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protein folding (Derman et al. (1993) Science 262:1744-7). As a result, many recombinant
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The most common form of secretion of peptides with a signal sequence involves the
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peptides across the cytoplasmic membranes (see Agarraberes and Dice (2001) Biochim
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contains a stretch of hydrophobic residues, and a C-domain containing the cleavage site for
signal peptidases.

Bacterial protein production systems have been developed in which transgenic protein
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U.S. 5,641,671 to Unilever Patent Holdings B.V. is directed to the expression of a
Pseudomonas lipase from P. glumae with a stabilizing protein and preferably a signal

sequence endogenous to the lipase gene.



sequence endogenous to the |ipase gene. European Patent

No. EP O 121 352 to Atkinson et al. describes a
woyets@sym3free | eader sequence from PseudononaBCsuseioes39316
RS- 16 car boxypepti dase to be used in a vector to

Ruibpoas @apat Nol 890 1216332 te s tkansodf etal. ptesdrities .a chBine free leader

pat ent_di scl oses cystei ne resi dues |n the _signal
sequenceéa%d’cvéu%%wmésvpeweﬁ RSetoa CETRFFYRFRIKI2EH &0 D8l Pseée%aa‘f?etor to

enhance%%%g{a%%%ﬁ@p\% ro-{éh%t b egl&élgtdctl é18£}§'§| ciyéﬁg}%e%?ﬁuéﬁsm the

signal se@@gnencas fdstar intergeivn vgilpthet ecth snembrané antieretayd cpdretson. The
er produce i npr I c protein. This is
dls"losegé’lgf‘? cgﬁﬂ‘éﬁnPVStMgg ﬁ%ﬁ%%ﬁfﬁﬁ ?(fféﬁecr etion signals
S QSRS oh NBdnal 8RFedRsSRE rt@ﬂg’eﬁﬁ% EfUt@iHQ Ryut 'B? IR Eytoplasm

system Proteins that are processed through th
often pmglmeelmmmﬂl'y protcbmd patteinn dhporst poticwhrly helesﬁvo: raeam(mermmal

secrtion T e s B e et ToRaneldE et Ry Progs that re

processe%thio‘hgﬁﬁﬁi@@ﬁﬁ&mﬂf% dither REGWer Pegiehi 9B 8édretidBél¥nal, require a
strate ave been devel oped to target proteins to

linking ¢lpmergarhigh aiicn impropedy cleared, opaedyucateld @b ihe terminus.
d
1}%% {esﬁag’sgﬂfg% frr{);rgi n@&a/re([)c%géﬂsbtgg aIJt '}?e?rspﬁrfﬁ%%%%ﬂl%emegg developed to
target pmteﬁns&b tthe pefiptdsncein st ¢ellc iH owedvdrpkndviresteapedied ltave st resulted in

major_ limtation in previous strategi es has bee

COHSlStePﬂlé Dt ik (06 rpTeReriy Bﬁoewﬁ%d>mtwepee9m§eeptetpr%ﬁms |"6’r¥§} can be

purlﬁedS AURAGHSticD % enagsiu ta]%r qgﬁitaﬁé(r?tl eyibs &tk %%iélsthas been the
ere 18 still a nee the art |rrprove

expressﬂoa ofjprosatiad witle ppmneeenemn sagmﬂawqumpabi ipaddqustecel tsiysigms.

BT 8eRuEBrants BURRERH Bitas PR BPGel Pyt ie £58esfon systems
capable bP Eé&e’uﬁ% and %@(L %ﬁ‘@d@sﬁﬁ %?olﬁ!irﬁ Boiy%&ﬁtllcfes b P?&iub'@ tr8nsgenic

protein andalowstar i ng that "protein
protelﬂSpe mrcmeels nvmm@seé domnt Aalldle;ll sw@m@redaqeab@hl 19Ve1$ Ofmiulde protein
(el on is,to pr m and
and ot ek o bb iy SBepF Byt Rod s RyS P BE S loctiutar
media. r econbi nant prote| nin a host cell. Another Obj ect of
the invention is to provide a system and nethod for
Anebieetsafribe Emypntionss gnprovidge sypeem eebmsthodmf iprreasirgmenpression
I he invention is to
OfPIOPGgP'g’\??J&S&g rbeorfiiRAR o EFE he h"g‘f sl i fheh gh level s of
An@hﬁsdjjem adfthe enamtiomanto ppomrle rd yyspeno aad saethpd dbeintreasing
RY The resent i.nyention ﬁr ovi des i nproved

exPreSSlé’B HVereReE tprogeirdselostsiellnr oduci ng high | evel s
B B T o B AEHEL HAIE s iR with high
levels oSerppeskion wfragpsbomaet, prapkdy pReeassiolimuotes. b uorescens i s
an i nmproved platformfor production of secreted
proteins. In particular, P. fluorescens
SUMMARY

The present invention provides improved compositions and processes for producing
high levels of properly processed recombinant protein in a cell expression system. The
mvention is founded on the surprising discovery that Pseudomonas fluorescens is an
mmproved platform for production of secreted proteins. In particular, P. fluorescens
surprisingly produces exogenous proteins targeted to its Sec secretion system to a higher

level than typically seen in other bacterial expression systems, and transports these proteins at



surprisingly produces exogenous proteins targeted to
its Sec secretion systemto a higher |evel than
woypiswaddoy seen in other bacterial expression BYSUSEE/039316
and transports these proteins ata higher level in the
a higherflevel ph aisap&iplidhe of el celll &adinggo titvrcassdersedtry of dvidy processed
of fully ﬁ‘ocessed reconbi nant, protein. The [nvention

recombinae PERigid: @WWVGIHH%tqqqdéﬂn%"@é’rl@if}“é#dsﬁeﬁﬁéllog sigjals; Jergyed from
aPseudJrﬁ%Z’]e LOFSE, éig’oo'}gs . ddﬁgrlﬁﬁﬁcfég%e [ Q8N 3 BRor 2 d xg?ésyﬂﬁss stems

ect xpressi-on systens | ncorporatin
1ncorporatlll® ﬂlesetmqmess, wiicle rcanap'romptmtargemm gdtinngxwessad protein or

. ressed ot ei.n tide of.interest to.
peptide GRS dhe GBS Pt Bgitise bogetn frqinidhe extracelllar
env1romﬁéﬂtr Tﬁ@ lidvieh@sn S8y iﬂcﬁﬁl@?ﬁ.‘? ﬂﬂg}%sdeﬂé/ %B.tsﬂ dn vﬂhél@pfd%‘de% g@proved

| uorescens host cel whi ch pr ovi des | npr oved
productlpm miuﬁogamuefpreteugan@m@eﬂwqtrecassedn fprno par thy mﬂrm&@gs axhen the

rmi.n.the B asn1 he .ex ote
exogenol BRI FAP OSSR SRR Wt SEut prates A B Balehhe.
I8 SRS ditibntO BE iR pe@me with) al s‘é@fu@ﬁ&ﬁﬂrﬁﬁm iofl@s Whbdtantially
a sequence that is, or is substantially honol ogous to,

homolo@usv tof o JBrflmresrensSSec-sxpiane SeEeioePEBd sglested fEan e plagpphate

binding gro ?pﬁf)ﬂggc%%t?on s1%gl?fgapgt%ug9m%ﬁh%@@r§ ?6@%)'esgzgretmn signal, a

Lys- Argsﬂ)ﬁﬂﬁhdmg pkotsinAbgrefi¥msiBhal danegrurin @éerel‘loﬁ giphel, antiron (III) binding
gnal ,. an azurjn secretion signa an iron (I11)
protein ssprﬁaplﬁ @%%lm.adleW%v Botscstigh ggﬂ%d a lipoprotein B

A L&k Ahbpl Hﬁ@h armso?ﬂcgf H&aﬂe HRedi; IR vidd) wifhCh 36 Ence that
ucleic aC| 'S provi th a sequeéence at enco
encodesaa peptidedmcludiigidi sequence ghateisg er i substantialy hsmologous to a P.

ioresegys SepisR SEtEm RO AT L Borba Bt (G Lopape-Om binding

protein, %{11%1 1E=d/r§ I’ﬁ)%lﬁlhﬁg kiir&@inngr RMofiolein?BUSdchbtiohl §ghal.l | Tn) another
i ndi'ng prote| n or a |lipoprotein B secretion signal.

embodlrnﬁ:ntamntldi@p aeu&ba QIQ’VEdﬂi that hybodisesctoas intclets qwicbWﬂth@oseqh@nce that

bri di
oot b St L . A D R BERAL Sb0ipugs.

fluor esc&i&bSéoas&%teﬁi Eébréiﬁﬁﬂid?ﬂ@él Selt@ed &ofh af ﬂ)lgﬁ r@ste ﬂl&s-Arg—Om binding
Sec-system secretion peptide sel ect froma p

protein, QgpEn, 118 - (A -bipding ipiefeiig ob RoHRYMHO teiR UB | Fﬁcreitl% rﬁlgmah ) In one
embodif bRt AL R L1 hgﬁn@ﬁé LRAPLELELaRSRer etian signal

e nuclel ¢ acld ybri di ze under
Intdniecdmisaiivdésit] drespeptide @mam&mdomkubdtehﬁaﬂg ﬂiotrd}éogous to, the

sequenceg gga B %sg I@tfse 'bglc{;,]pﬁ)gr u&iﬁ?ﬁ%ﬁeﬁ]{?gé} g?t? iPRP cfpg(&at (l)east amino acids

224 of & SlCidi® E'eq%'eg&ahv{é%ﬁiﬁ/sm%ﬁ 1}k A% 1leRaRier ATh NQa 3dtdshr PréHVal Ala
am no acid seque Met Lys Leu Lys Arg Leu Met

Ala GlyAV a Aladlhvesla Pan A?laevaYaﬁlaABEQADaN O:¥)-Vé a Abpardthrenfiodiment, the

_“Asn Ala Val E 1 \
nucleic 5 SRR neOHBE NIOTRNEe ol b Lhen 88 bl urng roge identica
to the mREHE 6@ se§uehbe: B284a &Q%ﬁa 8&% dg A0 % 90 W R a&80gtc gct got gee git

identical to the nucleic aci sequence: atg aaa

geg accwa aggtecet g acy (GEQ B AQit Y. aln amqtﬁlegte@lbgélﬁne@étﬂ]ggalclelc acid

s S BB 8563 A e B SEad SR B gy
ThndiBer dnbsdiment, Hegdpidseduaie id)er G@dﬁi@tahﬁﬂg}eh&ﬁola gous to, the
host organls

sequence of an Oufer Membrane Porin E (OprE) secretion signal peptide having the sequence
of at least amino acids 2-21 of amino acid sequence: Met Lys Lys Ser Thr Leu Ala Val Ala

Val Thr Leu Gly Ala Ile Ala Gln Gln Ala Gly Ala (SEQ ID NO: 3). In a separate



I n anot her enbodi nent, the peptide sequence is, or is
substanti ally honol ogous to, the sequence of an CQuter
wokndsreasm3Porin E (OCprE) secretion signal pept PA®/US2004/039316
havi ng the sequence of at |east am no acids 2-21 of
embodingtiit,NBe AGdl6ic 3eUeqeace debding3hd peptideris ThlcadtRDY4) & %/0%, 95%
Ala Val Thr Leu Gy Ala Ho Ala G n Gdn Ala Ay Ala
or 98% @QE@aE}O thonugleic 3G seayencer Aiecr8i3dithe Atc te et %‘@c&‘% igta acg ttg

seo eoa gl SRR oBIEGLIRT D IOPEPT Hbiher et il fcteic acid
sequencseffEQ D NQ@t 4isadipswd hasedondbe codon wpage gf ghgwtorgpnasnacg

o R B St A R, 8 Bl RS s o, e
sequencc’é?f RERuin M etidn 5ignA Pepiidethviashd s8fudds of AHRAstUSAAS acids 2-

a host organism hi another enbodi nent, the peptide
20 of ansewecd sequesce: oMet BhesAiladiysrteua¥ alyAlh oviall ey das Liew, Thrdeu Ala Ser

B T T T
encodin%gﬁu peidb e eeleadVRI0VE TRV 30%,Y85%,890%ab5 %Y & Ml HRmtik&Uo the

~ Le hr Leu Ala Ser Gy Gn Leu Leu Ala (SEQ I D NO
nucleic &jd saguenpces aigettace aamgfo aitiashett teorde gie peicts ge3 agc gge cag tig ctt

et SEEARIES, 05080880 05,0 ko P 00 v

adjusted @kl e e6dd usaggoftd Hosperganiam. et ¢ gtt get gtt tec ctg
ctg act ct Cg age ggc.cag ttg ctt get (SEQ.|I D NO
&) g SEbURR e B TRAN SRR P F%Sl&éﬁaaﬂ%l&hb%e@gws to,

N ofn | ] '
v oS LMy VRS OSP34
having the seimene 0fsat least kminelasslsRE3 af hpitvoacil sgquence:aylet Gin Asn Tyr

ence of . a - -O I ndi r of.ein (LA
Lys Ly Bt B R 2 Sl b b s AR R o
NO: 7). &h o £3shicAPBRIAE dfe dudSic ki PI¥éh RGndodiRg tidVe at least
A@n Asn Tyr Lys Lys Phe Leu Leu Ala Ala Al a Val Ser
60%, 70818024, 850 &0%e 95K & IBf id¢ndicheto the nu¢lsiE@cidraqaence) atgrtag aac

a separate enbodi nent. the nucleic acid sequen )
tat 222 gy BERTORE SRty Pideq wbdPe fede e dte Fnfil S0 LSTRIP NO: ©)
In anoth8P&mb&Efeal, (HRE3clkteavid S@jueide IBEQUDI €O 84€ hdfusted based on the

sequence: atg cag aac tat aaa aaa ttc ctt ctg gcc gcg
codon ugge o Bosteeaig.gcg ttc age gcc acg gcc atg gca ( SEQ

e B AT %, Qi obonoous o

the sequenctoof as irge (TIf) binding pra¢igdRe@Mbpl seyetioannhkepeptide having the
enbodi nent, the peptide sequence is, '
sequence G} 5 RIS ARSI @gﬂgmpgl,m wavass b e lledrg AgnAsn Arg

Leu Lysl(o’l“lluJ S),eé meﬂciéﬁg%% ﬁfg@é’h Tieldn) BRI 1 SPELR TP Mot TeRAlen Iéeu Ser Pro

epti de havin sequence of at |east amno acid

Ala Ala2HB2Sef (SEQ D MNOi §). s dyuaewperateMenbivimers the quaksee Agid sequence

oo EAREF f B 5 s R B B o L o

nucleic AHFSEduendatdtg Jid cagl HERA BdLcte AR AcaR ott bRl UG REE acc ctc
aci d sequence encoding the peptide is at | east 60%
acc cta POYREBOM 285942 JOYSS F50626E B-osAt dein(PRQI IR (N@hd0). In another

.nucl ei c_aci.d : : C
embodlrggrg, ﬁlgam{%geéc 2 1?%%(5%&%989%%93%? é\%agle& g% %ﬂﬁﬁe(?%gseﬁg&l ffeCcodon
usage of a host organism.

In another embodiment, the peptide sequence is, or is substantially homolgous to the
sequence of a lipoprotein B (LprB) secretion signal peptide having the sequence of at least

amino acids 2-17 of amino acid sequence: Met Ile Lys Arg Asn Leu Leu Val Met Gly Leu



ace eta etc age ctg ace ctg etc teg ccc gcg gcc cat
tct (SEQ ID NO 10). In another enbodi nent, the
wauals@mseaci d sequence of SEQ ID NO 10 is adj BeTa82004/039316
based on the codon usage of a host organism In
Ala Valahei hea S%ﬁ’@ﬂﬁii(SEQt]D N@& p9pli d%eﬁz&qwemlmmmeno rthé Siucleic acid
subst anti al | y_hanol seque

sequence opOISER bf MR RERSY S0V on S0 AT %@‘m %% fadfgidenticat
to the mgégiac %gig%gilfeﬁc@f R%%tc Igé&‘i% ggoc':otg‘r;g't %%E ? %%91% ét%/agc get

(SEQ I &lA 2) Vén ahceherleeabo8ement) the (nBEi@cl ®1d\|®qumge of REQ ID NO: 12 is
. e odi ment nucl ei ¢ aci d sequence
adjusted RGP (e R uper ok POTatEarts, Boss 7o% 80% 85%
AR5herOabAimR % iad &pteaabn HectbP §HMCIRIEe8 G fucleic acid of a P.
sequence: atg ate aaa cgc aat ctg ctg %lt atg ggc ctt
Sluor escgl@sc S@Dgy&t@tg sch%tlagepgélde(wﬁt@ & Dey@encg2ihat | i3, amotsheubstantially

homologosusgaj agelgpe é)plgge%g%{ge- ﬁ% Igg}gser %ﬁg é%éli%{ é].S%Qg{n?bN%ng protein

or a lip&r6Ri Briecrfie Kighal coiRshiBiked o aPréifee Skh @Roecé@bodiment,
whi ch includes a nucleic acid of a P fl uorescens

the Vect%@lﬁ%tcempgwraewd@mg gwﬁwef%%reaﬂ%qﬁ éniesohiant grotein or
St,a I ﬁ%?

peptide E);;”Sl'_n%rr%sltj gﬁé %hédlgl%o etlﬂg Eetlﬁrglmrl] ave??)gn Fcompnses a tag

sequencbiadificerg tp Itl&t &dingogeqaerdefopthetsecretibn sigaaladri tmnthswgﬂﬂllg, sequence
o&gﬁab%¥ linked to, a pronoter. | n another enbodi nent,

for the rg LBFOBOF Rtidonpr i ses a coding sequence for
CHR £68k0 Bronfdea WIRGPHR 8N he Rk HeSlidh Péctdre Pl 3R edfbodiment, the
interest. I n one enbodi ment, the expression vector

cell expfagseshienccaabipant peseia linkgd BaeqﬂeﬁﬁwemépaSm%ysttcmtsh@etlon signal as

) din ue ce for the secretion si. or to th
deseriv G JE6 160 SPIERES BOMb I AREIGASR SPIREIeR. In cerain
embodiReRt, e ce1f3ﬁhy 81s8peodiles fecBiBiateskodin §£hdceﬂh}h@|1§z&hfdﬁgh an outer

essi on vector. In one enbodi nent, the cel

r
cell Walbxﬁrce@m@me@@dh@cqiblma haelstial cwlll, M@d:ert@uasub embodiments, the
cell is ar%f e el o% CE 2 YL e, S?ﬁ:r@ﬁf‘ (e)lﬁbo eﬂ Se ce 1%raI eblﬁcaryotlc
eérein. eccd it may~ express e pro 8

cell, and&ini Hel Ageasteenmrihssenéell, hmm&lﬁnrbeﬁrﬁa@@nm%ﬂ, t he
cell may al so produce_ reconbi nant protein

T@ﬂnea%e&Oﬁme@F IR ot eelyls achacistinkiellc dpangiaen empodiment, the cell is
aPseud&gBﬁ)egi MRHhas %%Eﬁccﬁhl!)odnﬁeﬂ ﬁ%%%ﬁ Qbséfﬁl»lgo??ﬂﬁu&gscens cell.

certain su dinments e ce or escens
Iednbther emhodimento hn mmdolved procedshxad sgstbradbnprdparing heecombinant

potin S8 B LS, SRR B B i « 7
fluorescBPE BRI sdchBioh ?é}gtlcféethﬁt ik Sordls RawsBhia Ay h@)ﬁ{dlo@us to, 2 pept1de

anot her enbodi men he cell is a Pseudononad and i'n
selectedsfpesg iafribp, @ptih dhyﬁ‘éag -Omthending proteingazurin, iron (III) binding proteln or
) Pseu sf uor escen L1.. .hi anot her. enbodi nent, an
a 11popliofﬁw gl%; étacr% jop-sighal, onera gtelél}ﬁefl o ?)rr%%)g} 1 qurolrem or 'peptide of
interest €8 B6RICOAN TN PricOdrBbdHitnBntatHRAkpressibh ot@nmtqyﬁlgﬁeiénsﬁheeu culture.
i nprovenent includes the expression of a

The Seq-passrtivaceignsl swy- ke sleavadsBemethe gpatpeeppiothn tlhathe icgll. dip another
I e
embodlfpr ! mﬁgs%ggl}&r& %l {g@_ Zr&gl-g%{a%@ E)l}eﬁcdeﬁ)l &Heg%%sz 2? %}e%%&%%ant protein
linked tb minsectdtion siynaldi Mgorer @higidimerit, a tag sequence is operably hnked to the
protein of interest.
In a separate embodiment, a process is provided for preparing recombinant exogenous

secreted proteins by expressing a protein linked to a Sec-system secretion signal in P.



a lipoprotein B secretion signal, operably linked to a

reconbi nant protein or peptide of interest in a host
woebds/08%i93 one enbodi ment, the expressi on occur Catuskiogh39sie

density cell culture. The Sec-secretion signal may be

fluorescEhse aMEsl ebedintntisrtbed én feoledghitioh ¢fhie Mekéschis anai heproved
enbaodi nent, the secretion signal. is not cleaved and

expressippeplailérm &op Pﬁg%@naoff Searis RIAtenSr offeioRe | SNASEmeRt tthe Sec-
t
secretiof? %fgbglb S%FI %gglnt B%F%?’g %%h%??@llﬁ)t\xgyg??l éﬁ%@'&ﬁbdcﬁment
the Secsemnm mgaﬁlbmddermed frcan pmo£e sali igsngnevildesthéroembo diments, the
r|n recombi nant exoggenous secreted proteins by

. pre
Secretlo’éﬁ’ygp JRPARP BRYP & Be RIPIHOSIG BPESEEc- syst em secret i on
]§1' SHeAmbJUiRedt! Hﬁrlﬁ)%f:@éﬂshasq‘ b&iﬁMthlT%%reésforpéﬁﬁl% S&-system
the recognition of P.b uorescens as an i nproved
peptide exptaegss itwrrepimbifiat mr«ﬁtom te e periplosm of the eelf. elredl subembodiment,

rotejns.. I n one enpodi t., the.Secsecretion signa
the exprRieiordler g TP Biias B or g L RAE T e CHD ARV frtud the
step of aﬂﬁfyli}?g" thenieesthhmat, prbfed B66r ﬁﬁcﬂeﬁbla@ﬂ & B0l ext@cellular media.
deri'ved froman E. coli genonme. In other enbodi nents,

The Sex-igna son isparsssodupkory (e pratinved e pigeslies |pﬁ0tem can be

purified eec)éﬁr %‘chgleegore n oﬂg e&%?%ﬁg QES 140@&6({'}85% id& ?sl A otein

asm and expressron o €C-SYyS pept

of the séo@ét@ﬁ&@xﬁt alidg prodin an pepidetodiintetest. tHiewvdver, ithd @@mtlojn :tlgﬁa.l can
cell. In a subenmbodi ment, the expression | eads.to
also be glesyed tifasm thy Peveiratlsn Hicapropipueisieciahd fhoopedlaggy In one

embodlﬁlaﬁtotﬂer‘lﬁ#lédg@bét@%eﬁ hRRsdRlsyBidh Je%feﬂgnts alra%ﬁ‘%'fi@ Pﬂﬁé‘fn or peptide

profein the periplasmor from extracel
ismod1ﬁ<ﬁijuoancra'ztse chacageiafitisd sectiobeigealpr essed |inked to the

B el R ST B B o
in the ckBOMRLRGhACREbHBmbR, ﬁlefézkﬁké%ﬁoﬁ foptigd S‘ecojysfeﬁﬁp%ﬁﬁé %‘a? Broduce
signal and a proteln or peptide of interest.
active 1ebrnisipanteprotein $i dhalcelbanlle peocoss ef é@v@demtmmmame also lead to

mcras et s OGRHRP B! PrRab b uh SR BT Frivon
theSeoggﬁagﬁﬂfgmﬁlgnal and the protein or peptide is
nodi fi to i ncrease cl eavage of the secretion signa

Inonsrmbadizaertntbn procesfertprienca g5 least . hbdivsscily BipspRsed protein.
In anot]%'i‘ %ﬁ’%g tn'E ecﬁ% gltb g(gt{cg%] 8'01]&0' ]Iq gig,% ))L P%)r%gsgg@ ?)trgt%fn in the

cell. mnaly)emb@cﬁmmsa&ieltml petanipreductd parobehtricast abbwg T@ltb.about 50.0
The process of the inveg%l on rra al so lead.to

g/L. In sopeecrabefiipenisthg famouah fh FOTAFH yrprreﬁeé%eﬁ pIateiroRRgdpeed ipat least
about 5 %OEP FOR! ‘%@dtnlS'O/’é ﬁ%ﬁf Qg%?qlb%tt @9)4” oft Rre of total recombinant

gc-secretfion signal. I'n oné enbodinent, the process
pnﬂmnpndduﬁbs at least 0.1 g/L correctly processed proteln

J&ﬂf‘L ; hg% pplgo (%dcgne @gegﬁt ne &gr % %{Saﬁelﬁ}?g %g%sﬁﬂ Rrﬂteln o]f peptide.
In one SHEGIHRGR, ﬂﬁrﬁr&i@lﬂ &epépﬂﬁéhs @érﬁl’eﬁ'ﬂ'bnﬁ’ hQUR&OEE SobcRRe. aln another

| east about 2.0 t o about 50. g/L. In sone
embodigghlp dh@r@mtgm selqéem rderiyed cﬁﬁmeftma}mml@@e@élé@ﬁ%r otlsj gpother
embodiglrent gCthC etatch e protein includes at least one disulfide bond. In yet

another embodiment, the protein or peptide is a derived from a hormone, a growth factor, an
extracellular receptor or ligand, a protease, a kinase, a blood protein, a chemokine or cytokine

or an antibody.
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about 5% about 10% about 15% about 20% about 25%
or nore of total reconbinant protein produced. The
wonreis@sysr pepti de of interest nay be a PCT/US2004/039316
therapeutically useful protein or peptide. In one
embodi nent gipE WESCRIPTPONIEP THIE FISUKES ved from a
eukaryotic species. In another embodi ment, the protein
sequence is derived froma mamal i an sequence. In
. t her enmhodi nent, t.he active formof th ot eL.n
Figure {Oveimissy 81 PRUSBSeRHORETFTT Hb CURACETHS R Lot gy systems
(Sec, Ta? fﬂ@@éi mamts)ht?ar%[o‘éﬁt%'o?ﬂ}%cr&% Rhd Hi8er Be@bA8E. MBRils s8ftefied by

rnmone, a gr factor, an extracellular receptor or
the Secl sygsmmd ara lpcaiGCEaB ethe apdiphesse, 1n@grﬁt¢dodntprtbﬁewﬁer amembrane or
1‘%@ rmkl [ nebor an ?r{?ttl bod teBRI t tems
transpo ﬁ‘iﬂ (PE bY.ong 0L i 18 8 fp?%’f“%*’i’i’%%%? é‘E"i %Yr? em

as indic®¥8 tvﬁffﬁaﬂr&v@l@@?eﬁﬁ@fhhb%@at@cﬁﬁ& &lid Bat Syt S¥ShEAE 10886d in the
Tat, MscL and holins) translocate onk¥ across the

periplasinn huta frsnpiotaies, ink?. glersigirose deyebesa foyn teebediithenaxperied by the
MTB sya{e{n &-ﬁ%%%%?% Mécﬂ Iggly?r?eiglﬁg&??]{&e éﬁﬁéﬁ%@éb?ﬁ%h@{lj?@{p@? I Iland IV

systems N@portapdidiis at@sofbotth ene‘mh;tﬁne@ uvhourearyr aeréplaedit eintepmediates.
as_indicated with arrows. Protein

Syst i
Abbrevigfianss IF5Fatiied rw UtSh@ POt Syt HRTENEP ST T§§'| BORABF sgpretion
r | a
ot MFRL AR s Y B R o AR
system Holins and MscL only transport proteins into
Figure 2heP. pﬁuwrmcaegmgai@ peqemon fcpnstiaid. Wnslyimr@am Exppp@W1122 and

o1 B4 B ATATB0A) L EOPEACES A B0 BBl lfnce

shown iR ®)lafd pBDW@lE%dhﬁﬁﬁsﬂﬁé bB;IB :gal? Bsiort @zﬁnﬂcﬁﬁduﬂl eéquese shbwarin C).
system MIB, main term nal branch; i nner nmenbr ane;

The * Hmﬂlatf@ tecepredisied sianal pantidasesieavags sitey uor escens ? 2
secretion constructs. Plam ds maps for pDOV@lZZ and

Figare 5N Bra el b Ao b AR AR SPRBR RGeS Y% brom
sa:mplesC @Aﬁ t'ﬂoﬁﬁ J24 ?@%e@abipl‘%b&igo Bitler NBpIB: gal QbD(BWlQBE)e or pbp:gal2
* indicates the predicted s

(PDOWRESD), AalyE0 dlisiampenbpledrothingleadsd onut | ifaia AE gel and run
in 1X SERECRRERT et oR a8 dORABIOLSRIGBICAT RN LY el cutiure

superna®@xp (8N} iftagtienst 3eshovyr i1 GalThe(pdnt if2gultare plagedyala?malized to
80 dilution of whole broth was | oaded

pPOW,123
A575=3§9nden%ac=1t9%/bﬁeM 2¢el and run in I X MOPS buffer.
Western anal ysis of soluble (S), insoluble (1), and

. t
meure R S SHI R SN ECE LSS B s o
Gal2 ex&EeEEedSﬂ, the el ga12 ApPOWEIG) Ahewgebdint E gna»c&sdd and unprocessed

ot 5B SSS00 B oREACTE e e Bk B s o

post inddeliéh QRknéRINML RPA57HET, BB wlR) BhdddCorPh ACEDS YLPNGE gel and

unpr ocessed
run in 1X MES buffer.

Figure 5: Activity of purified scFv from E. coli and P. fluorescens. An ELISA assay (A)
used to measure activity of scFv isolated from small scale (B) or large scale (C)
fermentations. Activity is expressed as absorbance; the antibody and amount are listed below

each bar. An average of three wells is shown.
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protein in the insoluble (1) and soluble (S

fractions. Sanples taken at 0 (10) and 3 hours (13)
weoasds/osydsict i on were normal i zed to A575=l; 5ul PGEMS2004/039316

| oaded on a 4-12% NuPAGE gel and run in I X MES buffer.

Figure 5 : Activity of purified scFv fromE. coli and

Figure 6:§Setcfrété’<9(a 2 &bt ofqlhtiEclﬁk% ASBAYAC Mhows S&brét AR Uiforescens at

ctivity scFv isolated from snall scaleag‘%) or
the shake|fhslyecade & sh¢ @ sdeeationnt & const thixshale flpsk scads gilbsaneples were

nomalizeglztpg&séég@@é ttogz’. jg{t;otg:eg%gy 81?(? @]ﬁg@éj :ﬁ%’l .;c%llzé.l fﬁee(sjamples were
run on aSNAMY BITOREICIO MERE Buglef IS RINRS S TeimsSlhbRN The A@aKdre are post
scFv. .: shows secretion in P. fluorescens at the
inductiondimedsén hpwrsk scal e. B: shows secretion in E. coli at
the shake flask scale. AU sanples were normalized to
20 OD (OD575 for P.fluorescens and OD600 for E. coli).
Figure 7:TWestsilbe S wesrted bikti-QigoRinkcEv %t Bie gake flashSIBRaAA shows
S=sol ubl e, Mnhsol ubl e. The numbers are post induction
P. fluorescempeaxpressetoRiotein mdypansl B shovfig &1-efal BIPEEsSCHPTodein ataRjes were
normalizé%lﬂ% 'ﬁ | Ahg Chrbteirflis tllb%‘%s I'ﬁg'alf)eluiaiea% bt l&msﬁzﬁ(ﬁ&l Sésoluble,
shows P.Tl'udorescens expressed protein and panel B
I=insolubdh Oy&, 2B, 48 eqplrésertdpnepsse thdoctodrei n.  Sanpl es wer e
normalized to 20 OD. The protein is 100% i nsoluble in
. both constructs. S=soluble, Nhsoluble.. 0, 3, 24, 48
Figure 8; Eappausnn of ieldhsdvesnueiricth bSraymtitation oAntatieSon seFv- 10
| _2 0 .
ol of ack sEnIgTELIRAT, BROSHAHRLD P SRR bhl L P el st el ke 1X
MES Buffé¢rafataplds frone8, 3, @dcdehbownpostandudidn BT egell canstiuctumere doaded.

o e R o LR e o AR oo
and secregeglf({)E@W‘f%W SonBetRRee 6QRFhEA CA BN dAe BIRGhigkiRNE.

I cytoplasm c (pDOM152) and secreted (p 153)
of processdresidrunptasessed scaasteddoliwdThe BB Aoskenilardicurieds rupeas follows: 1, 0.1

) i graty of .p essed and unprocessed secreted scFv.
mé3’06$h%’%§%&g%%%§aﬁ§gggrve is run as follows: 1, 0.1 ug;
3, 0.60 ug; 5, 1.529 ug; 8. 1.85 yg._Figyre 9:
Figure 9AGLHViY ¥ss@9 RYuPfieddl drti 8Goah @il O 183-BxiS @Y sarfPles tested:
the X-"axis” are sanples tested: purified scFv from
purified sFvdiomns streins aiontaigng PP 112, p Bib 209t pIDOWL 1573; polyclonal

. .. polyclonal, anti-di goxin antibody. (posit, 1 0r - N0
ani-tigo PR AT eGP s Pofll (IO LY i 4 bsorbance
values. EM8} B@§ représet stalasl de@fKien entriphil @itelsunebleevi at i on of

triplicate sanples. Figure 10: The Skp protein was
i nduced after 24 honrs of growth with 5 ni M benzoate.
Figure 18nThe Skipl pradein fvassikducad afi bees elogrordh withel mVihspeoate. An

. - d h ' ' i D
it S35 5B P o AR R 0 DA i

proteins W@ sppR4ted itBo ¥EluBle I8P afsaludth i tork: TRYpINIEASTegdeparated on a
nvitr o?en, Carl sbad, CA) using MES huffer

4-12% NS gt (OHiogrD Cisbish GR Mk MES IeE, Abbroviations are as
follows: I‘lfn%sggjrb?é; s'}’é’é(mﬂ@! W,llﬁéle&ﬁér%éiékﬁt;wmo%ﬂia? RVGY@'J‘L aficer.

Figure 11: Amino acid sequence of the processed an.d unprocessed Skp protein. Underlined
sequence corresponds to signal sequence (top) and sequence identified by MALDI-PSD

(lower).

12



Figure 11: Am no acid sequence of the processed an_d
unprocessed Skp protein. Underlined sequence
woanrsaspoads to signal sequence (top) and sequeaTaIS2004/039316
identified by MALDI-PSD (lower).Figure 12: Inage of a
SDS- PACGE separation of soluble and [ nsol ubI e sanpl es
JMLO9 transformed w th grown at

Figure $30mage 00 A BISUBACR FRueir iAol bl sampioy Gormparing

oo KA SR ATDE ool Wl COGEBRaLANG P Ao e

positive $Miid&l, PO2FE. 123 ¢1-kalnkle DTS lanb RanddUilfle DIOM A 23 -S&eBlke Plus

2 adderyfgpd 45pb0lem OISO GEA Daetens Srpeatibo g pBoffids Fiora

200D n&lﬂﬁaﬁr%d fan rplé@«amdaaé@ﬁna ben wdip frﬂ@d 1\@% Blssrﬁeogehr wak K at 150

Safe Stai Figure 13: | nage of SDS- PAGE separati on
volts in &% MES bifikylfer <dnplnutesithamntaihed ‘Elth SithplytBla¢ Hafd HiGe
transfornmed with pDOWN 123 and i nduced with O A nM of
| PTG grown at 37C. Lanes 1-3, 10 uL of the insoluble
Figure FRMRla8e oL ASBSPAGR stfar@onlofdikoflivdiéan@ileOforh R RO stk

control P.fluorescens DC265. The 12% Bis-Tris gel was

IM109 trapsfogmed githpd!QW 14 33 andipdpgaduwidls 0.0k of BB Gy vt atad74C.
Lanes l-% 2 fi‘b pfq)f\fﬂe IBSOW%M&EB%IR%’ gg}u%%g#e?t()ﬁ&lﬁftlgn 5&" fhe é)oglg% e

control B. @‘mweﬁ:eﬁ.sf D026 ThE12W BissTrisadehwad/fiilat20a N’Sfts)foﬁfeaO witiltes in
,. Induced at O, 0 nM | PTG and_grown at 37C.
Ix MESméfeiz@@ ﬁalgedrwﬂg Npwex@ollogdal Blue¥amKif.or ~50 ni nut es
in MES buffer and stained with Novex(r) Coll oidal Blue
Stain Kit. Lane 1- 10 uL of a 1:20 dilution of the
Figure ]Iﬂﬁlﬁng)oﬁal $ DS AGH anaysis bfthe pepldsmio sallnphae fiopd ths M w@!i strain

1109 FRSReiied bl PN 2 tatitat g Shran B bt SEnR kT Qimg
12% BisgtTH% %gﬂc\ébds Rlini m&uv o8k ol hidbes o VYOS RN tahdd w1tﬁ'wd‘%x®

i . The sanples were run on a 12%Bis Tris gel
ColloidaVEdupbitafrekit dragretlr A0 slefiad ¢ dilutionrad dled PGLOSpOSItDIE cpntrol
at .30 volts,.then probed with anti-H s HRP. Lane
lanes 2- ??H%’ %? e Sfmgéa dilution of the insoluble portion
of the p05|t|ve control. Lane 2- 20 uL of the soluble
fraction. Lane 3- 10 uL of the insoluble fraction.

Figure 1% imagpef g IYVeé‘iel’ft aalysis ofghasalylle.gpegdubleatand peripespaic L ED

fraction GO0 MT&‘% R B o&°§1\4ki§§/f>@d%ﬁ1 {5e g{’dvaﬁfn‘é‘?ﬁd fle
SEcretion S1 g sequences I n ['uor escééns. n one

sampleserdre dmxrmnzt 12% IBis irry gaIthE@ bofferdad tengieakd pegtrocklulose for 1

hour at 55y GeakipOE PR PHCHOITNG A0 o) L UBrad ORUbPRGE e

insolublg ;pgﬂﬁlln JreRt Sﬂo@ﬁw@ CHKESIC E&e‘@ '%%L%ﬁhg eS1livie q*raf:t'i&f“L@néD 3- 10 uL

uorescens organi smthat can enhancesecretion of
of the mgo](ubm fracton. rlapc #el20 ok off Htegreaiplasmiepreparpii@ssed i n
conjunction with the protein or peptide. |nproved
processes for producing high levels of properly
processed reconbi nant protein in a cell expression

system using P. z}gﬁ%ﬁfﬁf)ﬂﬁEg%ﬂﬁgﬂoﬁec secretion

signals are als

The invention is based on the discovery of secretion signal sequences in P.
Sfluorescens. In one embodiment, the invention provides signal peptide sequences, nucleic
acids encoding signal peptides, vectors and cells including nucleic acids encoding signal

peptide sequences which are derived from a P. fluorescens organism that can enhance
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provi ded. The invention is also the recognition that
P.fluorescens is an inproved platformfor production
woho@/ogemvsety of proteins. In particular, P.flBOTaSz®ne39316
produces exogenous proteins targeted to the Sec
secretion 8£8 pRitdin Br pyiderofimesOOhdreaipss@l weonetttioaryith thedprotein or
) hi gher | evel than typi.cally seen in other bacteri al )
peptide. dwproyed PEIressys HanRIodRFAS g leyelstod Prepssdy presessadsregembinant
protein in'Y &hee&g{egéigﬁ siderh t&ﬁn??r W%%@ngfdeﬁ%% dS‘e@—Eecr &cﬁgéiglgalg fre also
i ncreaSed recovery of f y processed reconbi nan
provided.pr ot ei n. Therefore, in one enbodi nent, the invention

rovi des .a process for, pr [ exogenous, protejn i
Tl pVerions b i Temenis]. B3 e dBr A b Anirguoy el Belfbrm for
producto O o B S P s 1Rl Bxogonous protens
targeted tof the rSeadbecnationy egstémrinco vomeatlyaproesspede i rtoof hyghet ilelet than
. and .en S, LN conparison with.other bacterial . .
typically §G¢h i1 Ofp hactorial eprebiinn Bibvem gpid franigors | gscoiDlsius s higher
level to kﬂl@@?eﬁﬁl@ﬁhi bf QHe allaNeAKYR b AFRAMSedCIROAESY OO T YPFvcessed
~P. fluorescens enconpasses a group of conmon,.
recombinpigripaicho g & hetefasapinopteytrakodimgnt, e BNpRtEOB Girpvidegme grocess for
. t f ace peRVi i 1.S. 3 ' .
producing b eBh Y St AF e b 860 b xR S tar B R R tnked
to a Sec sedretidrodigredit al cont ami nati on, as detergent additives,
and, for stereosel ective hydrolysis. P. fluorescens is

It hps Becgsavigsly demensteated, thebcerkin Pequdpmpmage eéfer advantages for

oo e n it . _
commerf SRR PR R SEARED b SuSBhiSEl . OO bntri
expression exystains.n alnt padraatles iRl ypratceisnbas beeR. idédtiified s ears advantageous

.the md-1.980's and filed its first patent application .
expressiof o SYSIR: o By JUT RO CPFRERESER) fUSOPR(T TGRS "PBRALAoBenic
saprophyfed it tb1e81z8 368 NWateP ankPPIA Yirfede eAdRRA{en(#8! ItHnhercial enzymes

encapsul ati on of biol ogical pesticides”). Between 198

derived fzom 2Qfuoresproheve been asedoa redice Suirempestital agonighinatign, as

. es, . capitalized on the ggricultural.
aetergent o GhyeR P i secrPpiulsl Tiudfelonrs ALt s 8o used

agricultur@ll P @b ebhted] (akhdpesd. i BAEaben, i WisEE tWwasiad@lirednd its entirety by Dow
. hematocidal toxi is, as well as on specific toxic =
AgroScienesyuignthe slaten d9Y hebegan nergrsingt Tesembipandn hapieeial proteins in P.
- r [ r > b S£4. C et [y
roresce BB BRIMANRY ISR R IB R ERELY o SEAE G or
Bacillus thhitingiemsiseosintio D fladieseents @adaiiana 02, 1985 EleHulaPedcapsulation of
biologicapGEeTec AFOIGTRI S BECAN T SEREE R THaW g0 Sciéhces, as well
ther cBmpEhie S ER5iEISLPBn BRIk WRiIoEP, FesYdosRnAdSitent applicati
so ercs%lz’cilgi ca 1I y P. 1l Eﬁoé?}éggcens, can beﬁused as hg’s%tencg?l? lsc? 1ons
on the praduestipnwifipestididal singentierdal, | apd dieswitarsdal tdremex py weli asrorofpecific

i t he extrempzynes in.copnjunction wth a.signal peptide
toxic seqyiifes i eenetic MARRUALIL e XS SLPSRA ( here i <
DORPREEAINE ilctﬂpnhiﬁpe&hﬁerﬁﬁ{'goﬁaté{t%ggl%ﬁbh@ fin }1QY area of use of P.
secretion. P publ i cati on . WD 03/ 089455 to Dow

Sluorescerd tolpapdure eevapibompneproteing. Y Agwplicatipn Nos. WO 03/068926 and WO
03/068948 to Dow Global Technologies describe extremoyzme ower-expression systems in

which Pseudomonads, specifically P. fluorescens, can be used as host cells. The publications
generally disclose the expression of the extremozymes in conjunction with a signal peptide
but specific sequences are not disclosed and there is no recognition. that the cells are superior

for secretion.
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2003, entitled "Low Cost Production of Peptides”

describes a |l ow cost netliod of producing snall
woepisiode®3 such as antim crobial peptides, as PCT/US2004/039316

contateneric precursors i Pseudononads, specifically

PCT phbkieties 0ed1SWOT D8/0B94Y S5 tbanWnGﬁibleTeétﬁasldgib% filed April 22,
exp reSS|on of concataneric e tides in conjunctlon

2003, entw‘efl LawsGesh Erodyetien abPerfides %"é;PlTﬂPeé adlgyeast mstlpd ohproducing
small pepg{iecsb Eﬁ‘i’c%]é% g{[ IAQiQ é‘rﬁfde?ﬁ ggm;a P2 Q&él?s%gs &9 PQQ{Y&omonads,

ogl es, ‘ent enzoat e an
specificalBniPx ghidrestcens. ndlie phiblidationodisclsses phe véxghesssiban foadmlcafameric
.anthranjlate inducible pronoters fromP. flu re?
peptides ip GPRIERTHAB LT ﬂg?%»?gp%ef B spesieiFuenoan 2ot dhisclossle
PE bAPﬁl?JahQﬁ‘ b S Oves /603221 N YSdwNGRbaP ﬁcﬁﬁ%ﬁogles entitled
peptide wth the promoter, b it specific signal
“Benzoats enfliAntreslate IndnciblePooiaes dpropebs bd@@aﬂemrmﬁxramlate inducible

promotersa:ﬁoor% 2E @V?{%‘ig&%;ﬁl AL & f)ai VI %ﬁ ip\ém} fsgistems The

pubhcatldﬁQTﬁHl(S&Qk’rﬁa ihBlusién %%"%Uéﬁlﬁfﬂl’ 'ﬁ@?tlcfe' WHER ﬂﬁ:ﬁﬁﬂﬁm@@%nﬁh’ g8 signal
secretion peptide selected froma phosphate bindi ng

sequencegpronel dislesisd) secretion signal, an Quter Nenbrane
Porin E (OprE) secretion si gnal a Lys-Arg-Orn binding
Peptides protein secreti on signal, an azuri n secretion signal,
an iron_ (111) hinding protein secretjion signal_ and a
Injqng @gxbefhétmt Budelated pepiids; iy pravided with g BN B KHcABeRCE that

Wi A n
is, or is @ﬂt’)ét:ﬁﬁ ﬁg ngds?{?%iﬁtg Ietgl, | ybbﬁ Pv'glé giegce?ﬁg%e%’ g%g%xﬂ?éecretmn
peptide sdlgcsedAirgm @phobplatt tigdipg retbin, (pb;z)tsecnrﬂtlon sigmel(dnl IQuter Membrane

poin & () B b B S B 0 B S

secretion SighhiS bR FroRl @ LhiAdRy SBRIS 8&k&ldn | ghdk l%?réteﬁl{ Bt &lchetion
or peptlde of |nterest I n one enbodi nent he pepti de

signal. sequence is that is, is substantiality honol ogous

In 8ol PR ERa 358&%?(8%613 3 BB el S et BRER or i

b VB pidegn, Vaburhh,
substanti zhda@c;lo%?(@ tﬁlr g pibl_ﬁ O%H% A%g ValndA-Efg{;l (i’:génQ I& urh,diron (1)
blndlng p19teiny of aﬁ@pﬁ@ﬁen@%g@grmﬂ sigadlds pepiidefe feqoe @@bodlment this

ot TR 108y BP0 68120 L TER U e

Inank rettfb@dimann tbé p@EﬂelsEmN@ce ik, thattis, @ id substatitislied @dnmiayogbus to,
or .10 am nqQ aci ds fron1the

2, 3. 4, 5 , . (, 8,
the sequengs pfn P]éqsﬁ%l%l%l@mg Pré’Ef‘élil ARbRY seFreliqnoTied] gRpfide Of jat jqast amino
acids: Me}‘. gyé‘ﬂeﬁ n§§ A?%’Et T ME atl? %Me@ &Rt prlevICAS Ahlﬁ &1-SvEN&fa Thr Ala

) onol ogous to, € sequence o
Asn Ala Hai zﬂat(SEQl\ETN(hrié Bmanwthﬁ ¢niipdithers eibie gepiode spcgreate comprises

s SR 45 29N RSP0 SRLETS Sl R AR B

comprised Brutigitibh 3f SEQ 1B NN 12 which Slt@dntesddy P, NG, 435 67, ONE or 10
enbodi nent, the peptlde is, or is
amino acids from the amino terminal but retains secretion signal activity.

In another embodiment, the peptide sequence is that is, or is substantially homologous
to, the sequence of an Outer Membrane Porin E (OprE) secretion signal peptide having the
sequence of at least amino acids: Met Lys Lys Ser Thr Leu Ala Val Ala Val Thr Leu Gly Ala
Ile Ala Gln GIn Ala Gly Ala (SEQ ID NO: 3). In one embodiment, the peptide is, or is
homologous to a tleast amino acids 2-21 of SEQ ID NO: 3. In another embodiment, the
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honol ogous to a tleast amno acids 2-21 of SEQ I D NO
3. I n anot her enbodi nent, thepeptide sequence
woan@rossms a truncation of SEQ I D NO 3, whi chPC$/US2004/039316
truncated by 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 am no
peptide Qéqmdli:efdbﬁiﬂshkéb‘fa anndaton ef SEQAD MOt 3 rwliieh istraratedtbyan2, 3, 4, 5,
ghal activit I n one enbodi t he peptide of SEQ
6,7, 8, ? @rN@angn? §01%§r b 2aung Wﬁ@n@ﬁufafﬁtawsﬁeﬁe fn signal activity. In

one eml%dé%ln?%,e %%%ﬂhdgycgf %IIE(? BRG] h{HaEﬁed L& qw's' 4 e%ogftlsc’)n 2 1s

I's nodified so that Thr at position
replaced with dye diverterenBerdimént, tha @epindeoafi SFAMTD NO=3 zapbdified e that Thr

ot positog Y IctARFd WITCBEr Hin Gife SBRDBITHBES DEMBIeRLPFRATOO: 3 s
modlﬁe@g@tlllzﬁ) \Ml)at oérﬁoﬂr@qb fré;ﬁzﬂ:e§ QVthEEu Vﬁ'on@tenﬁ%?lhhérﬁ th@:q;ebﬁde of

epl aced w Arg. I'n one enbodi nent,
SEQ lei‘é@t Bdemwﬂlf&EQOI maml @ piosition di0fis eehlansd tvriit VA anchArg In one

embodifR. s el o AEIDRB! B uisa Ml D PRRGo T igpppices

with VaR OBl dnle @hbd&inheht, tBOhetRE oS EQD MENO: B s Rid@ified so that Ile at position
embodi nent, the pepti de sequence is that is, or is

15 is replaged twiftiaw | y honol ogous to, the sequence of an azurin

f
Iﬁﬁeas?lte{;a %H%cgdnglgﬁﬂd tﬁ?ﬁ%@ 1(?%?] gﬁ%c%qi{h%e 18y gﬂgﬁ{flg i?n(t)la{}gflmgologous
to, the slequusnbe of i azdrésedlaiobatignal yepfdde HaGMthhH séfuanéSeEdt! 1Bhst amino
In gne_enbodi hent, the peptide is, or is

acids: NGrRiPUba09e L5 T AdayaT SorLiey Lot T8 oo der S nedeu Ala
(SEQ I]ﬁNd '3? 2R RemIRRd B8R g?pticﬁ%ﬁﬁ E h&ﬁol%ﬁ%ﬁ.eca @Pleast amino acids
SEQ'I D NG 5, ich1s

ses a truncation
2-20 of SEQriIhN@d Sbyn inother @pbofiimént, e peptide, sequenoe co@pasasadruncation

o SEQ I8 5 ool ¥ el ot e Bt ReOb IR iz the
amino t&alﬁ@bu’érataﬁnmféﬂoﬁ%g@ hdwmityPhe m_% émgbdﬂfé‘ﬁt th@Peptid@dd SEQ

are replaced with Leu-Arg or

ID NO: énﬂbdmdfé@d so that Phegdtla d’epQﬁU@EanB) 3nee repldcsd rmth Fewedrgor lle-
t hat

arg. gl AREPHABE ey TERGTER b diled sSpoh o Bposigion

is repladeﬁailltﬁ/ajla dh o Thitio@findht, the HEPHRCESEQ D KOS5 ik nddied so that
enbodi nent, the eptlde of SEQTD NO 5 is nodified so

Val at popisien G4 rml%pﬁ@awﬂaﬁlapég ope spbodngng the papidecaf SER 4R NO: 5 is
modlﬁekld% gﬁ{t lal']‘{/alorel{3 &%gﬁggi rgeg]tar tFé@aE? | onﬂf I?JI gé%al Qn one

| fred's Leu
embodimex] ﬂxeqxépmdet ¢f $EQ IDINONng mnnfodxf emsﬁtthatt[h:a apepditicte 1 Dis replaced

with Ile %SFHHS @gﬁ)ogﬁn?qxglt %g?‘ﬁgﬁt{ﬁfegg@mﬁtq%ﬂ% mat OSI ! on 12 iogsmon
12is reﬁ@d%ﬂ@r B o éi’i%ﬂdﬁﬂl@rg the %)E e (ﬁd@@b W' 5 ischqod]iﬁed $o that

eplaced wth Leu or Ph e one enbodi nent
Ala at melplpn dé isfepbied MDtINDeu 61 Phe rinchnhleadaoslumﬂ’uaﬁle@ept@a of SEQ ID

NO: 5 S Rdiiclheibal FLEEOPSEHI® b SeblefitPiipcAfEs B Phapeq gt the

peptide BPSEQIIDING/5 issmb@iflb@ & thavGlatPREitieh 17ireplice®@@th Ser or Pro. In
enbodi nent, the peptide of SEQ TD NO 5 iIs nodified so

one embaghmente theapengigsiafi i 18 NO: beisi medifiedise thataleu hi pasitéon 18 is
replace(fﬁnﬁq}am% e %ltﬂg ?r%lhjc ({il?e eguﬁg%ggghﬁ Né g%g%fe?%g {49 Leu-

Leu at posi t| re rep
Leu at p¥eitioRE8-19 are replaced with Val-Phe.
In another embodiment, the peptide sequence is, or is substantially homologous to,
the sequence of a Lys-Arg-Orn binding protein (LAObp or KRObp) secretion signal peptide

having the sequence of at least amino acids: Met Gln Asn Tyr Lys Lys Phe Leu Leu Ala Ala
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I n anot her enbodi nent, the peptide sequence is, or is
substanti ally honol ogous to, the sequence of a

waypeosAasg9&r n bi ndi ng protein (LAGbp or KRCbp) BeETMSRI00M39316
si gnal peptide having the sequence of at |east am no

Ala Val@er Vet AVePhdb & AamhiWila Mes Ally QSERD @DllﬁD 1L)$ LIn:ﬁha erﬁbadih@nt the
Val Ser. Met Ala Phe Ser Al a. Thr

Al a Al a I D
peptlde Nopr 1 )subgtantighy hgmg@o%];ﬂ amgrmea%@p%-,za @f S§Q ]5} NiQs 7. In another
Shan y a Bl C E
e e
truncated drypt, i25 8s 4251 6,Uh BaPj onl @)ﬁmﬁEaQadldB; ﬁiﬁm fhe antine teringnal but retains
.trunéated by 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 am no
secretion sighal ACHWY-t he ani no terminal but retains secretion

Bl @0 @loti ehitbolidment, thy iptRBERRAcERDATL g@&kttalmﬁﬁfhomolo gous to,
pe€pti de sequence i’'s, or is substantially honologous

the sequenge oﬁal sreq (BHcEnding amotemoire(Np)] socnetipmgigpalopephide having the

suench ol ARG P o REE A BB BRI Lo
Arg Gl}LEéh EMSLANThSESu L6 SbEUevMEr Gy 16 Sed Pro WEUATNHisLRM éSEQ ID
Leu Ser Leu Thr Leu Leu Ser Pro Ala Ala His Ser (S

NO: 9).1 by oug enghydodirnensibe @aptirisdisneiiis subsiantisgllptiomelageys oy améno acids

2-32 of ﬁﬁaﬁgjﬂgj @l lIX altfo Eﬁj HER #gm%{ﬂ th"élg%&?c}]ezsce lqgi%cg 8§1% ques %ﬁ%ncatlon

anot ner e equ

of SEQ dDNY0i Sesshlahﬁsr mmmmteddfy D,f2 SE@ 5,065,808, 9 OIWH} EKhlﬂOSaCIdS from the
trunc%fled by 7, 8, 9, or 10 am no
amino tegayipal F]@Fﬁl’i‘srﬁécrﬁﬁi’%ﬁ‘g{l@raﬁlwgf but retains secretion

15 AB@kr &fbddfinkN, tﬂerbe st %ﬁ_{ﬁerﬁg?g %E li'é'%?fos‘taﬁtli‘aqlyﬁi%ﬂ{o'lé%g)us to, the

sequence I's, or Is s fally ogous "to
sequencs e uelr;m@rcﬁélnaB (LipBp rse¢refion ag(lalmeﬁﬁds bavieg |t]mwse$1ugr¢alof at least

amino s MECTS EYAce ASHLERIek S Vit bty VAT LAY OVAF: MafSEQ
ID NO:Lay. ﬁ@%n@\'eﬁbﬂ&ﬁ@eh@t ephilld s, |di‘ i9 B@os@dﬁ%ﬁ@? h8®Blogotd¥®, amino

peptide is, or is substantially honol ogous to, amno

acids 2- é&lqﬁﬂﬂ 1D N®: SEQIn pnper dmbodiment dhehpeptisietrogiamen comprises a

o Q5007 FRAABFERSAMBILERY 1721 554,28, o R i

from th@am®b té&nﬂdnbn@ree&msﬂ@cfehaﬂhigha affiitg termnal but
retains secretion signal activity hi a separate

aaterpmbodiaeni cide é@qr@twnsslgwéus 3 secgetionsigg] dniivsd giomy an E.
coli pro{’e%{ ! gfg ¢ E&Hb&ﬁeﬁt tﬁé’Lécngf ?Js? %Qﬁ‘vee ' g@%hg% ‘ﬁg an E.

I on Si seque
coli dem'etﬂ prcfﬂﬁn] ‘]Ztednemmlbc&ilmeﬂm tlmmaotenhe dl dh[&p\ftrond ﬁtetem OTled fprotedn can

.a.c rotein._ The protein can be a disulfide
bea dlS%éﬁa% bes roﬁrwaP tBtea} rin q <GHOIERBIPFraTRLeTES theiyn sgauence

ofanE.ic§lltcH§)e?@He \f&eﬁlﬁ‘s%ﬁ%&s pdfkf coli chaperone protein
such as a g pr ot ei n. |gnal pepti des for the sec

mﬁmytl‘é@rf@rﬁnb lsgc pgthwiey gensdralisheorfsist b ienfgllowingghree domains:

® @ posiHERs Shvaet T KRpotRs Pt Rl i bisvbngBi apt poter

c-regior The GldRageldiR fol BRVAGIRI PeptRdab®ls lobged if Ml c-RYMH. URSRver, the
is located in the c-region. However, the degree of

degree ofj signal squ@mp@smﬁmmlp@ﬁhmwﬁén@th@ clegyaggesite ppsition, can
vary beWe%nCdlﬁ% ggﬁro%élﬁse ﬁ?ﬂ%' e&r%ﬁc)n %nal sequence can, for example, be any
sequence that is identified by using a computer program designed to identify secretion
signals, such as the SignalP program or as described in Hiller, et al. (2004) Nucleic Acids
Research 32 (Web Server issue):W375-W379; available on the internet at URL:
http://www.predisi.de.
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vary between different proteins. The secretion signa
sequence can, for exanple, be any sequence that is
woOdeostos$doed by using a conputer program desi gnedTius2004/039316
identify secretion signals, such as the Signal P
Sequen¢ ldeihalorer as described in Hller, et al. (2004)
Nucl e; £ Aci ds Resear cr 32 (Vb Ser yer
A8 BeRd)hopin.ghedera, hpRlqeghs T gReaPR SR L3 Arafein or ppgtide that has
an amlr%tgcﬂ JelieMte WA N ﬁbsﬂﬁtlﬁ@%ﬁ%ﬂ&e@ B0 aPIRd Y7095 7g%e @O%, 85%, 90%,
herein,” the term "honol dgous" or neans either i)
95%, on&3h)eto rth@seqpequteu afe given orkgisal grotem qweanqledarsled:}atsfmams a desired
. th i S. [
functior, g6 gt Paul Do pfls acb el Bt aitypog that i
substan841%e8mPat dieNalt 1sP6@N6Y, PERL 755, 80W, Bt 90%t 95%8 0R98%) to
desired function of the ori gi nal proteln or eptl e or
the sequeinye ef # gp(yp@ nuclgieiagid andtthai setains gelgsisaic@netinn of the original nucleic

subst a Si % o
acid seq,lgé}g 315 ¥ ﬁg%fy}h geg%%oaggéyts Gt ’tlggg/]é&e?\a&ﬁ ﬁg‘? S%Sé:gogn ceéZ‘R{ disclosed
protein, Q?étﬁiﬂe nétChed]€ic agidl caf Chet hl&istmﬁécﬁwi&l a ltesdlogshsf bm@dibsfamlally

the original nucleic acid sequence. .In all of the
homologpisoRfiotfihtRepEfle R ingcleity ad ithat TaHERSH §%ﬂl@§ﬁl§°ﬂ%ym A1l of the
embodﬂfegﬁlo(ﬁﬁg 6%18% And B%@fo' 1911% %elpgﬁy m@%‘cﬂl %q{‘scl?(%ed it should
su tute & horol ogous or ‘substanti a
be assuheduhaghe mmveniddrealso iypdyotes il roxclentiadids ﬂlaahyhhd:lmato the disclosed
retains a desired function. In all of the enbodi nents
nucleic g¢id¢ hj s j nvention and discl osure, when any nucl eic
8f b 'eﬁlbgﬂ%ﬂstﬁéj amlifo 8618 Uée@uetﬂ@e BFSHEBE ub BRlypeptide is a
invention also includes all "nucleic acids that
variant jo§ b rgietin 2gi gireel phkypeiptatst @@emlmt]ml sefleenge of thel varignkeis obtainable by

replacir%on}?@ goiegf ?lt&cgltt Igz)o/an‘g gl?ei glﬁélg%l? peo %gegvlg%so t p]itilgoe ﬁ(gg rltgsllg&% Yith other
amino R4l MBiARE ﬂ@nclﬁﬁiﬁg ei 2y 3 esseaquengeloof1t1pg 18ar4,48¢ 16,97, 18, 19,
0 talnab IaC|ng up to or about 30% of the

20, 21, 331 5118 256, BBEh, 0D 6 AHanbroaied T el ik v iaREretains o

desired gﬁﬂ ggn %g{h% 105’%?:%2 %S%Apthdfn %&gﬁﬁ%g a&lwzacicgwng gu@%a&ﬁra&l{omolo gy
will be 22lea IboR40%oma6god o tikSgivaBpolgpepBidsporM0pv5,ded 85,1t 95, 98,

the substituted variant retains a desired function of
99 or 19Gva hemplpeAds- pol ypeptide. A variant amino acid with

Qrf‘% &b fhn ORI 09 Wil e Fﬁnﬂﬂ sﬁ@s%f‘tut@@ 8HY sitRitar variant of the
nD ogous to’the given po ypep e, or 70, 75, 80,

originaBﬁolyls@nd@S THe8ter® 9‘smnlaﬂ?0&63bmmkioxgmast” theangreevariant containing,

. e di ment vari.an arly bs,tl tuted. or .
relative to§ﬁﬁf’f‘§]ﬂla(/3?alp’ﬁ?ﬂud8 31{%{%"56% Fcfsbquﬁg maﬁ &F%/ pSéIE#I ATy Aminn élc:ldo residue
substitdt@hMbub i Whidh it SV 8Tt didbLste VRIMIBIF subIB@MASNA NS bécAHerein, the
cont'ai ni n relative to the original polypeptide,

term “sunﬂareaagmt aesng gemTiphizin valrieh eadhnof the differprigesidues is a “similar”
amino aclzl§ frsz?;l(g Eljtuéloi’l ORg U.SQ(&J 1n t 18 PPe?t r}ﬁé tajgls "?}gnélgr" amino acid

simla St rons

residueliefefd t6, thdisl&&eﬁ&lﬁem thati die h@fnbéﬂsf fednly oneRANSe 85 YaseAativé Br semi-
whi ch each of the different residues is a "simlar"

conserviyhgrodps thopasindigbleslubst i t uti on. As _used inthis
Table 1t Sichilar ATide Adid Subdtitition GFSdpE 2°1(d

Conservative Groups (8) |Semi-Conservative Groups (7)
Arg, Lys Arg, Lys, His
Asp, Glu Asn, Asp, Glu, Gln
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residue refers to those residues that are nenbers of

any one of the 15 conservative or sem conservative
waroespso®hown in Table 1.1 n one enbodi nent, at PCEASR2004/039316

50% of the substitutions will appear as conservative

Asrgi@lno acid subsftitutions, and the renmi nder of the
substitutions w - Hve substitutions
Ile, fieuoY#er enbodi [Menket, VAL MeaBle 609 dr at | east 70%

t—teast—75% T 0% —or—jat | east 85% or
AlagFl)rea o ’411%; eGlg1 Pl Tfir; . . .

st 90% of mfar’substitutfions wll appear
Serg@Bhrconser vat | vejSenTme, |gi d substitutilons. |n another
enbodinent _at | east 50%of the simllar substitutions
Phollys appear as Pbaskepy iyl ve ami no acild substitutions,
Yert— g] stitutions
Cysvrggn'cysjt%@?serse 95 (s oriaeh V% Lbstiltutions i ot her
enbodi nents, at [east 55% or at |east 60% or at
| east 65% _ or at |east 70% or at |east 75% or at )
Tregne cghogigent.hat lgﬁa’h' 1% ofube sibsitutions Wall kppepp eacopssrvative
. t
amino gcﬁ%%ﬁlgs\{%t‘lo?{lgaﬁgfugls {5 1 ﬂm \?g Trtﬂe é".{‘osgﬁﬁ)ﬁ%w?ﬁ] %e m|1 -conservative

substltu‘ﬁaﬁs aintotldr emb@diteshtat Hamad0v ok yplesdt i70e;, ONH'Cﬂe@t c75%; bflat least
q ences The invention al so includes isolated nucleic
80%, ont; Igast Gp Yon Ok atslerit &R eoh the sinaile SaRsSit1oms SYil @Psas @ Ganssgyative
amino a%1§£ﬂ§§tﬂ%§n§l1b5t antially honol ogous to a pbp, OorE,
Lys- Ar n binding protein, azurin, iron (l11)
i1 larjothgr pmbodinrent r atalehst p¥6 atfetba dmiler selbstitutiosis gmdll appeear as

i ded. 1n, anpther aspegt of the invept
conservRigy i, oty SRSy iy 4 FNSRIRSS dbecimilel spbstitations
appeariR hélfen¥ildoRs@vARBUAPARNTEAL 18 08RHESbAIIRRALI HelchdShUd b6k least
a sequence substantial |y honol ogous to a pbp,

Opr E,
60%, ot yaé-legst) 66bn dyi #dieasy 0t et At leastu?i%, of mbdeast BPYo of the s1m11ar

susinf BEVRR 18504 D Al EBRLEICRuRTRAL: 28 S octfen,
substitufedot@iagit Wit i MditdilapiathnubELsivih BhgiabliriohgRpee.

condi tions. The high stringency conditions typically

nmean hybri di zati on at 680C or nore. In one enbodi nent,
NucleicAgid Segnencesi d i s provided that encodes a peptide

The| ieventios ubst mohided ispldamidgousidovitihe sqaeesCiatoéncades a

.. phgosphat e bi ndin Q (pbp) secr t| Qn _si_gnal
peptide .a%fg?ﬁﬁa% a§pAuEACq %ﬂfmﬁora%lpwszo 2.8 Ot L{yer/Ng Orp binding
S al
protein, (Z%ggnl ﬁg@thh %I%’ S iéoqcfigtovr lgn%ggbg&%t@g §%cg§ioglgs?§r?ﬁ”?§ ‘gr%wded In
anothergaspeay od the gnvastiont, atmg:deuc gends gtat hg‘gndlgtst togmg 1sat2eedgm¢3:lelc acids
aac c (SE i _anot h
with 2 {Gediertaheffe 4otk aiingh siicof® Gyl Bopoorots to a
pbp, O;QE%L?S’ ASEWrh GRHAid LRt aztin iﬁﬂ%@l‘ﬂﬁ@in@ﬁg%@@eh@r@m@roteln B

I'n” anot her embodinent, the nucleic acid sequence i's at
secretionesagial Goprpvidsdy Ilgge)gany @m&aoc}mts@@%hy@mi@zn%%q}mc 3o, will bind

I f  SE h
wnder YRR Gh ke RESHREF oY i e bl ety BRIARY mean
hybriditasiond 68Cag ha@sed on the codon usage of a host

or ganl sm
In one embodiment, a nucleic acid is provided that encodes a peptide sequence

substantially homologous to the sequence of a phosphate binding protein (pbp) secretion
signal peptide of at least amino acids 2-24 of SEQ ID NO: 1. In a separate embodiment, the
nucleic acid sequence encoding the peptide is: atg aaa ctg aaa cgt ttg atg gcg gea atg act ttt

gtc get get gge git geg ace gee aac geg gtg gee (SEQ ID NO: 2). In another embodiment, the
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In anot her enbodi ment, a nucleic acid is provided that
encodes a peptide sequence substantially honol ogous to
woheosgsgeaence of an Quter Menbrane Porin E ( OQoPE)Y/US2004/039316
secretion signal peptide having the sequence of at
nucleicla€@sdeqadficBgs acieds 809 B504, 9BHIGEL dKD8RA. identiedl@o the sequence of
enbodi nent, the pept.ide sequence is, or is
SEQ D%%%t%mtln aampghehswbp%lg@% thenugleiseasid sraughcesiscatlepskidP%s 85%,
80%, 73“:26'76% 652 6, R3SL b} @6%21db1§ncfa?il{ %%qﬁ\éﬁcﬁ ?er_Q ID NO: 2. Tn
at ’position 5 1s replace t er;
anothervdnﬂrw]nmeﬁlatheattucﬂms atid saq@ncs of SEQ&H@ dNQOx 2 lis hdjusted based on the
wherein Val at. position 10 is replaced with Val and
codon ygpge 0 ﬂ/ﬁqtéqséf”igaﬂsg‘ at position 14 is replaced with Val;
W &hsthét érhﬁocﬁitneﬂtoﬁ'ﬂu'cﬁb doad li$ pfoRmtledCBst Mcbled-£Peptide Rquence
separ at e enbodi nent, the nucleic acid sequence
substanéialdy domgloghes p:eplm sdqudnge oty Quigr Magmbrae Ruim Et(@pye) secretion

signal aloy Bl Brsthuin® G AT B0 RERAARAT TRID R &1 dn one

embodifehnf] HeHHRAE e lfenaé 1s| &S Eu&%lhﬂ?ﬁbmﬁmgoﬁﬁtot B%eptlde of SEQ ID
sequence of SE NO 4. hi another enbodi nent, the

NO: 3 Wbenem kysaeti npsgwu?ewcréplla@edawh dxstwisgein Bew pogtion §59geplaced
with Ség%hezér{ QV'% Oaééagﬁ ‘h'\%? %ep?a%ga %1’(1% %éﬁ Qr n%}e C;{‘/lal a? p%)ﬂﬁon 10 is

uence anot ner: e

replaceﬂ bmt}EVﬁl acl Argedluesiaclafat @b 1N replicsd aﬁﬂu%l&: dvherein Ile at
based on the ¢odon usage of a ho% organi sm hi
positiony }gt i giepeptsbdithehel. dnusqparate am gdinaeng i wpstei¢ peid sequence

emeod e A R R e B P OO PR Bl s can

gca gghgati (REQ AP NOqdE nbramtheaembedigieng the audcicdsidsc@0ersk is at least

o0 6351 P2 et R TR P SBb e eREBSRRe

sequenél-:lg?ai Qasw@é%%r’ 9‘6‘9@ o8y N s Fes ;a7 R%, 98 459816084, 33Y, S 598 identical
epl aced with Léu-Arg or IIe-Arg' wher€i n Leu at

to the Sp@@nw ohSEQiID NepHaeahothier pmppdiment dreciurleia heidtsequence of SEQ
ppsi tio Iac wherei n Val - Al a- Val
1D NO 2P R thffbaFatét e BEEh Mhb ol Sy MABRENL Y2 2
W ahicthér dfbodinef) i uclic ddid iis pfeideacat wdoled @ peptide sequence
wherein Thr at position 12 is repl aced with Ser;
substanfiglly dproNgauato s saaneire 10f ansazugip) seewdonisignal peptisie havmg the
sanen 5 0B T ' RO SRS, BB I popi
sequendd B; o enbﬂtmltiaﬁy hemopaeus toora p]aﬁtldes of SEQ&EENOMSt\hhéfah Phe-Ala

Qr wher ein Leu-, Leu ositions 18-19 are replaced
at posijipy |7 44 3pHE replace) %%af érgeﬁbfﬂ?. AtWhereig lia%c plpesition 5 is
replace@%lﬁlg%%] UGG Sin SPAOH 'pBQitlBﬁ'% iR ‘?E’élh&% With AhOwhirkind061- A&V al at

get gtt tec'ctg c gcg age ggc cag
positions @-8ca;r¢ repdaced SEQ IlE)ShE)Ale{S)whemm &mutah ppm&mlod;&hmmpﬂa,ceql ath Ile;

.n eic acid uen t | east. 0/ dentic
whereif iy & o o WG, B Sk "ERGER N GhDOBISHL At 1 TRloed with
Leu or 'Pl}h@l ®héreRCOH SEFBIRNRELd & laée‘?ia@fth A% wha¥n @&/at poatton 17 is
% 75% 70% 65% 60% 55% or 50% i denticalto the

replaced é’qdeﬁ@reoro?rosrzd}exem K apositipnatbistieplagethwifhinval: or Wherein Leu-
Leu at g(%ls(ftlodlscl 8al?hegre 3§ gceﬁ%thogalﬁr% h}? araEEe eﬁabgg’ﬁn%?ﬁ “?ﬁie nucleic acid

on usag organt sm
sequenéﬂ’@icb&hg@lﬁ@p@tmeﬁﬁ atgittgeelagh ctcagl Q:t ig8 td exgictkesktichageg age gge
des a_peptide sequence
cag ttg ctt gct (SEQ O: 6). In another embodiment, the nucleic acid sequence is at least
90% identical to the sequence of SEQ ID NO: 6. In another embodiment, the nucleic acid

sequence is at least 98%, 95%, 90%, 85%, 80%, 75%, 70%, 65%, 60%, 55% or 50% identical
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substanti al ly honol ogous to the sequence of a
Lys-Arg-On binding protein (LACbp or KRCbp) secretion
weigsasept i de havi ng t he sequence of at | easPCamiSzm4/039316
acids 2-23 of SEQID NO 7. In a separate enbodi nent,
to the sédillenct’w@ﬁ SEQ IBAVO: 6gguascher ansatiinggt, tenierii 4@ séq@end@l &f SEQ
aac tat aaa aaa ftc ctt ctg gcc gcg gcc gtc teg

ID NO: étl@a@élgte@besesg)@ tb%eod@@gw@wfétl@s §SEQ I D NO. 8). In
PR SAROURIRRL i RURLEREIBLIBPRUERRE Ryt seavnce

substanﬂlall}ahombmgoen‘m@ dhafmequ,end:dw ef laL[bijcg ecn dirstng @nsteini @.ADbp or
east . 98% 95% .9Q0% . 85% 80% 0/ 70% .65%. 4
KRObp} SEEEigh Siaral e cey BV i dne slsine Ol oap@mmity R 423 08 SHQ ID

NO: 7. QHQt'\sE}%raf%rgﬁ%dﬁﬁéﬂt s the Bﬁcl@fé%'cﬁ! s%ﬁﬁ‘&icg cRESHIRS e p@?n@-—i@ atg cag

is adj usted based on the codon usage o
aac tat daagta e gidinigsgne gcg gy@gtcacg)atg@cg driagelgoeang, gea atgigad BEQ ID NO:

B RN T RN T —

of SEQ (DI ND: Bi Ndi 4agtHRf eimBbdinlehe the Rileis 6idedel@dhcs idMmabast 98%, 95%,
epti de having the sequence of at |east am no acids

90%, 8 A)BQO%TE TSEQ 7P, 14675, @0%,r§5% ge pRloatentinab tthesaquench ef SEQ ID
NO: 8. g}uéélo?lle% eﬁi%'ogm’?e%g L{EQ ﬁ& 1919 %8 ﬁ'sgcgueth?g of §E{Q Iﬁelébs 8 i guguset‘é@based

onthecoﬂ@ameefahaam@nasn@tc age ctg ace ctg etc teg ccc

cg gcc cat tct (SEQ ID
gwéan%b?& embcrﬁiémﬁ%ﬁ awéela erid I%E@u&?ééha@nmdeﬁ a geptidgpoguence

s AEIb 1, SSUEOCELP T AN b e A0 i
signal Iﬁﬁt}’de ﬁa%lg 85@/(;86(3@%6 a584 1e§lﬂ%mﬁ§%p1d§02%§2 %%EQ BA: 9. In a

cal, to th ence of 1 . I'n_anot her
separatg ?FB@%"‘PPEH% g poe ‘Hﬁé‘ i CLHE eg‘éﬁx‘f%@’& H?P“ 5 B ai@atorgpt gac
aac cgalckc &4 ét%ttgéjctl@% cOpclddea&Od0cHSaE: e @g Q@@Etg cte tcg cce geg
organi sm hi not her enbodi nent, a nuclei ¢ aci

gee cat fat o(SH@ dDtINGt 1@)n clodaethgr pmbodimns éhmemiec @glldsieamnpahs gt least

o0% i JGBL RSl bl SEOHEING, D, e b BREL Gl B! bR i i

sequence @88t 1eOB, 86%:0180%: 8550 040%EEQ%, Dob%s%l 60% sg%Scﬁml’/aid@nucal
enbodlnent the nucleic acid sequence encodlng

to the spgisre @ |S@Q B NQt 0.5dm angjberaembaedigient ghegrycleie @mgg;@quence of
SEQ DG 895 Sl o AURaAGH L HSECH| RNG kRl

anot her e € nuc C acl uence i s at

hﬁﬁﬁthéi&%hbdﬂiﬁﬁéntp alnutleict fud seproeited thit &E@ids& péptide Zequence
ot her errbogl ment, the nucleic acid s)equence I s at

substanqlgggﬁ Igg]%o%‘%t gg%uegq%f BHPRPIYISHY Bfé% @@ﬁetlgg%gng]g%pude
having Phe %ch/ﬁre'ng@ el felealtOahit® §c§ enee opfg dE%Q[i RO 14 ah'separate

anot enbodi nent, the e| c aci d sequence of SEQ
embodimBEniNte mrldisaad jS@(BIBB@b mgédgdim pdpéide ed ety ais a@aecgnfaaactg ctg gtt

stz 2 Rl SR 8 AP €61 (OO oitDs Sk Bapn EuhoBes: iBletc acid
sequenceO hi @shsP¥08d ti@nitioal Ed“%eg@&}ifehge PdsEG hey aed: 19, M Chhother

that enployed by thebacterial host cell, and the codon
embodimeni dite Bualeie rasisk sequgnchds ahlrasicat¥os 5 %e99%r SxppBeki #otee 70%,

65%, 60%, 55% or 50% identical to the sequence of SEQ ID NO: 12. In another
embodiment, the nucleic acid sequence of SEQ ID NO: 12 is adjusted based on the codon
usage of a host organism.

Codon usage or codon preference is well known in the art. The selected coding

sequence may be modified by altering the genetic code thereof to match that employed by the
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that enployed by the host. CGenetic code sel ection and
codon frequency enhancenent nay be perforned according
woao@mgoms t he vari ous net hods known to one of POTAiSz@AN39316
skill in the art, e.g., oligonucleotide-directed
bacteriato3¢ €415 %ingl. thé)sedietl samehdenterenf afaltie dnbamued aebetter approximate

assist in this process |egcl ude, t he Codon
that employgd bwb%\lsaee%metwedk BRIQN AR © ﬁ%ﬁ?%ﬂ%%@h@%&%@m may be
perforn{e%' zﬁ:c?rdlﬁ%{bsﬁl % gﬁljéc%us Kh&B6 EZthow Yo RAe 2P 0t B4 skill in the art,
e.g. olf@hmlédﬂﬂwdlk@mdsautagexjepﬂscfishfny on-inel Int@Net heso@enaetol assist in this
processallncﬁl%let ap %%) ‘31 a(’)ocf%?ll I?sage ?)mtr:}base 0 l Iga%ﬁganBWA ﬂ%gegp%she]stltute

(2-6-7 htK:&uéa{ WAMARADT kAl h. e%éTazgmme/ Uridas] WRINt §6ileBle  at
?node=c. For exanpl e, Pseudonbnas species are

http: //wwa\pcklazw oagp/aoddni’;zandy( 20 GenetCodedetrtabiss avalbhlemndhe NCBI

t th I t
Taxondldy Foibaie P tpr(a o dor T aef Y L tanty SR g sefmode—e.
For exfRONP&udbinbRad dpbkiss KRZUSEH as dtﬂ{zﬁfgC@éﬂeﬁl UUdB ITranslation Table

Nucl ei ¢ Acid Honmology It is apparent to one of skill
11 of the NeBlaTexaueaty sitsaindettythst Keansatsiiet dsapxhjbiipaohe geden usage

froquerly Sl Bl iRl 3w aANNRE RLYLIAG: bBlcafidiodmpeduences of
hqQm or codi ng sequences, a codi ng sequence
Lh&km%%g@b%%ég&@yo a protei nencodi ng nucl eic acid sequence
heieafparédt | tocset &f skindn rthe artt ﬁhaﬁa%ﬁ(te@i ofesubdtan@ally3hortologous
5.6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
nuclelczqyldszz:gn bggaroglged ﬁ@t epapde ggzluegqes ojgubsi@magy sg@%r peptides. In the
g ik -
case o%@c{lﬁ@f £bah %Bdlﬁg% u@hc‘e@ag]g:%di §e%ﬁg%ée hdth&BBo rrp % 3 protein:

Create remature stdp codon, as c
encodih@ntdieic peiait s@lqner&adxenhoﬁg/ﬂm uchtemmoanbet thagd@hdee. 1, 2, 3,4, 5, 6, 7,

6,9, U, B T5, LR Souh 15, HChEL £ 38, B SEAUR0SES, 30

mutatlﬁﬁsthitecqu@(@ EREZE 0N r&M S Ene &f&@h&ie%méh@@gera&me%% codon,

I's determ ned according to any of various nethods wel
as comlpmd/rtonhe pMGlafemeo@ngnpd:le‘@ a@fd spende dendpsed derein. However the
1 ﬁnment and h % é nat n. met Eiodol Q |est desired
e 610 ﬁ%l uFaU TGS e°"‘8 FiF A S
expresglgﬁs}kg@dmg 0gous sequences can be perfor med using the
U.S.” National Center for Biotechnol ogy Information

ety Spqwlca fpmnEpaBe Agvropiagd peqerdipg e any abyasioys methods well

tp./ I /
o B et LD SGYLRL et 3 Yoph My ggpminion
methocfdbclsg1émilnlmda®]cld§eﬂmueéttbéiowor set at 90%for nucl eot i de
sequences, Wl identify those sequencegamnth 70% . or

dsgnmgnigandysearchgs, |h<9§39 QEQUE RRAUSTRSS \FaR ReviR@edcysing the U.S.
Nationéllofjgﬁ‘@f Cork BRWE P10 g?qﬁﬁfrﬁla’uén ?)hlg@ f‘gﬁigjraﬁll?l RIEPBLAST (currently

I gni ng and/ or se I ng for us ‘sequences,
availabde gt htt}s.é’q&wewmelsl i, mhgev/Bw%’Eﬁ} %%dfdhml prggnam Wmthacvptlons for

percen{)ﬂeortg:a stsgzit&p% o nag?lﬁg gﬁt:]lggg(!ﬂlpe CT% gg{ﬁ% cgrsr?uc?eogge sequences

will identify those sequences with 70%, or 90%, or greater homology to the query sequence.

Other software known in the art is also available for aligning and/or searching for
homologous sequences, e.g., sequences at least 70% or 90% homologous to an information
string containing a promoter base sequence or activator-protein-encoding base sequence

according to the present invention. For example, sequence alignments for comparison to
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according to the present invention. For exanple,
sequence alignnents for conparison toidentify
weeosdioms at | east 70% or 90% honol ogous t o aPqQUAISYV04/039316
sequence can be performed by use of, e.g., the GAP
identify BEfubites, at Ba8S70% oASTH, hoittlogdudtd A qRer9 Ge@iBhcavaal BegltkRrmed by

in the GCG Sequence Anal ysi s Softvvare Package
use of, ¢.gv &g Gike Bﬁﬁyﬁmth@g{e RASTA @mgrams available in the

e S e MM ARl (e oo

UniversﬂjafcffuqumaslanBio&ﬂﬁna]sgy (et dr) é@l(l fﬁ.ﬁnﬂérsity Alvesueg Madison, Wis.

par.anet or the extent o set at 70% o0
53705), gydla t rgia §f‘cfau1F BATATILIEHS P Speﬁhieddﬁ lmgﬁr&me f‘a\fgﬁ fhgrxgent of
i SO f
homolo%)g Eéﬁrhgﬁﬁ%vﬁ:?v@" Aewﬁgfieagﬁlgg@e Gl%ﬂﬁﬁéigﬂg g@ﬁr@%&% in the
PC/Gens eqffirearceackdgg rfrran inteilighodiss, Meuntsih [Vikw oGl )|ma}t bﬁeusadt

nd nma e conducte n al i gnnpent is
Tis 2ot ofer SEMiat A emtertanetibns ork e B e 31 e ey e
conduct8& 8y 2GR aPAli HATERR by i8R lidsPBation U6 b RaAfidl o@fau‘@oﬁﬁiﬁ@ application
enbodi ed by the above- descri bed programnms. Variou

of a seqy@@fmahgn@w elsemneichs ang. o those ebasio Pyl gpove-described

pro gramfg ocan n%%%lﬁpalg?&g Is 18%&%@ > §i- Eﬁlf;%gggr? gpsé‘ar% gga)k‘ﬂo%n%gcnbed n

W.R. Pégal &mmLanbmdvcdwew e sY 85844548 t(ApR1988Y; the local
Waterman, in Adyv. .. Math. 2:482-89 (1981 nd in
homology msvé}oecdeseiﬂzﬂd in{lh 7, 5@@119?7 M Bo¥frermaneingdiy v%@@ Math. 2:482-89

(1981) %i?'ng%’%fe PP‘M‘EI o|9*7t(§ thg Z{lgn}gWIr&ﬂﬁ{é?%n%od escribed

in S.B. Nballeraan &uG.DndV ok, Hdéded. lBad 48(39443-bYy (MaRI 97Pgaans dimg various

methodsf Heq%tg‘:fg' “)ay &Q)R %%gqsgg . %%%c%lglﬁ@b%v\é(g@ %5 ﬁnby W.R.

Pearson( @%}hoﬁr}ﬁol@y Blo524H 090 1Nghade 3384 -3 PEgoR)); dnﬂ t@onm Higgins &
Ap ns in Biosci. 5 151-53 (1989) and in

pl
P.M. Shagg, |ih - C2a7p 4ipp{ nbinBioso8851-SBi L&) endian (rehy 630%232’&% @hS Dec
1988). perfornmed under highly stringent hybridization
conditions is also a useful technique for obtaining
Nﬁél@ic%cﬁﬂh&%dii&lﬁhq&%&n&ﬁw GQeh1§ Srind&® HYBfigizition conditions
Y stri ngent %prldlzatlon conditions generally
is also waﬁfg sEbRiGHE Zat Pbisinyes Selifisiatly Aorglesous sedisarssi fonysaherein.
c
Highly %ttmlléeSSI 8&’%@%8 1X§ é%dﬁhdﬁg %%ﬁ%% ng‘l%g}l}lC| Iélha%@Cg'l &prfonned in
mpwou§hnﬁmum$esada$tSetlsysten1secretlon peptlde with a
sequence substanti ally honol ogous to a pbp, OprE,
ys-Arg-On binding protein, azurin, iron (I'll)
Vec“’rsm nding protein or a lipoprotein B secretion signal,
Apethab blynbbdimiead it an @xpressiot mctorEwhlchsscvlbdi@ z oukleig acid of a P.

ence Wi e 0 r.ati. att ac
fuores EFNGCHOTET SFPreOHUGRe cifeater e purt BT hgmploeppsto a pop.
OprE, IGROARNORP Bindi8d lprotéd, ‘&Ellulln dgor2 (1) OJﬂMiﬁg rR6tdin” 8da llpodT@_rotein B
transcri pt i on and transl at 1 on regu at ory el enent s
secretionefignalo pEWablb’yh@kqdatm @dprometesr s Expresgible cending sequenesy will be

operatlvepy Wﬁ]ac%gd ttg % ik @1511%61? tp{‘o(r)r[]o%er capable of functioning in the chosen host

cell, as well as all other required transcription and translation regulatory elements.
The term "operably attached" refers to any configuration in which the transcriptional

and any translational regulatory elements are covalently attached to the encoding sequence in
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and any translational regulatory elenents are
covalently attached to the encodi ng sequence i nsuch
wdizeEosdmson(s), relative to the codi ng sequeneeT/usk@u/039316

in and by action of the host cell, the regulatory
such displositibnfsy, reRfiveid getcoting seyixnes stharin@hd byectietdbffe host cell, the
sequence. The vector w || typically conprise one or

regulatory Flemsnis o st he FERPEIITEo P RRYIBE BRYSREP- or i gi n of
TR AP SUBHEL, S ABR Rhol B, EElaBle flllers and an
origin tlosdplicinit adlenstmestpintarante afi sthe rveator candi to, af alesiddie eprovide
..W.th the present disclosure include,various _speci.es
arnplifi PR it h e gionb S PG S S I Ty Wit the present
disclosiPé flcBide8fhriods khidiapithif eid %e?ﬂéfaaibs'}u%mghasf A0S BEGRAE preferred
hi one enbodi nent, the vector further conprises a
is the hest délhsfrar qfi@nfiroresrenexpr essi on of a reconbi nant

rotein oy peptide of interest.. operaply attached to .
B heCho SlirBEY s Vocfhy fathe RO e s B R etelfmgion of
a reconitiiint PeStemA: PEptRIS mﬁﬁ&%it,fd;@fﬂb%@ bitithed eQthddSse sddretion signal.
whi ch the target pol ypeptide codi ng sequence is

The recgpbingpt projeing &né goptides lsan be sypiessed dften delyameleotides in which the

s SRR AT RSO0 SR o SOBE B
transcriptiqar esd tahdativrotegulat@y dhepdrtsle fobhea daditiogalsgne dae which the

an be a native coding sequence for the targe i i
host ceﬁm FERSSY She protciy ar PRBIGE SOt cofine SREHECH CEt be Aive goding

sequencd ﬁ&%egtgﬁ%%g g@ggﬁpﬁ@@}tiﬁmu?@anb&emﬁﬁ&e. I%)Iﬁfbﬁ%\sf}te%e Dleoding

optimze e I n'the selected expressi
sequenceethht hdsorecaxsmingoted, irhprosydytdrestiniingl fdraisgeméhe selectfd eqression

nostcol 5 e SRS Rbafe B9 o FAEH B8 ol Bdues o agostspecis
In one Emﬁddi@e&s(;ﬂné in@Rdoh,NBe GOGADPAEAR OPf ﬂd%rejcleﬁ@ LR§ Qﬁrbl%don bias

Is taken into account when designing both the signa
of P. flyerpseanseis dalkent ingo peevat when ¢seigningebash dhe migmal Tyeence and the

. gene(s) are construct within or .inserted into one or
protein EREHEHE FRferR" TRk EEATANE biroBloc A pE s pf ey more
vector($)XWhih £k theh attraefokme Qi@ thel ek frtksdb@hysteb@nment s may be
included in a vector (also termed "expression w i
Pihestiegelatoyy olpipente mayehe dnglpdadutea wagtor Jalsonigimed “expression

constru‘l:tb’fn ts%.@ht éielpteﬁt"s iﬁ?:(lﬁﬁpl ¢ 43T CELRL 28 a1J'or eeg(gl%g ertranscriptional
sequences, translatidnal enhancer sequences, her

enhancqrr GeQtencss, arhslAdml S enhaneas| siquaras, Sitlert pandotstsppactivators,
signals, transcription term nat.ors, cistronic .

translatjopgl, siary, and psiapc < i LAPSCHRFGR o FLMIRALRYSs efRlENiGe stegulators,

: | gQtd " ¢ . AP ]-Yo} R I¥a -8 :
Polycis S 2 SRR R RICE loRaRde Afenec g TR 8" poptide
coding sespances; whichplacilititessidentification,i ssphratiom rpusificatione wp isetsied of an

§§I¥@5gaﬁge. I n anot her enbodi nent, the expression
CXPIEsSYRRY' PRt her conprises a tag sequence adj acent to
Ihen6@et RenbSERGNC thel BXpredieonS 064161 ifidfhed | @ndJrised at Agt Quence
) codi ng sequence for the reconbi nant protein or
adjacenp ép thedeoding serienesfodhensperction pignilaey tociha endimgasetesnse for the

£ ' f .ot ein,. uen .
rcoms{ g BT bERELER, 5 ol oBGRE Bys FRSche S GRUFURTpihin
of the prétgin. The tag sequence can be an affinity tag, such as a hexa-histidine affinity tag.

In another embodiment, the affinity tag can be a glutathione-S-transferase molecule. The tag

can also be a fluorescent molecule, such as YFP or GFP, or analogs of such fluorescent
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In anot her enbodi nent, the affinity tag can be a

gl ut at hi one- S-transferase nol ecule. The tag can al so
woeo@/08909sr escent nol ecul e, such as YFP or GFPPC®DMUS2004/039316

anal ogs of such fluorescentproteins. The tag can al so

proteinf€The PQIdah @loMe aApbradh bDaTNtivoLE eldlesulep br akkdveantigen or ligand
antigen or ligand faor a known bindi ng partner useful

for a W@Hﬂ@&%ﬁﬂﬂdﬁeﬁ% WEidcal®hcodi ng gene according to

t t

A DG L M ey (AL BASE B
the pro&hﬁ reding sepesb) §he| folixethgt iegnletcmy edenmntmopeeahly amked thereto: a

ri bosonme binding sit a transcri.ption .
Promotes A {ipesogte Diaie (RESY * stasserngda tEFRjpater. drpaplgtional start and
stop mé&@ Ubsﬁﬁm%aﬁeoeomtihe@ $rofnf 8y dRYhOEpetiae u§eﬁﬁphseﬁost cells in

useful as host cells in expression systens accor di ng
expressuam swe:npr amerdmg tovtha presant ipyeftenapieferfhlp fotrhdhe $eleetcd ddst cell.

s S 3 RS BSOS b o

referent&f 8% enDC ?ﬁsﬁh‘laﬁ) et Bl @'ﬁﬁ?sn oftbadterial SRkl SstidhatP@ChelfeBhbility of
genes: estimatin he reliability of co

compuige emdwﬁwnh@ere@sg(zzm;ﬁ,s Bl E39%) 5l B195) <t alnch profsbilisti
method? ?%rr {861% gﬁ#’s slfo‘rtp{J er 1 a%&feﬁa &{B%ieé}c Sﬁlc&#@?xﬁ%ﬂg&yiﬂgm 1123-30

(Dec 2001)1 Zh:additida; 3ﬁhe(r13ﬁﬁv€ 5}9) §9nthétf¢ RESs ma@be Bed, g, thakd d&scribed
nthetic RBSs may be used t hose descrl bed

in: R, 209480 {spvhesty REpak et lﬂehaﬁzesiz,)al BinppeHEcke of agtrile hydratase
deducel 4 FOB" dheShidiSlHe seglﬁe&'et 5% EGR%JBS%(QEGS dgdu %ﬁ&i ifs gﬂgessmn in

t he nucl eoti de sequence OCocCcC S Specl es
Escherlclhm ecopys eBwi. oh B]ocﬂﬁsnhelﬂfh) 2600 i (1989)r .(ndtiveBiRBSheswyuence of

81(3) 70 ) |veRB sequence of. AA Q. . .
AAGGANG b PR UTolP VPRI, VEceD, Ih s lighai: fioscription
elemen@sn %&rcﬂﬂercabﬁ%h@ Nis8fuf 1B kS re%e& mtvae{oneére Rrbe SRS Bl US.

he present invention are descri bed in us

Patent P@t érﬁ55m4 ts, Gb®y20d US. GaﬂenbNoaﬁdZ&ISO t@ﬁﬂeéug L U S. Patent

o5 3y AT 10N Lot ol S e e R o

U.S. Peri®No. 498 5145 5Ba ey etedl.; ahd U.3) FatenPRloe 51 60060 th, Wiloe:465
to Gay et al.; and U. S, Patent No. 5,169,760 to

\RERRSSRDLaR s dhei BN nersodinge tnRrelsios doin ghet pEesgrioimyenton by
b
PseudogJonap s Qlﬁc?ga%gé ﬁ@ﬁ“ﬁ%‘%‘g :hnsénﬂlj gﬁ%g&ﬁﬁ%@ i ht% '3\1/1@ gegﬁf‘ e)(il plasmid.
Typlcabbﬁmﬂfbeis afey @zlsfaahng eleﬁﬁnercsf I&NA apaAlytdbogt ﬁblﬁn]lihttos3(10)f bp in size
usual | y about from 10 .to 3 in size that act

that actpp @’ﬁ@r%%%toe‘fﬂcrteésq ifidrasedptiqns Qﬁ%%‘??ﬂ? t“i OYprious Pseudomonas
enhancE@pPl es i nclude various Pseudononas enhancer S.

General ly, the reconbi nant expression vectors wl|

iGrenieradly, thei igeomsbinfintrexptdssiat ivectommatilsmcde atigims (0] mﬂication and

tlnthr nsfor tlon of ePs udom)
selectaBf U Rn g dEPYRER BT . 1 BTGP QeSett s prpmoter
derivediffo@fta hlﬁgﬁ%Eéé{préHsécP Refd t& dHRWN ShhRAFiSH fof G HB@hstream structural
sequence uch pronoters can be derived from operons

sequeneq oMt riomietere 21y e glesiyed fpen Yperons §p¢ﬁd@1@&l@r¢m§mes such as 3-
phosphg gi(}rtagr% e(kﬁ)%s)cﬁéP%ﬁgt z}ﬁygﬁcps?ﬁétgée or Rdat hl?o%ic p%oqg %s among others. The

heterologous structural sequence is assembled in appropriate phase with translation initiation

and termination sequences, and preferably, a leader sequence capable of directing secretion of

the translated enzyme. Optionally the heterologous sequence can encode a fusion enzyme
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het er ol ogous structural sequence is assenbled in
appropriate phase with translation initiation and
wOoenisiosas on sequences, and preferably, a | eadecT/us2004/039316
sequence capable of directing secretion of the
includintgr afi SNt thie) 2 yaeatifi€pionopaplide tihdahiice dedidoyharacteristics, e.g.,
guence can encode a fusion enzynei ncl uding an
stablhzaqofl &F pimali fieiantficefiemef SrPrpepd FeemOmIRT BRI desi r ed
%Cél%rhﬁ)rv}nc@ the: &t as ska !fdrﬁ%fp!re%gmg re& 1éxft\9?9telns in host
purl i cation of expressed reco nant ~pr odu ectors
cells, amt enk nofvthese rhiye barusedsfonﬁptdssmg) rthe)genass s¢aogling to the present
recg %hnant rot ns in host cells,, and agégo f these
inventioiey Stiah (EElPTY dholuln ek PHETIGe gERis: aat o GRIESSiORg vectors.
Exampl@sr ESEfUful PMSALd ARtorsidludS BuPhR Ad Uniee: toethQ expression plasmids
pl asm ds, cosm ds, and phage expression vectors.

pBBR1MCSmpRSK619, L;ﬂéTZﬂO mehﬁzi PRSGOORKD, ﬂ@d@omﬁo ané RSF1010.

Other efj3} lln}tt‘g‘%ﬁﬁﬁﬂ Tz‘ ° a%lté}o"% Bests %ﬁ% Réfhl/%@’aseaﬂ?j Appl.
Envir. RRTHELD 66{9!)683@4@”@@5199‘4&'3 uch. lm@ﬁmkow @@ta@r . imelcutlee Sci.

t hose described b ase, Appl . Envir.

30:657-6 (T SE0IS, Gopmyabas.. I ecimemath o Biomore, HirgbrtneLd6. (Oct
6
2000); B SchQePRP iff Coe. Gotf piofdtnd pA(s 24304790kt ZQE’P’%%??@{SWH &

K.N. Tizfif))in Euf?. T&sitd Meirobiol. Iinfindaolr 06:4p6N (1%I29;tTEdl§hu et al., 1n FEMS

439-45 (Qct 2001 Bagdasari an & K. N. Tinmm
Microbipf, Tty 11 6302 Mo 1900 TR SR a5 . FpBHahEv fn Gene
140(1): é‘é« 63 gbiag (gt 5%4481% Wfﬁ%g’%ﬁ%ﬁ@% ini¢ (gv 136(1-2):257:62 (Dec 22,
1993); Go}ﬁed:dnem ali in Gene 8TA)(IKF:453Qa |, MH90YL 1. D106} ,& M. Gutterson, in

Gene 613540306 (R GFE Hayhacivips Sl e § 6 25234 ee 4951)s HLP.
Schwelﬂe?%p%l }11 @ene]coEﬁ (&T&P\} 2340 1¢ r(gg(lm) Panﬁﬁgpa@ﬁgl%) ¢t2391n J. Bact.

agdasari an et
172(1)-ATGCS0 GRmaASPORTD (DOWodOBL S i TP MNP Y bARe31 Mz 1980): and R.

Holtwicg%{]glt in W gé{'g\wgyi%@?)ﬁzli%ﬁggﬂ% J%@lifg/gg? Ong gy Nood

Elh'th@l‘ exailed.ofBRpitessidd edbislhdiBoan Ioe(Wdeful 19 Pddiidoadhas host cells
twick et al., in M CfObIO|O%£ 147(Pt 2):337-44 (Feb

include ﬂ@@q)lsteﬂunt’l"ﬁble %%Mé@ figm g %%%pr@cﬁxsor s that can

be usefL $e
Fsteq AP SRR RpI BT o F Rl ERpLSiqH el

replicongqﬂh@nexpre53|Qﬁmnhﬁgnld RSFIA O is
descri b e g by F 1Heffron et al in Proc. | Nat |

Acad. Sc}i)PSILQSA 72(9) : 3¢43935 PO 1975), and by K

Nagahari odeguun Bact——133(3)1527- 29
( Mar 19'%$Fﬁglasnld RSFI Hﬁ%é%wm derivatives thereof
are partjficularly usefulpMBB6ES | N the present
inventign Exenplary useful derivatives of RSEld O
whi ch arle known in the|BEB8 incl ude, e.g., pKT2]2,
pKT214, mpKTF23t—=and el asntds;, and—pMr€to50 and
rel ated |pl asm ds (see, ﬁﬁﬁXleu S. Patent Nos.
5,527,883 and 5, 840, 554mngcﬁbgmpson et al.), su¢ch as,
e.g., pMYCl803. Plasm d pMYCl803 is derived fromthe

RSFI O ORKBEHd pl asni ?35%1@60 (see U.S. Paten{ No.

5,169, 760—toWtcox), carrtes—a regutated
tetracyqline reS|stanC(j§§$%er and the replication and

nobi | i zagromnedect T r omphep

PBSP
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RSFI A O pl asm d. O her exenplary useful vectors

i nclude those described in U S. Patent No. 4, 680, 264
woaodBwsdms et al. ni one enbodi ment, an expr esBCOMS2004/039316

plasmid is used as the expression vector. In another

enbodi ment, RSFIA O or a derivative thereof is used as

the expression vector. In still_apother enbodi nent,

Divsrexprsesion pleseadi R 1QQ, indsseBbed, gig-phivEr dtrdfren ehal, in Proc.

Y § [ DA X
Nat'l Aé%ﬁ!{é 'sltoéf? %Sr%ﬁ gtz@ 3%2?5 271 ¢ ggﬁse)g%n&% € Iﬁ%%tﬁﬁcg%ﬁ Esgatq?éughl, in J.
Bact. 133f(3)n1 331+2% (Mon1 9%8) k Qﬂasgﬂdr RSFdDi;@) apd d&’e\mtlvesnthbfmf are particularly

useful e B5 e rbeentiRienion, BARBRIPh e AETst ey RS IO0Fkhich are
known $d8d 49 HRAeTIENPRIDON Eﬁftlzltm pRIT2ONYarfl RSftod Ytfndls, and

sel ectlon mar k er gene known as useful in he art
pMYCI185§. andarepated ptasnpdw(seesc g, ihG. Petent N@sM;Saﬁ 882 9mdt 840,554 to

Thoup i 5YTh D ot ey el Bdon BiGe ATE1RG is dgrved from. e

RSF1010L94:8d plagi€ pTTSUED (866C0. 2 Parit NOI mswmtobn@rwa)t R@Sdhcarries a
or a nucleotide biosynthesis trait or a carbon source

regulatedt fefrpoveling gesistanae, marker erltl)rtlm gepdicafieng and mebdizatiem deci from the
e v
RSFlOl\g'r %frafts)l#{e}fs 6%1?6? re%{gﬂt}lllpg%(’z Elgé Q@er c]%gg %ﬁds% Lgescrﬁtied n [fT .S. Patent
No. 4,68x264i1to Pided edtabd pronoters i ncl ude t hose of t he famly
gfrrved frontthe | ac pronoter (i.e. the |acZ

GRo 8P R e a7 AXPYESEINE Rlatmidnis wsed 35r Gfop@resion vector. In

another %?ﬁﬁfdgg&gt g?ll?llbﬁ) og %tcﬁ,[]ﬁ%?l‘a%cthlére%g l:tsaﬁ%ésésothp% Esmig%ctor In

still anopin@mm‘tmdlmmt pNE GHIOdimeedrivatilve thprenfporepMIYC 808 or a derivative
i ved &rontthe hosﬁscell organism |In certain

thereofé%%ea]] PPt SPERENEW Bt er is derived froman E. col i

?rarsam c4rERRInEN I Be RbstREN by AGe Byi’@elé&ﬁﬁ%ﬁk& ene, also
use i n expression systens according to the presen

present jipvthatplasmifincThigenae bg.an mifgyeti¢ resistance rgema(ls) ein3wisek case the

comsi s, RGST 7L SELRAG B e BEmbGLT b A28 Sve o

selectlolBIIﬁmﬂ&ﬁge}ﬁStl@oﬁvﬁras lugelfus il ihalarg e, BNt d@ﬂb@ﬁy‘&@dtonng gene in which
Processes, in Manual of Industrial” M crobi ol ogy and

case thegplgsmid, iall bgysedin pipgt pelk thpt 1qu@@ph@d@r )thepﬁpm@gonﬂqng trait,
e.g.,a bg}’g%%%ftgceﬁﬁl’t sUds Qé A8LAtho g&l&:bgosgmes'?g B gleotgc?eolggs%}mthesm trait

O express foreign genes and ues
oracm%unﬁdmne@ﬂnmnamﬁme33|on for Pseudononads Current

éﬁlnlon in Bi techno é& 1ég§$9 445; and R Sla%er & . .
(S} qupetg%u 01(15‘0?00? Igfl eopfregﬁnt Ii%YEélf[l@lﬁ IRAYALP rr,:onstltutlve
promote@@%% Blduted ﬁro%t&g Ul E}Qﬂﬂpl@@gf @eﬁf\l ‘i"@%ﬂ ! a %n(olers 1nc1ude

ker- & R™ Rapl ey, eds.) pp.125- Soci et
those Oﬁiﬂled’amﬂysitenyed ﬁanbthae dageprooiotdr. (i.A thdmﬁ prontedar), regpetctreély the tac

no
md. o B RBRE EeTPaY A0 RoBeCBENY ey ol Colob e vl o Praole,
Ptac17, PRAMIL, (PlacﬂWS eﬁﬂl 188 Tflad penidt@NSHERR SMsSAhBE, {HRSpromoter is not
target ﬁolypeptlde e. g, a Pseudononas
derived from the host cell organism. In certain embodiments, the promoter is derived from
an E. coli organism.
Common examples of non-lac-type promoters useful in expression systems according

to the present invention include, e.g., those listed in Table 3.
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anthranil ate or benzoate operon pronoter (Pant, Pben).
Tandem pronoters nay al so be used in which nore than

woneospsenydt er i s coval ently attached to anot hePCT/US2004/039316
whet her the sane or different in sequence, e.g., a

Pant - Pben Taples) IDtAnples bf howlas Praistesy |hybrid) or a
Pl ac- PI pter. Regulated prgnoters
utilize prrommier reguIIé\lti‘@‘Fﬁ‘yr pr ot ei ns in qgrder to

control tgamscription the—ge whigh t he

pr onot er ]?% a part. W%%tgﬁp j?at ed prgnoter is used
herein, g correspondi i O Ig{urgegw argry protein
will alsd be part of gn expression system according to
the presewf, 1 nventi on. A RXATRER-PinzBh@ioiler regul atory
proteins |include: actilvator proteins, e.qd., E coli

cat abol i tl acti vat or pAﬁ:lybimrhaMaloTuqnem eiln; AraC
famly trarseH pt: onat—aetivators——Feprgssor

pr ot ei ns, lyséi col[falicylt $roteins; and dual -fuction
regulatory prorelns, €.g., E. coli NagC protein. Mny
regul at ed- pronot er/ pronoterregul atory- protein pairs
Seee elgrohwnSamchehdR@ndro & dndDerLaregaol 41999y (netiei Brgineering of

i ntera th an effector_.co und,. | onmpound.
NonpathpRtic - Bty Eaie, 89 3 oL Ry A, ituslial A Egronmental
Processds€MUIah@d ¥f PR@Isid] MiRrébiolbSy @ﬁ@m&e&ﬁ&o%kmkeb@nfaﬁx & J. Davies,

either release or bind to at | east one

eds.) pp;%@n@c%%\iulaws&e@’@ﬂangﬁoy PelgdoH. Schwhigery 60913 Yaetors to express
foreign e%lég cdu?c{ teElH‘&gﬁg ! rrﬁél ng ﬂe e}§30 smf)o FP%eut%o%%%adsl, g%lgs%t Opinion

I"on 0 ranscr
n Blotdehﬁ(ylﬁgyl 2:439148] ah@ R 81%ET KPR ONilAmE QO@QnThe Expression of
Ef f ector conp ounds are classified as eit i nducers

Foreign &N4 do B@ﬁﬁ%§s@rl¥lole&ﬁlﬂlr Hrielegy a@%ﬁ&fﬁ@mim (&dwaH@f faR. Rapley,

e P R G A B0y RTRUIGT having te

nucleotiéd ﬁ@mbmre—cxf anpoumndert ndtive tatlee debated bavtdriag has‘ttcelléahdyl‘aihmghe used
n effector té rn%ﬁ‘und can CPe used thro the c

to control gxpygssiop of the BEHOF SHCOGIRE éhep]:aégeé O H%Fo tsei”ﬁom"”as

anthraml’é@é §hbizb 88 WpeictihrBre IR (Bint] Pbéﬁz.e Gand@dnh ?for%t@t‘é’tntﬂayoeflscﬁbe used

desired quantity ‘or denS|ty of host cell bionass
in whicla pmro ghiraoee gfrémotenrs covglentiyd aﬁt@chadzl dedinpthet, heh@hdrt the same or

different *‘n ﬁehgeen{fgg(:e |rge78§ :Pégtgléktengtgﬂ e(eré:gplr E\ZVEE%}'W%&%%( ?1'(19 Or a Plac-
Plactan&\éiﬁbﬁ)r@otbrac famly pronot er is utilized, a | ad gene
can al so be present in the system The I ad gene, which
Reguaiest rsomeiers, wiinst ipremoige| speelniorespreieigena, ot dgesontrol
transcnpttgﬁ oll'%’ ‘Fﬁ%i %?Q 3’% h ﬁ{egérgf{nﬁg%r éé‘%ﬁ%tﬁ{) ?\}é}?elrgg%lla%h vﬁljoﬂl%ﬁer 1s used

herein, d anrefspcmdhqg Prodmmteiegilatody prdtziadyillt e baphrgefn @@resalloﬁ sttem
. be iggéuded and expressed in the expression system
accordingnfo Hies greggnt; fyeptien. pr%?f?él@réﬁs PérﬁrP’S‘ﬂOF?é SEREtonY pgoteing H@clude

activator ??ot@ih@ ber g 1B Sl ac inS MAT Bﬂ)‘ﬂ&ﬁf AraC family

eferably a gratuitous |nducer g as 1 PTG
transcnp(tlos@lpacnpyﬂorS} Irepﬂwssmgairatcmpyrganﬁscde Laal pooteinad;| @d dual-fuction

| t hi ogal a a on
MU T S
regulatoBf-Prdsh bAR are known in the art.

Promoter regulatory proteins interact with an effector compound, i.e. a compound that

reversibly or irreversibly associates with the regulatory protein so as to enable the protein to

either release or bind to at least one DNA transcription regulatory region of the gene that is
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Expression is induced fromthe strong Ul ac pronoter.

This system takes advantage of the high activity and
weoepesiogdmsty o f the bacteri ophage T7 RNA pol yRETAS2004/039316

for high level transcription of the gene of interest.

under thERentrdGfIREFRERter, GRadtsthdnmitting op bldRIngIthé 8GidANOS a transcriptase
provi des tighter regul ation than traditional T7-based

enzymev@emaa%ng FW@W% op |thg gene- sEHBFIOT cympapdserre classified as either

mducerﬁ\\l/of71 édr sséég ;ﬁghs{hfgg (cﬁ% ﬁ(gs ?—bclu og%fﬁ%é?%f%ct&%%%ﬁ%o&nds and

gratuito(sl 9 &ﬂduo@e necdfyfolirids125- 38JanyTh &egiﬂate&-prmsﬂedprm&eﬁgulatory—
s the T7 pronpter and.T7 RNA rase_(T7 RNAP)

protem/@f%qnt% @Wme@@m%r% icewbtm te % g@%@ %&cmcemeg‘end can be

used t gﬁbdt e lceRXRIERS 0P rfehneqntﬁfdﬂ ey ef féfel-rrgd %ﬁﬂB&ﬁﬁén@ Bn which a

because the T s or e processive than
regulatedqumexeﬁs used, |aft51\IgR>wsthd>f |asiedmdl quenditly oodenssy of host cell biomass,

on apprifBld G ePBa e PR TaduetBGE B oetiRG o @onety rent

in expre@élor-lrgftﬁglﬁ%n‘eﬂtérgét tsycell. This is acconplished by
using a E. host contai ning a chronosonal

By iy of ep(amplwwbzwa é@h@mlmh@omtqqmpngm aj lgcl gamercan also be

present Inhgﬁc te%xgl 9 %?41&%5 hRs S Xpr esg{ﬁ%‘CSB%tﬁtﬁﬁveggceg(Pressed gene,

encodesafid Ifat aBs6ssob @ﬁotéhﬁ (QﬁGIGpl@fcemﬁtNﬂﬁcﬂaSEmdsT ke tlel%E) operator of these
expression systemallows tightly control
promotqrs.t ThisaHihereekise <§§%1i11é’d’r%m°'?eé éorplizedntheded &qnﬁ cphalsp i included
i
o 15 SR, SHSEH  6EBE0 BRI Bor AL i . .
the tac p}oﬂﬁatet* ehe eff@agyr cormicidylis dd Rittuder) pre'fé‘reblpﬁﬁ@awﬁoumndmw such as

PTG (R ot asd B oo Ratteioe: g0 bTege roespi BRe brtoride
TWCHWOM]@T %Xbﬁesélﬂh a8 q)ré'\'}ldésh@ h¥haBAp o@ pPdBh §froduction.

The pronoter is both positively and negatively
Expressiazgislindusdd tfsont the ﬁrmgﬁ?laofpromtearﬁl@s gusiem tﬁkwdvgnfage of the

high vt fPeb ity of 3 Bellpbisel 71 B, S8 cthe lrghich teve

transcn%ﬂdﬁﬁff thd Q&iésoftlﬁt@fé'sﬁ THRt 20 Bperafr 168MddMMthe promoter region provides
ranscriptional activation two events are required:

tighter tegulation 4 @btrﬁ@ggn@q Addasesl Eeetorsalimpdving plaamse stabilitprand cell

s 53R g B EARALANEET PO TR O 1230

Rosenbégp€t tah (1087)c Genecso(llpcels-ss). ofhd T @t}ﬁmt@r sysegh Qizes the T7
The trc_expression system all ows  hi evel ,. reqgul at ed
fal%'e gene of

promotes,and ks RO PRIEerasy {T'h REHHDNOT thigh- 8 BRYCTIPHR O
1nterest.§?1%ﬁq b OfhrYERhAEScHRYEL REE e%é%r?ﬁgteﬁr%rbe%m&ﬁéﬁ“@ RNAP is

aryotic genes in E coli trc pronoter is a
more pretassivg thaypmative Br cod RNYARI end isetbdiaated to Hige ﬂralgspnp@d’rwféthe gene of

s P B SRk S5he B STBALSy kbt  SEHASSE b i

the hos{ &N10Fhi4Ss adeon{pli3Béd bRy 8201 A &biifiost cEMBMAHSA BMromosomal

stens I n one enbodi nent, an i roved expression
copy ofghesT e RINAGY geniseTlhe (T&’L@JA&gegﬁ is under the control of the /acUV5 promoter

which can be induced by IPTG. T7 RNAP is expressed upon induction and transcribes the

gene of interest.
The pBAD expression system allows tightly controlled, titratable expression of
recombinant protein through the presence of specific carbon sources such as glucose, glycerol

and arabinose (Guzman, et al. (1995) J Bacteriology 177(14): 4121-30). The pBAD vectors
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reconbi nant protein is provided. In one enbodi nent,
the systemincludes a host cell and a vector

woan@arossiong a reconbi nant protein or peptide operaiskop4/039316
| inked to a Pseudononas fl uorescens Sec-system

are umqslepyr aédi@idStoggiae pie&le@tceﬂtr&r overt PrexdupPletelss Hetdrdlggds gene
pbp secretion signal, %@E secretion signal, a
4

expresmeyimmr@ﬁca%lbwmmﬁgls pmaﬁt@ﬂ A ebiLBrpremgira) Thepromoter is both
) s

posmveg?éelc':ﬁr & f}eﬁ&lﬂte%%n pr@cghc'ﬁé e %&' g@% éﬁaglﬁsgtr%l (}Iﬂ)tlonal

regulatoo tthaa fsmmw@ momptelxa\wlthsL atdbatoamt Inathk yabbere | afgtouﬁabﬁm)se hihe AraC

nal uence. a se&ar at.e.enbodi nent, an
dimer b]@f E@?F’é&l%fy §oe m%mt}mo AnserPten astialiqRdwo pvnts are required:

(i) L-athb Qgeeﬁﬁﬁg% hesk Eﬁl)\kqn%ngarﬁstzng@&?tto %gmv ?ﬁgofhet BAMP activator
includes a Sec secretion signal froman nome
protein @AP)&QAMPI corkpldx tlwinds po dheDNA ranﬁeqjtrmdetesfbmding rofsAraC to the

I %33 ill?r can, have any of the characteristics
correct Iggatiop RIBBYET I¢81%8ne enbodi ment, the Sec secretion
ﬁi&ﬁ@%xﬁr&sﬁﬁlr dy¥Reh HIGRR Bigh-leVd] URLERERANSpIRBIRAEN . coli from the
However, in another enbodi nent, the Sec- secretl on
tre prongitefn dheite @mrqsss@u Veaboers émye baot epﬁnalzegefnb sepressignefl eukaryotic
ecretlon s derive
genes ingf2 @k TP Visatriot A su0hR 3y O8 promie Bf Bl E0.ireR Jhd iptophane
(trp) an@Medtdse él@zcﬁp@ﬁkﬂd:rﬁ Rribestul@ed by telasecsidtonasd eProditt of the
derived froman E. coli genome. The secretion signal
lacI2 gamey(BrasiuscE (1264} Gemp@d(2yeh6k720e native to the protein.
In a separate enbodi nent, the secretion signal is not
E nat Fésﬁ?t 0 the protein. For exanple, the secretion
XPTESQN Tovided may include a Sec secretion signal
lsuohe asmborEmsaicr e i onpiveh aexnr@ﬂswal siypreyr dbei the preduction of
recombigggtﬁagétglggits fpéévgg%f ! Zl?whf)%lg e1‘ﬂ§r 151}68 t Eg %tgt?rﬁ dpe 8495 a host cell and a
vector qRMprRindS Al recsitiait PRAEINOSr PEHtIARCEPrbIF livkedt RE aNBéduMEmonas
| eader sequence of that protein can be included in the
ﬂuorescqfes&@rsysf@@e"feawnyn Isignebeelecied fiemghe gequp ewnsisiegpbapbp pesretion
t ved
signal, a$1r Qﬁ{EagégF%g:ﬁ 3 SogA gé"%ﬂrx]lotgin&ﬁg&%tg Qéé?&foﬁl HE1 Vi azurin

secretloﬂ eiphal, an Stonp(Tils bitgliyg phitéih uecretee signakbimdi dipeployein B secretion
arget proteins with _a varjety of signal sequences to
signal O’E %eqyévqeﬁh%wmaa@@ﬂy hewolggeustothesizaal ssqesifay. I n

RO e A]Egtgbet BSHisienf) Oard .lé&#éﬁsrloﬁ"?s étgfnc?st %e that includes a P.

prOV| ween thRe sighal sequence a protein
Sfluorescens heptcelll @ndfat lewst oes tvectioo et engludes a:Sec aearetion signal from any

senome REBP IO IRD O Lo BT B ot T Laadieny BF SFR &AM the

charactefr@ﬁé'ﬁ deaéritell bbee. pﬁpbﬁéj&nba'diﬁleﬁte LS dcRcRYish 8{Pnakig d@HS& from
i nclude a fernentation nedi a, such as descri bed bel ow.

a P. flupresoeis gqmbmm mHleweveh einsyustlesn doakddimest, athernsﬁrensacrrets@l sigoal is

derived ﬁg{mﬁg acte éh%ﬁlleenﬁﬁdﬂegg%bddl ?ﬁéﬁ%é Seft rho% E{,%%gflg dBrived from

a bacteridl Glebigifie ﬁldﬁ ﬁ@ﬁ@ﬁ 1B, fdr&dtesdferdted aﬁ@hﬁ atspetiic embodiment, the
promoter, and an inducer. In some_cases, this pronoter
secretioq §1@abrSo¢%tVési frm aiafi geli gsneme (Bicescrition sigdl may, dp certain

embodnjr:rents, be native to the protein. In a separate embodiment, the secretion signal is not

native to the protein.
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coli pronoter. In certain enbodi nents, this pronoter

is, for exanple, an inducible pronoter such as a | ac
wonresmsew3 The pronoter can al so be a hybrid oPcsagenal39sie

different pronoters, at |east one of which is not

Fotexudplep iz Refctiv® cE3ae psovadedmMmnchode aeSa@qcrstioh k&nal such
propoter can be a trc pronoter, The pronpter can, al so,

as the S?%?tloélx%ﬁ%ﬂl &or HEPPTOEEN. plrb%b@élmqntwewchﬁh@ Reotein that is being
0 lds
oorss LT OBRlyy 10 BRACHEE, B SB35l EDRRBEAGHEL, Ol
the native leatee s«rplaﬁcdmfsthat@ed)tbm&m be sis¢cIndedninfths vecton optbly lifked to the
. é&t erest linked to a Sec secretion signal. The process
protemn @Rterest| ude providing a P. fluorescens cell conprising
B AB&L é?ﬁbcﬁf‘ﬁi%ﬂt% NG s&rEtRMOTRI A a¥uiH R R R @ R §i%¥@rent protein
operably |1 nk to a reconbi nant Sec system secretion
can be ig¢lydesll ingbeqwture Sugrisinghyo dl. Agotéreersedah propkaty targetiproatanswith a

variety L Bepfl @HETas 48 LR, P L U ER e e Rt T g I some
embodiABRY eno kiR enSITRQHIONE Bfe ploRedcdeBetiRER Ghd ibnal SR@kndeSand the
derived froma P. fl uorescens genone. |n another

protein eyprpdideref interesie Hwreverdp serfain esmgwatlnemts, aisliional clepage signals

are incoHpuBP SbfRle R Fossh b RUSHE TR WEfnu bR REgL O

'sw&mfeusn eydadicar ko 1ﬁchﬁ1e&e@mbnmtioﬁ ngeﬂ&l sich @beddsmelsbd below.
froman E. coli genone. The secretion signal_ may

In one caghodimenteths ébﬁ;‘fﬁ@ﬁ{l‘éudﬁﬁé‘ macralesalts mgthia. p bR ther drbagiment, the
system ﬁ@ﬁﬁésa& EncBAPAGAIRALn tﬁJl%e&&Cf etion signal is not
native to the proteln n a separate enbodi nent, an
Tinpsysteadcpr dee swlidera prompter, wiich crwdmnb sasiactablp rpmcbmoler and an

any host .cel | prOV|de i ncl u Xpressi on of, a
inducer pfh & A BEPiapotes Jog BiATLLEt BVt B e ee s & an .
coli profdof) 3 B&Ryin ORbEdinles; ﬁﬁgplgr{btpﬂ RAFRGx PPl bR in®@&1HId Promoter
iron (1) binding proteln or a |poprote|n B secretion
such as gllgnlalomo@pe rTéblpyomotnkeam sy be adubmdi aisaverpl difisremt promoters, at

interest jn a host cell. In one enbodi ment
teast onf REWR{58, i€ pat PR IS £y By eri et offirism o F o Sl op ot can
be a trc PREGINS R pRGRbleflent o) Birexhld, DIt ptotel ot ei n to
the periplasmof the cell. In a subenbodiment, the
expression | eads to production of extracellular
Processpr ot ei n. The process may al so i nclude the step of
mwnefemb@gimém arnleimpml | fed Ppdcepy ﬁdrﬁ:hél gfddummnh elf ﬂaebllnbigﬁﬁﬂprotein is
rom extracel | ular nmedia. The Sec-signal, can
Prowdegwﬂla 3&16? fkedTeqgesages SP%t%‘?Ih eéwasserlgegsﬁl@ﬁalprpleﬁk afj interest

linked thaOSdegbc?éllbnbﬁng '"lfHeeﬂ'OFé'SQ g&hﬁcﬁﬁle roviBel] g$£ @ Gluokdicens cell

diment; this isolated peptid |sa usi on
comprisprgevertaf endvelingear Ecomhinsity rparbtean d)rapemtxdeeopﬁrably linked to a

recomt 378, S v ) 46RL RBVENSH &P SRRGHEChG o) B Ropdihs tha

producet é?&rp%h@ﬁ‘ dfqhd Bﬁ)t@ﬁ lok pBMRRTHY vEdSr é’fﬂp@ﬁ}e”ﬁfyt of thBQharacteristics
| i nkage between t gec system secretion signal and

describadhebgyieot énnorm e@bpdlmet, i the ekt fseergtion signat gasderived from a P.
Sfluor: esc%%sege\:/na%e ofn ano e%{bo%{n?@nt, tlh%nﬁlec—secretlon signal is derived from any

bacterial genome. In one embodiment, the secretion signal is derived from a bacterial

genome and in a specific embodiment, the secretion signal is derived from an E. coli genome.
The secretion signal may, in certain embodiments, be native to the protein. In a separate

embodiment, the secretion signal is not native to the protein.
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In one enbodi nent, the process can produce protein

| ocalized to the periplasmof the host cell. In one
wenhsdsymat , t he process produces properly proeesasenod/039316
reconbi nant protein in the cell. Li another

IRrSPufBNémbddiRefty ph &apioved grocebd forSaep it £RdPaihMe protein
roduce active_reconbinant _protein in the cell.

. may prc . . . .
in any l_ﬂ% oot sceioxided intluding eEpressen fhy? AI Fuoneseads Spc-system secretion
. r ( L . 8' . S . .
peptide \I%ﬂg{][&?%gglpér{ gﬁé,:j(%&{]ié L?)é( 3?23(2@ lvm A to%lﬁeaz%ﬁﬁpﬁﬁﬁ c&Iﬁ)obmdmg
protein Se@- BparetinoB sictptiah . sigrial,ooperabipolinkaento atdeeorpbimamts protein or
., produces at leeﬁjt 0.1 g/L protein in the periplasmc
peptide g 5% Fehost £8ll anot her enbodi nent, the process
B QRUSER dndnt! Bie HosObdn RRTd PiRAALA e{?fdoé)i)tﬁ'é%lsioﬁ JfMtBe &L lsystem

hi sbenbodi nents, the process produces east about
peptide Gurgets the3gcoubinand pfteid t&the@ediplanBof ihe @elr Il a Gubpnibodiment, the

peripgl asn rotein. In one embodiment, the total
expressipg 153 K pRToeB L R lWARRTEL 40 pesiess ey afsp fnclyde the step
f puri hé& tRepbRBE té'ﬁ%@ﬁ'%‘% 8 10r &8 NxGratll R Hedia. Th
° puflfgi?gguced is at _Fﬁgas}t about %;?fl%boptr 10% agout_ 15°/§ ° ) °
Sec-sigrepb oan bogyyessgslinked so4hegmeiain ad e signal-linlosh pratsgueandgopurified
t %..a % - 809 -90% out 9
rom 981 890230 PRI P BB S RERE ARG oo
secretioft Bigasli 4i Atproteicor Pepidss ipkrdl dEswat el BrIkc@tidn gighal can also be

correctly processed protein. A correctly processed .
cleaved diomt Bherprpigy wWhemathemsotely intargged o thererplaspe b gpeppbodiment,
e i PR S5 EOPER Bl AP RAS R BRAEB olhoiehi i
increasesalidzeagmoali the sdesgtionlsenpl. ocess produces at | east about

.2, 0.3,.0.4, 0.5 0.6, 0.7, 0.8,.0,9 or 1. /L.
T&%ﬂ&&%ﬁ%ﬁ%ﬂ&é@% BEFOT R @rfluce Rrofe @ﬁ%@fi?‘@ a'pgiiplosm o the
host celf. OfrPdnCHBRGhEN, MEPEERIEHOBERTYBAMyY PFREQELA rRIAHIERA protein
g/ L. I n subenbodi nents, the total

is at least 1.0
in the celbr i endtherpmdwdined, theaxpiesipn oditbeecaysttre raptifleasty produce
wive 330808 B h? e Tl Sl AR Qo 1t
increasednB&lB of BlcomBInaBEprlovei® hOERGSEE & Alheh thdPprothis &0expSesdéd without
| east about 5% about 10% about 15% about 20% about
the Sec-pgygtionsiamel- 309 about 40% about 50% about 60% about
09 % % qQr : :
B AR e G0 e B A 01 001, TRy €t pasmic
comparthefie Bndnothen@nbedimente therppdebdprodinced G0 th &0 griopkrgdabnin protein
n active form The ter m('};qact ive" meagns t he presence

in the oy IgisubaRhocinenitibs PORCHPTRuEPLE Catt aapidbe, O-dufkt-dl-» 0.6, 0.7,
0.8, 0.9;%‘;15;?’?2% ?%?;ﬁ@émlt:wr?%in@ ”gag&tleg&{lﬁsanﬁﬁt,cﬁ&% a?%éc\()ﬁlbﬁ’ﬂant protein

y correspon e biological function
producedriseftflesst 1d¥ gd..c dnrsespoadbodimeats, ibe pmoivei of qreriplasmic protein

ti . 1 t [ this, typi
proauce 8 ok K51.ab0u! 35 ST Dbt PR o Gor R e BBy 14 dboy 30%
about 40%:04tRat SBk, beRCE099ubRt A% abbut 88, BEsut DY, 8B&it 9BPOUE more of
20% about 50% preferably at |east about 60- 80% and

total recepibinapbpiptein poduesdl y at | east about 90-95% activity
%gopr}{%%r g)%lc}%?erll%qﬁe %IOOYCE ssﬂ%gglu%ley & lgggtl I8 g?f, %Eécr’glyoprrocessed protein.

A correctly processed protein has an amino terminus of the native protein. In another

—

embodiment, the process produces 0.1 to 10 g/L correctly processed protein in the cell. In
subembodiments, the process produces at least about 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 or 1.0

g/L correctly processed protein. In one embodiment, the total correctly processed

32



standard paraneters. The determ nation of protein or
peptide activity can be perforned utilizing

woanrsaspoadi ng st andard, targeted conparative PCT/US2004/039316
bi ol ogi cal assays for particular proteins or peptides.

recombiPng pro®éic Pfdd@ﬁed Badt RadtelcO Al ndntsubsabRiihedts, BB tdtlecorrectly
bi ol ogi cal function or effect is that the r econbi nant

processisbprﬁ?@bmﬁ@c% cathhe ahbrbert 24> éo4d: Pdac® Oy é-Uaidith 90, 10.0,
15.0, 24. ﬁ%r %gg g@f p%}{&ﬁ@%ﬁl@%dl t2 %Buﬁgg}o%% plls%s@ed protein

e expr esse f ransgeni
produceddl ypkpsti abent Py tbout, 1006, a‘obaiglﬁ%,t aholuEQ@?Zif ghoatd 8% aban 30%,

about 4&202%93‘? y(é;ﬁg%}l?iﬂhgqvg eag)géﬂiﬁp Oegﬁout % a%?gt(;%s(t) %ou’c gég/ﬁ or more of
total rec%ﬁl%inaﬂﬁr/fb%fm M@c&f‘e@fl? ﬁ?&gsseﬁ @Bi.n is obtained in or

can enatured into active form The process of the
TnrspeTst armvda:tamta,l tho ptodeid ch alsn de gpasdided/inekd aofive form. The term

“active’r 3 O% { of ﬁéﬁ{glﬁlﬁpgﬁg%ﬁe ard olg oglcglgéffqog WE%r%{:ngt%e biological
functlon?’Qr ekt Q8 ¢ yar'éﬁve stu‘tﬁﬁmtﬂ@y cBies ?511(%) t@ftﬁe%l@log%éﬂ lfunction or

protein (tcp Percent total cell protein " is the
effect oamsamespondipe srbve pteip@pPepféde nintthe coext eEproteiss ghis typically
means tg%tra eﬁzoﬁyrh&feogl&e g?%ﬁg@ trgglre ggl l H%e%r (3 IBP Irapfun(‘ttl%n Or. effect that has
at least mﬁiuk 2690 5Boult B0Yoh Prefidriibly lahleastpBO it @M(}% mmgtrmait ,pr&feﬁbly at
ost cell can have a reconbi nant Cg%%t [ de, pol ypepti de,
least abﬁ%%% o agfivity &@Wﬁ?ﬁedttﬁ dhe 6?“"@129‘9 NG BiRipingyr peptide using
standarﬁgﬁhege{g te ea(ﬂéileﬁlﬁﬁ 'téu)( o‘Pf idd géﬁlifltﬂ Qafl/de {)erﬁormed
en grown In a rrper at u e range of abou
utilizingi d)nres;imndngS Stafzjard,n tdrgeted edomiparaiven blefogicaiahissysmfdr me’ticular
rt| cul.a preferred enbodi nent I ess i
proteins.gfpafes ((reriayedioh Gect raaRAg Potem e sreppag atesical Hntion
or effec@’i@ 'ﬂ%ﬁ Sth@ E‘edoﬁib%an@fpo%eﬁtﬁﬁzsfs 1ﬁ1{ﬁﬁ1ﬁ1810%lb@11% &%Ei r&8H%d With the
of | east 40 g/L, en grown (I.e. in
natweppb@ppm@t ure range of about 4 C t 0 about 55 C

ncl ive a m neral m at a f.ernentati
Golbegy Shppoftinfeel BETE T S0 I Fore s taBhaie Peptide,
polypepBidB QbR br HRASmEeRMEBBbPProllicdd cd8 e r&ducea HOr RA8EADle form in
expressi on syst em for expression o r econbi nant

host celyr ofre prpthengrrbasiimgniaabost 59%97%éc 7 &%0i 80%0si &htal 90%hPa% of the
eXPTeSS%? 156in l%fob%%?etd' g\{)‘f‘ @%_.ﬂ lg@ ehgtuie(al‘iﬁl%eag ONple surprising

cover uorescens Sec secretion system
The p@b@dﬁloﬁf tlod inentiar day didoolead & imgreased yielidef raﬁgrnbmant protein.
secretion_signals fromboth P.fluorescens and non-

In one grhditagticths PEAESSPIGANICS SHROPEHRATL PFITRAPS Se ol r?é)m@S 30, 40 or
50, 55, 60€ 65 oz% &e1d of f‘ 18 & ﬁr%'ié?ﬁi (fcg)r) mPercgna%tQﬁgéﬁ p¥&ein ” is the

"Pr ot €obdcteri a ubgrou am negative
amount leqirﬁeima«m paptide Su itigr hmqb c&"as iaspadexiniage d)f a%grb@tg celliparoprotein.

._subspeci es, riet strai
The derggpindipBelt e oot Mgt el BraBer e Buofitdist
frl WOLRSICRRS . erhBYdiEtNGhé hogRt RRI10B& Neve eagrecohﬂlﬂalﬂf-‘ peptide,
following (wth the ATCC or other deposit numbers of

polypepdidemidiginy osfragnﬁ(tél)ersqurqsmmpmvelmﬂaékaasq 1%rgp ad aoplh density
of at least 47 g&sc LY grown (i.e. within a temperature range of about 4° C to about 55° C,
inclusive) in a mineral salts medium. In a particularly preferred embodiment, the expression
system will have a recombinant protein of peptide expression level of at least 5% tcp and a
cell density of at least 40 g/L, when grown (i.e. within a temperature range of about 4° C to

about 55° C, inclusive) in a mineral salts medium at a fermentation scale of at least 10 Liters.
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bi otype A, also called biovar 1 or biovar I (ATCC
13525); Pseudononas fl uorescens biotype B, also called

woOi2e0s289@3 or bi ovar |11 (ATCC 17816); PCT/US2004/039316
Pseudononasf | uorescens biotype C, also called biovar 3
or biovar Il (ATCC 17400); Pseudononasf| uorescens

bi otype F, also called biovar 4 or biovar 1V (ATCC
12983); Pseudononasfl uorescens biotype G also called
bi ovar 5 or biovar V (ATCC 175 18);

Host celpseudononasf | uorescens bi ovar VI; Pseudononas

| uor esgce Pseudomonasf | yor,escens Pf CcC
0% 53550l el iy BRSH APIEEE ORGSR, Pl e or
express1|8ﬁ%kﬁ§5&ﬂﬁi%§afnk PRILEA COMPrisiHP s Bec-e@)e! ddb@fian 6BV Bhis aspect of the

10462). The host cell can be selected from
inventiomyig iﬁeqapégchpn Ve Prpiised d}@@@qemthgu@g [IDO ﬂgoa_@cens 'Sec secretlon system

is cap ab% %gfqu; oéjr\égesfg{ngtaﬁg k?%gétﬁ{ 's@cr&f ils {1 n%lsﬁ qSLP {l}é‘ cens and

non-P. ]Md?&ssc% Fec ngrﬂaﬁ}tstemd arly pref erred st ral n of thl s
bi otype is fl uorescens straln MBI A see

h&h}éﬁrnmélm@t,fég hoggell ganvpg welpefed finrm " d:earnmga@éfe Proteobacteria
eof I r
Subgrolbl1PL,%CF Gl 1EXARITo R0 AR BEAER 0| MBI of B/ 88l of
subspecners,s enanetmg istrhmsy laed MBhé&l sqummakonmb @fsrthe( appaes; aseudomonas
hy.dr.o J ocus,

fluorescpp ARG R PaspNohERE: s it Ty it P Fithpfhec ATGES or ofher
deposit ‘i‘l%l%‘él%d()f e)&%ﬁilﬁﬂyoﬁl%ﬁn § sHokMomes&eitAestd) aPRSdoldhaf Forescens

be used in th resent i nvention i nclude Pseudononas

biotype A, @bp@gﬂedrblomlgh prbigrel IHiGo W43, Feudrmeguasifyiorescens biotype

5. SIS0 SRR A1 R LT, 0B s . o

called b&3@H3 9t biivar ﬁfZAT¢@9]§U4D®T@§EuUZﬁ15BaS ﬂﬂﬁ@eﬂe@ﬁﬁ%lotm B also called
8917; LA NRRL 1864, rrolidine; PW [ICVWP 3966

biovar 4\grripeyanE¥ ( Aﬁﬁ@ﬁﬂ@@%ﬁ’m oyrgs fingreezens bv@ypeNRRplsgealled biovar

ol ASC . BOEIAR 5 i T8 A Bl gy ST

Pf0-1; Prefiddn@nkbRddlescehi2 PEATATCISBAN-4 M) HPdkidosenasD0asesceie SBW25;
Jang [ FO 158 VWRRL P- 93 [TR-1Q; 108
and Pserféoz"%w%wrﬂ@sq%ﬂé’sp i@lgﬁqsrz 16146?-9_ 149 [ 2- 40- 40;

Tf&%ﬁ% 8o ]caui 48 %elL:&tF@ﬁ%gfi % gigﬂ—négit%vg]]ﬁ%tebﬂ a]cF%\théP ggﬁ%]g%ﬁ) ;1 o "

Gram-ndg8ivp NEII@t%Bb&:‘tajla SBGrqup) P27is 420@id, ad Ihe [drbQp 1683, sthains of

Pseudm?zf%gd.s fg;fzp/ % glf)@%)K I nggor?a]ﬁ? %%E’J rfzggenl&egg aué(?{] \?l?]otype is P.

Sluor: esc%ﬂﬂgtram?p@ l[Ol?\ksé’e—/@]Sa pafft 6. FSQ6b5ﬁ§3)5to Wic&§Zdnd @é}ﬁ/aﬁ?és thereof.
86]; 206 [PJ 692]; 207 [PJ 693]; 208 [PJ 722];

An exa pi& &3 refezté dervatiiggherecfic A ﬁyomeeyzs sein NIB29Y; cczrstructed by

entin 50 A 83y e P G50 A e i

coli PlaBBGI-1e¥ Y RX46stBi8 (ild3uh WABE PlacEMMsReRidy] ; P- 2563
FERM P 2894; |FO 13658]t I AM 1 126 [43F]; M I; A506
dditiopal. P. A@gge{cgy,s_ sigaing that sayp ge uaed ggfhe E@gentmvemmclude

Pseudofforth AguT%%ﬁsE[Bl?@ B Hh0 ﬁ%@%&%%ﬁﬁ.@ i géf&}lcg}?g%lwmg the

followirfe AZCCAteMBn5ahs: PRAIB;8268dI3BINKY; B-1244; NCIB 8865 strain CO1; NCIB
8866 strain CO2; 1291 [ATCC 17458; IFO 15837; NCIB 8917; LA; NRRL B-1864;
pyrrolidine; PW2 [ICMP 3966; NCPPB 967; NRRL B-899]; 13475; NC'TC 10038; NRRL B-
1603 [6; TFO 15840]; 52-1C; CCEB 488-A [BU 140]; CCEB 553 [IEM 15/47]; TAM 1008
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6519E01; N ; SC15208; BNL-W/C, NCTC 2583 [NCI B 8194];

H13; 1013 [ ATCC 11251; CCEB 295]; |FO 3903; 1062; or
weRe’/08%093 anot her enbodi ment, the process provPdeastdee039316

expression of fusion proteins with a P. fluorescens

[AHH- ﬁgmsommmn OACEP3g4dE 1sze[lpata©d53mm nh ﬂéﬂmtﬁen de

n roteln secretion. si
Jong 2%&&@%@%@%@@@%@) S Pt o 32" TS 58520, 143 o0
b
15836; BYE 149 82 Ghiuoprd 38l MANPOSRRICET P91 581 1860, 185 (W2
L1; 186 4T 5399: §1 GAR| 183 INCAPBi2681168 GNGPEBSA6I: dlSDcEPIJZQﬂthﬂS] 191

ro 155 rE0¢ B30 S BEseR: AL st BolfiRard dapk 182 1BPAGL Y o5 o1

302]; 202&9{ gg& 0gheans; R0gIER RS, Zdlq@@hgsﬁhﬂms@j 805 ‘Fﬁfaééfm 206

produce secreted proteins. Therefore,
[PT 692K i2§h4PT 633]$ 68 ¢hk720dr 2121PT 1838 In 218 Dé 86%], 1246 ¢BL B&S]bé67 [B-9];

e N A R o T
;S TR e, o Sh i S s

[FERMERS84 TGOy dAVREL0 G9EL R 1 ASOP GRS Eeps-113 A526
[5-26)7 B9; 120 MRty sRART DN RIROLIb Sl sC dpSaBTRE G 15s30), v

1847 [CMDEB’Q;@BMS [OC 08 ) NQIBROP86;dH,7; FleJ ek VIg 257fPRA25 6133D02
fl uor%@cens cell_as descr.i bed ab The_ nos

65198098t 6 S0 B - BRGNS TEasS hoRR it grb i us PATEL sy,
CCEB j@ggtwﬁg@ogngj@dgrppgt ain bacterial cells, partl cularly
E. coli

, because of their relatively inexpensive
Ipraowthler embodirent thepraoets pmvaidsnhde exppaontof fusiop podeioe with a

P. o b SRR rey e el ront E er et e 58 o)
secretiof? §1I%héld§1§ QuRRAMdEbthAS Porid Er(op@%e&@hmpﬂgm S£Bys-RY& DB Binding

i ncl ude Saccharonyces cerevisiae or Pichia pastorls
protein mé@@nsvgmaén@n areiyedcretivhavigiel.ear zed,(Ipr bl protein secretion

aII table | ev of total rote
signal A Tifiprdi s RERLRROE steBA L TrBonh SRt PaRiEY o e idga ot the
capacityl STIREP. ﬂﬁéﬁes&%@ S@@ﬁcﬁﬁoﬁ%@h@l@& Wgﬁ)ééssade&@teﬁfﬁéﬁﬁ@ i@Bcatds that
al ternative forexpressing reconbi nant proteins in

the celLb P51 1987 1ba puiledalet producegiepretedpratsins. chlaweiore dhe signpling systems
h l.at i [
derived t&%lndtﬁ%eeod’eﬂg E@gé}e ﬁ’;ﬂ 51 alﬁ’l%%&st{ﬂ%@@(% tf;?l{g St gclnfl sécfg?% { Iﬁ(altlple
expressidh Gdystams Ch'lfhkﬁsﬁreh ah® tpescess af ﬁxp:te‘sdusg plc(ﬁelﬁi 0 pkep'eates uis@ﬂg the
he expressi on of reconpi nant prote a smal |

... 10
identified J3 fluorgogehs Wﬁ‘@%’sﬁeﬁﬁ?ﬁg%lﬁgﬂ% cam Be Gpe dop Beeh st System,
including®t EAhd? eﬁk E%&Fccﬁf% pved from proteins,

y I n ani

articul ari uman heal th applications .
Ilnrtharmmbueinmantbdm lmht:qll tdnebehast calkédpable of produringebdnabinant

. incl udi n ut nat limted 0 _ce corn, a
protein pES5entip ottt S5, fgseicemsatiise@soRRGRR & Thi o Bpnoniy
used sykt8manotgisduc@niResthpRait, proteiidl & pEHtides dicl@icdedttaMbhéterial cells,

anal yzed or is nodified i the process, including but

particulgbt £ qofs beasusgotheir aﬁigtg@m inexpegaiNe grﬁwﬁlré@qweqw@@ ang potential
capac1tya?@|p¥é#]delrgaﬁ{3gél rmn'%g%f ¥%ec Sl Lt g\eeagt %e aﬁ{z)g%ds{n express

are ‘g hti ques escri
biologicalyglirtlgiag Iﬁﬁtdnﬁs aeb pepiliesl patiovlarly for research purposes. Systems

include Saccharomyces cerevisiae or Pichia pastoris. These systems are well characterized,

provide generally acceptable levels of total protein expression and are comparativeiy fast and

inexpensive. Insect cell expression systems have also emerged as an alternative for
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In one enbodi nent, the host cell can b e a prokaryote
such as a bacterial cell including, but not limted to
wano@Gastmsi chi a or a Pseudononas speci es. Typi e@ir/us2004/039316
bacterial cells are described, for exanple, in
expressing Béc@lnﬂghm k)rdﬁlﬁﬁfrﬁlblb},&gloBﬁy hﬂtﬂva foumal A sbrae aimss,, codrectly folded
ter of the On-Lin Book, provided by Dr -
proteins tﬁﬁt 45 PagdEmstoRl yEapd éﬁ Srrautedo Mammajiacsell eggession

systems, é&ﬁdhzé’é" @hmg%h%st%vary cells }} ve a}so en used ?r the expression of
/www. enc. mar i copa. edu/ f acu ara

recomblnalt@w%mso Buokdbhalkescalet theg dypneessidm systerhaane o@u&hcaﬂ“ea:timt Certain

biologics tcglg- E?ﬂ% cﬁék@clggpfﬁosggﬁg@%ganﬁgnﬁ 05{1“121?19 health applications ..

In anothe® @%Qﬂﬂi@éﬁt She hb® BASE aGRink cEAN 1RSANL, eblﬁrhoElmﬁﬁzh'to a tobacco
cell. I'n another embodinent the host cell can be a

cell, comea feelt Yot an dedhidortsisrspesiarpbiatarori meseedl. clel dnothienetmbddimgent, a

. f t. Li.m ted cel. ro odopt
et osB oo a8 B oilifed i B pERe o Bl bt rogimiea o
transgemﬂﬁf%mlslnﬁn Te€ldiquek T6# BieHlY¥ndd bz!i’ld!’tﬁtmbdﬂhhgi i@ltRelMbt B/anism
I a hanster cell, a nonke pri mate_or human

are generglisy baseq an ghnignesaleserbed formm g @,eélﬂde@«mbeé delavirenber
o] C [ X h r
In En@%b%ﬁgltééﬁg, ﬁrr% @sﬁc (%# aa%ygsep]é;c ro%gfa{pt %hc tag ra bactﬁlﬁal cell
includlnghbﬁtt netatimtted ¢ o Eelerahy: ang Bfeudomonaxapecies. Typical bacterial

cells are c@g@g}gq%g ! ggilélglp eé(l:ﬂt g}q&g%% ! gqﬁgqgcl %%gq.ngqur@;@eans" a chapter

of the dﬁt‘]‘;ﬁﬁé' BRENST 8BS ok, YRNRRACHE T MPeFelabéd 3FHBE CBstrella Mountain
Dei nococcus, Di ¢tyogl onmi,” Fi brobacteres, Firm cutes,
Communfty ihblage,e&mmnaw&ﬁsaaﬂ bBhabiep e/séwwly\eempslmmepaaiu/facultv/farabee/

BIOBK/BiBbd Ty ra&f@ﬁicﬁﬁg a?% bﬁgbﬁiﬁﬁgﬁm il st sebpean be @

Pseudoma_ﬁh@rdéﬁt S4P&n t%i@aﬂ]f?vlﬁe &5ils.celll Y@t eMBb&inRRAtsAthe host
In a enbodi nent o eubact eri al host cell, the cel T

cell can alsgrbepneF. seofsedn gmothwwnﬁpé@n@gt tife Ip_ngg@l @qni ke a eukaryotic cell ,
for exam}gle %h l'Ilr(ljse Et,gceﬁy%nl%aac tbélrt Irécgtl herglli?e%F tgact e% grtc))gé? @%cg)%?%a,a}ﬁ&oplusia
Drosophzw of @@%ﬁkﬁéﬁz@bpebﬁ:st oﬁ@%an@rﬁl’alhﬁ cllyendieding fbuanyt Uhkted to a
of the taxa Al phaproteobacteria, Betaproteobacteria,
murine catly ARaRssE edlbadRAkeR, 2 IDENAaEE StlEBIELeRY i a, or
InfRR! én%b?i?rﬁérﬁoﬁx@%% ée‘?i %hrbeaadﬂﬁéxhﬁ’é} oft S J1EE bERG NGt The
menbe any one
cell can, Al phapplel bob achdrer af alﬁe!;p&pues)t@tbélmauenaa Therthost can be a member
_luprot eobacteria menber an eci gs_of
any one %r RITEE e OBH é‘ftF‘aa ‘%ﬂtl ateHifo dA‘%BﬁFa%fﬁ% @‘ﬁ'ﬁt& Chlorobi,
ChlamydﬁéOt(Qﬁ)ti’@ﬂ'éx@r ic@hydQtheted, NeyIRShadtirid, PRATEBRGEQ! DRIM6coccus,
ne of the taxa Aeronnnadg Al't ér ononadal es,
chtyoglm dribiohadtercs, aFiamicuRse iﬁdmbaﬁazmj e@emnmt1monadetes Lentisphaerae,
nona eci

Nitospicte{ o PERRRRRTE e PiP RERI oo 0B Bhecin orgefmodssitobacteria.

Thermon¢roBid] MERdrmotd@e hOBer®8s | (TMRANREe)f shever@®microbia. In a
Ent er obact eri al es, the host cell will be a nmenber of

embodimepeoffaggpbpsteni hepiuishe thecph samde omembse abaty wecisngf erpacteria,

era Erwinia , Escherichia, or Serratia; or a
excmdm%?ré?"l%lgfga%%'he genus Escherichia. In one enbodi nent of

Tiee Bagtrial host can also be a member of any species of Proteobacteria. A

proteobacterial host cell can be a member of amy one of the taxa Alphaproteobacteria.,
Betaproteobacteria, Gammaproteobacteria, Deltaproteobacteria, or Epsilonproteobacteria. I

addition, the host can be a member of any one of the taxa Alphaproteobacteria,
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cell of the order Pseudononadal es, the host cell wll
be a nmenber of the fam |y Pseudononadaceae, even of
woOheosgeyes Pseudononas . Ganma Prot eobact eri al PODAIS2004/039316
i ncl ude nmenbers of the species Escherichia coli and
Betaproteedeesiia, 0br t (Rnsmpesteshabeeudommnas mesHees 0ENsny Cspeies of
Pseudononas organi snms may al so be useful. Pseudonobnads
GammapyRtgob3Eat y rel at ed speci es i ncl ude Gram negative
1h03L eABAdhRN H%%Hih‘?élﬁr feobWdtEGh H
Proot elglbac%ge?llkgf%e ongl ng(]) too tﬁe gggn&pgggsgﬁg}%ﬁggﬁg%fany
one of the $waai Ardmasadalesa it Begatniade et iabrobaf2eiel e ity e@dmeariadidlgs, or
R E., Buchanan and _N.E. G bbops (eds.), Bergey's Mnual
Kanthoriaglgt O ATTUR OEHEY BEF I Boipe 13 oblcherser Cof R o adales
Tn one etBédinend Mige Mist La10ER 1§ With& bRRr PRrerodddlddalB! Be hV.ceWRA be a
herei nafter "Bergey (1974)"). Table 4 presents these
memberfoadrthed faasilya Adlegemetesiacéaep pyamamissr 'of @Gnyione of die gesera Erwinia ,
.Pr.ot egbact.eri a Subgro 1" al so.incl.udes .
Escheriqhi0E SRAM b PR I BB BRAeBP ofF g sppogiment of a hos
cell of hBadird& FseRIoHNGdslos,t e Bodtt €411 avils8E 4 Mmémber of the family
classification. The headi ng al so incl udes %r oups t hat
Pseudompmadagepeqven it yhecgeays Prqudamonas hiGamseackiotnebagieriad hestpsnclude
0 , . eney. i r re i
membery W1Rls gRUATEH BphREARN 0L Sk MRS BRI TPRATomonas
fluorescanxd St enot r ophononas, the genus Sphi ngononas (and the
nus Bl ast ononas, .derived therefraon), which wa
@fﬁéraféﬁw@w%@ (OBLFIHE B1YaMs hs- uﬁéﬂllongﬁﬂgown%%n gnd closely
J | ' sl S L
t X RSt flifoTROAS f
etod S QUL B BTSRRI 20 VIR ORCS gy o
Proteobactgyiachepingingotoghe famikiedh adddorggengrat destrited ge fiGsam-Negative Aerobic

b fined i (197 I n, addit i

Rods afff G@RahSt Rafulacbbin stk ShEC HADHaR, (bde BB m aual of

DetermiPaREABERAES 081 9. 2 17RO I 333) 19745 gwﬁ@ VPiligdns & Wilkins Co.,
ni aci ens CC 19375), and Pseudonpnas

rif
Mo HoHarBorkmas Hoarwyy (1D, Hiebée Bauwenisdhesshmiling and
ectively as Alterononas hal oplanM s, Alteronobnas

P8¢ ens, and Al ter onpnas putrefaciens. Simlarly,

Table&. FamilieS el CRABAABIste i WO PARG " CARINIRRINE)A e2OBic Rods
and CoeGY R BARSy (BBlpst eroni (ATCC 11996) b_ave since been
Famil{z ggsggdbﬁdnﬁﬂaéﬁe ~oranunas @&&&gﬁ%&gﬂ > ang Lomanonas

Leronl, respectivel oA Ongseudormnas
ni grifaci ens (ATCC 19375) |.an P<elidononas pi sci ci da
<ATCC 15057) have been ref)’d L”ﬂ"@ﬁ respectively as

Baltimop?u

r.es
genera olji‘ 0

Pseudoal t er ommnas ni gri fa

Family {ls Azetobgcterace@gam negat i v
al so i ncbhudes Proteobacte
to any of the famlies: P
oact eraceae (now often ca

dzpgideobact eri a Subgroup 1"
Hdeatobbeieisi fied as bel ongi ng
Bejidomdiradaceae, Azoto
Deeciaby the synonym the

Family /4. Q1aksidehe gr oup”™ of Ps

blsfopRaaiaceae)

Rhi zobi aceae, and Met hyl oppnadageae (now often called
Famil YV Sy RS A hoeae Vet NYT ORBGEAGERE,, - Consequent 7y, im
amt gddl@?oﬁ to t En%csege gener a rvm"eogeudescrl bed therein,

et b Dot st D etfiylomonas
Family V. Halobacteriaceas =~ . |Halobacterium
Halococcus
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genera falling within " Gram negati ve Proteobacteria
Subgroup 1" include: 1) Azotobacter group bacteria of
woOheosgsyes Azor hi zophi |l us; 2) PseudononadaceaePCamiskop4/039316
bacteria of the genera Cellvibrio, digella, and
Other GBaeradi ni bacter; 3) Rhi zoaeropeaer fam |y bacteria of
t he genera Chel at obact er AZ@J@@E&Y Li beri bacter (also
cal | ed "Ca*di datus Li berlgpﬁggtgllz and Si nor hi zobi um
and 4) Methyl ococcaceae fgy]. %acteri a off the genera
Met hyl obacter, Met hyl ocalﬂgml J thyI om cr obi um
Met hyl osarci na, and Met h)%hosgﬁ era. | n anot her
erbodi-rent—t-he hostceHl Yol ected from"
G am negat ive Prot eobacter| a Subgroup 2." "
" @E 13;{&55’152% 31"5.{1&%8@9?51% Pﬂo&oﬁ&d‘téﬁheﬁlaﬁ%ould
e gr up o r ot act of the OW Ng genera
be classifiediin lthis heading atconding ¢v ﬁlecﬁntmn wded gn Hies clrdsification. The heading

also incluﬁlﬁsbflérlg?ll %ﬁﬂglgflpgbgrgylpuﬁg ﬁ%ﬁl? g Sttﬁi?slﬁr%%etog eg{gﬁ 1|1c2l n%grt %gch as
the genel‘(ﬁt %)%fd@v&%x' B8 R0nas B SRIIGR, (D) drd%%ﬁg%gt @ceanimonas,

- d uconobacter (37); Brevundi nonas
RalstoniaBeid é’tqnndhplaor@az@)va thaegﬁmua SphipgoBrnaselEinasl (hﬂ:) genus Blastomonas,

9 b
derived tiRRERRS WA e b RBABARC Byl il lo (3d pryriousty
called spéuiddi Gy an® RRdu Xdnmombhd ithe pats(£iJonzBaks e\ifﬁﬂcham(ﬂ&)sated by

Bur khol deria (73); Ral stonia (33); Acidovorax
regroupmgwg%g@%bﬁag@ng 99 thezeegs ef’éém%%fe’ %ﬂ@ﬁn@%a&ﬁ&rgeyz()l 974). In

addition s b AU et (RS OHER o blloMEN 86 0I5 UR I e enati (ATCC
14393), f(s&z)donmztzhydzmham eA'T@@omﬁays 2018) Bsed onidhao phtrbﬁtsze(&IATCC
\z0{ obact er (.64) [ 1vibrio ( gel | 5) ;.

8071), W@gﬁéhﬂ@?ﬂmage@isfsf@ﬂ regnesivgly 8 |f§te(wyon xaﬁe%ﬁmaff% Alteromonas
nzgrzfaczeﬂzgzgﬁd ﬂeﬁ&%ﬁa@ppﬁt@ﬂéém‘( 5C§m111§ﬂ§l Qgeamsgﬁﬂﬁﬁm{a@) acidovorans
nmpl ary host cell “speci es of M negat | ve
(ATCC 1566&) eod é’c@eﬂvvr@iz@utegw@dap)iﬂ (AT@QEC] 1UQ86) thave sinec hedn reclassified as
limted to the.f acteria (wth.the AT or
Comamongs h‘é?lsﬂvé’ﬁi’)'ég tan‘i]m ?’30 geifé’Ffﬁ’( Oaﬁ”yg?ﬂeéﬁlﬁ{l% apﬁ%%egfiomonas
mgrzfaczeﬁ&"ogf‘l" CO RSBt BRS| Bleudbnbhl B@ﬁzd@tbﬁmgb 06T Have been

Acet obacter aceti (AT ); G uconobacter
reclass1ﬁQ§1xyr@m§t1Y¢sr(:@= 1888pali@owpned mnﬁ@zemsm et aP{end@ateromonas

pzsczczda.lg)@rg%-i;leg&f l?f{e( ?{aotgoﬁﬁﬁtgg% g?‘éﬁ%&‘ ﬁngEhf%%é'é? 3 ?e%*f)f‘ g:a%tena classified

as belong!iig tb a8 o he( Arhiles? PsbfjomdBadacehd, &z@bﬁddtkﬁa&eﬁg@ﬁbw often called
23448); Agrobacterium tunefaci ens (ATCC 23308

by the sypmyBhciher | AratebagisbaerR of Aserdompmsglaceag)y o Fdtaokioges, and

Methylon 8 e P en el o ATRC TSR i SRR ceae’),

Consequeingguim addﬂmdmt]@o%(g@ldx@ OtherwisSidaszrihed biwreim further Profgdbaterial

genera Call o G ARG P PTG B 1" Al gbhdgotobacter

group ba(fté‘ﬁ& akitBe %&&CAMQ)WMQW Q?T@édd@nﬁﬁﬁ& H@ab%aﬁﬁmctena of the
7); Burkhol deri a ‘cepacia (ATCC 25416); Ral Stoni a

genera Cpﬁl\@h}@ét leggMo@zaQﬂBﬂeLi)nszQ:rd@oRlaxobla@cth darAT @@cteria of the

genera C{} ;Z%z géléjgrwgés% 2@%2}?{ gctérl ?\fso é/_\l gcéa;zgzdzztuszfz%gizgac?er") and

Sinorhizobium; and 4) Methylococcaceae family bacteria of the genera Methylobacter,

Methylocaldum, Methylomicrobium, Methylosarcina, and Methy>losphaera.
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Met hyl obacter |uteus (ATCC 49878); Methyl ocal dum
gracile (NCVB 11912); Methyl ococcus capsul atus (ATCC
wQ2063B89098kt hyl om crobi um agil e (ATCC 35068); PCT/US2004/039316
Met hyl ononas net hani ca (ATCC 35067); Met hyl osarci na
Ih lab@tﬁéﬁerﬁ%ﬁeﬂt@ GRADY: calitit bylbasd hi@ﬁf aGransepative(PA6Ibbacteria
49); Azononas agilis gggcc 7494); Azor hi.zophi | us
Subgrouaa%pm i G(ameegazws@)oteo %rbaoéélbgtiouah?r 'obc BelEissh gsathecsroup of
) | 0 .
Proteob o8 o e s e A o, P B i bl
availabld degdsjted E’Emusi drmemfsndﬁatmhﬁsgammhe(sﬁTﬂCdaﬁBﬁ& at ATCC except as

otervig ORI 3 ( wreorssr) (Dadenabies G Sehe PR
Brevund?)ﬁ«%a@(%?n d pERSHUAOBS; @%99 r@? f Bluded Q@) ZZg%bcrehﬂm (79);

anot her enbodi nent, the host ce i's seleCted
Chelatol@'caam Yoy &risifar E&)otlﬂménﬂrel(l%)suﬂygvbupbzam (24); Blastomonas (1);

sphingoen B e et BT oRSEIIT £78F HRE Y g ke ia (33

Aczdovoﬂﬁcn(QO Hﬁr@é‘é#&ﬂh&gw@ Zo%@i’&@a@?]%z‘hjllob%?bﬂ@b* M&hylocaldum (1
Si nor hi zobi um Bl ast onbnas

nonas; Al cal i genes
at NCIMER: KHellatlocpequs (@); deshilemicréiamiar. ethvigmowescpHaigaiosarcina
(1); Metk{,gltowyl a%ibaa Ch2Y 0(}%.? t(%}é @%8r%'zz‘%_gﬁ?zd\’%§/b%éﬁ&§6’a°c9é%s (6@ Cellvibrio (3);

om CI‘O osar Cli

Oligella I‘(B) m&bmtlﬁﬁﬁ Al 13@2)oﬂmaisellaﬂ(z19;r Wahdwhidnu.s (228308 teraedpd brnonas

bri o; (J i gel |l a; Pseudononas; Teredini bacter;
(50); an‘i:pé?ﬂﬂ"é’@’llqseﬂ ‘St enot r ophononas; Xant hononas; and

Frg)'l‘é B?tscelll éf)e@i@?%f]eGrmggét%nlﬁmbetoﬁgctg?asg l%gé)dlpo Sinclude,

rom"“G am negati ve Proteobacteria S
but are 1401’ lithitedano ﬁfﬁgﬁﬂllowmg:’bmtmb(auﬂetheaA‘S(EEfgwlootiheﬂdeposu numbers of

define t oup of Pro eobaterla of, t
exemplaf g FNh et S B IR RO e OB Aes Bradica (ATCC 43581);
AcetobasiePlaP&P (m@@: 159E}l_:4|v23 k@@tk&%b&er B@chﬁz‘}@ rqmco’%mm OBR¥undimonas
dr ogenopha | obact er; "Met hyl ocal du

dlmmutcr\/éﬁﬁﬂcbddééﬁs Bayfetinghiorindco{AREC l\%)BHyMrTM 19361); Derxia

summosi G opRe b bl - (Bt PRRRS: Pegcrlig apgrus (A1CC

23448); P3QYEHTBNGSE ; ruARfRENR| (RaTICE '23358)30?r§&ldt@czum radzobactei (ATCC
St enot rophonpnas; Xant honobnas; and Oceani nonas.

19358), ee]gg@lmcfﬂgﬁw rhineganes (ATEC| 11325 % (T hedatabudterohgintzii (ATCC 29600)
Ensifer q agﬁng Sﬂ?bb\/ﬁ g {@p)égﬁtgnelre 28%9 K%TS}C 1000§%sz7[1]0€1’ izobium

ative
fredii (ABCC |’H§4QB)§) Ulagbmbhot enivacit E(IAI’RC(C)BSPﬁB, Sphihgsmovgrs paucimobilis

(ATCC %@@ﬁ@f&#@?&?%’eﬁ%ae%%i&‘ ) Chrob D) Wiy apiis, (ATCC 9797)

Burkholkgichw et X (?C Zélpfg?ﬂﬁﬁtonﬁzﬁ’@}?étﬁpm ¢d975 ﬂz)oh%aﬁ;rﬁf facilis

Pseudononas;  Teredi ni bact er;
(ATCC Ft2380j H,erfﬂogen@ﬂzegmﬂawp@df@ﬁ é§66’b§aﬁv¢gimwzzganc(ATCC 19544);

iSRS REARS | [REC Lo SheSEL ATt RBhen 1om

Methylocs3ca5™ B@aldnke (RTTCCoRReYer Met@u&gfc%a@mﬁ abfe dAT@EA35068);
as the group of Prot eobacteria of th

Methylomonas methanica (ATCC 35067); Mez‘hylosarczna fibrata (ATCC 700909);

Methylosphaera hansonii (ACAM 549); Azomonas agilis (ATCC 7494); Azorhizophilus

paspali (ATCC 23833); Azotobacter chroococcum (ATCC 9043); Cellvibrio mixtus (UQM

2601); Oligella urethralis (ATCC 17960); Pseudomonas aeruginosa (ATCC 10145),

Pseudomonas  fluorescens (ATCC 35858); Francisella tularensis (ATCC 6223);
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foll owi ng genera: Brevundi nonas; Bl astononas;
Sphi ngononas; Burkhol deri a; Ral stoni a; Aci dovor ax;
weélzdispgensphaga; Azononas; Azor hi zophi |l us; AzoPobastm®n/p39316
Cellvibrio; Aigella; Pseudononas; Teredinibacter;
StenotrophemokdsopespRIRS(A DCD | BEB B th@rnch &SeampesEn 68TCT1B38913); and
host cell can be selected from"G am negative

Ocea”inﬁ’@?gémﬁﬁ(%Tgﬁjb?g]rlg% 7." "Gramnegative
Iﬁra‘%ﬁfég b6 lifint gt ?el}?i['s sefecfddgd Cﬁ%rnt-ﬁ%a)tg\;eoﬂ‘fgtegf) acteria
Proteobacteria 6f the fol low ng genera: Azolfonas;

Subgrouz 8r'hi ¥Grmaini-hegntivéRroiebaacta; SQadrbup &' 5 defiegedd the group of

Proteob g RS o i R i s e bagn, Riizobiun;
SinorhizoBhBEt EBIabioABhasT SPNRRERAbLAS PIIBAERRAST SiirRnoRibEY: O WRiistonia;
8." "Gram negative Proteobacteria Subgroup 8" is

Acidovodest;i neldydregaraphagaoup MéthPobrasabac tMethelootlduive  Methylococcus;

fal | owi ng r.a. Brevupdinonas; Bl astonmonas; )
MethylogfigroRtiots  SORRRET oD D TRa b ; PAPRRINBYG: arcdzomonas
Azorhiz r90ENePRBEAEr; PS@'bMQMTz’(B}aS OIBLRRNOt PRRWINAS; Teredinibacter;
_ Xant homonas; nd Cceani nonas. The host cell can be
Francisellq, Séanegrophenenas: SwhenatdasyerdPerasghamser i a Subgr oup
e ih RBARL e P LRI SO S U il oot
Subgrodpo k"o Ggngespatiae Hoevbdotirio SabgrobBurdhey defined; as the group of
Ral st oni a; i dovor ax; dr ogenophcc_ga; Pseudqnpnas;
Proteobagignio Of ﬁé@iqw,g il e ﬁ‘flﬁ_%éﬁ%pza&*r W?fzaeegpllle&wnonas ;
Burkholggrkz;a'e b’(@%‘ﬁﬁa;f H%v&&,@' ”@?ﬁ%&h%ﬁg@ﬁptﬁﬁbﬁgbﬁé@ Methylocaldum,

Subgroup 10." "G am neg eobacteri a Subgraoup
Methylot@cuss Methyhedcrabiune MetbvlomohaPr dMebplasireirion Methybsphaera;

follow n nera:. ,Burkhol deri a; Ralstgnia, .
AZ"’”0’%’&?8#?!6‘%’&21?&'5{2&%’9?%’5r@ﬁ@ﬁ’&?ﬁ Qf@?ekéﬁh’? ka%ﬁ’ﬁ%’?s fegdinibacter;
FrancisblB! SebrofidmoRs; SehfohRiald; ke Ocehmmonggat i ve

Pr ot eobacteria Subgroup 1." "G am neg'at ive

Iy en eothwdinaenta tiBubest ol 181sel¢otedd &foin & Giram-nepasivg r ngfpobicteria
Pr gt,eobhacteri a..of 4h ener a, Pseudanonas;
subgrog) &0 e RRe B RO RhaBY o deincdety theagrow of
Proteobi@er€ b€ ahe dolidvany "dehady Negahilomicki OWeaassBdind Methylococcus;
Subgroup 12." "G am negative Proteobacteria Subgroup
Methyloygeropinyef iMatylagonase gMsthylaspramast e dbetbrlarnhgerst t Aeomonas;
; 1 oW : deri;a; I i a: . o )
Arorhisy S Do BBRGEE | U e OBl ThORlBiongy;  Teredinibacrer
FrancisélNa; drermvegphonendsy Suweblraciar aml Quhagimonms13. "

"Gram negative Proteobacterja Subgroup 13" is defined .
T ffY b6 B f‘&e@ogaaé TAP-BPEANE FrofqoBagiFy Subgroup 6.
"Gram- A8V A Prddty g4 gﬁbﬁouﬁ@" I% SdHiRd agstﬁélﬂ [ A@SotedWAbteria of the

Xant hononas. The host ce can be sel écted from
followingpenera e FadriwdnPnoet sdpstetendis hbgowapast Burkholderia; Ralstonia,

sk DI L0 PRI R BB, el Bt
Oligelldd €NBE@idoR®Rk O MIBRE b tefant YorsraFhombigs; NOStn8hbnasan and
Oceanimonas.

The host cell can be selected from "Gram-negative Proteobacteria Subgroup 7."
"Gram-negative Proteobacteria Subgroup 7" is defined as the group of Proteobacteria of the
following genera: Azomonas; Azorhizophilus; Azotobacter; Cellvibrio;, Oligella;

Pseudomonas; Teredinibacter; Stenotrophomonas; Xanthomonas; and Oceanimonas.
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be sel ected from "G am negati ve Proteobacteria
Subgroup 15." "Gram negative Proteobacteria Subgroup
wa3bosisodef i ned as the group of Proteobact eri arPof/uskm4/039316
genmus Pseudononas. The host cell can be selected from
ThéShast egigaid be Rcetedohant eGtam-hofdive URrotedbacteria Subgroup 8."
"Q.am negative Prot eoba'(':t, eria Subgroup 16" is define
"Gram-n%ﬁ%@rwwem Sphgewd Badt eefingd g thegropp|of gwtﬁ‘@baﬂeﬂa of the
: =TS ' t [ ;.
following BEKEL TBARRnTRRARE Skilohbudsy SyfhhigenBha MBI ABRRS Aefstoria,
Acidovorig e Uehogenspldgaet Eseuphinbaas; ABEZ onidpb@)nasPsEudbomoras; =and
. aerugi nosa (ATCC 10145); Pseudononas al cal i genes (ATCC
Oceanimqnggng) . pseudomonas angui | | i septica (ATCC 33660) ;

THS GHL08IN 3% Gt &@é&%;ééig%){lﬁ "G&B@Geéé’ei@Z@rbteBﬁM&”BHA oup 9."

flavescens (ATCC 5 Pseudonbnas nendoci na (

"Gram-nepativd ProtRbectdomSnbgmin b isedefned s (tieT@0up 36 Pagteobacteria of the

. Pseudonpnas ol eovora TCC 8062).; Pseudono
folowing R0 DA LGS, RTCEEr A B s ARAHRGES Tharogenoph ga;
Pseudombfss: BRMO-SYonionhdsSand ©23@imoRgeudononas stram nea (ATCC
33636); Pseudonobnas a%ar ici (ATCC 25941); Pseudonopnas

The basti ol ¢a beselgels "Shrgnmegative Prideabdemn sybgroup E0."
Gram 3086 B ESEVURTRIN S ARREBLL of BTG £H M coacteri of

followingegeneiat N WuirkHobderia, 1 Rak2gnia, PIesetidomnas; bSremardphomonas; =and

Pseudononas boreopolis (ATCC 33662); Pseudononas
Xanthom@jpasssi cacear um Pseudononas but anovora (ATCC 43655) ;

offn | T < y "
e e, GG (I G AR 1.1

"Gram-ngATiGCP @ lebbactaTCOUISBO D | 1"AT GefinddBthe AP df P46tkdhacteria of the

seydononag, fragi, (ATCC 4 . Pseudonpnas | undensi s
seners: kM98 FOUGHGNGY 8% CALPPEREHS (RT BostsBhsyh Dt sclected
from "CESBULLARRAPrERShLRR NbHeud3620) ;. RIGHUMBARS Proteobacteria

cor onaf aci ens; Pseudononas diterpeni phila;” Pseudononas

Subgroupe| 1gfigist alefimC@s1 014 groupPsduBoniertustefib eof dhe {PAPRMg genera:

kol Rl SRR P PR B SHITRERR v

Proteobadt&TA{ubiddighl3." PEradapnas M¥tdobamer £Ribdrd; 13" is defined as the
Pseudononas fl uorescens (ATCC 35858); Pseudononas
group of Jusisahasiaria Hsbadohowas sanpuwneRurkboldpyay delttonis Pseudomoraas;
and Xan%@%ﬁ%&“ F’f}é-r t7&q)182219 be Ps%?éégeg”%g'? "@r?iﬂ%lﬁ%dtfvg llgl‘g‘:tlé%acteria
; Pseudononas m gul ae; Pseudonobnas ci dol'ens
Subgroup( A4.CC "Erfihnegitbeublomobacerd iSabg@lup SL4" As elstiaedaashe group of

r hodesi ae; Pseudononas. synxant ha (AT 9890) ;
Proteobepii Bofig AoV BESRENF: (AT HEL 851‘_,5 X%C’gaweﬁ% aShe/kqshel] <an
be  seledtél Frorh0 0 hinpaBHd om%ﬁadctéﬁéjeghﬁ‘g%&gg 9e418!1 S "Gram-negative

Pseudononas genicul ata (ATCC 19374)7 eudononas
Proteobagjemay éfubgromp e idlono rieéinet aasi thies grodgeatl Proteeisictprianoftthd ;gemus
Pseud. Pseudononas hal odenitrificans; Pseudononas hal ophil a;

seudom¥udononas hi bi sci col a (ATCC 19867); Pseudononas

ThaIhbdtedtsli &an be selected from "Gram-negative Proteobacteria Subgroup L6."

"Gram-negative Proteobacteria Subgroup 16" is defined as the group of Proteobacteria of the

following Pseudomonas species (with the ATCC or other deposit numbers of exempLary
strain(s) shown in parenthesis): Pseudomonas abietaniphila (ATCC 700689); Pseudomo=#ias
aeruginosa (ATCC 10145); Pseudomonas alcaligenes (ATCC 14909); Pseudomozas
anguilliseptica (ATCC 33660); Pseudomonas citronellolis (ATCC 13674); Pseudomo#as
flavescens (ATCC 51555); Pseudomonas mendocina (ATCC 25411); Pseudomomas
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(ATCC 14670); Pseudononas hydrogenovora; Pseudononas
jessenii (ATCC 700870); Pseudononas kil onensis;
woenstsymaas | anceol ata (ATCC 14669); PseudonoRas/usSziu/p39316
Pseudononas mar gi nata (ATCC 25417); Pseudonobnas
nitroredie@iyl (ATE( AB6LH)3 3BehombInguUdRBPRass dAATAC | §062RN Pseudomonas
(ATCC 19244)r; Pseudononas pertuci nogena (ATCC 19(():)'
pseudogierdigabaron 40 TECct AR ATeudoympgs : PsBoWBRIBhadATCC  14235);

PseudomSENT GPNhn8s K%g}iﬁ? I”?%%gc“%%g%@g%éé% % (ATCC  25941);

Seudononas no ononas
Pseudomorse| idl¢alipgBud onseadonamygz i halvirang, ( APSELdb3NAY ; andersonii;

Preudorsgd apions AT S6Ray ) Beat e aase (AR FAELN ARG Gzonas
beijerin%m' Qgﬁ@é AT@?&?;“'@Q@JOWPO%EH dUIRIRS PaLB&bAR: boreopolis (ATCC

seudononas eola (ATCC 43273); Pseudonbnas stutzeri
33662);( ARLEIA588) ; bresiudemomas Ryaydpadrias ( Ai@o83614TCC  43655);

Pseud TCC, 700331): P
Prendoly3ihe TR %0 CORTEE SSTBAS) PoPUaNon el ety LG Graases):
PseudoriORRT bhioFsyapRe ST f94a8s Rt asofATAT (RS 104) 8, égCC 17461);

Pseudononas f uscovagi nae, Pseudononas nel i ae (AT
Pseudor80B0yagird ATESnHNED; Byaudaraeay mdmsisoQBYC 49863) Sendogionas
Viridi v TCe 13223) .  Pseudono :
raetroleft R Boow by ARRPP oSBT RICK, s dagiey Poendomonas

coronafubiersyotBbwlomitias Perugenphing enmoakendosgata (ATCC 10144);
Pseudononas vancouverensi s (ATCC 700688); Pseudonobnas

Pseudoygpugsoffecarg h8iT6C b > bdesqudnrentas azoigirenenyilseuanieonqs enner;
Pseudo}ggh&s C2PiRfa S lfg%{)a%%o;zfmo 1m 70"09’1@@41” CYRTCYE 29736); Pseudomonas

rot eobacter’i a group 17. am negati ve
extremdPientodioh aBtearloraorBusb fhovgscdit” (AT Cdef35868); aPsehbongmoy pgabardii;

Pr ot egbact eri known in the,.; “f] uorescent .
Psendop Qs L H R G AL RS S RUg): Regaom g pigeeinalis
(ATCCf olosay; NP ERRHIRAP N A8ARECT BRudbiRsHEdOPRA3dolens (ATCC  4685);

azot of’'or mans; Pseudonbnas brenneri; Pseudonobnas

Pseudomenrsettientaliys tsdudmrmugs chodasigat Eseudomademeviagntha (ATCC 9890);

L Sieor TR e R
frederikyBardedsts;; FReRIMHINDS AgerT@IGaN IATEC PEB3TdpOMREIdhddk aingeri;

Pseudonmonas nuci dol ens; Pseudonpnas orientalis;
Pseudomeeasd o Stegisy hdihesdaeonaps estdsatifias Lsgwdcarmag; halodenitrificans;

d tal i - Q)L S
peeuic B3 RPE S AB3 ie ADEO PSTRR O Wl fyinsis
(ATCCof 467108, reéwiopvars IStedzensyodaBséudonionas gedsami ATLCC |700870);

one enbodi nent e host _cel | |

. li. Th
Pseudogygigs _'lg’éﬁ’ti'@hc%feit” nquas o npeaiate” (bRCod 8D Jivettangnas Tini
Pseudokon&©! ﬁzazﬁmt@sgAggbat%Q??); ?isebﬁﬂomlohz}sg 9%%;;1299&1 ﬁg&e@@@t 83665);

genome sequenc Escherichia coli K-12 Scie
Pseudoioiidss daniyrificons A0 C aiP4BNAPreudpmanasaypsriacieoganai (ABCE 190);

conmer ci al | i K1 MAG | nc, High Boi
Poeudofigyes g CEGC D BRGgomtnG: pRahroin, fslans fiva
(ATCCSWIR188 [Psbi@nmBRnt aRiontdiB) (ABTT/ BOV476)t OPRuddm&ids mosselii;
NaCl, 5 g/L yeast extract) or a defi ned mini mal medi um
Pseudowgess azzilpbijays §AL CRedBIPRy Psgudgmonas plecoglossicida (ATCC 700383);

Pseudomonas putida (ATCC 12633); Pseudomonas reactans; Pseudomonas spinosa (ATCC
14606); Pseudomonas balearica; Pseudomonas luteola (ATCC 43273); Pseudomonas
stutzeri (ATCC 17588); Pseudomonas amygdali (ATCC 33614); Pseudomonas avellanae
(ATCC 700331); Pseudomonas caricapapayae (ATCC 33615); Pseudomonas cichorii
(ATCC 10857); Pseudomonas ficuserectae (ATCC 35104); Pseudomonas fuscovaginae;
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KH2PO4, 1 g/L NH 4C, 0.5 g/L Nad, pH 7.4) with an
appropriate carbon source such as 1% gl ucose.

weawmsiossloy, an over night culture of E. coli ceCrase®4/039316
di luted and i noculated into fresh rich or mnim

Pseudombid} mekidd (AT COS3050)s RedidlobagKsypigae {ATCENIBN 0 Fbeudomonas
at OC. A host can also be of manmalian origin

.. grown 37 ,
viridiflavg (R T4 o 18819); aBrquderorasontigr et ienar el ngh ey~ 35961);
Pseudomghlﬂafhe%zfﬂ?é}hﬁsu Wumk ‘th nisC %e&d}(ﬁlo'ﬁg? ’vagé'guverensis

are not Trmted to prinmates, nonkeys, porcine, ovine,
(ATCC 706688 pPsauddeohs, wiscogsinetsés ang Pgsidosronaexiambieapis. | anbs,

oats, ttle, deer, | es, horses, nkeys, .apes, "

Tho oSt ealf an Barssleclafl i Jram gative: SFoicqtty HR SomBE B L7

"Gram-né¥a80é PRIt HalteriARYbRLAN 7GR Qe R SRIBE ERUp b Prdtfibacteria known
identification of genes and regul atory sequences.

in the art@x dhreplfborestens Pisewlohwnpdsy mcluding gtose belonging, 4.8 otoethe dollowing

of genes and reqgul at or equences ul d i,ncl ude but
Pseudomg?céyg Fpoef:lersl E{ﬁugg%pgasafz cgf?;g;?angp gl?ggl’l&l\o%ﬁ)ﬂflﬁ é)tr?nnerz, I-?seudomonas
cedrella; A\ BRdORShEs {biiushake, PRudhdids ASRRhRHERIalBY O@BERdomonas

banana, barl ey, beans, beet, blackberry, bl ueberry,

fluorescepy; o Esetdomopay sesatasdisp Poeidomopab HihgaensévinBaydomonas  mandelii;

Pseudomgf’il#l‘[ lglcn%zliptﬁis C?Je&ﬁé]mo;?ﬁ %gzyﬁf ﬁ%%ttdgigzgﬁ%nmuc%g&lerlzi lf?s'\/e\ﬁgdmonas
celery,> chétry, chicory,“cri’antro, citrus,

orientalisy] Rygatibmoes, rieiiesisd; , Beadovddnas COhk@8ha;CBSdudomohdsOmlaasii; and
cranberry, cucunber, Douglas fir, eggplant, endive,

Pseudomguasjegpral. eucal yptus, fennel, figs, garlic, gourd,

OHARBitatlE BBKS idkitdde ﬁ@@?’la&%d in! arts! I the Weskerence, such as

l'ettuce, [eeks, Tenmon, I'ine, Loblolly pine, [inseed,

Gram (+Hjr@mefeobacteirian, Inush embngineet; tthe ihost, celliis awdl ,codi | Thalgenome

oLl .seed .rape, okra. .olive,  oni ange, an
sequencefor Szl o8 Beam e B gt NDaHEr e e, (199%) The
completeRRA6Me sBRRNK of PRALKIREBHE K-1 D SESHITDIT(5B1NEL453-74) and DNA
pi neappl e, plantain, plum ponegranate, poplar,

microarrqy@gagq ﬁ\(aﬂpbﬂmnméerqg]l}q @QEE rca |1%1]t2a(1\f§m Ing, FdglsBeint, NC). E. coli
cn v o2 PSR ngBRPREL Y bR B D g s o1

NaCl, 5 gugaadieetractp g E &R misindl nfstRim seyeed MOQL 30 NayHPO,, 3 g/L
sweet gum tangerine, tea, tobacco, tomato, triticale,

KHyPO4t ard/L. NHrg@lp0.5a/LiNe€], pldt7ed)neitioan appeatiateyarton sntte such as
zucchini. In sone enbodi nents, plants useful in the

1% glucqseoBewtinedy, emnsgveh indigh sikure i, cofinesdls is ddyled and imenilated into

. .cotton. For..expressi on, gf econbi nant otein o
fresh rich ot sp Pffpal it ENES bt sk S5 IRESALT Apgrow o 7C.
£C OBEEEHHAEISS Ye PENBamANarP bAsih, BT @rcelladerived Yrdd .a Aammal
pronoter nmay be a plant RNA polynerase || pronoter

includingegnynippan oianpleaan mapmaht Mangrels €pg inchidop Bulgary Appligtied to
_ o . art
primats oL 0086090580, LIRS B RS e oo

goats, cattleadese mydes, borses intorkeys) apes) degs, eatd ritheand@fidd. box,
cateqlbetmeen 706%23 100 . hasepai r stream .

I
Apﬁaﬂt cell my eleashe PlyOREle AT PlagF ¢an oo elesiedsfor the
identificati®f W NeRed AR rehBtdrY @ﬁggeﬁéﬁ! EXarﬂ%@L %g Qﬁ'i%ab‘f@?frz]lﬁ{‘%e?%e?i for the

_ ~ mammali an prondters” (Messing et 1983) etic
isolation Erfgenese ninch geguilatGyasegeencko swogld atchale. buteats .not fymited to alfalfa,

211-227)... | ddi,t i i.rtuall [ ] t i ncl
spple, apffih Z5iadpD sl SrPel Pty serbud il Bhisin bfish SR
beet, bladkBRAY BlucBdiel, @?@d&ﬁﬁblﬁx@&%léprouts, cabbage, canola, cantaloupe, carrot,

cassava, castorbean, cauliflower, celery, cherry, chicory, cilantro, citrus, clementines, clover,
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Nat ure 290: 304-310; Guss et al. (1981) Proc. Nat.
Acad. ScL 78:943-947; and Khoury and Grass (1983) Cell
waz0B189014) extending fromaround -100 bp to PATAOL0WP39316
or nore upstream of the transcription initiation site.
coconutPeeffes, Roft, @dtieh, @adbeaymeniuaibes D dlgasofin eggplant, chdiee, escarole,
i nventi_on optlnally | eads to i ncreased production
eucalypiuscisHBsln st 2prlio: 89Hd.oH2hse grapgE Ut hogey, é%‘t’: *ama, krm‘é'mt lettuce,

leeks, lén‘ikﬁ{ %%eeiolB[oqg/“;?iﬁé hAsat & aﬁ@é I MAbY, HEhe S %gkaﬁ‘&&,%ﬁﬁ%’at, oil
evél of propérly processe rotei’n or pepti per
palm, og rsaed odpep pkitag bhivey ronghng etb,nge;rammna@enmi plant) psim,prapt, parsley,
. The increased production can al so be. an in

parsmip,| BAe| PGFYy BEGPEr BEie PRIRST-e PASEMPR pP e PHP@HﬁE’eHﬂB@}m plum,
pomegrﬂ{a@én $pl4rS pOtH, NI, Rfhcd rr@&"i‘aﬁf% heStadesbihio PERB! Rapeseed,
i'ncreased productlon can al so be any conbi nat i on
raSPbeHUf ncfn ¢y® asg@hunnSauthbra\peme aoubeam&pmslwqp%bp@ra\xgberry, sugarbeet,
roc sed act.ive.or_sol ubl evel rotein
sugarcafl, SEETRGE RFuasiuf soRSeliGo famefife 15 e kiretfafigate, ot
turnip, d Vi6ié,80&Erohdlof, RMehed lybik | antl Yudhidink it @hibdin&gs, plants useful in
r econbi nant proteln or peptide can be produced "and
the procegscase é%fréludws(bsncmewwaépﬂoag@ﬁn ped ¢q8toas m or
I e i )
B8 SBfEboH o LERAHIR brd e BENEEH for RS B Rlentified
compenpz&mtyl dene; amyi plantuplenote @n boosed aXx gedriogr sequbaaeplant RNA
sequences to sist purification. Cell G owh
Polymefﬁﬁ%ﬁffpa?rﬁa&er oﬁfeaﬁniswéw{ﬂg% b rRif sPRBStery ¢ beyp t FATfebox or
Goldbetf b @IS boCRYpRENPEEARIIE dpHnlifaehad (e bRLRRL Mrcam (5)
of the tramcmtmn}mbaldmsaﬂn,sdndrtheﬁf%'r hoxa docataell He$WCﬂn Hisand 100 basepairs

upstrearﬂ g]lﬁpgg]l@ﬁ’%;?l} (hC%e%'J;] gg}lé |l%1galéfn %gﬂ%st ° a?qsg% sequeXce than the

functio¥By RAHRLOEH RFuerRe Of maﬁhﬁﬂfah%&ha&twes%gte@ Bl. #8983) In: Genetic
fusi on, bacterial conjugation, and dival ent cation

Engineeringzafriants, Kosypge et al.cddgapeh? blr%lB Irr eddifimtviggally all promoters
include %ﬁ(gtié upétééaen?%(.: 1va%1n%/g rqrul(e)rtéc?()ee ,ror ?ﬁ%}bpgs% gquglfgon (1981)
Nature 29030)- 3103| @fuss aJﬁll' (1981 &Pkad, Nag %caNES&IOfﬂ& 9431947 and Khoury and
g%ﬁ%nn ogy, 101:347-362 (Wi et al eds, 1983),
Gruss ( FSHIRTEX13314) expnding frarm arpwii 1190 ba te ah0breymore upstream
989); Kriegler, Gene Transfer and
<ﬁ1heu%%%§§ég§§ﬁ&a§§ 15 aboratory Manual (1990); and Current
Protocols in Ml ecul ar Biology (Ausubel et al., eds.,
1994)). As used herein, the term"fernentation"
Proteini produciden/Brhieneatiomdi nents in which literal
{ @Sng
fﬁ%g&?&%odnfotﬁ% ?%ﬁ@ %tﬁgalﬁnftéﬁr A ?rig dl@@% rb&thY{Bh %@ recomblnant
protein Bepepmitteah iadmstreail. b"éhmmr:feasadqﬁoéﬂctmn}altsmtmely lcan ba en increased
amodrmnt @efermmtm on nedi um may. be sel ected
level offTRRTlynPGESFL RFIRRIPE PoRHdsi RS ISR 0F RTOIGRPIPURER Por eram of

host pro?télht STHERHERaseR p%cﬁllatl&f-‘ Qéﬂ»'zﬂbd"’ﬁé’ aR &Rl 1R8I oft Bcoverable protein
preferably avoid I'n anot her

or peptide produced per gram of recomblnant or per gram of host cell protein. The increased

production can also be any combination of increased total level and increased properly
processed, active or soluble level of protein.
The improved expression of recombinant protein can be an increase in the solubility

of the protein. The recombinant protein or peptide can be produced and recovered from the
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enbodi nent either a mninmal nmediumor a mneral salts
mediumis selected. In still another enbodi nent, a
waizoisrmadosredi um i s sel ected. I n yet anot her enbodiusent/p39316
a mneral salts nediumis selected. Mneral salts
cytopladiROpeRipidseh Prod:tiacelladd ntedi@fETineRost beieTh podit 8r pEFlide can be
consists of mneral salts and a carbon source such as,
insoluble. . soluéqlqj c &8 prodeis 0 @gptl(};rcagpg@gqieopne ESRAAS] targepg sequences or
dia include, e.g., M nedium
Sequen‘%k ‘%f% ﬁ‘gtléﬁ‘?r‘lél 'um (ATCC 179), Davis and M ngi ol i
medi um (see, BD Davis & ES Mngioli (1950) in J. Bact.
Cell Gre@til7- 28) . The mineral salts used to nake mineral
RIS RHIBRGR of fifel p&%&iﬁ&% 18t @é}fs%ﬁ HURRIRAY maS- K performed
pot assi um phosphat es, amoni um sulfate or chlorid
using ammgaw‘ommtml mahedaiogschmmn mei;heaiﬁd and gecbagieniel bdss cslﬂ,anhnay be

vancrig ) N % G T U R By

transforfiofi € m&thédblGseP eRERAE, pbfayiBh O %‘fbth(ﬁmldg@esacb dsS. eRktr8poration,
yeast extract, is included in a mneral salts medi um

protoplgsh fessertl bagteriphesmijegation, rand dbypdent saiiom Eeatmenis 6 &. aléiurhichloride
treatmelqur t@a(ﬁﬁ\dﬂ%—ﬁ %peaan&g; SRRy (FerP kno@%ntlhgcqg ?Iialtﬁe art See, e.g.,
gqueous a nia, ana gaseous anmon

Momsdﬂ, neBatt. 318|2t$19rﬁﬂil (llHVW, Idlarkc@urasm&gd:um@ eMaﬁodishm Enzymology,
arbon _source. In conparison to m neral

10134536 00 AT ot oo cROB 3D SPTETaR bt eI HE: Gloning o Tgheratory
Manualagfﬁﬂr oo n][ %@W I’% mgl@f‘t GER TRASRY %h%&g)nwA h;abSraQ)ry Manual

w | eve né aci ds, vitam ns, peptones,
(1990); anéh é}urnengPretboeh:tm Mdrlh@lllznglb]mgséAMehetdlédecht 19@4»

s Qi bt T e EaRAGER, SioK i SEEH Froeiments i ayhish lteal

ferment-ﬂi@n %%‘Fﬁﬂﬂ?éﬁ and @rﬂb@cﬁn@ﬁ'ﬁ 8 wificH Hi@ef, Qﬂoh%ﬂéﬁta@iﬁlg @lLlture modes
first Q4 and citric acid can be

are empdo o Iwgdentﬁlqplpamm n@rfmd:aoamy sceles Infonelerybodimment,

th trace elenents can be added,

the fernitfigh O P btk e irost ~R%a FeF A wiBhe! Sl
mineral Uss®s Uedia;14 Tich Thediuniia®rbeheald, stheld plcFiblprnvoRldeéh MSanother

at apﬁl oxi mately 1210C), sterile solutions of glucose

embodimgsisithes A anininal Madarmer a aanpr@esahﬁa@dlunc@ﬁﬁlﬁ@tp of pH at

In still Ql?&ﬁ&xérﬂﬁgﬁ s Iﬁ a8m nit .alblﬁe(g \ésrgfégfaéﬁl trlﬁ 8%9%1? % dﬁnébc%dlment a

mmerala;dltslﬁiediuhﬂslsB]et:ﬁeéJ Mdﬁérahﬂltt meaib]arapMSulhﬂﬁpgﬂfMﬁaﬂt ol
%{bOCk (123 nil). The chem ca{s are omercially
aereb slls medhh gomsishu st swippel arlts and)@ncas Onvé?lgke syeh &s, e.g.

glucose?@ﬁldr@gec BP AR f]:B{a 13 cﬁgnﬁl%{él sHBNRIhM iALthid Vea% ' ?1;9 dmedlum,

for 'growt h Pseudononas species and re
Pseudolpantse niediund KATIG@J@E)arDmaand Aingiobatmetiivpr ¢wesBDwdagts & ES

Mingiolid 510 Heet 6097 TRR Tk TPE gt bdgae el UL s media

includePBi0§O kleflci €fol amioh£dE&E dpStRRfinh | Iﬂlogfalfh‘t@sh ahhéhi@Mesulfhte or
period of 3 doubling tlnes in which the bi onass

chloride gpagnasingy a%fﬂteccerrphicrr@@e@rsief@a@ém@mals fush @s cfgipmneldoride, borate,

| f ti ocedur cri b
o BP0 SRk BGHT WG e o
peptond): ]%ygll(ﬁfe,z amiha a&dﬁ]dﬁfﬁ yedst eftract,ReSifclufed IIDEQK\ﬁafal sifts Bedium.

Instead, an inorganic nitrogen source is used 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,
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"High cell density cultivation of Escherichia coli at
controll ed specific growth rate" J Biotechnol: 20(1)
WQ2e@BH8Ttee expressi on system according to the PCEISHI04/039316
i nvention can be cultured in any fernentation format.
minimdf @fiedix 8ahleo ch@bhminked shigd old, a 68Pdn s@REd, buDLs), bagigplemented
conti nuous fernentati on npdes may be e oned her el n.
with, e-phdoWxlgY €8 &f GHIRY 3¢1ete/IFEERS FRPPgNEse OF ﬁ%leb Figgxdients, though these
areaddls&‘X ﬁﬁnﬂﬁl#{%ﬁfm for transgene expression at any
. e. unme) of fermentation. Thus, e.g.,
ﬂim one) Iembed}mmm mediaemnahitel preparsd abiag tha dordpcmehtst ligted in Table 5

scale fernentati | une be used
below. ¢ £ CORRETD ot b é?%ﬁlaf?lp ?Bﬁwna ﬁ%@efc st g@ﬁﬁéﬁ&u KH,POy
he fer rre at or.
and citf S ERO06 FERrved MGpbRAIRALRARR X e TR boBSnll o Rlption of
trace elé@kntiRatvbé bd®sl, &lloded dyaNeaddition 6f #h anliaki 4EhSE ,sudlﬁas Ucolub N
Liters, 20 Li ters 25 Liters, 50 Liters, 79 Lite
115. Hisp, pfieepeat sigmlizatior (suchsapal pprspximatelnddl Gy éﬁegle solutions of

glucos{l\/]%@@)é‘dn{d%ﬁf&ﬁnée-ﬁ% c,La b%ra%ldec?‘ OCQ&%‘I'O&'?X{hat ‘ag%x%?m?a%iﬁ 6.8 can be

€ presen I'nvent’i on

achieveGi ¢ af8SRBHndhbdAn Cﬁteﬁl@%&t{lﬁ:ﬁ%&&ﬁ@ﬁl R theCAlded th Sdjust the
~_performed within a tenperature range permtting

initial waivwp val37dfminhe theoglycarel $tack Or28fraEhbMe shenaipleeat coramercially

avaﬂab?Mn%?an abggs Srllﬁ)% grsoguéﬁ as eéél]{ Cll"h]g 81} Out %ﬁotvéfﬂlaa hi&}ié:\?,ll density
cultivati€d @EDT) Yor grQWJcH of Rs@ﬂdmﬁ@m sPé‘dﬂéstdﬁﬂQel)ited dBéteria. The HCDC can
"fermentation” (and "fernent, fermentin as_used

start aharkateh Proceayatech i flloviedshy @etwosphsse tf%gﬁﬁlés:@mvatwn After
b Ry S PR AN UMY G 800
over a $&€od of aldoublibiifies lmwhid:ﬁl tie bidnmsadomdeh@ation’ @nantmisel Several

used to jndicate both biological states of_active ceII
fold. Togrges Agiatla A et %W‘é?ﬁ‘@% pEpeduzes iy, described By Bisgitesg, D.; Schulz,

V. Knéﬁf‘tWSA Npyfli AR sfa%!é‘& and/. Q(dosg‘)% SRLEyE N D. (1991)
ce i cal é

I's bel ng neta y sustai iie l"'att ef use
“High oflltdeasite rqmitT\gtnomtdf Edphienchis yoodin ginoesrodied hspedidict gowth rate” J

. " mai it ." Cell Density An additional advantage in
Blo‘[ec}ﬁ’éﬁn‘?&(gﬁgﬁmnas fl uorescens in expressing
reconbi nant secreted proteins includes the ability of

Tab]esg‘m% gﬁﬁmrsitwﬁrescens 10 De grovvn N n| grr ce||

| 1
CompoffF[>T £ =5 COMPar et B cot gty gphiep et T
KH PO /\ mTCOoOoT Ull QyQL CI1TO. . LAY CITTr O lu\)
2YY4 | uor escens _expressi ons _syst gl ording to the

(NHy)2idP©gent invention can provi dad £elll density of about

Citricactd® 9/ L Or nore. Ihe Fseudono a7S I_lluor escens
t

avnr neel ohns—svstens accor rh no- thae nreoacent. i nvanti on
] L4 T T\ r.ll T oTTIU T TIrveorrotr A~ A I}

MgSO4{7§§q| kewi se provide a cell diéllgsli{y of at | east about

Trace méfal glitiorns stated in terms ofjohipass per volune, the

hi nglblbb UEI Mg T1redsur EU asS Uf (..EII WET glll mone
T amml'i'—I Lri pent the cell densi f\/ \/léﬁmglhlp at_l east 20 n/l

Glucosetlp@not her embodi ment, the cBUB slehsity will be at

MtlfoaﬂlQﬁfoﬂub?ﬁle 30 g/L, 35 ¢/ Lplﬁgl L, 45 g/L 59
| — 1 1
|

66—gft—70—of—80—g/t—96—7¢ 100—gf —110—9oft; 20
gl 130 g/ L—140 g/b—or—at{teast—150-giL

Feeding Solution  ° N N

MgS04-7H20 19.7g1-1

Glucose-HpO 770 g 1-1

INH73 23 g
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I n anot her enbodi nents, the cell density at induction

wll be between 20 g/L and 150 g/L; 2 0 g/L and 120
wQL005/08@09g8/ L and 80 g/L; 25 g/L and 80 g/L; 30pgiiusamd039316

80 g/L; 35 g/L and 80 g/L; 40 g/L and 80 g/L; 45 g/L

Trace meaflkoBBion/ L; 50 g/L and 80 g/[L; 50 g/L and 75 g/L; 50

6gll F%{llbt {%gtea gi M%g:lgﬂhlzgﬁpr pgt g/GT;ﬁpllr fﬂo: \a/t | ?Epolff)r 0cess

08g14-EhﬂﬂHﬁé@Cﬂ@QE@ﬁ)@BqﬂehEcha the level of correctly or

_ CESSEU l Ull nt Pt ot EI m expr Ebb(:‘u I T
0.25¢l P&ﬁ%@ﬂ?éé{i}%qg%@ﬂveﬁ gh expression systenms. In

6H7O particular, the invention prjovides an increased | evel

~ Operty I certaim empodi ments, the Tnvention
0.15g1 g£%£ﬁ@2§2§¥85gég§gaﬁgﬁn?nnrovinq the solubility of a

dinitrilo-tedrapetid mileagrsait@HQOor peptilde in a host cell. The

(Tntnple‘xelf[f“l\/lecrelk)uo' e as useo nerenm means that the protein

nmot—prect pl tated uy centrif ugcul on—at—between
apprOX|nater 5,000 and 20, 000xgravity when spun for
"The Ipreseivh &Fsteim gcdatting o UnEl Prespity Bivehtagl €l be cultured in any
condi tions. Soluble proteins are not part of an
fermentatien (formH. hdiy eranerlpe paishe &3dibaich, etprppeostinugug; jagd | gentinuous
protein or peptide that can
fement%ﬁ&ﬂrﬂeoglpgpﬁa%tgggﬂlgl&ygg%lt&&fugat| on at between 5,000 and
2Be @@ﬁnegsnew isystemin euccﬁﬂmg tbahe piesdflt imventionsare msafub fifrf teansgene

expresswélgaﬁr SI Og gg'oggmfs) I ; Ieﬁ%gé?lbd EOl,%%;mg‘f Ci%{?ﬁq%?leo rcentlllter

scale, aﬁfl%&'cﬁitéraéc%ﬂ: fBSEntatlBE vbRIniBs ThilF by k8N QY TitksS sRABA larger
to include any intracellular body contained wthin a
fermente@on volugcs can bhusegg e gae embédipreot, dhan@rment gt vadese wall be at or
.The |nv ntion.can .al so

above 1,588, IR MG PoUERE O FRARE ST oL rRe Yol TRegPf g S Liters

10 theics€\4§| Bit@f, 26 Litd®, RHAtigirs) FADte., M aAskrLd 00 TQter&xa0Mlitrs, 500
neasurlnggthe i nteraction between an identified and

Liters, ]ag%LﬁﬁﬁSs $6VY pprsi 8800 bgplyngb@@(}iétemr 300 Liters.
FEIE s ot SRR BIBH S Q08 M o e st

host cells ti§ petforthed Within aswaiperalieStangd peiniittingasigaiyval Gﬁlthebﬁost cells,
used to determ ne any detectabl e interactjon between

preferabiﬁ 3 tgoperatyre Vi the Ii@né‘ﬁ af abqyd 61¢ e abgutiSa %rl@%ltw% Ehus e.g,
the tern%g "qA4d o@ind UQ’ﬁ{ ")at"@u ﬁﬂi %Tt[ﬁ%?é afiff dfermentatlon

ne receptor, nanti and ant |
(and "f@mﬂ:dnt,d e'tfem’larmng't)arasnmedi Uabeeit e mgaduﬂoeﬂenhosofcells of the present

col. ri c changes,, ¢h nces |n f, oactiVvj .
inventic, dge g BT BRT By, COANGES T OPELGHaR Wb tegperaure
range ofBBSH £¢: BYateet ssadce qﬁa@m@r ﬁ?h&hﬁ&g/"gfov&ﬁ* iLXRl 4§ ifficate both
processes, etc. hi vivo assaysi ncl udé, but are not
blologlqaﬂ iatesdof @ctlvaMy@thsaprd enddon enlhgsinehiogh ol &f bisdagical states in
chan

which a gldn% %1}(% &mge lzttrg%xé ctep rl(%i)el%% g},?gaégﬁ?aﬁ@ @P%?méd the latter use

of the ted‘lrﬁ'sgbwﬂi" @RI ¥nbienbdurdiel ienerdf "mathicgeivec response.
General ly, any in vivo assay can be used so long as a

vari abl e paraneter exists so as to detect a change in
Cell Depiftyy i nt eracti on between the identified and the
Aal yqadjticnde advantiger ést usibge Psbmdonexanpfigerebeehs Rat etpfressing

.. 5,834, 250.
recombinant secreted proteins includes the ability of Pseudomonas fluorescens to be grown in

high cell densities compared to E. coli or other bacterial expression systems. To this end,

Pseudomonas fluorescens expressions systems according to the present invention can provide
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To rel ease reconbi nant proteins fromthe periplasm
treatnents invol ving chem cals such as chloroform
woAnBsHsem3al . (1984) J. Bacterial, 160: 1181- 18B)S2004/039316
guani dine-HC , and Triton X-100 (Nagl ak and Wang
a cell dédsA9Wf dboayd® gl or atore. T&GBI3bydobiinab ﬂaeﬁlde)zs Impmssb@fsnsystems

used, However, these em cal s . are ner
according{pdhe presprdRYeRtio oAR @P@Wﬁﬁ PHAHSE 3 e@lo ‘S‘F%?E %t?cnlt 70 g/L,

as state®rOEMEL SF lﬁBné&nLgie? Q'H%?ﬁlﬁe ft?ﬁér 1Bin‘5§st IBEé%ﬁ?éélLHsQﬁy cell weight.
ycl ne treat s causi ng
hemnmbbddlmanﬁ the aHl dldmsltp Mtlﬁ rbemia ksl g/lhalm a@iotler babndiment,
orted to rel ease .t ripl asni c,cqnt ent pga.e
the cell JERsy NSRS st At St D 58T DS IR TR AR 0 o,
80 g/L, 90 Al n%mosg/@ TEG gmdqz@g/l;pqso @/@Smovg/m eJreaRastalso g/L

reconbl nant eln are osnotic s OCk Nosal and

Hemotier (em%éytnchts BheotelGlrnsity atzmduct lidgamtwien2lgd and 150

o 20 SRR 130 g0 py bR BB im0 DB Ry s 35 o

and 80 ga;_J do(gﬁpliﬁd 80 ARt Anlieso gndsdrlgnpaid §0L98450L/L BhDYS5 g/L; 50
em, 239: 3893-3900; Wtholt et al. (1976) Biochim
gL andéﬁocaéhy%o g/hcand 80sg(B: 534- 544 Pierce et al. (1995)
I Cherre Research. Event, : 995- 997), and conbi ned
Isolatio glgz&;rp%/ ggrgﬁ ergét;ock treatnment (French et al.
g rob. Tech., 19: 3i32 33%%‘? q
P%‘?FE ?IE’&QFeFW’EﬂV P’é%é‘b%??s?? d the levRleoiceqrrestly spr properly
processéd %Edrﬂﬁﬁﬁﬂt‘)?m@éﬂﬁf 8lprEQbd ONEEopafiSHO VALY cBhvdnfiBnal expression
periplasmc fraction, whére osnotic shock | mediately
systemst dh ppextisulaysbe mnmremowsm an Tltceeaeed b&e@fqvfmperly
r conbln rote

f.th
B R BP el B 1R EER A B Ree iamng o splabitiy

of a recbﬁ’l%lnaﬁf ?ﬁ)‘ﬁélﬁ By PBptidtein LRGN REN. The tﬁhﬁ‘%oﬂib‘ﬁ@%&%@d herein means
pi cal t hese procedures include an initial

that thedi)f@tqmtm @ﬁt iPrecénsipind; balceyiridegabion, azuthmdanm@mmatebv\é&OO and
20,000 oarrv'gtg)s%fl%% \és%rg %{) ez(zg’olme d‘P el iSﬂHQ br)uffe asg(g%%lgﬂ coadltlons

Solubletlhﬁteﬁhssﬁﬂdmm qartef Bedsclusied bbdja |o® rdmlﬁ@rprbmpﬁtédl Y598 Y Memilarly,
DTA, sonication) vary anpn speC| fic procedures
msolublépa?qa% thag, tb%proé@mow Rt dh AR yRsopipRipftatedyy centrifugation at

Cc
e ST Y0P, 0] PO, O e
physmld\glczdanbndiltl,ong8h138ﬁ1'516313114;t6115330r peptidaecal ber gart eﬁ\amfnchﬁlﬂ)mﬁiody or
tens to di

other prggltg{t%g s a'ﬁ]ae ‘&pﬂts\{(gglgﬁcggﬁ s Mg te Ic’t}dfef any 1ntrace1 ular body
conta1n§1 Qﬁﬁﬁfﬂ &l WISl LRGLR cﬁtp%‘tgﬁ@ |09ﬁébt1d¥9have4%fn Sequestered.

Fi echter, ed. (Sprlnger- Verlag: Berlin), pp
Thnieniiomain alse oHwVE aecaviery pladtive rgcopfbinant omdeinant peptides.

Lovels ERHEE ProteRTap £ aftsBRin v Bie iy ! ReByPigifR Pufeqipp between
an idenhféd and a|pa£@1|t bol3y Cdéa@b@?bpthfeexaéfﬁﬁﬁ sedBehanbgibted polypeptide
disruption typically involves the generation of |ocal

and/or regidpe-gehshifnte palypmfmed%@sspwe@wnt Hayite cagn tvatg gsgay. Thus, in

ivo s M S 8 P BB g o
and a pé}ﬂﬂﬂe Rxfxﬁtefes(, 2N betWder gnsyrfvoasd substrate, between hormone and hormone

receptor, between antibody and antigen, etc. Such detection can include the measurement of

colorimetric changes, changes in radioactivity, changes in solubility, changes in molecular

weight as measured by gel electrophoresis and/or gel exclusion processes, etc. In vivo assays
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Ltd, 1988), Chapter 3, p . 55). HEWIysozyne acts
bi ochem cally to hydrol yze the pepti dogl ycan backbone
wofRodasismel | wal | . The nethod was first devel oped/usg004/039316
Zinder and Arndt (1956) Proc. Natl. Acad. Sd. USA, 42:
includepB@-ap9fot lnhited fogasseds fo. deterk bhydidlbgiegig=fadcyainweishi €din, change
. cont a| ns HEWI ysozyne roduce rounded cel |l ul ar
in eleclypliyter balapcs éhaf!&‘i’omnb18§d§é‘ﬁgfl% piragtdangasegeciat digsqluticns and the
n r
1nduct1(§1{e to? gggg%rﬁg ggsp%ﬁé A eka%lﬁg '5@8?121 1§/g ;nhié%:aw@%olr)g r%&\i/vaslo long as a
vanabl@p(q:ramet;tr existS.so Rato ddtlect asxchifgy, inthe dtaredtomdetweamethd tldntified and

e poriopditt bR e S e Bt P R,
‘T§ri’éfeh§éafekdm§fn§{§ﬂ fn‘o@&ﬁ’s H'gﬁil' tq!le]l)eﬁpﬁlsm %@a{‘in%ﬁt%r1ﬁ§ﬁvmg chemicals

sol uti on u3|ng . A, ysozyne or an organi
such ascgvigrofomh, (Ameseatsalngl%HkJanctmdarlﬁﬁ)asléSI i k&) pgenglinsHC, and

er m e of .the .di r
o 00 GBS PP G AL ST L) B boon
used. Hudver,, thadROcHe@lieas iafd nbhtheRe T nigSitrve| dediméRhebMsctdP¥n many
exposi ng the | owionic-strength-washed bacteria to a
recombpight progkin Preductr gubsaquenEyiivation prosedurediGlydne iregiment of E.
coli cel%]c CE.LE J}E;%E‘& §atﬂ)%voef tRE %ﬂteyi%%b Qneahx\g Qﬁ bahde glfted to release
expres egrees of succ CRSS

the per(plmafcohteafSUOAﬁga atl al ((lM)J CEMM, BﬁengZ%& 29132463 tEiie most
et al. (1992) Bio/ Technol ogy, 10: 163-167). Efforts to
widely pagh ppethpdrohtsiripkisroe g1lpase @ f?ﬁoglbéWHbP%‘?}’é &rq Qpgpsigiock (Nosal

and HeP%uCI . HeH0 tfhngrlsin gﬁ{i’ g%?"é@oéﬁlg%léi’ﬂ Al ﬁ%@gh gicggg?ﬁs&fo? [Chem.,

a reco ture to

240: 368psIEEn aggmdlite IR W)-tysdiyrae/ethyldnediemprecteraacetc lebidl (EDTA)

wearmeft e 37 FEpbE kTSR o T R e LB %1 070
Biochifli BpRSeach, 183:rd a0 Pfléif@é kil 41a¢1998) ﬁ??leﬁ{er]@éséc%@h Imnpfz 995-
proteins transported fo the periplasmc space of

997), andcpmbingi HIWr-lyselz yand/esmeotiseshock itteatmand (BEehdnetodl. (1996) Enzyme

ond MR 5 35 S5 B BB B B B hs i o

fractiorRE6R buffes ROkvell BaEdFB Ry Wf the Ipleﬁ% ladhio. frd38be e h e -osmotic shock
4,637,980 di scloses producin acteri al product b

immedigelyn, &liowi lbrgozarrteewlﬁ% e se%f%tsmf\ﬁevera}@t?g@ﬁn Wi tthpe @)éombmant
protem M%U{a@e&sh eggs rhcfj 'tl{ %r(okx%h ?haéen(gfl T.'hg %ﬁols‘y orgfar(?l'ém on the

roduc mant
mmovmpemmﬂssdmaxsmhdltlons to express the gene product

ntracel | ul arly, and et rnaIIZJ .t he, product
YPispity these Prcpdss dnclu 49 Btz i @newc%%ﬁwaﬂy-stablhzmg

medlulﬁ 'f(glﬁ}véf r@l%e%@é% 1Blead in 1{01193291112111% RREAERAL TROEL &gﬂﬁh of these

di scl oses synchroni zed disruption o
media @H |prqte¢tivg dgynty 4ng Mzeydistupfien miatigdsased (Gobgrofostn, BIEW-lysozyme,
Fer nent an 78 dlsc*oses

1998 . ... 85
EDTA, (PP g T 008 ORGP TR LrGeirRdre o Uil 73 the HEW-

lysozyrﬁ’ebEBﬂ".Af feathBft @8NS h Aigbl& ieRic] RPerSént fn Fﬁl@é bf ERTIAS islihssed by
cel | M)n%genom C | eaks out of the cytoplasm

Stabel an@ﬂo ¢! prinarantiicrebigl-t 381 A0&3gAi For argentiat reaee dfruse of
1ntracelgllcl)%ﬂ': glél\é: %&gﬁ'f té’ys{elﬁ?st %nsrl!qﬂpﬁ dgolt hgeesﬁg)orr@nt gt(lioonegf(1990 )in
Advances i Biochemical Engineering/Biotechnology, Vol. 43, A. Fiechter, ed. (Springer-
Verlag: Berlin), pp. 11-30.

Conventional methods for the recovery of recombinant protein from the cytoplasm, as

soluble protein or refractile particles, involved disintegration of the bacterial cell by
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centrifugal field. In the absence of shear forces such
as those exerted during nmechanical disruption to break
wdawes/oste3 DNA pol yners, the sl ower sedi nent ati BATAUAR@4/039316
of solids through viscous fluid results in poor
mechanizePdtakigs) Mechglitals dzngtioh typitatlyr innglveethé | deng@tioof local
O her .t han nmechani cal, _shear force, .there exi st
cavitatiqn jy By | spensinme sanith agitaiion with rigighbendisy sasicatipp, g grinding of

cell sus&% !on Sﬁ%g@@?&??@?&eﬁ&gﬁﬁﬁsﬁ &%eaidffg)a(’rtcﬁfg?%nt \é/”lley & Sons

Ltd, 19883, @mpteoﬁ p2856 kD) that is normally secreted to the

BEN, Diaays e iosheaneanot Ry ialven dos pentidgehiem backbone of the

cell walm@%ethdd wa@%rg%raeﬁws tZ%‘i’detr had A@-ﬂ@kﬁc‘w%)rﬁlo@twf@ | Yead. Sci.
kl'y expressed by E. (Wacker nagel et al 95)

USA, 426_éﬁ@595,4wh55rea&ﬁ)l? coli \mﬂeemmmnemmclm corteigs {HEdﬁdysozyme) to
produce i P Er B kBT aF iR e A e Reiotingg some

cell-wall G@rﬂgbﬁdnﬁgj bPhy¥PeREd @‘@ffada #64s MewhiRAl tHO legtobREMid meMbrane was
ost cell. In one enbodinent, the transgenic

eXposedpelétsu dat. I\B-blSy]ff@;a??i?d@sclme@taemﬁth%rfowlggfmgtheph@maé@ﬁonabactena
compnsﬁ‘igf (?Ltqgt?rﬁé %er %@L%&%fqﬁ? ﬁ&’c{ﬂ%}r?z[ fé‘if%n @s'ﬂldtf?:aﬂ §ta?‘ilgéd/ Sledlum e.g.,

one € nsgeni c

20% sugrobey petptiord @singy elegiEDTAYS Ifsbagh®nir aIDdSttgamlScoﬁipohﬁﬂ&éleasmg the
one i ntranol ecul ar dISU|fIde bond in its actlve state;

non—hepgwaasg-éxlq?l gagtey& f{cgni e Bfen}%asngc Spage of Qhe q_lg;'upgf:é ag_tgna BY exposing
the bacteBa b M&-l@hﬁ%hfehg%ﬁ bt e%s and r}?]ieg%lﬁ% Qh«g albgaﬁnats@ Wife proteins by

I nvention may be | pur i t ant
exposing tei lbw_—lblsmsummg&r washedfmatcgue $o wbhffeﬂed calh S(Dlntld)lh e art,

Cl ﬁgjfef%%momf{ 3{19%8} ﬁteg%tffg%ﬁ V8 @eliﬁlﬁf B Po‘{’lde range of
express@ﬁtswanﬁwﬁma@l@ﬂ%soaf ARBYss (@M?M@&%h'éﬂ'aﬁs(@%) Gene, 86:

chr omat ogr aph ydrgfhoblc i nteraction . .
291-29% Krasten clog]r 4 ) Bipflephnojophl 8nbdbd6 Bphiifons tekisiduce recombinant
ch r

B T ML) LT T —

inducingdl2€ Pétbitibirynt ededIC til@bofoe ptctiuce dy yzgeRs, $dldhbivouriabiddbrily be
sel ective preC| pitation with such substances as col um

expected mbﬂﬁﬂ%haﬁwy s byrpabpel destrewng o ysereibe sell wal structure.

nt FlQIro WS% dRCR é rzlsn{%ﬁl\()ldnﬁ)reﬁatéﬂﬁgﬂ hg}g[ rnalization of
e ‘% faded

ecu ar adhésion properties can be reversi
protemsatrhmmaneﬂ 1o/ the péteplasmlcomabatcff Ei galid Thish mqnhcm]t allcsws: aalective
be _sel ect|vel adsorped to a purification {;ol um and

isolation R prteips dhat, I9R3ME AR the Peplasm without he peqd, fog Jysozyge freatment,
mechanita€ ghHige, Q{rogﬁhcﬂld ShddkeBehBERY & &XlsenU’ @ai)ht%nt No. g4 ,637,980

activity. dition, protein can be purified usin
discloses praduomf fa haqtgnai q»mdms by trahffoniigadkpasiurSsersitale lysogen with

t echnj h i bed f | R.
o DNA sl s ol Aoty or ARGy B gt SR Bin Pogtormant
under p@ﬁﬁésﬁk&%ond‘i@dﬂs&@ ‘exPte¥s th@%%ﬁ@brod@@thhﬁﬁwfular@l hﬁ’& eit@mahzmg the

Protein Purification, Academc Press (1
product kyy raiging the teygperatgre pd@dqumagﬁﬁnm@edffpm;pm@n&saml et al (1997) J.

Ferment. a%g 'Bzcge S.’, Sﬁ ﬁrlgﬁtd &ﬁéloé%psryﬁalr &P& ai:sﬂp‘f%n of E. coli cells by T4
phage infection, and Tanji et al. (1998) J. Ferment. and Bioeng., 85: 74-78 discloses

controlled expression of lysis genes encoded in T4 phage for the gentle disruption of E. coli

cells.
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Approach Series), Oxford Press (2001); D. Bollag, et
al., Protein Methods, WIley-Lisa, Inc.(1996); AK Patra
weno@losoPr ot ei n Expr Purif, 18(2): p/ 182-92 pLDMBLG04/039316
and R Muikhija, et al., Gene 165(2): p . 303-6 (1995).
eun @llldgsis f @snoaxaMN A leaksi stifost the eytoplasm(lﬂﬁa:ﬁe ﬁfédlum and results
riQdi c supplenents); Deutscher (1990) "Quide t
in Slgmg?a@ﬁ RGeS Iy ﬂ’é]é]t Ylé?PS*tY NBEhers TRpPderhy r?ﬁﬁlageylt%p ofl%&lds in a

trifu d.her 0 hd SroRRE sGsh_aF%hd
- %jgbeg an dm\ée‘lfi gs enents) Carr ensga%re]cr)ttg % c‘%}‘lg g tpechanical
dlsruptlcﬁr oitetak dove mlmaeDWA pgvl/y@eae i, slomr sedimeraatidramteus fesolids through

viscous gutsie {eglhﬁé%rgggqﬁoégg?ngv aﬁé‘l Iilqulljéil(,: (? Lo é%gga%}on Other than
mechanﬁhpmnﬂ)rc@aﬂh'efe MR RN etyirdbs rtﬁﬁod@é‘raﬂﬁn]bNA polymer In E.

t echni ques al | ow f usi on to appropriate segnents, " e.
coli, the endogenAE gengiendd encodes &oquiw aindenuocldase {motasulse qugludof the

mature oS ESHAES S4B S REEMALEForfof S e e
DNA 1rﬂti§)©l1gd>deok%199&iuc"lé?iﬂlﬂb§ it ah |eﬂﬂo:tﬂfcldﬂ§ﬁ%aﬁﬁéﬂ ItPhAt el Suggested
wi t h Met Chel ate Absor bent’ tlow (ed.) Cenetic
that enddnigireletielyn iy cakolyi sxprgsped bind. aaft ¥ adkemmegletad, (1P9Drfarne 154: 55-

59) Press, NY; and Crowe, et al. (1992) Q Aexpress: The
" High Level Expression & Protein Purification System
RUUntEabodimnent, nChdtiRivaat disulGdeibbnd-pPedraetingoconditidnb@r agents are

expressed protein_is_achi eved by. methods known in the |
requirecs i ORI {onGPeRIET FiBHG @&gﬂ%ﬂ EontpAiAg, ﬂqﬁwﬁs%&wpﬁde m active,

t egh n
soluble \ﬁﬁé{ fioth leOh&dt rlﬁll S 3(3}{ %&gﬁodl ehm@%{l enzéﬂ 4@ ]ig]ol%peeptlde

inantly pro expr esse e ca
protein, rog mgmlemdtl'mmbf dws iaf fobld fintvamoleeulne confhinmaion indtsl active state. In

one emlbogﬂupur € c aq?quggﬁllizgo%ﬁﬂge th wp&éﬁ{pr%ﬁ?{%r%egg contains at least
one intr@iBleoNfAdibaride B0AL iR Whiatlit@bthRN asd BRBapsAHH fbe@e@%agyw 12, 14,
Certain proteins e ressed in this invention may form
16, 18, qrXdair gisire dagpdiidsy - ("inclusion bodies"). Several
ﬁot%ols rg swvtalnefor gurcl)fl at'°1$ft tte'tnaﬁ uritv b
OROTART G T BEEMa ) DR IHEPS, PRTF QDS ARG purity by
standard te€hrigied velDRih@Sn iy Pk @at| Ingluding buesottiigitedbl Atfofiim sulfate or
separation and/ or purlflcatlon of inclusion bodies by
ethanol gpegcipielionh ofcid hexfydione efnign or gcatigsy exrdanes | gromaography,

o) , )
phosphqRpfyiGte XnrBReMAdiy HotroBbbth SinRficiih REfomdodlity.  affnity
chromategmpkyisniokel shtoprtegbply, | zsikeokyigiante 2hdnpasgagies reverse phase

a. French Pr e?%( The cel |, suspensi ogetcan a

chromattsgrrag gcé]m %}gan tq gﬁ&@) m@p@rtapgq]e g}rq Fagispdetergent so?u%lhzatlon
selectlvé PREpHIBH WitlPsucBWbGAIRE a9 RolufSr cHibib, ggﬁipﬁ "ﬂlﬂﬁﬁtﬁ)uﬁﬁcatlon

lysing bacteria are apparent to those In the
methodgaand pthess, Fearg:xamgbmprquks kaving csta@uhe@mokgpgl@b edhe@ton properties

can ve PR el SRR ik B SO R iy
adsorbe€ 3 a Barifedtidd fs(blﬁﬁﬁi dnd the"B¥ed Boneihbe@linis & & Bd&ively pure form.
matter. Proteins that forned the inclusion bodies nmay

The fusgsbprotaimisiiben repowRd bt praymsiicaictviys s agflitian.apretsimear b purified
using 1M1Ing£fﬁm§9' %gﬂﬁrﬁqs 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.
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solvents include, but are not Iimted to urea (from
about 4 Mto about 8 M, formam de (at |east about
waQbes/ogwiosine/ vol une basi s), and guani di ne hydr eciiuseadode39316
(fromabout 4 Mto about 8 M. Although guani dine
(1996); M{dPacdwétcall, Peotein - spriPurif] 18@3np/s1 8282 (E008);End R, SMukhlJa et al,,
%2! enaturatlon IS n(I) irreversi ble and renaturatio
Gene 1 '8

cet-oud e eﬁ’&@aﬂ Soé B9 EfaRIS; Susthst. &dhnidi o8y aé‘Fl "beriodic
supplem@ht!s}"tlbélﬂscﬂgr F]I@@O}j otBin P ﬁ&tiroﬁ ~f Rk QR E}Izymology

munol ogi cal Ty an or bi g}fogl ca active protein
vol. 1 82Qanré ptheuvolables i tihfsesesies;r@olkgaowat alo (IQ%smdsp@riddijmpplements)

et G e S3ab el e T S G BA fr om eo

of proteRephrXiasion pAdutls, BYS| Phainache PiRatawes! N.J WeBid-R8d, Richmond,

recombi nant protein is export ed into the peri pl asm of
Calif. Combinatien withl reconbimapletechiiguesi allovr &wsidmte ayfpropreate segments, e.g.,

a can be. | £ at.ed b S shock
to a FLARGIFER o AR Ruthiath S BEh e P iRttt seavence.
See alsé,hforaédtample), HHEhE (1989 WHefiddthe PhaAL§HBS14:690f M chuli (1990)
periplasm for exanple, the bacterial cells can be

"Punﬁca,t@mqf ﬁ%@bmﬁ@t Rre?fml%vvﬁb Metpl Chigjate ﬁésp&enb dn Sgtow (ed.) Genetic
mneinee EPREME pd It 2575 PR BRSO S op Ty 100
QIAexptdee Tied Hidh CLavel kmcpmmmpén@eﬁemanmﬁemhoSﬁtanﬂﬁQMN, Inc.,

and kept in an ice bath for approximately 10 m nutes.
Chatswofﬁ’ecéﬁf suspensi on can be centrifuged and the

IS&te&ionad ek %Féﬁ@&%ré‘t@ﬂx $2Y&fevelBy MGG R#MWn in the art and
protei ns present in'the supernatant” can be separated
include f r éon t fexampkt  pradi @imsuippssyandaWdstsmpartdoftiop  techniques  or
ech nlﬁues wel | known to those of skill in the art. An
1mmunop1:ﬁ0{p1 °%alt fractionation can separate many of the
THYRBSBPBRS pfodube® Al QixPreséddl eiyalLtas bél @Edoverddf dndMurified
the cell culture nedia) fromthe reconbi nant protein
from theyfredopbaraat cell calburegdyy émﬁ#ﬂué naethodse ferrpvamplem Bighfperfermance
el n fectivel
liquid clrégng@fgp §l1§ ﬁll{{’%ng uﬁ% & Fgl%a g %orpfr r%% urrl)fl% ;éln nsielgls,xeis q,ecesgary
i froteidie Rxpressddi ihatids Oﬁwteﬂtﬁbrbaﬁhﬁ formt hﬁsdluble aggregates
- sol ubij I'ite%/. The nore hydrophobi c afprotel nis, the
("inclusipg badiepRedsyeral piogoee)s awtsblﬁa”@remm 19250 Pf BERteIRT figwn. inclusion
bodies. %gl‘ fe%u‘f'l E)cﬁﬁﬁt:ﬁ Rk q{fsmcﬁlsfo\ﬁpk&ﬁ%s r{gﬁkﬂi&p 1nx9cﬂ{7:ésuﬁ1%sextractlon
rate amonium sul rate t
separati®D Ianxl/Dmesﬁ)cdtlbatoft helusesubodied bandimmption ©f Itlﬁeahest cells, e.g., by

nouvaiGg B SHAER30 a8 ERLYRER, A0 il Se e BSSOLBEL T g o

0.1 mMPAEB] fid ahevi Bvisherhdi eaakudsssionns Q?ﬁchﬁely@&?hﬁhg 20§ passages
interest is hydr o hObIC and amoni um sul fate 1 s ad

through tao Freneh Jugssr Fﬂa@ aatl smspanscmn cemtalset bo dlomugmmzcd) usmg a Polytron

Brinicrfh BB, b ReBistid, Spore PIERERS iradBSa0 08 WyBph Bereria are

apparent ©TBYR G klill AR ERIBE (e, €51 Bahbiodkeuah, stbal; )Asﬂs@osp l’et al., supra).
diafiltration. Qher methods that rel y on sol ubili ty

Hingsessews e, mshuélﬁnabmaéq errebh selsbilisedcangi thatlyssd, cellrsaspension
typ1ca11§3§alé1 db{@%g?c} % Erg e UA nr%ﬂél)l%éd 1nd 1&?% r?lhgtit( rarﬂ'oféﬁ’{% tH:?t formed the

inclusionbbéies ray bsaeghiiredf by dileant dlarytslsp.flﬁlﬁ al d@n@aﬁblb&)utﬁ&ﬁ Kuitable

t.o |30I ated it fron&
solvents include, but are not limited to urea (from about 4 M to about 8 M), formamide (at

least about 80%, volume/volume basis), and guanidine hydrochloride (from about 4 M to

about 8 M). Although guanidine hydrochloride and similar agents are denaturants, this
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proteins of greater and | esser size using
ultrafiltration through nenbranes of different pore
wei2ais/089098 exanpl e, Amicon or MIIipore nmenbraRes)S2088/039316
a first step, the protein mxture can be ultrafiltered
denaturdtionds @bt ardVRiENs1a e dWehitutationMaap ozeurt lvh Rafoval (@A&Talysm for
nol ecul ar wei ght cut off_than the nol ecul ar MEI?ht of
example) g é}%lp& of e demelEaR: allyime erformatien of 1pmamologically and/or

biologicd 1%%&{\1% é)trc;tél{nh Bthef 1t£‘tﬁ Buftis ‘A{é ttoecﬁgs% ?édriﬁtth@art
no ecu ar cut greater an t he
Midredivesy, \AElsg;littssﬂ)Ie td]pmpfyoﬁxelmcmﬁbmmmmpmeams éﬁhpeptldes from the

ot pr 0T e RS B ST 838 o

periplasfN6 OB URE &A1) Qﬂe g&ﬂﬁ%{d ﬁ@&lotﬁebpﬁ{e BARELTEDERAY isolated by cold
protiens can alsO be separated from other proteins on

osmotict fpeclp as iadditipn ito s)tlgqnzm,ethcpds l@gwnatoethosms]gﬁgd in the art. To isolate

h hob|C|t and aff| ands., addi, ti on
recombip TR et BB gt e F3RERa (s b eRituged
to formta@en&I ure ﬁéﬂbtfdaﬁ%‘é @Bl@bp%fﬂ&dﬂh‘htlﬁiﬁb? coAtAUIAR V0% duBfbse. To lyse

of these nethods are well known in the art. It

the cellwhq bagterigspabe sentridugndeandrthe Rellet cen de reww@teégm wm%d 5 mM
MgSO4 L5§ Ii%gp#re%eﬁ% ?c%%aﬁqe f(g) %Jp?{»ﬁlnﬁt% r@% 11?1? L?g@r&% lus%l sion can be
centnfug’dflbztnﬂl&he au}ﬁmitm hl)acaﬂtéﬂ pdisdvied eThehﬁcemd)irmgOpﬁ)t@ﬂﬂpleheﬁﬁ in the
targeted to the periplasmare often found in the bro
supematag‘bganégﬁ, wé%qug‘g@n{h%@st grotens 85 sgraglﬂ)ar wggqtlgp);ec?mlques well
Fr{gaagte to or an increase in the fluidity of
hlowntg?fg%g%f?ggﬁélg menbrane. The rate of this "passive"
Aﬂameall satt fremyiomationncanesepawteomans ofi gleﬂnuwrit@i lyosmfcell proteins (or
r meabi

proteins Iiﬁr%trlr’,\s/ﬂ{gh ah dgli turg me@%éﬂﬂm eecﬁa%g Eoraa plateln fé' -}nterest One
such exlafh%iel 28 ‘b9 oAt il OKAnn&nidh - sllB8O2recbates proteins by

M ocrobi ol Bi otechnol 58:386-392); Toll overexpression
effecthQIV\afvduam tha ﬁ@yunt(c&fgw&)er mthﬁeqrwe@(mrml d?rotlelnsﬂ en grgeipitate on

the baS]el }1? 50 @l?}]llb ﬁﬁ% gaér%;ﬁycg%p}%}% e'p@rggfe}ﬁ% i ﬁ{}%r% likely it is to

precipitié Qt @ivwer (dahaoiiam Qilfat cofidedfafion oahfypical fhitodd Incl¥des adding
mutants that | eak periplasm.c proteins (Furlong and

saturated HFIRAEWH S(ui@@gt)o @enrmegp relutien jsp thafdths . replians smenomygn sulfate

concentkgigjn %%b%t%?%% o6 C r o ﬁfs coéé&%%gsyg Qﬂ&é"‘é?m&?%g g%eerrnostblydrophoblc

of protefis®h¢ presipdivte isTag dhslcaldted hnlegs19O ProtBinoshintsrest is hydrophobic)
Bi aphysj.ca.Ac 1049: 278-85). Transport of engineered

and amla%tl@. shifateds peded o ﬂilepﬂfuggﬁ%aaané P eonenRatiQR sk igrprecipitate the

protein bOififtkdsE afﬁ@ﬁeblgltﬁtgels BB R 88 Butiseshd Be Ef(&@%’ &£t removed if

proper | and active proteins in E col
necessagh dltmma;ougb 1@@8318 FhmileﬁlmraMr @ﬁ@r anethodsi that tely onasomb;lhty of
proteins, YR ool PSR, L noNdp S of FRTE Mt and can
be used @ BRRHIAGBICOIPIRAFERIA AiNIANS. evol ved nunerous systens

for the export of proteins across their dual nenbranes

Teemolgeylar ovaipht ThHeas eecopbinant protsiac et ibsnusedcloutselated it from

plro’ce:lnsI ?tlg%reat %1&21?%6% %%8 Sher}%afgl?r%? Wlb](’lt s élgﬁ\xﬁén%xﬁﬁés-rgipﬁfferem pore

size (fopn@n@u@ Arhicai oF Miilipare naeftgsgesPAda fid€ spa $ieBpdfth mixture can

er menbrane; the Sec (Type. ”}1 at, .
be ultraﬁltered through a membrane with a pore size that has a lower molecular weight cut-

off than the molecular weight of the protein of interest. The retentate of the ultrafiltration can

then be ultrafiltered against a membrane with a molecular cut off greater than the molecular
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MscL, and Hol i ns pat hways for translocation across the
pl asma nenbrane; and the Sec-plusfinbrial usher porin
WORBWRJ0goSaC- pl us- aut ot ransporter (AT), Sec-pl uBETMS2004/039316
partner secretion (TPS), Sec-plus-main term nal branch
weight dfMh8protéifbf Taferdst. UThdFdombinaia ysotb Bl willPassttBidugh the membrane
t.ransl ocati on across the plasm and outer nmenbranes.

into the ffrate, The gilzate camythen e Cmoma&grealé@ea Ceseriheddielgyat hway's.
ﬂ&%ﬁﬁlr&hpg%tﬁn§¥§% Eﬁ l!et téd ﬁJoH Oﬁllg{j g%c}{ém§ QG AL Hasis of its

protel ns across anes 1 n a Ssi

size, net menfayy -ahargel agfdmphcpmmﬁq Lmldszgfsﬂ:rmsfo(r SeandsTatln alditlonakdtibodies
Hol. i ns%} secrete y acr os the i nner menbr ane, %?n .
raised giAS! o PHEFING y SHTerke (IAFBIERREP, 1OAFOLER TRTEEC 28 o thin) BFoteins
1mmuno?ﬁﬁﬁ&i5 A1D6r BBiEheRBAPIRRRII lﬁmirpﬁxetaptait Vlbe apparent to one of
ransported into the periplasmusing the secretion
skill thag |cgrm1w$0gmphws¢chomlubs caf be perfonmedtat eany scaln amldswingeequipment
rted into.the exthacel ular nmedia in a

fmmma%(é:’trdlﬂ Xtﬂ%‘ﬁ&aWB\'ﬁn\(eﬁe&)hma?ﬁ% f4FBct i ve transport

TRl Sra@RIRE hatetdlo gk PEHRing Naeic@l for RPPsdRism ard WRen found in the
partner secretion 3st em a main termnal branch

broth (sgeyEwrema@rPaéerft iNeb EP0 285 Azl), pessitly beeanse iof dampgg togerean increase
in the ﬁsll{l(g‘%g%? "he % e@tcglltxllﬂ?mg&e ptfi‘é nPaHeS| thts h%asc's?&er ’egécpeglon may be

I's “or OSt e |nven can

mcreaseacliy ‘uelhg expidty et metlanishe @k rp@cfﬁbzihﬂlﬁr thee duter Icell anembrane
her s sns_for_active transp

colicin (Ko kb A (159 Dty Mzaw%éaét 067 4B uoD: Sro3 s e (Sholai et al.
(2002) g@ WiBErodf  Bible ngﬁ]nﬁyﬁt r z)rmfo'i]ﬂf %(/%Qﬁ]esé?&?'@%n and Baneyx

temor a finbrial orin. An proteln that
(1998) Rmmﬁmﬂeesdo;t Rugfidh: mwzabetean&paelleese HrAEjn {ﬁmtmmeyt al. (1989)

Bio/Tecljgalonit 3703 s s NS Hpl R L aite B DIBBE Biaghipwe 75: 451-

8) mutaﬁéQhafﬁolQaI@Bh‘i‘ﬁlaﬁﬁlb%rbt%ﬁisctyﬁﬁoﬂé afld ABLtPom (M989) Developments in
donaai ns ferent autotransporters are highl

y
Indus. Aﬁgmblzco Gou é41*&héueals pm@rbﬁeeeg gad LaokBOWY Angl.ynviron. Microbio.

os: 49734300k 6k b B FRAE, RGBT, L RE i igpiosica

Acta 1(m9d Zisegs)adaampoitNef sngieére@eptdtéis ©l itig0 HRfipladthid @ﬁace with
domai ns form an outer nenbrane porin, through which

subsequ@mielosas?@ewgém thyo hepith hpg beacpsed o @wiuga nsepealy. foldesoand active
protelnsgiyt%ﬁcgh A% a&&'%%? agz](ﬁ %86) P-;Qz%zg %%é;e&gzﬁﬁ Igtggafép 15322 ﬁlmmons et

ease nviron
al. (2002l Imaun fMezéz 268bE33-047; Unedadliendlr @i9SPpY. tiadisst. aMe:nblﬁb at 215-27).

‘tg}o the vi r | ence  of a mﬁge ative pat hogggs. The
TeL-pesatite bagiers deve RV RSP UBIFEQUSPYSETRY, fREt g rfPPY) of proteins
across Rl ncnfbril8 (KT Y&t qm Tﬁé@&gﬂtetsrb? sQéertl@d ﬂl%hﬁ%ee BO%the ABC

nown to share sequence honol ogy. S systemis
(Type I)cpmbws}e dh@PaﬁM"da §TgreallD) pefbiviage -and rthcaPnﬂlh‘glr ;ﬁfypcel‘ﬁ)spathway for

o BSSARB BEh R 35055 S P 8 s 1, T

MscL, Rt @1cinB aidie ﬁﬁﬁ@h@l@citﬁn%@@d@@ﬁé Plag@ B mkimbhee; 286 the Sec-plus-
system and t rotein with the passenger donain is

fimbrialf uﬁhph eﬁnexBHPb cmirlwgthtrmspodet AT ebenrpletyo martner secretion

(TPS), %gcgglgg-n%ﬁbtt%ﬂgl% ?r'l&l m/ltfﬂ), Sd aTaCE%m—IQITB pathways for two-step

ur sson e
translocation across the plasma and outer membranes. Not all bacteria have all of these

secretion pathways.
Three protein systems (types I, III and IV) secrete proteins across both membranes in

a single energy-coupled step. Four systems (Sec, Tat, MscL and Holins) secrete only across
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(2001) Mol Mcrobiol. 40:306-13.). Mst substrate
proteins of the TPS systens are |large proteins from
waasls/sm95640 am no aci ds. Al though they are hpgiiug2004/039316
simlar in the NNterm nal 250 residues, which is the
the innel aiePtirhmy afe quasikerfsgstemn MR ITHPP) AGY $§nd TPS) Secrete only across
C-term nal sequences are very divergent. The main
the outef wembECE. br anch (MTB) is a | arge conpl ex t hat
| K i e.
P apbA i B PR R LSl Ens SRl sigmals o host clls
of the iroenBors tcan @lsodte dedadly exforpmdant thecansiceliulentsdiasoraefusther step.

Known [RRBRHEES S0 SR TCPUGE 1y EEIGBBY THCIHb i auioqpsporer & two
pertner #6ichn sykR) o mERNEIRACREAGy RhACd i ORALMERoP Y™

commonly forma cluster in the genone. The targeting
Ryiotgiresl thairade trmespomd¢deintd the pemplhsm usingdghe peapetédnsignals or host cells

.secr.etiaon the MIB are poorly under od. The F
of the i§GEG i Rl EsGRIT B S PHIL R BromuEet Someiarogier siep.
Known fhé¥BAnia@s (Bt lattivel BafshaitrRe BahérdRyPeGBBbAE ta@fdtAndtter, a two
cyanobacteria. The operon encoding the structural
partner seerstion Systesp, eael teinpnglibignackhisyyeraneioriéeibgial usher porin.
. . ocifi i e oc )
S TROIHIRSE, St BASH, 60 SAARELRBEEL AT bl sty
containg drENecpindleS destypasigind psytideh e semtesl @mSsqngecdsmain and a C-terminal
roteins, wth the Sec-type signal peptides. Follow ng
25030 fe3ieg) B IUHCRE BLOTIHE o RO ehgitfsyent pytatgpsporters are
iy IENEASPs il W8 UYL Y e 1 5 AT B i
Followinghsccpgionpicersathe inh@maaubrone betheeBec systent hng eleovimearfdhe signal

.. the usher otein releases the protein subunits, ich
peptide, {5 BmEAE  D° IS PHiER T AP SR e AoH o tegisiobBih the
passengbN8QHAA it Recréh g‘Vefg'éCHf QIL.N2B0LPEFIBDG., 24 0Ees) DRIDI ®NE passenger

_ Renaturation and Refol ding |Insoluble protein can be
domain g gikerretpassd toethg| apeonmenierretentaans e dhelael}l sanfdce. Most of the
tertiar roteip structure~conformati on. Protein
autotranygrspiin g et e e Sl g gdlopeny
TRV @ ariier GetetiGu (BRS)08ystin i Eidi @bl RaftlaPtOtHECAT system,
Ref ol di ng and renaturation can _be accomplished using
though the PEQjeins areaat knewr foehirg spquprcelomelegyr dnbPe system is composed

T S T
passenglryddnmein/bad tterothérthas ax bforeéh. Hotit Pirbtems erdscoddedita thalperiplasm
vy e SRRl DRSS DAL, ORI

outer m@BDRnREIrEMBHHEE Y thO HrR&a IR th8Y o AbAladZ (128oh-Dubuisson et al.
agail nst” phosphat e-buffered saline (PBS) or 50 mM

(2001) Mal a/ﬁer(oéz.i(d., 49:B0G 1B0f Most pibg&at@QﬁoMmmﬁthe TPS. systems are large
o AR5 Sl PO A5 R e s e

250 residdsN@hethl ik BHeAtrLihe MqueRR foF fditRiHspbierd ARk d-NaEinal 8@ ences

glycerol, 20 MM Tris/HO pH 7.4, containing protease
are very|diffr&ftor s. The renaturati on can be performed over a

The main terminal branch (MTB) is a large complex that translocates already folded
proteins from the periplasm to the extracellular medium. The complex consists of at least 10
protein constituents, some of which share sequence homology with the type 4 pilus

biogenesis system (Pugsley (1993) Microbiol. Rev. 57:50~108). Genes encoding a functional
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period of 1.5 hours or nore. After renaturation the
proteins can be eluted by the addition of 250 ni

wommisdazoeBe. | nm dazol e can be renoved by a fi R@i/US2004/039316
di al yzi ng step agai nst PBS or 50 nmM sodi um acetate pH

MTB syStebidon@honll fisrm2§ Olustvt Matbk gerldige. e thi @6nP kighal hdahs nifecular
stored at 4.degree. C_or frozen at -80, degree. C

mechaniepyRfprofginSserstiomby thed 1B gre ocslypmelersiorite that may be

”%ge(s%JP éééte%‘g %ﬁb@%&%&z){@] %eKﬁo%%rgésgst E‘gfi’lfhfne c.Hfs fimbriae (pili) in

Gram-n&3iative piotebogyiia i @raBdbacierial Re GieroA @Q6)ding\thesmbturatproteins
.. (11987 and peri odi ¢ .suppl enent s Deut scher (1990,

of each Hspeian, WPl P lﬂﬁlre%eeﬁfa 9--1369;3@‘1%8&_9, q%ﬁp%ﬂaﬁ(jmtsﬁyand a

ﬁmbriuﬂéifébgcl:iﬁg SuteR ML BGY viRE PRRSn! AT flele SREERR calfUed SRMesized as

- (1996 and periodic Suppl ements) Current .
precursaPipooteims wathi the Peatypie sigBel paptidwy. Fellp GimpiansladufiorsaciRewthe inner

et S e LBy LSRR i
prevent BRJ) defthssediblRlof BilPﬁlQh@ b&ripYRdnh OBl feracdnedetkb&iPthe IcRSperone and the

(1996) Active Protein or Peptide Analysis Active
usher prgfedn eglepsescin Pretoian ubspitse which swbseqrenily gntegact watliseack @yher and

0 , 0% 609 709%
sl 040 P LR B 0" €02 o1 1O

the native protein or peptide that the sequence is
Renaturdeéon yetiRéfolding Furt her, the substrate specificity (kcat

nkShible ﬁpr@h@hf enabk Yesithsl Qﬂtlieﬁll&id 86 Nchéfard Fec%ﬁ&ar?aﬁﬂdv fertiary
protein or peptide. Typically, kCat/Kmwl| be a
protein [stasttire3 06gfohdonor Ps@ein tdfallingf stehe cwat bveuspdotrginecessary, in

eptide: and e preferabl t,least, 60% 70%  80%
completBiE tosbiE PR et FOAEL AR ST qOLEIPAA Al AUSREan can be
accompBSheRBingian BBk MEPLIGBwAGH NG b 18 PomERSAiERcRition/association of
specificity (kcai/K.m, are well known to those of

proteinsg K1 gxainple; the naptein cph de simmbgied yitdf dighipdeaiebfolkowed by incubation
. .ot.ein_Qr _peptide pr ed jn accqrdance w t.h the ..
with ox UG iy PR e By SERR0 Gy bt Rppcining o

refolding BE&it kich Lamsent i onal or standard in vitro or in vivo
The activity of the

assay known in the art. o )
R%C@H\ém@ﬁb ipaafeinr eraualeel boetenaiuead, et shBmpigatbyp sl eging 6t against
| b I5h acty wi f
proph RERLAHEL SO PRI Dk s 11 MRS 00 iy N
Alternativetyrthé pautdin eao beirafokieli wohitesinsnbisiliand ioal laycoirh,| @ichais the Ni

ui val ent activj o the acti vi eneral | y observe
NTA COf'ﬂmi Reusiag p eﬁsﬁé@-ﬁwﬁu@ﬁ gt i SQthadh ﬁ%@a _%é’ﬁeg?)sqeroh Y
Tris/HC? gﬁ b ar cYaing! 98iesR! infBRG:s! 'Iﬁ@srenémﬁti%ﬁtdaﬂ'ﬂé/%é?fo & over a
reconbi nant protein can be conpared with a previously

period cddt nbdurs hetonatAfier rpratirefion the ppeleinsdeansheaeldddy the addition of
tivity. Alternativel the activity of.th .
250 mM Gurpihtale et sra TmpYD bl Raine fapsainshPES o 50
mM sodifLcERRENIY %, biiffer PRSI INACI STRY hpluFifie@ Yotein can be stored at
conparative assay with the native protein or peptide.

4.degreq-§r opfrarayl 4 -8Chdegree- ¢itro assays can be
Other methods include, for example, those that may be described in MH Lee et al.,

Protein Expr. Purif.,, 25(1): p. 166-73 (2002), W.K. Cho et al., J. Biotechnology, 77(2-3): p.
169-78 (2000), Ausubel, et al. (1987 and periodic supplements), Deutscher (1990) "Guide to
Protein Purification," Methods in Enzymology vol. 182, and other volumes in this series,

Coligan, et al. (1996 and periodic Supplements) Current Protocols in Protein Science
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used to determ ne any detectable interaction between a
reconbi nant protein or peptide and a target, e.g.

woebos®syIan expressed enzynme and substrate, bePGEAIS2004/039316
expressed hornone and hornone receptor, between

Wiley/Gr¥dpeeNYe 8. R6¢,iHredih RPuttiicatibh Jehnidies:. A@iﬁﬁlo@tﬁq&‘)&é&ﬁ (Practical
can i ncl ude the measur enent  of col orimetric chan

Approaghy 2riesl (IPBhPIeRaRgRY); Lt diqllagetitat, Pratein Mesheads, gley—Llsa Inc.
(1996) changes in radioactivity, changes in solubility,

changes in nol ecul ar wei ght as neasured by ge

el ectrophoresi s and/ or gel excl usion
Active Prefetvorslepiide ghabyylsat i on abilities, antibody

ﬁ&%' blodiky cAP $3YS aséﬂéblfﬁsac%lvi@%faﬁsfa(ﬁ 20%S - 30W or 40%, and
addition, in vivo assays include, but are not Ii'mted

preferabiypat laast é9% 0%l et &%, mdyraostlpo@?mbly atldasic8®/opP0%her 95% that of

Pseudononas duc rotein or e in son
the nadip TEROHT BF Deick Haf TP s&Ehbe AL aRRfd, B8} o ESRIRE, i Fubstrate
spemﬁcﬁ? Rkéa ﬁ{m)elsgopt‘ihﬁiaﬂiﬁtsugﬁbrﬁlall'?jhﬁﬂlﬂﬁr it 16 REHVOIpEbRin or peptide.
| ance, change in blood clotting tinme, changes in

T}’Plcaﬂé’L ](%t/lﬁlm Wsléb@ @ﬁ #ra A0y HeVo; eroih.i that Ocﬁtheawfaivg Bipiein or peptide; and
more EGHISDSE1cGERTIEUDY, PR Tl BB Mg PR g
measuregs)é pdﬁﬁﬁmﬁd poptidbiedity eabsdbistan bpdeifidis (R.. K Depé Wil known to
al]lows for a conparative analysis to the native

those Ofﬁ'kﬁ}c]@lﬂﬁe #t peptide so long a s such activity is

Pire 4t f Al @RAtdnY Prdteint t &

produce Tn {%e prese% Fﬁ&gﬁ ﬁ%ﬁ'3hﬂﬁ%e&é§§§%g%ﬁ'ce\Nﬂhthe
present fiven@adm bitopnthe mbasm:ddalt}e amy prot¢inspecifintcenanitiomal or standard in

et ween t he n_or_pe d Iecule t hat
vitro or Ly gy ko B d i TR HAVEY OF Bier Sepaqsapiarogiogd sgereted
recombiBbRPrét@frforPepBdS MBI RRIpafid FHIe 1R BhAty HRhBVRYrebfding native
the native proteln nornally i nteracts.” Such assays can

protein ttg pdetesiine ivrhethed ethe w@cm@psntoprmmﬂum@ sitestamtiotlyi imilar or

cquivalgh iRyt I TR BRI G RETin R Ml PR Syt Mider e

same or¥Bhigg phesioR@ital@indiont.he bi ocheni cal consequence of
the interaction with the protein and the target

Hist astiviite of the gespentinpt prodein jgan be pompaserl Weh garreyignsly established

. e e it
native ﬂgétgf;?p {)Q?&%’tlﬁi@ ng%ﬂgﬁl,% %&fvgt\{l, ét&%ﬁlxﬁeﬁ g@%&%@v@ ﬁ)rf ther:] gf:cjombmant
protein bBZpej:ﬂ&B c@n I&idkﬂenﬁlheehlm & k8fdljandous, loimsunstantidRy :si@dUaneous,

St ewar I1 (1980) The Interferqgn Systens.
compar%me.aﬁ@arwwheaaﬂvwmla O% AEPtIdSy 0B PRGN &Y Wiro assays can be

used to Eetem%he ahy akitdGwlk nﬁlefé@ﬁlorﬁget@%ér a ré\@%hﬁ)%nﬁ %&%J&pn&e and a

Laboratory Manual ", 2d ed d Spring
target, d.gblatatar gn Iéxp@ss,ed&mbmocdnd dupsteate, Fbetwfeml cmswddlo'fr_none and
oo S b SO SO AP B Bt

the meaB@fefRht oBcolorin@hét ShanPes, K r@ﬁﬁ@faﬁ@ﬁischa 8g1—398c7611 ﬂéatﬁa‘bél@ r8belling,
al., Protein Expr Purif, 2): 92 2000

changesKg dagiaacivity) changes ig; seblbelﬁy, ngemaanlacmar(wg%) as measured by

gel ele%%@@géfi 5 a(nﬁg% S)g;glr ?e]%dﬁ%{%%‘l >P§8§PHOH’§§ ?x Babé 1tles antibody

specificit? 8ss3 05/ sukbh s (FI998) assdyVadte. & a(ﬁhtlon Gebivo 48sa3R -15&11&163, 8B hre not
Proteins of interest The host cell can be deS|gned to

limited g, peeays ta detsshrBYTRIAgicyr iestsnolbthe fassudronarnpioguesshprotein or

peptide in comparison to physiological effects of the native protein or peptide, e.g. weight

gain, change in electrolyte balance, change in blood clotting time, chan ges in clot dissolution
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be of any species and of any size. However, in certain

enbodi nents, the reconbinant protein or peptide is a
wohersageesi cal |y useful protein or peptide hi BOWRS2004/039316

enbodi nents, the protein can be a manmmalian protein,

and the ﬁmlcamnp h@uga:nmréepbnsé Wepknllyand; Gamrber id oo axaEa be used
growm h factor, %tokl ne, a chenokine or a bl ood

to deterglrugﬁ té\ie@cu%gatp@&fﬁeb@ Wowp@qseprﬁd@cefl TembipRnt pagtelpor peptide
ot ei
that allogxégtﬁfle% g&ﬂPérQ%gcar ﬁglwﬁ s‘é}ﬁ%ﬁ%{ﬁﬁ% Pfoq?elh Egpgﬁfde\és l@t{gr LElsBetPhctivity
is assayplept iAdermhtieslyntite proteins de;;eptslescpﬂidumd inithepdesénn invention can be
codjn yence. I n cerfain enb nents t he
assayed gL FOTERES PrgEeie PrgRtipe B%tf’r&%“‘?ns 9w iy FPigip gegpeptide and a
molecule QB rfok‘xﬁﬂll}5 HtDact® withe®s ptdi@h o ?é?lden el é%u@traf‘eeéﬁtd'cemponent
enbodi nent’s, the recorrbl nant protein Or peptide I
of the sggqat patbwey thet the astivesprotedy ndrdallyGnte8®is. 4Such5®szq,{s Q@Dtyplcally

1nclude1‘:i‘lg€-f st%gqa gt a?rg‘plgngte%ﬁ .Pé‘gtelilﬁ‘g%g‘%@’%&gﬁ@ anHgg on?i(%ions that

allow tﬁeﬁﬁbﬁirﬂ bePeptidle Wb GhebadciORTh kit tﬁr?’b’ ﬁiohémlee antﬁ@@t@@csth%oolochemlcal
onpl et e nucl eoti desequences of nmanmmal ian, as well as

Conseqlﬁmﬁﬁf theyiviergcticaprith Bepuetriaasad t%ﬁﬁamt melequlsequences and
gg%?es E E?rpbtp ﬁ?ﬂ?edac 21‘%{41:1‘1J 2 nﬂrc% %Eﬁ{l > éézlevlti §&e 4 descrl ed, for

examplé, fifi Blalpht Poh, atab (339&1() J Hﬂmﬁ).bioallﬁed 858 onB&RheGAr(Uss 1)17] Immunol
troni ¢c_encyc) ogcﬁ T:}t i ntegrating information about
u

l e
127‘10‘§eré§,waﬁ4dw i esINEEFHEPTON S atPTHiSHI Vv el oM denna and
New YJrk ookt #EHZ IEang al. 089828 Bisd%Y0:5%% eNcRcfPeMni9A Laboratory

Bior nfor NBt i
Manual{,Had ed./ CbldoSpIﬁn:g Herbor dsbcweﬁozy‘rﬁmss a$aniirbalgridsE.)F., Fritsch and T.

Mamah? lrjtg eohlggg @fﬁn&d? gg{ {X’%ﬁbo?é?/ga g}gglszo 191b ie%:iurfz?rd Cloning
Techniduks"D P[Oﬁ&‘éﬂﬂc@bssagefé‘éf eyrhyl, l&mﬂ’rA tft‘ %%l%ahgm AK Patra et al.,

Japan ( DDBJ, t p: /7 vww. ddbi . ni g. J/;addltlonal
Protein ﬁ)@é?uﬁ’lzﬁ; 18): op/nré& B (b@O%nKnéam@leﬁ alsedjuBmésml RO Udie5-1472

1550 RN B ST LB RS o by o a5

Cell Blcﬂhusm 07-BUS. @B9KS YV 4 8 APCell 43O (ogs)ht M ) . Exanpl es
of proteins that can be expressed in this invention
i ncl ude nol ecul es such as, e.g., renin, a growth
Proteing g dexest | ncl udi ng human growth hormone; bovi ne growt h
Tiloe hamn ecl] garobd designedon express eastongbihan pesteina paptige.oTtese can
hor mone; yroid stinrul ating hornone; Ilpoprotelns
be of any) specieyy zmdr%gv fize; ﬁ@bﬂerfﬁa . GSH AN PMR0qERe T, U KRy Rnant protein
c
or pep‘uﬁé ™ mQ) 2%{4@1{:&2’[1%&?{}1015@0[1' ﬁﬂ%‘r(ﬁ%ﬁellrbﬁlpfzeﬁﬁaé gf%%%ée %B?(Lﬂga%gts the protein
can be adhmnmahgn pattios for sxapiplais hmen pxoteufn | dn@,cah hetfor e}iample a growth
t e fa a d %
factor, & (SHIGp. f PR vk SPadorp s’ AiGures it grotpigy or peptide can
be procd¥déd il Aimndar @&k to ﬂh@ ABtverb Rt @q;epuae Phasfthin @eRsbdiments, the
activator, such as urokinase or human urine or
protein of Pepiide; Jess it dnetido geactaiéent vignarin( the paglinghsatrssion; In certain
embodnﬁlgﬁt?r%la@ COE‘l r&géﬁlgbf ttél 095%\@@3 %%&I& Qlan 1t()Hﬁgrless t?hr éD » 9T less

i nase; a seru
than 308D ¢hsias nwmusaﬁbtr@nﬁélbs; mhd'lnecéfhbllnelﬁﬂ mRbteindtipepliddgs a peptide of

at least 5, 10, 15, 20, 30, 40, 50 or 100 amino acids.

Extensive sequence information required for molecular genetics and genetic

engineering techniques is widely publicly available. Access to complete nucleotide
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substance; relaxin A-chain; relaxin B-chain;

prorel axi n; nouse gonadotropi n-associ ated peptide; a
waiers@isdm@mB protein, such as beta-|actanase; DnBEEUS2004/039316

i nhi bin; activin; vascular endothelial growh factor

sequenced ¥EEnmaliaseptvadibas bunha| FERESCONANqubiites, alﬁﬂlﬁdi 8¢id sequences
integrin; protein A or D_ rheumatoid factors;

and geﬂ‘é‘”&%t rSBhi der aé’?'@in%chﬁ&@ br GFBaNks i \iéd Hsur déRJepha«sldress

_mwwr OAH@lrﬂ%th %nforrﬁatlo ’Cﬁl‘? als P tfeNgBt%ﬁled from
-6), or a nerve growth factor suc

GeneCardsGranb elecaoniucomtogpibpmdw( annegraang hmrﬁammlop hgbduhicgeney and their

ot S Bt TS B e Ryl S oge s

Bioinforn®tie andltt%Egomﬁpfhg@iEWeleﬁeﬁwat&.if/@a(faé?f, ( EFdieotide sequence

transformng growth Tactor (TG-) such as TG--alplia
mforrnatlam olcaili@e balse rabtametidn gfrd@Fthe TMBEGF N)-KJJGOT@ StrB;enéEGDdease (

sulln I|ke g h fact and
http: //WWW ebkac UM S(| MaE. at('lg?r}h n PEE Ilepan (DDBJ,

http: //wwlwrkﬁ& hfirddlike aﬁﬁﬁﬁ\ﬁa{\l Eiodat fOF ikfoRAatie ¢ ShfHondeid Qauences include
proteins such as CD-3, CD-4, CD 8, and CDI 9, ]

Georgetownytmptﬁymn@ﬁonnatloasr@iﬂuﬁ% stebsige (lafey: JAQIERIQWAE
andSw1s§PHﬁ R & é‘}o g%t—o h@rﬁ ), oan ' nt erferon
suc = P ) nd -gamma; col ony
Exdmpted of progidsathhtaras bQSEﬁl)essed 1g. this NMh&ofion @G\Isde makdules such
G CSF; |nterleuk|ns(ILs) e.g., IL-1 to IL-10
as, e.g., ZFRIP. PEROVIA RTRSET: Belydingx haléwa. gpwits formeng ebqvine growth
OhSrmdidr E S
o SEARLCE i LAGKLTE AL RERUSLA ofSRY o simining
hormone,eﬂmmphﬂelna p)dFaInt1tmprsfr1 t mesulin D3\-ehais] omeylirt erhpim t proimsulin;

hom rece ors re.SSI ns .re at or
thrombopg}e tﬂ]iwl ‘glg rm?alef calchanp 9531{) ; glacagon;

clotting f§<§@1\ée§u|cﬁ 2 dfa&@ll WB@@ 'ﬁ@t%r IKD tig@fet ﬁbtrc‘)r eﬁmlo%mll%raﬁ&e factor;
protein or peptide can be selected from|L-I

anti-clottipg |factors |such ag Pro@in ;- Arial| natGieticl fagor; |1ungsurfagt@t am_am:mogen

activator, Eill_c% 6ds 1Ifr|Ek11f|§Se %){h%gﬁgﬁn%%eolég%tsﬁ_tyﬁﬁ p]I'\lﬁnil_;nogen activator (t-PA);
bombesin rifdaiROhehbpoiet h S, tuMoeSiecr@diatRt@talsiRr hvEd-beta;

growt h fact or (PDGF), MSF, FLT-3 ligand, EGF,
enkephalippge; o%l sertm gplum fsichops (Inmmn segm  glaping papllerjan-inhibiting

substance:?nsu | n%zl %}em,g F o(ﬁ: uﬁ TEF %:aérrl SpJ(': Sélét?l’n, Flgl}slg’ g@%{_i_g%:p;n@a%omated
peptide; humidrobielc pestein, kauti o4ss ber-lgctamadds, Dhysep Hohibia; r@cnvme reggscular
endotheli%T WH’[ EaaCt gYS@{?/)Eéyeptpmf)@f hé?r?ﬂ%gls g]égl%gl%lo qrc]:‘feqlﬁls a1n1:egnn Pprotein
A or D; IlhELlﬂthmd Fko; o ﬁeﬁﬂgﬁ el AAbPLIAr 4 framl Rrived ln@mtrophlc factor

i ary neurdtrophi actor (CNTF); oncostatin
(BDNF), nelllrbtrbﬁundt; -4, S8y ; 6t®éTr§f DT, YT-gr ontNA-G)act @ngrvé grogvﬂ;l factor

such as N SoropPangsarTioe TSpATOPLY, R R 4 i Foplert (CT-1):

platelet-ddiiAdk; oﬂlNE‘é’dt&hQDm@FﬁbﬁiM’as THERE Jsa&h aQ aFGF and bFGF;
chenoki nes SBCA | /BLC-1, BRAK/Kec, CXCL16, CXCR3,

epidermal-gpmwiR /fagior (Bah)atersiormieg sxawhoaapr KTGF) sxddessTEFsldha and

rar-p, i EAPI G, TR Ao oo T NEARS: iy Suctr-

I and -II (YOELISHGRAGH-BBWes(1+3 )-IGF-I (brain IGF-I), insulin-like growth factor binding
proteins; CD proteins such as CD-3, CD-4, CD-8, and CD-19; erythropoietin; osteoincluctive
factors; immunotoxins; a bone miorphogenetic protein (BMP); an interferon such as

interferon-alpha, -beta, and -gammaz colony stimulating factors (CSFs), e.g., M-CSEF, GM-
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MP-1 Db MP-1 D, MP-20 GROD, M P-3D/ Exodus/ LARC,
M f - 3/ Exodus- 3/ ELC, M P- 4/ PARC/ DC- CK1, PF-4, RANTES,
wEDbis/08FWRC, or TECK). In one enbodi nent of thecpruss®an3izie
i nvention, the production of reconbinant multisubunit
CSF, andr GICESFjSintéﬂeﬁlﬁﬁ (I@@ﬁ d)g a-h Q‘étHﬁﬂj | an@ifHERE ﬁﬂ%dﬁSsupero}(lde
Pseudononas is provided. Milti subuni t protejns, t
dismutage; nlell e,rﬁ?ﬁpécgeeelrfaqe|%eb%ﬁm¥eﬁe}r@a Saeryneacelerimgi factor; viral

antigen BO& &, ¢ eyy Ch bl%lBHl'HfI the 1DCERRITRY trhiBbH ol Hsmmg
nor e é ({35@ dIﬁ ?

ubunit e sane ent.
receptorex adijpéssinsy meQy@rMemy alhmacmhd?.p andréragments atfemly of the above—
dsing 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 or nore
hswdpoﬁﬂ% Hfl¥Ss. The protein also may be a heteroneric

1R REH8IerhBYliH 8 th ro'%em oft gyeﬁmd@caﬂbe Slecld fdn 1L, 10, 1T

or nore subunits. hul ti subunit proteins
1b, IL-2;, RlcBubled, Hetclptorls- '/I rib+&,ldlL+9g DLdﬁ Brhahdbt12; Hedpelosts IL-13, IL.-

15, 1t e ARt ot or et Rpl PR e of e HSE, MCSE,

platelet dehilfedgE@Wh Ftidrb@B S, MY @ANt-B oavd,f E@BMER0Blast BroWIR Factor
I nNClh udl n

FGE; ooedng, KV, pol yirerases, and DNAD 4&55?5281%35@@@ FGE- 7)
o , d
insulin- Y SRR fadiS B OTUESHL P 16T Q0P RLAINS o ROF 7

Lymphoe@shﬁ);l news tgrovihl fuders lfel., ANGEF)n oddciiak éﬁﬁ)tﬁeﬁlah@’bﬁvltlefactor (V EGF)
teins, such as al bum n, Jincludi n% human_and bov

interfordfsiy i N AR AP N e TRHAROTY TagHEHLA); Filiary newrotrophic
factor (@I@*l"f: Y; '69!:(?8%411% stBARER FARLY <§r(r:eP§1I tpc{ﬂsfb?lﬂﬁig n@@\gthofagt%fs (e.g., TGF-

coagul ation factors, conpl compon
o, TGE- ﬁtwﬁﬁﬁw 6@MIT®E-B3)3nﬂ"WFe suphifiontlpr &.g.prIdGHEONFSH14, STALL-

vnesP e @SS Ak FRARIS) GO dnty FRFSPL 3h a R apsr12): or

chemokPRb a(B@@d/I@E@IH ERMKVKE@ CNL 8, hexx GRAPEBN AL 7871 Bt € Eotaxin-1,

ns, peptides, fragnentsthereof found prinarily
Eotaxmr?nﬂ\/lﬂ’ﬁgizb E@O@%Z/Sh@mﬁ¢%31m@®mtmlm@&odpm HeIC-1, I-

vac, PRI BSOS BIRMOBR RNE BRCE R A rkaShcraion 1

Mm-ln,nqnudnnmmnemamm- TR 3 SERpRING/E AR, MUWPBIExSEiBIELC, MIP-
' Lawn, et al. (1981 Nucl ei ¢ Aci ds

MPAR(%@%SEKEHSF -8; MME@;_S@FUTAR@ pURBRK3er um transferrin
I&Bﬁ%%r&?%@%sﬁaeﬁ trlllg ?@s&%ﬁﬁ%ﬁ%@lﬁ:tﬁe Pﬁ#ﬁ@no Sfreg&%bmant multi-

subunit i preitisi on peptikes pbsy dilbbstocelbfof T dhe ospeties mseedmyams ier provided.
co- factorsglg%/ga host ceII of the species Pseudononas

Multisupynit, prodeiah any bg\FrgregsedTRsludR Aprozuegig nd dstefprghg proteins.
The m1§t’fé%§1§§ ‘i)gotblﬂs trﬁ'éys iR NRRdvE Bt rhcﬁ@l LBEniRUL A Ray ‘% the same or

[imted'to al dol"ases, am ne oxi dases, am no dcid
dlfferenbxlFngeapleaélpavmtamesqy mahmpmmdemotngmmng 2,3,4,5,6,7, 8,

xypept.i das car box ester car boxyl yase
o, 10, 1 £ 2 H4FS BiEs Aoe BRFR G T G e Bt fleng MRt liding 2, 3,
4, 5, 6,SYN8,het agerl, 10y i dhbre OiBusyN tREDIary AREASIANK | HERs include:
dehydrogenases al cohol dehydrogenases dehydrat ases,

receptord izghiirgisashariieh sepgrintss extracelwat makraduetens duludipg shapdroitin;
collagerEy%ﬁﬁémoédfﬂg{sqﬁglﬁdmg MHC proteins, full chain antibodies, and antibody

fragments; enzymes including RNA polymerases, and DNA polymerases; and membrane

proteins.
In one embodiment of the present invention, the production of blood proteins by a

host cell is provided. The blood proteins expressed in this embodiment include but are not
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gal acto oxi dases, gl ucose isonerases. @l ucose
oxi dase ycosyltrasferases met hyl t ransf er ases,

g g\VOBWEHBﬂDhygﬁa%&§ nucl eosi de phosphoryl ases, PCT/US2004/039316
oxi dor educt ases, oxynitil ases, peptidases,

Q yIt asfer rOXId se d to .
timited i GEASRIbIERR] RGP RS Py RO R RERE RN ACE e PR gl sFasforin
recomb@ht \tRhOfeirir ki makeules, eﬂﬁptbgislﬁn, Sibr@pgekiands ether coagulation

cat al ase, superoxi de dlsnutase Dnase, am nQ acid
factors, hy@pg]eg@gts CoRIpgnENtEs @tgp‘gl@pg,lg@gmsarﬁnagﬁ9 d)(l'lé.ﬂ‘&@é%) precursors of
substanG%rﬁgﬁ?ﬁg%@%ﬂo%§§s%nldﬁﬂlg m | gs{rl]l'iﬂ %Pf‘tgelﬂ? pa?lklnglobulm including
alpha, etarand gadaseslobvdmt asé, othal typsse of puate dss, paptldes and fragments

r abi nof uranosi dase In on odi nent .of the present
thereof ?Wgra%ﬁl Iy dp éhepﬁsa‘i OF FIITBAS ; oD ABIRAARS STPGRess dpymerous
blood ;Fét*an{sfﬁengéeﬁ%ﬁ ﬁp&%&f dal ks, @%ﬂd@w 1008} @;% " Biochem Physiol

fragnents or tions thereof by a host” cel
106b: Z(Bpklﬁ)ssclﬁémgdhﬂmnw deidssquene fior livenaprsexning elbumin (Lawn, L.M., et

o. o8 BeRie oo DnPisth 2o G LI L alf B Sty R (/28 7. o

al. (198APPMRENLI Ao §biNUSKE R 7620 86 S can be a pi ece of a
articular anti body. The Fab fragnent can contain the

enegembasiimentef the presentriavendipnf tha grasietiomel teepmbinar! enzymes
or co-f%ﬂ@s%% { ghéns% %?Ll %ﬁfgﬁfebsg%fqgs 65’35%19 V\%ongzp ?‘M&E scg}gn}asnf)rowded The
enzymeg lafdl bcﬁ-lfsiﬁorb exystessed n thixckrigh dsraeptdinudedel ot atehﬁ)t limited to aldolases,

reconmbi nant proteln or peptide gan be a native cod|%%
amine %é‘%é%ﬁné@“f‘b%ﬂ q pgl ?SSF’gaé?aIﬁ‘ﬁF% i PIRC dent pnzymes; cashaxypgRjidases,
r |y di S a
carboxfitclas BB EuDELIRRED naleRrRal DHADSOHERGE &) Fhok® ymmobydrin
synthetases, @gzsteﬂhlmwrsMSesmuomtboxgﬂafses debydregempts alcblyol dehydrogenases,

e G A6 LpRer 2 ch i Febopd e B A B e

galactof® n%@cﬂaséshat glh&sb| tlsﬂﬂefasgﬁveglgg@s@ CoRiRhIMCt etk ilithderases,
or wil be inserted into one or more vect or, iC

methyltyansferasasn  bigriler ahgdresesed tualeosidhe r&wp&v@gﬁam, hegidoreductases,

..cell cleicg acid ofr a | eotide s

oxymitiffis,peamtiorsh SESUpRbelebib R b ThialBa Hpgeuricaty

active palypapfidd, Yissie! Rainliflerdnhrtivaen iedlisasatreptdiasd, smﬁol@m@ catalase,
that can be expressed by the selecte bact eri al

superoxidepdlismiase Rease, aeino, ack hﬁ@fﬁiﬂ&@%(emﬂarﬁém@; agpdohydrolases);

carbox@éﬁ%@o g)g'ot%ﬁ%? rtgﬁ ltnf éeéps ﬁ%%géidlﬁlﬂréfmelaln collagenase;
neuramitadnge l'aamseomahsmamcperse,t zeudmrabhndfuﬁahm@senb odi mrents, the
rotein_is not found in a concataneric¢ form. but i
AR GBATRRh of TR Bres oAV gRale aradushon sh gpwnban%rggsmgle
chain, Isa% td él{d/&%llfdh‘éﬁ‘lt dr@i‘Boé‘i@é%PEraérﬁ&RQ Bt bbx@i@ns {H%re%"f 'B?ra host
enbodi nents, the protein of interest is a protein t

cell of jtilge ammasePwd@mt)mpe‘imwc@zsf isopnoaidledit aosmgle-abmutantlbody can

; 0C... I n.ong enbodi t.he protein . iye at .. )

include fROtigef RS ERRDE PE Aihoies of 2 el sty Hitaedt Boffpptice chain.

Fab fra@ﬁ@ﬁt@ Gbah Bbehd Plece rof%%ﬁrﬁ&ﬁalt SIRERAL Ve Fab FaEMeAScan contain the
eratures over 65 In one enbodi nent, the protein

antlgendﬂ n&)lng sitesThedFah frgsment war leantaing Zachainse adigh chain and a heavy
chain ﬁ%&rﬁ@ﬁr aIthlésreeﬁagments can be linked via a linker or a disulfide bond.

The coding sequence for the recombinant protein or peptide can be a native coding
sequence for the target polypeptide, if available, but will more preferably be a coding

sequence that has been selected, improved, or optimized for use in the selected expression
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fron13i'gt 20 to about 420C and/or is ctivated when
heat e high or extreme tenperatures, such as
P T o woenpasews 68 Jblier 650C, is, or is substantialPgT/us2004/039316
honol ogous to, a native protein, such as a native
I l.ian, or h .otej n and .no pLess from ..
host cell'nuc et algi é’%’ gﬂrﬁfg%sﬁzrég ?rlree r%eggftg rlr;re]ﬂgétn ([Jt ﬁ? h(g(%r? r oﬁ% é’ pas of a
Pseudombasn§iecies aith V& Pr ghtssternsn Rhef anefspstansehilt will have been
derived from anot her organism such as E. coli. _ In
constructed wrthingriygHibedptested i oBg St 1BPTP NRROR @Feéw

idlthgn bg transformed
i ' didlofi@he Ehi EHAENSSA

o e GAELUIES AP ALCNLBREke 4B OERENGRy e RIS o
“expressibletfoar’ eealsanictaidadidoha palysudedinidithe oortdiheatadalit bhe gede that

tar i ng sequence is. operably linked to the
can be exe%?ﬁ%givﬁ%feﬁﬁqbﬁ e e | Stfﬁeﬁ_anot her enbodi ment
Int Qe Riferttf Ghé GR%eiR of BEEELHiOdr i afdtadtRily3dmologous to, a

) au_t otr ansport e_l‘, a tV\D_ part ner secr _et I on system a m
native proteing ench amb ntive olangyaliag mrdrunzanf protsit. al Inuthhes embodiments, the

protein i%géti_ @gﬁﬁf aggcgpgﬁ%%ﬁlc gpéﬁ,aﬁ)u %ré afr{kgé ISO% §t7i 3" ggcretion signal and
optionallys Gigdefmunes Flrries sRSandRe rédvghigiohsecr et i on si gnal
peptides were characterized by formation and
Ine;&gﬁr@miménn@ms, ae Eotenpd interashisi awroisHoiygH at apdive(abpdempperature
from abofif Qb nc? at%‘é&t‘@?’%f 9E0Q %nB%rﬁéﬁ?,l #1 otg{?)ﬁ i5 %gﬁgé b ‘f)ﬁyﬁglogical
SIX 0 € expressed fusions wWere ‘Turther
temperatizBaaad tierinzeivatedheheal damadeo shigk dro¢xtich@e stegipatatures, such as
sequences, for the secreted genes identified as PhoA
temperatufrﬁ%‘?‘@_ﬁ@\%s deduced by conparison to honol ogous
InPéft &hﬁbﬁlﬁé&mhgy?ﬁfe}np %H%?iEP fb?'g?rotgﬂ e CisFRGEAt a temperature
progran1zwbnne t al (2000) Bioinformatics 16:
from abotd 1207 4@ ) aboTh ed28C eandageiss irtagtivifted hwhepubabiedeto high or extreme

temperatiseb SRR ECITPORGTY 016 0o Baperirgnat i sBepepisdpy g native
protein, sGEIEAY 8 Raliemindfihn SLHWBRE Botéh ahdl ROPESHRENR. frdth nusleke acids

of the signal peptides were analyzed using Signal P (a )
in concatgmriodeen;prryigthgrnrbmoteanangs i pative pramaterdnsk.giegrescens but is
. eptides; availahbl.e from.the Center for Biol ogical
derived BRFE I oL S £ & Techni cal Uni ver s1 1y o
InDRtHER I dmbotimbiith,p tHe preiabshel rokicser Misoe sdchidpe ahd®/ additional
. Also see, HNelson et al. (1997) Protein Engineering
targeting jq9quenge, [ FHPle s saguencesthabtagethithy p1otin e hesexiwesellular
et > . ti . .
modiumm. . bl eiRpANR Ak okt B HER sLAn L o WpeRit ke to the
carboxy-tetriaiig ef theypivkdibl - TCknodina | eypshioglimént athp rpomesia ddclides ®8ecretion
. rotein(ssee Exanpl e 5 bel o This informatiaon i s
signal forggnsapiransporiesp &V PR SETRUICTh SYSIRE- & BAIR HIBHBA treRdhgystem
or a fimbRAIQALBE IR0 anal yze whether fusion proteins were
produced, Western analysis with antibody to al kaline
phosphat ase was carried out on cultures separated by
centrifugation into a whol e-cel |
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fraction (cytoplasm and periplasm and a cell-free

broth fraction. O five strains for which the site of
wone@rosss was det erm ned, four signal sequenceeT/US2004/039316

(putative azurin, putative phosphatebi ndi ng protein,

putative periplasmc lipoprotein B, putative Fe(l)

bi ndi ng protein) produg

f.g8i on protein of the

expected size, and one

putative oprE protern)

produced a protein about 40 kD smaller than predicted,

Examplﬁa qF de gg;%gn Z (e
R N ]'Zuo?«ék%

i ndi cate that t

formatipie pred e¥poessionsf PhEACHF @ikélm@'

esce

G n t>| nd'
2SUSIS SIS YDUOREN predi cted.
>7Y5SS echyﬁt@ﬂl sBBl%ﬁoﬁ‘ §11ghé’l| ﬂeﬁtlé&%éfé bﬁaractenzed by

ne Si gnal uences transported the

phatase (Iﬁéﬁ);ﬂOdmmsgtuence-

senomil R RRLTAET are SERER Gy o PEERp R Mo B ERELE e

charactédzedm no aci d signal sequence of phophate binding

Eroteln (i,e. including Metl) was fused to the %aIZ
BFVlngé%é siteyEar Hhe signad seangees Ser0he praketed sems adratiied gsRizoA

ﬁlsionstg&?ag /dgr ct%g%tyh eﬁ%%]qioglﬁé hélglglé %h@?&o{e@nstiﬁlﬁm ér @E&l%lg?nonads by

US ons wer
the SPScam ptograh @demse eJiaB@OOb)eBhobﬁbmtzcE’ﬂlﬁrSMléﬂH)bT hbdﬂdmgage site of

in secretio r-gal 2 Hlst on Nucl ei.c
the Puteﬁeefﬁilpggr@ma@s %%effﬁﬁbwr%ﬁnsa{lgo sigmel e @ﬂ%ﬂéaﬂea?ﬂ f;isggnal

o 1SR o 08 MG o

peptldeg gr@recaralggéusmg SgnglPa(agoﬁwaretmggrgmjoawlym@oﬁmmtwe signal

.. ace ct gte tct t Cate

pept1de§; gaézalg%)ge ﬁ‘alél tg? é‘elétargfog %@olgg)ea HUSES %‘%&y éfggg tﬁe?'gecg\%al

Univerdi@®fadnnthelg at Bitp: AW vw.atis. dta akAeicd99igdd P/ JCLLs8 8¢e, Halielson et
aac ccc tec etc aag aat cga gtc ac c ata tct gta gac

al. (1994t §rateip Fagpeardng E&d-& tla spme ceseg, zasampbwn@gg squEee \g@sglsed to

further ggagaﬁgizeQﬁ%dg@tg[y%ggqegsg%lagggptlt € h% & caget %fo% {;:lg Vag
informatiaa m@b&@@da@g\/[mlap@F Qﬁaﬂysh@@f agfocggéd ﬂﬁfbngﬂ&elﬂgﬁee

tea c age c gga teg gac ate
EX&mP]@égbeg‘?g ﬁhlétn% %%Bﬂsgréﬁe%%éb%%é%ggtgg? ct gca tct att

Table 6 ggﬁn%ig;és @fﬁecfﬁa@te?n? §ecglg§m?§§nt‘ag?e
gheinghcidga t cl

sJCC agt—ygag gut
ag cag aag cca ggqg

Idenﬁqbcc agt 999 gcc cca tea agg tlguﬁﬁém
gdg aca gat ttc act etc ace aéeﬁléﬁélcaqe ctg c g cct
Putativeghibsygate indingpmteint tat tac tge-dad ST NO:dgt aat
at ¢

Putativeﬁhn@ﬁ%r@&ﬁso?%pﬂi‘ ¢ ggc gga 929-25106 ﬁgﬂﬁ‘l\* 23749 T o
eu

Lt aa—Am
Putatlv@&?“ﬂncpmmnr‘p (SEQID NO 16) R0 Qi pEQ B NQi P Arg
Putativenbys-ArgrOm hinjime prefeiobhe Val Al 3-28 of SBQIVAIO:ALa Thi
Putatwe@e@ﬂ%’ihdﬂlgﬂpﬁ/ﬁn Ala Ala G n Vab. 3@61" SEIIEND:@ U Sef

pe) Pl U S 1 U - -
S hgbolin Birebifor] U SEP-1RSTSRO WG el vr
Ser Trp Ib Arg An Pro Pro Ady Lys Gy Leu Gu Trp He
WesteriéaIYal)Pfs 0]J hé pl;rcXJ fus S5 prsteins Y Ser Thr Asn Tyr Asn Pro

pFoteins
To analyze whether fusion proteins were produced, Western analysis with antibody to

el

Putatlveﬁflsf{xp]

alkaline phosphatase was carried out on cultures separated by centrifugation into a whole-cell
fraction (cytoplasm and periplasm) and a cell-free broth fraction. Of five strains for which the

site of insertion was determined, four signal sequences (putative azurin, putative phosphate
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Lys Asn Arg Val Thr He Ser Val Asp Thr Ser Lys Asn Gn
Phe Ser Leu Asn Leu Arg Ser Val Thr Ala Ala Asp Thr
waleosas0oTyr Tyr Cys Ala Arg Gy Thr Tyr Gy PPOTAIS2004/039316
Ay Asp AlaPhe Asp He Trp. Ay Gn Gy Thr Thr Val Thr
binding pygﬂemgpmta@eq peBipjasiy hgpgro‘@ryngrtatgqF el bEdyngibyotSie)

produced.ﬁ,]%ﬁslﬁl ﬁ) cgﬂ% ft Serct%& gsone %uttatisr op%}prq%g:rgl)%{))d%gé a
protein ak1g 40D sﬁ@flleﬁhﬁn@l‘e}duﬁ@d 'Eﬁﬂ ot §pu"fa[ti31 clI8y- MO rhitPinfi¥iig $rotfein)
GIanPro(N(_é Ala Pro Lys Leu Leu He Tyr Lys Al a

producedgprotsgt ahoat,2 ss@ﬂledf@n predliatecy Té@rWA?t@mm@lyw axtd PhoA

activity aéﬁlﬁm%ﬁéh%ﬁ% th%stée g%[e‘l %%gue%«}@s sp#ﬁ t& ﬁe@lds% us’%?ﬂo& Sluotem

into the poeplagaf Py fludtesceneu Thr Phe Gly Gly Gy Thr Lys Leu
Gu He Lys Arg Ala Ala Ala His Hs Hs Hi's H's His

Example@0 U5hdtieti 610 Exptdabipn SEid\Cheesst@ization dhsbpRckl PakiRsEens
oprF and phosphate binding protein (pbp) putative

ThE gﬁtadwesmmea&d\t@@ éf;%sﬁcet&p@eﬁﬁdt@mﬁdag pri&ithl e

codi ng sequence a posi tion using splicing by

includingoVietl) atfas éxsteé testhe rgat2$©Ey gPCRgaRPCR m@u@e?;ﬁ@ fed QssliSregpd 16

(ee tabl] TR R8P B0 SR B S SRR PP bR g o

fusions WBEEHEREGE] S&Hdscrittd®eld.NO 18) (including a reverse

coml enent of pbhn qgal 2SCE_f or (aar‘nr‘nm‘ gg-ccgcccaggt

Phosnhatﬂfbmdmequoiemmtlomiﬂaader-gawﬁhs tagfuPon | yor escens pbp
Nuclezc/fc‘;i‘c?%%&??cgr@EQwNBepsI de as tenplate. This resulted in

an oli onucl eoti de fragnent containing

atg aaa cigh@a piitesitg ned seeqb hoattphdidGesgauange R0 dc@axodtfNGte gec
sequence for the 5 end of the gal2 single chain

goc cag S EIRSIB A% SABABE BEC SCFSRR CLETBIE AgEFY IOREAEES Ol 86 ofo acc tgo act

otc tet gg@%‘gﬂ tkd ) { g %&fgf&t%?étg% E‘Pg@g ﬁfg%s &%éﬂ aag £ ga ofg gag tge

att ggg ta(c atcga:tgaccm(ggg bt daaiag gactagahgnatcg gfc eggta@ttc@@ggx:ac c ata tct gta gac
cacttt ate, SEQ ED NO 20), and using
acg tec agihas CaR B HORE 6 % AgS IhBiSRSC g5t §o3 P a?gegwﬁss Lat tac tgt geg
I f
oo e L DRG0 Rl RO LB A8 B RIERE o
ggt gga g gptika ggpggacgt gpdaghgecgpt ger egalicp gaé a‘ra N:Bg é‘@ﬁR)C @fg tet cct tee
am no aci

ace otg 1 i A S HE e o sl RO G 1678 %R B psdge e ece
tgg tat ca@'cﬁ%&s ARa %F%‘l@ﬁa vascct bsedc E@ HdRt 2k ATHAQ gceh %‘%egcc

This fusion matched with that o
cca tea a%@s@ﬁ?ﬁgé 2Bt R tﬁggggm@iahttcsa@ Gl acp @fstage @g¢ ﬁgtq% cot lgat gat tit

geca act ta%'ﬂcn[gcf @agalecg 2y a@ a‘\a? étg laLtQ}% eé% _glg?egigég %a§ attc aaa cgt

gcg gee gcachthﬁces:trcraemmadtang am no acid residue in the native

s clopned-into the

———pbp-protein—The resulting fusion wa
Amino Agid pequereedSERLLNE% df) pMycl 803 under control of the

Ptac praonnter to produce plasmd p

Met Lys FpeLpt At Mas Alr Als¥lor BcPlienta MWQ%W
v MG ERSAEPRLE) T, R0 e S A S o
Ser Leu BhrS®ystThavef 8en®l GIytSer He SePBér ByrltHk rl“rp Ser Trp Ile Arg Gln Pro Pro
Gly Lys Gly Leu Glu Trp Ile Gly Tyr lle Tyr Tyr Ser Gly Ser Thr Asn Tyr A sn Pro Ser Leu
Lys Asn Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Asn Leu Arg Ser Val
Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Thr Tyr Gly Pro Ala Gly Asp Ala
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JMLO9. Construction of scFv clones for secretion in E

coli: The gal2 ORF was ligated into pET27b(+) such
woheds/o8dm3 pel B si gnal sequence is fused to theraraszme 039316

residue at the +2 position of Gal2. The correct clones

Phe Aspiled1p Gy Sitro Gt Thii "BliroV 81 Tht VBESyGxr Gly Sty &ilyp Gén8dr GlyrGly Gly

' anal ysi s. -Se | OA. O s¢Fv. i
Gy SefRHl GRRUTTUR SR Kb B GRS ThORu S bop St ah hamyor Alpger e
Gly AspArBVREThENS Ohr SY YRR AiaPSer [t €Y Xle Tyr His Trp Leu Ala Trp Tyr Gln
expressi on/ secretion, alon two putative

Gln LypPrd Grlescindre ot b@m bt S Bl i SeriRis bats e Se1eSlyzbla Pro

s P A SRR SRS TA 9B L She s i Ginpro Ao
Asp Pht Ui Thr ayxdr;&ezwsa@lad}lmtyla Sthasi Tighi BratIed THir PREIGIS SlpISNEEhr

gure r menbrane rin F oer) and
LYSLe‘bﬁ}é‘éEﬁM%Aﬁgﬁé?ﬁéaﬁW’élPﬁsﬁg%% sequences were

testedTor the—abirti ly to secrete a heterot ogaous
protein to the periplasmand/or to the culture nedi um

Constrig@ioh of pp-sqiviveasods pHihelFe Aideres @ns upticadshosfiatebinding peotein
found to _be expressed and rocessed in P.fluorescens

(pbp) DAY, s 2BRECRERPE BB AL SnETHTRS & fthe @&L’f‘c@émggieﬂwe apfhe +2
posmmpﬁﬁﬁgéﬂhm ) ox%‘ha@%ﬂ%ﬁsﬁﬁ‘ APUWIER | PC ‘5{0 A)é oé’é'fi:%krgp& ﬁsn&g primers

fraction I"gur e Approxi‘mat el y
sig_pbrsi |fqr(gbtc‘szgaggeagwmmgaawweg SERADENE: 1711481d%bbof | gallﬁi)E rev

(tecacl 2 ol iea i3t FESTPSP"M ROl Cear et e
pbp_gaPASUE) %&aﬁ%@%%@g%@é&@ﬁ@gtg@a@ 81O ERD: $901 @4eknt @ Jlbsrescens

ture Fi gure Li ke the oer signal
php secg@qme,sml papitide e fempdatgn ablsgwit@@ uepredwloamé @a oligenugleotide

fragmelqt O %Falg’madlth(el:'b (%r 2 dﬂqptliie ocﬁpégegggl 2 4 Lésél Al qtie%@ee for the 5°

end ofmé@@lassﬁ%(ﬂe ctgm hﬁtﬂiody{-s’b%ﬁlﬁ%cﬁxf)und | n t he soI ubI e
fraction. gh a greater percentaeof t he total
Ehég@ﬂ@%wﬁ éhﬁémphﬁ@ﬁef’%maémér praed 4sipe PrgReShe E.

pop_sebROF TOISESHE) N Ao BRERET 2! Pl Ber (OB EBert

gatgtgcggc pgoacgiis etd; PEQUBI NOnas), andjumsifid £ gﬂflleylcdiﬂlg@pdslynucleotlde as
Ang| ysi s ofscFv activi

templaﬁenﬁl}?'fae%%@%yl predraep %%@0@@\}1@ ea&sié'g%%n% SeRfpRingpecoding

sequen@e%& i'ﬂet3y eﬂl{ ofPME bbb SnsilebBd 2 Hbgen readmg frame (ORF of %aIZ
ant1 - b- gal act OSI asé scFv. Varying anmounts of puri
JbFypredentel -aldasthotasidifdhe pikea] sequehés(teonlastedning adid pnor to the

propos%dhcg?avg:gféglf ggvaagﬁltlﬁegg%gw + datné}ﬁg g det Zf%fﬁ“d (%il N1 fusion
matche@ @RfhUuBAtFehd oﬁbl‘ﬁaﬁé bﬁﬂl@gﬁ&@ﬁ%‘igﬁﬁpéﬂﬁdg i habk- anﬁno acid

rabbit polyc onal ant i body agai nst b-gal act osi dase was
immedigtedyifodlewingihe ireqoprbinamh sighl, pemdasc Flgatagatstiel (T irybleejust as

is the cglf%sg’gl!l fin %!Igl’hﬁ)g ¥d I lﬂua b &1? ngﬁ&e{gbi)% cal e _expression

S|gn i‘can y These

rIlhs wstifiing fasion sﬂak alloaeld mt@ﬂnatR.J ﬂa&»leeceas t/eoter PVIYIC180Y under
om_ ncl usi on bodi es rr%e 3: Secretion

f
Controlénﬁ the. Pd%fglaffenw@équdﬁﬁEpla&raM pl?eﬁ%Wﬁ (Rpeze&and he plasmid was
transformed into P. fluorescens strain MB101 carrying plasmid pCN51-lacl (including a lac

repressor), resulting in strain DC217. The plasmid was also transformed into E. coli strain
JM109.
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Anti -di goxin scFv was cloned into the pET27d vector
for secreted expression in E. coli. The anti-digoxin
weehus/osem3t ransl ati onal ly fused to the pel B | eRdemS2004/039316
resulting in pDON 153. In P.fluorescens, the
Construgtion oftsicgexlones o seanetson indhsphit Tiongdl? PRAwadligated int

0S te.bindin rotein secret.i nal C
pET27o SRR e e st R Tieeo i e ey i e
position L2 TRt dorek et Ranbforifea\htbBIL21(1DE3 E)mﬂa (Sti34p¢hé) for

scFv expressed in both P.fluorescens and coli is
expressiongBplyigife. The E. coli clone produced 60 ug/m of

protein after a 3 hour induction and the pel B

secretion | eader did not appear to be processed. The
Secretidn. of GalDsF3CR P ﬂ@b)@lﬁ'@n@ RXON. a2 AR rdeghmbedi abaeXthegetB secretion

protein than 153, wit rotein

p
signal f@% (g4 §éare§%°r& éﬁcmtwrln@anwl Eéwg w@ﬁﬁ? Pyﬂ%qrewzsmrerm@e
FL g
signals WORTHEAT R QpBaThB AR cich RGN, 1o RO RENRAI
methiorfidPofaa?2 faas nemowdor thelﬁﬁsﬁﬁ ghd_repdacdé tathrthe adlidayed signal

soquenciBiren]. e R HAREPTIBE RS EA AR PIphigF DR proten (bp)
signal sBRRA:SFErt RsRA B BB abiliYy ﬁrs@&%ﬁasﬁl‘i’etexﬁﬂ%gﬁ§b&té?ﬁ to the periplasm

purified anti-digoxin scFv activit ti-digoxin sckv
and/or twél@ quliutref nedivfy: Bethabe p arfd plmle@i@e AeUanet @nsiredts were found

const.r.u ts Actii.vi was ass Sk | nk
to e expROSHHE Phoss il 2 M PR REREEHL RO BeRTRN ks e
~9- 10g/9, oﬂp?&elﬁﬁmbsmf@ﬂﬁbmwss?ﬁ\dnd snthatissd Lifbl® Andtiohl (Higfu@@@]e)ws
ng t he secret ed construct pDOW 142 was f o(t)md
Approxgéatﬁlzzﬁpv’eofatée fed” tigeal seAupBecoTiat Prapesseh akheEsArTION7s of the pbp
oli cytoplasmc construct pDON
Slgnal“%g?&;%ggefigﬁﬁg&t%&g%ﬁt n active anti-digoxin scfV, the
Moodozier) apiiailfanecint (<dfb)kof twmcmed Gang‘rdrﬂ ¢hesghpr @le‘sﬁhsmn

anti-di goxin s¢Fv_construct p und
appearsitq;é@fq né‘?F@?éF‘g@Fﬁ“ﬁWﬁ éj\l\gﬂfﬁ) e op eSlgn ?
sequendg,re%ﬁi:%@ st it t(ﬂé hodddes 'd?ﬁ&?&)eﬁb?‘p E&gé@@%{kgﬁ) P EpelB-gal2

int col1" secret'ed cons
fusion dvpresseden E. celi pmdaaﬂded G p/At oftpmeteimelh sé@%egmmsesll Qfitiat, 11%

ed.in col | contruct vvasn as.efficientl

was foul Gt dalib e FiguR AuSiD aites T ortioeg Sp i bbotin Yas
found i$ 8 s6lubRN ¥ aekigN Fbr th@EPcozﬁaJnkWt Qﬁ;%ﬁﬁ}are-ﬁhﬁ tIRS P BicPesErs

al nost exclusively insoluble in both P.fluoreScens and
pbp:gal conspurt, theeyeralhiapld 4 P. fleremans of rracessdd proteis wensgnificantly
higher. secreted protein, along with the purified E. coli

cytopl asm c protei n, were found to be active. Exanple

4. MALDI - TOF Analysis for Characterization of pbp:gal?2

tion

—_Mai;_u_x_as&_si_e,d_Laserr_des,oLpu_mm—z_a
Table 7 Sgerefsd Gpi2farmengafion symmariSeompared te RS standandsk

was used to charadieplize t he ani hB feirdsaensposi t i ORIBE

Fermerithtiows tinredhe)d nmat Ur8ed pr ot ei n pbp: g&d-20t o verify thas

Max Ghletigtel(8d/Lye si grale @eppriodasel)c! easagskay occurr ed (B

Dry biditis R §t | Ve 18 (70) 4

Gal2/biomass (%o w/w) 8.9 (4.4 processed) | 13 1.5 (3)

Analysis of scFv activity: An enzyme linked immuno-assay (ELISA) was developed to
measure the activity of purified Gall3 and Gal2 anti-B-galactosidase scFv. Varying amounts

of purified scFv were added to microplate wells coated with B-galactosidase. Bound antibody
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signal peptidase cl eavage site for the pbp signal
peptide. For this analysis, peptide nmass fingerprints
wornws/08tai ned for pbp:gal 2 and these data wer BCT/US2004/039316
conpared to theoretical peptide mass fingerprints of
was deteqtftdeusei@jmaml-ldm tagangihody smbmm@emou?@argémdy aomgugdhakte

e RSB T IS KR Do R o5 S GSAe vo

used as a pBSitd cdiﬁrop@pstlnldﬁfﬁata&h@%ﬁé EBGA12 Antibbdye pi¥i fivd frddg BinhHe
sequence was determn ned ost sour ce- decay

scale exp(wgwxmmentspém@élm@%éaCétheElwﬁ deslys show isolated,
renaturab%'ﬁgg gﬁ‘tﬁa%ﬁ&@fo% gll ?131 bodid ?EG%[E?\:? ved. The results
cte

re-as predi a no Exanpl e 5:
Const ruction, Expression, and Char acterization of a
pbp- hGH Fusi on The P.fl uorescens phosphate bi ndi ng

Example Bf SéceétibnSsTohgldi il &mden Aesli fypetdresdehie Nt er mi nus of
the mature domain of the human growth hornmone (

A@%ﬁ&%ﬁh%ﬁéﬁ@é ¢lansd infp thegtf 12T divigcion Eorpseereis §§pﬁess%4)@n E.
d
col. T B o B A B B e R e
pDOW1148. hdhp?mreacemsﬂm gnﬁ—ldg_qxhpscﬁ?a rwe(s S labioidDy fise) tathe
phospharbbleisth b FEreEe Ak o SER AR desuitidh v T3 P PR
(Figure 6Pﬁrﬁﬁ%ﬁﬂeﬁ{‘arﬁfysﬁW@u&&%%@%%ﬁét'tﬂ@aﬂtf IR scBP B:Eﬁés@,éd‘ﬁl both
bp signal peptide codi c%Qg_lsequence and the codi ng

P. ﬂuorexemmddé cb is inp@uisle. BireoE. aplitchanermaodirced 60 mginnl o fprdieinlatter a

h
3 hour infigon 307 AR 1oPtsHio TRReh T Hiof antear ) g TSP
fluorescek 1608 ﬁDOW Bab @ratuced CAX dordfroéin BRmHID W11 83, with 1.23

(agagaact ag t aaaaaggag aaat ccatgg ctacaggctc
mg/ml pre{efyadgeseed assetormmendby depsitogairyr gf\aprSéQ/S mgh@wmpared to

t ) ch
msA sarh SRR SLSRLRAL B FEERA a0 Dol
pDOW1 1F4Ghlfas&hﬁhd:‘cb(med 5i20 /(L M&l’ﬁﬁ%d?@edenk@mhetrf girthe 201 scale (data

00. The mature hGH g was anplified from
not showabémbwe%%t. theyshaks ﬂéﬁksgcblﬁpﬁﬂl PISEGIR émearﬁsi to be PEReE¥ gg
pmcesse& ggccttccc aaccattccc; SEQ ID NGO 24) and hghjrev
(agagact cga gt cat t agaagccacagct g ccctccacag agcggcac;
SEQ ID NGO 25), then purified wwth Strataprep col ums

Analysis & i8R Oy e BT e EHRB AT o Both P
ﬂuoresceﬂpﬂ‘r@ﬁéo?zlé%hﬁﬁ}ctst ety ﬁ?vﬁ%ge%@usﬁl@%nﬁﬁ@hﬁﬁé@' ned

again w ID NO. 17)
lmmunosaﬂxanh@;ha}f (@L@SE@S&D ANcshows)m Frgum Bethe tal@tl- igaKint ShEV tsptated

fom P. e85y Mgt SRR AR B ) PR BT Rk Bh e

was the pl@l’}@lﬁi’lhmntlbﬂ)hﬁ crt@AtHORevit, xsviiRhé Fasslf Oytofleknhid tonstruct
fluorescens. The DNA and am ng acid sequence of this

pDOW1 Wmsrfomd tgrcaniap astve anti-droxmschG, the esot%m i Sedfrom Nepli
carrying tl%é)g%c Led Qﬁt&? fgﬁﬁ\éﬁ %w%"&!@%@ﬁl@n%ﬁ)@yﬂgsﬁ Qv 1{%1 tB bR %&gﬁ% 2y

row h [ on el c aci
largely unprocessed (Figure 10).

The results show that P. fluorescens produced 19x more protein than the E. coli secreted
constructs. Moreover, it appeared that the pelB secretion signal used in the E. coli construct

was not as efficiently processed as was the phosphate binding protein secretion signal in P.
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sequence (SEQ ID NO 26) atg aaa ctg aaa cgt ttg atg

gcg gca atg act ttt gtc get get ggc gtt gcg ace gcc
waaeosgsgIgit g gcc ttc cca ace att ccc tta tec apgT@sSL004/039316

ttt gac aac get atg etc cgc gcc cat cgt ctg cac cag
fluoreseeng Tdeerotein \gwlmoet exelusively igeedulile in @alanﬁaorgwm aitd E. coli.

Nevertheﬁeés C[ﬁe pltlréaigedgé ?Z Cfl{S%e rgged (ae]tnc? ofg g’ltglgg s e@% coli

cytoplaﬁrﬁiépaa@n@g@reg@gn@aﬁbmwaa cag aaa tec aac eta gag
ctg etc cgc ate tec ctg ctg etc ate cag teg tgg ctg

gag ccc gtg cag ttc etc agg agt gtc ttc gcc aac age
ctg gtg tac ggc gcc tct gac age aac gtc tat gac etc
S Al Analysig)foy Sharpgteriaatéoncefpbawmglct g at g ggg
agg ctg gaa gat ggc age cce egg act ggg cag ate ttc
Matrix-assist@blgsaclesdrpiomsimpaizaagn tite-ofdhigla ¢ AlaR]-TOXF) ames sp@ctrometry

.gat gac gca eta.et aag aac, tac ctg etc
amalysiy pgs Ui (4 SErapieTiog e FahoZ4l GrEPRERAL q%@&f@&fﬁgﬂ@ﬁ@ protein
pbp: gatht@ vEY thAGhd ﬂlﬁat%kcslélﬁl @)ttﬂagﬁgeeg/'\%ge ﬁ&?oécgﬁe@ gtcthé f)ﬁ:tatlve
Amino acid sequence (SEQ ID 27) Met

signal p@p@da&p glereagenise foxl the phrsitl pephidePiFor Yas amilﬁlsglpapt@eynass

Vi a_.Thr Al.a Asn a | Phe Pro Thr Pr.o.Leu.
fingerpdfs v Gompigemrs PR R Ok Reee g ot ol Beoni b (rareiy peblae
ﬁ%@;lpxﬂi@ 3he de@itelamitd&id\edudides TY6 gehdiatedthesPReptidetn

s OT r lie ProlLyslG uuGI r?SLysg'%lraSerS EgpLgu o

fingerpiants, the nrqt@l@ @S figesed Sath qpdoprofaingsh éys@ran@l the mapsepief theo

i 14 0 RS T LA B

source-leay GMAIIDBPSB). P@)ﬂdd%h%sb@wrf&sgorﬁﬁg Mampfd”@esséﬂ prof&in were not
Ser. Leu Val Tyr %@ Ser p Ser Asn Val Tyr Asp

observedg fh ?_‘@éulL%/‘é’efﬁéﬁPE teg ((oigngt Gn Thr Leu Met Gy
Arg Leu Ju Asp Ay Ser Pro Arg Thr Gy G n He Phe Lys
G@n Thr Tyr Ser Lys Phe Asp Thr Asn Ser His Asn Asp

Exampﬁ%p Ohnkfidn ! Lﬂ‘bréﬁélﬁn% aﬁafrm%gzah il otﬁ gbq-[iﬂf}kﬁ Esiééh €

CyS Asp NEU AS vl | Val

‘fbg Bliers e Eﬁi%ﬁﬁ%?@ﬁw@#@m ?e%?wféeyaﬁﬁr Wit toithe-

terminu GEKR mAtFHERehiR 8NES haiah BEowwkIRELEEE GGED defE and tested for

processed and unprocessed protein (22.2 kK and 24.5
secretiomrtg the pesipdast. veI y) were detected by SDS-PAGE. About

e |
?ﬂl& éb}% Elgﬁ!ﬂ e tc? gg ﬁﬂ\giseg? o\g{f:ssﬁ’@lg ra}n 1ﬁed ’omaah %loré? oft tﬁee P.
fluores¢®h® qﬁps@laaknquéndaaab tenvsiste] upingsg §1th Ufhir QSEQ &DtNC)ﬂl Brdd
half in the insoluble fraction_ (data not shown

pbp hghigg@é@gsrgggewp@scwgggc%ﬁ%@%ot%Dmn@r% .ﬂaﬁrne%?&%lﬁ@ed
This re&ﬁ@ﬁ inf ﬁ’f&ﬁﬁéﬁ/onq;f ah¥% &E%ﬁﬁf @xl@ﬁtrb% ta % ﬁ){éﬁp QS peptide

howed t hat 18% of tota
coding pﬁrqmenxmd thmcb(hlm seighience Toreths O aidlofrih@dlatmd d@maingf bGT.

DN it B epBh BSEF Brlogn SR e L Bl 5 dret hopan
plmltarchNAlﬁs @BERMSntEEIE Phlo L0 CAFHBInD @ghﬁksmzuwtftar {doBedABlab Ve

eader sequence was expressed in P.fluorescens (Fi gure

taaaaaggay asapicaige crgagrale ecgafcginco RER, IDSNP: dRkandriduzey (agagactcga
gtcattagagt%ccacagctg ccc%ccac, SEQ ID NO: 23), which were designed to amplify only the
mature domain of hGH, and cloned into pMYC1803/Spel Xhol, forming pDOW2400. The

mature hGH gene was amplified from pDOW2400, using primers pbp_hgh revcomp
(gccaacgegg tggectteee aaccatteee; SEQ ID NO: 24) and hgh rev (agagactcga gtcattagaa
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benzoate (the benzoate pronoter is described in PCT
Publ i cati on WD 04/ 005221). 12 hours post-inducti on,
weoeanples9sf i nduced and uni nduced protei ns wer BCT/US2004/039316

separated into soluble and insoluble fractions by

gecacagug tedtéoacrs dgoggec; SBQ GDCDéO Zﬂ)eﬂlpn puefiebwite Stragprpreaiuhs
o .

(Strata%elngf Llrﬁrjﬁéggylg%@gfa&ga%hg{ reélctmﬂ (téggﬁﬁo%eﬂ%g TEﬁ?aﬁ%lfthe gcl)(lgrnucleotide
encodiBfBe Pl ML Fisioh! tHeldko IPTH feactidhd Wé@@eorﬁﬁhbtbblﬁi &APIRHi &1 again

only (indicated by an arrow in Fbgure 10). The protei n

with Sl&@bm REQ |I@d\f(as¥7$@pd bghmfﬂEQ; NQ&@@@O@@tzwmk the two
pieces. (F&[ﬁ‘a%&%% %‘s V\%Qt%hﬂ) par ez?{%9$$ %%Wl%%g 1b7pl|§8ﬂg pbp-hGH

otel re pr trypsin’

under cﬁ)hﬂglrﬁhh&ac pRbrabien) gT lid‘i%a&bﬂ afix prae &iaﬁstfeﬂnéd iato P. ﬂuorescens
t heoretical  digests of Skp.were observe Tabl e

The DN @ndd gming ardd peaugnae;of diis B@m 18 gregpnted i 51 10 Nﬁ) &é) and (SEQ

1 s anal yzed further by MALDI PSD, which
IDNOr%\K/SraEp%%&ﬂgaexpect ed N-termnal ami no acid sequence

Phosphafe BWioHingl prdbdizbkécretiondieadddri -nurhinaerdvith heemdes fsdoméneric acid
ed as expected, corresponding to the
Seq“e”fﬁé?@béégéf FZ%X bet ween Al a20 and Ala2 1 (Figure 11).

s 0L 3 EATPRE 590, P TOGE A g BB g s o

cca accTzh‘emcettal Tcahgg Mthﬂt fahegev ety qtdvigd] gccABKbgtldtg\mlg ctg gcc ttt gac
; 1378.7,1378. %/tQGG\/SNTLENEF 1 % 18t93
acc tac ARG EREA G LT AHATYE R B SRR EESoR A o Sos ace
tee cte ¢ B @SaSg R ctoftt ddg abh BRI 188 SR gSag g@ﬁ a@aeéllld%ﬂg 8%a fch ako cta gag ctg
coli The signal sequences derived from P.fluorescens
cic cgeaitcetct gecatg oteaatc ¢ag ES ta8l dtg aid enki gig caghic F‘Bﬁ‘g&g?g% fftéigé¢ pac age

cig gtgttg Egc gc:cgrlgt ngc‘a?[;'\?%ﬁgn(? @e‘( & %tc%gc étg %? g z\tMgtgch Qt% caa acg ctg

atg gggeagghﬁg gD od a3 dqetupp gal g,%gfdaglaﬂfﬁc g (ﬂ@@ﬂ tat4kc aag ttc gac aca
(oprF:gal 2 fusion). JML09, transforned with pDOWN

p
aac toa £36 18t 803 BF GOPBIP- 19, 338 svESE ﬁwet@% fasritorse 48 Bealase gac aag

e

Amino weiiBefuddde (‘SEQHI@CEW) bi ted conpar abI e expression to

din P
Met Lyps L lexscaigshyeu WEA%%E%MﬁHEB%%@]V?ﬁ&%MZ@YkYﬁ Alagftgrfla Asn

Ala Val AILPEYER e%[) §2f @;Er &% ﬁrorif}%eoA%)l RsPRE mtsfe%}eééiaqqis Arg

processi ng eavage sequence.
Leu Hit in bamdda P\mAsm’lBhIeTyweCéianluﬁ’he Glu€ish abd &yf HaPtd bys Glp Gln Lys

e scSh5s ST A28 B B S RS S5 a2 g P r

Arg Glh QIIH’I'P@ GLS WY EPE S BN B Letu@urLee%n%tAx\geﬂ@@a%uhyeu Leu Ile Gln Ser
DI PSD confirnmed that the | ower band was and

Trp Lepr(“d@el%'fg apl £3indihedicut Axg JeEPTal AbgRIR)AsnTher Leu Val Tyr Gly Ala Ser
Asp Ser Asn Val Tyr Asp Leu Leu Lys Asp Leu Glu Glu Gly Ile Gln Thr Leu Met Gly Arg

Leu Glu Asp Gly Ser Pro Arg Thr Gly Gln Ile Phe Lys Gln Thr Tyr Ser Lys Phe Asp Thr Asn
Ser His Asn Asp Asp Ala Leu Leu Lys Asn Tyr Gly Leu Leu Tyr Cys Phe Arg Lys Asp Met
Asp Lys Val Glu Thr Phe Leu Arg Ile Val Gln Cys Arg Ser Val Glu Gly Ser Cys Gly Phe

The resulting strains were tested first at the shake flask scale. Induced bands of the
expected size for processed and unprocessed protein (22.2 kDa and 24.5 kDa, respectively)
were detected by SDS-PAGE. About half of the protein was processed (indicating
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upper band cont ai ned sequences of unprocessed Gal 2. On
an SDS- PACGE gel, the periplasmc sanple revealed a
woamd/osensi stent in size to processed Gal 2 (Fi garaSiohy/039316
Western blots were performed on the sol uble,
localizatipndp sl @np@sm){mm |t]@mpges§¢ch¢hqubhﬁgf Was mhhe soluble fractlon and

hatf o AT e o RE TP B ERe o o Beealh S0

bloreacﬂdh@t exemmnfywml@b Coordhssict gl SDBPAGP gelk Eh@wéEthat 18% of the
AIMS Claim1. An isolated nucleic acid sequence

total h‘éﬂmc}%?%ya&p@é@sﬂ@d prshsodublera The gieaih produepdehs &/15 of albforms of
system secretion peptide
hC&IIF§$%%¥2@H?§%hgﬁg§§§&g§g %n5|st|ng of a phosphate
bi ndi ng protein (pbp) secretion signal, an Quter
Menbrane Porin E (QorE) secretion signal a

Examply/6:-Ppees§ioh o SRS L efte hedtBinS e Of fiibrestefid gnal, an

urin cretiaon signal, _anlron(lll)Talndlng protein
@&%Wfbﬁ %pmﬁ@n vfictspative lsden seavenee es peesRd & gnal |
P SFRUEIGE ARG BR8Nk 8L Shp ol L Q0GB S

benzoatm@lned»mzd)d’uepmmptms desenbedimsP @I Phiolsptian &V0i0AM06221). 12 hours

postinfiiof RriFIF o GG BUOUL L e ReS Fip " el A e e bl and
insolut® &hdods bir BEntA G BbE alt®) sboRS Tﬁé ﬁ(‘oﬂ%‘lr?s WA &) RatbdEn 2 4-12%

sequence 1s at |east 80% or a ast 85%identical to
NuPA%EQlIh@/IEJS)buﬁfer @haifrcali Sty erqﬁ@n mesis observad abf nedlegutaraveight of

approxnﬁgtr :lgé(ﬁibtln?%ggg r\ﬁﬁu e sg@f I%n 09/ at?asitbalf %}a%troa\% f50/ 1gure

10). of claim1 wherein the sequence hybrldlzes to a
nucl ei c. aci d sg&@ence selected froma sequence t hat

Paisingvasagendidied as Sk by MnhPI past§@qe@ﬂ@c@y&PS@E@hmotrypsm

s o SR SDE SRk PR SV USAR G P58

matchlﬁgfhelsﬁemeﬂwtal fan mleaammchhagemomkﬂ weas bb&dved (rbleig)alhe
N 2 and a sequence that is at |east 95%

. to. SEQ |
putativp &mwaﬁ)%dg@@m POAEG 190 a3 3B 18/ ViatenAlyg e fugthgch Mgy LDI-
PSD, v&ih@H 18 dal SO 'ék}?écﬂéal M- t&ﬁﬂﬁtﬁ% c%@?é@u&?eN@AﬁKIAIVNMGSLF
adjusted to reflect codon erence o
indicatmggdhatitlenesdslr seduedced lnasdepn mvteﬂ @s expebei ccomeispbnding to the

.CI 7. 1B I d of cl 1 wherein
prOCGS§eﬁ§R§E%§(8%é |2¢r51n ls,ale 1 a)cl\/gﬁ‘lorage E’o?: nm E (OprE)

Table ﬁ.g %Sﬁ)&%gg If)gH}eH ﬁﬂf@‘g gﬁ‘?e?g}ggcgtgglg}éq{%%)s?# gglgt?c{]e[ Ilngssleg/ for Skp.

Fragment Sequence Theoretical [M+H]" Observed [M+H]"
1 ADKIATVNMGSLF* 1378.7 1378.9
2 QQVAQKTGVSNTLENEF 1892.9 1893.1

* This fragment was further analyzed by MALDI-PSD.

Example 7: Expression of P. fluorescens signal sequences in E. coli

The signal sequences derived from P. fluorescens are functional in E.coli allowing the
Pbp:Gal2 protein to be processed and secreted to the periplasm.

The E. coli strain JM109 (Promega) was transformed with either pDOW1123
(pbp:gal2 fusion) or pDOW1141 (oprF:gal2 fusion). IM109, transformed with pDOW1123,
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Caim8. The nucleic acid of claim?7 wherein the
sequence is at least 80% or at |east 85% at | east
wOQesmsoms | east 95% identical to SEQ I D NO 4PCTUS2004/039316

.9. _The nucleic acid of claim1 wherein the sequence

encodinglyngad2. shoyed pxryession dfithriGalg pueteinaipendediction withd).4mdl and
t och B i_al oMol 090

001 m R P EAUERE T g Yot Tl e PR M L B
exhibitedheomepanalilé exsesiiuate ¢hd osiivelconisdl (BA%65 Pbp lalleapebse8 2VP.

at | east 90% or at |least 95% identical to SEQ I D NO
Jluoresggnsky ai m 11. The nucl ei c acid of claim1 wherein the

TRAUFH binds i i

T BN PN e B Bk afrP R bleD 1B Gl to and post
cellulargirgeeasing éxjerange). ofChendignal Requihee. Thedeaivo banddwearke obkaied in the
. 1. wherei uence i.s at | east 80% aqr at | east
insolubBEgHAEh By ST P g i sivmiae vy e adtrersed ot grspesetad Gal2
producdi®y BC245 @ igilrla31-3).Weceﬂﬁiﬁéles'eﬁuéﬁ%ir%d?fthélle_@%éai%‘e BRRE B MALDI-

t he sequence encododes an iron (11 bi nding protein
PSD con@izned thehths ileyweri band was Seluandqeotdssad dspratitisd AFRTIRLSRPF). The

h Qus to the signal s Ce. [ T . .
upper b ROAERE i BepeS oL e ARG e SDERATB ] Shogeriptasmic
sample r@aaled 3Mnd 06nsidterdt @@sive cedbed GASY(FREM sz at | east

95% identical to SEQID NO 10. daim15. The nucleic

Abssteryblogy weisperipraedeemihe gelublsginsplibleepidbppsiplagmic fractions of

: . Si e S
the IV B0 R 128 iR RO R AP I SROUBAAS A0 Bt
showedlifie pibloessadi Gatd wroteti raofound &i il tbeerfisvtioh (Rifg@redsyjuence

is at least 80% or at |east 85% at |east 90% or at

| east 95% identical to SEQID NGO 12. Caim1l7. The

nucleic acid of claim1l wherein the sequence

hybri di zes to a nucleic acid sequence sel ected from

the group consisting of a sequence that is at | east

80% identical to SEQ ID NGO 4, a sequence that is at

| east 80% identical to SEQID NO 6, a sequence that

is at least 80%identical to SEQID NO 8, a sequence

that is at |east 80%identical to SEQID NGO 10 and a

sequence that is at |east 80%identical to SEQ I D NO

12. U aim18. The nucleic acid of claim1l conprising a

nucl ei ¢ aci d sequence selected fromthe group

consisting of SEQID NO 4, SEQID NO 6, SEQ ID NO 8,

SEQ ID NO 10 and SEQ ID NO 12, adjusted to reflect

codon preference of a host organi smselected to

express the nucleic acid sequence. Caim19. The

nucleic acid of claim5 or 17 wherein the

hybri di zati on i s under stringent
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conditions. Claim20. The nucleic acid of claim19
wherein the hybridization is at 680C. Caim2 1. A

woeedmisdaant vect or conprising a nucleic aci d BeTSLI08M039316

Claim 1.

Claim 2.

Claim 3.

Claim 4.

Claim 5.

Claim 6.

Claim 7.

Claim 8.

Claim 9.

si gnal sequence codi ng for di Pseudononasf| uorescens
Sec-system secretion peptide selected fromthe group
consisting of a pbp seggqihpy signal, an OprE
secretion signal, a Lys-Arg- On binding protein
secretion signal, an azurin secretion signal, an iron

(1An RbRANGcRICIE &qﬁ%@%ﬁh@ﬁsﬁ%&%&reﬁ&g si%nilicﬁ_&’iBF Qb fleBce
B secretion signal; a sequencethat is substantially

hdtbt Bepudempuns flrwressenseiaceiystsinggsatetigr geplitseseclecied fom the

sequence t hat ridizes. t.o the se i on,signhal

S SO oL B PFEip it SisEb Bl 4158h45h SRRy Outer
t MesBRne PbaR B et Bighall & 15¢/Ae61e bid ORi

ar oap .consi st Fﬁéﬁgj?)lng | D.(EN%?l 2,I.J§SE gI D Nngag,ls.SEgll D
Neecrgtionsgienal mongurip seosgton Signgb) anipn ipgingprotaip sggigtion
SEQ | i ' Nt j .

o b iRl B ARl 18k st BUO RER blantay
Themudegoms totheebdinpsajhensdier ei n t he secretion signal

sequence . encodes .a phosphat e bi nding protein (pbp). ..

s okiealsie %‘il‘g?rﬁfﬁalm Pg(%gr@ahéﬁ SeAUcReR encgdwo@toa?hqtea%mghng

h he . i ;

NDRAPYS) deLreliOF BRA of LGB §§ﬂl‘é€ﬁ%ﬁbstﬁtﬁt;llg‘#é%ologg&s to the

. claim 23 wherei n e secretion s
s@hpemnel seguertce]l east 80% or at | east 85% i dentical to

SEQ ID NO 2 im25. Th t f clai 3 '
Pl seiho gt “Berplihe ST Ria Sl Bhopr Ieciobo
| ga&iticAB¥IBtEm Nenl2. to SEQ ID NO 2. Caim26. The
vector of claim23 conprising a secretion signal

s ddwgernieleioicideplam Nwhezin thd sestcack 5@t leest W84 orcad drast 95%
prig%rﬁfcgﬂ%es,ﬁgi IﬁNI@fJ%t organi sm sel ected to express the
nuc SN(

€I C acia*seguente. Caim27. The vector of claim

2 Theweletd dtid EcISECT @heeih Bk gefRlenSEhRITERs €L RGeS c akid
Quter Membrane Porin E ( %)r E) secretion signal or a

s eglrsmee selepied framausegieane thal PreoRenbPRRyeAgEetion signal, 2 sequence
si _ QL. .
o0 AR B L T B8R b A2 o

L yssquimge tHat 13 abiaasti &3¢0 julenticl to SRQIIBtINOIR, aisgn@hcethatas at least

s nce .t hat _j tantially honol ogous to the .
S%S%} eg%%ﬁh&%%@ I%&*E‘Sa% g 2 spf e A S B eaéﬁ%ﬁ}mdﬂt,wal to
Wi Ndre. secretion signal sequence encodes an

azurin secretion signal, or a sequence that is
s UBstnasteicaddid/ofdainl bopusriting ¢ besusnepef] SE(2 fddltx €, adjusted to

reflect codon preference of a host organism selected to express the nucleic acid
sequence.

The nucleic acid of claim 1 wherein the sequence encodes an Outer Membrane
Porin E (OprE) secretion signal or a sequence that is substantially homologous to
the OprE signal sequence.

The nucleic acid of claim 7 wherein the sequence is at least 80%, or at least 85%,
at least 90% or at least 95% identical to SEQ ID NO: 4.

The nucleic acid of claim 1 wherein the sequence encodes a Lys-Arg-Orn binding
protein secretion signal or a sequence that is substantially homologous to the

signal sequence.
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C aim 30. The vector of claim21l, wherein the
secretion signal sequence encodes an iron (I111)
woiodiosgpopr ot ei n secretion signal or a sequencecriatoous393ie
substantially honol ogous to the signal sequence. Caim
Claim Bll. THdmickec had obtlamh 8iwheRid thevdequasica ist dt deaselietdaranleast 85%,

sig ence, en es a.ljpa i(n.B secretion
gzﬁg?asg&% °§éblﬁ%sﬁg89 a%&tlc?is Oséﬁéhglﬁbaﬁ | y honmol ogous
Claim 110 Then®lGo adid Se RN ¢ SyhetdiAtHY s%auenw 8ndbA6s B aRtinGk&EHon
21, wherein the secretion si sequence hybri di zes

t o sigraloire scqmd‘c@éwgbﬂt@t b'élotn@&,bgou@m thpsiggaleaguence.
. x h t .
i FieRe il §aBePnt T e i hcsiufo ERBlear St o ablgpst 5%

80%1i16l8096%  af RREDSVRINBcabio SEQeyrEmcE that is at
| east 80%.identical to SEQ E) NO 8, a sequence that

Claim 1% Ellle pusciaie agdod Flaisnd wherem Slesequanpe Mmodgpamien 11 binding

%Fsetcg@fon_ﬁ%xg orI es%?ﬁeggg @a‘t gse %%tgfff)t 11&%0%%%)95 mhe

a| m vec
secsflgmal@éqmn@mal sequence is selected fromthe gr oup
consjisting of SEQ I D NO 4, SEQ ID NO , 6,  SE .
Claim HeThgynygsic 3¢id 35 gﬁ@&éf PieRe t f@eq%afwaé &aﬁtg%fqr éaeast 85%,

cod@neRf 665 EAERRD5% ﬁgﬁka%@tg Rrted to

express the nucleic acid sequenc a| m34 The
Claim 1% cTle nwfeic had of 2laiin ¢ oviprdis ﬂwgsequeneq eacucles 4 hpmprotem B

hybri di.zes. t t he secre ue m 35.
ThesSEIPERIEaR TrRIcHae IHLPSR RTINSk foofe Fena
und@iuédcel ngent condi tions. CI aim 36. The vector of
claim35 wherein the hybridization is at 680C. Caim

Claim By Ththeuoleie egie ob¢laign &5 mibprein tm@le@iqncct isat beastr80h,om at least 85%,

S1 903LasP G SN GLIehS 08 wid rRl zseq“ence
o)

coding 1or a reco I de of

Claim 1Mt EheicleiChélt Y 38im Thﬂlev@ﬁ} tHE:Fseqﬁen@é ﬁylﬁﬁ(ﬁZethbl ematlBictdar]
reconbi nant. protein or peptide is native to host .
O ascRnge sqlgeied Eemohe §oUpICanTIFEE Mifeseanance Fat is at least 80%

r ecoun Aap s@%‘ibﬁ\#@:ﬁt% séF;ﬁQﬁéed[ﬁ 1§ aﬂ?éét ?8% 18%@& to SEQ ID

fl uorescens ai m 40. & Vector 1o arm erel

t heNDe 6 paisqnende titdd &ilenso80%0 édntidal to SEQRID Ne)ﬂ Sf # seuance that
protein ar tide th [ t patjve to a .

or gt Gatt selRlsnieat o B2 Dot d G acteaped 7hwté?%ﬁt 80%

t hejqeRsR SOOI n or peptide is froman organi sm

. that is not a Pseudonopnad. C aim 42. The vector of
Claim t3.aThe Bleih ecidiofi claine 1 cempriking amuclercoicad seqoencp eplettde fios the

der ] ved Lioma fUkB kb%, ¥ R1B: 6, SEQ ID NO: 8, SEQ ID NO:
10 and SEQ ID NO: 12, adjusted to reflect codon preference of a host organism
selected to express the nucleic acid sequence.

Claim 19. The nucleic acid of claim 5 or 17 wherein the hybridization is under stringent
conditions.

Claim 20. The nucleic acid of claim 19 wherein the hybridization is at 68°C.

Claim 21. A recombinant vector comprising a nucleic acid secretion signal sequence coding
for a Pseudomonas fluorescens Sec-system secretion peptide selected from the
group consisting of a pbp secretion signal, an OprE secretion signal, a Lys-Arg-
Orn binding protein secretion signal, an azurin secretion signal, an iron (I1I)

binding protein secretion signal and a lipoprotein B secretion signal; a sequence
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Cl aim43. The vector of claim 37 wherein the

reconbi nant protein or peptide is derived froma
woanswissm@mn or gani sm C aim44. The vector of ckParms3i4/039316

further conprising a |linkage sequence between the

sithatdb syspniielty segelegee tatit sehietior signilisaguencgropsequance

ﬁﬁﬁtti dﬁ .aeguer][ﬁe. Cltai m 45, The vector of claim44

?_et}y TIZES 10 nk&EGE OB SLRRL I eey eavabl e by a signal

Claim 22P€td W88 of asth M APherdii@he/Retcfibn Sonsll Rijiendd ivReRidNrom the
t he reconbi nant Er otein o:ﬁf&gﬁt@l de sequence i s

opEebeansisiing efISEQ IR NOec D 4 & NO: ¢ SERILIPNO:
T f i j [ i .
T SRS P BTG L S ST 8 g v

mesibstanellytohntieg s s e dtcretidnadighatt equéie. vect or  of
. claim 21, wherein the vector further conprises a
Claim 23 Hieprestor of aleim 45, whereinjhe qesretign signal seAusicqmasasenat he
pr i-S 44 i t A i. .ai .
PSR biRa0R b fn' (ol ACAS! Bial B hodtnce wld B Babliially
naidnwdogams do theqpbpsigabl deqs¢nceel | . Cl ai m 51. The vector
ronoter .is.native to

) of cl aim 48 wherein the n E.
Claim 24; ;The vegjox ofplg ?zgﬂ"gle(ﬁ‘é‘& t@rseﬁfv‘ﬁ%} sighal &%q"sﬁﬂ%erléiahﬁa?ﬁg()% or at

PrigAR &Sy, ilsntRA torihs b N:pr onoter. G ai m 53. The
vector of claim48 wherein the pronoter is a |l ac

Claim 25pr’Bireotestor of claing @3 iwhgtein theskcrationag gpal semicase is @ kash %% or at
Are i.nant cel {sjing a nucleic acid secretion
silﬁ?isg?gg’elgﬂ&‘f@gmé?gm%?' a Pseudononas fl uorescens

Claim 265€Thesykstor B SlRfh €8 compHSiRL h decraitinei el séduendd JTSHI TV XO: 2,

consi sting of a(fbp secretion signal, an re
s ek ustadda refleshepdongprefprenpg of adiest prgaaispiselnctpddp gxpress the
S | ' , an azurin secretion signal, an iron
(ﬁﬁ%ﬁﬁ%gﬁ%?ﬁggﬁ%btein secretion signal and a
Claim 27. i Pigpveator iofi cBins 2t whérein thé gioadtion dignelueqikiree thaddes an Outer

substanti al Iy _honol ogous, to. the secretion signal .
s &?@@?ﬁa@? Fopng @ﬁ@éﬁ@éﬁﬂpﬁ StEnRhAIE gAYIse thyt ispbstantially

SednSdb $6 eHaak 6858, Or a sequence that is
subst anﬁhgl 1) y ho%nréf%glous to the codi ng sequence. Claim
Claim 2& 5TheéNwetor @f olahm 8 wherein thofecodtian mghdl sehyeerek kntdues a Lys-Arg-
secret.ian signal sequence.is in an expr.essi on .vector.
O G iBg e PHEOR SEG R HAe DBR PeRPnGa BFty SAPSRRGFD n t he
S eednSdlb Qs 36 BRALoBLEHAARER. | S @ pbp sequence. C ai m 57.
~_The reconbi nant cell of claim54 wherein the secretion
Claim 2% Hrravectos i elave 21 swhereyt® sasrplion signalGiegiiencs 8ncotieean azurin
reconbi nant .cell of cl|lai m54 erejn the secretion
Si S&ﬁléel tog S uaelhc():rea al*,eguence%ha{'tn 18 sub\é@ntlzﬁiyr}lomo ogous to %he signal
sequence.

Claim 30. The vector of claim 21, wherein the secretion signal sequence encodes an iron
(ITI) binding protein secretion signal or a sequence that is substantially
homologous to the signal sequence.

Claim 31. The vector of claim 21, wherein the secretion signal sequence encodes a
lipoprotein B secretion signal or a sequence that is substantially homologous to
the signal sequence.

Claim 32. The vector of claim 21, wherein the secretion signal sequence hybridizes to a
nucleic acid sequence selected from the group consisting of a sequence that is at

least 80% identical to SEQ ID NO:4, a sequence that is at least 80% identical to
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operably linked to a reconbinant protein or peptide of
interest. Claimb59. The reconbinant cell of claimb54
wohersasyIshe cel |l expresses a protein or pepti @8eTwiS2004/039316
interest operably linked to a secretion signal peptide
enc®d@dDhyOt he segednet thatds al leadt 1%middticallie SEQ ID NO: 8, a

BT P dessb R vt e MR 1b Sl AR RIS hat s

TheleagIg0opileAticl B QW EN®i 12.an enzyne in the cel |
cl eaves the signal peptide fromthe protein or peptide

Claim 3% The wgctastof cliimi2h, whereinHhe sesr¢tionfsignabsagreaceip sgledted from the

e ol LTS8 RTS8 SR o

Ps eL@ﬁ[ﬁDSEQID@H@i M, Gdjustth€o feflett cllon baifereficd ofaeiosi dtganism
the host_is a P.fluorescens. Claim®65. The cell of
cl afercts! ipreepErhibe HECIRIGACIY qBHHCE. coli. 160 ai m 66.

Claim 2 T é’b&%&%ﬁ%ﬁﬂg ﬁ%o%@ﬁgﬁg%' s@gue%@e | IbrRAe 16 BRUEHESon

enco Ing a onon orescens Sec-system
secsigtdlcequeapd.i de sel ected fromthe group consisting

. bp secreti i gnal_, .an rE sec t|on SI nal
Claim £« Pof Resiipt T g st i Baatp b R eghapsepeondiions.
Claim 3¢ UThEy &R RlclRA 33 aadin 1 hybrabafibd I9at @8@' ng protein

secretion signal and a |ipoprotein B secretion signal

Claim %f. Ehfsmm]ﬁ@laum@tl w@r@unﬂ@t soatetigh signileaglenge issopembihinked to
sigpal se of .cl ai m 66
ahoh S EeksER ot BB her e B 2Be b i Bedhac o

Claim 38.nThdgedpsraifelaim Grter&it thelet @ibigit RdteRI ordepRERIE AtEve to
that is substantially honol ogous to the pbp signal

seq]iﬁsﬁce G aim68. The peptide of claim66 wherein

Claim %%e%‘%@g%? cf*fgaélﬁ E%n 'ﬂ% I%%)Ililﬁiﬁ%t ﬁ&é%goq*%.%ﬁ&al %@VCF to P.

of Sh@eraehs wher ei n the am no acid sequence is at
ast 95%identical to am no acjds 2-24 of SEQ
Claim ﬁb  The YyckprALpgm évfﬁé?}{l |ﬂ%FeT‘36‘?m'élF1%1iltrW‘§81Wé’PE‘il‘?‘F ‘e rgived from

gg} ggro@&h@rggqfa@mlé &t%]faubeg%%tho%ﬁd%mglﬁt' cal to am no

2- 24 alm 7/ e peptide of
Claim 41.aThe 68 tarhvdrelim 3t7rvéle$@n theet iecombpiepitiptiatemonmpeptdesis diom an

Qut er Por r.E) secretion signal or a
seq%ﬁ’&lémttﬁ%tlsp‘ét %ﬁ?ﬁg@ﬁﬁ% | y honol ogous to the OprE
Claim $2.9TR¢ v&BSHUTREEm 3G vaeRid 2he fEE’&nE’iﬁQﬁt'p‘il@teﬁlforﬁJegﬂldE &@erived from

wherein the am no acid sequence is at |east

i demeikagyotic organism.

Claim 43. The vector of claim 37 wherein the recombinant protein or peptide is derived from
a mammalian organism.

Claim 44. The vector of claim 37 further comprising a linkage sequence between the signal
peptide sequence and the recombinant protein or peptide sequence.

Claim 45. The vector of claim 44 wherein the linkage sequence is cleavable by a signal
peptidase.

Claim 46. The vector of claim 37 wherein the recombinant protein or peptide sequence is
operably linked to a second signal sequence.

Claim 47. The vector of claim 46 wherein the second signal sequence comprises a sequence
targeted to an outer membrane secretion signal.

Claim 48. The vector of claim 21, wherein the vector further comprises a promoter.
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to amno acids 2-21 of SEQID NO 3. Caim73. The

peptide of claim®66 wherein the secretion peptide
woanprissms a Lys- Arg- Orn binding protein secrePCoOMmS2004/039316

signal or a sequence that is substantially honol ogous

Claim 49, Thevedterrmdiclamdtfersein theapronipter iSThaiviodpt baeend] hobtaieth

: LN the.secretion peptide conprises, an azur |
Claim g(gc r e‘fel{’%#]&squcgaé ,4?80‘71&6’l!;“%a{é)ns1 é@e IREE EARLOLE lgﬁ@sﬁn%fqnﬁk F?/St cell.
Claim ShnThogats dfeldihelssihgHeh thesdiveed is fdtied 42 £. JJIE
. _peptjde of claim66 wherein the secretion peptide
Claim g%n#ﬂ"r weborpf claim A8 wherginthe prongtes ivaindueiblemsemeter.
: i ' . [ Q
Claim FITRL v Rlor R AR e o L L BionoidEOE: Mg ora
66 lshpramnotet.he secreti on peptide conprises a

. L] rotei.n B secreti.oqn signal or, a sequence that is
Claim g}, &RE s 11 o0 RUPBEENS & PECIPK ek GrRtion sgueesienes goding for

77. 2 P& dBRBhi: {4 '
r ec%n‘oj r({gﬁltg p%glfdgigs_rfg gfsgeﬁ?tiegg%@ﬁ éé@s%tes ?%F%P?n.m%?he sroup
ot ot pepL Lo 1S et hyed T om an. or aantam Pat (o

A ept i is derived . l18S.
D b Sliedfo Bk Set i SRt e i
Sy Spremii ScréoRspfel MY DlipcbrotemBBRG YN siiral; @l sBq®hce that is
peptide conprising: a. a host cell; and . a vector
conpiosteéniylnheneelegmisiathe seestien siged! spaisnieior o sequebpg/that

corgfiiRs T REPAAIALARI I AL SROGRbAT sevkgriahy

apbipors@og@tsitothesdogintg seqaencepr E secretion signal, a
an

. S- -Qn. bindin rotein secretion signal, o
Claim éi uTﬁ“;ﬂ%g%‘EB’élﬁvwllsq%Qﬁgp,54éthr% fhesepnesion Figalirgdysnee isiip an

secsehdsednSefRfl and a lipoprotein B secretion signal

or a sequence that is substantially honol ogous to the

Claim ¥j. gl resemianuteellGf alaim 88 wliEhen dyesteentiof sighalissyiédce is a pbp
wherein the secretion signal sequence is a pbp
seqif@iTES G ai m 81. The system of claim 79 wherein the

Claim $ECTIRS 1e6nBinaitle]| T2 A1HRAG2 vitrdn DY LcRBOYS aﬁ-se(gaeﬁl:@ls a OprE
82. The systemof claim79 wherein the secCretion

si gitdiensequence is a Lys-Arg-Orn binding protein
cuim ST OB FS TR A B e e
s ecoprtdbdyliskedinala. recombinant protein or peptide of interest.

Claim 59. The recombinant cell of claim 54 wherein the cell expresses a protein or peptide
of interest operably linked to a secretion signal peptide encoded by the nucleic
acid.

Claim 60. The cell of claim 59 wherein the protein or peptide is expressed in a periplasmic
compartment of the cell.

Claim 61. The cell of claim 54 wherein an enzyme in the cell cleaves the signal peptide from
the protein or peptide of interest.

Claim 62. The cell of claim 54 wherein the cell is derived from a bacterial host.

Claim 63. The cell of claim 62 wherein the host is a Pseudomonad.

Claim 64. The cell of claim 63 wherein the host is a P. fluorescens.

Claim 65. The cell of claim 62 wherein the host is an E. coli.
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Claim84. The systemof claim 79 wherein the secretion
signal sequence is an iron (IIl) binding protein
weears@sds signal. C aim85. The system of cl aPau/182004/039316
wherein the secretion signal sequence is a |ipoprotein
Claim @ Séﬂ nslatedpepitigie a:bmpﬁb'm‘g fan @minoTaved sqq@t:mﬂ anf:octihg nRs@8lomonas
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l nt Esdoretichal gﬁhﬁ 4n OpfE S&Yé?cio@x%@fal @l 13}t re90MNISHEInE pkdisin

cell expresses a protein or de of interest
opefeaBIPn signrk @n AU sestotien rsxgnals a@ﬁan (150 pindies prateinsagretion

5’\% eérlgr?al Q#% 8?%881{%%19 B sgc@ugftl §gna1 @% sg%lfethgmth 1s%h§§t£ﬂt1%?ly

el n or
per hgrhelspous tﬁolimﬁgmerreaéqueﬁée the cell. Caim89. The
. tem of claim87 wherein an enzyne in the cell
Claim @/e

Aherentide of clsHm 00y QlefSP@ﬁﬁ%@ep&détcemﬁnms 3ihesphde
¢ P BAfE ERbreisifp B/ Rebibiod e RE S e Il Wofifoatiflg' "
Thehsyslbeosab thémpmigﬁhlmemm t he Poslt i's g .
. ai ] .
Claim G e OBEPHE o5 et Pl arisstb i A i oaionon 2y bdhont idontical

cl ajoanPdo whigs ol divEdasiNg:s. an E. coli. Caim94. The
stemof claim79 further conprising a fernentation
Claimﬁ%

dThe Bndidmod slalﬂrléé véhyesaie thegimind acichseqnenbreisal easttfs % identical

fer nt.ati o a chemical inducer. Caim
%E&r%l%@%@i for0 e@pﬁgﬁw of a reconbi nant protein
Claim m PRPpépiide ol cRi 65 twiteedih tHeQMIh 8¢i0Geqictyd Hiantagt 984 1dentical

conprising a vector encoding a reconbi nant protein or
pepto aeing peida Brat afiSHRIP N9 & Pseudononasf | uor escens

Claim PE CTRY ]? i@e%? gfaﬁh '68 %vh%'r&ﬁ] e s§8jeﬁgﬁ g%t{d%%%ﬁ%s%mer

consi' s secre
s eCMetnbﬁ)aineﬁ?cgﬂﬁIE (OprE)y&rﬁrcgrs@ml br askgogngerthitds substantially

secyetion Si I n.azyrin secretion signal, an iron
(11 RmEHORRRS t%‘?@?&ﬁ EFRCPSh signal and a

Claim 2. p‘?ﬁé p?id@ o@cﬁiﬁﬁ r6@tv@119:?en§ HQ ino 9¢id §e<ﬁﬁgy§ﬂ%?lera§@0% Rlentical

subst anti al honol ogous to the signal sequence,
grotmamgmblaeldséml Qflﬂfé@ﬂbb}ﬁ)jﬁtl ons that produce

i & DFFF 4870 L 5 S I dPrvEe MmiBienRpRies » Lys-Are-Om

secsﬁair@rpr&eﬂmhrehan gﬂ&lﬁ)r%@@ﬁ&hb@ﬂlaﬁisgﬁﬁétantﬁ@'hEHn%ﬁygous to
The process of claim96 wherein the secretion Signal

i s Hx sgpelsequencst i on signal. Caim99. The process of
Claim ﬁ‘#ﬁgﬁ% ggptfﬁg %'fgiaﬂn%ggvlf’e?e% file sg&eﬁ&gggptldlesco%plﬁges an a%unn

rotei secre
secretion signal, or a sequence that is substantially homologous to the signal

sequence.

Claim 75. The peptide of claim 66 wherein the secretion peptide comprises an iron (III)
binding protein secretion signal or a sequence that is substantially homologous to
the signal sequence.

Claim 76. The peptide of claim 66 wherein the secretion peptide comprises a lipoprotein B
secretion signal or a sequence that is substantially homologous to the signal
sequence.

Claim 77. The peptide of claim 66 operably linked to a recombinant protein or peptide of

interest.

77



Cl ai m 100. The process of claim96 wherein the
secretion signal is an azurin secretion signal. Caim
waQassen9pr ocess of claim 96 wherein the secrePCOMS2004/039316
signal is an iron (lI11) binding protein secretion
Claim . ghted pep@ii@pficldigR 7 Thbersimothe seconbimnaprotdi onprptide s ddnred

secretion signal js a, lipgprotein B secretion signal.

& A 183w trab BB b PLARARIBEORRERE 1 the cell i 5
Claim 79 0N expreddidh Y8tk fob kpréssiRIcifa- re€dnibifhnk Potdin@r EE}S&‘&SS

of claim96 wherein the cell is grown at a high cell

derf&MPISIEE ai m 105. The process of claim 104 wherein

h i rown at a cell density of at |east 20

é‘/ %&%Hé?ﬂm%?ga The process of claim96 additionally

bOnpvdcsirrRgmpiking \birsgnibitant @eneinion paptidercpembly. lifkled itora

107. The process of claim 96 wherein the reconbi nant

pr dtseHeomas Jiupreses Hec-gystemisesreen Beral seledpthiromdhe eraup

10 . | A 6 j I

1 rieaSAE ORI Qre B Mt o OBlEPRrct AR 3 1y EiArgOm

si dnadling pratéieavabiion dignahranezagmeeonatianveigital) ah ien{BEtbinding

cell. Caim.109. The praocess af ¢laim 109 erein the

se&@ﬁﬂfbﬁcgﬁtl@]%g}gnﬁ A W@B"t?ll“&ﬁq"ﬁ@ofl&%‘ r ageguence that is
pr %ﬁgﬁn@arym&@gwhe@ir%_@ Rpfnkd0- The process of
~claim 96 wherein the reconbi nant protein or peptide is
Claim &er Thessysteromh daipy th whereimrthpegstdtive signat sdquerics inapb/sequence.

. st_organi sm im11ll. The process, of clai.m 96
Ciaims ), PR sy 0, AT Bl s P Er LB 8 @ FATh B aspoence
Claim §2. OThedsyRteti & dlaify 7PRRéreiiahé fattetiod sl ¥Quéreds a Lys-Arg-Om
P.fl uorescens organism Caim 112. The process of claim
06 RipdingprrteiRscielinpEtdnt protein or peptide is
. r . r. 8 .
claim LN BB Fh0SPSRI4E IR ool SN,
whegeetetioh kignaleconbi nant protein or peptide is from an

. _organismthat i.s not a Pseudononad, Claim 114.The

Claim §. oEhessysigm o chaim %Wméﬁnéﬁ%SftCFFémPé&%’%ﬁ%ﬁtc%% HteemIg)
penlih&se bhot8abMesh ] Lo a eukaryotic organism Caim
115.1Tﬁ1eggr ocesss gt?o C{I%Brln 96 wherein the reconbi nant

Claim &r. otte sysconglhdlass’awbegmehe secrdiimn signal sedesncatis & Bpaytrotein B
t wo Clé?t ei ne I esi dues. Claim 116. The process of claim
96 REHEY 28t | east one disul fide bond is fornmed in

Claim $6NeTHESRFR SRMimPTORRéSin the bdtfetiolsignaltedhicd I opdidly linked
process of claim96 further conprising a |inkage
s edadirieeorplingi @roteiner Pepfire of interest.

Claim 87. The system of claim 79 wherein the cell expresses a protein or peptide of interest

operably linked to a secretion signal peptide encoded by the nucleic acid.

Claim 88. The system of claim 87 wherein the protein or peptide is expressed in a
periplasmic compartment of the cell.

Claim 89. The system of claim 87 wherein an enzyme in the cell cleaves the signal peptide
from the protein or peptide of interest.

Claim 90. The system of claim 79 wherein the cell is derived from a bacterial host.

Claim 91. The system of claim 90 wherein the host is a Pseudomonad.

Claim 92. The system of claim 91 wherein the host is a P. fluorescens.

Claim 93. The system of claim 90 wherein the host is an E. coli.

Claim 94. The system of claim 79 further comprising a fermentation media.
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pepti de sequence and the reconbi nant protein or
pepti de sequence. Cl aim 118. The process of claim 96
wohers@synoat | east 50% of the reconbi nant pr ot ePAT/US2004/039316
conprises a native amno termnus. Caim119. The
Claim $¥. otlesssysisi of daim Yowhereinghe feanentgtion m@dbcomptrises a chemical
recglgltl)i nant protein conprises a native am no term nus.
d al'fit £20. The process of claim96 wherein at | east 90%
Claim 94. ApeodeCRIBkMBsK o6 lREdnbiAsMR pr&eH o pepfideia aAYshell
term nus, Claim121. The process of claim96 wherein at
| eaGaMPIBUASIIrOYIHE g e ANIPANSINE S e OF Angosling:a fegembipanj protein

122 . [ [ 9 .
neorTRBAPEORERR BhAEL® AP ILIRALE e 53 B heretion
pr osigisd selécted Aom tH6 g condistilg dfaabp sba¥Uiad sigigd, an OprE
reconbinant protein is expressed in a periplasmc .
con§FaTeERR stenalop AypnArgDmbandipgpretedn sreretionsigngl apRedEt n

ot . % . . e '
o Lestn ey 195 (LA 410 Pt 3G
cl aseare@ibn wigealebna stques@shatdOebefantidlly haeaobousdo the signal

protein is expressed in a periplasm. c conpartnent.
Ol aToH TS, PR Bleds ool MdeL P ooyt Srofic R xigrefon of the
a PagsdpmBnafoes] drpeptidd. m 127. The process of claim 126
. Wwherein the'cell is &P.fluorescens cell. Caim128. The
Claim $f- o Elessproedss of eliaim 96 whisesiethe seéretieresignal és apbrEseceation signal.
. [ e, [ 129, Ajprqcess..for inproved.expression..of a
Ciaim 5. BheshBhT ob AR VT e Gt BRLUE i HORARk R Bh ool
Claim @0 Phid Srotess P Odingl DB GviRreth tHelsb@tRGCEpSal 64 Ly 0mRIOrh bii@ling
a vector encoding a reconbi nant protein or peptide
opePraksIysecreivrdignal- a r econbi nant Sec syst emsecretion
Claim FCL(?T‘I?A rDERY BPEGim 98 Sk QB §hhal WQFﬁzuﬁ?@gérEfi@rpscigrlal.
t hat p?oduce expression o the prot8in or peptide.

Claim 101aThe h8c2sd bEclpinn 06 sehetdin theabdretl@Psiydnd iscamirdh @113 bipdalg
seg%ence is froma P.fluorescens genone. C aim131. The
pr o¥RLEL FFeretioR;siandbo wherein the signal sequence is

Claim 12 THESLY&EE of 181 9Ewﬂekaﬁ9fh%%e&e§mg§gﬁg§s a g}a@rmeﬂ%% sd€tion

process of claim 129 wherein the si ence IS
derdiged. from an E. coli genone. d aim 133. The process

crim B, PhAt e L S e B B
Claim VRETK frotdds of Elaim 06 veHeRIW R lceR i 3B nGE h highedd i desity.

. O aim135. The process of claim 134 wherein the cell is
Claim Hoohke process eb¢lping dAd imthgrest tha cell isagsewnet a cell density of at least 20
g/L.

Claim 106.The process of claim 96 additionally comprising purifying the recombinant
protein.

Claim 107.The process of claim 96 wherein the recombinant protein is purified by affinity
chromatography.

Claim 108.The process of claim 96 wherein the operable linkage of the recombinant protein
and the secretion signal is cleavable by an enzyme native to the host cell.

Claim 109.The process of claim 109 wherein the secretion signal is cleaved from the
recombinant protein during expression.

Claim 110.The process of claim 96 wherein the recombinant protein or peptide is derived

from a protein or peptide that is is native to a host organism.
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g/L. Claim 136. The process of claim 129 additionally
conprising purifying the reconbi nant protein. Claim
waaoesse9pr ocess of cl aim 136 wherein the recorbTNanG04/039316
protein is purified by affinity chromatography. C aim
Claim 1B8BTitprosessed skimfO6ciizreim iOeodmebinamt proteinopeeptideds derived
Iinﬁa&e of the re .gn‘@gi?pant .{ﬁ)r teip,n,and the secretion
i gRar 4 BOLaLRTRE® Bt TeRe L WA Cuer o RE Ros
Claim C€2.IThe floakd® ol 3RirkIV8 wHeER 88 reborfbiahid pkSinr9estide it B6rived
secretion signal is cleaved fromthe reconbi nant

pr offePyp Rrtsimer rsppice &1t ot aptiertp pA@stigaisBCeess of
ctaim FLR1T BEANBE R ek S5 AT B0 PP B

of otgahismltBS ivwher £Pdeuddtroniadconbi nant protein or

. eptide is froman organismthat is not a Pseudononad.
Claim E:VgiTh? ppsessipd cliig S8 diessin thegesambiganiiapten prpgetide is derived

recggﬁ{glw&igto%ﬁsg{ peptide is derived froma

eukar yot ganism C ai m 143. The process of claim
Claim 129 Thhproeess df kkrimécortizieia e pcabiginantqooipini coampriaes a sequence

seqyence, that, i ncludes at | egst two cysteine residues.
a aﬂ’r??‘f&h{d%%t 1%%%%9“@“&@3“‘?5129 wherein at | east

Claim 916 THE prolcbds@ cRAAD6ivohekQh HERadt Bnt BRURE HFRA [9Bimed in the
protein in the cell. C aim 145. The process of claim

129rdcgmbinant protepn intheigelh | i nkage sequence bet ween t he

-y I [ se and t.-he reconbi nant of ei n,or .
Claim 131 R E Bl o 1 R P B TR PR B g signa
whepgitideabqueaesind@ta@bnibhient Boaibngdptids&fuehde. | S
. conprises a native aning term nus. C aim 147, The )
Claim b} e Brogess ot glaim PSovern at las0Vcakihe BUombMapharotein
rec j I . [ é’”ﬁﬁﬁi ve. C aim 148. The process
of g@?@ﬁ?%éﬁﬁ ée%gﬁlr?tat east 90% of the recoﬁbi nant
Claim pt @The procsssadtlaia 96 Glwrgin 2418ast 136%pofithe ssombinahaprotei? 9
wherein. at | east 50% of .the reconbi nant protein is

expFUBRIEFS F‘l‘i‘%‘_’%@ﬂ%l%@%‘&' conpartment. C ai m 150. The
Claim PE®E8S FroRbssOriaith HéWNMAEH &f l@asQ@g%e@iSthe ?e’égﬁlgfnafl otein

recombi nant protein I's expressed in a periplasmic
c onpempmssa i nally @amindSdrniies. pr ocess of cl aim 129

Claim \[\QF rl‘ﬁé: Bro%tesslo?%lsagm%%%%l%freiﬁ gtelezris% %85};[)(')&%3 %ec I }n%{nnprio‘%in is active.

Claim 122.The process of claim 96 wherein at least 80% of the recombinant protein is active.

Claim 123.The process of claim 96 wherein at least 50% of the recombinant protein is
expressed in a periplasmic compartment.

Claim 124.The process of claim 96 wherein at least 75% of the recombinant protein is
expressed in a periplasmic compartment.

Claim 125.The process of claim 96 wherein at least 90% of the recombinant protein is
expressed in a periplasmic compartment.

Claim 126.The process of claim 96 wherein the cell is a Pseudomonad cell.

Claim 127.The process of claim 126 wherein the cell is a P. fluorescens cell.

Claim 128.The process of claim 96 wherein the cell is an E. coli cell.

Claim 129.A process for improved expression of a recombinant protein in a P. fluorescens
host cell comprising providing a P. fluorescens cell comprising a vector encoding

a recombinant protein or peptide operably linked to a recombinant Sec system
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expressed in a periplasmc conpartnent.
WO 2005/089093 PCT/US2004/039316

secretion signal sequence, and growing the cell under conditions that produce
expression of the protein or peptide.

Claim 130.The process of claim 129 wherein the signal sequence is from a P. fluorescens
genome.

Claim 131.The process of claim 129 wherein the signal sequence is not derived from a P.
fluorescens genome.

Claim 132.The process of claim 129 wherein the signal sequence is derived from an E. coli
genome.

Claim 133.The process of claim 129 wherein the cell is grown in a mineral salts media.

Claim 134.The process of claim 129 wherein the cell is grown at a high cell density.

Claim 135.The process of claim 134 wherein the cell is grown at a cell density of at least 20
g/L.

Claim 136.The process of claim 129 additionally comprising purifying the recombinant
protein.

Claim 137.The process of claim 136 wherein the recombinant protein is purified by affinity
chromatography.

Claim 138.The process of claim 129 wherein the operable linkage of the recombinant protein
and the secretion signal is cleavable by an enzyme native to the host cell.

Claim 139.The process of claim 138 wherein the secretion signal is cleaved from the
recombinant protein during expression.

Claim 140.The process of claim 129 wherein the recombinant protein or peptide is from a
Pseudomonad organism.

Claim 141.The process of claim 129 wherein the recombinant protein or peptide is from an
organism that is not a Pseudomonad.

Claim 142.The process of claim 129 wherein the recombinant protein or peptide is derived
from a eukaryotic organism.

Claim 143.The process of claim 129 wherein the recombinant protein comprises a sequence
that includes at least two cysteine residues.

Claim 144.The process of claim 129 wherein at least one disulfide bond is formed in the
recombinant protein in the cell.

Claim 145.The process of claim 129 further comprising a linkage sequence between the
signal peptide sequence and the recombinant protein or peptide sequence.

Claim 146.The process of claim 129 wherein at least 50% of the recombinant protein is

comprises a native amino terminus.
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Claim 147.The process of claim 129 wherein at least 80% of the recombinant protein is
active.

Claim 148.The process of claim 129 wherein at least 90% of the recombinant protein is
active.

Claim 149.The process of claim 129 wherein at least 50% of the recombinant protein is
expressed in a periplasmic compartment.

Claim 150.The process of claim 129 wherein at least 75% of the recombinant protein is
expressed in a periplasmic compartment.

Claim 151.The process of claim 129 wherein at least 90% of the recombinant protein is

expressed in a periplasmic compartment.
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