® igistleétb® from

_ osahedral viral capsid conprises a first amno
aci the zenpervnsistmglof P2AZkawhBF2bsahedral viral capsid

co i ses a second am no. aci d nd . j :
T9)and KEBRE A 5GE Sottenate SramdieErerfRe i deds f dhino

Pr 0g8&sindéngthai m 81 wherein the first reconbi nant

peptide conprises a first am no acid sequence and. fhe.
79)s e c Bheiprogessrefickramt> bpwpercdthe mepmbinagt perdide s least hyammno

aci d.seguen and the first and second reconbi nant
pep??%%ﬁégﬁggnces are different.

80)  The process of claim 56, wherein the cell further comprises a second nucleic
acid encoding a wild type icosahedral viral capsid.

81)  The process of claim 56, wherein the cell further comprises a second nucleic
acid encoding a second fusion peptide comprising:

a) at least a second icosahedral viral capsid; and
b) at least a second recombinant peptide.

82)  The process of claim 81 comprising expressing the second nucleic acid in the
cell.

83)  The process of claim 81 wherein the second fusion peptide assembles within
the cell to form a virus like particle or a soluble cage structure.

84)  The process of claim 81 wherein the first icosahedral viral capsid comprises a
first amino acid sequence and the second icosahedral viral capsid comprises a
second amino acid sequence and the first and second capsid sequences are
different.

85)  The process of claim 81 wherein the first recombinant peptide comprises a
first amino acid sequence and the second recombinant peptide comprises a
second amino acid sequence and the first and second recombinant peptide

sequences are different.
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